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March 9, 1983

U. S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, D. C. 20555

Attention: Mr. D. G. Eisenhut, Director
Division of Licensing

SUBJECT: IN THE MATTER OF 238 NUCLEAR ISLAND
GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT
(GESSAR I1) DOCKET NO. 50-447

CHAPTER 15 RADIOLOGTCAL DOSE CALCULATIONS WITH
POOL SCRUBBING CREDIT

Reference: Glenn G. Sherwood to D. G. Eisenhut, "Revision of
Chapter 15 Radiological Dose Calculations,"
January 25, 1983.

The purpose of this letter is to document agreements made with the Staff
regarding credit for suppression pool scrubbing in Chapter 15
radiological dose calculations.

On January 13, 1983, GE personnel met with Mr. L. G. Hulman and other
members of the Staff to discuss credit for pool scrubbing for GESSAR 11
Chapter 15 accident evaluations. In that meeting, the Staff indicated
that if GE provided the analysis of reduced radiological doses resulting
from pool scrubbi-a, the Staff would recognize the potential
decontamination capability attributed to the pool. [This would be
reflected in the GESSAR II SER in March, 1983. In addition the Staff
would provide a detailed review of the submittal and would prepare a
supplement to the SER which would include pool scrubbing credit. It was
indicated such a supplement could be issued by September 1983. In
accordance with this approach, GE submitted the required information on
the GEZSAR II docket (reference letter).

As discussed in this meeting the January 25 submittal culminates several
technical meetings with the Staff on the subject of suppression poo!
decontamination factors.
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If there are any questions on the information provided herein, or in the
referenced letter, please contact J. N. Fox of my staff at (408)
925-5039.

Very truly yours,

Glenn G. Sherwood, Manager
Nuclear Safety & Licensing Operation

GGS:pes/112R
Attachment
[ Miraglia, NRC
. Scaletti, NRC
Hulman, NRC
Thomas, NRC

Ketchell, GE (Washington Liaison Office)
. Gifford, GE (Bethesda Liaison Office)
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SYSTEMS DIVISION

GENERAL ELECTRIC COMPANY, 175 CURTNER AVE., SAN JOSE, CALIFORNIA 95125
MC 682, (408) 9¢5-5040

January 25, 1933

MFN-011-83

U. S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, D. C. 20555

Attention: Mr. D. G. Eisenhut, Director
Division of Licensing

Gentlemen:

SUBJECT: IN THE MATTER OF 238 NUCLEAR ISLAND

GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT
DOCKET NO. 50-447

REVISION OF CHAPTER 15 RADIOLOGICAL DOSE CALCULATIONS

Attached please find a revision of the Chapter 15 radiolcgical dose
calculations for the Inside Containment Loss of Coolant Accident. Also
included are the affected pages of Chapter 6.

These calulations have been revised to account for the capability of the
suppression pool to retain particulate fission products. As demonstrated

by General Electric's suppression ponl scrubbing test program, and documented
in Section 15D. 2, the suppression pool provides an extremely effective
fission product retention mechanism. General Electric personnel have been
working with your staff during 1982 to facilitate the review of these test
results and their application to GESSAR's Chapter 15 analysis.

This revision demonstrates the capability of the suppression pool to
significantly reduce offsite radiological doses for Design Basis Accident
conditions. Following your preliminary review we will schedule the submittal
of an amendment to implement this revision.

Very truly yours,

Y &
Glenn G~ erw S marager

Nuclear Safety and Licensing Operation

Attachments

- 4 J. Miraglia, w/o att.
Scaletti

Hulman

Thomas, w/c/ att.
Gifford, w/c att.

r-nr-évn
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6.4.2.4 Interaction With Other Zones and Pressure-Containing
Equipment (Continued)

outdoor air are mixed and drawn through filters, a cooling coil
and zone electric reheating coils.

There are two intakes, a normal intake located on the roof of the
Control Building, and an alternate intake on the opposite side

of the Nuclear Island at the end of the Auxiliary Building.
Radiation monitoring sensors located in each duct warn the operat-
ing personnel (by means of readouts and alarms in the main control
room) of the presence of airborne contamination. Also, the signal
automatically closes down the normal air intake dampers and starts
up the reduced flow (2000 cfm) air intake. This alternate ser-
vice air, which is classified as makeup air, is routed through

the HEPA and charcoal filtering system for cleanup befcre being
used for pressurization.

The control room must remain habitable during emergency condi-
tions. In order to make this possible, potential sources of
danger such as steam lines, pressure vessels, CO2 fire fighting
containers, etc. are located outside of the control room and
removed from the compartments containing Control Building life
support systems.

A tabulation of moving components in the Control Building HVAC
System, along with the respective failure mode and effectes, is

shown in Table 6.4-1.

All dampers except the mixing dampers in the air conditioning units
are of the two position (open or closed) type.

60 ‘-11
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6.4.2.5 Shielding Design
6.4.2.5.1 Design Basis

The Control Building shielding design is based upon adequately
protecting against the radiation resulting from em—imeident-eor
Tretdents—teading—to a%’:ﬁ%hc dose rates received under nor-
mal operating conditions of the reactor are not determining factors
in any of the walls sized in this specification. Under normal
operating conditions, a dose rate of less than 1 mRem/hr is
anticipated in the area surrcunding the Control Building. Assum=-
ing an average gamma energy of 1.25 MeV and 2-ft shielding walls,
this will yield a dose rate of less than 0.0l mRem/hr within the
Control Building, which is well within the acceptable limit.

Padicactivity released by an inadequate response to LOCA can
result in four different activity distributions, or sources, that
can affect Control Building personnel whole body doses.

(1) The fission products held in the containment "shine"
on the Control Building. (Those remaining in the
reactor vessel, however, contribute negligibly to this

- effect.)

(2) The fission products which are released from the SGTS
stack form a cloud in which the Control Building is
enveloped (Figure 6.4-5).

(3) Some of the fission products released from the contain-
ment will be taken into the Control Building via the
building ventilation system air intakes. The majority
of the iodine taken in will be absorbed on a charccal
bed, which will then become a concentrated source within
the building. Also, solid daughters of noble gases

6.4-12
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6.4.2.5.1 Design Basis (Continued)

collect on the filters. Personnel on the control room
level, as well as the equipment room and HVAC room
levels, will be shielded from this source.

(4) Fission products that pass thrdﬁqh and evolve from the
filters become a source of radiation exposure to control
building personnel. This source determines a portion of
the whole body dose, as well as the entirety of the
thyroid and beta skin doses. See Subsection 15.6.5 for
these dose analyses.

The DBA analysis is structured on the conservative NRC assumptions.

QUANT? CF
The-pefmegee-ei—}w” fission roductseqnﬁ-i-bp-m

A FRUM THE REACTOR VESSEL R THE ConTAINMENT
HveRteries released.G'on—hho—eo.otee—voooe%—ame—evet*eb*e—zef
*elease—from—the containment—are—given—belows |S PRESENTED (A

SoBSECTION i5.4.5

Ave rieble—for
Retroased—freom Reteaso—frowm
W R e
Hetegens e Eaead
e 2 a B R

The containment leak rate assumed for the design analyses is 1.0%

of the containment volume per day. Radioactive decay during

transport through the containment is taken into account. The
SECCNDARY C INMEN T

leaked radiocactivity goes into the, and

then to the SGTS, from which it is vented to the atmosphere.

Mixing is assumed to occur in half of the shield building annulus
1 i d to 2 99%

free volume. The SGTS Char(cgsslmfz%'«ct:jre' assuned to

efficient for filtering,n“oiodine', »nd none of the vented gas

is assumed to bypass the filter.

6.4~13



GESSAR II : 2247007 '
238 NUCLEAR ISLAND Rev. 0

6.4.2.5.2 Source Terms ;

wETWELL AND POTENTIALLY AVAILABLE
Containment ,sources "shining®™ on the Control Buildingpare listed FoR RELEASE
in Table 15.6. - Source terms for the cloud and filter are '?LIZ§~"E~T
consistent with the activity releases of Table 15.6;#—9. Con-
centration of each isotope is calculated as the nroduct of the

release rate (Ci/sec) times the appropriate relative concentra-

tion, or x/Q (sec/sguware mete x). Fhrese—raive s5—certved —from

“Time—Peried oA a—ame—a
—6--nre- Hro635-
—24—hre 68635 .
S—4—daye 46666 -)
~“—163—days ©+8665

For the cloud source term, no credit was taken for decay between
the release point and the cloud location. Buildup and decay of
radiohalogens and solids on the filter was appropriately accounted
for.

6.4.2.5.3 Results

Whee Bopy GAMMA DOSES CALCUATED By CONSERVATIVELY ASSeriAG
100Y% OccuPANCY FER A SIK-HONTH POST- LOCA PERioD ARE GivEn BEWOW

FOR THE ComnTAWHMENT, CLOUD AND FIeTER SHWE CoNTRBUTIONS,

.

)
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6.4.2.5.3 Results (Continued)

Dose Location (Dose in Rem)
Component trol Room Egquipment Room

Containment Shine 0.0054 0.0063
Cloud ' 0.19 0.20
Charcoal Filter 0.0012 - 0.078

0.20 0.28
VLT INE FRoM THE AIRBORNE A CTIVITY wiTHIN THE (onRC

Roort ARE EVALY, iy SECnow IS, 6, O ARE S TO BE WELL WITHIN ThE LiMITS
F 1O 60, 7 :TCECO ¥ Ew..o oo‘ Ag NG FRer ?NCLUS.OU CF TWEL smALL

INCREMENTAL DCAES Rt THE SoUlRES WS DERED IS STl WELL L) THW THE LIMiTy
Wmmaﬁcupancy of these areas for thebugsTio

oF THE post~LOCA period,,“%ccupancy will, howcver. have to be restricted
somewhat in the chiller rooms at El1 (+)28'-6" during the first
day post-LOCA, due to somewhat high dose rates (up to 0.5 Rem/hr
attributable to radioactive gases in the intake duct. However,
safety-related equipment redundancy obviates the need for full
( occupancy. After the first day, full occupancy in these areas
would result in less than 5 Rem.

wrow BoDY, THYRO, D, Awd SKin) DOSES R

Concrete shielding thickness effecting the above doses are seen

in plan and elevation in Figures 6.4-1 through 6.4-4. Penetrations
and resultant streaming through the adjacent walls of the Auxiliary
and Control Buildings are not considered to be significant for

the following reasons. The penetrations are all relatively small
(cable trays less than 24 :I.n, pipes less than 6 1n.)@F:nd not
radially aligned with th2 containment. Alsc, the overall con-
tribution cof the containment source component is quite small;

thus, an increase due to streaming would not be a significant
overall increase. Figure 6.4-6 shows a cross section of the
Division 1 and 2 HVAC air intake. This is the only significant
penetraticn of the Control Building external shielding. Examina-
tion of this figure shows no credible streaming for the external
cloud source. Finally, arrangement of the filter cubicle precludes

60‘-15
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6.4.2.5.3 Results (Continued)

door streaming. There are no floor penetratiuns of any consequence,
and wall penetrations are kept well away from the source region. -

6.4.3 System Operational Procedures

During normal operation, the control room group operates with
mixed recirculated and fresh air, which pressurizes the subject
spaces. Emergency conditions such as LOCA or high radiation
cause automatic change over to reduced outside air and charcoal
filtering of all outside air to effectively isolate operating
personnel from the environment and from airborne cor.tamination.
Protection from direct radiation is discussed in Subsec~-

tion 6.4.2.5; isolation can be complete, even to food and water
(Subsection 6.4.4).

Detection of radiocactivity is instrumented, and changeover to
reduced circulation and charcoal filtering is automatic. Redun-
dancy of instrumentation and air handling systems ensures against
system failure due to single component failure.

The above operational description is brief. For a more detailed
description of normal and emergency operation of the control
room habitability systems, see Subsections 9.4.1, 9.5.1, 9.5.3,
12.3.4, 6.5.1, 7.3.1.1.17, and Chapter 8.

6.4.4 Design Evaluations

6.4.4.1 Radiological Protection

Assumptions used in the generacion of post-LOCA radiation source
terms are described fully in Subsections 6+2+4+5-and 15.6.5.

‘o ‘-1‘
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15.6.5.3.3 Results

Results of this event are given in detail in Bection 6.3. The
temperature and pressure transients resulting as a conseguence of
this accident are insufficient to cause perforation of the fuel
cladding. Therefore, no fuel damage results from this accident.
Post-accident tracking instrumentation and control is assured.
Continued long-term core cooling is demonstrated. Radiological
input is minimized and within limits. Continued operator control
and surveillance is examined and guaranteed.

15.6.5.4 Barrier Performance

The design basis for the containment is to maintain its integrity
NOT ExCEED LEVEL C ACcePTANCE CRiTERA ,

and yenperrenec—Rormar-4Foseee—aliter the instantaneous rupture of
the largest single primary system piping within the structure,
while also accommodating the dynamic effects of the pipe break at
the same time an SSE is also occurring. Therefore, any postulated
LOCA does not result in exceeding the containment design limit
(see Sections 3.8.2.3, 3.6, and 6.2 for details and results of the

analyses).
15.6.5.5 Radiological Consequences

Two separate radiological analyses are provided for this
accident:

(1) The first is basec on conservative assumptions con-
sidered to be acceptable to the NRC for the purpose of
determining adequacy of the plant design to meet

15.6~14
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15.6.5.5 Radiological Consequences (Continued)

10CFR100 guidelines. This analysis is referred to as
the "design basis analysis".

(2) The second is based on assumptions considered to provide
.:roaliutic estimate of radiological consequences.

This analysis is referred to as the “realistic analysis”,
ALTHOWH MANY CONSERVATIVE ASSUMPTIONS STiee REMAIA.

A schematic of the transport pathway is shown in Pigure 15.6-2.

Additional parameters and information for specific design basis
accidents are provided in Subsection 19.3.15.1. ]

15.6.5.5.1 Design Basis Analysis

15.6.5.5.1.1 Pission Product Release from Fuel

INSERT—p —

B

t is assumed that 100% of the noble gases and 50% of the iodine
are released from an egquilibrium core operating at a power level
of 3651 MWt for 1000 days prior to the accident. While not
specifically stated in Regulatory Guide 1.3, the assumed release
©of 100% of the core noble gas activity and 50% of the iodine fAt)
activity implies fuel damage approaching melt conditions. Even
though this condition is inconsistent with operation of the ECCS
system (Section 6.3), it is assumed applicable for the evaluation
of this accident. Of this release, 100% of the noble gases and
S0% of the iodire become airborne. The remaining 50% of the
iodine is removed by plate-out and condensation; therefore, it is
not available for airborne release to the environment. The

\:::ijity ajirborne in the containment is presented in Table 15.6-8

15.6-15

15.1
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15.6.5.5.1.2 Fission Product Transport to the Environment ‘ﬁ\\\\

y;—~

(1)

(2)

The transport pathway consists of leakage from the containmentﬁ:;\\
the seccndary containment-like structures by several different
mechanisms and discharge to the envivonment through the Standby
Gas Treatment System (SGTS):

Containment leakage - The design basis leak rate of the r/és
Primary containment and its penetrations ‘excluding the

main steamlines) is 1.0%/day for the duration of the
accident. All of this leakage is to the secondary con-
tainment and from there to the environment via a 99%
SGTS. Credit is taken for mixing and holdup within the
secondary containment. The Shield Building exhaust
rate, leakage rate, and mixing ratio are given cn
Tables 15.6-9 and 15.6-10.

Leakage from engineered safety feature (ESF) components '_)
outside primary containment.

—"

(4)

Hydrogen purge - In the event of failure of the Hydrogen
Recombiner System, purging of the containment may be
necessary to control hydrogen concentration inside the
primary containment. The earliest this purge may be
utilized is one hour after the accidont:gato of 100 scfm

minimum. The purge would be processed by SGTS prior to -
relea to the environment. SINCE THE HYOROGEN CONTROL EQUIPHENT
IS E‘g"' EQUIPMENT, IT IS NOT ASSUMED TO FAIL IN EVALUATIANG THE
POTENTIAL RADIOLOGICAL EXPOSURES ASSOCIATED WiTH TwiS ACCIDENT,

Fission product release to the environment based on the above
assumptionSis given in Table 15.6-11.

15.6.5.5.1.3 Results

15.6-16
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The metheds, assumptions and conditions used to evaluate the potential
radiological exposure to onsite and offsite personnel are consistent with
the guidelines set forth in Regulatory Guide 1.3 except as noted below.

The guidance of Regulatory Guide 1.3 has been supplemented using information
_from: 1) NUREG-0772 to account for the expected chemical forms of the
fission products; and 2) Section 15 D.2 to account for the retention of
particulate fission products in the suppression pool. The specific

®odels, assumptions and computer code used to evaluate this event based

on the above criteria are presented in Reference 2. Specific values of
parameters used in this evaluation are presented in Tabre 15.6-7.



I NSERT B (p!S.6-15)

It s assumed that 100X of the noble gases and 5CX of the, fodine are
released to the drywell from an equilibrium core opentz\i- at a power

Tevel of 3651 MWt for 1000 days prior to the accident. These assumed
releases fmply that severely dagraded ECCS performance has resulted in
fuel damage approaching melt conditions. Even though this condition is
fnconsistent with cperation of the ECCS system (Section 6.3), 1t 1s
8ssumed applicable for this evaluation of containment system effectiveness.

Any fodine which is released from the reactor vessel would exist predominantly
in a particulate chemical form. This analysis assumes that chemical

forms of iodine released to the dgrywell are distributed in accordance

with NUREG-0772, with 99.97X being in the particulate form and 0.03%

being organic fodine. Of the particulate fodine released, 50X is assumed

to be removed by plateout and condensation and therefore is not available

for potential release to the environment.

15.6.5.5.1.2 Fission Pecpoer TRANSPERT To Twe ENviRovpENT

' The Mark III containment {s designed with the drywell and suppression
pool totally enclosed within the containment wetwell. In this configuration,
any fission products released to the drywell, or discharged through the
safety/relief valves, must pass through the suppression pool before they
can reach the containment wetwe!! airspace. Once in the primary containment
airspace, the transport pathway consists of Jimited leakage from the
primary containment to the secondary containment by several different
mechanisms and discharge to the environment through the Standby Gas
Treatment System (SGTS). Consistent with the SGTS design capability and
in accordance with R.G. 1.52 and the BWR/6 Standard Technical Specifications,
ft is assumed that the SGTS has an fodine removal efficiency of 99%.

theoo'!}ansport Pathways and amy associated retention mechanisms are
fdentified below:



»'NSERT% CONTINCE D

1) Suppression Pool =~ Al1 fission products discharged from drywe’l
or safety/relief valves enter the suppression pool 7 to, 3% feet
under the pool surface. As described in Section 15 D.2, Genera)
Electric hes performed tasts which demcnstrate that the suppression
pool will act 25 an extremely effective retention device for particulate
fissfon products discharged into the peol under these conditions.
Based upon the tasting and modeling documented in Section 15 0.2, a
suppression pool scrubbing decontamination factor (DF) equal to
10,000 was applied to reduce the activity of particulate fodine
reaching the primary containment airspace. A1l noble gases #nd
organic forms of fodine were assumed to pass through the pool )
without retention (f.e., DF = 1). The resulting activity airborne
in the containment wetwe!l airspace due to noble gases anc iocine is
presented in Table 15.6-8.

2) Primary Containment Leakage - The dasign basis leak rate of the
primary containment and its penetrations s 1.0X/day for the duraticn
of the accident. A1) of this leakage is to the secondary containment
and from there to the environment via the SGTS. Parameters applicable

rtamrclif FRe™
to,the primary and secondary containments are given on Tables 15.6-9
and 15. 6-10, end—the—activityairborne—in-the—primary—containment—ts

prevented—inFebie—3i5-6-6.

3) Engineered Safety Feature Leakage - Engineered safety feature (ESF)
components located outside the primary containment contribute
insignificant leakage to the secondary containment.




serr C (pl6.6-16)

The results of the design basis analysis are presented in Table 15.6-12.
The calculated expcsures at the Exclusion Area and Low Population Zone
are well within the guidelines of 10CFR100.

These calculated results are believed to be significantly greater than
the maximum potential dose due to the consérvative assumptionSused in the
design basis analysis. For example, the calculated exposures would be
significantly reduced if a mure realistic time dependent release of
fission products from the fuei were assumed. Further, other fission
product retention mechanisms are present,in addition to the suppression
pool,which would act to 1imit the release of fission products to the
environment. These additional retention mechanisms include agglomeration
and settling of particulate forms plus surface deposition and absorption
in the water vapor which would exist in the containment air space
following a LOCA. An additional retention mechanism exists as a result

of the containment sprays.

A sensitivity study has been performed to determine to what extent these
results would change 1f the fuel release source term mode)! recommended by
NUREG-0772 were used instead of the Regulatory Guide 1.3 source term. If
the NUREG-0772 model for a fully melted core were applied, the fuel
release would change from 100% noble gas and 50% iodine to that specified

in Table F.3-1 of Section 150.3. Since the noble gas release remains at
a maximum value of 100X and the suppression pool and SGTS would reduce
any increase in the particulate release by a factor of 10, the effect on
the offsite,dose would be negligible. Only the thyroid dose would be
calculated to change, with an increase from 0.05 rem to O.| em in the
Exclusion Area and 0.1- rem to O.2 rem in the low population zone.
Thus, the results would still remain well within the guidelines of
10CFR100.
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( 15.6.5.5.2 Realistic Analysis

The realistic analysis is based on a realistic but still conserva-

'NS tive asssssment of thig accident. !ha-p.eﬁﬁto-odoiov-ooouﬂp-
t) '4n-ln(oo.noo-3v-6pooi6io-voinco-o4-poccnotooo-ooed—in—tho—

ovo%uo0ion-o-o—p-.oonbod—in—ﬂtb%e—isvc-iv

15.6.5.5.2.1 Fission Product Release from Fuel

Since this accident does not result in any fuel damage, the only
activity released to the drywell is that activity contained in
the reactor coolant Plus any additional activity which may be
released as a coﬁsequence of reactor scram and vessel
depressurization.

While there are v‘ious activation and corrosion Products contained
( in the reactor cooclant, the products of primary importance are
‘ the iodine isotopes I-131 to I- =135. The ccolant concentration

for these isotopes is:

I-131  2:03-p—2sdveirem 0.02 4 Cifym
1-132 2+55-b—tveirtem .26 nC, ;gm

1=133  3—49—B—f5veidem O, |5 1 Ci /gm

1138 +35-22uivgn ) 4Q H C: /o m

17135 #w39—B—daucidem 0,244 (i Jqm

E » I : ". |t .FPF‘"I‘..'..I!. ‘OMWM 4
rodi il : - initiall 5 Mo
» i .
Endtiedl - : tiebieé : I
-e;vifonnono~
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15.6.5.5.2.1 Fission Product Release from Fuel (Continued)

As a consequence of reactor scram and depressurization, additional
iodine activity is released from those rods which experienced -
cladding perforation during normal operation. Measucements
performed (Rctcrcnci?l) 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. Based on the 95th per~
centilegp(i.e., only 5% of the time will the release be greater)
(robabilityy the I-131 release is calculated to be 2.14 Ci/bundle
and Xe-133 to be 11.55 Ci/bundle. Other iodine and noble gas
isotopes are determined in accordance with their cumulative fission
yields and are tabulatz! '‘n Table 15.6-13.

~NCE
whét;ano 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
Therefore, it is arbitrarily assumed that 100% of th

spiking.

S THE DRYWELL BEFCRE TWE BicwbPown ﬁms.mrns
spiking source term &O:A rei‘gledhm%m OvER
'Gf"fh"4*9eh*f9e-eee*eni—§o—4*eoh§tz;ee—oteen.

T=E lconwe FRACTIONS INVOLVED IN THIS RELEASE PRE CONSISTENT WiTH IHCSE SPECIFIED

in NUREG 0772 (ie.,99.97 % i~ PARNCUATE FoRM AND Q.03 AS CRGAN/C /0DINE),
It is also assumed that plate-out and condensation remove/ 50%

TICULATE
of the airbornc&ygéino activity. The—totel-ectiviey—airborne—in
the—conteinment—ts-—presented—in-Pable—35:6—314 .

15.6.5.5.2.2 Fission Product Tfanlport to the Environment
INSERT —p

15.6-18
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The chemical forms of fodine used fn this
realistic analysis are consistent with those specified fn NUREG-0772. As
in the case of the design basis analysis, appropriate credit is given for
suppression pool scrubbing. Specific values of the parameters used in
the evaluation are presented in Table 15.6-7. The specific models,
assumptions and the program used for computer evaluation are described in
Refetencs 2.



InSERT E (p 15.6-18)

The activity released in {his analysis 1s directed to the drywell and
from there fnto the tippression pool. Any fission producis not retained
fn the suppression poc) due to Scrubbing are assumed to be distributed i
the wetwell afrspace. This transport process is discussed in detafl in
Section 15.6.5.5.1. As in the case of the design basis analysis, credit
was taken for a decontamination factor ¢ 10,000 for particulate focine

due to the suppression pool. The activity airborne in the containment
wetwell afrspace s presented in Table 15.6-14.

Parameters applicable to the primary and secondary containmentSare given

in Table 15.6-10. The integrated isotopic activity release to the

onvirobrrerg. via the SG7S s presented in Table 15.6-15. The SGTS has a
W N

mfrocin'c removal efficiency ANt A 9.9 7 PART(CULATE 160,NE REMeuaL
EFFiCanCY,
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( | 15.6.5.5.2.3 Results

Rs sHown in TaBE 15.6-16,
A The calculated radioclogical exposures for this event are psesontied
rtebie—iSvé—it-and-eo—-ohown—are 2 small fraction of 10CFR100.

15.6.5.5.3 Control Room
INSERT —p
F: A dose analysis has been performed to deﬁonstrate that the ‘—\\\
ventilation system satisfies the NRC radiation guidelines. The
results of the analysis show that the ventilation system design
does satisfy their guideline. A schematic of the conttol.room
intake vents is shown in Figure 15.6-3.

The doses received during o 30-day period after a loss-of-coolanﬁ

accident are: 5

i DOIG UoSo NRC Limit )
( (Rem) (Rem)

Whole Eody 2.56 S

Thyroid 29.4 30

Beta 53.8 75

A factor of 1/4 was taken into account for a dual inlet with
manual override capabilities. The methods used to calculate
these doses are presented in Reference 5. A complete list of
assumptions and input data follows:

1) Source Terms

The source terms used in this analysis are consistent
with R.G. 1.3 (i.e., 25% halogens and 100% noble gases
airborne in the containment) and were presented in //

\\-_ Table 15.6-8.

15.6-1%
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15.€.5.5.3 Control Room (Continued) ;
ApPDiTionAL ASSunPnogS oN vsuramnon PARAMETERS AND METEOROLOGI CAL

M Vent lthOﬂ P'"m‘“t (SEE Ficure 15,63 Rk VenTicarion INTAKE

gcuENanc)
Inlet air flowy
filtered 0.944 m°/sec
unfiltered 0.0014 m3/sec
'N~¢friltor43??fcicncy 99%

Control Room Volume 1.102 E+4 md

Occupancy factors

0-2 hrs 1.0
2~-8 hrs 1.0
8-24 hrs 1.0
1-4 days 0.6
4-30 days 0.4

w Meteorology Data

X/Q Values soc/n3
0-2 hrs 8.0 E-3
2-8 hrs 3.2 3+v& E-3

8-24 hrs 2.8 vt E-3
24 hred days 2.2 ¥+ E-3
4-30 days 2.2 i+% E-3

15.6.6 Feedwater Line Break - Qutside Containment

In order to evaluate large liquid process line pipe breaks outside
containment, the failure of a feedwater line is assumed to evalu-
ate the response of the plant design to this postulated event.

The postulated break of the feedwater line, representing the
largest liquid line ocutside the containment, provides the envelope

15.6-20



InserT F (p. 15.6-19)

HAVE
The control room and fts associated ventilation system hae,been designed

with the objective of continuous occupancy following a LOCA. An analysis
has therefore been performed to demonstrate that the ventilation system
satisfies the NRC's control room habitability guidelines relative to
radiation exposure. The potentfa) doses to control room personnel during .
@ 30-day period after « LOCA are shown below. These are based on: 1)

the source terms, fodine fractions and scrubbing discussed in

Section 15.6.5.5.1 ; 2) a factor ef 0.25 to take credit for a dua) inlet
with manual override capabilities; and 3) the calculation methods presented
fn Reference 4.

Dose U.S. NRC Limit
(Rem) {Rem)
Whole Body ~ 2.9* 5
Thyroid 0.02 30
Beta 36 75

x A srhre iNCREMENT To TnE wHoE Boby DOSE RES LTS FRoM GAMMA

SOURCES EATERNAL 7O THE (QoNTRoL RooM. THIS EFFECT (S EVALUATED
N Secrion 6.4.2.5.
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Table 15.6-6

STEAMLINE BREAK ACCIDENT (REALISTIC ANALYS3)
RADIOLOGICAL EFFECTS

Whole Body Dose Inhalation Dose

(rem) . _ (rem)
Exclusion Area 1.1E-2 5.2E-1
Low Population Zone S.4E-3 2.6E~-1

15.6-35
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Table 15.6-7
LOSS~-OF~COOLANT ACCIDENT - PARAMETERS TABULATED
FOR POSTT LATED ACCIDENT ANALYSES
Design Realistic
Basis Basis
Assumptions Assumptions
I. Data and assumptions used to
estimate radiocactive source
from postulated accidents
A. Power level 3651 Mwt 3651 Mwt
B. Burnup NA NA
C. Fuel damage 100% 0
D. Release of activity by nuclide /co% nesclas 160% Nodwz GAs
% IC.DW‘- o A fcbmﬁ
"E. Iodine fractions
(1) Organic & 0,0003 70,0003
(2) Elemental 20 X O
(3) Particulate #0997 209997
F. Reactor coolant activity NA 15.6.5.5.2.1
before the accident
II. Data and assumptions used to
estimate activity released
A. Primary containment leak TABLE 15.6-10 TABLE 15.6-10
rate t4/dey) = 6
B. Secondary containment leak :
" rate t4/dey) TRBLE (5.6-10 TARE 15,6-10
A 1+ —rire—4-3
DZ. Valve movement times NA NA
£ &. Adsorption and filtration
efficiencies (%)
(1) Organic iodine *A-99 % 99
(2) Elemental iodine 39 NA FoD
(3) Particulate iodine ¥ 99 NA 999
(4) Particulate fission
products ¥ 99 »a 999
F E. Recirculation system
parameters
(1) Flow rate (CFM) 5000 5000
(2) Mixing eff:ciency 50 100
(3) Filter eff.ciency NA NA
G ¥. Containment sp-ay pararnaters
(flow rate, cdrop size, etc.) NA NA
H &. Containment Volumes NA NA
[ #. All other pertirent data
and assumptions None None
C, Suppression Pood
ScRUBBING Deconamwanon 1ACTOR
() CRGANIC loBwE Sl | e
R /o - Ry S 10 COO [0,000
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Table 15.6-7 (Continued)

I1I. Dispersion Rate

Iv.

A. Boundary and LPZ distance (m)

B. x/Q's for time intervals of

(1) 0-2 hr - SB/LPS

(2) 2-8 hr -~ LPZ
(3) 8~24 hr - LPZ
(4) 1-4 days - LPZ
(5) 4-30 days - LpZ

Dose Data

A.
B.
C.

D.

Method of dose calculation
Dose conversion assumptions
Peak activity concentrations
in containment WeTwece AIRSPACE
Doses

*Applicant to Supply

15.6-37

22A7007
Rev. 0
Design Realistic
Basis Basis
Assumption: Assumptions

2.0E-3/1.0E-3
1.0E-3
3. BE-‘
1.0E-4
3 - ‘E-s
7. SE-G

Reference 2
Reference 2
Table
15.€¢-8
Table
15.6-12

2002-3/1 . °£°3
1.0E-3
30 GE-‘
1. OE-‘
3.4E-5
7.5E-6

Reference 22
Reference 22
Table
15.6-14
Table
15.6~-1¢€



BE-9°ST

"

Isotope 1 min 30 min
1131 2.1E 07 2,1E 07
1132 3.5 07 3.0E 07
1133 3.3E 07 3.2E 07
1134 5.5E 07 3.7E 07
1135 4.6E 07 4.3E 07
Total I 1.9¢ 08 1.6E 08
Kr8lm 9.5E 06 B8.0E 06
Kr85a 2,3E 07 2.1E 07
Kres 5.9E 05 5.9E 05
Krg?® 4.7E 07 3.6E 07
Kr88 6.7E 07 5.9 07
Kr89 6.7E 07 1.2E 05
Xelilm 5.7E 05 5.7E 05
Xelidm 2,3E 07 2.3E 07
Xel3i3 1.3E 08 1.3E 08
XeliSm 3.6E 07 9.8E 06
Xelis 2.,4E 07 2,.3E 07
Xell? 1.5 08 7.8E 05
Xel3is 1.6E 08 3,9E 07
Total G 7.4 08 3.5 08

1 hr

2.1E
2.6E
3.1E
2,5E
4.)E
1.4E
6.6E
2,0E
5.9E
2.7e
5.2E
1.6E
S5.7E
2.3E
1.3E
2.5E
2,3E

3.4E
9.0E

3.0E

07
07
07
07
07

e

~—

Table 15.6-8
LOSS-OF-COOLANT ACCIDENT (DESIGN BASIS ANALYSI1S)

2 hr

2.1E
1.9E
3.0
1.1E
3.7E

1.2E

4.5E
1.7E
5.9E
1.6E
4.1E

07
07
07
07
07

07

3.03-0‘

5.7E
2,2E
1.3E
1.7e
2.1E

05
07
08
05
07

6 . 88-02

4.8E

2,5E

05

4 hr

2,1E
1.0
2,.8E
2,3E
3.0E

9.2E

2,1E
1.2E
S.9E
5.3E
2.5E

07
07
07
06
07

07

07

1.1E-15

S5.7e
2,2E
1.3E
7.2
1.8E

05
07
08
02
07

2.6E-11

1.4E

2.2E

03

o8

8 hr

2.1E
3.1E
2.5E
9.8E
2,.0E

6.8E

4.8E
6.6E
5.9E
5.9
9.2E
0.

5.6E
2.1E
1.3E

07
06
07
04
07

07

05
06
05
05
06

0s
07
08

1.4E-02

1.3E
0.

07

1.8E

12 hr

2.0e
9.2E
2.2E
4.1E
1.3E

5.6E

1.1E
3.6E
5.8E
6.6E
3.4E
0.

5.5E
2.0E
1.2E

07
05
07
03
07

07

05
06
05
04
06

05
07
o8

2,6E-07

9.8E
0.

06

8 . 98-08

1.6E

08

RS

ACTIVITY AIRBORNE IN PRIMARY CONTAINMENT (Ci)

1 day 4 day
1.9€ 07 1.5 07
2.4E 04 7.3E-06
1.4E 07 1.3E 06
3.0E-01 0.
3.6E 06 1.BE 03
3.7E 07 1.6k 07
1.2E 03 2.2E-09
5.5E 05 7.6E 00
5.8E 05 5.6E 05
9.2E 01 6.5E-16
1.7E 05 2.9E-03
0. 0.

S.4E 05 4.4E 05
1.7E 07 6.4E 06
1.2E 08 7.6E 07
0. 0.

3.9E 06 1.6E 04
0. 0.

0. 0.

1.4E 08

8.3E 07

4.3E 05
0.
0.
0.
7.5E 04
1.5E 03
1.9E 06

2.4E

I1I ¥V¥sSsad

ONVISI ¥VITIONN BEZ

*ASY
LooLvzz

0
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Table 15.6-5
SHIELD BUILDING EXHAUST RATE

Yime Average Exhaust Flow Rate to BGTS
_(hr) - (SCFM)

0 -2 480

2~-10 90

>10 66

Table 15.6-10
LEAKAGE RATES AND MIXING RATIO

Numerical Value

Par ter Design Basis Realistic

A. Primary to Secondary Containment

(8/day)
0 - 2 hr 0.832 60832
2 - 10 hr 0.903 ++90.9C3
>10 hr 0.908 +=6C.90%

B. Primary Containment Leakage to
8GTS (%/day)

0 - 2 hr 0.168 o O.16%
2 - 10 hr 0.097 ¥ 0,097
>10 hr 0.092 *A0.092

C. Secondary Containment Leakage
to SGTS (%/day)

0 -2 hr 319.3 123 1595

2 - 10 hr 59.9 33 29.

>10 hr 43.6 323-220
D. Mixing Efficiency (%)

Primary Containment 100 100

Shield Building Annulus 50 100

15.6-39
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e et Table 15.6-11 . G; P
! LOSS-OF-COOLANT ACCIDENT (DESIGN BASIS ANALYSIS) ™ T '.;\ o
ACTIVITY RELEASE TO ENVIRONMENT (Ci) o T.
=32
Isotope 1 min 30 min 1 hr z_hr 4 hr 8 hr 12 hr 1 day 4 day 30 day
1131 2.56-01 8.7E 00 2.0E 01 4.8E O1 7.5E 01 1.5E 02 2.4E 02 5.7E 02 3.9 03 1.8 04
1132 4.12-01 1.3E 01 2.8E 01 S5.7E.01 7.5E O1 9.6E O 1.0 02 1.1E 02 1.1E 02 1.1E 02
1133 3.88-01 1.3E 01 2.9E 01 7.0E O1 1.l1E 02 2.0E 02 3.0E 02 6.0E 02 1.6E 03 1.7E 03
1124 6.4E-01 1.8k 01 3.4E 01 5.7E Ol 6.4% Ol 6.6E Ol 6.6E O1 6.6E Ol 6.6E Ol 6.6E Ol
1135 S.48-0. 1.8E O1 4.0E O1 9.1E 01 1.3E 02 2.2E 02 2.9E 02 4.1E 02 4.8E 02 4.8E 02 -
. )
Total I  2.2E 00 7.1E 01 1.5E 02 3.2E 02 4.6E 02 7.4E 02 1.0E 03 1.8E 03 6.2E 03 2.0E 04 .
- Kr8im 1.1 01 3.5E 02 7.3E 02 1.4E 03 1.9E 03 2.2E 03 2.3E O3 2.4E 03 2.4E 03 2.4E 03 féﬁ
2:. Kr85m 2.78 01 8.9E 02 1.9E 03 4.3E 03 6.2E 03 9.4E 03 1.2E O4 1.4E 04 1.5E 04 1.5 04 E
~ X85 6.9E-01 2.4E 01 S5.4E O1 1.3E 02 2.1E 02 4.2E 02 6.7E 02 1.7E 03 1.3E 04 1.4E 05 -
xr@? 5.5 01 1.7E 03 3.3E 03 6.0E 03 7.2E 03 7.9 03 8.0E 03 B8.1E 03 8.1E 03 8.1E 03 4
xr8a 7.88 01 2.5E 03 S5.4E 03 1.1E 04 1.6E O4 2.1E O4 2.4E 04 2.5E O4 2.5E 04 2.5E 04 g
xr89 8.8E 01 4.7E 02 4.7E 02 4.7E 02 4.7E 02 4.7E 02 4.7E 02 4.7E 02 4.7E 02 4.7E 02

Xelllm 6.78-01 2,32 01 S.3E 01 1,38 02 2.0E 02 4.0E 02 6.5E 02 1.6E 03 1.1E 04 6.4E 04

Xeli’m 2.72 01 9.3E 02 2.1E 03 5.1E 03 7.9E 03 1.6E O4 2.4E 04 5.5E 04 2.6E 05 4.5E 05

Xellld 1.6 02 5.4 03 1.2E 04 3.0E 04 4.7E O4 9.3E 04 1.5E 05 3.5E 05 2.2E 06 7.3E 06

XellSa 4.4E 01 8.2E 02 1.1E 03 1.2E 03 1,22 03 1.2E 03 1.2E 03 1.2E O3 1.2E 03 1.2E 03

Xeils 2.8E 01 9.7 02 2.iE 03 5.0E 03 7.5E 03 1.3E 04 1.8E 04 2.8E 04 4.0E 04 4.0z 04

Xell? 1.98 02 1.28 03 1,28 05 1.,2E 03 1.2E 03 1.2 03 1.2E 03 1,.2E 03 1.2E 03 1.2E 03

Xells 1.98 02 3.5E 03 4.5E 03 4.8E 03 4.9E 03 4.9E 03 4.9E 03 4.9E 03 4.9E 03 4.9 03 z’

Total NG 9.0E 02 1.9E 04 3.5 04 7.1E 04 1,0E 05 1.7E 05 2.4E 05 4.9E 05 2.6E 05 B.1E 06 :
- __———-—/

II ¥vssad

LooLvze
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Table 15.6-12

LOSS~OF~COOLANT ACCIDENT (DESIGN BASE ANALYSIS)
RADIOLOGICAL EFFECTS

Exclusion Area

Low Population Zone

Whole Body Dose

(rem)

19.71

14.1

Table 15.6-13

Inhalation Dose

(rem)

ISOTOPIC SPIKING ACTIVITY

Isotope Name

I131
I132
I133
I134
I135

Kr83m
Kr85m
Kr85
Kr87

8
K39
Xel3lm
Xel33m
Xel33
Xel35m
Xells
Xell?
Xells

The 95th Cumulative Probability Epiking

46+30.05

*+50.)l

Activity (Ci/bundle)

2.14
3.21
5.03
5.44
4.79

9.04-1"*
2.23+40
4.90-1
4.33+40
6.12+0
7.96+40
6.60-2
3.26-1
1.16+1
1.80+40
1.10+1
1.05+1
1.06+1
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Table 15.6-14 \ ~E 5
LOSS-OF-COOLANT ACCIDENT (REALISTIC ANALYSIS) ' -s\gﬁ
ACTIVITY AIRBORNE IN THE CONTAINMENT (Ci) :f_ > R
3
.
Isotope 1 min 1 hr 2 hr 8 hr 1 day 3 day 26 day ;0
§.59E 01  9.55E 01  9.52E 01 8.33E 01 7.84E 01  S5.96E 01  S.64E 00
1.41E 02 1.052 02 7.732 01  1.252 01  9.69E-02  2.99e-11 0.
4.08E 02 2.01E 02  1.94E 02 1.59E 02 9.20E 01  8.26E 00  6.91C-09
Il 2.39¢ 02 1.10E 02 4.97€ 01 4.29e-01 1.34E-06 0. 0.
1138 2.03e 02 1.803E 02 1.65E 02 8.75€ 01 1.62E 01 8.16E-03 0.
™otal §.778 02 6.84E 02  5.71E 02  3.43E02 1.08E 02 6.79E 01  S.64E 00
Krédm 6.72E 02 4.65 02  3.208 02 3.37E 01  9.38E-02  1.53-13 o,
KrésSa 1.67€ 03 1.43E 03 1.23E 03 4.83E 02 4.03E 01 5.55E-04 0.
Kres 3.67E 02 3.66E 02  3.66E 02  3.65E 02  3.63E 02  3.52E 02 . 2.73E 02
Kre? 3.21E 03  1.87E 03  1.08E 03  4.058 01  §.356-03 oO. 0.
Kcos ¢.56£ 03 3.57£ 03 2.792 03 €.29202 1.1z 01  2.028-07 o.
Krey €.78E 03  1.13E-02  2.14E-0 0. 0. 0. 0.
Xelllm 4.94E 01 4.92E 01  4.21E 01  4.83E 01  4.6lE Ol  3.77B 01  6.53E 00
lelllm 3.442 02 2.41E 02  2.378 02 2.19E02 1.77202  6.75E 01  1.63E-02
Xel3) §.64E 03  8.59E 03  9.54E 03  0.24E 03  7.50E 03  4.91E 03  1.26E 02
Xellsm 1.20E 03  9.07E 01  S.852 00  4.83E-07 O. 0. 0.
Xelds 0198 03 7.60E 03  7.042 03  4.46E0) 1.3280) S.512 00 o.
Xel)? 6.54E 03 1.54E-01  3.03E-06 0. 0. 0. 0.
Xells 7.50E 03  4.252 02 2.27E 01  5.23E-07 oO. 0. 0.
Tots: 4.78E 04 2,472 04  2.17E 04  1.45E 04 9.46E 03  S.37E 03  4.06E 02
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h v-9°51

ISOTNPE

I-131
1-132
1-133
I-134
I-135

ToTAL 1

KR-B3IN
KR-A5N
KR-85
Ke-87
KR-88
KR-R9
XE131M
XE133M
XE-133
YEL135M
XE-135
XE=137
XF-138

TOTAL NG 4,7BE

1-MIN

S5.63FE-01
R.40F-01
1.33€E 00
1.45F 090
1.28E 00

S.48E 00

6,72 02
1.47E 03
3.67E 02
3.21F 03
4,56E 03
4.78F 03
4.%94E 01
2.44E 02
B8.64F 03
1,28F 03
8.1%9F 03
6.54E 03
7,58 03

04

10-MIN

5063!'01
R.22F-01
1.32€E 00
1.,29F 00
1.26F 00

5.25F 00

6.35E
1.43F
3.67E
2.94F
4,40E 03
6.4RE 02
4.94€ 01
2,43F 0?
R.63E 03
B,ADF 0?2
R.10E 03
1.28E 03
4,89 03

02
03
02
03

J.A7E 04

1=-MNUR

S.61F-01
6.39F-01
1.29€ 00
6.65E-01
1.15F 00

4.30F 00

4,.63E 02
1.43€ 03
3.67E 02
1.8RF 03
J.59E 03
1.19€E-02
4,93F 0!
2.41E 0?2
B.59F 03
?.39F 91
7.59€ 03
1.51€-01
4,23F 0°

2.47F 04

Table 15.6-14

LOSS-OP-COOLANT ACCIDENT (REALISTIC ANALYSIS)
ACTIVITY AIRBORNE IN THE CONTAINMENT ,(Ci)

2-HNUR

S5.59€-01 .

4,73F-01
1.24F 00
J.01E-01
1.03F 00

J.61E 00

3.17E 02
1.22F 03
3.67E 02
1,09F 03
2.81E 03
2,40E-08
4.91E 01
2.37E 02
8.54E 03
6.58E 00
7.03€ 03
2.91E-06
2,24 01

2.17E 04

4-HOUR

S.55E-01
2.59F-01
1.14E 00
6 . ?0‘-02
R.IRE-01

«78F 00

1.4RE 02
8.98F 02
3.64E 02
J.A4F 02
1.72¢ 03
1.00E-20
4.88E 01
2.31E 02
R, 44E 03
3.23E-02
6.03F 03
1.08F-15
4.,33F-02

1.R3E 04

A-HOUR

S.46E-01
7:.73E-02
1.02¢ o0
2.42F-03
S.50E-01

2,19 00

3.246E 01
4,.R3E 0°
3.66F 02
4.13E 01
4.48BE 0?7
1,00F-20
4.83E 01
2,19F 02
8,24E 03
7.“‘E'°7
4.44E 03
1.00€E-20
5.03F-N7

1.45E 04

WETWELL

12-HR

5.37E-01
20315'0?
B.R7E-01
1.11E-04
3.615-01

1.81E 99

7.45F 00
2.,60F 02
3.65F 02
4.45E 00
2.44F 02
1.00E-20
4.77F 01
2.,07F G2
8.05F 01
1.98E-11
3.27F €3
1,00F-20
Q.Oﬂr-l?

1.24F 04

1-Day

5.12F-01
4.,19F-04
S.92E-01
8!33[‘0,
1.07F-01

1.21E 00

7.SSE-02
4,03E 01
3.63F 02
éoﬁ’E’OJ
1.30F 01
1.708-20
4,.41F 0)
1.76€ 02
7.29F 03
1.,00E-20
1,30 02
1.00E-20
1.,70€E-20

?.23F 03

4-pey

3.,83E-01
2.27€e-13

S5.21€-02
1.,07F-20

S.21E-05 "

§.34E-01

l.OSt-l!
S5.68E-04
3.52€ 02
1.,00E-20
2.93F-07
1.00E-20
1.76F 01
6.,860F 01
4,89F 03
1.00€-20
5.1RE 00
1.00F-20
1.,00E-20

5.35F 03

30-DAY

3.14E-02
1.00E-20
307‘!'1‘
1.00E-20
1.,00E-20

30!‘!'02

1.00!-?0
1,00E-20
2.7CE 02
1.,00€-20
1.00[-20
1.00€-20
6.3RE 00
1.355-02
1.21E 02
I.OQE-IO
1,00E-20
1.,00E-20
1.00E-20

3.98F 02
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Table 15.6-15

LOSS-OF~COOLANT ACCIDENT (REALISTIC ANALYSIS)
ACTIVITY RELEASED TO THE ENVIRONMENT (Ci)

/

Y.

e 4

,_;7//I-f,'fil

Isotope 1 min 1 h- 2 hrs 8 hrs 1 day 4 days 30 _duys
1131 2.54E-10 B8.9BE-07 3.52E-06 5.04E-05 3.44E-04 2,24E-03  8.20E-03
1132 4.19E-10 1.22E-06 3.95E-06 2.07E-05 2.80E-05 2.81E-0%5 2.81B-05
1133 6.14E-10 2.13E-06 8.19E-06 1.04E-04 5.39E-04 1.46E-03 1.56E-03
1134 7.12E-10 1,.53E-06 3.76E-06 7.66E-06 7.74E-06  7.74E-06  7.74E-06
1135 6.01E-10 1.99E-06 7.30E-06 7.15E-05 2.2F-04 2.63E-04 2.63B-04
Total 2.60E-09 7.76E-06 2.67E-05 2.55E-04 1.13E-03 4.00E-03 1.01E-02
Kr83m 1.99E-06 5.54E-03 1.72E-02 7.48E-02 9.C3E-02 9.04E-02 9.04E-02
Kr85m 4.94E-06 1.58E-02 5.62E-02 4.64E-01 1.03k 00 1.11E 00 1.11E 00
Kr85s 1.08E-07 3.84E-03 1.51E-02 2.19E-01 1.55E 00 1.15E 01 9.29E 01
Kr8? 9.53E-06 2.38E-02 6.68E-02 1.99-01 2.11E-01 2.11E-01 2.11E-01
Kr8s8 1.35E-05 4.07E-02 1.37E-01 8.40E-01 1.30E 00 1.32E 00 1.32E 00
Kr89 1.52E-05 7.26E-04 7.28E-04 7.28E-04 7.28E-04 7.28E-04 7.28E-04
Xel3lm 1.46E-07 5.16E-04 2.03E-03 2.91E-02 2.01E-01 1.36E 00 6.01E 00
Xel33m 7.22E-07 2.53E-03 9.88E-03 1.36E-01 8.48E-01 3.95E 00 6.07E 00
Xell] 2.56E-05 9.02E-02 3.53E-01 5.01E 00 3.36E 01 2.03E 02 5.44E 02
Xel3lS5m 3.86E-06 2,89E-03 3.70E-03 3.81E-03  3.81E-03  3,.81E-03 3.81E-03
Xel3ls 2.42E-05 B8.17E-02 3.06E-01 3.33E 00 1.21E 01 1.81E 01 1.81E 01
Yell? 2.06E~-05 1.42E-023 1.42E-03 1.42E-03 1.42E-03 1.42E-03 1.42E-03
Xel3s 2.28E~-05 1.54E-02 1.90E-02 1.943-02 1.94E-02 1.94E-02 1.94E-02
Total 1.44E-04 2.85E-C1 9.88E-01 1.03E 01 5.10E 01 2.40E 02 6.70E 02
\\\\\h“\\
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GESSAR II 22A7007
238 NUCLEAR ISLAND Rev. 0O

Table 15.6~-16

LOSS~-OF~-COOLANT ACCIDENT (REALISTIC ANALYSIS)
RADIOLOGICAL EFFECTS

Whole Body Dose Inhalation Dose

(rem) (rem)
1.2€E-3 | 4E-6
Exclusion Area 2 E—4
L
Q7E-4 29E-6
Low Population Zone R P—t & oo

*

Table 15.6-17

SEQUENCE OF EVENTS FOR FEEDWATER LINE BREAK
OUTSIDE CONTAINMENT

Time Event

0 sec One feedwater line bre#kl.

0+ sec Feedwater line check valves isolate the reactor from
the break.

<30 sec At low-low water reactor level RCIC would initiate,

HPCS would initiate, MSLIV closure would initiate,
reactor scram would initiate and recirculation pumps
would trip.

"2 min The safety/relief valves would open and close and main=-
tain the reactor vessel pressure at approximately
1100 psig.
1-2 hr Normal reactor cooldown procedure established.

*Applicant to Supply

15. ‘-“



TuAR I3 2247007
238 NUCLEAR ISLAND Rev. 0
SECONDARY
CONTAINMENT \
SHIELD BUILDING
4850 CFM MAX
4000 CFM MIN
: 8000 CFM
———  FROM SHIELD
’ BUILDING
PRIMARY CONTAINMENT
( DRYWELL :uufu'mu“v
NG
880 CFM | 1000 CFM
MAX FROM FUEL
1550 CFM | BUILDING
MiN
3880 CFM MAX
’ 200 CFM MIN
FROM AB
A " F8 " 200 crm MmN
ai FROM ECCS
| | AREA

Fiss.on 14 - YS:
Figure 15.6-2. po.t—LxAAheﬁm:,&erfumuS STEMS
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