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Attached for your review is a draf t of the :ninutes of the subject uesting.
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/4RS for information. Please forward c.ny connants you may have so that
corrections may be :r.sde, if needed.
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i November 5, 1968
.

] REACT 0E SAFETT RES'A W StTmMat(ITTER MEETINq

OCTOBER 12. 1964
| CHICAGO. ILLINOIS
i
1

Furposet
-

| The purposa of this meeting was to review the priorities recommended for
j water reacter R&D by the Phillips Petroleum Company in their document Nater
i Reaster Safety Frogram Plaa, lateria Report: Problem Area importance Rating"
j dated May 1968.

f Summary:

I The subecomittes broadened ita considerations to include discusaions on how '

i the ACES might improve reactor safety through research. The need for an
i exchange of views with experts in various fields was cited.

It was agreed that a list of all unresolved items mentioned in ACKS letters
: over the past two years should be prepared. After this list is prepared
! them the acties being takes by various groups to resolve these issues will
j be identified.
|

| The discussions included the possibility of assigning consultants to various
aspects of reactor development to keep themselves informed of current develop-,

i

meats, findings, and their implications and to periodically brief the S a=
| committee in detail in that partiestar area. The Subcommittee could then

present an abbreviated report to the full ACRS.- It was agreed that a list ofs

! areas in which the consultants should maintain current knowledge should be
developed.

! It was agreed that Mr. Mangelsdorf would arrange a briefing weting for t'te
! Subesumittee en reactor fuel behavier and effects during a it..is-of-coolant
j aseident. It. appeared that this briefing could not be scheduled before

Jamaamry 1969.1

l

!. Dr. n=====v agreed to put his thoughts on paper regarding R&D related to re-
| liability analysis,_' diversity _ as a desirable alternate, and acceptable limits
i- Ser the intereennecties of protesties and control functions.
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The Subconsittse discussed the priorities proposed by Phillips in the docu.
meat '' Water Reactor Safety Program Plan, Interim Reports Problas Area Ine-
portance Rating" dated May 1968. Dr. Okrent requested the Subcommittee
members to assign priorities to the various areas for four site / react 3r
combinations and to indicate if the work should be done by the AEC or an
industrial organization. Subcournittee members were requested to provide
their recommendations to Dr. Okrent by November 2, 1968.

The Subcommittee was developing the opinion that the ACES should prepare
a setter on the Phillips document giving some opinions but noting that the
document was not completely reviewed and the letter does not contain all
comments. Dr. Okrent requested the members to prepare cryptic lists of
items to be included in a draf t letter. Dr. :tooson was requested to be
prepared to submit a paragraph regarding the integrity of the reactor
primary eywtem including relief velves, cotor operated valves, pump seals,
etc.

Attendeest

D. Okrent, Chairman
S. H. Hanauer
H. S. Isbin
H. C. Mangeladorf
H. O. Monson
A. A. O'Re11y
J. C. McKinley, Stalf

| Ceneral Discussion

Dr. Isbia opened the discussion by broedening the topic to include considera-
; tion of how the ACRS should proceed to improve reactor safety. F.e said that

he felt the Committee was remiss in not devoting core attention to reactor
safety research. He felt there was a need for the Conraittes to take advan-
tage of experts in various fields. Ile sees a need for an open exchange of
views and he did not feel that he has had an opportunity to exchange ideas
with these experts. Dr. Isbia suggested that the Reactor 3afety Research

1 Subcommittee (ESRS) select some topics and examine them in depth in order to
; save time for the full Conesittee. He did not believe the spontaneout identi-
| fication cf problems during full Coumaittee castiags was fully effective.

Dr. Ishin cited the Reactor Safety Research docum uts that are transmitted to
all ACRS members and sitated that the RSRS should discuss the material presented.

Dr. Raammer pointed out that time would not permit the RSRS to discuss all
of the documsats that are sent out.
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: Dr. Isbia was sensermed that members, like himself, were trying to evaluate-
'

,

; the reports individually and were not utilistas the help that might be avail- |

I-
able, such as the staff and various saports. -

;

I Mr. Mengelsdorf believes there is a need for someone to be able to give a *

b
| 10 miante steamary of the significanse and impact of the various ED reports
i rese19ed by the Consittee. He suggested that such reports be presanted to-

~
3

the Rats and them the Subcoussittee give an even acre condansed report to'

the full Committee. Dr. Hanauer suggested that this might be done by the-
ACR4 Staff La a asanar similar to the Category 5 and D summaries.

! Mr. Mangelsdorf thought that.someone should go through all of the ACRs
letters for the last two years and list:all of the uarssolved questions, in-

i ciuding asterieked items, and them identify.Wich organisation is doing what . t

| to resolve what part of each. 'Drts Hanauer and O' Kelly agreed that this
'

j sounded like a good idea.
'

Mr. Mangelsdorf mentioned that there had been a meeting with the Atomic In-
dustrial Forum (AIF) in May 1968 at dich ABC ED programs' were discussed.

|
Dr. Hanauer noted that the AIF seems to have some objection t.o the AEC's -
MD program but he did not know what the objection was. Other members of v

!

the Esas suggested that it might be priorities or anticipated completion#

dates.
I

Dr. Okreet felt that sometimes. the- AEC tries to schedule MD too closely |
i

: and this results in the waste of researchers' time. lie thought that 'if the-

| Acts tried to tell the AEC ,iich was important ED for fast reactor safety
it will find a large smaser of difficulttee. He noted that the AEC still

i

hae a safety Research Committee but that it is nearly defunct. .He had heard
nothing of this group's activittee recently.

Dr. Okreet believes that it would be very difficult for the ACRS to provide
dotatted guidanse for the ABC's R&D progrene. He noted that if the ACRS made
detailed recommendatione it would be wrong part of the time.- At one tins
the General Advisory Committee had-thou&ht the ACR$ should provida detalled
guidanse.-- :

Hv. Maagelsdorf thought the ACgS should follow-up'on the unresolved. items that
it has identified and can make useful suggestions on RD programs even though

. it commet provida detailed guidanse..

law. Monees thought the Committee should : limit its attention to a few areas
dish is seasidere to be the amet important. He did not thlak that the Com- ;

mittee fully appreciated d at happened when it identified as area of concera.
The Caumettes does met know what specific action : mast be: taken.by what' time
is order to assare aat mm .,erauss assaa. .a. se grant.d on schedule.
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Dr. Emmauer believed it to be an industry responsibility to assure that the
necessary FAD is completed on time. An operating License should not be
granted if it is not adequately supported by FAD results. He did not think
it wee na ACKS function to assure that FAD was done or that it was done on
tLee.

Dr. Ishin pointed out that there may be a difference between what the indus-
try comeiders to be adequate and what the ACRS will accept. The ACRS cust
cisarly Jdentify what must be done. He noted that the Zion application
identified the containment spray system as the only area requiring R&D. He
believed that it was the RSRS responsibility to look at the PhD programe in
deoth to assure that what is proposed and done is adequate.

Dr. O' Kelly expressed his concern over statements made by applicants that
t. heir analysis include great conservatism to cover areas of ignorance or
of inadequate understanding. Ils vould prefer to be able to judge this con-
servatism by seeing nuabers representing calculated and masured values.
From this Dr. Hanauer drew the implication that there is R&D not being donc that
is being compensated for by conservative assumptions.

Dr. Monsos did not believe that the ACRS should review all of the R&D details
on each reactor but he conceded that the ACRS may not be delving deep enough
to obtata reasonable assurance that the FAD will be performed.

Dr. Hanauer pointed out that a number of nuclear plants have been granted
provisional operating licenses even though not all of the R&D items have
basa resolved.

Mr. Mangoladorf felt the ACRS had a responsibility to assure that the R&D
being performed is adequate to answer the questions posed.

Dr. Okreat said that, idsally, the ACKS could ask the Regulatory Staff to
take on Lb2 job but at present they cannot do an adaquate job due to staff
limi tat ions. He was looking for a vay to accomplish the objective without
ths:.:tling the ACRS. He suggested that possibly the Conuittee c,.ald utilize
expert consultants to maintain themceives up to date on the varLas aspects
of reactor safety research and periodically have them report to the h3RS.
He suggested that possibly these cons altants would spend up to 207. of their
time keeping current. This proposal vould result in more work for the RSRS
but he thought it would still be manageable. Dr. Okrent pointed out that
the Cossaittee would be relying heavily on good consultants. 'ahen these con-
sultasta reported before the Subcommittee it would be at length and in detail.
Subsequent to this report the Subcoundttee or the consultant could present
en abbreviated report to the full Committee.
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Dr. Okremt noted that there are many important questions in water, see and '

! 11gaid metal seeled reactors, ne subcommittee needs to have s:nne tasta
"

l understeading of these questions. ne Acts and the RSES need an addittomal
i 4 4a= by which to be kept informed. ,

i ,

! Dr. Isbia suggested that the Subconseittee select an area of; current interest, ,

*

i such as sled shattering, and make a trial run of a detailed presentation to
t

j and discussion with the Subcoussittee. He was seeking a new format for Sub--
i committee presentations and discussions since he was not satisfied with
! prior ef forts.
I

e

| Mr. Mangelsdorf supported Dr. Ishin's suggestien of a trial rtin. :!e visu- -

I alized a somewhat di!!ferent time scale however. 11e uns thinking in ter.ns ;

of a report to the Subcontaittee of about an hour's duration ay so aeone
3
i_ that is already systematically reading the literature and then about a ten
| ninute report to the fuit Co:anittee,
t

[ Dr. Messoa caut',oned the Subcommittee against trying to keep continuously
'

; current on a large number of toples. nis could lead to a long series of-
! reports at each Subcommittee meeting and result in confusion lie suggested.

| the selection of a few topics and as in-depth report on cach about once
) per year. ,

;

j Dr. Ranauer pointed out anoths:t advantage to Dr. fonson's suggestion was -

' . that such reports could provide the basis for M:RS action. Ils objected to
; information that did not result- in uo:ne action. : !!e hoped that some reconnen-

! dation could be made on the basis of the informat*,n presented, i.e., the
R&D program is adequate or the reactor is not -yet ready for- a license. ;

,

! Dr. Okreat pointed ont that the RSRS had met fer 8 days so far in 1968 and
'

! had not touched on the adjitional reports _being proposed. . ne subconnittee-

: could easily spead'12 days per year on either water reactor or' fast reactor _
| safety..

Se discussies . turned to Dr. Paris' report on fracture mechanics and the
'

potential for brittle failura of roaster pressure vessels. Mr. Mangelsdorf
asked if there was any way in which the Committee could obtain ;Inval: Reactors

;- comments on the Paris report. - Dr. okrent replied that comments could be re-
! _ quested er Naval Reactors could be requested to discuss _ radiation damage to
!- and the potential for brittle failure of naval' reactor pressure vessels.

t

L Dr. O' Kelly felt that he needed to know the relationship of the vendor Sub-
osumittees to the RSES with regard to asterisked items and other_.R&Di lie=

wee partiewisely concerned with the brittle fracture question and was = con-
sidering follow up visits to the vendors' R&D laboratories. He suggested

j that possibly the Chairman of-the various vendor 3ubcommittees should visit
their venders and assess the progress .oa R&D _and report back to the 23R3.'

I

i
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it was noted that the vendor subcoraittees were set up to provide a mcha-
miss to talk to the vendors without an applicant being present. Topics of
such talks wuld include such things as the ice condenser concept..

Dr. O' Kelly used Cochustion Engineering (0.0.) as an example of a group that
thinks it is covering the asterisked items adoquately. Its thought that C.E.
would not be happy to have to take time out regularly to brief lORS members
on the program and progress. Dr. O' Kelly suggested that the vendor subcom-
mittees bring the progress raports to the RSRS. Dr. Isbin suagested that
the C.E. Subcomaittee could review the G.C. topical reports and discuss withthe G.g. representatives.

Dr. Okrent noted that each vendor has probleme unique to his reactor and
there are problems of design that in11 within the purview Jf tLe vendor
subcournittsee and are of no concern to the RSRS. The A",RS is act in a
position to tell a vendor that he is or is not daing enough. assibly after
a comprehensive exa:aination the P.J:4 could advise the MRJ on a caurse of
action. This would require the help of a number of consultancs. ;r. Okrent
thought tb=; Subcomaittee should develop a list of topics on wnich consultants
should maintain current knowledge. After the developcent of such a list the
consultants should be selected. Dr. ekrent suggested that the list of topics
should come from the vendor subcosaittees.

.

Mr. :tangelsdorf reported that cha Atc Internal 5tudy Group uas Jinding a
desire for stability in requiremnts and possibly the licenaia; of a stan-
dard reactor design. Any codifications to a standard desisc. wuld require
a review by the appropriate vendor subcousittee without an applicant beinginvolved. The utilities, however, do not want the AEC and the reactor vendor
reaching design agreements that will cost the utilities .cacy.

Dr. Okrent wanted the RSRS to provide the full Comnittee with claaly, well
considered summaries of current R&D developments.

The Subco:nsittee agreed to experi= cat with a ; acting on ;ual ele.a.at failurt
modes during a loss-of-coolant accidcat. The Jubco::z:nittco vill try new tech-
niques of presentation, digestion, etc. The vnndor subco: mite.ca chair;.an
will study up on where their vendors stand on this .c.att:r. Dr. 14, bin ;uggested
that Mr. Rittenhouse (ORNL) be considered as a cone eltant in this arca.
Hr. Mangelsdorf agreed to arrange the proposed mee:,ing. It does not appear
that this meeting can bo held before January 196').

Dr. Okrent agreed to talk to Kiff (dr. A. J . Pressesky) to czpress ACRS inter-
ast-in the RDT sponsored reactor safety research and to obtain a current
status report on that R&D. 114 would not only try to obtain the results of
the R&D but aise try to determine how it relates to current reactors.

-6-
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Problem Area fasortance Rattan

Dr. Ramoner was met sure if the program discussed in " Water Reacter Safety
Program Plan Interia Report Problem Area importance Rating" dated-May 1964
was to be sarried out by the Asc alone er in conjuaction with the reactor
vendere. There was soms doubt if the Committes should comment on the doe.
unset at all staes it had como directly from the Phillips Petroleum Company
and not from DEL or EDr.

It was agreed to attegt to draft a letter offering some opinions but est
a complete review or all of the comments made.

The Subcouaittee reviewed the documsat to see if nenbers agreed or disagreed
with the "A" ratings given by Phillips. UA" = very urgent, key problem,
the solutica of which would have great impact, directly_or indirectly, on
the regulatory process.)

The first topia with an "A" rating was " Reactor Pressure. Vessel Integrity *.
Dr. Okrest reviewed some of the history of the reactor vessel- problem and
noted that RDr had initiated the Heavy Section Steel Technology. program'

while an industrial group, Edison Electric Institute, was working ou inser=
vice inspection techniques.

Dr. Hanauer was concerned with the integrity of the current generatica of
reacter vessels. He thought that information was needed on Kge and flaw
detecties. The work needs to be done now and he did not care about the
opportioning between AEC and industry.

The Subcommittee speculated on the effect of terminating all IWD in this
area and its effect os licensing of power reactors. Dr. dosson believed that
liceasing would continue but the avt tolerance might be reduced thus re-
ducing the life of_the plant.' An alternate would be to install internal
shields to protest the reactor vessel walls. Dr. Monson observed that if
the work is not done in the nest 5 years and evidence them indicates that
nuclear plaats unast be shut down them the work will be done quickly_ and by
the appropriate people.

Dr. Okreet stated that any B&D program snast allow sufficient latitude for
researchers to think about anemoties that any affact the conclusions drawn
from the test results. - Because it is difficult to get industry to fund
this type thought, Dr. Okrent suggested thatthkese inquisitive people be -
supported by ' the AEC.

Dr. Okreet suggested that the Subcommittee usabers look at the Phillipe
d.e sat to id.ati,, any a,sa. that .sy ha,e be.s omitted.

.,.
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Dr. Manamer meted that the document made no mention of interaction or common
failure modes. He pointed out that his concern was broader than just instrw-
mentation and control systems. He could set suggest any alternate to di-
versity. In the D. C. Cook case the vendor has made as analysis of syste-
antis fallares of the reactor protection system for two spoeific accident
situestems. His analysis has shows that if one systematic failure occurs,
another parameter will terminate the excursion. Dr. Hanauer would like to
een this approash extended to mechanical systems (valves, pumps, etc.). He
pointed out that met all researek is experimental, some is analytical.
Se aise stated that the efforts at reliability analysis were not producing
estisfactory results that would be dsef61ti6: safety evaluations. He was unsure
of the allowakta extent of interconnecties of protection and control equipment.

Dr. Renauer agreed to put his thoughts on the matter of systematic failures
on paper for consideration by the Subconesittee.

Dr. Okreat provided the Subcoisaittee with a foris that listed the subject
areas identified by Phillips. The form provided space for each member to
place an importance rating os each area for four situations (current reactors
at current sites, future reactors at current sites, current reactors at
poorer sites, and Metropolitan sites), it also allowed space for members to
identify if they thought the AEC or industry should perform the work. ne
Subcomm6ittee. members agreed to complete the form and return it to Dr. Okreat
by November 2, 1968.

The subcommaittee discussed a number of aspects of the Phillips document in-
ciudtag such problems as core retention on the bottom head, melt through,
hydrogen evoluttaa, metal-water reactions, operation of mechanical and
electrical equipment is a steam saturated accident enviroansat, contaimeent
leak testing under accident conditions, pipe ruptures, industry vs RITI stan=
dards, blowdoes forces se fuel pins, cavity design, steam explosions, de-
graded plant conditions, etc.

Dr. Nemesa empressed his concera lor the integrity of the entire primary
coolant boundary. Ha noted the emphasis placed on pressure vessels and
pipias and then called atteation to the apparaat nesteet of relief valves,
motor operated valves, etc. He felt that any potential for significant
primary system water lose should receive high priority attention. He
agreed to draft paragraph regarding this matter for a future letter.

Dr. O'Kauy suggested that the nuclear vendors work on the Rind needed to
-

h alve im vent or near future proklame and have the AEC de the work on the
6 tg te n problema.s

9r the slese of the meeting Dr. Okremt requested the Subcommittee memberst

is prepare a cryptis list of items that might be included in sa MRS lettee.

It was agreed that anothat meeting of the Subcommittee would be needed to
complete the review of the Phillips document.
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