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Aprid 2, 199
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US NUCLEAR CEGULATORY COMMISSION
Mail Siation P1-127
Washingor, DC 205550001

Ladies/Gentlemen:

This letter provides additional information in support of Technical Specifications Change Requests (TSCEs) 188 and 189,
TSCRs 158 and 189 were submitied in letters dated June 4, 1996 Supplements to the TSCRs have been subnuitted in lotters
dated August 5, 1596, September 26, 1996; October 21, 1996 November 13, 1995; November 20, 1996, December 2, 1996,
January 16, 1997, and March 20, 1997 These requests propose amendments to the Point Beach Technical Specifications
that were identified by analyses performed in support of Unit 2 operations following replacement of stcam generators.

This lette: also orevides supplemental iformation for Technicai Specifications Change Requests 188 and 189, Specifically,
Attachment | is additional information for the steam zenerator ‘wbe rupture analysis, Atiachment 2 is addstional and
corrected information for the rod gjection analysis, Atiachment 3 is additior.al information regarding control room
habitability, and Attachment 4 is other revised and corrected information.

We have determined that these changes and corrections do not involve a sigaificant hazards consideration, authorize a
significant chaage in the types or total amounts of any efflueni release, or resuit wn any significant increase in individual
or cumaulative occupationai exposure. Therefore, we conclude that the proposed amendments meut the requirements of
10 CFR 51.22(c)(9) and that an eoviror.mental impact statement or negative declaration and environmental impact
appraisal need not be prepared. The original “No Significant Hazards™ determinations for operation under the propused
Technrical Specifications remain applicable.

T

If vou require additional information, please contact us

Sincerely,

47}4’ . ,4»\,4.// A—O 0/
Johnsou Subscribed sworn 1o before me
“Regulatory Services ou this 2" day of (Joud 1997, -
and Licensing 3 2 ( } ! =:
CAC 0801 d gy —y =
Atachment i : s
My commission expires 6 /2( )

e NRC Resident Inspecior, NRC Regional Administrator, PSCW E
9704090013 970402 |
;’DR K osooggga =

A zubsaciary af Wisconsan Speegy Comporaten



J ATTACHMENT |

Steam CGenerator Tube Rupture

Prior o the steam generator tube rupture (SGTR) accident it is assumed that the plant has been operating
with simultancous fae! defects and SG tube feakage for a period of ume sufficient to establish equilibrium
levels of activity in primary and secondary coolant. The offsite and control room doses following a SGTR
are analyzed considering both pre-accident and accident initiated 10dine spikes. For the pre-accident
iodine spike, it is assumed that a reactor transient has occurred prior 1 SGTR and has raised the RCS
iodine concentration to the allowed Tech Spec value of 50 uCi/g as shown in Figare 15.3.1-5. For the
accident initiated iodine spike, the reactor trip associated with the SGTR creates an iodine spike in the
RCS whic!, increases the iodine release rate from the fuel to the RCS to a value of 500 times greater than
the normal equitibrium rate corresponding to the initial RCS iodine activity. For both of these iodine
spike cases, the SGTR radiological analysis includes three primary sources of activity, initial secondary
side lodine activity, RCS coolant activity released via primary to secondary SG tube leakage in the intact
$G, and RCS coolant activity carried over from the primary coolant via the ruptured S0 tube.

The mode! for the activity available for release 10 the atmosphere from the ruptured and .ntact steam
generators assumes that the release consists of the activity in the secondary coolant prior to the accident
plus that activity leaking fiom the primary coolant through the SG tubes following the accident. The
primary coolait activity aler the accident s assumed to be composed of the pre-accideat 1odine spike
activity or accident initiated iodine spike activity, plus the noble gases released due to 1% {uel defects.
The leakage of primary coolant to the secondary side of the SG is assumed 1o continue at it= initial raie of
0.35 gpm in the intact SG for the duration of the accident. A coincident loss of offsite power is assumed
resulting in the loss of the condensers and the release of activity 10 the atmosphere through the main
steam safety valves and the atmosphe:ic steam relief valve from the intact steam generator. Eight hours
after the accident, the Residual Heat Removal (RHR) System begins operation to cool down the plant. No
further steam or activity 1 released to the environmen?.

A separate thermal hydraulic analysis was performed to determine the amount of reactor coolant
transferred to the secondary side of the ruptured stcam generator and the amount of steam released from
the ruptured and intact stecam generators (o the atmosphere.  This analysis was performed to support a
power uprate program for Point Beach Units 1 & 2 and is used 10 conservatively bound the replacement
steam generator program. A specific thermal and hydraulic anaiysis was performed for the replacement
steam generator program. The values for primary to secoudary break flow and steam released to the
atmosphere are bounded by those calculated at the uprated power conditions  Per this analysis the break
flow through the ruptured steam generator will deliver 123,600 Tbm of reactor coolant to the secondary
side of the sieam generator. None of the break flow is assumed o flash in the steam generator resulting in
a direct release 1o the environment. The primary to secondary break flow is assumed to persist until 30
minutes afler the initiation of the SGTR, at whach tune it 15 assuned that the operators have completed the
actions necessary to terminate the break flow and the steam release from the ruptured steam generator
The amount of stecam released from the ruptured steam generator during the 30 minu.e time penod is
calculated to be 74,000 Ibmn. A partition factor of U.01, as defined in SRP 15.6.3, is applied to this sieam
release. No credit is taken for additional partitioning in the condenser prior to reactor tnp. Both the
breakflow and steam releases are averaged over the 30 minute time interval

The Westinghouse analysis for SGTR is compnsed of 5 separate computer runs; a nominal RCS iodine
activity case, a pre-accident iodine spiks case, an accident initiated odine spike case, an initial secondary
coolant iodinc case and a noble gas case. Each of the iodine cases model the releases 1o the environment
from both the intact and ruptured steam generator using a partition factor of 0.01 on the steam releases
For each of these cases, except the initial secondary coolant Jdine case, a traasfer 1s modeled from the
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through the ruptured SG.

The follow ing table specifies the activitics in the steam generators and those relcased to the environment
at the end of the 30 minute and 8 hour time intervals.  After 30 minutes no further activity release from
the ruptured SG is assumed. Primary 1o secondary leakage to the intact steam generator 1s ternunated 8
hours after the accident. The reduction in the concentration of the ruptured steam generator betweer: 30
muinutes and 8 hours is due to radioactive decay.

Intact SG Ruptured 5G Total
Concentration Corncentration Activity Released
pCig uCi/g Ci

Normal RCS lodine Activity Case

0.5 hours 1.777E-3 3.402 1.636

8 0 hours 1.306E-2 2.066 04.671
initial Secondary lodine Activity Case

0.5 hours 3.197 3338 7.543

8.0 hours X ] 582 2027 26.267
Pre-Accident lodine Case

0.5 hours 01066 204.0 38.168

8.0 hours 0.7839 1239 40.237
Accident Initiated lodine Case

0.5 hours 0.04903 93 03 11.140

80 bo 1.777 3266 15.062

The steam releases calculated for the intact steam gencrator were calculated for the power uprate program
over 1 twenty-four hour period which corresponds to the time required to reach plant conditions to allow
the RHR system 1o be placed into operation for the uprated plant conditions. Replacement steam
gencrators would not create changes that would impact the time for the RHR system to be placed into
operation. The FSAR analysis specifics a total release time of 6 hours until RHR cut-in is reached. This
has been icreased to 8 hours for conservatism and to be more consistent with typical analysis val. . The
total stcam releases from the intact and ruptured SGs are summarized below.

Rate of Steam Release Mass of S.cam Released
(gm/min) (Ibm) L
Ruptured Steam Generator
0-05 1 12E6 74,000
Intact Steam Generatoi
0 - 2 hours 6.28E6 1 66E6'
1 -8 hours 4 T2ES 3 743E5

¥ 1 should be sotad thet the 0 - 3 hour staam relesss was ealeulatod in ervor in the coneervetive directicn. The reviesd mess relessad
tdhuring this interval was recaloulated to be 232,600 lkm. The radiological analysis conservatively used the larger value.

The noble gas case models a release directly from the RCS to the ervironment based on primary to
secondary leakage 10 the intact SG and the breakflow through the ruptured SG assuming an RCS coolant
activity corresponding to a fue! defect leve! of | percent.



ATTACHMENT 2

Rod Ejecrion Accident

Prior to the accident, the plant is assumed to have been operating with one percent fuel defects for
determing nobie gas activity and a primary system event has caused an iodine spike which has raised the
primary system 1-131 dose equivalent iodine concentration to the allowed Technical Specification value o1
50 uCi/g as shown in Figure 153 1-5. Following the accident, two release paths contribute to the total
radiological consequences of the accident.  The first is the leakage of radicactivity from the containinent
atmosphere to the environment and the second is the leakage of radioactivity from the secondary system
through the steam generalor refief valves. The radioactivity in the containment atmosphere is dve to the
radioactivity in the primary sysiem coolant that has spilled out of the primary system into the containment
tkrough the hole in the reactor hicad created by the rod gjection. The radioactivity in the secondary system
is due to the radioactivity 1n the primary system coolant that has leaked into the secondary system prior to
the accident and also to the radioactivity that is transported to the secondary system by the primary system
coolant that leaks through the steam generator tubes during the accident. Steam is released from the
stearn generator for heat removal purposes because condenser cocling is lost due to the assumed
coincident loss of offsite power during the accident

Core Release Model

I'he quantity of radioactivity released from the reactor core either to the primary system or 10 the
containment atmosphere during the accident was conservatively calculated using the following
assumptions

Ten percent of the fuel rods 1n the reactor core experience DNB resulting in damage to the clad and
all of the noble gases and iodines in the gap of these fuel rods is relcased.  The activity contained in

all of the fuel rod gaps consists of 10 percent of the :odines and noble gases accumulated in the
reactor core at the end of core life. The Point Beach FSAR analysis (§14.2.6) states that less than
15% of the fue! rods in the core enter DNB. The 10% value used in this analysis 1s supported by
WCAP-7588, Revision 1-A, “An Evaluation of the Rod Ejection Accident in Westinghouse
Pressurized Water Reactors Using Spatial Kinetics Methods.™

One quarter of one percent (0.25 %) of the fuel in the reactor core suffers fuel melt, This value was
determined using the following assumptions

Fifty percent of the fuel rods expenencing clad damage may also experience fuel nielting at the
centerline of the fuel rod

Ten percent of the fuel rods that may experience centerline fuel meiting actually melt,

Of those fuel rods actually melung, fifty percent of the axial length of the fuel rod melts due to
the power distnbution

Containment Reicase Pathway

'he model for this release pathway assumes that al! of the radioactivity initially present in the primary
system due to the fuel defects and the pre-accident iodine spike and the radioactivity introduced by the fuel
rod cladding farlures and the melted fuel is instantaneously and homogeneously mixed throughout the net
free volume of the containment atmosphere at the time of the accident  Of the radioiodines released to the
containment atmosphere, fifty percent instantancously plate out on the equipment and the structural
members within the containment building. No credit is assumed for the removal of the radioiodine from




hmﬁimamoqhaebymmmmymn‘ The ouly removal processes considered are
radicactive decay and leakage.

The contznment leak rate for the fust 24 hours is its design leak rate of 0 4 percent per day  Thereafter,
the containment leek rate is 0.2 percent per day The iodine and noble gas activiiy released during the 0
10 30 days post-accident time period is calculated to cause the offsite and control room doses listed in
Table 1. The control room doses are calculated assuining control room HVAC operation in Mode 1 for
the first 30 minutes and Mode 4 thereafter.

Tabie 1
Offsite and Control Room Doses Due to the Radioactivity Released From the Containment Building
During the Rod Ejection Accident
(rean)
Location Thyroid Whole Body
Site Boundary 218 0.12
Low Population Zone 94 0.02
Control Room 1220 0,02

Steam Generator Release Pathway

The mode! for the steam generator release pathway assumes that the release consists of the activity in the
secondary gystem coolant prior to the accident pius the activity that leaks from the primary system to the
secondary system through the steam generato: tubes following the accident. The primary system activity
18 composed of the pre-accident iodine spike activity and all of the noble gases and radioiodines released
from the fuel rods that experienced cladding failure and all of the noble gases and radioiodines released
from the fuel rods that experienced fuel melt. This primary system activity is instantancously and
homogeneously mixed throughout the volume of the primary system,

The initial leakage rate of primary system coolant to the secondary system is 0.35 gallons per minute per
steam generaor. This leakage continues at this rate until the primary system and secondary system
pressures equalize. Using a 2-inch small break LOCA mode!, it is calculated that the pressures will
equalize in 1500 seconds. This s a conservative assumption because this size of break depressurizes the
primary system at a rate that is siower than a break of comparable size in the reactor head. Once the
pressures equalize, transfer of coolant from the primary system to the secondary system stops. Stcam is
released from the steam generator for heat removal purposes because condenser cooling is lost due to the
assumed coincident loss of offsite power during the accident. A partition factor of 0. 01 is applied to the
radiorodine that is released from the secondary side of the steam generators through the steam generator
relief valves.

Three separaie analyses are performed to assess the amount of radioactivity released to the atmosphere
through the steam generator relief valves. For cach analysis, the mass of steam released is calculated
which is then used to caloulate the quantity of radioactivity released 1o the environment. The first
analysis, called the initial activity case, calculates the amount of radioiodine released when the
concentration of radioiodine in the secondary coolant is equal . the Technical Specification fimit. The
second analysis, called the transferred activity case, calculates the quantity of radiolodine relcased due to
the radioactivity in the pnmary system coclant that leaks to the secondary system. The third analysis,
called the cooldown activity case, calculates the amount of radioiodine released diring the time it takes (o
cooldown the primary sy ' lem to the pressre and temperature conditions needed to initiate RHR.  For both
the initial activity case and the transferred activity case, the mass of steam releascd is conservatively
assumed to be equal 1o the total mass of secondary coolant present in both steam generators. This s a
conservative assumption because the majority of the primary system depressunzation and energy removal
wili occur through the break 1 the reactor head with a smaller amount of energy removal occurring




through the steam generator relief valves. Since the main feedwater and auxiliary feedwater systems are
operational, complete evaporation of the secondary side of the steam generators will not occur. For the
cooldown activity case, the mass of steam released is calculated based on the amount of energy that must
be removed to reach the conditions which allow operation of the RHR system.  The quantity of energy
which must be removed depends on the reactor decay heat, the heat content of the primary and secondary
coolant mass, and the heat content of the metal mass involved with the primary and secondary systems.

For the initial activity case, the concentration of radioiodine in the secondary system coolant when the
accident occurs 15 equal to the Technical Snecification limit of 1.0 uCi/g. It is assumed that the entire
mass of water in the secondary sides of both steam generators is released to the atmosphere through all
four main steam safety valves at the maximum available relief rate. This is conservative since a 2-inch
small break LOCA will typically ouly open one or possibly two of the main steam safety valves. This
maximum relief rate assumption was made 10 minimize the time required to release the contents of the
secondary side of the steam generator to the atmosphere and to limit the amount of radicactive decay of
the radiolodine that could occur. The maximum relief rate for one main steam safety valve is 833,000
Ibahr. Since cach steam generator has four main steam safety valves, the total relief rate 1s 6,664,000
ib/hr. With a stcam generator secondary side coolant mass of 158,200 Ibs for two steam generators,
complete depressurization occurs in 85 46 seconds. Thus, 158,200 Ibs of steam is released in 855 seconds
at an average rate of 6,664,000 Ibm/hy. The offsite and control room doses resulting from the release of
radioiodine contained within the coolant of the secondary side of the steam generators is listed in Table 2.
The control room doses are calculzed assuming control room HVAC operation in Mode | for the first 30
minutes and Mode 4 for the duration of the accident.

Table 2
Offsite anid Control Room Doses Due to the Radicactivity Released From the Steam Generator During the
Initial Activity Case - Rod Ejection Accident

(rem)
' L ocation Thyroid ¥ Whole Body
| § ite Boundary 014 <001
Low Population Zone 001 <0.01]
Control Room 0.01 <001

For the transferred activity case, separate analyses were performed to calculate the noble gas and
radiowodine releases. it is assumed thai the entire coolant mass of the secondary sides of both steam
generators is released to the atmosphere through the main steam safety valves. However, the time over
which iiis mass of water is released is based on the maximum calculated time for the primary system and
secondary system pressuces to equalize when the primary system depressurizes at the rate calculated for a
2-inch small break LOCA  This assumption ts made 10 maximize the ime over which the primary system
coolant can leak to the secondary system, resulting in the maximum releas: o the eavironment. During
the depressurization, primary system ¢oolant leaks to the secondary system at the Technical Specification
linut of 0.7 gallons per minute or ap proximately 265 lbm/hour. The secondary system pressure 1s
determined assurning that the pressure begins at the lowest 1ift setpoint for the main stcam safety valves
less the allowed setpoint tolerance and the 13% blowdowa of the steam generators. This produces the
towest secondary system gressure further maximizing the mass of stcam released to the environment.
Using the 2-inch small break LOCA model, it 1s caiculated that the primary system and secondary system
pressures will equalize in 1500 secosuds,

When the pressures equalize, primary system leakage (o the secondary system stop: and steam releases to
the environment stop. Thus, for the transierred activity case, primary system coolant leaks to the
secondary system at a constant rate of approximately 265 Ibm/hr for 1500 seconds During this time,
158,200 Ibm of steam is released 10 the environment at an average rate of 379,700 Ib/hr. For the



Mwﬁwnobkmthemvm «s released directly from the prisuary system to the environment at the
primary system 1o secondary system leak rate until the primary and s- >ndary system pressures are
equalize Thus radioactive noble gas is released directly to the environment at a rate equivalent to
approximately 265 Ibm of primary system coolant per hour for 1500 seconds. Th. offsite and control
room doses resulting from the release of the radioiodine and the radioactive noble gas contained within
the primary system coolant transferred to the of the secondary side of the steam generators is listed in
Table 3 The control room doses are calculated assuming control room HVAC operation in Mode ! for
the first 30 minutes and Modz 4 for the duration of the accident.

Table 3
Offsite and Control Room Doses Due to the Radioactivity Released From the Steam Generator During the
Transferred Activity Case - Rod Ejuction Accident

(rem)
Location Thyroid Whole Body
Site Boundary 0.33 0.11
Low Population Zone 0.02 001
Controi Room 017 <001

For the cooldown activity case, the radioiodine present at the start of the cooldown s determined from the
activity remaining in the secondary coolant following the initial activity and transferred activity cases
discussed above. These activities are summarized in Table 4.

Table 4
Radioiodine Preseni in the Secondary System Following the Initial and Transferred Activity Cases
Rod Ejection Accident
(cunies)
Nuclide Radioiodine From the [nitial Radioiodine From the Total Radioiodine
Activity Case Transferred Activity Case
1-131 55.7 250 4 306.1
i-132 553 316 0 3713
1-133 K5 2 504 4 5927
I-134 118 403.5 4153
1-135 44 5 454 9 499 4

This case begins at 1500 seconds post-accident when the primary and secondary system pressures equalize
and leakage of primary system coolant to the secondary system has stopped. It 1s assumed that during the
tume period 1500 seconds to two hours decay heat from the core is removed through the break in the
reactor bead and by the water supplied by the safety injection system. Since noble gases are not retained
in the secondary system coolant and no new primary system coolant is being introduced into the secondary
system, only radiotodine will be available for relcase. At 2 hours post-accident, cooldown to RHR
initiation conditions begins. Cooldown will continue for six hours at which time the conditions for RHR
operation are met and RHR operation can begin. At the start of the cooldown, the primary system
pressure i1s assumed equal to the secondary system pressure and radioiodine is released to the environment
for the next six hours. This time interval is consistent with that used for the steam generator tube rupture
and the main steam line break accidents and is conservative considering the depressurization
characteristics of a rod cject on accident. The mass of steam relcased to the environment during the six
hours is conservatively calculated at 428,000 Ibm which 1s approximately three times the i¢lease for the
initial and transferred activity cases discussed previously. This release, averaged over the six hour
interval, yields a release rate of 71,333 lbsvhour  The offsite and contro! rootn doses resulting from the
release of the radioiodine during the cooldown is listed in Table 5. The control room doses are calculated
assuming control room HVAC operation in Mode 1 for the first 30 minutes and Mode 4 for the duration




o(themdem Since the stcam release for this case does not begin until two hours post-accident, there
are no additional doses calculated at the site boundary location.

Table §
Offsite and Control Room Doses Dur 10 the Radioactivity Released From the Steam Generator During the
Cooldown Activity Case - Rod Ejection Accident

(rem)
Location Thyroid Whole Body
Site Boundary 0.0 00
Low Population Zone 012 <0.01
Control Room N84 <001

The total offsite and control room doses following a rod gjection accident are listed in Table 6. The
control room doses are calculated assuming control room HVAC operation in Mode 1 for the first 30
munutes and Mode 4 for the duration of the accident.

Table 6
Offsite and Control Room Doses Due to the Radioactivity Released During the Rod Ejection Accident
(rem)
Location Thyroid Whole Body
Site Boundary 22 0.23
Low Population Zone 10 003
Control Room 123 002




ATTACHMENT 3

control Room Habitabill

Point Beach currently mz.ntains compliance with the dose limits of GDC 19 by the use of potassium
1odide to block the radicactive 10dine from the thyroid The use of potassium iodide is directer’ by Point
Beach Nuclear Plant Emergency Plan Implementing Procedure, EPIP 5.2, “Radioiodine Blocking and
Thyroid Dose Accounting.” A copy of this procedure is attached.

We have recently discovered that a modification performed in 1994 established a flow-path from the
discharge of the control room recirculation fans (W-13B1 and W-13B2) to the mechanical equipment
room where most of the control room HVAC equipment is located. This flow path diverts approximately
700 cfm from the control room recircr:'ation flow. This flow diversion pressur:zes the mechanical
equipment room with control room envelope air. This mitigates the effect of any inleakage into the
system in this room. The assumptions used for Mode 4 operation of the system are unaffected by this
modification. Mode 4 uses 4950 cfm of filtered make-up air, which is sufficient to maintain positive
pressure within the entire control room envelope and the mechanical equipment room.

Previous information regarding the operation of the control room HVAC system stated that Mode 2 was
assumed to have an unfiltered inleakage of 65 2 ¢fm. Mode 2 should not assume 65.2 cfm unfiltered
inleakage based on the diversion of 700 cfin from the system. All previously reported analysis results for
Mode 2 should be disregarded. The analysis results provided that assume Mode | operation followed by
Mode 4 are appropriate because the system will automatically switch to Mode 4 on a high radiation signal.
If the system 1s in Mode 2 prior to the switch to Mode 4, the analyses assuming Mode 1 operation prior to
Mode 4 are expected to result in higher doses because Mode | unfiltered make-up and inleakage 1s 1065.2
cfm which is greater than the 765 2 cfm that could be assumed in Mode 2. Therefore, the analysis results
provided remain valid for unfiltered inleakage in Mode 2 of up to 1065.2 cfm.

Todine Protection Factor for Mode 4 Control Room Model

A control room model sensitivity analysis was performed on the containment leakage release pathways
for the large LOCA to determine the iodine protection factor inherent in the Westinghouse TITANS
computer code for Mode 4 operation of the Point Beach control room HVAC system. The iodine
protection factor was deterinined by calculating the control room dose in an unfiltered control room, and
dividing this dose by the previously calculated control room dose which took credit for the HVAC
fittration. Based on this analysis, the iodine protection factor modeled by the TITANS computer code for
Mode 4 operation of the Point Beach control room HVAC system is approximately 10.5.

This can readily be justified by the fact that the only filtration available during Mode 4 operation is on the
intake flow. Since the filter efficiencies are 90% elemental, 90% organic and 99% particulate it is
expected that there would be approximatel a factor of 10 reduction in the doses which credit the control
room fiiters because of the comparatively large elemental iodine species fraction. This is less than the
{actor of 20 allowed in Murphy-Campe paper, "Nuclear Power Plant Control Room Ventilation System
Design for Meeting General Design Criterion 19", presented at the 13th AEC Air Cleaning Conference,
for a control room model that only includes filtered intake without any filtered recirculation.



ATTACHMENT 4

The following revised/corrected information is provided as follows:

1. Revisions and corrections to Tables 1 through 11 previously provided as attachments to letter dated
January 16, 1997

2. Correction of typographical errors in the description of changes provided as an attachment to letter
dated January 16, 1997

3. Revised edited pages of FSAR Section 14.2 .4 Steam Generator Tube Rupture.



TABLE 1
DOSE CONVERSION FACTORS, BREATHING RATES AND ATMOSPHERIC

DISPERSION FACTORS
Isotope Thyroid Dose Conversion Factors '’
{rem/curie)
1131 1.07 E6
1-132 6.29 E3
1-133 1.81 ES
[-134 1.07 E3
-135 314 E4
Time Period Breathing Rate
(m’/sec)
0-8 hr 347 E-4
8-24 hr 1.75E4
24-720 hr 232E4
Site Boundary Atmospheric Dispersion Factors '
(sec/m’)
0-2 hr SO0E-4
Low Population Zone
0-8 hr 30E-5
8-24 hr 1.6 E-§
24-96 hr 42E-6
96-720 hr 86 E-7
Control Room Release from Containment * Release from Safety Valves '
0-8 hr 2.1E-3 1.9 E-3
824 hr | 13E3 13 E-3
24-96 hr 83E-4 76 E-4
96-720 hr 33E4 29E-4

“VICRP Publication 30
™ Regulatory Guide 1.4
® Wisconsin Electric letter VENPD-96-099

' The rod ejection and MSLB release is from containment, the SGTR and locked rotor release is from the safety
valves.




TABLE 2

CORE AND COOLANT ACTIVITIES "
Nuclide Total Core Activity at Shutdown | Maximum Coolant Activity (based
(Ch on 1% fuel defects) (uCi/gm)

=131 44 E7 24E0
1132 63 E7 24E0
1-133 90E7 3.8 €0
[-134 99E7 53 E-l
=135 84 E7 1.9 E0
Kr-85 S4ES 6.9 EO
Kr-85m 12E7 14 E0
Kr-87 23E7 9.7 E-I
Kr-88 32E7 2.7E0
Xe-131m 47ES5 25E0
Xe-133 89 E7 23E2
Xe-133m 28E6 42 E0
Xe-135 23E7 74 EQ
Xe-135m |.7E7 4.0 E-
Xe-138 135E7 59 E-

") These core and coolant activitic . . specifically recalculated for the Point Beach fuel upgrade/uprating

program.
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TABLE 3

ONTROL ROOM PARAMETERS

tered CR HVAC (Mode | 1000 cfm

19800 cfm




TABLE 4
ASSUMPTIONS USED FOR LOCKED ROTOR DOSE ANALYSIS

Power

18350 MWt

Reactor Coolant Noble Gas Activity Prior to Accident

1.0% Fuel Defect Level

Reactor Coolant [odine Activity Prior to Accident

$0 uCigm of DE [-13!

Activity Released to Reactor Coclant from Failed Fuel
(Noble Cas & lodine)

100% of Core Gap Activity

Fraction of Core Activity in Gap (Noble Gas & lodine) | 0.10

Secondary Coolant Activity Prior to Accident 1.0uCi/gm of DE (-131
Total SG Tube Leak Rate Dun~g Accident 0.7 gpm

SG lodine Partition Factor 0.01

Duration of Activity Release from Secondary System 8 hours

Offsite Power Lost "

Steam Release from SGs to Eavironment

206,000 I (0-2 hr)
434,000 (b (2-8 hr)

" Assumption of a loss of offsite power is conservative for the locked rotor dose analysis.




TABLE 5

LOCKED ROTOR DOSES
Site Boundary (0-2 hr)
Thyroid 15.6 rem
y-body 1.8 rem
Low Population Zone (0-8 hr)
Thyroid 10.0 rem
y-body 0.2 rem
Control Room (0-24 hr)
Thyroid 65.3 rem "
y-body 0.4 rem
Beta skin 11.0 rem

) This calculated dose exceeds the 30 rem thyroid limit; however, assuming that the operators would be instructed
to take the potassium iodide pills, this control room thyroid dose would be reduced to approximately 6.5 rem
which is within the limit.




TABLES
ASSUMPTIONS USED FOR ROD EJECTION ACCIDENT DOSE ANALYSIS

Power 1650 MWt
Reactar Coclant Nobie Gas Activity Prior to Accident 1.0% Fuel Defect Level
Reactor Coolant lodine Activity Prior tw Accident 50 uCi/gm of DE {-131

Activit, Released to Reactor Coolant AND Containment | 10.0% of Core Gap Activity
from Failed Fuel (Noble Cas & lodine)

Fraction of Core Activity in Gap (Noble Cas & lodine) | 0.10

Activity Released to Reactor Coolant AND Contzinment
from Meited Fuel

{odine

0.125% of Core Activity
Noble Gas

0.25% of Core Activity

fedine Removal in Containment

{nstantaneous lodine Plateout 50%
Secondary Coolant Activity Prior to Accident 1.0uCigm of DE [-131
Total SG Tube Leak Rate During Accident 0.35 gpm per SG
lodine Partition Factor in 3Gs 0.01
Containment Free Volume 1.065x 10" &
| Containment Leak Rate
0-24 hr 0.4% / day
> 24 hr 0.2%/ day
Steam Release from SGs 158,200 b (Initial) 428,000 Ib (Cooldown)
Duration of Steam Release
Primary to secondary leaikage 1500 seconds & b
(nitial secondary activity 86 seconds :

Qffsite Power Lost




TABLE 7
ROD EJECTION OFFSITE & CONTROL ROOM DOSES

Site Boundary (0-2 hr)

Thyroid 21.9 rem
y-vody 0.2 rem
Low Population Zone (0-30 days)

Thyroid 10 rem
y-body 0.03 rem
Caontrol Room (0-30 days)

Thyroid 123 rem "
y-body 0.02 rem
Beta skin 0.4 rem

) This calculated dose exceeds the 30 rem thyroid limit; however, assuming that the operators would be instructed
to take the potassium iodide pills, this control room thyroid dose would be reduced to approximately 12 rem
which is within the limit.



TABLE 8
ASSUMPTIONS FOR SGTR DOSE ANALYSIS

Power

1830 MWt

Reactar Caoolant Novie Gas Activity Prior to Acsident

1 0% Fuel Defact Laveal

Reactor Coolant lodine Activity Prior to Accident

Pre-Accident Spike 50 uCigm of DE [-13]

Accident [nitiated Spike 0.8 uCi/gm of DE [-131
Reactor Coolant lodine Activity [ncrease Due to 500 times equilibrium release rate from fuel for nitiai
Accident Initiated Spike 1.8 hours after SGTR

Secondary Coolant Activity Prior o Accident

1.0 uCigm af DE .13

SG Tube Leak Rate for (ntact SG During Accident 0.35 gpm

Break Flow to Ruptured SG 123,600 b (0-39 min)

SGC lodine Partition Factor 0.01

Duration of Activity Release from Secondary System 8 hours

Offsite Power Lost

Stearn Release from SGs to Environment
Ruptured SG 74,000 1b (0-30 min)
Intact SG

1,560,000 ib (0-2 hr) !
1,373,000 Ib (2-24 hr)

") The actual sceam release for 0-2 hours is much lower (232,600 (b); however, this larger value was used in the

radiological analysis and is conservative.



TABLE 9
SGTR OFFSITE & CONTROL ROOM DOSES

Site Boundary (-2 hr)

Thyroid: Accident [nitiated Spike 1.7 rem
Thyroid: Pre-Accident Spike 3.5 rem
y-body 0.1 rem
Low Population Zone (0-8 hr) :
Thyroid: Accident Initiated Spike 0.1 rem
Thyroid: Pre-Accident Cpike 0.2 rem
v-body 0.006 rem
Eontrot-Rrom-widede 3-(6-14 -

herard A eerdenttatated S il
yebody e 8
Beraskir H-rem-
Control Room w/Mode 4 (0-24 hr)

Thyroid: Accident Initiated Sgike 1.4 rem
Thyroid: Pre-Accideni Snike 3.8 rem
y-body 0.005 rem
Beta skin 0.3 rem




TABLE 10
ASSUMPTIONS USED FOR SLB DOSE ANALYSIS

Power

1630 MWt

Reactor Coolant Noble Gas Activity Prior to Accident

1.0% Fuel Defect Level

Reactor Coolant [odine Activity Prior to Accident

Pre-Accident Spike S0 uCi/gm of DE [-131
Accident [nitiated Spike 0.8 uCi/gm of DE [-131
Reactor Coolant lodine Activity lncrease Due to 500 times equilibrium release rate from fuel for initial
Accident [nitiated Spike 1.6 hours after SGTR
Secondary Coolant Activity Prior to Accident 1.0 uCi/gm of DE [-131
SG Tube Leak Rate for [ntact SG During Acuident 0.35 gpm
lodine Partition Factor
Faulted 5G 1.0 (SG assumed to steam dry)
Intact SG 0.0t
Duration of Activiry Release from Secondary System 8 hours
Qffsite Power Lost

Steam Release from (ntact SG—

212,000 b (0-2 hr)
405,000 b (2-8 hr)




TABLE 11

SLB DOSES

! Site Boundary (0-2 hr)
Thyrowi: Accident [nitiated Spike 8.0 rem
Thyroid: Pre-Accident Spike 8.3 rem
v-body 0.03 rem
Low Poguiation Zone (0-8 hr)
Thyroid: Aczcident Initiated Spike 0.7 rem
Thyrowd: Pre-Accident Spike 0.7 rem
1-body 0.002 rem
Eontrot-Room wiMode 2-(6-24-hr)
v keerAans b S i34-rem-2
ey e e e e EPa——
b - G006 rem—
Betaskrm - G LR cem
Control Room w/Mode 4 (0-24 hr)
Thyroid: Accident [nitiated Spike 15.6 rem
Thyroid: Pre-Accident Spike 15.8 rem
y-body ! 0.002 rem
Beta skin 0.03 rem

""" This calculated dose exceeds the 30 rem thyroid limit; however, assuming that the operators would be instructed
to take the potassium iodide pills, this control room thyroid dose would be reduced to approximately 14 rem
which is within the limit.



10.

11

" TID- 14844, “Calcule ‘on of Distance Factors fur Power and Test Reactor Sites,” as described in

change 1. above Thus cnange causes the DE 1131 limit to be reduced by approximately 20%, based
on the differences in dose conversion factars between these two standards.

Change Figure 15.3.1-5 such that the limi is reduced by approximately 20%. This is necessary
because the thyroid dose conversion factors used in the new analyses are based on Table 2.1 of
Federal Guidance Report No. 11, “Limiting Values of Radionuclide Intake and Air Concentration and
Dose Conversion Factors for [nhalation, Submersion, and Ingestion,” September 1988. The Point
Beach Technical Specificatior s thyroid dose conversion factors are based on Table [1I of TID-14844,
“Calculation of Distance Faciors for Power and Test Rcactor Sites,” as described in change 1. above.
This change causes the DE [-131 limut to be reduced by approximately 20%, based on the differences
in dose corversion iactors between these two standards.

Change TS 15.3 4 B to limit the secondary coclant activity to 1.0 uCi/g of dose equivalent [-131. The
change in thyroid dose conversion factors causes the DE [-131 limit to be reduced by approximately
20%, based on the differences in dose conversion factors between the two standards The change in
the units from uCi/ce to wCue is also necessary to provide consistency between the new analyses iad
the Technical Specifications.

Change the basis for Technical Specifications section 15.3 .4 to establish consistency between the new
anaiyses and this basis.

Change | 0uCi/gram to 0 8uCi/gram in Technical Specifications Table 15 4. lg'item . Thisis
necessary bezause the thyroid dose conversion factors used in the new analyses are based on Table 2.1
of Federal Guidance Rzport No. 11, “Limiting Values of Radionuclide [ntake and Air Concentration
and Dose Conversion Factors for Inhalation, Submersion, and Ingestion,” September 1988. The
Point Beach Technical Specificatione thyroid dose conversion factors are based on Table 111 of
TID-14844, “Calculation of Distance Factors for Power and Test Reactor Sites,” as described in
change 1. above. Thus change causes the DE [-131 limit to be reduced by approximately 20%, based
on the differences in dose conversion factors between these two standards.

¥
Change 1 2uCi/gram to | OuCi/gram in Techmical Specifications Table 154 1-Fitem 8. This 1s
necessary because the thyroid dose conversion factors used .2 the new analyses are based on Tabiz 2.1
of Federal Guidanc= Report No. 11, “Limiting Valves of Radionuclide Intake and Air Cencentration
and Dose Conversion Factors for Inhalation, Submersion, and [ngestion,” September 1988. The
Point Beach Technical Specifications thyroid dose conversion factors are based on Table [T of
TID-14844, “Calculation of Distance Factors for Power and Test Reactor Sites,” as described in
cha:ge | above. This change causes the DE [-131 limit to be reduced by approximately 20%, basca
on the differences in dose conversion factors Letween these two standards.

Delete references (2), (3. and (3) from Technical Specifications section 15 5.3, The unused
references should have been removed during previous Technical Specification changes that
eliminated the need for these references.

Change 1.0 microcuries per gram to 0.8 microcuries per gram in TS 15.6.9 B.2.e. This is necessery
because the thyroid dose conversion factors used in the new analyses are based on Tabie 2.1 of
Federal Gr idance Report No. 11, “Limiting Values of Radionuclide Intake and Air Concentration and
Dose Conversion Factors for [nhalation, Submersion, and Ingestion,” S=ptember 1988. The Point
Beach Technical Specifications thyroid dose conversion factors are based o~ Table LIl of TID-14844,
“Calculation of Distance Factors for Power and Test Reactor Sites,” as describeu .0 viiange 1. above.
This change causes the DE 1-131 limit to be reduced by approximately 20%, based on the differences
in dose conversion factors brtween these two standards.
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