Indian Pbint/Zion'Near'S{te Studies

- Presentation to NRC

. December 20, 1979 . °

~Commonwealth Edison Company
Consolidated Edisothompany

Power Authority of the State of New York

i 7912270 él,ﬁ'




.

Indian Point/Zion Near Site Studies

" PRESENTATION TO NRC

‘Decembér 20, 1979

On December 5, 1979, the NRC identified a potential
concernlfor the effects‘of a~very 1ow probabi1ity core melt event
“and poss1b1e subsequent rad1at1on re]ease to popu]at1ons near
'nuc1ear s1tes Zion and Ind1an Po1nt were se]ected as the two s1tes
for 1mmed1ate study because of the1r prox1m1ty to areas of h1gher
popu]at1on dens1ty. | .

Commonwea]th Ed1son, Conso11dated Ed1son, and'The Power
'Author1ty of the State of New York have Jo1ned forces to review th1s"
.potent1a1 concern Th1s presentat1on w111 address the eva]uat1ons
conducted to-date and p]ans for future work 1n two areas: .

_shl)‘ M1t1gat1on ‘of .the effects of core me]t ‘

'2) Reduction of the probabj]ity of a severe aCcident.

" In add1t1on,'we will define a plan of action and a
schedu1e which w111 lead to a thorough eva]uat1on of the r1sk of.
_core melt and methods to reduce th1s risk. F1na11y, we: w111 address
cons1derat1ons 1nvo]ved in.plant des1gn and operat1on which continue
to assure pub11c health and safety while detailed stud1es are-in
| progress and-the eva]uated results are be1ng_1mp1emented.

It 15,.in:our Qpinion; ektremely important to récognizé
- that this safety réView isveonststent with the ACRS;'NRC, andAf

-1icensees' long standing‘phi1osophy of providing added safety margin




'

for the Zion and Indian Point sjtes. Such phi]osophy'evo]ved during
the 1icensfn§'process and resulted in features such. as: .containment
1iner.we1d'channe1 preSSUrizatioh systehs;icdntaihmeht penetratidn
pressur1zat1on systems, and the isolation valve sea1 water systems..
We have in place and underway a program wh1ch we fee] is
fuljy responsive to the pointS'you raised in our 1astvmeeting.
.(Screen 1 & 2, S]ide 1). This program contains studies and
eva]uat1ons of the means to m1t1gate the effects of an un11ke1y
severe acc1dent by reduc1ng,rad1at1on release and 1ncreas1ng the
available evacuatidn'time. It a]so’inciudes'evajuatiOns of
‘potential means to fdrther reduce the already‘10w probability of a
' core melt. A pre11m1nary task sequence and schedule has been o
_developed which is respons1ve to the 60 day t1metab1e established by '

" the NRC 1n our 1ast meet1ng

Ut111z1ng the- resources of the three ut111t1es and

_ West1nghouse, we have a]ready performed scop1ng studies to better'
A def1ne ourAcurrent,.substant1a1 capab111t1es in the areas of core
melt prevention and mitigation. This work includes a review of
existing‘p1ant design, a'reriew of‘our status relative toetnterfm

concerns, and preliminary probabilistic risk assessments.

Mitigatioh of the Effects of Core Melt

The f1rst area,_m1t1gat1on of the effects of. the very
: un]ike]y’core melt, is centered around the deve]opment of means to.
iherease.the plant in-depth defenses so as to reduce_or delay

releases of radioactivity from such a core melt.




The task of.dereloping‘aTternatiue ways toimitfgate‘the'
effects of a'severe‘accident and t0'proper1y evaluate these-means‘
wou]d norma]]y be a 1engthy and very comp]ex eng1neer1ng effort..
‘However, we apprec1ate the need to be respons1ve to’ the t1metab1e
set forth 1n our 1ast meet1ng.: We are very fortunate in thatta
sgreat deal of work in’ th1s area has a]ready been performed 4 we'have
found that we can draw on work performed by West1nghouse, Off Shore
Power Systems, Clinch River, FFTF, Sand]a, and others and ta11or
- much of tt to. our‘plant specific consideratfons. |

| d The overa11 program'for.developfng mjtigating features
(Siide 2; Screen 1), 1nvo1ves four (4) basfc-steps;
. 1) defining the-engineering'problem
2) deue1opjng alternatiues’ ‘
'3) evaluation .

4) decision

| Defining the Task'u

The first step is to def1ne the task in rea11st1c"

engineering terms, i.e.,'t1me to core melt, mechan1sm-for radiation

‘release, amount of rad1at1on re1eased etc. To docthis, we need to
‘deve1op des1gn cond1t1ons based on se]ected severe trans1ent
sequences from a . p]ant spec1f1c pre11m1nary probab111st1c r1sk-
assessment ut111z1ng WASH- 1400 methodo]ogy (a mini- WASH 1400 rev1ew);

In th1s task the acc1dent sequence and component fa11ure‘
. data base developed in WASH 1400 and 1n f011ow on stud1es on a -

4-1oop PWR will. be utilized to est1mate,fa1]ure probab111t1es




~ for those,accident}sequences which are the dominant;risk
contributors for core melt accidents. ,EStimates have beéen derived
for the p1ants under con51deration by comparing the Zion and - Indian
Point systems and components to ‘the systems and components in the
reference p]ants aiready eva]uated in detail ' This_comparison has
been performed for all of the dominant accident‘sequences.
_Engineering judgment has been used to modify the reference study'so
that it reasonab]y modeis the actuai systems deSign of Zion and
Indian P01nt o |
| As pert of this: task, estimateslof fission product release
have been made for each of the dominant accident sequences .and
essociated containment failure modes. For the mini-assessment,
differences'betWeen fission product removal processes for the
reference plants and Zion or IndianAPoint have been eXamined. Where
differences are not significant,.releases for a sequence have been }
assigned to the same reieasevcategory empioyed for the reference
plants Where differences in fission prodUct.remoyal capebiiities
iare 51gnificant for a particuiar sequence and associated faiiure
~mode, engineering Judgment has been used to a551gn the sequence to
,the}appropriate release category.'.For a PWR, seven (7) re]ease
- categories were utilized in WASH-1400. They.ranQed‘in severity from
the Targe atmospheric release essociated-With»an‘early containmentl
failure to a smai] atmospheric re]ease assoc1ated with me]t through
.of the containment base mat. . o | |
This. mini-assessment task has been performed to prov1de

‘eariy indication of which acc1dent sequence contribute5~most to core




melt accident risk. The. pre11m1nary severe acc1dent r1sk spectrum
for each p]ant w111 be ut111zed to assess the re]atwve potent1a1 for-
risk reduction offered by var1ous system mod1f1cat1ons or by new
.conta1nment features or systems..

A deta11ed quant1tat1ve WASH 1400 type eva]uat1on of the
iZ1on and Ind1an Point p]ants is p]anned as part of the 1onger term
‘fo110w on stud1es This deta11ed study w111 def1ne r1sk est1mates_
for the dom1nant acc1dent sequences and 1nd1cate whether sequences,'
with substant1a1 contr1but1ons to r1sk have been om1tted in the mini-
ustudy It is expected that risk values der1ved in the pre11m1nary
assessment w111 be within a factor of 2 of those der1ved from the
: quant1tat1ve study. In viéw of the detailed studies conducted by
NRC for two other Westinghouse PWR's (a 3-loop PWR w1th;a high
pressuredcbntainment andya 44100p'PWR with‘anytce‘contatnment), the
f]ike}jhood of missing an accident seduence‘which is a significant
cdntrdbutor tb riskvis”regarded as small. ThUS°the'mjni-study ts
regarded as an adequate basis for ear]y‘decision‘processes, |

'Development of A]ternat1ves

The sequences which are maJor contr1butors to r1sk of a
‘core me]t acc1dent will be ut111zed to 1dent1fy one or more
scenar105«as-des1gn bases for the new features Inc]uded in th1s‘
'process w111 be a def1n1t1on of the acc1dent trans1ent assoc1ated
with the des1gn bases The trans1ent eva]uat1on w111 1ead directly
" to the def1n1t1on of one or more sets of design parameters to be

“used in the ‘development and ‘evaluation.of new.m1t1gat1ng features.




“ | | | | .
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Our deve]opment andvevaluat1on process w111 inc]dde those
features commonly assoc1ated with the m1t1gat1on of the effects of a
severe accident 1ead1ng to core me]t In add1t1on, we w111'have the
benef1t of plant spec1f1c eng1neer1ng 1nput and of our pre11m1nary
probab111st1c risk ana]ys1s to ensure that other features of
possible merit are cons1dered. At this time, it is appropriate to
consider the engineering factors involved in this effort (Slide 2
Screen 2) Our review will include preliminary or scoping design
Tayouts for features or, at least, a c]ose’enough exam1nat1on to
determine that a feature shou]d or shou]d not be g1ven further
consideration A number of factors w111 be cons1dered in this
work These include determ1nat1ons that the features

- address ‘the des1gn goa] (i.e., the reduction of risk to
the popu]at1on)

- can be added to the p]ant

- employ a sound techno]og1ca1 base

- do not -degrade other safety aspects of . the p1ant
- can be 1mp1emented on a reasonable t1metab1e,_and

- are most effective compared to a1ternat1ves
be1ng cons1dered

Some of . the features that w111 be cons1dered are

Core-ladles

Controlled, f11tered conta1nment vent1ng

Hydrogen contro1 measures, and

Augmented conta1nment coo11ng measures.




" Core Ladle - | |
" Thé:coke ladle.has‘historifa11y-béeh associated

with core_me]£ postu1ations-and has a substantial
backgrouhd of deVe1dpment.' This-device'is constructed by
lining the bottom and'sfdé wa]]s of the pavity beneath the
reactor vessel 'with avlayer of ?efractoéy;ﬁatekialvsuch as.
:magnesﬁum'oxjde. The purpose of thé Jéd]e is to retain
the débfiQ.reSU1tih§ from core melt fof a period of time.
:(a few days) while appropriate actions are taken:to Eeduce
 the poténtié] consequenées df'such a Sévéré accident. In
concept, the refrathry is a sacrificial matériaf;lthat'
is, the refractory maferia]-is.not cooled.

| ‘Incorporation of a core ladle was required by NRC
for the F]oqtjng'Nuc1ear Plant for the purpose'of'delayihg.%
reTeasés fo 1iquid pathways so that liquid pathWayS
‘interdiction could be initiated. It is ot at all clear .
-.that‘q‘]adleip(oyidés simiTar-benefitS'With respect to
%eductionjof;radﬁqactivity.ﬁeTeése and dose consequences
via dir pathways following a #ore melt accident;' Thjs
aspéctkbf,jncofpdratjng a cdrelladle intovtﬁé Indian Point
‘or Zion design will be. evaluated as part of the task.

 One related concept.that will also be eva]Uatéd
is éoo1ing eithé% ﬁhe éxisting-base mat-matériél or a new
reffactory matéria1~fo]10wing_tofe melt. The pdrpose of

cboiing wou]d,be to intrease the timé which the coretcbuld



be retained in the region be]dw the véssei'without melt
tnrough. .Rermanent'tetention while diffituit.to'ensure,
might be possible as part of this»eValuation, bdtn'actiye.‘
and passive cooiing schemes w111 be 1nvestigated

Containment Venting

“Controlled, fi]tered venting of thevcbntainment
is a promisinglfeature that‘has received attention
. fecent]y. Sucn}venting serves the purbose'of,reiieving
containment~pre55ure throudh radidactivity removal systems
atfa cdntro]ied'rate; The venting thereby further reddcés
V‘the;a]ready small pdtentiaiffon oyerpressune fai]ure of
ithe chtainment and subsequent,uncontroiied'ne]ease'of
radioactive materia] AWeeintend to look very c]oseiy at

such systems w1th a variety of treatment systems inciudingv

sand fi]ters and scrubbers. System capac1t1es w111 be
: conservativeiy estabiished and the effectiveness_of the-'
systEms in addressing the dominant containment failure
nodes will be given qarefu]iconsideratinn. Consideration
may be giyen to elevated. stack releases to augment these
systems shouid the resu]ts of evaiuations show that
worthmhile imprdvementsjcan be obtained:

»The venting systems themse]ves will be evaiuated
.w1th particuiar attention to ensuring that no degradation
.of other p]ant safety aspects occurs. Interactions with

other systems will be very carefully considered. The




~vent1ng‘systems~Wi11 be considered with respect to those‘

:mechan1sms 1ead1ng to conta1nment overpressure which are?
- determined to be: dom1nant r1sk contributors for these
plants. | A

Hydrogen Cohfro]v

One»possibfe contributor in fhis'regard is
~ hydrogen eyo1ution'and-combustion,. A number of activities
~and a]ternatiVes:for consideration heyeubeen p1anned’to‘
comp]ete our eva]uat1on of hydrogen contro] (S11de 3,
iScreen 2) These are a11 cons1derat1ons we]] beyond thek
hydrogen - contro] requ1red by current design’ bas1s
':acc1dents ) | | B | _ |
~The f1rst act1on w111 be - to estab11sh the need '
if'eny, for spec1f1c hydrogen control features. Loads
from postu]ated severe acc1dent consequences will be
app11ed tovthe containment to'determ1neo1tsvresponse.
Comouter codes will be used to evaluate the 1imiting
'condicions‘the containment'cénlwithstand. These loads
will be cohpared with those predicted in other parts of
the program and an overa]] p1cture of capab111ty will be
developed. Shou]d the load. picture and hydrogen fa11ure
. mode warrant, added features wi]] be considered. These

“include:



. v

1. Containment Venting
2. Multiple ignitjons'Sources
3. Recombinationl. |
4. ContainmentlInertfng
5. Removal of Containment 0 on Demand (Aqueous

Chemical Spray)

Augmented Conta1nment Cooling

The poss1b1]1ty of augment1ng ex1st1ng
contalnment coo11ng capability w1th systems of a d1verse
'nature and/or power source w111 a1so be g1ven some |
cons1derat1on At first g]ance, th1s a]ternat1ve appears
.1east 11ke1y to be successfu] g1ven space 11m1tat1ons,,

~ known techno]ogy, and other cons1derat1ons We w111

-however, g1ve ser1ous cons1derat1on to any concepts wh1ch

appear to have merlt in th1s regard

Eva]uation’of‘ReTative Effectiveness of Feasib1e Alternatives
| The next step in our program, g1ven a reasonab]e selection
.of compet1ng a]ternat1ves,_1s to evaluate the effect1veness of these
a]ternat1ves. To accomplish th1s, we plan to evaluate the re1at1ve
reduct1on in dose to the popu]at1on for each a1ternat1ve and to-
"~compare these va]ues to the va]ues for the p]ants w1thout any |
.m1t1gat1ng features |
o Th1s work w111 be done us1ng the CRAC code. As part of
~ the WASH 1400 eva]uat1on, the CRAC code was developed for est1mat1ng

both dose and r1sks (the product of.probab111ty and consequences)




for re]eases of rad1oact1v1ty to a1r pathways fo110w1ng core melt

accidents.. The form of the code ut111zed for WASH 1400 performs
these eSttmates for gener1o s1tes,~ As part.of th1s task, spec1f1c.
: demographic and meteorotbgical.data for the.Lndian Potnt'and Zion
sites will be 1ncorporated into the code | o |

Popu]at1on d1str1but10n 1nformat1on for Z1on based on 1971
stat1st1cs, including prOJect1ons out. to. 1985, have been co]]ected
4for use with evacuat1on plan and meteoro]og1ca1 data in establishing
base11ne r1sk values. Meteoro]og1ca1 data for Z1on through 1975 has
a]so been co]]ected Rev1ews are underway to establish the need for
‘hand feas1b1]1ty of updating this 1nformat1on _

The most ‘recent docketed meteor01091ca1 1nformat1on for
the Indian Point s1te is found-1n the Site Append1x I Eva]uat1on
'Report subm1tted to 'NRC on March 14 1977 v:ThiS'report uti]izes.
"average annua] meteoro]og1ca1 data" which was developed from actuat.
meteoro]og1ca1 data co]]ected dur1ng 1974 and 1975

"The most recent demograph1c 1nformat1on is st11] that

~1nformat1on 1nc1uded in the Indian Po1nt 3 FSAR. It should be noted

- that even the most recent]y subm1tted Con Ed1son and PASNY rev1sed

¥

AEmergency P]ans, wh1ch were subm1tted to.NRC .in November, 1979
utilized the demograph1c data in the Ind1an Po1nt 3 FSAR This
demograph1c data is based on the 1970 popu]at1on census and was -
prOJected to the year 2010 . |

The mod1f1ed version of CRAC w111 then be emp]oyed for

core melt accident consequence est1mates~for these specific s1tes.




The code w111 f1rst be ut111zed for base11ne r1sk est1mates for the

;,plants as now des1gned R1sk ca1cu1at1ons will a]so be performed
for the.plants, with the proposed p]ant and system mod1f1cat1ons, toa
est1mate the magn1tude of rask reduct1on available from the proposed.
modifications. : o o |

| Parameters reflecting current»evacuation p1ans fdr'each'of
the two sites will also be'incorporated into the‘CRAC code and
.ca1cu1at10ns.wi11 be. performed to estimate dose reduction from
ex1st1ng evacuat1on procedures to add to the perspective .of the
study - -
| | It m1ght be in order to touch br1ef1y on the current
status of the 1nd1v1dua1 evacuat1on plans.
‘ Commonwea]th Ed1son has and w111 cont1nue to work w1th the
.;State of I1l1no1s to develop evacuat1on p1ans wh1ch will rece1ve NRC
- concurrence. An outs1de consu1t1ng f1rm has also been. comm1ss1oned
to 1ndependent1y deve1op a deta11ed study of t1mes requ1red to
evacuate, meet1ng NRC requ1rements, for a11 of our nuc]ear p]ants
The f1rst plant to be stud1ed w11] be Z1on ' Such 1nformat1on as is
ava11ab1e in the 60 day per1od will be factored 1nto our study

The most recent Indian Point 2 Emergency Plans were

submitted to NRC in‘Noyember,'197§, and were based on thednew:
guide]ines and criterﬁa issued by NRC These emergency p1ans are

revised per1od1ca11y to adhere to new cr1ter1a and regu]at1ons




At the present‘time; Con Edlson representat1ves are
work1ng w1th state and county off1c1a1s to assist them in. fu1f1111ng
their respons1b1]1t1es to formu]ate 1oca1 emergency-p]ans-1n )
-actordance'with NRC guide]ines. The county emergency p]ans will
11nc1ude planning" for evacuat1on, should such a step be determ1ned
adv1sab1e by local or state governmenta] agencwes. |

The Power Author1ty of the State of New York has a s1m11ar'
program underway. In December, 1979, a Jo1nt effort was estab11shedb
to complete the evacuation ana1ySis -This Jo1nt effort cons1sted of
the Conso]d1ated Ed1son Company, The Power Author1ty of the State of
: New York, the New York State Nuc1ear Civil Protect1on P1ann1ng
Section and the consultjng_f1rm of Parsons, Brinckerhoff, Quade &
Douotas; Inc. Ihe‘objective‘of this jointweffort'was.to'concentrate
resOUrces to ensure the completion-of the evacuation analysis'to the
requirements of the NRC tn_their November 29, 1979, letter by
January 31, 1980. " o -
'Decisionsl't | B ‘

'Once the're1ative-effecttveness of_feasible;alternatives'
=:has been determ1ned decisions can be made to implement those
features wh1ch wou]d s1gn1f1cant1y reduce r1sk for the two 51tes
G1ven the constra1nts of time, we feel. th1s ‘program is as thorough

and responsive as possib1egv(511de'1,'Screen 1)

| Reduct1on of Probab111ty of Core Melt

The next major portion of the program 1s to eva]uate

methods‘wh1ch may reduce the probab111ty of severe acc1dents
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including core”melt ' Probab111st1c risk assessments w111 be
_accomp11shed in two phases In Phase A, WASH-1400 event sequences
: w111 be 1nvest1gated in deta11 for Ind1an Po1nt and Zion. The goal
‘w111 be to identify the more 11ke1y sequences and those sequences
leading to a rapid- core melt. Phase B will expand the Phase A
effort and result in comprehens1ve, plant spec1f1c, event trees and
”fau1t trees, which. w111 be quant1tat1ve1y eva]uated
‘The Phase A effort will be accomp11shed within the near

term by two teams§ one‘team»for Zion and:one’team tor Indian Point.
Each team w111 cons1st of experts in probabilistic risk assessment
jand experts on p]ant systems and operat1ons

» | | These teams w111 construct event trees specific to each
plant. They will utilize relevant, prev1ous work - This will
include WASHF14OO work at the Electric Power Research Inst1tute
;(EPRI){ event trees for Diablo Canyon seismic anaTys1s, andgother
recentiwork. | | : P

These models will utilize the best availab1efdata'to

deterpine‘for each'plant the "important"'sequencesf ~Re1tabi]ity
data sources will jnclude.WASH~14OQ,lEPP}, and recent NRC
assessmehts.thiant spetific-experience ni11.be used)where
appropr1ate | - . | . |
' This effort w1]1 allow us to 1dent1fy maJor contr1butors
to r1sk and to 1nvest1gate the feas1b111ty of p]ant mod1f1cat1ons
that m1ght y1e1d maJor reduct1ons in r1sk We- w111 a]so emp]oy th1s
work as a check on the results - of the mini- WASH 1400 review

conducted as - a part of our eva]uat1on‘of-alternat1ves which would

mitigate a core melt.
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" Phase B'of'thisowork hi]]ebe'an effort to make the Phase A
models more comb]ete-and to'a1loW’turther‘evaloation of,any design
~.changes identified in Phase A. Phase.A'horh.wiii be modified with
aoditional fault trees and,ﬂwhere neeessary, more complete‘versiohs
of Phase-A event/fault'trees. The:data'wtj1-be'structured for
eva]uation by appropriatevcomputer_codes, " The data,qtilized'durihg
thts phase will be of the same soUroes as Phase A, but more time
will be avai]ab]e to further consider plant experiences. During
this phase, the base]ine modeTs'(p1ant‘"as is" models) will be -
modified for any des1gn changes wh1ch result from the des1gn efforts
‘-para11e11ng Phase A. Th1s revised mode] w111 be used to evaluate
;the‘improvemehtlLi.e., reduct1on) in-risk due-to the des1gn changes. ~
- "An addithnalibenefit to be gained from Phase B will be
A:ut111ty vers1ons of the Integrated Re11ab111ty Evaluation Program ‘
(IREP) models for each spec1f1c p1ant ' Sjnce the IREP‘for these
plants w111-most 11ke1y be 1n-progress durihg'the'same ttme frame,
the ut111ty effort and the NRC effort can. be used as a bas1s for
_1nterchange which wou]d assure comprehens1ve mode]s of the specific

‘plants. - (S]1de 4, Screen 2)

Plan of Action and Task Sequence

TA,p]an of‘action andvfert eut at a taSk‘sequenEe are
shown on.thﬁs viewgraph. We are ser1ous about meet1ng the program
: timino you requested. We are a]ready hard at work on these tasks
:Ihbadq1tion'to resources at The Power Author1ty of the State of New

York, Consolidated Edison,'and Commonwealth Edison, we have retained
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westinghouse(and Argonne’Nationa1 Laboratcry. We are_considering
other consultants in spec1a1ty areas. In'the‘capacity of architect4
eng1neers, United Eng1neers & Constructors and Bechtel ‘are both’
ass1st1ng Conso]1dated Ed1son and The Power Author1ty of the State
,of_New,York and. Sargent & Lundy 1s assisting Commonwea]th Edison.
Our plan of act1on for m1t1gat1on of the effects of core

'-melt.includes a deta11ed.rev1ew of core 1ad1es, f11tered containment
vents, hydrogen control, and augmented conta1nment coo]1ng. The
ana]yt1ca1 process for conduct1ng this review has been descr1bed in
'deta11 ear11er in. th1s presentat1on 4 |
| Our p]an of action for reducing the probab111ty of a
s1gn1f1cant acc1dent 1nc]udes a determ1nat1on of maJor contributors
to severe trans1ent probab111ty This task descr1bed.ear]1er.as
Phase A of our program, s underway Once major contrthutors are
def1ned feas1b1e mod1f1cat1ons will be»eva1uated»for their |
effectiveness in reduc1ng severe trans1ent probab111ty

| The key po1nt for both the m1t1gat10n and probab111ty )
reduct1on task sequences,r1s that we are: schedu11ng comp]et1on for
the end of the. 60 day per1od requested by the NRC.

Response to Inter1m Concerns

The last maJor area we w1sh to address is the p]ant status
re]at1ve to interim. concerns. (S]1de 3, Screen 1). | .

As Mr. Eisenhut pointed out in.our meet1ng on December 5
1979, both we and the NRC recogn1zed the existence of above average'

populatipn densities near the Zion and Indian Point sites during ‘the




- 17 -

early. des1gn and 11cens1ng stages of the JObS. ‘OVer 11 years ago,
dur1ng the construct1on perm1t stages, we, the NRC and the ACRS had
-'extens1ve discussions regard1ng this matter |

- Qut of these djscuss1ons and our own ihtérna]fasSessments;
a common philosophy energed re]ative-to.bOth~sites; ‘That philosophy
called for extraordinary design measures7to reduce the'risk to the
pub11c and extraord1nary measures dur1ng all phases of plant -
operat1on to that same end. Hardware features are built 1nto these'
plants to meet th1s ph1]osophy that,are,not found on_contemporary
plants or even newer plants. Provisions were madeafor the
incorporation: of even more_featurés=shou1d extensive,40n-going‘
tresearEh programS‘show a‘needffor such'features.' Plant operattng‘lz
' andrtraining‘measures werevinstituted whieh went'beyond then current h
_pract1ce and the cont1nu1ng evo]ut1on of our pract1ces 1n th1s area
have kept pace with or gone beyond current regu]atory standards and
vindustry norms.,‘It is worth.not1ngvthat<many of the" pract1ees now
‘eonsidered rdutinefbyhthe industry and NRC trace their orings to
work.done at the Zion. and Indian Pofnt sites. These tnc]ude'such
areas as quality assurance and single failure criteria

We would like to present some specifics regarding these

-plant features which ‘are still, after all these years, as a total
package, unique to these plants. (S]1de ‘5, Screen 2).

A number of extra features are found on a]] four un1ts

" These are:’



Containment weld channel -and weld channel -

© pressurization system: All containment liner - -

welds "are enclosed by continuous Tinear channels

we1ded toche,ijner to form a_rédundant seal at

the joints of Tiner plates. Those channels which
‘cover joints not bﬂried_initoncrete_arei
-pressUrizedAwith air to a,pres§ure exceeding

calculated éontainmenf'peak présSdre. This -

eliminates leakage at.liner plate joints.

Penetration pressurization system: In addition

to the normal pressurization of electrical

penetrations (with dry nitrqgen),jmeChanical'

penetrations are pressurized with air to a

pressure above calculated containment peak

pressure. This e]imfhates 1e§kage through

. -penetration assemblies.
A’Iso1ationiva1ve'sea1 water system;i Those double

isolation valves, normally closed on a .

containment isolation signa]Q_in water and small

air.systémS:have.the area between vé1ves filled

(if needed) and,maintafngd in a filled condition

at a pressure exceeding calculated containment

".désign pfésSure by this systém.}nThfs;eJiminates

any 1éakage of cdntainment'atmosphere'via an open

(or ruptured) line through the redundant

~ isolation valves.
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.4. : ~ Extra conta1nment fan cooler capac1ty Each
| v'i,conta1nment has 5 fan coo]er un1ts, 3 of which
are requ1red for post acc1dent containment 4
' 60011ng; Thé-added Cabacify'proyides-assurancg
of system ava11ab111ty.A | » | .
5. Post LOCA hydrogen contro] Each unit has both
.recomb1ner and pogthOCA containment‘purge
éapabiiity. The kecombinér capability was added
to prov1de added conservat1sm |
6. : ':Th1rd aux111ary feedwater pump: Each unit has 3
' aux11]ary feedwater pumps per unit. ‘Two of these
are 100% ;apacity motor drimém pumps énd the
third is a 200% capacity sfeam-turbiné driven
' pump;.“A1] three pumps'aré intertied thrbmgh'
V,1imes'dmd va]ves'désignédvfpr ém'active or .
o Bassive failure. This exfréAcapacity'over~a
- 2-100% capacfty pump éqnfigumation provides added
_asgurénce of syétem aVai1abi1fty. |
7. Adﬂed contajnment rad%qact{vity remoVa] hés been
prov1ded On'Zion a third lOO%‘capécﬁty, diesel
driven, conta1nment spray pump is ihsfa]]ed'for
each unit. Th1s added conservat1sm over a
fconvéntiona1, 2 pump per unit, conf1gurat1on.
gives added assurance of’ systemiavailébi1ify, -On
Ind1an Point, ééch fanmc001er unit is equipped

'w1th HEPA and charcoa] f11ters for post acc1dent

: part1cu1ate-and iodine remqval.
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VConf1rmatory nsn s1gna1s 'Confirmatory Emergency

-'Safeguards Features (ESF) actuation signals are

'.sent to power operated va]ves which are not
requ1red to change pos1tlon. This ensures that,
1f a va]ve had 1nadvertent1y been placed in ‘an
1ncorrect position, it wou]d move to the correct’

position upon ESF actuat1on ' Th1s has been

app11ed to cr1t1ca1 safety system va1ves

In add1t1on, each unit. has extra marg1n in service water
and. component coo]1ng water capac1ty and ava11ab111ty They have‘
augmented aux111ary building air: f11trat1on systems and closed valve
A]eak of f systems to reduce offs1te exposure due to 1eakage They

have redundant e]ectrica1 heat trac1ng on vital borated systems.

" Conclusion

in.summary,‘a.great deal of marginvalready exists for
"these-units and has existed from the day they started operating.

As noted ear11er, the or1g1na1 design and licensing
philosophy of these two sites-called for extra measures which wou]d
assure the safety of the nearby popu]ace In add1t1on to hardware
features bu11t 1nto these p]ants and p1ant operat1ng and tra1n1ng,
measures have been 1nst1tuted wh1ch go beyond minimum requ1rements

As valuable as th1s margin 1s, we have not ignored the "
constant evolution of the 1ndustry at large nor have we 1gnored

recent h1story.' (S]1de 6, Screen 2)-
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Both the Zion and ind&an'?oint Plants have, within the
last two years, made subétantial improvements in their safety
margins. A numbeh of theSe,impnovements are .common to all three
utt]itjes. }These are;pnesented today. Other major-fmprovements and'
factors contrjbdting'to_safety margins erét,~;Each utility will be
pleased to discuss these individually with you either after this
presentation or at.any Other\time convenient to you.

The- f1rst of the common act1ons is the 1mp1ementat1on of
the NUREG 0578 recommendat1ons 1nc1ud1ng, speo1f1ca]]y, the shift
technical advisor. | |

The second,action,inc]udes’the existence and;use.of plant
Speoﬁfio‘simu1ators_for traintng. These simulators ake‘at_or.very'
near each site. | | '

| - The third act1on cons1sts of the’ use of e1ther 5 or 6
sh1ft rotat1on to reduce operator fat1gue and promote training.

' " The fourth maJor act1on is-the early 1ncorporat1on of the
‘néew NRC operator qua]1f1cat1on requ1rements 1nto the training
programs. Th1s has been accomp11shed at Z1on and is- be1ng
implemented on the Ind1an Po1nt units.

Other factors and act1ons a]so point to added marg1n
_ These 1nc]ude act1ons taken some t1me ago to enhance control room

man-machine 1nterfaces, constant]y 1mprov1ng operat1ng records, and
»dh1gh levels.of management comm1tment and 1nvo]vement in p1ant
operat1ons. |

In conc]us1on, (§11des off)bwe-fee] we havedbresented you

‘with an aggressive and responsive program to address the areas you
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presented in our December 5th meet1ng We "are a]ready actiye1y 1nto;‘
_ th1S'work;‘ We are draw1ng heav11y on expert1se from all quarters o
of the industry. The full resources of each ut111ty, West1nghouse
E1ectric,Corporat1on 1ne1ud1ng 0ff Shore Power Systems are active in
this effort. In addition, we expect to employ the expertise of
national 1aboratorte$,A0utside cpnsu1tants, and our
architect-engineers'in this work. We dinvite close coordination with-
your staff. . |
We have also presented some of the factors wh1ch
Acontr1bute to the very substant1a1 and very real extra safety
margins enjoyed by these p]ants even w1thout ‘the further actions
p]anned We are conv1nced'that our current and continued operat1ons
embody more than adequate extra marg1n at these sites.

We will be happy to expand on any of these remarks and to

answer any questions you may -have.




CECO, PASNY, CDN ED HAVE INITIATED RESPONSIVE PROGRAM TO
EXAMINE AND IMPLEMENT FEATURES WHICH ARE EFFECTIVE IN
MITIGATING THE CONSEQUENCES OF SEVERE ACCIDENTS

STUDIES AND EVALUATION

- MITIGATION
- REDUCTION OF PROBABILITY
- PLAN/SCHEDULE

SCOPING EVALUATIONS INDICATE SUBSTANTIAL CURRENT
CAPABILITIES TO PRECLUDE AND MITIGATE SEVERE ACCIDENTS

PLANT STATUS RELATED TO INTERIM CONCERNS

THIS ACTIVITY IS CONSISTENT WITH LONG STANDING UTILITY
PHILOSOPHY TO PROVIDE AN EXTRA MEASURE OF SAFETY MARGIN
FOR THESE SITES,

Slide 1
Screen 2




~ PROGRAM IS COMPREHENSIVE AND RESPONSIVE
TO SEVERE ACCIDENT ISSUES

"TOTAL PROGRAM

\ | . { reouctron . |- -
SEVERE | | IN PROBABILITY RESPONSE
ACCIDENT |~~~ | OF SEVERE - TO INTERIM |
MITIGATION | - "ACCIDENT | " ISSUES
DECISION |-

~ Slide 1
. -Screen 1



MITIGATING STUDIES PROVIDE A BASIS FOR DESIGN,

" EVALUATION, AND EFFECTIVENESS ASSESSMENT OF
FEATURES TO REDUCE THE EFFECTS OF SEVERE ACCIDENTS

DEFINE| | - | SELECT THE: - | SELECT CORE

THE (& » DESIGN — < MELT SCENARIO(S)
TASK | - | TRANSIENT(S)| : FROM WASH-1400
— MINI-REVIEW

DEVELOP. - .~ |REVIEW
FEASIBLE |e&—— MITIGATING .
SOLUTIONS : FEATURES

g EVACUATION
PLAN

\

EVALUATE | consEquENcE |
SOLUTIONS . EVALUATION [€7

EFFECTIVENESS -

METRO AND
& DEMOGRAPHIC
DATA

h |
DECISION

" Slide 2
-Screen 1




:"ENGINEERING 'FACTORS INVOLVED IN DEVELOPMENT OF -

:fMITIGATING FEATURES

- FEATURE ADDRESSES DESIGN GOAL

t,; FEATURE CAN BE ADDED T0 PLANT o
(Phys1ca1 constra1nts) v

- FEATURE EMPLOYS SOUND TECHNOLOGICAL BASE

-~ FEATURE DOES NOT DEGRADE OTHER SAFETY
ASPECTS OF PLANT

- FEATURE CAN BE IMPLEMENTED ON REASONABLE TIMETABLE

- FEATURE IS ‘MOST EFFECTIVE COMPARED TO ALTERNATIVES

BEING CONSIDERED

“Slide 2

Screen 2



" HYDROGEN ‘CONTROL CONSIDERATIONS

CONTAINMENT STRUCTURAL cApABiLIT{
CONTAINMENT VENTING

’vMULTIPLE IGNITION Sougcss .
RECOMBINERS_F
 'coNTA1ﬁMENT';NEéT1NG"

OXYGEN REMOVAL

Stide 3
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Mitigation
Action Points

. P]an of Act1on and Task Sequence
Deve]oped to Meet 60 Day NRC Requ1rement v N

*NRC Meeting/Initiate
Study (12/5/79)

. *WASH-1400 mini-review

and Design Sequence
~Selection

*Collect Metro and
Demographic. Data

. *NRC Meeting

Containment
Transient Deve]opment

Deve]bp Feasible
Mitigating Features

Evaluate Feasible
Mitigating Features

.. **NRC Meeting

* Ttem complete

** To be comp]eted by 2/4/80

Probab111ty Reduct1on
Act1on Points

1. *NRC Meet1ng/In1t1ate
. Study (12/5/79)

2. *Investigate
Consultants

3. *NRC Meeting

4, Select Consultant

5. Perform Phase A
Program

6 Eva]uate Feasible
Mod1f1cat1ons

7. **NRC Meeting

Slide 4
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INDIAN POINT AND ZION PLANTS

INCLUDE ADDITIONAL SAFETY MARGINS

- ADDITIONAL FEATURES IN
ORIGINAL PLANT DESIGN

- RECENT ACTIONS

Slide 3
Screen 1



ZION AND INDIAN POINT PLANTS INCLUDE

ADDITIONAL'FEATURES TO PROVIDE SAFETY MARGIN

EXAMPLES:

CONTAINMENT INTEGRITY

WELD CHANNEL & PRESSURIZATION D

ISOLATION VALVE SEAL WATER

EXTRA FAN COOLER CAPACITY
HYDROGEN RECOMBINERS

HEAT REMOVALiFEATURES

- AN EXTRA CAPACITY FEEDWATER PUMP

- 3RD DIVERSE PUMP

RADiQAcTIVITY'REMQVAL

- ADDITIONAL'DfVERSE-SPRAY‘PUMP OR cﬁARcoAL FILTERg
CONFIRMATORY SAFETY SYSTEM'VACVE'ACTUATION'SIGNALS

Slide 5
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RECENT ACTIONS AT INDIAN POINT AND ZION

- PLANTS PROVIDE ADDITIONAL. SAFETY MARGIN-.'

SHIFT TECHNICAL ADVISOR

TRAINING / QUALIFICATIONS
- PLANT SPECIFIC SIMULATORS
- 5 OR 6 SHIFT ROTATION

- NEW NRC REQUALIFICATION STANDARDS MET OR
BEING IMPLEMENTED : .

OTHER

- CONSTANTLY IMPROV ING OPERATING RECORD

- ENHANCED MAN-MACHINE INTERFACE CONTROL ROOM

- HIGH LEVEL OF MANAGEMENT COMMITMENT AND INVOLVEMENT

Slide 6
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