


APPENDIX 1B SCVERE ACCIDENT MITIGATION DESIGN
ALTERNATIVES

1B.1.0 INTRODUCTIO!

18.2.0 SUMMARY
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

An evaluaton of each of these aliematives was
performed using @ bounding methoadology such that the
potential benefit of each allernative s conservatively
maximized. As part of this process, is was assomed that
cach SAMDA performs beyond expectations ap!
completely eliminates the severe accident sequenc 2s that
the design allermnative addresses. In addition, the capial
cost estimates for cach altemative were intentionally
blased on the low side 0 muximize the nsk redaction
benelit. This approach maxunizes the potential benefits
associated with each alternative.

The results show that despite the sigmficant
conservatism employed in the evalcation, none of the
SAMDAS evaluated provide risk reductions which are
cost beneficial.  The results also show that even a
conceptual “ideal SAMDA”, one which reduces the otal
plant mdwlogical nsk o zero, would not be comt
effective. This 15 due primarily o the already low risk
profile of e APHO design, which 1s approxumately two
orders of magnitude below existing plants.

1B.3.0 SELECTION OF SAMDAS

Candidite design alternatives were selected based
upon design ¢l ternatives evaluated for other plant designs
(References 2, 3, and 4) as well as suggestions from
AP0 design persennel,  Additional candidate design
alternatives were selected based upon an assessment of
the AP0 probabilistic nsk  assessment  results.
Fourteen design altermatives were finally selected foi
turther evaluation.  These fourteen SAMDAS are:

1. Chemical volume and control system (CVCS)
uperaded to mitigate small LOC As

2. Filered contamment vent

3 Normal restdual heat removal system (RHR) located
mside contimnment

4. Sell-actuating contaimnent isolation valves

S, Passtve contiinment spray

6. Active high pressure safety mjecton system

7. Steam generator shell side passive heat removal
system

K. Steam nencrator safety valve flow directed to in-
contamment refueling water storage tank (IRWST)

9. lncrease steam genermtor secondary side pressure
capacity

16, Secondary contanment filtered venulanon
1. IRWST discharge valve diversification
12. Ex-vessel core catcher

13. High pressure containment design

14. Diverse actuation  system  (DAS)  improved
rehiability,

A description of each design alt-rnative evaluated
for AP6OG s presented in Section 7.0,

Several destgn alternatives addressed 1 previous
SAMDA evaluations for other plants were excluded
from further evaluation because the ahernatives are
already meorporaied into the AP6OO design,  These
design features include:

¢ Hydrogen igniton system

*  Reactor cavity looding system

¢ Reactor coolant pump seal cooling

e Reactor coolant system depressurization
e Reactor vessel extenior cooling.

1B8.4.0 METHODOLOGY

The severe accident mitigation design alternatives
analysis employs a bounding methodology such that the
benefit is conservatively maximized and the eapital cost
is conservatively minimized for each SAMDA., The risk
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT
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reduction, capital cost  estindes, and  cost  benefit
analyse methods are discussed in this section.

1B.4.1 Risk Reduction

Risk for the purpose of this evaloation 15 the
probability of core damage for each accident mitator,
multiphied by the consequences of the  accident,
expressed i terms of map-rem per year, The total risk
15 the sum of the risks from all the accidents

The reducton of nsk for cach SAMDA s the
difference m nsk between the APSIO design and an
APOOO design with the design alternative incorporated.
It 15 assumed that eachk SAMDA works perfectly and
completely ehminates the acoident sequences that the
design  aliernative  addresses, This  approach
conservatively maxinizes the benetits associated with
eich design altermative, and 18 not intended to imply that
such a perfect design is possible. The SAMDA benefits
are the reduction of nisk w terms of whole body man-
rem per year received by the toud population within a
SO-mide radhis of the APOOO plant site.

Each design aliernative is evaluated based on how
it affects cach of the release categones i the AP6GIX)
probabthste nsk assessment,

1B.4.2 Capital Cost Estimates

The comtal cost estimates for each SAMDA are
tnientionally biased on the low side o maxmmze the nisk
reduction henefit.  All reasonably anticipated one-time
capital costs are accounted for in the estimates.  Actual
plint costs e expected to be higher since the cost
estimates do not include the cost of lestng and
mamntenance or the copmneermg cost o design the
alternatve to it igo the APS0. The cost estmates are
based on 1992 ULS, dollars,

1B8.4.3 Cost Benefit Analysis
In order (0 compare (ke nsk reduction, which i

teported in man-rem per year, to the caputal costs, which
are veported 0 dollars, a common set of uris must be

estublished.  For this evaluation, the nisk redoction is
converted to a capital benefit which can then be directly
compared with the capitad costs.

The benefit of each design altemative s the
reduction of risk m terms of whole body man-rem per
yeur received by the otal population within a SO0-mile
radius of the AP6DO plant site. Consistent with previous
SAMDA eviduations and 'RC regulatory  analysis
guidelines, a valuc of 81,00 per offsie man-rem
averted 1s used to convert man-rem per year 1o dollars
per year, This value ts intended to be the surrogate for
all oftsite consequences incloding property damage and
15 referred o as the annual levelized benefit,

The risk reduction reported as dollars per year 1s
then converted to a maximurn capital benefit which can
then be compared to the capital costs,  The maximum
capital benefit is equal o the annual levehzed benefit
tdollars per vear) divided by the annual levelized fixed
charge rate,

The annual levelized fixed charge rate is determaned
from & number of financial factors.  These factors are
given in Tuble iB.4-1 and are taken from the EPRI
Techmeal Assessment Gunde (Pelerence 6).  The
equations used to detenmine the annoal levelized fixed
charge rate are from the Nuclear Energy Cost Data Base
(Reterence 7). For a nuclear plant economic life ol 60
years and a tax hfe of 1S years, the annual leveli
fixed charge rate 1s 154 percent in current US. dollars
(with inflanon),

1B.5.0 PRA RELEASE CATEGORIES

To assess each design altemative's reduction of nisk,
the potential for each alternative to reduce the frequency
of oceurrence or the consequence of each release
category 18 assessed. The steps involved tn creating the
APOUG release categories are briefly discussed in this
SeCHon,

The AP6OO Level | plant event trees dentily the
sequences that lead o core damage.  Sequences that
have sunilar chasacteristics are grouped together mto
accident subclasses for the containment system analysis.
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

The charactenstics considered i the binning of the plant
event sequences into the acadent classes are as follows:

¢ The matiating event type - such as loss of coolant
accident or anticipated  transieot without  scraam,

leadhing 10 core damage

»  The primary system pressure at the tine of core
damage (high or low)

e Tunimg of core damage (early or late)

e Contatment ntegrity at the tme of core gunage
Gintact or impaired)

«  Avmlabihity of safety systems after core damage

¢ [hsposition of water in the contaunment at the tme
ol core damage

¢ Contmnment pressure and temperature at the time of
core damage,

Containment event trees for each of the significamt
aceident subclasses are developed and discussed n the
APOOO probabilistic nisk assessment (Reference 1), The
contammment  event tee analysis considers both  the
contiwnment and associated  auxthary systems.  In
parmicular, the tollowmng items are considered:
¢ Contanment solation system
¢ Passive contmnmens conling system
¢ In-conunnment refuching water storage tank mjection
¢ Ex-vessel debris cooling

The functions accomplished by these systems dre:

o Mamenance of contamment integrity and/or the
reducton of confainment pressure

e Prevention of vessel failure and/or core melt arrest
e Cooling of ex-vessel debris.

The endpoints of the contsinment event trees paths
are grouped mo appropriate source termi categories
based on similar fission product releases.  Different
endpoints [or the APGOO plant are defined, depending on
the type of contamnment fwlure (bypass, 1solaton failure,
or late overpressure due (o core-conerete interaction), If
the contanment does not fail, the availability of the
passive contwnment cooling system water has 4 strong
influence on the contamment pressure, and therefore s
used 1o determine the release category, The source term
tor a representative sequence in each important accident
class 15 calculated with the Modular Accident Analysis
Program Version 4.0 (MAAP 4.0) cule,

The release categonies for the AP6O0 are defined as
follows:

*  OK -- release assoctated with the leakage from a
containment with passive containment coofmg water
avatlable,

»  OKP - release associated with ihe leakage from a
contamment with passive Contuniment coong water
not availabie,

e CC - release associated with the leakage from &
contnment that is pressurized with noncondensible
sases generuted by core-concrete imteraction,

o O] - release assocuted with the leakage from a
containment that s bypassed or bas not been
solated (impadred).

The following sections present a brief description of
the accident sequences from the probabihistic risk
assessment  which  represent  pach  APONO  mlease
category,

18-4
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

18.5.1 Release Category OK

The representative sequence for the OK release
category as an ambating event which 15 a 4-inch
diameter loss of coolant accident with « Fadure of the -
contatnment refuchng water stornge tank check valves
and normal RHR injection.  Core damage beging 2.0
hours o the acoident.  The sn-contamment refucling
water storage tank 18 not driined e the contaimment
cavity 1o provide external coolmg 1o the reactor vessel,
so the core debns 15 not mamntatned i the vessel. The
vessel fails at 118 hours, and the molten core drains intw
the contamment at low pressare, The debns is quenched
and cooled i the reactor cavity, so there 18 no
significant ex-vessel release.  The passive contanment
cooling system and hydroogn igniters are available, and
containment pressare remaine below design pressure,
The final release fractions. at 24 hours afer core
damage, are presented in 1adle 18.7-1, The OK relecse
category frequency 1s 2.5 x 1t per yoar

1B.5.2 Releasc Category OKP

The representative sequence for release category
OKP s miasd by a 4-inch diameter loss of coolant
accident with falures of the w-contimment refucling
witter storage tank check valves, rormal RHR njection,
andl passive contanmen coolir: sy dem cooling water,
Four out of foor core makew '5.ks and accumulators
are avalable,  The w-contamment refueling water
“parzee tank ts nol drammed wnto the containment cavity to
provide extermiai coolmg o the reactor vessel, so the core
debris 1s not mantained in the vessel. Care damage
ocours ot 2.5 hours and vessel falure occurs &t 188
houes.  The debnis 1s guenched and coolable in the
reactor cavity because all of the water holdup volumes
are full and  the condensation from the passive
containment cootmg system shell retrns water 10 the
containment sump. The contamment pressure s elevated
over the long term, but it equilibrates at a pressure well
beic v the ultumate capacity of the shell, so contaimment
integniy 1s runntained, Nocoredit is tiken in the analysis

for accident management or use of alternative methods
of wetting the containment shell.

Because of the mflvence of witer in  the
contmnment, there is essentiaily no ditference i fission
product release if the debris remains w the vessel or is
released o the comanment, The final release fractions,
at 24 hours after core damage, are presented in Table
IBS-1. The OKP release category frequency is 5.6 x
10 per year,

1B.5.3 Release Category CC

The representative sequence for release category CC
18 mitiated by a 4-inch diameter loss of coolant accident
with a failure of the in-containment refueling ater
storage tank check valves, normal KRR mgection, and
the passive contanment cooling system waler flow,
Three out of the four core makeup tanks and
accumulators  are  available. The  m-contarment
refueling water storage tank is not draimed into the
conuinment cavity o provide exiernal cooling 1o the
reactor vessel, so the core debris s not maintained m the
vessel.  The core damage begins at 2.0 hours. The
vessel fwls at 11,3 hours, and the molten core drains
into the cavity at low pressare.  The cavity dries out
because the water from the available core makeup tanks
and accumulators 1 trapped as steam o i water holdup
volumes. Passive containment  cooling  system
conndensation does not keep up with the mate of bhoiloff
from the debris bed. Core-concrete mteraction reates
noncondensible gases that pressurize the contanment.
At 24 hours afer core damage, the pressure in the
containment is essentially eqgual to design pressure. The
final release fractious, at 24 hours after core damage, are
presented i Table 1B.5-1. The CC release category
frequency is 700 x 10 per year,

1B.5.4 Release Category Cl

The representative sequence for relase category Cl
is mituated by a loss of feedwater 1o the steium generators
and the fatlure of the passive residual heat removal and
automatc depressunization systems,  The costainment

(@) weror
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

Revision: 0
Effective: 12/15/92

does now solate,  The contamment 1solaton failure 18
modeled as the Gailure of one purge hine.

The core wemperature exceeds 2500°K at 4.2 hours
The operstor dumps m-contamnment refuchng  water
storage (ank witer into the cavity on a high-high core
extt temperature,  The water sumounds and cools the
reactor vessel, preventing vessel failure,  The reacior
coolant system hot leg mptures due w0 the high
temperature and pressure in the reactor coold - sysiem,
The remander of the core melts and fudls inwo the tower
head. Fission products released »ato the contain.nent can
he directly ransported (0 the envisonment,  The final
release fractions, at 24 hours after core damage, are
presented i Table IB.5-1. The Cl release category base
frequency 18 2.0 x 10 per year. However, because the
frequency of excessive leakage, which exceeds the
techmical specification leakage, from the other release
citegones s lumped into the CI release category, the
avera!' release category frequency s tiken o be 3.0 x
10° per year

1B8.6.0 TOTAL POPULATION DOSE

To assess the poental benetits associated with a
design gliemative, estimaies are made of the (al offsite
population dose resulting from each of the release
ciategories (1e., source terms) dentufied i Section 3.0
The MELCOR Accidert Consequence Code System
(MACCS), Version 1.5 (Reference ) is utilized for this
walysts,  The code input s wlentical © the AP6OD
probabihstic risk assessment, however the consequence
evaluated 1s the effective whole hody equivalent dose (50
vear committed), resulting froin exposure during the
uitial 24 hours following the onset of core dama ¢, o
the total population within a S0-mile radius of the plant,

Table 1B.6-1 presents the estimated mean and
median doses in person-sieverts (1 person-seivert equals
OO mun-rems) for cach release category. Table 1B.6-2
shows the SO-mile population dose risk for each release
category as well as the wotal risk of 342 x 107 man-rem
per year for the APGOO plant,

16.7.0 SAMDA
BENEFIT

This secnon deseribes each SAMDA and the benefit
cxpected due o the modification,  lo the evaluation of
the risk reduction benefit, each SAMDA is assumed
operate perfectly with 100% etficiency, without fatlure
of supporting systems, A perfect SAMDA reduces the
frequency of accident sequences which it addresses to
zero. This is conservative as it maximizes the benefit of
each design alternative. The SAMDA will reduce the
nsk by lowering the frequency, attenvating the release,
or both. The benefit will be described in teems of the
accudent sequences and dose which are atfected by the
SAMDAS, as well as the overall nsk reduction.

DESCRIPTION AND

1B.7.1 Upgrade the CVCS for Small
LOCAs

The chemical, volume, and control system (CVCS)
is currently capable of maintaining the reactor coolant
system (RCS) mventory 10 a level in which the core
remains covered in the event of a very small (< 3/4"
diameter break) loss of coolant accident (LOCAs). This
SAMDA nvolves upgrading the pumping capacity, and
line sizes of the CVCS system in order © be able to use
the system to keep the core covered during small (< 4°
diameter breaks) LOCA accidents, as well.

A perfect, upgraded CVCS system 18 assumed 0
prevent core damage in all the very small and smali
LOCAs in cach release category. The CVCS is assumed
W have perfect support  systems  (power  supply,
component cooling) and w0 work m all situations
regardless of the common cause falures of odier
systems.  This results w a total averted nsk ol
SR80 x 107 man-rem per year.

1B.7.2 Filtered Vent

This SAMDA consists of placing o filtered
contunment  vent  and  all  associated  piping  and
penetrations inte the AP6OO containment design, A
filtered vent added w© the continment would prevent
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

contazament tailure from slow pressunzation events by
depressunzing the contanment through a Diler mio the
enviramnent.  Filered venting affects the source terms
trom release catepornies OKP and 0°C,

The sequences in release category OKP have no
water cooling of the conumment shell and pressurize the
contatanent due 10 decay heat steannng from debns in
the cavity or the RS, Sequences in release category
CC dry out the ex-vessel debris bed, and pressurize the
congaimment from aon-condensible gas generation due (o
viee-concrete tnteraction (CCH wn the reactor cavity,
However, neither release Grtegory Coumins sequences in
which the contwnment fails.  Release catggory OKP
cises pressunze the continment, but the decay heating
and  the heat removal from  the dry PCS  reach
equibibriie well before the prossure excceds ultimale
capacity.  Release category CC cases pressunze the
contamment slowly and are not predicted w fail the
contammment betore four days after the imtiation of the
accdent, providing ample tme for sd-hoe acaident
management  procedures o termiate the CCH ol
prevent contanment fatlure.  In both the OKP and CC
release caiepones, the source wrm W the covironment 18
not much more than the sowrce term from the OK
release category 1 which the containment remains below
the design presswre over the long term.

Filtered ventng of these sequences can be assumed
o rocase 1009 of the noble gas hission products and
approximately 1.0 x 10" of the aerosal fission products
tassuminge o decontammation facwr of 100 for the
pamticw,ates).  The source werms of the OKP and COC
relense categones in which the contunment remams
wact are signilicantly smadler than the expected sourge
e frome filtered ventilation,  Therefore, the filtered
vent provides uo benenit, and o fact provides a hability
W the APOOO design by ancreasming the residoal nsk,

his design altemative s nol analyzed further w enns
ol ¢t

RHR

Inside

1B.7.3 Locate Normal
Containment

This SAMDA consists of placing the entire normal
residual heat removal (RHR) system and piping inside
the contamment pressure houndary, Locating the normal
RHR swde the contmnment would prevent contamment
bypass due 1o mterfacing system LOCAs (ISLOCA) of
the RHR system. {n past probabilistic nsk assessments
ol current generation nuclear power plants, the ISLOCA
is the leadmg contributor of plant nsk because of large
offsie consequences. A fatlure of the valves which
polate the low pressure RHR system from the high
pressure RCS causes the RHR system w overpressurize
and fwl, releasing RCS coolant cutside the containment
where it cannot be recovered for recirealanon coaling of
the core.  The result 1s core damage and the direct
refesase of fisston products outside the contanment,

In the APoOO, the RHR system i designed with a
tgher design pressure than the RHR systems in carren(
pressunized water reactors, and an addivonal solgtion
vitlve is provided o the design. In the probabilistic risk
assessment. no ISLOCAs contribute significantly to the
core damage frequency of the APSX (reference 1, Table
7-11. Therefore, relocating the normal RHR svstem of
the APOOGO inside contminment will provide virtaally no
risk reduction benefit and will not be investigated further
in terms ol Cost.

1B.7.4 Self-Actuating Containment
Isolation Valves

This SAMDA consists of improved continment
isolution provisions on all normally open continment
penetrations. The category of "normally open” is limited
to normally open pathways (o the environment daring
wwer and  shutdown  conditions, excluding  closed

ems wside and outside the contatnment soch as
wal RHR and compounent cooling.,  The design
alternative would be W add a self-actuatmg valve or
enhance the existing msile containment isolation valve
te provide for sell actuation o the event  that
contnment conditions mdicative of a severe accident,

() mavors
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To evaluate the bepelit of this SAMDA, the frequency
of all containmnent 1solation falures are subtracied from
the Cl release category and are added 0 the OK release
category and the nsk s requantified.  Thas does not
include induced contmnmant fatlures which ocour at the
ume of the accident such as in cases of vessel rupture or
anticipated  transients without scrum (ATWS).  The
benefit results i an averted risk of 1,13 x 107 man-rem
per year

1B 7.5 Passive Containment Sprays

This SAMDA involves adding a passive safety grade
spray system and all associaed piping and support
systems o the AP0 contmnment. A perfect
contamment spray with perfect support systems s
assumed to provide fission nroduct scrubbing and release
reduction i the event of a fature of conupnment
isolation. Further, sprays ensure waler coverage ol any
core debrs 1 the containment, prevemting core-cooerete
mteraction,  To evaluate the hepefit of contamment
sprays, the OKP and CC release category frequencics are
added o the frequency of the OK release category, and
a dose reduction of 100 s . cimed o be apphed 1o the
C1 release category. This reois v a total averted risk
of 339 x 10" man-rem per year.

1B.7.6 Active Higk Pressure Safety
Injection Syster

This SAMDA consists of adding a salety grade
active hgh pressure safety mjecuon (HPSD pump and all
associpted piping and support systems o the AP6(O
design. A perfect high pressure salety mjection system
iv assumed o prevent core melt tor all ransients sl
small medium  und  lacge LOCAs o each relense
ciregory.,  Only excessive LOCA and ATWS are
assumed o lead 1w core damage,  Therefure, the
frequency of each release category 15 reduced by the
trequencies of all the LOCAs and transients sequences
i the categones, and the nsk s requantified.  The
averted risk 15 L&6 x 107 man-rem per year.  This
SAMDA would completely change the design approach

from & plant with passive safety systems 1o a plant with
passive plus active systems and 18 not consistent with
design objectives.

1B.7.7 Steam Generator Shell-Side Heat
Removal System

This SAMDA conststs of providing a passive safety
grade heat removad system to the secondary side of the
steam generators.  The system would provide closed
loop cooling of the secondary using natural circulation
und stored water cooling, thus preventing a loss of
primary heat sink wn the event of a loss of startup
feedwater and passive RHR heat exchanger. A perfect
secondary  heal  removal  system  would  eliminate
transients from each of the release categones. In order
o evaluate the benefit of this SAMDA, the frequencies
ol all the transient sequences 1s subtracted from the
overall frequency of each of the release categories and
the sk » requantified.  The tol risk averted is
6.7 x 10" man-rem per year.

1B.7.8 Direct Steam Generator Relief Flow
to the IRWST

This SAMDA consists of providhng all the piping
and valves required for redirecang the flow from the
steam peneratn safety and rebief valves © the m-
contanment refueling water storage tank (IRWST). An
alternate, lower cost option of this SAMDA consists of
redirecting only the fist stage safety valve o the
IRWST. This system would prevent or reduce fission
product release from bypassing the contamment in ine
event of a sieam generator whe rupture (SGTR) event.
In order to evaluate the benefit from this SAMDA (both
options), the frequencies of all the SGTR sequences are
subtracted from the U release category frequency and
added to the OK relense category frequency, and the risk
is requantified. The total risk averted is 6.7 x 107 man-
fem per year,

1B-8
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

1B.79 Increased Steam Generator
Pressure Capability

This SAMDA consists ol increasing the design
prossure of the steam  generator secondary side and
sidety valve set point to the degree that a steam
gencrator tube mupture will nit cause the secondary
system safety valve to open. The design pressure would
have W be increase sufficiently such that the combmed
heat capacity of the secondary system inventory and the
PRHR system could reduce the RCS wmperatore below
T, for the secondary design pressure. Although specific
anadysis would have to be performed, it is estunated that
the design pressure would have (o be increased several
hundred pst. cike the system described i secuon 6.X,
this destgn would also prevent the release of fission
products which bypasses the containment via the SGTR
Therelore, the nsk reduction 1s also the same as that
guantified m secton 6.8, The ot risk averied 18
6.7 x 10" man-rem per year.

1B.7.10 Secondary Containment Filtered
Ventilation

This SAMDA consists of providing the mddie and
lower annulus (below the 135" 3" gwcvation) of the
secondary concrete contamument with a passive ainulus
tilter system to for filtration of elevated releases, The
passive filter systeni is operated by drawing a partial
vacuum on the middie aonnulus throngh charcoal and
HEPA filters. The partial vacuum is drawn by means of
an eductor with motive flow from compressed gas tanks.
I'he secondary contamment would then reduce particuliute
fisston product release from the pathways from which
the majority of the primary contanment leakage is
predictest o occur. Inorder o evaluate the benefit from
such a system, the ofisite doses from the containment
leakage release caegones, OK, OKP and CC, and the
excessive leakage frequency conirbution o the Cl
release category are assumed o be zero, and the sk is
requantified. The wtal risk averted 1s 114 x 107 man-
em per yeour,

1B.7.11 Diversify the IRWST Discharge
Valves

This SAMDA counsists of redesigning the in-
containment refueling water storage tank (IRWST)
discharge valve configuration from four check valves ©
two check valves and two air-operated valves, Tans
JIonee will reduce the frequency of core aelt by
climin tne the commor cause fatlure of the [RWST
injection, To estimate the henefit from this SAMDA,
the frequencies of all the release categories is reduced by
the contribution of IRWST mjectuon fuilure sequences,
andd the nsk is requantified.  The total risk avered is
%33 x 107 man-rem per year.

1B.7.12 Ex-Vessel Core Catcher

This SAMDA consists of designing a structure n
the containment cavity or using a special concrete or
coating  which will whbit core-concrete  interaction
{CCDH, even tf the debric bed dries out. A perfect core
cacher design would prevent CCL enurely, and the
henefit from the core calcher would be estimated by
assuming that all of the sequences i the CC release
category would all result in OK releases. Therefore the
trequency of the CC release category is added to the OK
release frequency and the risk is requantified.  This
SAMDA resolts in virtually no reduction in nsk snce
the risk from the CI release category, which dominates
the plant risk 18 not reduced in any way by the ex-vessel
core ¢atcher, Therefore, this SAMDA s not considerad
turther.

1B.7.13 High Pressure Containment Design

This SAMDA design consists of using the massive
high pressure containment design in which the design
pressure of the contamment is approximately 300 psi (20
bar) for the APOO) containment.  The masoive
containment design has a passive contanment cooling
featute much like the AP6OG contwnment. o2 high
design pressure is considered only for prevent, 1 of
contammment fatlures due 1o severe accident phenomena

Westinghouse
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1. INTRCDUCTION AND GENERAL DESCRIPTION OF PLANT

B ‘m
I TABLE 1B A-1
o SUMMARY OF ANNUAL LEVELIZED FIXED CHARGE RATE ASSUMPTIONS g
Type of Security Value
=
Discount Rate thelore tax) 11.5%/yr
Inflaton rae S.0%dyr
Federal and State Income Tax Rawe IR0
Investment Tax Credit 0.0
Property Thaxes and Insurance 2.0%
Tax Recovery Perid 15 years
Comg. .. . Book Life 60 years
Total Levelized Fixed Charge Raute 154 %

18-12
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

Tuable 1B.5-1

SUMMARY OF FISSION PRODUCT RELEASE FRACTIONS
24 HOURS AFTER CORE DAMAGE

OKP

&

(8

XeKr 42 10 o x 10* 6.4 x 107 34 x 1y
.
Csl 56 x 107 20 x 10° 789 x 107 37 x 107
Tel) 0.0 (.0 (0.0 0.0
| :
Sr0O) 3.2 x 10°® X0 x (0" 49 x (0° 6.7 x 10
MoO 6 x 10 96 x 107 6.5 x 107 14 x 1"
CsOH SKx 107 2.0 x 1 90 x 107 3.7 % 10°
BaO 29 x 107 6.5 x 107 42 % 107 4K x 10
L.a,0 20 % 1S 5§58 x 10* 3.1 x 10! 20x 107
Ced 59 x 10* 16 x 127 i1 x 107 28 x 10°
Sh 1.0 x 10 4.8 x 10 LI x 10° RES R
Te 0.0 it (.0 (.0

"'L'll‘l\"l' y

0.0

303 G0"

@ Westinghouse
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

TABLE
AP6OO ESTIMATED POPULA $3ON DOSE ESTIMATES
(EDEWBODY DOSES IN PERSON-SIEVERTS)
Dose (Person-Sieverts)
Rewase ( ategory Distance
Miles) Mean Median
OK S0 6,93 x 107 496 x 10°
Cl () 114 x 107 7.51 x 10
O 5() 0l x 10° 633 x 107
OrP 50 1.34 x 10 102 x 10!

Notes: 1. Doses are hased on the 50 vear committed dose

damage

2. Oue person-sievert equais 100 man-rem.

for exposure during the imtial 24 hours following core

18-14
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

e

TABLE 1B.6-2

APe0 Base Risk (Whaole Body Population Dose to a 50 Mile Radius)

@ Westinghou.e

¥ ———
Release Frequency Mean Consequence Risk
Category (yr'") (tnan-rem) (man-rem-yr')
OK 25 x W7 693 1.73 x 10°
OKP 56 x 10* 134 7.50 x 107
( 7.6 x 10 9.01 6.85 x 107
Cl 10 x t0* | 1406%) 342 x 107
5+ -ﬂﬂ
Total Risk 342 x 107
1B-15
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