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November 5, 1968

D, Okrent, Chairmam
Reactor Safsty Research Subcommittee

REACTOR SAFETY RESEARCH SUBCOMMITTEE {EETING, OCTOBER 12, 1968

Attached for your review (s & draft of the wminutes of the subject ueeting.
Copies of these nminutes are also being provided to other acubers of the
ACRS for information, /lease forward any comments you may have so that

corrections may be umade, (f needed.

J. C, dekinley
Staff /‘ssistant

Attachment: a.nr ?
Alrwtes Reactor Safety Research Subcomuittes

deeting October 12, 1968, Chicage, Illimois fu /ﬁ
ce!  ACRS Mewmbers w/sttachments
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November 5, 1968

Furpose:

The purposa of this meeting vas to review the priorities recommeanded for
VALer reactor R&D by the Phillips Petroleum Company in their documsnt 'Vater
Reactor Sefety Program Plam, Ioteris Report: Problem Area lmportance Rating'
dated May 1968,

Summary:

The Subcommittee broadensd its considerations to ineluds discussions on how
the ACRE wmight improve rescter safety through research. The need for am
exchange of views vith experts in various fields was cited.

It vas agreed that & list of «ll unresolved {tems ment{oned in ACRS letters
OvVer the past twe years should be prepared. After this list {w prepared

then the actiom being takea by various Broups to resolve these issuss will
be ldentified,

The discussions included the possibility of assigning consultasts toc various
aspects of reactor development to keep themselves informed of current develope
ments, findings, and their implications amd to periodically brief the S.o-
committes in detail (o that perticular sres. The Subcomuittee could then
preseat am abbrevisted report to the full ACRS, It was agreed that a list of
areas in which the consultants should maintain curreat knowliedge should be
“"1.’“0

It was agreed that Mr. Mangelsdorf would arrange a bdriefing wreting for the
Subcommittes om resctor fusl bdbehavior and effects during & leescof-coolant
sceldent. It appeared that this briefing could not be scheduled before
January 1960,

br. Hanswer agreed te put his thoughts om paper regarding RAD related to re-
lisbility snalysis, diversity as & desirasble alternate, and acceptadble limits
for the Latercomnection of protection and control functions.
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The Subcommittes discussed the priorities proposed by Fhillips in the dogcu~
want ‘Water Resctor Safety FProgras Plam, laterim Report!: FProbles Ares Ll
portamce Rating” dated May 1968, Dr, Okrent requested the Subcommittes
weubers to assign priorities to the varlous areas for four site/resctor
comb inat lone and to indicate Lf the work should be done by the AEC or an
industrial orgamiretion. Subcommittees members were requested to provide
their recommendations to Dr. Okrent by November 2, 1968,

The Subcomaittes vas developing toe opinion that the ACERS should prepare
& ietter on the Miillips document giving some opinions but noting that the
docusent vas not completely reviewed and the lettar does not contaln all
comment e, « Ckrent requested the nemhers to prepare cryptic lists of
ftems to be included in a draft letter. DOr., Ooson was requested to be
preparec to submit & paragraph regarding the integrity of the reactor
primery syvtem (ncluding relief velves, motor operated valves, wump seals,
ete,

Attendees:

D, Okrent, Chairman
§. H, Hanauer

H. 5. Isbin

H. G, dangeladorf

H. 0, Yonsom

A. A, 0'Felly

J. C. Mdckinley, Staff

Jiscus

Dr. Isbis opencd the discussiom by brosdenicg the topiec to include considera=
tion of how the ACES should proceed to improve reactor safety. ‘e said that
he felt the Committed was remiss (n not duvoking sore sttemtiom to reactor
safety ressarch, He fe't there vas a need for the Comuittes to take advans
tage of experty im various filelds, Ffe sees a need for an open exchange of
views and he did not feel tlat ke has had an opportunity to exchange (dcas
with thess experts. Dr. Isbis suggested that the Reactor salfety Renearch
Subcoumittes ("SRS) select some topics and exanione them in depth in order to
save time for the full Committes., He did not believe the spontaneous identis
ficatiom of problems during full Committee meeti.gs was fully eifective.

Dr. Isbin cited the Reactor Safety Research docummts that are transmitted to
all ACRS members and statod that the RSRS should discuss the material presented,

Pr. Hamsuer pointed out that time would not perwit the RSRS to discuse all
vf the docusents that are sent out,

.2-

_OFFIOLAMA LSE DY



,- L HCHALAUSE oLy~

De. lsbin vas concerned that members, like himself, vere trying to evaluate
the reports individually and vere not utilizing the help cthat might be svails
able, such as the Staflf and various expsrts.

Mr. Mengelsdorf believes thers ie & need for someons to be able to give &
10 minute summary of the sigoificance and ifwpact of the various K&D reports
received by the Comsittee, He suggested that such reports be presonted to
the RSES sud thes the Subcomsittes give an even wore condensed report to
the full Comaittes, Dr. Hanauer suggested that this aight be dovne by the
ACRS Staff in & mamner similar to the Category B and D summaries.

Mr, Mangelsdorf thought that somsons should go through all of the ACKS
letters for the last two years and list all of the unresolved questions, lo-
cluding astericked items, and then {dentify which organization Ls Joing what
to resolve what part of each. OUr's Hanauer and O'Kelly agreed that this
sounded like a good idea.

Mr. dangelsdor! mentioned that cthere had been s weeting with the .tomic lu-
dustrial Forum (AIF) in day 1968 at which ALC R&D prograse wers dlscussed,
Dr, lanausr noted that the AIF seens to have some objection ro the AEC's
R&D program but he did not know what the objection vas, Other wewbers of
the RSRS suggested that it might be priorities or anticlipaced cowpletion
iates.

Dr., Okrent felt that sowstimes the AKC tries to schedule L&D too closely
and this results 1o the wveate of researchers’' time, le thought that LI the
ACRS tried to tell the AEC ." ich vas ioportant 14D (or fast reactor salety
it will 7ind & large nusber of difficulties. He noted that the AoC still
has & Safety Ressarch Committes but that it is nearly defunct, e had heard
nothing of this group's sctivities recently,

Dr. Okreut believes that it would be very difficult for the ACRS to provide
detailed guidance for the AEC's RAD prograse. He noted that if the ACAS nade
detailed recommendations it would be wrong pert of the tioe, At one Clow
the General Advisory Committee had thought the ACRS should provile Jetalled
guidance,

My, Mangelsdorf thought the ACRS should followeup om the unresolved iteaus that
it has identified and can make useful suggestions om RAD programs even (hough
it camnot provide detailed guidance,

iy, Mounson thought the Committes should limit its attention to & fev areas
vhich it cousiders to be the wet Laportant., He did sot think that the Cowm=
uittes fully appreciated vhat happensd vhen it ldentiiled an ares of concern,
T™he Comnittes does not know what specific actiom must be taken by vhat time
in ordar to assure that an opersting license can be granted on scheduls,

OFFICIAL_USE “BNLY~



WEESIAN USE-ONLY.

br., Bansuer believed it to be an fndustry responsibility to assure that tha
Becessary RAD Ls completed on time. An operating license should not be
gramtad 1if (¢t (s not adequately supported by RAD ryesults., He did not (h.ok

AL wae sn ACBS functiom to assure that RAD vas done or that it vas done om
‘L'o

Pr. Isbis polnted out that there mey be & diiference between vhat the induse
try considers to be asdequats snd what the ACRS will accept, The /LRSS must
clearly /dsatify wvhat nust be dome., He noted that the Zlion spplication
losntified the contaiommnt spray systes as the only area requiring R&D. Y
believed that it was the ESRS responsibliity to look at the RAD ;rograme in
deoth to assure that vhat is proposed snd done is adequate,

Dr. O'Kelly expressed his cotcern over statements wade by applicants that
their snalysle include grest conservatism to cover areas of ignorance or
ol inadequate undarstanding, He would prefer to be able to judge this cone
servatise by seeing numbers representing calculated and measured values.
From this Dr, Hansver drew the {mplication that there | not being ne
is being compensated for by conservative assumpt ions,

Pr. Momsos did not belileve that the ACRS should review all of the R&D details
on esach reactor but he conceded ihat the ACRS way not be delving deep enough
to obtain ressonable assurance thet the R&D will be performed.

Dr. Hansuer pointed out that & pusber of nuclesr plants have been granted

provieional operating licenses even though not all of the 5D items have
bean resolved,

Mr, Mangalsdorf felt the ACRS had & responsibility to assure that the R&D
baing performed (s sdequate Lo ansver the questions posed,

Dr, Oxrent said that, ideally, the ACKS could ssk the Regulatory Staff to
take on LoJ job but at present they cannot do an adequate job due to staff
linftations, He vas looking for a vey to accomplish the objective without

th: tling the ACRS, He suggested that possibly the Comuittes 1d utilize
expert consultants to salntsin thescslves Up to date om the var. Js aspects
of reactor safety rescarch and periodically have them report to the L3kS,

Be suggested that possibly thess consiltants would spend up to 20% of their
time keeping current. This proposal would result {n more work for the RSkS
but he thought it would still be nanagesble. DOr. Okrent pointed out that

the Committes would be relying heavily om §00d cousultants, <hem thess cone
sultants reported before the Subcommittee it would be at length and in detail,
Subsequent te this report the Subcomuittee or ths consultant could presemt

an abbrevisted report to the full Comsittee.

o & o
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Dy, Okrest cated that there are many lmportant questions in water, gas and
liquid metal cosled reactors. The Subcommittos needs to have s Jasie
understanding of these questions, The ACRS and the RKSRS need an additiomal
mechanion by which to be kept informed,

Dr. 1abim suggested that the Subcomeittee select an area of current luterest,
such as cled shattering, and sake & trisl run of a detalled presentstion to
and discussion with the Subcowmsittee. He was sveking o nev lornat for Sube
committes presentations and discuseions since he was not satisiled with
prior efforte.

Mr, Mangeledorf supported Dr, lsbin's suggesticn of a trial run, e visue
alized & somevhat di.iarent time scale however. lle vas thinkisg in teras
of a report to the Subcomaittee of about an hour's duration oy soueone
that is already systematically reading the literature and them .H0ut a ten
nioute report to thae fuli Committes,

Dr. “onsom caut .oned the Subcommittee against trying to keep continuwously
currest ca & large nusber of toples., This could lead to a long serles of
reports at each Subcowaittee neeting and result in confusiom. e sujgested
the selection of & few topics and an fu~depth report on cach about once

per ysar,

Dr. Havauer pointed out amothaer Zdvaniage to Dr. flonson's sujzestion wvas
that such reports could provide the basis for ACR3 action, lle objected to
informatiom that did not result in some actiom. I!la hopad L'iit sowe recoumen~
dation could de made oo the basis of the informat’'m presented, l.ea., the
R&D progras is adequate or the reactor is not yet ready for a license.

Dr., Okrent pointed out that the 13RS had wet for 8 daye so far in 1)68 and
bhad not touched on the adlitional reports being proposed, The Jubcomaittee
could easily spend 12 daye per year on elther water reactor or [ast reactor
safety.

The discuseion turned to Dr. Paris' report on f{racture mechanics and the
potentisl for brittle failura of reactor pressure vessels, ir. Mangelsdorf
soked 4f there vas any way im whici the Committee could obtain llaval Reactors
comments on the Paris report. Ur, Okrent replied that couments could be re=
quasted or Naval Reactors could be requested to discuss radlation damage to
snd the potential for brittle fallure of naval reactor pressure vessels.

Dr. 0'Kelly felt that be needed to kaow the relationship of the vendor Sub~
committons to the RSRS with regard to asterisked items and other R&D, le
wes particulerly concerned with the brittle fracture question and was com-
sidering followeup visits to the vendors' RAD laboratories. He suggested
that possibly the Chairmen of the various vendor Subcowmittees should visit
their vendors and assess the progress om RAD and report Lack to the 1583,

i
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It was noted that the vendor fubcoumittees were set up teo
alss te talk to the vendors vithout an appl
such talks would loclude such things as the

provide & wechae
‘Cant belag prescot. Toples of
Lce condenser concept,

Dr. 0'Kelly wsed Combustion cnglneering (:.2.) as an example of a group that
thinkes it {9 covering the asterisked itens adoquately., lle thousht
would oot be happy to have %0 take tiae OUE Tegularly to bLriel .CRS weabers
on the program and progress. JOr. V'Kelly suggested that the vendor subcowme
mittees Dring the progress reports to the 25ES. Dr. Isbin sugiested that

the C.5, Subcomaittee could reviev the Gobe Loplical reports and Jdlscuss with
the G.E. representatives.

that C.E,

Or, Okrent ooted that each vendor has probleme unique to his reactor and

9 there are prob.ame of sesign that f{all withia the rview JL Lil.e¢ vendor

4 fudcommitteer and are of 20 concern to the ASRS. The .ORS is wot in a
position to tell a vendor that he 1s or is not 2log enough, 680ldb.y alter
4 Comprenensive exanmination che wo Could advise the LEJ om a course of
actiom. 7This would require (he elp of a nuaber of consuliaucs. rs Ukrent
thought tha Sulcommittes should *EVELOP A Li8L 01 Loplice on walich consultants
should maintain current nowledge, viter the developuent of such a list the
consuliants should be selectaed. vl varent suggeaced tuat Lu «80 0L LOoyicH

should come f[rom the vendor SubCouwalittcan.,
ir. langelsdorf reported that che .4C laternal Study Sroup was vdnding a
desire for stability inm réquireacnts and pussibly the llcenslag of a stane
‘ard reactor design, Any modificaticns to a standard leslgt would require
& reviev by the appropriste vendor subcommitiea without an a licant Leing
lovolved., The utilities, uowever, <o not want the AEC and the reactor ndor
reacaing cesign agreewents that will cost the ubdlities ¢
Pr. Okreat wvanted the RSRS to provide the full Committes with tlmaly, vell
considersd sunmaries of current L&D cevelopments.,
The Subcomnittee sgreed to expericent with a Leeting on Jucl at lallure
woes during a loss-of-coolant accident. The ibcoamlttee will try now toche

3 niques of presentation, ‘igestion, ute. The vandor subcomuiicce o Wr.en
will study up on where their veudors stand onm this .&attor, Te 4boin suggested

that dr, Rittenhouse (ORNL) be considered as a cor- ltant in :his
Mr. Mangelsdor!f agreed to arrange the proposed mee..ug., It Jdoas
that this seeting cam be held before ! inaary 1of

LR I

arca.

Ntk aprear

Dr. Okreat agreed to talk to BT (.ir. as J o Pressaesky) to czpress ACRS incere
est in the 20T sponscored reacto: 8diety research and to .btaio & currant
STAlus report om that L&D, e would not only try to obtain the results of
the R&D but alese try to determine how it relates Lo current reactors.
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Frobles Ares Isportance Rating

Dr. Hansuer was oot sure Lf the program discussed (n ‘Water Resctor Safety
Frogram Flas Interis Report: Problem Area mportance Rating' dated May 1368
was Lo be carried out by the AEC alone or in conjusction with the reactor

venders. Thers vas some doubt Lf the Coamittee should comment on the doe -

Ussnt a4t all since it had come directly frowm the Philiipe Petroleva Company
and wot frem DRL or RUT,

It was agresd to attespt to draft & letter offering some cpinions but oot
& complets review or all of the couments mnade,

The Subcowmittes reviewed the docusent to ses {f nembars azread or disagresd
with the "A" retings given by Philliips. (7A' = very urgent, key problem,
the soluticm of wvhich would have great (mpact, dirvectly or ‘ndirectly, on
the regulatory process.)

The first vopie with an "A" rating vas 'Reactor Pressure Vess~l Integrity’.
Dr. Okrest reviewed some of the history of the reactor vessel | roblewm and
noted that RUT had initisted the Heavy Section Steel Technology. srogram

vhile an {ndustrial group, Edison Electrie Institute, vas vorking ou Lnser-
vice inspection techuiques,

Dr. Hsnauer was concerned with the integrity of the current gensratiou of
reactor vessels. He thought that (aformation ves needed on Kye and [law
detection. The work needs to be Jdone now and he Jdid not care sbout the
opportioning batvees AEC and industry,

The Subcommittes speculated om the effect of terminating all R&D 1in this
ares and ite effect on licensing of power resctors. DUr. 4onson believed that
liceasing would continue but the uvt toleraace might be reduced thus ree
ducing the 1ifs of the plant. Am alternste would be to fustall {oternal
shields to protect the reactor vesssl walls. Dr. “onson observed that (!
the work {s oot dooe in the naxt § years and evidence then (ndicktes that

ouclear plants must be shut down them the work will bhe done quickly and by
the appropriate people.

Dv. Okremt stated that any R&D progrem suet allow sufficient latitude for
researchers to think about anowolies that may affect the conclusions drawan
from (he test resuits, DBecause if is difficult to get industry to fund

this type thought, Dr. Okrenmt suggested thatthhese inquisitive people be
supported by the AEC,

br. Okremt suggested that the Subcommittes members look at the Phillipe
document te ldentify any sreas thsat may have been omitted.

e« ] e
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by, Banawer noted that the document nade no wwotion of lotersctiom or comwn
fallure wodes. He pointed out that his concern vas brosder than just instrue
sentat fion and control systems, He could not suggest any alternats to die
versity. In the D. C, Cook case the vendor has made an acalysis of syste~
saties fallures of the resctor protection system (or twe specific sccident
situstions, This snalveie has shown that {f one systematic fallure occurs,
saother parsseter will terminate the excursiom., Dr. Hanauer would like to
oo this spprosch extended to mechanical systeme (valves, pumps, ete.), He
pointed out that not all research is experimental, some s analytical,

Be alse stated that the efforcs at reliability analysis vere not producing
satisfactory results that would be useful 14 safety aluations. He was unsure
of the allowab's extent of interconnection of protection and countrol equipwent,

Dr. Ransuer agreed to put his thoughte ou the matter of systematic fallures
on paper for consideraticu by ithe Subcomsittes,

Dr. Okrent provided the Subcommittes with a forw that listed the subject
areas identified by Phillipe, The form provided space for each member to
place an importance rating oo esach area for four situations (curremt reactors
&t current sites, future reactors at current sites, current resctors at
poorer sites, and Yetropoliten sites), it slso alloved space for members Ko
fdentify if they thought the AEC or industry should perform Lhe work, The

Subcommittes members agreed to complete the form and return it to Dr,
by Novembar 2, 1968,

Okrent
The Subcommittes discussed a oumber of aspects of the PMhillips document ine
cluding such problems as core retention on the bottom head, selt through,
Lydrogen svolution, wetal-vater resctions, operition of mechaniceal and
electrical squipumat (s & steam saturated accident environment, contaimment
leak testing under sccident conditions, pipe ruptures, industry ve RUT stas:

dards, blowdowa forces om fuel pins, cavity design, steam explosions, de-
graded plamt conditions, ete.

Dr. Movsou expressed his concern lor the integrity of the entire primary
coolamt boumndary., He noted the esphasis placed on pressure vessels and
piping and them called sttestion to the apparent neglect of relilef valves,
wotor operated valvep, ste. e felt that any potential for significant
primary systes water loss shouwld receive high priority sttenrion., He
agreed o draft paragraph regavdisg this matter for s future letter,

Dr. O'Kelly suggested that the nuclear vendors work on the R&D needed to

Towalve /errent or nesr future probleme and have the AEC do the work om the
~ 3 tere problems.

& the close of the mesting, Dr. Okrent requasted the Subcommittes members
# prepare & cryptic list of fteme that might be included in an CRS lettes.

it wvas agreed that another weetin, of the Subcommittes would be needed to
complete the review of the Phillips document.
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