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In the reference (1) telecon, Mr. Bell of your staff requested that we
provide revised FSAR pages which reflect an increase to the reactor enclosure
design inleakage rate from 50 co 100 percent . .ee volume per day anc a
doubling of the SGTS fan flow during drawdown of the Unit 1 reactor
enclosure. In response to that request, I am enclosing draft revised FSAR
pages.

The information contained on these draft FSAR changes will be
incorporated into the FSAR, exactly as it appears on the attachments, in the
revision scheduled for Aucust, 1964.
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EJB:pkc Bob‘
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Desian temperature of suppression
cramber, °F

Downcomer vent opressure loss factor
Areak area’total vent area

caleulated maximum pressure after blowdown to
drywell, gsiq

calculate) maximum suppression chamber
pressure after LOCA blowlown, psia

initial suppression pool temperature
rise durina LOCA blowdown, °F

Leakage rate, § free volume/day

SECONDARY CONTAINMENT
{See FSAR Section 1.9)

Tyoe
Construct ion
lower levels

Dpper levels

RrRoof

Internal Adesign pressure, DsSia telow atmyspherac

pesian inleakaqe rate, % free volume/day at
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refueled.
$.2.3.1 sign es

' refueling area provide primary containment for the unit being

a. The conditions that could exist following a LOCA or fuel
handling accident require the establishment of a method
of controlling any fission products that may leak into
the secondary containment.

b. The functional capability of the ventilation system to
maintain negative pressure in the secondary containment
with respect to the outdoors is discussed in
Sections 6.5.1.1 and 9.4.2.

c. The seismic design, leaktightness, and internal and
external design pressures of the secondary containment
structure are discussed in Section 6.2.3.2 and
Chapter 3.

d. The capability for periodic inspection and functional
testing of the secondary containment structure is
discussed in Chapter 16.

$.2.3.2 System Design

6.2.3.2.1 Secondary Containment Design

| The secondary containment is designed and constructed in

accordance with the design criteria outlined in Chapter 3. All

of the major structural walls are constructed of reinforced

concrete. All of the major structural floor slabs and roof slabs

are constructed of reinforced concrete supported by structural(///"/\\
ntn}vfrmin ' ,,,rt }
Te renc omJuwgbo Tand ) wx
*'ﬁcondary containmnt‘(zonn,\are designed to limit the .0‘//
inleakage to percent of their zone free volume per day a
negative interior pressure of 0.25 in. wg, while operating the

standby gas treatment system (SGTS). Following a LOCA or a fuel
handling accident, the affected zone is maintained at this

negative pressure by operation of the SGTS. The secondary

containment zones are identified in Figures 6.2-27 through

ﬂ 6.2-35. w,.b-1a~""‘“""" /-(frq“rc b2-s2) u..-#“

An analysis/of the post- pressure transient in the'reactor
enclosuref’was performed 4" The length of time following isclation
signal initiation of the SGTS that the pressure in the secondary
containment would exceed minus C.2%5 in. wg. is #Ozzhltnutes,booedc:

Ao et
R et T St ey wiwet tveessvvtwtne  (_ b
(—
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itiation a%t ee minutes. At two minutes, the SGTS h
r:ﬂuc.d—tﬂ!’??fgfor nciostire to a ve pre e, but the
additional he odd of the RERS Tan motors ree min o

causes th eactor enclosure pressure to rise again

= " before reaehing minus 0.25 in. wg. at minutes
»LMFigQure 6. - The RERS s specifically provided to reduce

LI d-T osure airborne activity post-LOCA, and it is

onsid€red desi e to initi the system as soon_as-pos!?ﬁﬁg(

after a:‘;é;&diﬁt?:;gsggveff):gts extends the period in which

direct ltratio assumed from the ctor enclosure in t}

vat R ! : . : .

Te S T LA - ™ 1

The guidelines stated in the Standard Review Plan 6.2.3 have been
followed in calculating the drawdown time as noted:

1

(1) The heat transfer coefficients found in Branch
Technical Position CSB é-1 apply to an atmosphere
with high-energy blowdown where condensation on the

primary containment surface is expected. Because

the drawdown analysis was only &-6“%inutes long,
the primary containment heat load was calculated as
the steady state load during normal operation when
there are no condensation effects. This is
accurate because LOCA conditions inside the primary
containment will not affect the exterior surface
temperature of the 6-foot containment wall

significantly in minutes. For steady state
heat load a conservat\ve value was assumed.
Z.2%

(2) Steady state conduction and convection was
calculated.

(3) Radiant heat transfer was considered.
Adiabatic boundary conditions wer2 used.

There will be negligible expansion of the 6-foot thick
primary containment concrete walls in minutes.

, -2.2%
Inleakage was considered.
No credit was taken for outleakage.

The analysis was based on the assumptions and delays
indicated in the acceptance criteria.

Heat loads generated within the secondary containment
were considered.

Fan performance characteristics were considered.

6.2-41 Rev. 15, 12/82
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TABLE 6.2-14 (Page 1 of 2)

SECONDARY CONTAINMENT
DESIGN DATA

REACTOR ENCLOSURE VENTILATION ZONES I AND 11, AND REFUELING
AREA VENTILATION ZONE 111

0 000 each

v w

Free volume, ft3: Zones 1 and 11 , 80
200,000

1
Zone 111 2,
Pres-ure
Normal operation: Negative 0.25 in:wg
Post-accident: Negative 0.25 in:wg
Leak rate at post-accident pressure: 0.5 air changes/day ‘oz 10
| .0 ain Cwﬂf/ﬂut ’ 2or «Ta-d1L
SGTS Exhaust fans - common |
Number: 2

Type: centrifugal, single inlet single width (SISW)

Secondary containment atmosphere filtration prior to release
to outdoors via SGTS fans

Number: 2

Type: Zone 1 and 11 prefilter, high effxcxency
particulate air (HEPA)
charcoal, HEPA in RERS followed
by HEPA, charcoal, HEPA in SGTS |

Zone 111 prefilter(1), high efficiency
particulate air (HEPA),
charcoal, HEPA in SGTS
NT AN

Initial Conditions
Pressure: negative 0.25 in. wg
Temperature: 104°F
Outside air temperature: 95°F
Thickness of secondary containment wall: 36 in.

Thickness of primary containment wall: 72 in.

Rev. 25, 10/83
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As described in Section 9.4.2.1, the secondary containment
I consists of three ventilation zones. 2Zones I and II surrourd the
imary containment of Units 1 and 2, respectively, below the
loor at El. 352 ft. 2one 11! consists of the common refueling
area above the floor at El. 352 ft.

The SGTS is designed to accomplish the following objectives:

Rev.

15

Exhaust sufficient filtered air from the reactor

enclosure Wor refueling arca +deomes_
to maintain a negative pressure of about

0.25 inches w.g. in the affected volumes during

secondary containment isolation (see Section 9.4.2 for

discussion of the secondary containment isolation

signals)

Filter the air exhausted to remove radicactive
particulates and both radiocactive and nonradiocactive
forms of iodine from the following areas:

1. Reactor enclosure (Zone 1 and Zone 11)
2. Refueling area (Zone 111)

A Main steam isolation valve leakage control system
discharge area, following filtration by the reactor
enclosure recirculation system

‘. Primary containment during purging and ventilating

5. Discharge from the high pressure coolant injection
(HPCI) barometric condenser

Ensure that the failure of any component of the
filtration train, assuming loss of offsite power, cannot
:lpotr the ability of the system to perform its safety
unction

Remain intact and functional in the event of a safe
shutdown earthquake (SSE)

12/82 6.5-2
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e. Automatically start in response to any one of the
following signals: '

LGS FSAFR

signal takes precedence and blocks all signals from
the refueling area. If no LOCA signal has been
received, the SGTS exhausts either the refueling |

| LOCA signal as described in Section 9.4.2, LOCA I

area or the reactor enclosure based on the ordered
signal priority falling in 2 through 5. |

- B High radiation level in refueling area exhaust air |

- M High radiation level in reactor enclosure (Zone I
or Zone 11) exhaust air

4. Low differential pressure in the reactor enclosure
(Zone 1 or Zone 11)

5. Low differential pressure in refueling area
(Zone 111)

(The SGTS fans can also be started manually in the
control room by tripping the refueling area
isolation system or the reactor enclosure isolation
system or by setting an SGTS filter in cooldown
mode and starting an SGTS fan.)

. The design bases employed for sizing the filters, fans,
and associated ductwork are as follows:

1. Each filter train is sized and specified for
treating the incoming air-steam mixture at
11,000 cfm maximum and 135°F for drywell purge
(drywell purge is discussed in Section 9.4.5). The
SGTS fans are sized for 3000 cfm maximum flow at
7 inches w.g. static pressure ,W\Th THE RERS (2O OPFLATION .
THE. SGTS FLowd WILL g Aemxmmux 2Boo CEM AT T INCHES UG,

S RESSV WITHOOT KEES IN OPECATION (RERS IS INITIATER 3
e ¢ £€ the system capacity is maintained with all ﬂlten‘)

fully loaded (dirty).
MIVOTES AFTER THE START

OF A ACCIPENT).
3. Yor high efficiency particulate air (HEPA) filters,
maximum free velocity does not exceed 300 fpm with

6.5-3 Rev. 15 12/82
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provided for use in conjunction with the SCTS filter trains.
Each fan has a controllable capacity of 500 to 3000 cfm, which is
sufficient to restore and maintain the Wnit—t—and-bnit—F reactor
enclosur or the common refueling area

at the required negative pressure in relation to
atmospheric pressure during secondary containment isolation. The
air flow varies in response to secondary containment differential
pressure controls, which modulate a control damper in the
run-around bypass duct provided for each fan.

The SGTS is actuated automatically in its safety-related mode of
operation. Both SGTS filter trains are maintained in the open
position. Upon receipt of a secondary containment isolation
signal (Section 6.5.1.1.1.e), both of the SGTS fans are started
and the associated controls are activated to open or modulate
appropriate dampers and valves so that the system function is
accomplished. Following the initial fan start, the operators may
elect to place one of the SGTS fans in the standby position.

For its non-safety-related mode of operation (described in
Section 6.5.1.a), two redundant 100% capacity drywell purge fans
are provided for use in conjunction with the SGTS filter trains.
Each fan has a capacity of 11,000 cfm which is sufficient for the
drywell purge operation.

The SGTS is manually actuated for its non-safety related mode of
operation.

If one of the SGTS filter train isolation valves fails closed,
the redundant filter train is automatically placed into
operation. If one of the SGTS fans fails to establish flow,
because of either fan or fan damper failure, the standby SGTS fan
automatically starts.

q.4-2

The SGTS is shown schematically on Figure Specific SGTS
component design parameters are shown in Table 6.5-1.

The equipment and materials conform to the applicable
requirements and recommendations of the guides, codes, and
standards listed in Section 3.2. Conformance with Regulatory
Guide 1.52 {s discussed in Table 6.5-2.

Components for each SGTS train are designed as discussed in the
following paragraphs.

6.5-5 Rev. 15 12/82



TABLE 6.5-9

INSTRUMENTATION POR ESF ATMOSPHERE CLEAMUP SYSTENS

“ame 1 of 3

SENESING_LOCATION
Onit inlet or outlet

Unit inlet or outlet
Blectrical heater

Space between heater
and prefilter

Space between heater
and prefilter
Prefilter

First HEPA

First HEPA

Space between adsorber
and second REPA

Space between adsorber

and second HEPA

Second HEPA

QUIDELINES PR SBP TABLE $.3.1-1

MOCAL READO UT/ALARYM
Flow rate (indication)

Status indication

Temparature (indication
high and low alarm signals)

Pressure drop {(indication,
high alarm signal)

Pressure drop (indication,
high alarm signal)

Temperature (two stage
high alarm signal)

Pressure drop {(indication,
high alarm siqnal)

Flow rate (recorded
indication, hiah and
low alarms

Temperature {(indication
hiah and low alarms,
trip alara sianals)

Pressure droo (recorded
indication)

Temperature (two staqge
hiah alarm sianal)

- AMGIRUNGCALLCH PROYIGAL LN Ldn GReLGN(L)

8618
Not provided!®)

Flow indication
at outlet

Low flow alare
CR)(Dicad

Status indication
in the control
room

Indication onlyt®?

Provided

Indication only
ie)Cie)

Indication only
(s)cr0)

NOot provided! o)

Not provided'®?

Three stage hiah
alarm and
Andication

Indication only
(®)cr0)

A

Flow rate

indication
at outlet

Low flow
alazrmiddin)

N/A

N/A

N/A

Indication
onlyteiire)

Same as
SGISte )1 @)

Not provided
tanm)

Not provided
e

Same as
SG1S

Same as
5G1s5(e )t )

EMERGENCY
IRESH MR

Flow Rate
indication
at ocutlet

low tlow alarm
T HTY)

NOt prowvided
{Irouble alare
in the control
room) €¥?

Indication
onlyte)

Not providedt®)

Indication '
onlytsitre) []
Same as

S5GIste <10

Not providedti®)

Not provided(e®)?

SBame as
SG1s
Same as

SGIS(®Itan) a
3
£

A

Rev. 25, Wv/és
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Fan (Ootional hand switch and
status indication)

Fan -

Y

Valve/lamper opera‘or (Optional status

indication)
Valve/damoar overa*or -

Deluge valves Hand switch, etatus

indication

Deluge valves -

Svstem inlet to outlet -

at a negative 0.25 in.waq.
terms of system operability.

than haif the rated cavacitv >f 3675 fans.

2.2%5

€?) The S37TS flow rate is variable to draw down and maiunza

€3 Low flow switch operatcs on loss of flow only.
€4) The SGTS does not coerate durinag normal olant overation.
,______mw-iumos of drawdown. !e thermodynamic equilibrium in anror-
enclosure during isclation, the SGTS flow decre

The REFS does not operate durina normal olant oOPEratLon.
the reactor enclosure durina isclati-n and 1s ot

LGS FSap

IARLE 6.5-9 (cont'd)

T I I TR TR RIS 00 N S T IS BT T AP A . S b e

SONTEOL ROCY PANEL

Hand switch, status

indication

Status indication

Hand switch, status

indication

Summation of pressure
droe aicross total
svstem, high alarm

siagnal.

Max imum 57

The kipl
dJirectly releass )

$313

Not provided
frovided

Not provided
Provided

Manual valves
Indication only

Klarmtv)

Provided

in the reactor enclousure/refuelinag
Local flow indication does not provide
Flow indication is or
information, in addition to the reactor enclosure/r

indjcators, is available for operator evaluation of svstem perfcrmance.

Liow a5 t2circulateld within

to the environment .

i flow cccure onlv for the
‘ached within the reactor

29€8 to the desiun inlcakiae rate, which is less

(Page

- —— - -

-~ ANSTRUMENTATION PRQVIDED IN_L3S_DESIGN¢

RERS
Not provided

Provided

Not provided

Provided

Same as
SGT1s

Same as
SGTIS(1)

Provided

€1} Requlatory Guide 1.52, ANSI-NS0Y9, and Standard Review "lan ~alle 6.5.1 were dritinally issued
after the Limerick avsetem design and therefore were not specifically consideral in the Jdesiun.

area F
meaninaful intormation in

ovided in tne control room where this
efueling area pressurv differential

Bev, 17, 027

2 of 3

Provided

Same as
SGTS

Same as
SaT3tn)

Provided
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The assumptions and calculation methodology used are as follows:

a.

+

Spiking factor

The activity released from the fuel to the coclant as a
consequence of reactor scram and vessel depression was
based on measurements during plant shutdowns (Ref
15.€6-2). It was shown that for a 9% percentile
probability, a total of 7 Ci of 1-131 is released to the
coolant for every 1 .Ci/sec of prespike 1-131 release.
This conservative ratio was applied for all the 10dine
isotopes for the dose analysis. The prespike iodine
releases were those that correspond to a 0.35 Ci/sec
noble gases release, a design basis accident assumption.

lodine concentration in coolant

The total iodine released from the fuel to the coolant
was assumed to take place in a span of 5 hours,
resulting in continued buildup of coolant activity
during that period. The coolant activity during 0-2
hours was assumed to be constant and equal to that at
the end of the first hour. The coolant activity during
2 to 5 hours was assumed to be equal to that at the end
of 3-1/2 hours. This is & conservative assumption,
since the rate of increase in cooiant activity decreases
with time.

Partition factor

It was assumed that 100% of the activity in the cooclant
that flashed into steam remains airborne and that 10% of
the activity carried by the coolant water into the
secondary containment becomes airborne (corresponding tc
& conservative partition factor of 0.1).

Activity in secondary containment and released to
the environment

The secondary containmen%:’l'ume L e oA A
assumed to consist of -wode reactor enclosuref-and—ehes

» as aiscussed in Section 15.6.5.5.1.2.
The activity airborne in the secondary containment was
assumed to be uniformly mixed v ‘
throweh the reactor enclosure recirculation system (RERS)
of-both—unied with arneembimed airflow of Sddweoo-t:7r > 4 ®
and a 95% efficient filter. Secondary containment air is @~
released to the environment via the SGTS at the rate of
on&-hi!!'lecondary containment volume change per day.
The SGTS filter has an efficiency of 99%. The SGTS draws
air from the RERS exhaust. The activity airborne in the
secondary containment and the activity released to the
environment are presented in Tables 15.6-2 and 15.6-4,
respectively.

15.6-5



AZ5ZLC*””

Rev.

= Fs-¢57

k&
concentration throughout the volume resulted relatively
quickly (minutes) indicating almost complete mixing in a
room sized volume.

Convective air mixing due to thermal gradients is also
discussed in NUREG-1575 (Ref. 15.6-8) for hydrogen. A
concentration gradient of less than 0.25% was founua for
a temperature differential of 5°F. It is expected that
convective air mixing effects would be similar for
iodine and hydrogen. However, it is also expected that
the temperature differentials within the reactor
enclosure would be larger than 5°F, and also of many and
varied geometrical configurations. Considering that any
containment leakage sources are also likely to be heat
sources, mixing by convection should be a major effect.

Forced air mixing will result from two systems, local
ESF fan coolers and the RERS. Local coolers will remove
heat and mix the air in selected rooms of the reactor
enclosure as indicated in Section 9.4.5 and the RERS
will mix the air as described in Section 6.5.1.3. The
fan coolers will be operational for heat removal within
minutes after the accident. The RERS, which is
initiated 2 minutes after the accident, will mix the air
between the various compartments of the reactor
enclosure and the HEPA, and charcoal filters will remove
particulates and iodines from the air:.

SRP 6.5.3 Section 111.2.C indicates that mixing credit
for small annulus type secondary containments typical of
some PWRs and Mark 111 BWRs will not be given, and that
for large BWR reactor enclosures a positive period
(implying unfiltered exfiltration) is not assumed. In
accordance with this guidance, and as explained in
Section 6.5.3, the Limerick evaluatinn assumes that the
mechanisms discussed above will ensure the assumed 50%
mixing within the large reactor enclosure at all times
during the period when the reactor enclosure pressure 1S
above minus 1/4 inch, as well as when it is below.
However, it will also be conservatively assumed that

there is unfiltered exfiltration at air changed day
, in addition to the SGTS #xhaust, during
periods when the pressure is above/minus 1/4 inch w.g.

1

Plateout within the reactor enclosure

lodine and particulates in the reactor enclosure
atmosphere will also be removed from the air by many

15 12/82 15.6-18
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reduce the amount of airborne activity available for
release to the atmosphere.

g As discussed in Section 6.2.3, no bypass leakage around
the SGTS filters is assumed for this analysis.

g. Because each unit is egquipped with redundant containment
hydrogen recombiners, as discussed in Section 6.2.5,
calculation of hydrogen purge doses is not necessary.

h. Leakage from the MSIV-LCS: The MSIV-LCS routes any
leakage through the MSIVs to the steam tunnel where 1t

mixes with the steam tunnel air before being filtered c:ms'ﬁtnt

and mixed by the RERS and then exhausted by the SGTS. (uith
The maximum permissible leakage is specified in the
Limerick Technical Specifications and is dess=ghew the
I1.S P®-scih per valve conservatively assumed for this safety
analysis. Leakage past the inboard MSIVs 1s assumed to
begin immediately after the accident to simplify this
analysis. 1In reality a delay would be associated with
this release. A total of 3% scfh has been assumed for
the four main steam lines. ®# This MSIV leakage is in
addition to the 0.5 percentl per day containment leakage.

4E

The fission product activity in the reactor enclosure at any time
(t) is a function of the leakage rate from the primary
containment, cleanup in the reactor enclosure, and the volumetric
discharge rate from the reactor enclosure. Upon receipt of
appropriate signals, the reactor enclosure ventilation isolation
valves isolate the reactor enclosure atmosphere in 3 to 5
seconds. This rapid closure time prevents possible uncontrolled
escape of radiocactivity. Upon reactor enclosure 1solation, the
RERS is designed to circulate the reactor enclosure air to
provide iodine removal by the charcoal filters and a delay
mechanism whereby radiocisotopes are retained in the reactor
enclosure and undergo radioactive decay rather than direct escape
through the SGTS. A further function of the RERS is to provide
thorough mixing of the recirculated flow to ensure that the SGTS
cannot extract an unmixed quantity of radiocactivity. Any fission
product removal effects in the reactor enclosure, such as
plateout, are neglected. However, the . ffects of decay are
considered. A mixing efficiency of 50% has conservatively been
assumed in the analyses, although a higher efficiency is
expected.

The system removal efficiency is designed to be in excess of 99%
removal of all forms of iodine end 0.3 micron or larger

Rev. 23, 08/8B3 15.6-20
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particulates. The SGTS has a design flow of enambedt a.r change

per day of the reactor enclosure. The SGTS draws air from the
exhaust of the reactor enclosure recirculation system.

The following equations describe the activity buildup in the
reactor ~nclosure due to primary containment leakage.

g%ct ® Ay Ay = IAp * Acp! Age (15.6-3)
where
Acy = Activity in reactor enclosure at tim t, Ci
Aagy = SGTS vent rate from reactor enclosure, hr-?
Aga = Recirculation removal rate, hr-?
Aay = Unfiltered releases from reactor enclosure during

drawdown phase, hr=-!?

A = Plateout removal rate, hr-1

Aca * Aay * haz * hay + )
P

The solution of Equation 15.6-3 is

ALA & -
Acz e 170 . (AD - Acz)t -8 (AD + )1 - Aa)t] (15.6~-4)
(A1*Aa-xc2)DFC
where
DF - Iodine decontamination factor for leakage
c through cracks

Activity contributed from recirculation leakage of the ECCS is
modeled as follows. Following a LOCA, 50% of the core iodine

15.6~-21 Rev. 16, 01/83
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Considering that approximately 40% of the released ligquid flashes
to steam, it is conservatively assumed that 40% of the released
iodine activity is airborne initially. However, as a result of
platecut and condensation effects, only 50% of the activity
initially airborne remains available for release to the
environment.

As a consequence of reactor scram and depressurization,
additional iodine activity is released from those rods that
experienced cladding perforation during normal operation.
Measurements performed (Ref 15.6-2) at operating BWRs during
reactor shutdown have been used to develop an analytical model
for the prediction of iodine and noble gas spiking as a
consequence of reactor scram and vessel depressurization.

Because no measurements have been obtained during a pressure
transient as rapid as the LOCA, it is difficult to predict the
actual release rate from the fuel as a consequence of iodine
spiking. It is, therefore, arbitrarily assumed that '00% of the
spiking source term is released during the time period that 40%
of the discharged coolant is flarhing into steam.

It is also assumed that plateout and condensation removes 50% of
the airborne iodine activity in the primary containment. The
total activity airborne in the contaiament is presented in
Table 15.6-17.

15.6.5.5.2.2 Fission Product Transport to the Environment

The leak rate from the containment to the reactor enclosure is
0.5%/day, where 50% mixing efficiency is assumed to occur.
Release rate from the reactor enclosure to the environment via a
95% iodine efficient recirculation filter and a 99% iodine
efficient SGTS filter is of the reactor enclosure volume per
day. The activity buil in the reactor enclosure is presented
in Table 15.6-18. The (integrated isotopic activity released to
the environment is less\than that presented in Table 15.6-19.

/600

15.6.5.5.3 Results

15.6.5.5.3.1 Cffsite Doses

The radiocicgical exposures resulting from the activity released
to the environment as a consequence of the LOCA have been
determined for the design basis and realistic cases. The design

15.6-25 Rev. 15 12/82
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(Page 1 of 2°

INSTRUMENT LINE BREAK ACCIDENT: PARAMETERS
TABULATED FOR POSTULATED ACCIDENT ANALYSES

I1.

Data and Assurptions used to
Estimate Radicactive Source
fror Postulated Accidents

m O Owd>

Power Level

. Burnup

Fission Product Release
from Fuel .fuel damaged
Release of Activity by
Nuclide tothe Enviromment
lodine Fractions
1 Organic¢c
2 Elemental
3, Particulate
Reactor Coclant Activity
Before the Accident

Pata and Assumptions Used to

Estimate Activity Released

A.

B
G
D. Adsorption and Filtration

Primary Containment Leak
Rate % day)

Secondary Containment Release

Rate '%/day)
Valve Movement Times

DESIGN REALISTIC
BASIS BASIS
ASSUMPTIONS ASSUMPTIONS

NA NA

NA NA

NA None

Table 15.6-;

NA

NA

NA
19.6.4.5.1

Efficiencies (SGTS SYSTEM!

1" Organic 10dine

(2' Elemental i1odine
(3, Particulate 10dine
.4) Particulate fission
products
Recirculation System
Parameters

1" Flow rate (cfm)
(2) Mixing =fficiency
(3) Filter efficiency

. Containment Spray Parameters

99
99
99
99

Table 15.6-&‘

NA NA
190 189
NA NA

°9
99
99
99

60,000/unit 60,000/unit

(flow rate, drop size, etc)
Secondary Containment Volume

(ft3)
Reactor enclosure,

| Attt v ¥

Unit

50 50
95 95
NA NA
1 1.8x10¢ 1.8x10¢ a
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TABLE 15.6-2

H. All Other Fertinent Data
and Assumptions

Dispersion Data

A. EAB LPZ Distance m
B. X/Qs for Time Intervals of

1) 0-2 hrs - EAB

2) 0-8 hrs - LP2Z

3) B=24 hrs - LPZ

4 (-4 days - LP2

'S5 4-3C days - LPZ
Dose Data

A. Method of Dose Caliculation
B. Dose Conversion Assumptions
C
D

'

{Cont'd)

Peak Activity Sonsenseairons Table 15.6~§

/5-:, <~ 7
(Page 2 of 2)
DESIGN REALISTIC
BASIS BASIS
ASSUMPTIONS ASSUMPTIONS

ot ot S

NA NA
73172043 73172043
2.9x10=9 1.2%10=»
$.Cx10+8 2.0810=9
Z: 95 10=0 1.6x10=8
1.4x10-9 9.0x10=¢
5.4x10~¢ 4.2x10=¢
Section 10 Ref 15.€-3

15.10
15.10 Ref 15.6-3
Table 15.6-12

Sect:on

Table 15.6-7 Table 15.6-7

EACTZR EACLOSURE
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TABLE 15.6-6

INSTRUMENT LINE EREAK:
ACTIVITY RELEASED TO THE ENVIRONMENT(1)

1SCTOPE

I-1
I-132
I-133
I-134
I-135

TOTAL

1SQTOPE

-1
I-132
I-133
I-134
1-135

TOTAL

BEALISTIC ANARLYSIS

9-2 HRS 2=5_HES S5-8 HRS
ivo 58 x 10-% 617844 x 10-8 $.2566 x 10-0c
2.421.986 x 10~¢ 7.o865%9 x 10~¢ L. ¥ x 10-9
1.074%%% x 10~¢ 42558 x 10=¢ o4 %€9 x 10-605
67333 x 10-9 Le? 3538 x 10-903 112268 x 10-8¢
PITETE x 10-¢ 7.4 =20 x 10-¢ 651203 x 10-¢5
|52 x 1042 37392 x 10-? 3.005:4t8 x 10-0+

8-24 HRS 1-8_DAYS 4-20 pAYS
“.9 =82 x 0=V 20—+t O C 0.0
2.349%33 x 10-VIiC 278 x1t0—%* - O 0.0
3.9 98 x 10~ /¢ ST e-2-$0—¢ 0 T 0.0
9.92684 x 10-081) 439 % 422 0 O 0.0
4.15386 x 10-01° vl 40~ C T 0.0
[ 12964 x 10~6° 1. 24 a0t CC 0.0

€1) Units for activities are in curies.
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TABLE 15.6-7
INSTRUMENT LINE FAILURE: RADIOLOGICAL EFFECTS

DESIGN BASIS ANALYSIS

WHOLE-BODY INHALATION
DOSE (rem) DOSE (rem'
Exclusion Area Boundary £.2e 2.13
(731 meters - 2~hr dose) =98 x 10-7 %8 x 10-%

Low Population lone 3.3 b
(2043 meters - 30-day dose) =% x | ol -#2:: x 10-9

REALISTIC ANALYSIS

WHOLE-BODY INBALATION
DOSE (rem) DOSE (rem)
26 2.5
Exclusion Area Boundary & x 10-9 =T x 10-¢
(731 meters - 2-hr dose’
. 8! 2.5
Low Population Zone i;h x 1C-9 =93 x 10-0

(2043 meters - 30-day dose)
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TABLE 15.6-13

LOSS-OF-COOLANT ACCIDENT: PARAMETERS

Fs-¢%7

=
V.s..l i

(Page 1 of 2)

TABULATED FOR POSTULATED ACCIDENT ANALYSES

I. Data and Assumptions Used to
Estimate Radiocactive Source
from Postulated Accidents

A.

Power Level

. Burnup
. Fission Products Released

DESIGN REALISTIC
BASIS BASIS
ASSUMPTIONS ASSUMPTIONS
345¢€ 345¢

NA NA

100% 0

B
c
from Fuel (fuel damaged) q
D. Release of Activity oy Table 15. 6—)4'Tac1e 15. 6=
Nuclide fc The Bavicdnment i1 I —
E lodxne Fractions
‘1 Organic C.04 .01
‘2 =zlemental c.91 C.95
.3, rarticulate .05 0.0C
F. reactor Coolant Activity Section Sectiorn ¢
Before the Accident 15.6.5.5.1 15.6.5.3.X
il. Data and Assumptions Us2dé to
Estimete Activity released
A. Primary Centainmen: Leak 0.5 0.5
Rate excluding MSIVs (%s/day.
B. SeconP?'y Containmen: Releass
rRatel' 245
‘1) Du*an(Dra-cow' 2800 W= i Ne
(0-%¢=8 min.
{2) After Drawdcwn 1250ggs cinm NA ;
Z.25 (%8 min - 30 days) \00 895 /day )
(3) Unfiltered Release nsos* cin NA
During Drawdown 00 ' @0% /day )
1.2%5 min,
(4) Release Rate for NA Loo? B2 /day
Realistic Analysis
C. Valve Movement Times NA NA
D. SGTS Adsorption ard Filtration
Efficiency (%) 9a 99
E. Recirculation Syster
Parameteirs
(1) Flow rate (cfm) 6.0 x 104 6.0 x 104 |
(2) Mixing efficiency 50% 50%
(3) Filter efficiency 95% 95%
F. Containment Spray Parameters NA NA
Rev. 15, 12/82
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TABLE 15.6-13 (Cont'd)

(flow rate, drop size, etc)
G. Containment Volumes(ft?)
Primary
Secondary (Total)
Unit 1

Assumptions
PISiv léa
I111. Dispersion Data

A. EAB/LPZ Distance (m)
B. X/0Qs for Time Intervals of

(1) 0-2 hrs - EAB
(2) 0-8 hrs - LPZ
(3) 8-24 hrs - LPZ
(4) 1-4 days - LPZ
(5) 4-30 days ~ LPZ
IVv. Dose Data
A. Method of Dnse Calculatisn
B. Dose Conversion Assumptions ,
~ C. Peak Activity :
Fie e in Containment
‘ ses

reactor enclosure
H. All Other Pertinent Data and

- /4“ K(/D’Q

Fs-¢%7

b o

w s &
(Page 2 of 2)

DESIGN REALISTIC
BASIS BASIS
ASSUMPTIONS ASSUMPTIONS
3975 3,975
103 x 108 &463 x 108
1.8 x 10¢ 1.8 x 10e¢
None Nome 7

/1. £ SCFy 1.5 SCF~
73172043 731/2043
i 5 % 0=~e 1:2 ¥ 10=8
4.0 x 10~-9 2.0 x 10-9
2.9 x 10-% 1.6 x 108
1.4 x 108 9.0 x 10~¢
5.4 x 10-¢ 4.2 x 10-¢

Section 15.10 Ref 15.6-3

Section 15.10 Ref 15.6-3 -

Table 15.6-:5 Table 15.6-™ '
/

Table 15.6-20 Table 15.6-20

\
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TABLE 15.6-1%
LOSS~OF~COOLANT ACCIDENT: ACTIVITY AIRBORNE IN PRIMARY CONTAINMENT(!:)

2 BRS

8 _HRS

1_DAY

8 _DAYS

-

I--121 L9500, 1. B69 004 141004 2. THEN004, 2.5334005
I -132 L OPI004 5., 3320 00% A N0G Y 1.33% 004 L0000
T--131% L BAE 004, 4 BAKAIOCH, 4. 0100 1. A0, 1.074-004
i--134 21454004 1.8494004 5, 79000t 9. 7%4-027 000
I——17% L S794004, 1004004 b LEDOVON T, 1204000 1.135-024
KK -33M e I T & 953005 1.58114003 D2.2078-00% L 000
KR=-#" LATBA0ON 1. 4144004 1.410+004] 1.3854004, 1.1894+006
KR -H5M L 0400 ! 1.0992400 7 1. 0594008 1.5957+001 . 000
L0 DL 7154007 |, O0C008, 1. A74400 - 1.490-01% 000
KR8 120007 1. 5591007 1, 000" 9.%38-003 000
KR~ 02 , 04500 A , OO L OO0 . OO 000
YE131M LPOSH005 8. 252 005 3. 41704005 b.2314005 1.2934+00%5
XF131IM L ASL 2004 4, 2N 1. 3484004 . 3194004, 3. Q364002
¥E-133 AT 1 8574008 1.694400:7 1214008 3.1214006
XF 1 35M DL ESOH00% 1 140-00 1. 088 020 - 000 - 000
XE~135 L0008 1, OO7 0608 o PR O0 L .21 34005 2.430-014
XE-1317 b o $7G-O02 DEAL OO OO0 - OO0 . 000
YE-138 4 AL5H00S, 1,057 00 4.0467-00% L 000 000
o al 1814008 T, 48 L0008 2L 1454003 1.187v008 4. 6934006

() Units for activities are in curies.
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TABLE 15.6-15

LOSS~OF-COOLANT ACCIDENT: ACTIVITY AIRBORNE IN REACTOR ENCLOSURE(!)?

LYSIS
LSOTORE 2_BRS 8 _HRS 1 _Dax A_DAYS
T
1--131 T Q44000 1, 74841000 4.0094007 4. 1444007 3.7034001
I--142 1. 1946400 5. 172400 4.8.5-001 2.010-010 000
1--133 8.104+00 6. 6324000 4. LE24000 5. 4384001 4.714-008
|--134 2.0784002 1..7714000 5, 717008 1.454-030 L O00
I--135 &. 3744000 3,19 84000 75774001 5.072 000 1.659-030
KR-83M 2. 9245+003 ?.6164007 3. 981 +000 5.911-012 . 000
KR--B% 6. 2064007 1.966+003 3.4844001 3.9614003% 3. 4004003
KR-85M 1.440+004 1.803+004 DL 4204003 4.452-002 . 000
KR--87 1.1884004 1.4724007 4.134-001 4.260 018 . 000
KR--88 2.9874004 2.2074004 3., 1024002 2.441-005 . 000
KR--H9 2.644-007 Q00 L 000 , 000 . 000
XE131M 3.92074+002 1.2192+4003 2.0784003 1.981+003 3.497+002
Xr 13IM 2.072+001% 5. 2694004 B.5464+003 3.7714003 8.481-001
XE-133 8.412+004 2.578400% 4. 1854005 3.203+005 H.9264003
XE 135M 1.14604002 4.187-00% 2.688-023 000 , 000
XE-13%5 6.94674004 1..5984+00%5 7. 3270004 3. 44584002 4.949-019
XE-117 2.7203-005 3.474-Q13 , 000 . 000 . 000
KE -138 2.0424002 1.451-00%5 1.055-07% 000 . 000
TOTAL 2. 1844005 4.507400% 5. 10734005 1. 3094005 1.273+4004
€1) Units for activities are in curies.
y Rev. 15, 12/82
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LOSS~OP-COOLANT ACCIDENT:

LGS PSAR

TABLE 15.6-18

D

”ﬂ A o

AL
iR VmY

LEACTOR ENCLOSURE
ACTIVITY AIRBCRNE IN SPCONDARY -CONTAIMSBNTC 1)

I--131
I--132
I--133
I--134
I=-13%
KR-83M
KR--8%
KR-8%M
KR--87
KR--88
KR--87
XE131M
XE133M
XE-133
XE135M
XE-13%
XE-137
XE-138
T AL

»

LT R

i S R 8 Rl I I S

4_HES

L 288-00
L PO05-C02
LO20-002
« 218-002
140002
. 4183-0M

LE637-001

. 483-001

L B&E-OON
LE0+000
A70-011

195-002
L0461 -001

LH8204000
,959-004
. 1484000
« 227-00°
L005-002
L BEE 4000

N

QAP ADIm B Wi

. s

N

LS

.« o B T7=-002
LOHS-003
CAET=-002
L0%1-004
. 45-002
578 002
LAB83-001
. 843-001
LBEE-OND
. 421001
L 000

LB50-002
04O
. 1.70+001
100w
. 3134000
L OO0

L120-010
O8O

€1) Units for activities are in curies.

BEALISTIC ANALYSIS

abubads Eob TP RS TIRE

-‘b‘

-~

&

1_DAY

104000
399 -005
. 4423 -0
34010
1 79-003
7145 004
185 001
L024-0M
AR A-GUS
- 321-002
L OO0

. 147001
A7 =001
LB 001
BNH4-008
. 50241000
OO0

1921- 030
327400

—

5_DaYS

597000
. 738015
205003
.4889-035
N4LE-Q0E
134-0154
L0414 000
LA23-006
« P02
031 -009
L 000

.113-001
60
.A544001
L OO0

L 5966-002
L 000

000

LHTEA00

30 _RRX3

-~ &by

-

LA65-003
000
P63-012
LOD0
. 100555
000
LPES 001
. 000
. 000
OO0
OO0

L0746-002
L9146-00%
0%1-001
L QOO

.138-023%

000

. 000

. 3244000

-~
-

¢ »?-5.



LOSS~OF-COOLANT ACCIGENT:

LGS FSAR

9

TABLE 15.6-36"

DRAFT |

ACTIVITY RELEASED TO THE ENVIRONMENT( 1)

=13
I==13D
}==1%%
I--134
| Gad B o
R-B83M
"\R"’g";l
KR-£5M
KR--87
KR--BF
KR- -89
XE131M
XE133M
XE-133
XE13%M
XE-135%
YXE~-13?
XE-138
TOTAL

2 MRS

1.4668 004,
1.837-0x)\,
§.809 004
1.9%% 006
3.367-004
1.595-002
1.402-00"
9.2728-002
6.237-000
1.2279 oM
6.5999-004
1.883 001
?.173-003
3.284-001
3.624-003%
2. 840-001
1.328-003
1.78% 002
?.19%-001

REALIST 1€ AMNAL VSIS
DECHSN—BASEE ANALYSIS

8_HRS

SRR R RS REE. B R R B

1o S0 - 008,
LIS OO0,
154 00%
s $E-00
.B192-004
LOQE D
. 279001
CARBE-0N
L 1835-001
 AE 700
144014
SO0
+ 302-001
L7000
L084-004
&4 1000
« TO45-01 2
L0 004
AP OO0

(1) Units for activities are in curies.

‘o A -

VI -

618
3 DAY

LAY 005
L 3 R L
152005
Qe OO
RVAE. B B 414 XN
R S 68
LO144000)
474 O
LOTMY-O0
99400
OO0

1.315-00

. 240-001

J.18E44001

«62~011
L JETH000
L GO0

J.101-011
1224001

&_DAYS

. 914005
2. 722005
1.727-014
1.8654 004
.33 OO
451794000
5.807-002
2,.647-0045
1. 223-002
L0000
2. 191-001
1.22394000
1.053+002
2.180-079
.88+ 000
L 000
1.480-0711
1.180+002

.
s

1.579-004
1.042-018
 TE2=-006
L OO0

LOH88-010
B8¢1-017
0374001
115 007
AE7-023
542 010
L 000

.BO4+000
2184000
LO534002
000

L 209-002
LOD0

L 000

2.59974002

b

WICAXD

1Y =1y

b

EAD-SY
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TABLE 15.6-20

— >3, :ﬂT
& § J &f
}

LOSS~-OF~-COOLANT ACCIDENT:

RADIOLOCICAL EFFECTS

DESIGN BASIS ANALYSIS

——

WHOLE-BODY INHALATION

DOSE (rem) DOSE (rem)

» -4

Exclusion Area Boundary 6. 7xi0°4 1.6 %10
(731 meters - 2-hr dose) Sttt 56210~
Low Population Zone 4.7 4,0 < 102
(2043 meters - 30-day dose) I+6& 8+t
REALISTIC ANALYSIS

WHOLE-BODY INHALATION

DOSE (rem) DOSE (rem)

Exclusion Area Boundary L2 x 1075 S
(731 meters - 2~-hr dose) 327 x—1Ho=e 35— 40=3
Low Population Zone 4.4 « w0 S 6.0 « o’
(2043 wmeters - 30-day dose) 300 x10=% 4.8+ = +o=1

Rev. 15, 12/82
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TABLE 15.6-22 =
LOSS-OF-COOLANT ACCIDENT:
CONTROL ROOM DOSES
DESIGN BASIS ANALYSIS
THYROID SKIN BETA WHOLE-BODY
(rem) (rem) GAMMA (rem)
OPERATOR DOSES 29—+~ Al T T l
4.3 »19-3 2.6 WY i

Rev. 18, 03/33
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TABLE 15.6-27 (Page 1 of 2)

LOSS OF COOLANT ACCIDENT: SEQUENCE OF :vtzn)'rs FOR
RADIOLOGICAL CONSEQUENCE ANALYSISU!

Time Events and Assumptions
0 DBA LOCA is initiated.

- Instantaneous RG 1.3 source term assumed.

- Instanteneous suppression pool DF assumed.

- No leakage to atmosphere assumed due to transport
time for activity to travel from core to outside
atmosphere. :

18 Sec. SGTS is initiated.

- Activity leaks from containment with leakage
pathway DF.

- Trarsport of activity from leak points (penetration
rooms) to exhaust and exfiltration points (outside
walls) diffusion and convective mixing result in an
assumed 50% mixing in the reactor enclosure.

- Elemental iodine plateout = 2.75/hr on reactor
building surfaces, OVF TO PF =50.

- Reactor englosure air exfiltrates unfiltered at

,ﬁso;a’trn (eNe& alr changeg”day).

-“"SGTS exhausts 350UAcEm through 95% RERS filter train
and 99% SGTS filter train.
INSERT, NEXT PALE —v (2800

3 min.T® RERS is initiated

EnND OF :::=!:::!!==!=!!!!:!!!!!!!!=!!!!E:::::::::::::::::==£i-

P LOEWT
m—k

. PRESOEE 1N PEACTOR. ENCLOSORE Rerbans AT =4 in. 1.8,
- 50% mixing in reactor enclosure guaranteed by RERS
operation and natural transport, diffusion and
mixing mechanisms.
- RERS filtration (95%) of reactor enclosure air.
- lodine plateout on reactor enclosure surfaces up to
DF = 50.

e T )

- SGTS exﬁausts cfm through 95% RERS and 99% SGTS.
\250

Rev. 15, 12/82
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A
“Sﬁdajb TABLE 15.6-27 (cont'd) (Page 2 of 2)

32" min. Reactor enclosure reaches -1/4 in. w.g.

P :
esaidend - Unfiltered exfiltration ceases.
- SGTS exhausts cfm through 95% RERS and 99% SGTS
filters.

P
S o

- |OPINE PLATEOST ©r REACTOR ENCLOSILE
SOREACES OP To DPF=5D,

itk 50% MIKING 1N REACTOR. ENcLoSVEE DUE
To NAORAL TRANRSTRT, 'D.r—-r:os,oco) Y
MEX (06 ME CAAASISMS |

NoTeS

(V) THE SERVERce of EVENTS REFLECT AR ACTonc
REACTOR. ELVCLDSORE DRALSOLLN TiMg Df
.06 mMivUTES ((SeEcTion ©.2.3.2.) c
\). F*D\AI:VEJZU

THE. LOLA PoSES Wert GerVATIVEL] BASER
D> A< SEQAVENCE OF BUENTS (GBOSISTELT WITKH

A ReacTot B GwosSos DRAWR WD TiMe oF

POPRL I TELY B MINOTES.

Rev. 15, 12/82
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QUESTION 480.22 (Section 5.2.3) Piat

FSAR Section 6.2.3.2.1, page 6.2-40, states "An analysis of the
post-LOCA pressure transient in the secondary containment will be
performed to determine the length of time following isolation
signal initiation of the SGTS that the pressure in the secondary
containment would exceed minus 0.25 in. wg." Provide the results
of this analysis of the pressure and temperature response of the
secondary containment to a loss-of-coclant accident (LOCA)
occurring inside the primary containment, and describe
specifically how each of the guidelines of SRP Section 6.2.3 Item
11.1 has been followed.

RESPONSE -~ ————
ReATOL B LCSoE )

Section 2.3.2.1 has been changed to provide the results of the
post-LOCA{secondary containment pressure transient analysis. The
LOCA radiological analyses in Chapter 15 have been changed to
account for the radiation reieased from the secondary containment
during the time that the pre~sure exceeds minus 0.25 in. wg.

In addition to the pressure transient analysis, a detailed review
has been performed to identify potential leakage paths from
either the primary containment or the secondary containment to
the common refueling area. This review resulted in the following
changes which ensure that no leakage paths exist:

a. A vent path from the reactor well to the reactor
enclosure was added

b. Normally closed valves on the reactor well skimmer drain
Jines were added.

Periodic tests are performed in accordance™with the plant
Technical Specifications to verify that theksecondary containment

inleakage is less than percent of its free volume per day at a
negative interior pressurenof 0.25 in. wg.

(:{Zf@4rﬁ‘&,¢h0Lnyscﬂ45

0. PRoNIGONS HWE Beed NApE To ASSVE TN
THELE. S NU Feoew P, THso6R THE
DR SYSTEM Betwerw The REFUEC PG

Av-e A Palp Tive RE NCTOVR. & 10 LCSVE
Sw Capagt CenTAIDMENT

480.22-1 Rev. 21, 06/83
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QUESTION 460.24 (Section 6.2.3)

The FSAR states in Section 6.2.3.2.1 that the reactor enclosure
is designed to limit the inleakage to 50% of the reactor
enclosure free volume per day at a negative interior pressure of
0.25 in. wg. while the SGTS is operating. Verify that this
stated inleakage limit applies also to the refueling area, or
provide a separate inleakage limit for the refueling area in
terms of a percentage of the refueling area free volume per day
;rc§0tence SRP Section 6.2.3 Item 11.3.b and BTP CSB 6-3 Position
.‘ .

RESPONSE

only
The inleakage limit of 50 parcent of the zone free volume per day
at a negativey interior pressure of 0.25 in.wg. while the SGTS 1is
operating ssee applies to the refueling area. 'Secuon 5:2.3.2.1

has been clarified to reflect this fact. L_~’——____"___~\\

i

R TN Ch I
n ,;1444&q,e Ax,;/;,/',agz,gyva.t oY e zome e \

/
/

velume - éy a/;//es A //@ /roz/‘éf eﬁc/asa/es S/

.
o

- —

480.24-1 Rev. 11, 10/82



