. 5“
L

EBACTOR SAPEYY RESEARCH SUSCOMMITTEE MEETING

Q'HARS PIELD, CHICAGO, TILINOLS

MAY 27, 1971

The Reactar Safety Messarch Subcommittes met at O'Hare Field om
A971 te discusn the AEC vater reactor safety research program.
SC tLis meating were the followlng:

ACTR

« Okrent
« Hendria
o Mangslsdort
« Monsow
U'kally
’ C“.‘.l ACRE™ ieatr

May 27,
Preasent

;

. Bright
« M. Kavanagh
H, Layman
E. MePven
L. Mer=hom
J. Pressraky
R‘Lull.OrL_'__llff A, Seavievics
L.\ 22 K14 -1 % « F. Brockatt, INC
B, Grimes :‘b
8. H. Hanasuar
E. 5. Mioogue
J« A. ¥orberg
M. Rosam

Carblener, M1
arrondo, INC
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ng with Regulatory Staff R‘?".f?.!}.,!_t__f_m

« M said that soms of the areas of yuree
T: b:t::'o:‘ood in the future for diffleult -u..,, ““"::'::iluc:; reactors
resolved through use of acceptably conservative dosigy Wuz;:: ;u can be
{nquired regarding the ACRS and Regulatory Statt'y (.1 '-h;t r. 0'Rally
priority for resctor safety ressarch by the fEC. by, o "‘u:'n!‘o the
two groups have an influence and are listensd to but gy e satery ":( the
program has s certain samount of vomentum snd “akas some g ten tu.....:‘“
ba brought about, Dr. Hansuer indicated tha' the Commissiey (g Sharg o .:(
research funds and that the situstion is going to bdecros wer: | o, g t\."’
Buresau of the Budget sses the large weter rosctor industry, sad viey Sestine
the nead “or the AEC te provide funds for water resctor safety ¢ Soan ruh ,
Kavanagh . ated st & recent Joint Committes Hoa..ng t.b,t an additionel §ae
million/year 18 nesded for veactor safery research. DREDAT hav botm iiawge

ts obtain imdustry pariicipation i & jolet rescror safety rur ireh itemy
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Dr. Hansuer thought that some difficult decisions may have to be nade
regarding water resetor safety research, Ha felt that pecple will really
have to mean what they say 1f ‘odustry (s to be told that ressarch i(»
necessary for the licensing of reactors, He said that he did not know
how (ndustry could be told that certain research 18 necessary 1if it (»
wot necessary for resctor licemsing., He said that the situstiom is come
sllerably different from that where (t 1¢ suggested that tha AEC perform
ressarch to provide cesurince regading resctor safety. Dr. Hansuer stated
that thers was vecently & vesd for $100,000 of safety resssrch monay te be
redirectsod, snd he fownd that DEDAT wes met fully respomsive:, & hough
vhan 1t became appar-at that the mowey vas absslutaly nesded it becrme
fvilabla. Dr. Ovvent suggested that considerably less soney than would
be ldeal (s vailable for resctor safety research.

M. Norbery stated that, in the mejor areas flagged by the Regulatory Staff
tn 1967, off L
' ool e % bhas bees expended, that tha LOFT ssphasis has been shifted,
\ i X Semi-tale tests are giviog results. He thought thet the reactor
h‘hzl““"'--\ ererem hat besm respowsive in the Heavy Se fow Steel .
e.,...,."g,'{:' Bavirowsental testing of ecu.pwent wvas staced to be of &
carvied out ia :'"7 than the AKC, although some such testing has bee

Owne . lom with LOPY. Containment response testing wa . pers
formad a8 & vasult o) comoerus the Regul \
be analysed using amslytical y sulatory Staff. Pipe vhipping vill :

tosls iike the INC STRAP Code. In the sres of i
reliabilicy snalysis, (odustry (4
! carrying out am effort under the EXI
progras. Dr. Ohreat 64 . ‘hat {tems iike work ow pipe wvhipping do not appoar
to be the ususl types of resctor safety resmarch pping
« Okren sgarding wh ree

= " tmtr:‘ r“ uL:‘thn:" oy tor safety ressarch progras is
defisiemt, Mr. Minog work renarding the o od
fast saough. Dr. Rosem stated that & real tesg of a ECCS not progress
program Ls how it reaets in & crisis. Thore (s 4 4(3:‘“‘“ safaty research
of the Regulatory Staff cegarding how wuch of o .,uu‘*:::o rou persons
ECCS, Dy, Rosen though® that new systems are needed o4 m: # regarding
foais beesme spparent spproximetely §ix wonths to 4 yaar age “n:!':“m- De-~
that, Lf he could have his say, he would direct DEDAT te enpage - :G:td
developing new desige concepts relative to ECCS. Dr. \uoewes said :: bo:t
LOFT 1s needed snd that LOFT should be & bigger and more sxpeneive n:.
that would produce results soomer and with fewer frills. nr, lu..:':: ‘:‘:‘
out the problesm of sealing the LOFT results to 1000 Mie resctort , gy, et
said that some of the bast people at INC have indicated that com itew sed,
presectly aveilable sre nol adequats for the big resctor systems for whien
celeulations are necessary. Dr. Rosem pointed out the problem of protetyp,
tests and that he doss not balieve that scaling safety problems (s -a sy
mattey.
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Beoults of the semi-rcale tests ralse questions regarding such codes as
FEUST snd FLECHY., "v. Roses sald that such codes cannot predict vhat will
happen in the case of & largs cold leg bresk, Gross assumpticns are wed @
{o the computer caleu rtioms, and 8 mumbor of persons vho are frmiliar with
the codes say the results of the computer caleulations cannot be bellsved.
Dr. Rosem thought that this matter cansot be soived within the next year,
Dr. 0'Kelly indicated he believed that Dr. Morris vas talking sbout iteme
for which Westinghouse wnd aot DRDATY should have the prime buidem of proof.
pr. lansuer indicated that he had discussed this matter with some of the
vendors, and they sey that they sre trying to wake a» loput to the DED&T
PrOogres.

Dr. Okrent cald that he had & ssall complaing to reglater regarding the
Regelatory Stalf not arranging for tha Committes to receive coples of the
CRESY report, “Water Cooled Rasctor Safety”, dated May 1970, This report
raises quastions regarding BVRs as veil as PWRs relative fo ore cooling.
Dr, Okrest referenced page 14 of the repoert which {ndicate :hat work '%
needed ou how spray distribution is affected by the rise of stesy and rezards
ing the effect of the geometry of the systes, Dr. Okrent asked the Regulatory
Staff {f 4t (s ressonable to request th-t they answer the questions proposed
in the CREST doeument. Wr, Norbe:g sald “a believed that the FLECHT progres
using fusl bundles (s & direst outcoms of the Ragulatory Staff recommendatic .
{n 1967, Dr. Rosam stated that the use of sprays helps the situation relative
to BWRS. He felt thet, (f stesm had been used instesd of air /n (ke spray
tasts, the results vould have beem evem more favorable. FHe Indicated he feals
comfortable regardisg the capability of the BWR ECC3. Dr. Okrent sald that
m_c::‘: d“‘.t-b: "“:1:: dated May 1970 and references 1969 reports states
. use of bettam ing vith & tep spray s & complicated system, Dr.
Okreat alse i{ndicsted that the CREST docwmamt suggests injectiom of water
directly inte the highar power density areas

Dr. Roses salé that the more .at has been learned e L

things sppear. Nr. Mangelsacyf statad that Dr, h:“h:‘n:s:':“::::::um
{,e., vhather thare will be turmoil Lf changes (n design are ‘«iuired as & '
result of information geined from the LOFY tests sod whathe, “;u““ vith
sarious consecuances may occur before the tests are complated and wny necessary
changes im system desiga made. Mr. Mangelsdorf asked which of these two Ltems
{s of the greatsr comeern. Dr. Rosen replied that he vas move comcarmed about
the turmoil thet would bs iovolved. He stated he believes it (s am acceptable
risk for resctors to contimue to operste umtil the LOFT results are obtatinad.
Dr. losem believas that LOFT way raise questions that will result (a o de-
cisicn being made that chenges {n the CCCS are required. e ballever, however
that separsts effects tests vould be preferadle to the LOFT tests od that 1077
may not provide the NEcessAry snswers for quescions being reised regarding 2008 ',
Wr. Mangelsdorf inquired as to vhather Dr. Rosen vae predicting & catastrophia
sceident by 1974, Dv. Rosem replied that h. was not but that the s.lsty history
of resctors has not been jood, He lodicated that the possibility of injection
of water directly into the core by the ECCS should be iluvestigated. Dr. Rotes
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stated that PWE vendors say that spray systems camnot be used (o PVES becauss
of the presence of costrol rod system squipment above the sore. He thought
(¢ 18 not obviows, Lowever, Lhat spray systems cannot be used in PWis. Dr.
Henauey sald it was clear from the present discussions smong members of the
Regulstory Staff that vhat they are searching for ir vhat to de shout licens-
fog. He statad he belisvss licensing nesds to ba based om & sariee of Lasts,

with LOPY bulcg me of Tabe,

DEDAT Representatives

Wr. Pressesky prerented the information regarding the DRD&T reacter sefety
ressarch progras shovn i(n Attachmant 1. He said that DRD&T has requensted

an extrs $2 million for PY 72 vhich is not showm, The decreased funding
indicated for the Power Burst Yaeiiity (s due to ending the expend {tures for
capital squipment for the Capsule Driver axperiments. The mouney (ndlcated

for the Power Burst Facility doas not include that for puirchcse of lrradisted
fuel. 1t 16 hoped that suck fusl can be obtained from fus! wanufscturers,

In reference te the fast resctor safety budget, Mr. Pressesky sald that DED&T
{a trying to anticipate LMFBR probless shead of time. The momey budgeted under
chemical resetions is baing spent for Lovestigation of failure of cladding 'nder
heat ; trensients and (o support of the wests solidification poogras. The
thermal effects tests are being tersmineted, but the vaste solidification progrea
s belng continued. Some problems have been encountered relacive to the Lyons,
Kansas waste stovage site. Ressarch regarding weste mansgesent has not . 2en
complated relative to the handliag of noble gases and vater containing ‘ritive.
Relative to the budget for reactor asfory analysis snd evaluations, Dr. Okrent
{nquired whether the decresse i funding betwesn FY 71 and 7Y 72 is due to
closing of the HTGR Program office, and Mr, Pressesky {ndicated that it is, In
regard to the engineered safety features study, Mr. Pressashy indicated that
the 31 pipe rupturs study willi s tsrminsted within .he next flscal year. The
wvork under My. George Brockett of INC was budgeted for 3.7 million dollars in
Y 71 and 2.9 million dollars {n ¥Y 72,

Mr. Pressasky stated that DEDLY has met with representatives of srchitect-
evgloesrs, [P, EEI, ete. They have recently bagun to hear frow the Atomic
Safety and Licensing Boarde. Tho Resctor Safety kessarch Steering Comuittec
has sot et for & year now, This Comsittes was sstablished to assure adequate
coordination betwess DEDAT and the Ragulstory Staff. Dr, Okrest {nquired
whether, (a the process of detarmining vhat money it recommencs be épent,
DEDSY considerc the rasctor safety ressarch needs of the country and attempis
Le see that the AEC progrem (s mificlent te mest tnese needs. Mr. Pressesky
stated that DEDAT makas such an analysis to & certain extent but thst there
are differences in opizion between DRDET and othars relative to priority, and
DEDAT doss net feel obligatod to waintain am AEC program which is “suffictlent".
The Water Resctor Safety Program Office originates ths DED&T budget request.
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This Lo nodilied by Mr. Pressesky snd them Mr. Shaw, Mr. Pressesky stated
that support of » specifie spplication: is the responsibility of sppliecants.
Vork Lo performed in carrying ovt DEDAT programsatis rasponsibilities in
assuring that there i# sdequate informstiom available that suelear pover
become & part of the electrical powar scomomy of the country. DEDAT hae
responded Lo questisas of the Bureaw of the Budge. by saying that they be-
lieve the resctor safety ressarch budget should be decrensed with time but
that DEDAY should insure that its ows Lluterests are served and that the
persons who have te dueide regarding resctor safety have &n sdegquats basis

for decisiom, My, Presssasky indicated that the cost to the resctor safaty
research program of ilaflatiom i approximately 101/year. He presented &

chart eatitled "Resctow Safsty Program budget Cyele”, vhich L ineluded o8
Attachsemt 3. Mr. Pressecky indicated that the amount of woney to be spent
on selsic matters vill be less in FY 72 tham ia PY 71 becsuse DEDAT supported
USGS werk for the Ragulatory Staff im FY 71 for {ndividual resctor cases. The
emount of woney speut on the water resctor safety ressarch program L8 fairly
constant, aad Lt 1s belleved that it will eventually decreass to approximately
S million dollars/year. It is hoped that this will be supplemanted by an
arrangesemt by vhich (ndustry vill provide sppromizately 5 willioa dollars &
year in sddition. Mr. Pressesky stated he belleved that this would be &
ressonabls velae, sines, is \ls opiniom, the numbar of changes in vater
resctors will pesk asd thare will only be ¢ small nusber of changes from yeas
to year. One problem that has net besn adequataly faced was reported to be

tha trausportatiom of redioastive wastes. The Generyl Manager has established
@ vorking group te comsluer the problems of shipment of liguid wasts.

In response te & questiom by Mr. Mamgelsdor
ke believes that a dwious question does u:;:":q::::.g:c:“t:. ;;‘n:n:o‘
supplamental appropriation has Deen sought for resesarch i this ares. Mr.

Prevsesky said that be doas not balieve that t
srecluded but that L% can be made wluctucly‘.\.‘lt::}. ”:l:.t:::::: e;t“
were ‘s baling spest regarding ECCE safety ressarca ““,'o. resaarek regordi
gereing
system integrity. Mr. Mangelsdort inquired vhether, (f the 32 million i» not
obtained, there is somethiing less urgeat from which fumds could be diverted
Wr. Prassesky replied that theue are probably sreas from vhich tha woney st B
obtained, We said that it would help, Lf fusde must be diverted, (f thers were
pressure from industry te do this. Dr. Okremt ifnquirei, it .,_.; ts avatllshie
for & jeint ARC-imdustry safety research program, \hachar work will bs c‘."“‘
out in scoordamee vith vhat tha Ragulatory Staff thicks has the highest priovity
the AERC General Hanager, OF {ndustry. Dr. Okr.at pointed out thet vesearch re« '
garding ECC3S has an A priovity., Mr. Prassasky stated that ssfety ressarch vork
Ls presently being performed mostiy om A priority ftems. He stated that DEDAT had
not had & strong recossendatim from anyons regarding the need (e resesreh rela-
tive te blowdows heat trans’er. Mr. Norberg {edicated that the Regulatoly Statt
has provided cons Lderable guldanse regarding the resctor safety ressarch program,
Mr. Prassecky stated that this war trud but that the ECCS has not been highlighted
st needing ressarch antil the recemt discovery that water =ay pot euter tha core
wvhen the ECCS is setuated, The probles was not {dentified until October ov
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Bovesher of last year duriug the semi-scale tests, Mr. Mangelsdorf {nquired
wkathey DED&T balieves that ldentificatiom of probleme is part of their job.
Mr. Prassesky stated that, in developlig requests for funding or the traasfer
of funds, it {8 belpful {f induscry has delizested & problem. Wr. McBwen has
beaw visiting resctor vendord for DEDAT to detearmine wvhat they are doing re~
x garding the 7OCY situstios. They have & problem regardiug customer relations
and are probably desirous of a zooperative program for resolution of the ECCS
problem, Dr, Hansoer indicated that ons wey that the vendors can be dewended
wpon o be responsive in reso'ving the ECC3 probles s not te (ssus licenses,

Mr. Bright of tha Water Resctor Safety Program Offica presented {nformation
regarding the 'Vater Reactor Safety Program Plaa”, dated February 1970. He
reported ‘hat there has besm a partial de-emphasis regarding tae etudy of
piping lategrity, Mr. Bright said that he believed the resctor desigs should
ba capable of coplng vith the hydrogen problems. During testing of the CVIR
couts inment, there vas some |iner deformation but we problem dus to liner
leacage. Tt was suggested that the contaimant lirer design does not hesd
safety research, byt the designer of the liper ueeds to do an adequate job.
:17“ 811 of the work regarding behavior and control of fiseiom producis is
oing de-emphasized. Or. Okreat inquired as to vhether there are questions
"‘ﬁ:‘“‘ the stability of any of the chemical sprays being used, Dr. Hensuer
rep ‘u:“ ;;: are problems Lut that these are believed to be fairly well
“""u u"n I indicated that they feel there {8 sdequate basic informa-
on ave ., E was reported that comcars is not being expressed regarding

naed fox safety ressarch relative ¢
ol piastar Saastiss 699 betas “.-ohr‘:uuvlty {nsertion sccidents, Studies

Dr. Okrent inquired regerding ths reasem ther studies relative to large core
kinetics are belog de-emphasized. Mr. Bright stated that there do not sppear
to be any lodustry or Regulatory Staff concerns regarding this prohlem. Dr.
Okrent scated that the CREST document (ndicated two sreas of concern regards
ing reactivity excursions. Thare is & questiom regarding the behavior of
large cores under sub-prospt critical transients, e.g., the pesk power presant
during xenom traensients. Dr. Okrent indicated that u..u uncertaint 1.’)\,, he
lighted whem & vendor says that & waximss of only 5% unearcsint la,mt-:
flux wvaluas is acceptable. Thare are also questions regerding :hn super-prompt
eritical situation. Dr. Okrent indicated that quastions have been :::u: ::
garding vhather the power liaite for rasctors ave belng pushed too fay., Mr
Pressesky said that operstiom of the FBF power-coolant nimmateh .q.u_;.“.'
should provide some informatiom om this subject.

A questive wes raised regarding those aress whe ) mors work (0 seded chan
PEDAT cam fund. It wvas stated that the primery sress are regarding daswowmpres-
slom snd besat-up prior to ECCS {nitistion and regarding core cooling phenomens
during BCCS operstiom. DRDAT inaicated that parhaps more ephasis ceeds to be
placed om the pessibility of by-pass flow. Both Mr. Pressesky and Dr. Rosen
agroed that design changes should be considared relative to the ECCS problem.
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Mr. Prassosky stated he balieved that the Germans recognise the poteatial
for back pressure in the core praventing water from sataring the rore
regiom, He thought that part or all of the Germans' vater resctor derigns
(nsorperste & system to introduce coolant ilute the upper plenum of the

resetor prassure vessal, Dr. Okrent sssed 1f Mr. Pressenky could obtalm
{aformation ou the Cormen ECCS designs.

DEDGT indicated that sn ther ares they believe hes insdequate funding 1@

that of coolant starvation. They thought that this is an {mportant a.ea

end that it would be worthwhile to sceslerats the progree of chtalning
laformetion,

We. MaBwes stated that DEDAT has vecently attempted to establish an AEC~
iodustry safaty resssrch program snd ie seski~g & funding base for tueh &
program. Atischment ) indicates the weetinge that have been scheduled, At
the February 197) weeting, ‘he reactor vendors agreed that they would pro~
vide fumds Lf the wtilities would de likewise, It vas proposed that industry
:;::“‘ ¥ million, and the vendors appasred to believe that thir wes resson
ho;iet:h:- next presented "Rasctor Safety Ressarch rrogram [ndustrial
ih Lo calad Puture Plans”, Attachment 4, The resctor vendors insist that
sstbai t::" te obts Departmest of Justice spproval for their partiei-
proposed jolar effort. Mr. Mangelsdorf fnquired regarding

:.:::::.:'::;:":::fﬂr. and Mr. McBves indicated that it wuld
cooparative programs hatwees thy ml‘::r:::;::., There i# sowe precedent for

For .I-“ the Rdison
xlnt;: ’t::ltﬂ“ v"'“’“ tppreximmtaly $500,000 for the aur'vrm-- sud
OxNL ormed work for industry regardiag ctarcosl filters.

pr. Okrent ineuiree regarvding where fusde
to mest regulatory needs iu the future, voeld originate for AEC programs

$1 million, pear is being spent in direet ?-,:?:;‘X.‘::‘: :h“ ;:.:‘tm

La thought that this might lneresse te spyroximacaly 52 u‘llt. 7“ " m,
McPwen indicated that the NEDAT research moway wil) u“: .u":.yt:l'. e AP
the industoy participation prograx. Dr. Okrewt Lmh." vheiher .,,;: ARC
monsy L8 lovolved in the (ndustrial participation progres, 1t "i‘ >

step more removed from the Regulatory Staft roqutr-mu.' [ ".....?
replied that be did not think that Lndustry would support the program usl

it is responsive to the Regulatory Staf? needs. Mr. Mctwen -ug:tn.:‘t:”
Regulatory Ctaff has & permaneat {nvitacion to attend mestings Setwesn Dln:a
and industry representatives rogarding the cooperstive progras. 1t was pointed
out that diseovery of tha potential for clad embrittlement did uot ﬂt.t::u in
an induniry spousorsd progras but in ome wvhare investigators vers te pursues
thair ows interest. Dr. Okrent stated that there (s & nesd to crasidew Sew wuch
safety research will ba frea from Industrisl directiom. Nr. Fiuasesky sald thae
the jolmt progrem will be under stromg Regulatory Stalf and ACRE (nfluemes. Thy

Water Rasctor Safety Program Office will draft the proposed industry cooperativgy
progres plas.
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Mr. Pressesky sts.ed he believes that foveroment spending for warsy cesctow
safety recearch should be decresssd and industry spendiog incressed. Dr,
Ohrent {nquired whether the total smount being spent will decrease. Mr.
Pressssky replicd that, (f the LOFT and PRF capita costs are naglectad, the
Sacumt spant should remein about comatant. Mr, M:Bvem stated that DEDAT
would heve to meintain fine) control over ARC zonay spent for resctor safaty
research. Mr. Mengeladorf said that, by the «iae tcban, DEDAT cannot axpect
to obtain crmpleta control over all of the wmoney provided by the cooperative
program with (ndustry.

Mr. Ssaviewics presemted s nusber of elides, and coples of thess m,}rlu‘d
s Attachment 5, Mr. Mangelsdor! stated that, despite the results to be
Obtained, there will still be worries about what might occur in the lower
Plamm of & resctor. It was steted chat thare appears to be & lack of {aforma-
tlom resarding besic phencwens and & lack of sbility to represent these phanow-
*ne in tests:. “r, Ssewlewles preseuted & slide entitled "FLRCHT Tests
Veriables*, py. Chrent inquired regerding whether this program was considered
L0 be completed beceuse the scheduled experiments hed bean finished or the
BAcezaary information obtained. Mr. Staviewics replied that it was bdecause
the necessary (aformation had been obtained. Mr, Pressesky astated that the
rymu Of the test vas to develop the heat transfer correlations for am LOCA.
D7, Okremt (nquired bow mamy good ¢lean core sprey experiments {mvelving Zirca-
:"’ bad bean parformed. r, Brockett replied that no clesn test had been per -
ormed ia the semse of shtainteg lafermativn wp to 2200 on 2300° 7 Mo
Staviewics repirted that axcessive hegter fatlure occurred above a cortain

temperature. Dr. Okrent said be believes that persons eveluating the effective~

ness of spray systeme lack sufficieas basie taformatiom for such eveluations
Mr. Szaviewics stated that Perhape addiny " "
50400 10 ooder 5o ehistn Lot A onal work {9 needed roperding hester

o8 At higher temper N . at
saild that & single expariment with "n“‘t:“m ftt:z':..."mm;:m

sufficient information o “‘ch to bare & deatston ¢ di

acceptabilit
of operation of & resctor. 1t was states that the G:‘:Iw:‘m h::t trnnnzu
program will start im early FY 72 and will probably be monitored by INC. This
program vill take epproximately “wo to three years te complocs. '

In regard o lawel swell, Dr. Okrent {nquired as to vhe

blowdows caloulations to see {f they agree mnttuttn:;.:sgcc:“ ::':::‘“
reportad that they heve wodeled Vernmont Yankes but thet they have nct shestand
firw results that they would really believe, It vas Stated that IMC would not
like te imply that level swell will not occur. The TUAStion wa? ratsed as te
vhather 10 iutends to perfors wmors caleulation regarding this wetter, end

it wee Ipdicated chat they do mot., The question was ralsed as to the reason
vhy, and Dr. Pansuer stated that this is & long range probles and that thave
Are questions for vhich thare (s & xore Lemediste need for answers. Dr. Chkreme
lodisated thet for upcoming projects, like Newbold Ialand, ansvers sre needad
regarding core spray systems and flooding for licunaing BWRs. Lr. Yevauer
stated tuat the sesss for saalyving BWRs are being developed. Dr. Okreat in-

quired as to whether the BWR LOCA s{tustiom {s & money or people - limited
matiar in regard to evaluatiom. My. Pressesky veplied that it (s perhaps »
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of ssch, Mo thought, however, that (¥ nore monay wers sveilable (t would
still e diffleult to have more persoms svailable to perform the werk at
ING. Time would be required to (ncresse the staff. Dr, Okremt stated

that pressure was placed om G to supply informstion and they did, Mr.
Fressecky stated that DRDAT is applying tha resources they have svnilsble
to aomlysing the GT (nformstion. Whes the probles of the ability of the
ECCS te supply watsr to the core was identified, the Regulstory Staff ssked
for more assistance tham had besn budgeted. Resrrangesents of the fund ‘g
were made tv provide for this. Dr. Okreat {nquired as to whether INC has
persons who could perform the required vork for PWRe and additiomal prrsomnal
wvhe could vork on the problems .elative to BWRs. Dr. Okrent {nquired, in
particular, vhether there are persons vhe are not {avolved im the Regulatory
ssslatance program and not working om the 1-1/2 loop ~smi-scale program vhe
coull pursue work relative to BWRs. Mr. Brockatt replied that there are.

Perscemal could be obtained from the sarvice resources smd thess services
bought.

Dy. Hansuer stated that the monay for the regulatory sssistance progras
comas out of the Ragulstory 3taff budget. For ¥Y 72, there is not snough
money ia the budget for regulatory sssistance. He otz od, however, that
m:ll,r Seams to come up with money then it (s needed. Dr. Fansusr
o ot h;“ Subcommittes {8 interested im the Regulatory Staff budget,
orm Mr. Price of this. Mr. Mangelsdorf {nquired regarding the
”‘;&h&:‘“ of effect of plenum swe'l on cladding temperature. Dr. Rosen
b ““u:l"hz“"'“m“" 100* ¥ Dr. Okrent stated that there are
byt ¢ islons to ba mede regarding (ssusnce of comstruction pers

wites for certain PWRe. Dr. Haonsuer seid thet. (f
’ it 18 decided that inde-
pendant calculations are nesded, this would result iz wooths of delay.

Mr. Ssawlevwics reported regarding the LOPY p
- rogram. e presented two elidas,
“LOFT Tests (bjsetives® and "LOFT Tast Progrem® which are ineluded in Attach-

mant 5. Attsa sent 6 shows the presect schede

that DED&: expects to be ahead of this e 1 15 ';:.";’,, e:;.i"_’:: e
spproximately 601 complete, and the major components hawe all either bees
ordered or completed. Modificatica of the resactor prescure vessel o s to
be tha critical item, and the vessel (s now scheduled fow delivery 1:’::.
1972, Mr. 3sawlevics showed several slides regardlog the Fay, whieh are in-
ciudod is Attachasmt 7. Dr. Okrest inquired regarding the memimss Bw; It

value that cen be obtained with & small cluster of fuel rods. A 28 pw/ft
velus cas be obtained (n @ 9-rod cluster and the experiment rum fow one hour

A modification is te be sads to permit such rume to continue for &8 lewg as
48 hours. Dv. (krsat thought that Lt would be helpful to perform seme out-of.
pile backgrousd experiments with wolten fuel and hot water befors perfermning
the 9-rod test. e PIF (s scheduled to be completed by the end of 1971, Soue
changss are baing mads in the facility, but these are not expected to delay
operstion of the resetor. Dr. Okrent commented that DEDET appeared to %o culte
cusponsive regarding obtaining {nfoermation relative to the quusciiom a8 to
vhethar & real problem exists {f soma fuel is melted while a reactor (s operse

..... -wwwﬂu'mwm_m
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to;‘,,w PRY will set be submitted Lntil October or November. Fe stated that
the repovt hes beem revieed and th ¢ hopefully this will resslt in a shorter
MM time, ‘
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Mr. Pressesky said (t appesred that questions regarding ECCS might be
resolved by injection of water om the top of the cors as well as Lute the
battom of the pressurs vessel, Mr, Mangelsdorf inquired how uniformly the

p distribution of the water veeds to be across the top of tha core is ovder
\ for injectiom of L.e vater to be <ffective. Mr. Pressasky indicated that
he believed & spray ring should be usef with several noxsles. g

Mr. Brockett drew & curve shoving the mase of fluid flowing through the cors,

fusl tesperaturs, and pressurs im the vessal as & functiom of time following

sn LOCA. He stated that thare s only spproximately & 16-foot head of water

te foree water through the core following am LOCA, Dr. Okrent asked Mr,

Mrocvatt's opinion relative to the effectiveness of insertion of cold water

inte the upper plemus. Mr. Brockatt replied ha balleved that this would be o
sffoative,

Dr. Okremt {squired regardiog how Mr. Brockett would dasign a PWR so that oe
further safety research would be required regarding the PCCS. He saild that
there {8 no slwple solutiom but thet it wust be assurel that the stegnation
point Ls in the lower plenum., Mr. Brockett indicated that & good top core
FPray system would e veluable in remosing back pressurs vhich migh® prevent
the flooding of water frem the botiom >f the core. He reperted thar im-ecors
sprays have been used in resstors in Eog land .

brutbl:::::o‘:o:r that the hast tranefer correlations used for the ECCS
:‘.‘ :ub“ R, o ::‘-:Lrtul Mture, We sald that the correlations are »
o g i q::t.‘u...; %o bundle data are sveilable, Dv. Rosen
. Lﬂ_ - uantitative treacment of fluld flew and heat transfer
for the period before the ECCE (s sctuated ¢
or an LOCA (s pot fortheoming im
the near future for the cold lag bresk seetidan: Mr. Srockstt thought that
the situation was relatively good regarding ey . " " :

*utually predicting tue course
of an LOCA during the first few seconds. My, Okyent loquired regarding the
possihility of designing & core cooling system thay hae e 999 w: of a 1000
chance of functioning adequataly. Mr. Carblener stared that, for PWis, there
are three systems of lmpovtance, the low pressure amd high n"onm safet
injection Dystems and the sceumulators. Be thought thas the pressurs en’:-
bility snd < pasits . of all three might be varied «d that (nereasing the
capacity of tha high pressurs safety injection system should have the firet
priovity. He belleved that the capacity of the low pressurs systas should
alsoe be iprreased but that he would tend to maintain the scewmlator pressure
low. Dr. Rosesm inquired as to how stesm generator i Jtures aight be handled
Mr. Carblener stated that, if & design 18 oecessary for this, ha wewld ..“.;;

placing & valve in the upper plenus. 3

r. Roses indicated that an spplicant had reported the previous woek that hig
computsr code for the locs-of-coolant sccident requires 20 hours te rea., Dw,
Roses said he belleves the vendors ars wasting thelt time in devslopiug a
cods for the occurrences during the first tes seconds . * & blowdowa @vent.
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He stated that, Lf it wers up to bim, he wvould make gross assumptions regarding
tha events during the first tem sacomls.

Dr. Okremt ' askedod vhather, if the stess pinding probles i# no'ved, one cEn
be sure that ewmough vater will resch ths core region fast enovgh, Dr. Okremt
{nquired regarding how the design of the PWR might be changed ‘o that salety
russarch would net be required to prove the adequacy of the ECLS. Dr.
Yherrondo stated that weter could be injected directly inte the core Lf one
{s not concerned about neutrom scouowy. Mr. brockatt indicated he balieves
the ECCS for BWRs Ls move relisble than that of PWRe because of the use of
core spres systems, Dr. Okrest pointed out that the GREST documen’ ~ant Loned
previously states that the use of A& core Spray and bottom flooding are ailffi-
cult to analyse. Dr. Okrent suggested that Dr. Yoarrondo might reviev the
statemsats is the CREST document regarding ECCS. Dr. Yoarronds said that &
review of BVRs ¢ ‘ght indicate that au increase La rates oF capacities would
be desireble. He thought, howaver, that BWRs are in & much more fevorabla
miﬁ-ﬂ relative to the ECCS than are PWRs. Mr. Carbiensy said he Leilevee
‘ht reliance should be placed more Om flooding than on Spray systems auvd
hat, parhape, it s scadenic whether spray syitems are present. nr. Rosen

scated that GK calculates tha
capasie of cosling the core. Le flooding and spray systems are both equally

Attachments 8 and 9 provide information regarding the HSST progrsm. Dr.

Okrent ingquived whether thars are :
quataly funded . ways in which the HSST program 18 {nal o~

Mr. Marshos sta.wd
letters during t that the Regulatory Staff and ACRS

he lest year and & half
the scope of the progrsm vithout thers ‘m :0::::: {n an expansion of

funding. The progres had been scheduled «n M

contimes inte FY 74, Mr. Marshon stated “':‘Dzl::t‘ 112 z::‘:::i‘:u

paeumatis testing with the ACRS but probably mot umtil after they have come

pleted hydreulis testing. DEDAT 18 reviawing the possibility of cbtaining

vessals made from plate waterial but probably will not be sble te obtain

sach vessals of the desired diameter. Dr, Okreat inquired ragarding how

such 18 knowa of thn nature of the fatlure LI 'ha preseurs ":.l mstavial

(s ia the ductile renge and & crack occurs completely through the vesssl

wallk., Mr. Mevshom said that hydrsulic tests will net tell how far such

fatlures would go in & posunat is situstion. DRDST ‘s parfovming work re-

garding limit losd capscity, ete., for piping, but that they are relying om

industry fow this type of work on pusps end valves. It vas reported that

thare hew recently been significant progress regirding flnite slement snalyeis

DEDAT balieves that it 18 necessary to desiin by finite element analyeis fow y

7B in ovder to be able to include the effacts of thermal stresres. As

elastis analysis cas ba parformed for almost any kind of prisary systam
. Thare is & problem, bhowever, {n obtaining test dats. There has

bean & problem regarding leakage of Neval Reactor valves. A cruwda finite

element snalysis would have {ndicated that & problem ghould heve been ex~

pected. Mr. Worbers said that & good anal 18 ragarding pumes and valves
‘*H%M-MW W [T TTT Y W § S——
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(s tos sspensive, Mr. Mengelsdorf {nquired as to vhether Lir really 18

balloved that pusps end valves can be edequataly snalysed. Mr. Har s hon !
replied that ha thought that thay cas slthough thare needs to be & com~
parison betwesn snalysis and test data. NMr. Mamseladoxf said that fre-
quently the minimss thickaess for pusp and valve budy walle in detarmined

by casting requiremants. He thought that unnscassary effort might be eL-
pendsd (a detaraining how moch margin thare is rechar than whather thers

{4 enough nargia, Mr. Mershom soid that thers Ls & problem ia that, if

s valve is tesced, thers are not analytical toels to extrapolate the dats

te snother valve., Analysis i particularly lmpourtant regarding liquid

netal systems because of the tharmel stresses that might be preseat it

thisk walls are used. DED&T standards for valves 4re being developed. Dr.
Okrest lnguired whetber the Regulatory $taff believes the program regerding
pumps {8 sdecuate. Lt vas reported that Mr. Maccary is ressonably vell
satinfied regarding the situstioa, A slide entitled "Seismic Ressarch
Program Major tlements”, Attachwent 10, ves pressated s vas "Rasctor Safely
Progrea Status of KU Prograws om Geologic-Selmmic Aspocts™, Attachment 11.
It was reported thet much of the vork being parformed is for the Califoruia
reglon. OVTR eod the EGCR have beesm givan shaker tests. It has besen found
that higher ssplitude testing (s nesded. A chart entitled "usactor Safety
wm‘“‘r of DT P rograms ou Geologic-Seismic Aspects™ is included as
Attachmant 12. Rasuits have bees cbtained vhich confirm the Puviionmentsl
Resssrch Corporatiom ronteatiom that wesk sdalsmic dsta caa be extrapolated

to stroug seisaic situatioms. A geological and envirouwmeatsal mep of the
california cosst st los Angeles and .o the south of the eitv is being planned .
A soismo-tectonic wap is baiog mode for the esstarn part of the United States.

chown. An initisl report is/ Lheusd in
the near futurs to “"“mlu the work that {; baing carried out will be uses
ful, Work has besn perfo regarding oll removal and resulting subsid.nce

. is work may be contioued fux the Gulf Comss, Wr. Mongelsdort quest {oned :
vhether the work alomg

the Gulf Cosast (s of swlfiatien ener

t = .
erustal strais scudy of the Sen Andress fault 's .“_:L{‘, ‘:L;::.x.:‘ .A
rapert is im preparatios. As part of the Califovula offshowrs goolo;t; and

geophysics progres, are balng made frow shipe ol

S0 Los Angeles. it 1o intended that next year such e 5'21;‘32‘;‘::3
out Lo the srea north of Los Angeles. In tha past, DIDAT has bewm able te
use ships that have besn traversing the area for other resseme. Inforwatiom
has bean obtained out to ."ruunuly 19 miles offshore., Attashment 13 re-
garding the seismic resasrch prograw (ndicotas areas being de-enphasised and
thooe where increased empliasis would be desirable.

wr. laymsn stated that the INC persoumel that mey be svailable te lawestigate

the situstion regarding BWR BCCS's are those whe vork oo (he FITE tast resstors.

Dw. Okrent loquired vhether the perscas that might be used for the VR analyetls

are sssigned to items of higber prisrity than resctors swaiting ilcenting. Wa,

L& yuma {adicated that they are working oo probless 1ike is it sale to coutioms
sparation of an NETS reactor with & certain smount of crud on the fusl. De.
“M-uu:uwuau____.
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Ltems heving & higher pricrity tham solving the probless relative to the
RCCS for power resctors. Mr, Pressesky indicated that DEDET neads (o nite
sure that all of their taleuts have beea properly budgeted relative to

this problem. Dr. Okreat said be had the Lupression that thare ls & short~
age of wouey to rum cowputey probleme. Dr, Okrent stated that only & modast
mmoumt of meney vould be required for computer time and for mam-hours ow the
BCCS probles during the ressindex of this fiscs’ yoar. Dr. Kavanagh suggroted
that the A X8 might tell the AEC that all posr ble effort should be direcuied
toward solving this prokles. Dr. Keveunagh stated that the Regulatery Statf
{s performing & study to attempy to decide the esiguificsnce of the test re-
sults regarding BCCS's. Dr. Hanauer indicsted that the R gulatory Stais .o
ctalning considerable help from INC. Dr. Okreat said that the Ragulatory
Staff has & seric.s question ou vhich they need coms'derable halp.

Wr. Pressesky stated that the seisaic area has suffersd only & small reductiow
{n affort between FY 71 and FY 72, Or. Okrent saeid thers have been thres o
four wajor recomeendations regarding national programs relative to selsmic
research, He sahad how it 18 decided vhat portions of such progrems shouls

be funded by the ARC. Mr. "ressesky indicated that, lo part, the size of

the AEC program relstive to selsmic vhat the AEC
bel g : e research is a function of

The ACRS resommended sowe effort regarding moltes core retemtion. DRDST is
:mtﬂ‘.‘.:::'-'“ ‘:‘t:ﬁlmm belisve the wajor dedamse should be to
revea e efforts in this ares should be backed up by
s BCCS that will o iy work, DEDAT believes that thess two {teme should
absord the svallable research wollars {(u this area. They 'e.leve that the
core retemtion system suffers from & musber of probleme and that it would
pose technological problems with unc: taimties which weild be difficult to
resolve. Dr. Okrent raised the question &8 to wheth . the Ceneral Manager's
part of che AEC should veto & recomeandstiom regarding safety research. Mr.
Pressesky said thet DED&T is not closing the door te discussion end that thay
40 net have the Regulatory Staff position as yet aince they have not received
regulatory comments ow this subjeet, Dr. Okreat thought that, {f the Censrsl
Maoager's part of the AEC can decide to work only om those ”;ﬂﬂ which it
belisves are important, there needs to be an additional funding svenus (or resctor
safety rasesrch, Dr. Eowvsnagh stated that tha Gwnersl Mamager's portiom of the
ABC doss pet heve cosplete suthority relative to the resctow safety ressarch
budget and that it goas to tha Commission for spproval before swhmissiom te
Congiess. Dr, (krest wentionsd that almost all of the problems relative te
the core melt-through sceident for & water reactor are sise problems fer the
LMYER, dlus the LMFER has the poswibility of & secondary ciritieality, yet x0T
(om FYI?" maiotains this is & “solved problem”. For LidR's ZDT sees o future
for woltm core retentioa.
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Mr. Pressesky saild that the congern regerding large accidents overshadows

the need fog efforc relative to wore probeble sccidents, snd he ind (cated
b belioved thae furtbar work 1s needed in .reas such as lesk detection,
SEXess corroston, and scecostic emiseion. Dr. Oksent stated that he vould
Like for UEDAY to (ndirats at the next sseting of the Subccmaittue what
Fhactor saluty research should be performed that (s not being done.

ME. Pressesky stated that, over the years, DEDAT has snewered # nusber of
quastions regarding Dr. Teiler's remarks sbout using underground sitiang,
56 presanted slides showing the sdventages and disadvantages of undarground
titing., These are {ncludod a8 Attachments 14 and 19, Underground diting
would «dd Spproximately twenty ailliow dollare to tis cost of construction.
It was reported that the resctor which Com Ed will probably preposs for the
David's Ialacd sita will be partially underground be-ause the Island (4 i»
& flight path, Bechtel submitted a report to Scuthern Californis Edisom

I8 August 1970 regarding undergrovnd siting. The State of Culifornia i
rovievios undarground s ing relative to sasthatic aspects.

Regulatory staty

Dr. Okreat (nquired vhather the Regulatory Staff thinks that on some modest
time scuin they might havy 4 partisl or complete rocomsendation regarding
Safoty ressarch relacive te SOCS's. Dr. Henauer said that this might rake

& fow months. Dv. Okremt iaquired whather it {s ressncable for the Regule-
tory Staff to await discussion of the matter with the ACRS befors they send
Comments to DEDAT regarding -asearch Besded relative to RCOS's. Dr. Henauer
said thet he would like & joist affory 1q this respect 1f {t will noi take
teo long. He said that he vould noe like to proaise, howsver, ths Regulatory
Staff will diseuss the matter with the ACRE befors they sard o lectar te
DRDGT regarding BCCY ressarch.

utive sai

Br. Okromt otated that the jubcommittes might suggest

to discuse at the next full Committes mecting the ,..“m" Mr. Prico be asked
snd the problems esvisioned for the next YeAr “egarding this, py. Hendrie
thought that this would be appropriate. Dr. Okrant stated that (he Subeownittes
had bean ssked to msat by the Committas partially because of budgatary considare~
tions and the posaibility that work ou LMFER ressarch night have deleterious
effects om wates resctor safety research. Dr. Okrent fuggested that the Sub-
committes schedule & meeting aftor the Regulatory Staff nas provided (nforma-
tiom vegarding proposed :CCS safety ressarch, asmuming this is met l-utu;.x’
dalayed. It was suggested that the Subcowmittes wait until after tha woet (ng
helore providing specific recommendations te the full Comaittes regscding watey
veactow safety ressarch.
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. Monsou said that, L{f & verbal report by the Subcommittas Chairmes 1o

to ba made ot the full Cammittes weating, it probably should be mentioned
that there cypesrs to be food .. “osmittes thought (n Lae existing eitua-
tios im which RDT (A, Pressesky) says that the nbjective of the KOT safety
BB prograa (s to provide the information that Regulateory viweds to make its
decisions, yat EDT reserves te Ltsalf the right of detersination as to vhick
of tha ‘uformmtional nesds requcated by Bagulatory (& will pur, ».

MNr. Mangelsdorf sisted that similar predvleme regarding ressarch occur im
{nduscry., Be sald (v sight be fealt that, for & petroleum refining cowpany,
the manufsctur {ng departaent should be served by the ressarch and develop-
want sectiom. If, however, the dezisions rvegarding resecrch and develop~
sant are ledt to the a-wiscturing department, the company may rapidly en-
coumter diffieculty, M  Mangelsderf thought that the Committesa's main

comcares should be the o of the safety ressarch and development ffurt
and not v controls 1

In repard to the Lwre retention yroblem, the Cosmittye has indicated ir
veitine that further vork should b performed. Dr. Okrent stated, however,
th . the Cemarsl Manager'e portion of the AEC had chosen to set prioriiies
procluding this. Mr. Mangeledorf steted tha: he has beea in favor of the
Comaitiae affort thus far regarding the core retention probles but that he
doss not think that further Committes effort im this ares is werranted.

Dr. Honsom said thet he hed haard peccimistic statemencs regarding core

reteatice systems for LMFRRS but now there 3Tk e oy Ao,
relativy to this matter, appea nore op

It vas agreed that Nr. Price should be ssked to provide informatiom st the
osxt full Committes westing regarding the woway he has available for the

regulscory assistance prograc. It 14 9 be requested that five mimutes be
scheduled at the naxt full Commirtes nesting for & resctor safety research
subcosmittes repory and 15 or I35 aminutes for discussion.
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or. Mousom said that, if @ verbal report by the Subcomaiites Cha (rman 12

to be madn at the full Commities mesting, it probably should be ment ioned
that thare appesrs tc be food for Committes thovght in the axisting situa~
tion im which KDY (A. Pressesky) seys that the objective of the T safaty
Md program L8 te provide the information that Ragulatory poeds tu maks Lt#
decisions, yet DT ressrves to itself the vight of detarnination ¥ to which
of the iaformations] needs raquested by Regulatory it vill purswe.

wr. Hangelsdorf stated that similar probles, the Comsittes hes indlcated in
writing that further we 4 should be performed. Dr. Okrent stated, however,
that the Gensral Manager's portiom of the ARC haed chosem te set priorities
prucluding this, Nr., Mangelsdorf atated that he hae been (a favor of the
Cromittes affeet thus far regarding the cors retemtion problem but that ae
doas not think that further Committes effort (m this ares is varranted . Dr.
Monsom said that he had heard pessimintic statemants regarding core ratention
systome for LMFRLe Lut now thare sppears to be more optimism relative to this
sattar. Dv. Yonsca sald that ha hee never basa completely confidest that &
core retentiom systes could be developed bui he thought it wai possible. It
vas agreed thav Mr, Price should be ssked te provida toformation at ths next
full Committes wmesting regevding the money he has grailadle for the regulatory
aseistance program. IL i# to Le recuasted ihat five minutes be scheduled at
‘ne next full Committes meeting for & cenctor safaty rasearch subcowmitles
report and 13 or 13 minutes for dissussion,

Attachments
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