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'(Tr 486)

”"Av I recall the staff answered this question rather briefly that tho

_"fstatement was made that ”ASH 760 was .irrelevant to the" present con-f
Tf}51deratlon and Lhtre was some small dlSCUSSLOn of this

'_;relevant 1£ they are, why, if theéy are not, what. has changed sincefff

. I would like to ask that. the: staff look a"ain at. Report‘“ASH 740
cat TID- 148&4, and ‘to tell again whether these two reports are. ire

.:’the time: of these reports to make the sxtuation different from what
‘ reported el R L G o

An wer. ..

1_.The rcport WASH 740 titled "Theoret1cal Possibilitie 'and Con equences'ty_, S
Cof: MdJor Accidtnts in Large Nuclear Power Plants, " published in ‘March -~ - s
1957, 15" considered by the. regulatory staff not ‘to be relevant to. the
present review ' Specifically, din this s. report three typns of releases

hhof fi sion pioducts were assumed in order to.es stimate a range of

. public hazards -which: ‘could, result from ¢uch events and to delineate
" :the influence of 1mportant variables on the mavnitude of these hazards
 The firsticase iv'one in which it is -assumed that none of the radio- -

”-‘active material released to ‘the interlor'of ‘the . conLainment io released

to- the environs. The hazard would be- from dircct radl tion aince'y“
‘the - containment vessel of the Indian P01nt 2 reactor is constiucred
- of concrete the- shielding thus provided makes ‘this hazard- insxpnificant

"AThe second and’ third cases. a ysume . that major . fractions of ‘the fission

products 4in the reactor . core are released from the containment to the -
environs " For these cases to. ‘occur would iequirc the: rupture of - the-gf
,'primaiy system, and:.presence of" signiflcant leak paths. in the containment;
wall. - In the case of Indian Point 2, the failures. ‘ment ioned. are guarded
'npain't by. enninecred safety features design nafet:y margins ;. in=- service o
inspection: requiromcnts, and the. quality assurance .as pccts of con—, ‘
struction ' : . - :

'The following are’ amono the aspects in design of Indian Point huclear
Generatino_Unit Mo: 2 which were not considered:- in the’ deLerminatlon,
of-the nature and. cxtent of the fission product roleases discussed
in JASH 740 : o « :

illy The primary system is desiened and’ fabricated (a) to hieh °tandards.-‘
"set by special standards groups within the industry, (b) to include
the effects of radiation on. the'materialv'of construction, (c) to '



o,

.include requirements for periodic {n- serV1ce inspection, and (d)
~to include the effects of seismic loadino on the system. _P._J

2, A core meltdown is prevented by the .inherent stability of the -
C ’reactor due to.the requirement for a negative power coefficient,
s-and the emergency core cooling system is ‘designed to: provide '

multiple sources of cooling water to replace primary. system water
ﬂjlost from a- postulated severe primary systcm break :

-:3ﬁ'iThe containment structure is. designed wiLh safety mnrgins to accom-:f'ﬂ_v_

. modate increases in pressure and tenperuture Caused by rclease of .

fprimary coolant into the containment atmospherc Piping nnd other {;,d"

'ffcontainment penerrations arc: provided with double isolation capu—;
bility. A1l of these containment features are also dcsiyncd for;j
_seismic loading ' - : S

l',The report fTD 14844 titled ”Lalculation of Dis tance Iactors for Power17:~ S
"~ and Test Reactor ‘Siteés,"” published ‘in March 1962, has been’ ‘used- as ’

_?guidance for thé evaluation of all sites for water-cooled reactorsi*r?" '
V_{s1nce‘1ts publication It is relevant. -In addition to providing’ N
:iguioance for the 1nLerpretation of 10 CFR: Part 100, TID- 14844 specifiesf

~+values. of: fission proouct releases and other  fundamental and conservative

iaaosumptlons which- are used by the staff to calculate the- consequences of

,desion baalo accidents, ' It should be’ noted that the source terms of -
‘]TID 14844 are: used as conservative values for reactor site evaluation
~pu1poses without' renard to the existence or non- existonce of ‘a crvdlble
‘meclianism which" would produce the corres pondins quantity oi flsslon
products in a form available for release . Spec1fically,Awe do -not

}3con ider the mechanism ‘of ‘an extensive melLdown of. the core crcdible

Nevertholesn, for site évaluation puxpoees, we do uge values for re— .y” o
leases which might correspond to. such a mechani : : '




" (Tr. 487)

B Questibn

Yn connection with Dr Briggs' question about YASH-740, the whole - - -
problein, a very complex problcm of risk versus benefit versus cost
" in conncction with these environmental’ matters has been brouzht
,“up in discussion earlier (See Transcript of December 17, 1970, -
_Roisman's -opening statement at p: 307) in Lhia hearing. It might
'-'be 1nLere°t1nv to hear-the staff in partlcu1°“ addresoing 1t°elf '
“to how it con idcx .this proolem A : :

: ~Anégg£ L
-The tundamental ri sk-benefit decisxons with respect to indu triﬁl S
_ ‘development of nuclear -power hcve ‘been made. by Congress in the,_f_ S
. Atoinic . Energy Act.of 1954, as -amended. Undcr the Act, power.. reac-
dd'tor may be constructed and operated SUbJOCt to licenglne and.
'gregulatory requirenents to protect -thé health and saret) of the

. public and: ‘the common defense and security

'”fihe Conmission s rules, regulations and Ouides include standards S
and réquirements: which’ repreeent an acconmodation of risks and.

" benefits’in implemontation of the reqpon"ibility conierrcd on the-;;}
’-fCommission by the ict. An eéxa mpie is the . General Design Criterla“"*'

'»for tuc]ear Power TPlants - (1O C¥R Part 50, upnendiy A H'Qee e g.
gCriteiion 17 Ilcctrical Powerv ystems ' e

In addition, the policies and pr°ctices of the reguldtocy staff as . -
'dev110pod over tha years in consultation with other expert bodioo,
including the Advisory Conmittee on Reactor Safepuards, ombody
. additional risk-benefit decisions, which are “implemented in such - . -
;_publications as ‘the General Dcvign Criteria, Appendix A of 10 CFR
Part 50. ’ : ~ L : :

.'Finally, certain decisions which involve the a°sesgmont of cost -
" versu benefit or risk are made on a- case -to-case basis.- Ah
‘exampie would be the requirement for installatien of equipment

~ which 13 'neceesary for public health and safety, viewed against,

' plant 1ifetime,: but. need not be’ installed’ immediately because- the

delay incident to °uch installation outweiOhs the qmall incremental
benefit which xould bé’ obtained by postponin? plant operation until
. the baclup equipment is installed. An example would. bc ‘the reuula-‘
';tory *taff’e decision in conrultation ‘with the ACRS to requir( the

C o inst allation at a later time of backup equipnent to prevent hydrogen

.~ buildup in the. containment followin a loss-of-coolant accident.

»_This backup syutcm will be: in addition to - redundant flame recombiners_,,,"

hich will be available for initial operation.



(Tr. 491)
'jguestion

%“Speaking of reseatrch and development the Board is concerned concerninﬁ_ N
_the reports issued by the Advisory Committee on Reactor ‘Safegquanrds over.. . -

‘a. period of time in reference to pressurized water reactors, and- I

'wonder if ‘a.summary can be presented of what thosc concerns are as _
‘fjhaving been expreéssed by the Advisory Committee on Reactor afe"uardsj:
. _over, ‘say, the ‘last ten years because the. ACRS,, and I refer to them as -
llthe Advisory: Committee on Reactor Qafe¢Uurdu. concluded many of its
freports by sayin° if these mattcrs are carried out. then there is’
v;'reasonable assurance fthat the reactor. can be op(rated without undue o
”:risk to health and safety of the public T e SR el ’

R An wer

df,The Adviuory Committee on Reactor Safeguards (ACRQ) upon completion

“}of its review of cach reactor, issues ‘a report (letter) to- the
-,”Chairman of :the. Atomic Energy. Commission. - :The" c0nclusion of a‘
.m‘»favorable reoort typically is that there is reasonnble assurance that

“the -reactor can be operated without undue risk to the health -and '

safety of - the rublic predicuted on certain matters be1ng carried out

The¢se matters are identified by the ACRS during the review as requiiing

speci al attention Theése, malters often are identified durine prior.. “‘,‘vﬂ ,‘v iy
reviow of, similar facilities " Over the past few years: ‘(post = 1967),., R ¥

‘:th<se mntters ielated to pre.surized water reactor hnve been-ji'

'*a.l,Common mOde;failures;in control and protectionuinstrumentatiOn;T‘;

’

‘wb;AyConsequences of failure to scram during anticipated transients
'7”c,_}Post 1oss of coolant acc1dent hydrogcn control

d. Instrumentation for in- service monitoring for excessive vibration a S

”f;or loose parts in the primary system

e Fffects of 1ocal hiOh temperature or pressure in the core durinnim

Jv7an acc1dent and possible interaction of failure in adJacent fuel"”
"iolements o ' . . .

1f;istc of. additives in the containment spray system

é;nyffect of 1oss-of coolant accident environment on long term »fQ‘T_f-'f
‘:-availability of. vital componenta ’ il P




' hL'ZConsequences of contamination of TCC9 water . by structural materials‘
-_and coatings in a lo s- oF coolant accxdent ' : : :

.‘i;;d€welling of boron carbide control rods

hj;yynvaluation of the fuel handling accident

'.k;;;Protection apainst internally and externally penorated missiles
:flj ;rffect of spatial power di tribution on‘xenon oscillation |
imrprﬂiph power density core | | '

'“’n;h:Thennal shock of reactor vessel cau ed by emergency core coolin -
~fsystcm action : . : S

.?otl- apability of vessel cavity walls to withstand the mechanical ;f'f?i”
~’”forces of ‘a-logs-~ of coolant accident L R

”f?fb}thuality Assurance.'

‘v:df;fLo 58 of off site power

;r;;flhe do ign and analysis of the function of emer;enCy core"eooliﬁg ‘f“
Ssystoms, oo : S : T

"*ﬁs;_fThe capacity of diesel generator systems
'p'ft:f_In trumentation for prompt detection of failed fuel
[ty ﬁRequirements for in-service inspection.
V. 1Separation of control and safety function in instrumentation systems
”*5wrl Primary system leak detection
1In certain instanceo, responsibility for the research and deveIOpment
‘ work associated with thcse matters has been assumeo by the applicant
Cor’ the nuclear steam system- supplier . In other instances the applicant
and his" suppliers are committed to follow work .being performed by others.

t;Those matters in which the AEC has sponsored. research and development k
are discussed in the response to the next question S ‘



hﬂ sach of - thoso items p bcing or hae been reviowed and rosolvcd in the'
.- context of our continuing safcty review of nuclear power plants’ being -
f?liccnoed ‘ This work is béing cohducted on a time scale that is con~
_sistent with the developing technology. in the given area,. and thus ‘the
._statua:of each varies from "compldtely resolved" to ”continucd effort"
7dependin" upon ‘the complexity of the problem the amount of -informa t101

 i_avai1ab1e on the problem, and how recently the problem was identified.

 :Mnny of ‘the problems identified in the ACRS letters are’ comploy ‘and
Cwill, take time to resolve in a re°ﬁonsiblc co“pléte ‘and thorough =

'ijmanner.' 90me of the 1items, of. course, involve ‘the- acqu181tion of "
- data’ leCh ‘can be best obtained throuzh operating experience. . Tle -
- nature ‘of cechnology is ‘such that thero will probably be. conL1nuing

f studies in some of these areas for many - years to come and new” studips:'  
. in areas not ‘as- yet identlflcd in ordcr to further our undelutandlnd,:
'of th° phenomena 1nvolved ' - :



(rr 491)" SR
Qucqtion :

‘j"A°ldG from a eummary statement or in addltion, 1et me. say, to a summary - -

statcment in that regard and updating of the oxperimontal test -data
under those research and development projects, I wonder if we could’

_have a witness . from the staff of the Atomic Enercy Commission. about

the. revoarch and development work. - I think some. boards inthe past

. have had- dlfficulty with sumnary statements mayhe not being ‘as complete :
\ae ‘they would like. to have it. If a witness is present then I think

any further-inquiry the ‘Board" may have can be readily considered and

bfﬂanswered at’ that time

:fFor lnutance,'as T 1ecall e, there is a logs of flu:d test . That ‘has
. 'been. &oing‘on for sometlme, ‘and maybe we can have. .some date about that -
"]and the other I&D probrams that ACRS has. outlined : L en

_fAre they carried on with the same vigor. and financial gupport for j_f
ﬁiinstance, that ‘heretofore has been allocated to other . proiects and -

. what has been ‘discovered .to date and what more is- left'.to- be done. -
"::and when will that work be done . and what is the data that is expected

31 thinl 1t s imoortant that we have A witness from LhdL work

5;gwitnesgbthat has a rés ponsible poaition

.fjnaybe 1t would be the director of the reaetor dovelowmont techno]og e ‘
hinmself. to participate in thlS hearin I think it would be very helpfulﬂ S

ﬂiif he would "

f,Answerv'.V

A report on the water reactor safety prooram plan was published in'p

-H.February 1970 Prepared by the Jater. Reactor Safety Program Offiee:

an independent staff ‘administered by Tdaho Nuclear Corporatlon thef_e

“plan brinps tovether all of the current safety -oriented research

l?for water reactors h91n° funded by: the AEC. Comments from 1ndustry
ﬂand the various rcgulatory bodies were incorporated in the plan '

nA copy of this report (VASH 1146) is provided herewith



(Te. 495)
-'Queﬁtion S

fnon page 113 of the detailed statement ‘on environmental conoiderationsili:.'“

“by the staff...we find HEW's statement something to this effect:
- The estimate of liqu1d radioactivity dischar/esvand so [orth, in our
© - judgmenit, is: not’ adequately documented : T

‘ ”Uhat do they want in order to mako the revicws? Did the staff get

" this to’ them? . Is. there anything further from 1: other than that.
'which is. reflected in the staff’ detailed env1ronmental statement B

.reflected on page 113' ' C

'In fact 1s there any supplementary communieatxon}to any of the awencie&j
to which ‘the Applicant 5 statemcnt is submitteo?" - o s

Answer&

VZLThe Depnltment of Health Education, and. ”elfare was furnished a copy

. of the" Consolidnted Edison Company, Indinn Point 2 FFDSAR with, sab<
'sequent amendments _In addition-the Department: was nsked to’ comment

.. .on the . ¢ontent. of the applicant's. environmental report under‘the
'";requirements of . NFPA . The Department's conments - were rcceived by the

" .Commis: sion. and" ‘'sent .to the applicant for comment " The HE: - comments

.. and the applicant' reply to these comments are 1nc1udcd in the .

: *bDetailed Statement ‘on. anironmental Consideration .a8§. Appendices T and’

e K respoctively U The vDepartment made. no- request. for additional infor-3]

J"Z=Qmatlon it has: not ‘at: this time indicated its: intent. to conduct: £urthe

-"'roview and - the 'AEC. at’ this' time. has. not had- further comrunlcation '
_ with the Department on this subJect S : L

;-In its comments, HEU questioned the documentation of the estimatvs of
,fliquid radioactive ‘effluents pres ented by . the applicant in the FFDSAR
-The ALEC recopni7cs that the estimates are. bhased on deriyn critoria .
- As ‘discussed.in the. response to the. following board question on page- 9 -
O (includinp the tables delineating releases.of radiocactivity from TR
plants), - -actual operating experlence is requxred to determine Lhe,”
"‘varlance'from ‘the estimates. STy ; e



];.v(Tr 495)
) gue°tigg

“Thén there 1is this further statement shown on- pa"e 113 of the staff _
v dctqlled env1ronnenta1 statement which says something like this:. Current B
“'P'k 1. take that as ptessurized water reactora,' operarino éxperience _'
indlcated that both the liquid radioact1ve discharge and gascous dis= . '
. charges. will be considerable higher and the Applicant hzs not.
"(preqcnted) ncw. design. ..(1nform(t10ﬂ) to support the lower. (cstlmatpd)”
discharges. “Can. the . staff give us what figures reflect: the currcnt R
oporatino experience and indicate that both the’ liquid and zascous
. diuchurvcs w111 be hipher, hig her than what, the rpplicant congxdored
r what h1u ‘been deciv 1ed in other roacLorc and vhat klﬂd of de,1zn' .
_;in101matlon does NI believe’ w111 ‘be necessary fnr it to cupport or.
'give a conclu51on respecting the estiwated lower dischargcs’”_ e e

) Annwer

.P PWR opc:arat:ln'7 eVperience ‘in. 1969 with reupect to. liquid and gaseous L :
- discharges are indicated in the enclosed Tablés I, II, and III.. The._3~'f
fiinformation tabulated was: obtained from the perlodlc rcports oF licenoees o
- and uupnlcmcntcd by 1nformatlon oatlnred during inspections’ by. the ALC: '
- ‘Division of Compliance. Slmilar tablcs for 1967 and 1968 have been-
'hpuol1ohcd in ”Qelccted Naterials on Invironmental Lffocts of Producin
‘_Elrctrac power;" Joint. Committoe on Atomic Fnervy, Augus t 1969 (pages"‘
~116-118). 1In rcyard to the estimatec of liﬂuid cffluents presernted ln
thn 1ndinn Puinr 2 ToAR, it is. reco'nlzcd that the numbels quoted-are
: devlnn valucs bﬂscd on desiwn critcria DCtLTmiHﬂLlOn of tho actual
" nuibers’ will of course rcquxrc Operatlnr'experience '
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' FOOTNOTES FOR TABLES

'.La0111ty llccn es require that the release of 1unioact1vo llouidc T
in plant cffluento be in accotdancc with 10 C¥R lart 20, "standards’
for Protection ‘Azainst Radiation.' For. mixtures of radionuclides.

1 the offluent, ‘Part 20 provides two alternatives for dete1min1no”

pe:ni sible concentration limits. If the identity and concentration.
of each nuclide is known, Appendix 3, Note 1 prescribes a. formula

- for caleulating the lindting value. INote prc,cribcs a neLhod for

oGl(Ctlﬁ’ one of ‘a‘serles of valucs if it can: ‘be- shown that certain

yradionuclides are not- present in the mixture. - The valueu calculuted

s or. selccted bj 11ccnueeo .may vary from year to y ar.

fOne of Lhe “limits specifically mentloued in Mote 3ic. of Part 20 10.
1'% 10'7 uCL/ml which . is suf11c1ent1y restrictive that-it. can be -
used for any mixtuxe of fission and corrosion products in water from . -
“.any nuclear pover reactor without any identification of the deioiso—. :

V“Ytopic composition of the mixture. Typical isotopic compositions of

“radioactivity in water from power. reactors are. such that limits hlgheri s
by two orders of magnitude or more are expected to be available to
"ﬁ;thc 11ccnseo lf ‘he wishes to support Lhcn with adequatc xadxotsotoplc‘
?analyues. ‘The, percent of 11m1t siven: in. this colunn g encrally repLe-gk '
'rcnts upper bounds to the value that would bo appllcable on the" basioj~-'

"fof a complcte analysiE of the comnouition

“Tne/maximum permlgSLble concentratlon of tritlum in wate1 is 3 x 1U‘r
uCi/ml . . S o

"Jhere the technlcal spec1fications cxpress a. )eloase 11m1L 1n terms
;of a constant factor times the 10 .CFR: Part 20 concentration limxts,
" the MPC’ used-is 3 x 10-8 uCl/cc.‘ This MPC is baged on. typical noblc

“mixture releases. with leus ‘than- two hours holdup. (For a holdup B

' glonyer than two hours the MPC is larger )

fwhcrc Lhc tcchnical specifications do not state an, annual 1imit for"

" the iodine 5- and. particulates, valuos of 1 x 1()"1U uCifce ‘and 3 x 107
SuCi/eey respect:voly, were used. These MPC's:are based on. the most: .

'rcutricttve 1sotopes normally found-=I-131 and $r-90. Thé annual’

11nit was reduced by a factor of 700 to account for reconccntr°t10n
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C(Tri 497)
: Quo tion

_"Apparently the poqition taken by HEV iS‘odld to be tﬂkon becau e
~ gaseous rcleases-during normal opeldtionv at Indian roint Mo. 1 have
- been: much hirher than. at other siiailar operatlnb PRs whxch could be

. intcrpreted to indlcate that the gaoeous waste holdup was not used to -
~the fullest extrnt, ‘and. s0 forth R '

ﬁfConld the taff yet those fiﬂures or could tho Anpllcant7 “hat vere. o
‘f}th relcases from Indian Point No. 'l which werc higher than ‘other «injlar
Coperating PURs? ‘ihat are other similar PiIRs aud what ucro the firUch;.;u'

- for. reledqes fxom them?"

f"Aﬁswer

. tahulalion of Faseous offluent from operatin. nuclcar powcr planrs
.1s includnd in Tables I, II and III. ' : : Lo



. (rr. 500) -
7;’?9uvqtion

: "Tn the” report there 1is" indicated that ccrtain changc or - conditions RN
T will be roquired such’ as purging the containment or romoval of the
’_”hydrocen, "dd)nh filtczs to the ventllation system. :

‘I would llkn to havc an indication as to wHy thcqe chcn"ee or additions.fi
‘are not 1oqnircd boforc the plant .r0es into operation, why Jt is:. '
possible to’ let cone chﬂn e6 or additions cowe- along a yc4| or two ox

v-""..:thrc(- y(s‘_h,)-aft(“" Lh(} plant bc inu to opcrdtL '

”idhat conrlderation,_led to the concluqion Lhat those could be dela;nd’“{w517ﬂf o

'lf;Anfwer.

ij?The ACRS; in ‘their letter of ocptomber 23 1970 recowmbndéd:that:
'<equ1pmcnt for contxollcd purginv of the containmcnt atmoephere should

be deuigncd and provided during the fir*t ‘two years of operarion at

- ‘power.: For: Indian loint 2, the purjzing syotcm i"confiderﬂd to be a
_”;;backup to the redundant flame recombiners which will be dvailable at"
- cinftial opcration.  .In our judgment, the two. year per;od is consldcled

734to be reasonable. - Plant operation for: this porlnd wirhout the backun B

':»_-;purbin'7 syotcm 1s‘acceptdble.f

”In 1t"-]ettc. the ACK% aloo ‘recop n17Ld th t thc 1nuta11utxon of a
'7charcoal filter Sy»tﬂl in ‘the 1cfuo]1nn.bu11dtn' would: be complcrcd
by the cnd of the first: ycar of full power operation, . The purpose of
this: £11Ler system iv ‘to’ reduce the poLent1a1 rolea,e of 1adloactivity
An: the event of . damane to an irrndiatod fuel.d“qembly during -fucl
handlin.,. Since fucl handling of ‘irradiated fuel will take plnce ‘_ :
18 to 24 months . followlng fnitial ‘operation, a DCliOd of" ‘one ycar..n,V,”
";is a reasonable time for installatlon of the systcm :

”Arnclosuros o

_ 1 - AASH 11./46 : ) : o

' 2 TablCa;pUbliuth in ”Selcctod Matcrials on
anixonnental Fffccts Producxno Flectric Power




