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Memorandum
O File pate: May L3, 1964
é’.-g;%
FROM W, B. MoCool, Secretasy - . %,
gy
SUBJECT: BEACTOR CAPTAIRS
SECY : Mc

t. At Information Meeting 376 oo May 8, 1964, Commiesicmer
Ramay requested that he be furnished complete background information
an "reasctor captains’. The information should include functicas,
responaibilities, history, pro and con considerations, etc.

2. 1t is our understanding that the Director of Operitiomal
Safaty will forniah tha information partaining to ARC-ownmad resctors
and the Deputy Diractot of Regulation will supply aimilsr information
partaining to AEC-licensed operationa.

ce!

Chairman

Couxiigsioner Ramay
Comeissioner Tape

Gengeral Manager

Deputy Geperal Manager
Aeting Avet. General Manager
Agst. (Gan. Mgr. for R&D

Asst. Gen. Mgr. for Oparationa
Director, Opesrational Safety
Director of Regulation
Deputy Director of Ragulation
General Coungel
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TOr Conmissionere
FROM: Duncan ClamDirecter,Div, of Public Information

SUMMARY: STORY ON REACTOR SAFETY IN THE NATION MAGAZINE. Memo to the Gommlasioners
with an attached article from the current issue of The Kation magazine whibh,
in peneral, 1s a favoreble story on the safety of nuclear power plants,

althovgh 1t 1= eritical of the AEC in some respscts.
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The Genaral Manager has requested that the attached
memorandum from the Director, Division of Reacteor Development,
be circulated for the information of the Comwisaicn.

W. B. McCool

Secretary
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON, D. C.

MEMORANDUM

d

:

SUBJECT:

A. R. Luedecke March 12, 1964
General Menager

3. G. BEnglish, AGMRD

Frank K. Pittman, Director

Divigion of Reactor Development

COOPERATIOR WITH THE ATOMIC INDUSTRIAL FORUM ON AEC
NUCLEAR SAFETY RESEARCH AND DEVELOPMERT PROGRAM

RD:ENE:BGH

In oy memorandum to you of Hovembey 19, 1963, (eirculated
as AFC 943/14), I noted that the Commlesion and the Eoard
of Directors of the Atomic Industrial Forum had agreed to
provide industrial input intoe our nuclear safety reszearch
and development program on a cleser and more intensive
basis., To implement this program, it was decided that
industry would be solicited by the AIF in am effort to
obtain an expression of interest in ascigning industxial
representatives to some of the AEC Ruclear Safety Programs
8o that direct commmication smd input from industry could
be obtained.

The AIF has completed fts survey of industry and approxi-
mately 25 firme have indicated an Interest in participating
in the Nuclear Safety Program. We have selected repye-
sentatives from eight of these firms for the first round
of what we plen will be a continuing program of industrial
parcticipation. The firms selected for the Initial par-
ticipation are:

FIRMS AEC PROGRAM
Ganeral Elactyis LOFT and SPERT, NHTS
Westinghouss . LOFT, BEM8
£tone and Webster EFERT, HHES
Pacific (ns & Blectrie Contalimment Systems Experiment, HAN
Conoolideted Edison Contaimpent Systems Experiment, DAN
Bechtal Containmant Systems Experiment, HAW
ERASCG Huclear Safety Pliot Plant, ORHL
Battalle Huclaar Befety Pilot Plent, ORML




In the secomd round of this pregram, starting next year,
we would expect to invite participation by other indus-
trial orgamizations that have already responded to the
AEC offer, plus others that may Indicate a desire to
participate at a later data.

Letters have been sent to eight selected firms inviting
then to weet with us to develop the details of the pro-
grams, including schedules for assignmenta. It is ex-
pected that each participant will spend part-time at the
asdéigned location and the halance at his home office. Aa
indicated in AEC 943/14, the participating companies will
bear 211 salary costs with the Commigsion, through 1ts
integrated contractors, assuming travel and per diem
costs,
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'.’ UNITED STATES
lﬂTHHK:ENERG?WUDN"ﬂﬂﬁﬂﬂN

WARMINGTON, D.C. 20348

March 4, 1964

MEMORANIOM FOR DR, FRANK PITIMAN, DIRECTOR
DIVISION COF REACTOR DEVELOPMENT

SUBJECT: LIAYSON WITH DL&R ON NUCLEAR SAFETY
RESEARCH AND DEVELOPMENT PROGRAM

Thank you for sending me your memorandum of Februaly
20 with an attached copy of a memo dated February 4
from Dr. Vander Weyden to Dr, Beok on the above subject,

I belleve that aseigning over-all liaison responsl-
bility to one individual In each organlzation would

be a atep forward 1n ccordinating the lntereats of

the twoe groups. However, I belleve there probably

are additlonal matters which require attention in
establlshing a system of coordination of your raespec-
tiv: Intereats in miclear safely research and davelop-
ment.

I belleve all of the Qommlssloners would be Intereated
in the progress of the development of thils type of
relationsnip.

LooToan
Tr

Janmes T. Ramey
Commisaloner

ce: Ohalrman Seaborg
Commisaloner Palfray
- Gommissloner Tape
General Luedecke
Dr. Beck
Seeretaryi—LL L
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ATOMIC ENERGY COMMISSION

AEC REACTOR SAFETY RRESEARCH AND DEVEIOPMENT FROGRAM

Note by the Secretary

The attached letter to Dr, Davld B. Hall, Chzirman, ACRS,
ia circulated for bthe information of the Commisslon.

W. B, McCool

. Secratary
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON, D, C.

January 14, 1964

Dr. Davlid B. Hall
Chelrman, Advisory Committece on
heactor Safeguards to fthe
U, 8, Atomle Energy Commisaion
Wasghingten 25, D, C.

Dear D . Hall:

Thia 1e in response $o your letter of November 15, 1G63,%
transmitiing the Comulttee's more recent comments on the AEC
reactor safety research and development program.

I would like to express my appreclation for the
Committee's continuing interest in the safety program and for
the time and offort committee members have given te the review
of thla program. The Committes's comments have been receilved
wilth great interest by our staff and are most helipful iIn
focusing owr R&D effort on the most significant problems. Thila
letter aumparizes how our current program attacka the primary
problem of reactor safety, l.e., potentlal release and control
of flsslon products o the enviromment, and responds to several
related matters whileh werg mentloned in your leibter.

8ince the laborstory scale work to date indicates thab
large fractions of fisslon products can be expected to be
released upon the oxidatlion and melting of reactor fuels, our
efforta in the area of flaslon product release are placing
greater emphasle on the 1dentificatlon of the physical and
chemical form of the released specles and on the study of thelr
vehavior after leaving the fuel. Both the Nuclear Safegy Pilot
Plant and the Contalnment Systems Experiment willl be devobed
largely to the study of flsslon product behavlor and transport
and thelr control.

The primary purposs of the Nuclear Safety Pllot Plant
(NSPP) is to study fisslon product behavior {tranaport,
agglomeration, sugceptibility to "eountermeasures", ete.) within
a containnent shell, The NSPF 18 no%t, of course, intended to
reproduce or slmulate a complete core meltdown in a real reactor
pressure vessel. The NSFP wlll attempt teo produce aets of
radloactive forma that cover s wide encugh range of teat conditions
to pemit bracketling the t{ransport characteristics of radlo-
aetlvity that would be released by sctual reactor meltdowns,

The actual representation of real fissicon product releases

will be galned from the LOFT project and from other Division of
Reactor Development rasearch programs. Due to Lts abllity to
vary the rate and amount of fuel meliing, temperature and
atmosphere of the melt, type of fue] eladding melted,
containment pressure, and other initial zonditions, the NSFEP
wlll be able to study a wide range of simulated accldent
conditlons and Yhus give an Insight into the natural attenuation

¥Secrecariat Note: Circulateqd as REC 943/14.
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feotors that can be expecied afber real accidents, The NSFP
w1ll alco be able to investigate the effectiveness of auch
enzinesred nafeguards as wabter sprays and recireulation filter
pystemn in reducing the fission product concentration within
the containment shell. Currently, the NIPP 18 undergoing
shaledoxn tests and it is expe¢ted that the experlmental
program will start in early 1964,

The Containment Sy%tems Experimentz (CSE) resently
inttiated at Hanford Laboratories will atudy the affactivencas
of contailpment and other enginsered safeguards under conditions
simulating a moximum oredible accident {loss-of-coglant} for
water reactors, The experimental facility will eonsist of a
mode] contsinment shell {25 ft. in diameter snd 75 ft. high}
housing a pressure vessel (2500 psl, 650°F}, equipment ror
simulating varlous contalnment systems, extensive instrumenta-
tion, ete. By providing the flexlibllity to simulate and
integrate all the major facets of such =n accldent {such &s
the rate of coolant loss, duration of release of activity,
pressure rise and decay in cyntalnment, type of radioactlive
raleage, etc.), a comprehensive investigation defining the
significance of the warlous sccident characterlstics on the
trenaport of radiocsctivity can bs carrled oub. Concurrently, the
program will exemine the effect of the loss-of -coolant accldent
on various types of contalnment systems and components (such ae
gimple shells, multiple-wall shells, pregsure suppreasion by
water poola, sprays, ete,), and determine the effectivensss of
these systems in retalining flasion products which mizght he
ralsasad in a reastor acsident, BStudles will be conducted of
the inherant characteristlies of acontalnment that contribute to
the retention of relecased radioactivity and various megns of
enhansing the effectliveness of the containment, It ig
expeated that initlally the expsriments will use primarily
almilated fission products; however, taste with real fission
products are contemplated to demonstrate the gpplleability of
CEE resulte to actual acaefdent phenomena, The current schedule
calls for the gomplstion of fabrication and start of the
experimental program by April 1965,

To enhance the scope of our research program we have
already initipted experiments on risaton product release from
wenlum carbids fuels and have plans for starting simllar work
with plutonium fuels, Ve are ale¢ evaluating the need for and
the best meana of teating that will better define the physical
and chemical form of activity released under the conditions
of real, aself-lndused core nmeltdown such ee that resuiting from
the lorg-of-coolant accldent in weter aystems, This may require
in-pile msltdoun experiments on a larger scale than are préesently
beling undertaken in the ORR end TREAT resctors, The resulta of
such teste would be in suppert of and integrated with ths data
from such facilitles ag NSPF, CSE, and LOFP, $to directly relate
thelr lnvestigations to actusl sccident conditlons,

Many of the programse diseussed thue far indicate the
search we are maiking to understand the basie mechanisms governing
nuclear safety. Tha engineering test portion of our program,
which Includes LOFT, ewbodies the philosophy that we need to
knott what actually happens in large nuclear apcidents. Althourh
the IOFT may not contribute directly to fundamental understanding
of the various phenomena taking place, pre-analysip of the LOFT
results will be undertalken to determine the applicability of
existing reasarch date to accident analyses and confirm our

-9 .
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abllity to use such data. It willl, however, attempt to assess,
for the firat time in an integrated reactor system, the flasilon
rroduct release Trom;

1. The fual elements to the reactor vessel,
2. The rezactor vessel to the contalnment, and
3. The containment o the external environment.

Measurement of these successlve fransitlions, which are
the same as listed in yowr letter, is among the primary
objectivea of JOFT, In fact, we were pleased at the time of
Dr, Frank Gifford's testimony before the JCAE on April 17, 1963,
£o note the ldentity of purpoze in his statement and our project
obJeetlvas. Dr. Gifford stated, "Just beeause the lodine
relaagse 1s go important, 1t 1z obviosualy very necessary to study
all aspeects of potential resactor accicdents that may affect
velatile figzlon product relesse, Thege Iineluvda the core
behavior during melbtdown: tha amounts of varlous fiasion
praducts released az a funetion of temperature and fuel
composition; the amount and duratlion of contalnment
presaurization;: the height of velease; the nature and efficlency
of halogen removal systems, inecluding washdown and plateout
within the containment." The items:in this excerpt of his
teatimony are what we propose to evaluate oh an angineering
seale in LOFT. It appears highly desirable to describe and
dlseuss with you further thls part of the program and I under-
stand arrangements are belng made Go accompliish thls with the
Safety 3ubcommittee in the near fubture.

Aa has been previously Indicated to the Committee, during
the past year we have alsc inltlated & program for the study of
the likellhood, nsture, extent, and prevention of fallurez 1in
primary plplng systems for pressurized and belling water
reactors, It i3 felt thal a better understandlng of this
Important aspect of a2 maxlmum credible accident for such aystema
could lead to improved reactor safety analysis and understanding
of the likelilhood 21d magrnltude of any core meltdown and
subsaguent release and trancport of radicactlvity. This program
1z currently reviewlng desizn criteria, meterials specifications,
gervice condltions, etec., for plping system. Thie survey affort
¥lll summarize the state of the art in plping design z2a well aa
modes and hiatorles of fallure and delineate the experimental
program reguired to galn an understanding of the gensrzl problem
of pipe rupture, It iz anticipated that the experlimental
program wlll get under way in FY 65.

Directly related to the nuclesr safety reasearch effort is s
comprehensive program of investlzetlone on the effecta of
Irradlation and environment on the properties of reactor
structural materlals, belng conducted by the Fuels and Materlsals
Development Branch of the Division of Keactor Develcopment, This
program, lnvolving work at a numbzr of altes, is aimed at
developing a fundamental understanding of the nature of radiatlon
damage. Included in the program are atructural metala in current
use 1n opersting reactors as well as those considered for advances
reactor designs. Awong the specific obJectivea of this program
are; the development of a consistent method for measurement of
exposure; study of the elffect of neutron i1rradiation on
materials pubjected to multl-axial stress distribution; in-pile
meagurement of the fatigue propertias of selectad reactor vessel

-3-
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ateals; the effeet of irradiaticn on the fraeture toughnesa of
mild ateels; the effect of rediztion on the tlme~, temperature-,
and stress-dependsnt propertles of selected high temperature
alloys and refractory wetals; and the development of non-
destructive testing ilnstrumentation to measure nil ductility
transition temperature cshange during the opsrating 1ife of a
reactor presaure vessel. I understand that arrangementa have
been made for the Commlttee to precelve the quarterly progrens
reports prepared on fhis worl,

In regard to the Commlitesls ¢omments on the SPFERT testa,
the inveatigation of the mechanisma responsible for the
destructlive pressure pulse cbserved during the plate core
destructive teat 1s contirmilng, No such viclent pressures
vere obaerved during the oxide core destructive teat conducted
laat November; arrangements have been made to pressent the
rreliminary results of the latter test to the Committee during
1ts January meeting.

L concur with the Committee’s view on the need for a long-
term, comprshensive research program on fast reactor safety.
Faet reactor safety sbudies will ke expauded starting In the
next fiseal year, TREAT atudlea on the modse of fuel element
fallure are continuing and an investlgatlion of sodlum
expulslon effects has recently been Ilnitiated. The Reactor
Physlies Branch of thie Dlvisicon of Reactor Development 1s
conducting an extensive cross sectlon measursment program to
Provide data from whilch Doppler coefficients can be rellably
caleulated, A progvam of Pu-239, U-235 alpha megsurements 1ia
belng conducted by ORNL, RFI, and General Atomics, up to
engyglens of about 1 Mev,. Integral measurements of the Doppler
effect up to I0009C, In various fast reactor spectra for flssile
and other materlals will de iInitisted econ. Also, you will
recall that both the FARET and SEFUR projects will be, o & great
extent, almed at fast reactor safety atudles.

Again, I wish to express uy appreclatlion for the
Committeelz Interest 1n the reactor safety research and
development program and lock forward to continulng
communications with the Committee for our mutual benefit,

Jincerely yours,
/8/ Dwight A, Ink

Apaigtant General Manaper
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. ' UNITED STATES .

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 2051

MEMORANDUM FOR CHAYTRMAN SEABORG

COEI5SIONER FALFREY
COMMISSIONFR RAMEY
COeISSICHNER TAPE
COMMISSIORER WILSON

THEOUGH GENEBAL MANAGER

SUBJECT: REACTOR SAFETY RESEARCH PROGRAM AND SPENT PUEL
SHIFMENT CASK PROGRAM

At Regulatory Information Meeting 109 con December 2 you
roquasted publication of the Hovembsr 19 lstterxs from the
ACRS on the Reactox Safsty Research Program sod the s;:m
Fosl Ghipment Cask Progrem, Arrangasents axe being made
te have thase letiers published in the spring issve of the
quarterly review Huclear Safaly.

Re B, Bollingswozth

ot Wa Bs McCool, Escretary m'//

L, He l-. ?ﬂ“i Dizestor of.
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pEc 6 1963

Doar Bcootor Jordons .

In reply to your lattwy of Sowombor 13, 1963, concercing ropocts
of the dizcontinusnce of certetia AZG prolects ak Idebo Falle acd
their transfer to Hanford, Wralicgton, I uish to assuce your thag
wﬂmmm“mummmn

It 1o posnlible that the fnquirfes you have recsfwed baovy boss
ropted by ur Tosent sanoondement, & copy of vhich is encloned,
of tle eonstruction of the Contaimont Bystoos Rrpovicone st
oniod Works, In any svant, this czca flluotrstop our nrxmeal
procodure which imwlvas ovalnation of all partinent factors in
galecting lecations for weriown projects. Helaction of Hanford
28 tio oits for tho aiavemantiowed gapariwont wis bosod vpea
eveivarion of all feagibla AZCegunad ¢ited, inchading tho Herfonsl
Eeactar Tast Srotiom {KRIS) soar Idalyy Falls. HSanford wes salsceoed
heeoupa the ooot and time of fabyrication will be substanzially
locy &t that locatiom, tirouzh use of oo existing bulldinz el

ystens Eaperimeat oanplarmct
being chtaingd from otimy muclesr aafety stukiss balng ceevisd
dut fad plovowd 8t sthe? locaticwm, decog whish tin ERTS is tiw
prinsipal cng.

In considaving constinction of certain paw facilities, the AEC
desiszatan & provisious]l aite for pucposas of preparing pralisdoery
durizn stuliss imd ¢oct eativetos reguired for plaming snd
hdseting maposes, Subysquect datatled evalustion of all che
fistors Talating o each possibla site uay lsed to £inad selectiocn
of oz otbex thin that dapigneted proviaicnally. Althoush coxe
hmhmMmMdem
site docigmation is uwierstovod, it in comaiwble tiet porsons ot
dircotly iovolwed uight sisintorpret the AES's setion ta tha Eixcl

[ 4 e B ) e — e em e dae

Fo-g-rs
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Sengtor Jodan -le

palectica, Yhile wo provizional site designarion win mado for the
Contatamnt Systams Expariment, thorg ave, &t prosant, & wczbay of
otlnr proposed projscts for which the KRS hog besn deaizpnatad se
ti: provigicoal sits fow plavning purposan, bek far widch fined
£its golecticn bes not yot boon meca.

I wich to ptrads that Lorh ths Contalvomnt Systans Bxperimemt
and o othay projects distimoed in the precoding patasraph

apresent pow sctivitics sod theiy loosation elsswixre tisa the
MRS ghould thos not affect the comiuct of axiating setivitien
et thoy dnseollavden, Oo ohe other hond, wxioting activities
st AEC sites may bIs docyensed as changes in Its progrom o0cur.
In exder to eontinmue the svellability to AZC prograas of the

eonniderable tachnichl sxperience devaloped at soch sites, tha
EFC givew don oonsliersiion 2o thet factor in sssigaing vew

ectfvitice vo the werisun lonctions. Ginilerly, s effece 1y
mtda to avodd sheorwul floctweticny 1o the lewel of sarivitiss

at gach gita.

I ot that the fowwzning will gerva to allay the contern
rogading sy disoomtisuance of projeets at Cha ERTS widoh
preptand the Swiniviss te which your latiaw raSozrnod.

Fimcevely yors,

Tlgred) Bz T, Bl
Chairmim

Boneroble Lan 3. Joxdes
United Biatac Beoale

Enolonures )
my— Roleaba So. 233, Nowsber 1%, 1963

Chatrman

-~ @ (1) ®
AGRD (3)
COMG, LYA, (D)
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NUCLEAR REACTOR SAFETY STUDIES TO BE CONDUCTED
AT HANFORD WORKS IN WASHINGTON

4

Dr. Glenn T, Seaborg, Chairman of the Atomic Ener,
Commission, announced today that a Containment Systems Ex-
periment (CSE) will be built at the AEC's Hanford Works
near Richland, Washington, The experiment will be an inte-
gral part of the AEC'e research program specificglly related
to the safety of eivilian nuclear power reactors.

A ecylindrical containment shell about 25 feet in di-
ameter and 75 feet high will be placed in an existing
building at the site. The containment shell will house a
model of the reactor pressure vessel, facilities for sim-
lating several types of containment systems and extensive
instrumentation and control systems, The experiment will
be of such a sigze that the results can be related to full-
scale power reactor systems,

A nmumber of tests will be conducted in the containment
shell, The tests will provide addlitional design Information
on containment and various other engineering safeguards re-
lated to the light water-cooled pressurized snd boiling
water reactors of current interest to power utllities.

The program will also examine the effect of simulated
loss-of-coclant accidents of warying intensities on dif-
ferent types of contalmment systems and components, and
determine the effectiveness of these systems in retaining
fission products which might be released in an actual reac-
tor accident, Studies will be made of inherent character-
istics of containment that contribute te the retenticn of
any released radiocactivity, as well as of the effectiveness
of engineering safeguards that can be incorporated in the
desigrn and delliberately activated after an accident. Aux-
iliary studies of containment leakage and compariszona of
methods of measuring leakage will also be made.

(more)




-

-2 -

Pevelopment of & detalled experimental program and
subsequent operation of the experiment will be undertaken
by the General Electrie Company, the AEC's prime operating
contractor at the Manford Works. Detailed design of the
experiment will be done by Vitro Engineering Co., the AEC's
architect-engineering contractor at Hanford, Construction
is expected to begin early in 19464 with completion scheduled

for early 1965.

-30-

{NOTE TO EDITORS AND CORRESPOKDENTS: This announcement is
being distributed simultaneously in Richland, Washingtom,

by the Commission's Richland Operations Office.)

11/19/63
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UNITED STATES GOVERNMENT

eferfince Secton

Memorandum
TQ : Ple ‘ DATE! pucember 5, 1963
FROM . W, B, McCogl,

SUBJRCT:  ARC 943712 - REVIEW OF REACTOR SAPHTY RESEARCH PROGRAM AND
AEC 943f13 - SPENT FUEL SHIFMENT CASEK. FROGEAM

BECY :Mct)

At Regulatory Informetion Meeting 109 on December 2, 1963,
the Commisajonars requeatad joint recommendations omn:

1. BEaactor Szfety Bopearch Program, end
2, Spent Fuel Shipmant Cask Program,

vis-a-vis the Advisery Commitiee on REesctor Safepusrdes Novembar 19
iettars on these mutrars circulated g AEC 943712 end AED 943713
respectively,

&G
Chatrman

General Manager

Deputy General Mapager

Asst, General Manager

Asst, Gen, Mgr. for RSD

Apst, Gen, Mgr. for Operations

Aast, Gen, Mgy, for PEP

Pirector, Opexational Safety

Director, Reactor Development

Director of Regulation

Peputy Directoxr of Ragulation

Director, Licensing & Begulation
Directoxr, Badiation Protection Stanmdards
General Counsael

£2.0-7/
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. November 2 156 COPY NO. 51

ATOMIC ENBRGY COMMISITON

COOPERATION WI’I‘H ‘I.'HE ETUFIIG INI}USTRIAL FDRUH DI‘ITI ﬂE{.‘!

Note by the Secretaty

The General Manager has requeshted that bthe atbached
memorandum from the Director, Dlvislon of Reactor Development,

with encloaures be circulated for the informatlon of the
. Comnission.

W, B. MeCool

Seeretary

DISTRIBUTION COPY HO,
Secpetfary i}
Commiasioneps 2 - 6,56
. feners]l Monager 7 -8
Dir, of Regulation g - 10
Deputy Dir. of Regulatlon 11
Deputy General Managen 12
Asat, Gen. Mgr. lﬁ
Aas%, Gon. Mzr. IA 1
Aasnt, GM-Plans & Prod. 15
Aspt, GM Qperations 16
A88t. Qen. Mgr. R&D 17
General Counsel 18 . 22
Biolozy and Medicine 23
Congr,. Eislacn i |
Ind, Participation 25
Publlc Information 26 - 27
Inspectlon 28
Iicensing & Regulation 23 - 30
Operational Safety 31
Reaoctor Development 32 - 44
Manager, Naval Reactora L
Research 46 - 47
. Secretarlat 51 ~ 5§
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UNITED STATES GOVERNMENT

Memorandum

aed :  As R Lusdscke, Ceneral Manager DATE. Hovember 19, 1963 .
THRJ: 8. G. English, ABED . )

PROM : Frank K. Pittmen, Director ﬂ@(ﬁc’t-
Division ¢f Reacter Development

SUBJRaT:  COOPERATION WITH THE ATOMIC YNDOSPRTAL FORUM ON ARC NUCLEAR
SAFETY RESEARCH AND DEVELOPMENT FROGRAM

Ab: N 1 JAL

At the meeting betwoen the Coemlsslon and the Board of Dlractora
of the Atomic Industrial Forum on September 9, 1963, the deslre-
bllity of obiedning fhdustrial lnpnd ipko ocur muclesr safety
rogearch apd develophiapt Drogram of A alofer, mors intanasive
sasie wes agreed to by the Commplosicn and the Board of Direators
of tha Forum, A5 & regult of subseguent discussiona betwean
maihara of the Bsactor Devalopment stsff and Forum reprasents-
tives, the following Hhs been done.

The Forom haa solicited mesbers of induntry by copies of the
attached letter. They are also proposlng to lmsus within the
naxt fey days A press releass on this subject, & Araft copy of
which i3 attached. The maln purpose of this ectivity st present
ia to get from the Forum their reconmendsticns regarding
industriel reprasentatives to participete 1n ouxr safety program,
The Tinal selection and assigoment of these induatiial repre-
pentatives will be the prerogatlve and responsibility of the ABD,

“E intend to inform the JCAR staff of the above activities
1aferually by telephone. :

Attechments:
1. AIF letter to industry
2. Draft ATF prass relassaso
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ATTACHMENT T

Dear H

The Forum CommitHee on Reactor Safety haa reached a stage
in one phase of 149 activities where it mst seek the more actlve
participatlion of Forum members 1f 1t is to contlnue lis
effective representation of induatry'a interesta, This relates

to an AEC invitation to take a mope active role in the day-io=-day

piamning and operations of 1ts nuclear safety program. 1In ita

invitation, the AEC has clearly provided to the industyy an
opportunity to step up to a problem which the industry has
repeatedly identified am one of the moat serlous facing the
further development of commersilal nuolear power - the siting of
reactora, BSuch partislpation would help tha industry and also
help the AEC.

Outlined balow is an expilanation of what 1s needed and what
benefits should accrue to those members who find 1% posaible
to participate,

By way of background, you ghould know that durlng the
peat year the Committee has worked closely and effectively with the
Huclear Safety Group of the AECfa Divialon of Reactor Devolopment
in formuiatling an experlmental nuclear asafety program desligned
to be respinmlve Lo the complex and unrezolved problems relating
o the slting of nuclear power reactors., In March, for exauple,
the Committee sent %o the AEC an anncotated list of recommended
"snort-term™ and "continuing" reactor safety projects., In
sugust, after an intervening meeting wlth the AEC staff, the
Commlttee supplemented lta earller recopmendationa wlth an
gutiine of recommended short-term teata on containment inftegrity
and on the perxformance and reilabliity of associeted englneering

safeguards. The latter recommendations were alao the saubjecet of

- 2 - Attachment I
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discusaion in a September O meobting of the Forum Board of
Directors with the AEC Commissiloners. /As a member of the Forum
Commlttae, Mr, of your organization, 12 familiay with

this work and can provide you with additional detalls./

The AEQ nuclear safety program currently wnder way and
planned appears in concept o be almed at & number of lmportant
gquestiona relatlng to reactor siting. The program, for example,
inecludes among others the followlng prolecta;

SPERT teats SPERT I destruction teata will get under
way shortly. Power traosients with

SPERT IIT and IV using UOo cores ara
baing pisnned.

STEP Title T englineering and deslgn studles
are under way on a Loas of Flow Teat
Facility (LOFT}. Blowdown-meltdown tests
from nuclear operaticn are schaduled for
late 1967. A core melt proposed for
SEERT II iz under review. Other projects
may be included at a later data in thle
Safety Test Engineering Program,

Ruclear Safaty Cold tests will begin within a month,
Pilot Flant Experiments invelving rfimsilon product
release and the performance of a model
eontalmment faellity and aszsoclated
equipment are echeduled for early

198h,
Containment Thia facllity will be designed for a
Teat Faciiity serieg of short-teym angineering tests

on the performance of a medium~gize
containment faeiiity. Detailed design
and eonstruction work is to begin shortly.
Hoth the AEC and the Forum Committes sgree that the ahove
faeilltiesa and projects, znd possgibly othars, can and should
lend themselves to many of the engineeripng tests that have been
recomeended by the Committes, In reality, however, the extent
to which Thege pfFJaeta will be responalve Lo speeifiec Committee
recommendations will depend on detalled plans, caleulationa,
and study which go beyond the scope of assistance that can be
gxpected of a committea.
For this reason we have expleored with the AEC mtaff various
waya of proviing the type of detailled lnduatrial consultation that
wlll achiove maximum benefit for both AEC and industry,

-3 - Attachment I
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With thieg lstber we zre soliciting the cooperation of

your company, &3 well ag the ocoperatlicon of a number of others

epgaged in the design and copnstruction or mamufacture or
operation of nuclear power reactora to ¢ontribvute up to

eagentlally the full-tims services of a qualified technical

staff member(s) to work with the AEC nuclear safety program,

The total number of industrial representatives needed has
not bheen definltely determined. Some projects willl undoubtedly
require the asslstance of saveral indusbrial representativea,
whereaa the asslistance of one may suffice for others. It does

. geem clear, however, that regardless of the nature of the
project, Iindustrial asalatance will be most eritically needed
durlnz theass perlods when detalled design of the facllity 1s under
way and when detalled plana are belng made for the particular
serles of expariments or engineering bteasts. On the basla of
this assumption, 1t 15 anticilpased that industrial help may
prove most nseful on a concentrated but perhape sporadle
schedule, For example, & man (or the whole induatrial group)
might be required o spend as much ag several wesks, o1 Bven
longer, at Oak Ridge or Idaho Falls, or scme other location,

. after which time he might return to his company for two or
three monthe. The important thing 18 that he spends sufflelent
time working with the projlect to malke the kind of contribution
eXpected of him and the industry.

Initially, the program will require s total of four %o
glx quallflied peracns. The AEC hag described ita needs in the
following way:

"The purpese would “e to provide industrial technleal
recommendations to a number of impoprtant AEC reagtar
safety projectas underway and planned, particularly
SPERT, S3TEP, Kuclear Safety Pilot Plant, and Contalmment

. Teat Facllity. The primary objective will ba to reflesct

-4 - Attachment I
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industry experience and know-how galnad from nucleap

powar plant deslgn and operation in fixing those deslgn

parameters of reactor safety experiments that are

moat likely to have 3 major influence on teat resulta,

"We are partlcularly interested in individuals
knowledgeable opr experdenecad in fisaion product relesse
phenomenology and/or veactor kinetics and/or engineering
tests. Furthep, sueh Individuals should he at a
fechnlcal and management level in thely respactive
organizationg to assure them of complete and ready
ascess to thelr organizaticn's coliectlve thinking on
Impoprtant nuelear safety concepts, as well as con
gupporting technleal detalls, Such individuals will be
able to make a maximum contribution to the program only
if thay are qualifled themselves to make %echnleal
recommendations on the detalled planning of apecilic
experimental and test programa and if they are in a
posltion %o bring $o the problem the technlcal reaources
of thelr respectlve organizations.

"Industry representatives would also be expected %o
effect a two-way lialson between the AEC projects 1in
which they are particlpatling and related work under way
in thelr own organizationa.,”

The AEC will apeclfy the number of persons to be
sglected for asalgnment to each program ares,., The Forum
Committee will, after consultation wifth the individuals conecermed
and thelr companies, make recommendatlons to the AEC for the
asalgmment of partlceular individuals. The companles, whose
employees are selected by the AEC for participation in thle
program, willl be asked to enter into an agreement with the AEC
operabting contraetor who is responsible f{or Ghe particular

program area, It 18 expected that the agreement will contaln
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provisions dealing wWith patenta and dthst mhttera which AEC
eoparating contractors normally use in arrangements with
consultants, Tenure of aarviaa wlll be 12 months and each
commltment will be subject tq renewal upcen the agreemant of the
company and the AEC nnntmantér.

Each representativels énmpanr or organization will be
sxpected to pay his zalary, ;The AEC 1s exploring methods o
provide limited reimburaumsné for cut-of-pocket costs, including
traval expenses, ;

The Forum Committes looks upoh the AEC proposals as an
opportunity to introduce use?ul industrial thinking and know-how
into a program which in vitaﬁ.tu the further development of
commercially competitive nuq}aar power. The Forum also believes
that the proposal provides agmschaninm for keeping industyry
Anformed on the detalled progress of the AEC program, The
Industrial representatives éill be expected to repeort perliodieally
to the Committes on Eﬂaﬂtur:%araty,

Tha advantages of su¢%ian arrangement to the sponsoring
company lie in the assurance of being currently and fully
informed on the technologicil detalls of those programs in
which 1ts representative Lo’ participating. It czn also
reasonably expect, vla such an arrangement, to have an Important
and oontinuing 1nf1uan¢e on the ascope and content of AEC reactor
safety projects, ABC considars this to be of mejor importance,

This 1l an exploratory letter which invites your comments
and expresslona of interest, To facillibate your responas,
wa are encleosing a separate informatlion aheet on which you
may c¢heck the extent of your interest,

Thank you.

Sinceraly,
/8/ louls H, Roddis, Jr,

Youls H. Roddia, Jr.
President

Encl.
-6 - Attachpment I
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Information Sheet
on
Contributing Services of Consultant t¢ ARC Nuclear Safety Program

Pleage complete and return thle sheet at your earliest
convenlence to Edwin A, Wigginé decretary of the Forum Commlttee
on Reactor Safety, Atomio Induétrial Forum, 850 Third Avenue,
Hew York, WN. ¥. 10022, A Buslpeas reply ehvelope 1a encloassad
for your convenience, \

1, Intereated

2. We wish to offer the services of Mr. of our

stalfl to work as a consultant to tha AEC Nuclear Safety
Program.

3. His {their) qualifications may be summarized as follows:

L. We prefer that our repreaentative(a} be assigned to the
following project ares:
SPERT
Nuclear Safety Pilot Plant

LORT

Containment Test Faclility

5. We are not now in a peaitlon to volunteer the services of a
repregentative, but we woyld be interssted 1n taking
advantags of thls opportunity at a Jjater date .

&. We have no interest in this proposal .

T

NHame ;

Company:

- T = Attachment I




® @

UNCIAJSTFIED DRAFT

ATTACEMENT ITI

ATOMIC INDUSTRIAL PORUM
850 Third Avernus
Hew ¥Yorir 22, N, ¥,

Draft of Proposed News Releasea

INDUSTRY INVITED TCO PARTICIPATE IK AEC REACTOR SAFETY PROGRAM

The Atomle Industrial Porum announced today that 1t 1s
inviting exprassiona of interest from the nueleay industry
for more active partleipation in programe relating to puelear
reactor safety, The invitatlon stems from the desire of the
Atomlce Energy Commlezicn to receive on a closer, nmore intensive
bagls the 1nput of industrial thinking and know-how into 1€
nutlesar aafebty experimental and englineering teat program.
ProJects ldentified by the AEC that would be expected to benefit
from induatrial partleipatlopn and assiatance are: {1) SPERT
testa in Idaho involving the atudy of nmuclear power translents
and excursions; (2) IOFT testa in Idaho which include plans for
obeerving and minimizling the conaequences of a reactor
core meiltdown following an inbentional loss of coolant; (3} Kuclear
Safety Pilot Plant Sests at Dak Ridge which starting sarly next
yoar wlll ilncluda studlies on the performance of a modsl
contalmpent facllity and associated equlpment 1n confining and
reduclng the conoentration of released flealon products; and
(#4) Contelpment Sysbems Experiments which will include short-term
engingsering tests on a medium-size containment facillty te be
bullt An the near future at one of the AEC'a aites.

The number of indusatrlal representablves needed haa not
been definitely determlined. Some projJechs are expected to
requlre zeveral representatives whereas others mey require only
one, AEC has said that it is “particularly lnterasted 1n

individuals ¥nowledgeable or experlenced in fisaion product
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relsase phenomenolegy and/or reactor kinetics and/or
engineering teasts. Indusirial repreasntatives should aizoc be
at 8 technical and mansgement level in thelr reapectlve
organizations to aszure them of complete and ready access to
thelr organization?s collective thinklng on lmportant muclear
safety concepte, as well as on supporting technical detalla.”

The Forum's actlon resulta from a close working

relaticnship during the past year hetween the Forum's Ccoumittes

on Reactor Safety and the AEC's Kuclear Safety Group. During
this perlod, the Forum Commlttee has made a number of
recommendations to the AEC om how the AEC program could ba
modified and supplemeanted 1n the interest of providing early
answersi to a pumber of important questions relating to the
aiting of power reactors.

Forumn President Iouis H, Roddia, Jr., has aent letbters
of inguiry to a number of firms engaged In the deaign,
eonstructlon and operation of power reactora aaking them to
indicate thelr interest in partlecipating in thls AEC program.
gther interested firma and private organizations are asked to
contact the Forum's Technical Project Menager Edwin A, Wilggin,
The information developed from this program as well 83 the
informatlion from the AEC'a other safety projects will be made

avallable to the entire nuclear industry,

-9 - Attachment IX
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ATOMTC ENERGY COMMISSTON

SPENT FUEL SHIPMENT CASK FROGRAM

Rote by the Secretary
The attached letter, together wlth the enclosure, from
the Chalrman, Advisory Commlétee on Reactor Safeguards, 1s circu-

AL
lated for the information of the Commilsslon. The correspondence, qqﬁﬂ

as approprlate, has hLeen referred to the Director of Regnlablon -
) f

"I' ahd €o the General Manager.

W. B. Mefool

Secretary
DISTRIBUTION COEY NO.
. Secretary 1
Commi saloners 2 -~ 65,54
General Manager T =
Dir. of Regulatlon 9 = 10 '
Deputy Dir. of Regulation 11
Deputy Gen. Mgr. 12
Afst, Gen, Mgr. 13
Aset, (M=Plans & Frod, 14
Asst. GM Operetions 15
Asst, Gen, Mgr, R&D 16
General Counsel 17 - 21
Congr. Liaison 22
Publie Information 23 - 24
Inapection . 25
Licensing & Regulation 26 - 27
Cperational Safety 28
Plans & Reports 206 - 30
Radiation Standards 31
Reactor Development 32 ~ U4
Manager, Naval Regetors 45
. D, ¢, Office 46 =748
Secretariat 9 - 53
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Hovenber 19, 1063

Honorable (lenn T Seaborg

Chairman
U. 8. Atonic Energyr Commlssion
Weshington, D. C.

Sublect: ELFENT FUEL SHIFMERT CASH PROGRAM
Dear Dr. Seaborg;

At the request of the Divislon of Tlecmsing and Regulation,
the Advizory Commitiee on Resctor Safeguards has followed
the problems in development of large spent fuel shipment
cagka, 7Thoe Compittse has alao digcussed the stmtus of
regcarch conecerning ehipment eaeke az part of Ite review of
the Tdvision of Resctor Development Safety Research Program.

Comnmittes commente, concsrning the development of thess casks
ars contained In the sattached letter to the General Manager.

Sincarely yours,

/e/ D. B. Hall

D. B. Emll

Cheiymen
Attashment :

Letter to the AEC Genersl Maneger, deted Fovember 19, 1063,
Subject: Spent Fuel Shipment {osk Progrem.




Moverbey 139, 1963

A. R, [nedecks

Gensral Manager

U. 8. Atomic Energy Commissicn
Washlngton, D. C.

Subject:; TFEVIEW OF SPERT FUET SHIPMENT CQASK PROGRAM
Dear Qeneral [uedscke:

At the reguest of the Division of Liecensing and Regulation, the
Advisory Comrittes on Reactor Safeguards haz been following the
problems in development of large spent fuel casks, A briefing
by members of the DIAR Staff on the status of this work was glven
to mexbers of the ACRS Subcommitbes on June 5, 1963, and further
review of the research status waa given at a meeting of the
Division of Reactor Development Staff and the ACRES Subcommltifee
oo Reactor Safety Research on Dctober 16, 1963.

Substantially all of the spent fuel shipping casks curreptly in
use, being deaizned, or fabricaied use lead as the principal
stiielding material. Potential Iloss of shielding by melting In
case of fire or by penstrabion is a drawback in the use of lead.
Consequences of the loes of shielding in a Cire might be severs.

A largs Increase In the pumber apd sige of casks buili and shipped
is expected. In wiew of ths anbicipated increage In cask shipments,
and the problem of following amd protecting them during transit, the
Committee recommends that the research program on spent fuel casks
inciude study of shiciding materials other than lead.

Slinceraly yours,

fsf D. B. Hall

D, B Hall
Chalrman

CC: H. L. Price, Director of Regulation
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ATOMIC ENERGY COMMISSICN

REVIEN OF REACTOR SAFETY RESEARCH PROGRAM

Note by the Secrefary

1. The attached letier, together with the enclosure, from
the Chelrman, Advisory Committee on Reactor Sefeguards, is elrecu-
lated for the information of the Commisslon. The correspondence,
as appropriate, haa been referred to the Diresctor of Regulation
and to the General Menager.

2. The referenced ACRS letters of dugust 1, 1963, Decem-
ber 31, 1962, and fugust 30, 1962, were cireulated, respectively,
a8 AEC 943711, AEC 943/10, and ARC 149/18,

-

W. B. MeCool

oecretary
DISTRIBUTION COPY NO.
Secretary R
Commiasioners - o . 6,54
General Manager 7-8
Dir, of Regulation g - 10
Deputy Dir. of Regulation 11
Deputy Gen. Mgr, 12
Asst. Gen., Mgr. 13
Apst, GM-Plens & Frod, 14
Asst, OQM Operatlons 15
Agst. Gen., Mgr. R&D 16 »
Geperal Counsal 7 - 23 et
Congr. Lislson gz =
Public Informatlion 23 - 24
Inspestion 25
Iicensing & Regalation 26 - 27
Cperatlional Safety : 2B
Plans & HReports 29 - 30
Aadiation Standards .31
Reactor Development 32 - 44
Manager, Naval Rezctors 45
D, ¢, Office 4e - 48
Secretariat 4o - 53
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Toverber 19, 1963

Honorable Glenn T. Seabarg
chairman
U. 5. Atomic Energy Commiselon

Washington, D. C.
Sublect: FEVIEW OF REACTOR SAFETY RESEARCHE FROGRAM

Deay Tir. Seaborg:

The Advisory Commdtites on Eeactor Safegusrds hes revicwed all
major portions of the reactor safety resemrch progrem being
gponsored by the Divizion of Reactor Development. Comments
eonserning various aspecte of this progrem have been trans-
mitted to you in letters dated August 1, 1963, December 31,

1962 and August 30, 1962
Mﬂit:lnﬁn.l copmercts, representing the Cormittes's thoughts on

the conduct of the oversll program, are conteined in the attached
letter to the Ceneral Menager.

8irweraly yours,

fef D, B. Eall

D. B, Bzl

Chailyman
Attechment :

Tetter to AEC Genersl Memager, dated November 19, 1963,
Bubject: Review of Resctor Sefety Research Frogram.




Fovenber 12, 1963

A. R. luedecke

GCeneral Mareger

U. 8. tiomde Epnergy Commdssicn
Weshington, B. C.

Bubject: FREVIEW OF REACTOR BAFETY RESRARCH PROCRAM
Desr gQenersl Iuedecke;

In 1ts letter of August 1, 1963, the Advisory Comaittee on Reactor
Safeguerds steted an intept to comwent further on the Reactor
Safety Research Program. Scme additionel coments, which are now
transmlited, represent views of the Coumittee on the area of
research that requires the greetest emphesls, with some discueelon
of the bases for these views.

The Comilttee beileves that it is of primsry importence to delermine
to vhat sxtent engineered ssfeguards can be relied on in relaxing
reactor eite resirictions.

In the 1ight of present Enowledge, it seems unlikely thet geperal
rrineliples will render ineredible the poesibility thet high power
muclear reaciors cen have large power excurslons, or thet they csn
heve substential core meltdowrn. Therefore, 1t muet be expected
that the gafety snelysis For loceting end desigrning muslear reactora
will econtinme to mssume such peprddents to be possible, even If omly
remotely so.

Beactor eccidents leeding to temperstires snd preesures repregenta-
tive of mucl=ar weapons can be considered ineredible on physical
grounds., Also, reducing the direct rsdiation effects of nuelesx
axcursiong to tolerable levels seems to pose o insuperable deeign
problene. Primary attention will have toc bhe given to potential
relesse of fiession products to the envircrmernt.
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In such s relense, fiasslon preducts would usually hewve to peas through
ecveral stages of protesticn before being m publiec hezard. Theee are
indiented by the puccessive transitions:

1. Pelemse from the fuel elemert to the resctor vemsel;

2. DRelease from the reactor vespel to the cowtaiment o
conflpement;: and

3. BRelease from the contsinment or confinepent to the external
epvirompent.

The Committee considers the fundsmental goals of an adequate pafety
rescarch program with respect to fission product release to be
eatebliahing the elgnificance and reliability of each of these barri-
ers and determining the extent to whileh they attemiate such rels=zse.

Beesarch conducted 2o far has led to an sdequate cstimate of the
fractionel release of flssion products from molten wrenium and vrenium
oxide fuel. This work should be extended to other fuels showlpg
promise.,

Establishing upper ildmite for release fractions from the vessel to

the condalipmeni or confinement, ani from the contelmment or confine-
ment to the atmosphere, seoms more d&ifficult. As stated in the
tommittee letier of August 1, 1963, envirommental copditions will
Inflnence the results. An Important research area needed to obtalin
good esiimates of plate-out or deposltion is the ldentification of

the chemical and phyeleal form of the filesion products relessed during
posslble accidents. If the form of the fission product releasss 18
kmwn, depositlon tomperatures, chemical renctlon retes, sgglomeration
rates, and eettling rates can he estimated. The comditions of current
experimentat relense niilies are often not those expected during
accldents. The program should cencentrate on fuels, atmospheres, and
experimental conditions of welevance to remctor accildente. The safety
research program shoudd be strengthered in this erez.

Large seaie tesgis such as IOFT are not expected to contribute mignif-
lcapntly to basic understanding of the phencmwens mentioned shove, They
will show only what happens in the specific cases tested. When suffi-
cient besic regearch hae heen performed on the physieel and chemical
preeeeges fmportant to pilate-out and deposition, predicticn of the
rexlt of a large seale experdment becomes feasible. At thizs point,
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proct testz much as IOFT mey make & comtribution. It is Goubtful
that experiments done with the Muclesr Safety Pilot Pisnt wili
by themselves provide the upper limits relevart to larpe seele
core peltdowme 1o resl resctor vessels.

As ivdicated in ocur letter of August 1, 1963, the determimation of
deconteminetion factore for air cleaning eysteme and eimilar devices
under sctusl conditions of relesse to the akaosphere is an imporiant
reecaych arcs.

Bume of the cther major studles thet will elucidete the probability
arfl severity of eccidents and hence the chances of fleeion product
release are the following:

1. Research con the probebillity of groes ruptwre of primayy
pregsure vessele and other pressurized components is needed, Infor-
mation is needed on methods to proteet the covtaimment or confinement
f£rom poesible miesiles.

2. Further studies of the brittle-ductile transition of steels
are nesded. The effecte of radiastion; radiation rates, radiaticn
under etrees, and welding veriables on the brittie-ductile transiticn
phencmenon nesd further exploring., The resulis need $o0 be anaiyzed
both in terme of fraciure etreRe and energy abeorption. More infor-
mation on the change of ensrgy abscrpiion and crack prepegeticn with
irradistion rate would be useful,

3. The SPERT-I destructive fest on Novenber 5, 1562, showed
evidence of an unexpected thrashoid phencmenon that incressed the
destructiveness of a nuclesr excursicon. The neture of this phenom-
anch ghouid be elarified. The sxisfence of other threshold phencmens
ghould be wetched for in subseguent SFERT-type destiruetive teste on
waler cooled sygtams.

Recernt remcwsd epphasis on the long range role of large fest breeder
reactors points up the need for a well developed, long temrm, compre-
bensive research program on the gafety of such resetors. A strong
research progranm starded now should develep informetion very useful to
the first generastion of very large fest reactors. Scme of the matters
carrying special aafety implicstion are as follows: The Doppler eoef-
ficlent; resctivity effects due to coolent volds end fuel movement;
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the mode of fuerl element faflwres, including fosming and slumplng;
uwnetable bolling of sodium during s transient; the stebility snd
sefeiy in {he presence of posiidve ccelfficients.

The Commities wishes to relierate dis vilew that the Resctor Safety
Begcarch Program rromless §0 be of greai eignificance toward

esfablishing how far englneersd sefeguards mey be relled oo in
eaeing reactor slie problems.

Sincerely yours,

fa/ D. B. E=ll

31 Bi E-ll
Chalrmen
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No. IN=-460 FOR IMMEDIATE RELEASE
Tel, Hizelwood 7-7831 {Tuesday, November 19, 1963)
Ext. 3446

Remarks by Joseph A. lLieberman
Assistant Director for RNuclear Safety
Divigion of Reactor Development
.5, Atomic Energy Commission
Prepared for Delivery at the
Atomic Tndustrial Forum Annual Conference
New York, New York, November 19, 1963

NUCLEAR SAFETY RESEARCH AND DEVELOPMENT PROGRAM
HELATED TO CIVILIAN POWER REACTORS

Two yemera ago at the AIF meeting in Chicago I described
the research and development nuclear safety activities under
the cognizance of the AEC's Division of Reactor Development.
At that time the Nuclear Safety group had been only recently
orgasnized and, although some of its projects had been geing
on for several years, it was natural that the part of that
discussion that deglt with future plans was more in the form
of idess and aspirations. Today, In at least summary form, I
would like to describe how and to what extent these ideas
and aspirations have progressed to plans and accomplishments,
and how our future activities shape up.

To begln with, although I do not bellisve 1t is neces-
sary to emphasize to this group the overriding importance
of safety considerstions in the design, construction and
operation of reactors, I think it 1s important to ncte par-
ticularly events of the past year regarding reactor siting,
to recognize the problems of public understanding of nuclear
safety, and whenever posaible to take a positive, even ag=-
gressive, attitude in meeting thesze problems. The Industry's
record with respect to safety is first-rate and is, T firmly
believe, a reflection of the importance and effort attached
to safety matters by the AEC and the nuclear industry. It
is certainly more than just plain fortultous.

{mora)

ATOMICFENERG Y$COMMISSION

€ 7-8f ~fi




-2-

I should 1like to discuss another philosophical point,
if you will, before going on., This has to do, in a funda-
mental sense, with information exchange -~ exchange between
the people developing the information and the people using
it. Ken Davis, our sesszion chairman, had aome fairly strong
words to say on this subject six weeks or so ago in San
Franciseco. He said, among other things, "that developments
gre of no value until applied commercially." He made it
clear he wasn't talking about pure research, rather, the
type which might be termed applied research which Is usually
closely associated with engineering development work. Another
way, perhaps, of making this point 1s to say that information
is of little value unless and until it is used or applied.
I believe thie is very much apropos our nuclear safety pro-

gram.

The accomplishments of our nuclear safety activities
throogh 1961 need no bolstering or embellishment from me.
Not too long after I teock over my present job, one industry
representative told me that if the whole SPERT program did
no more than demonstrate, az it did, the powerful influence
of the Doppler effect in terminating the transient tests of
the SAVANEAH core, it was well worth it. There are other
examples, too, The whole effluent control and waste manage-
ment program could be ¢ited in that we have been able to
show that nuclear wastes can be handled safely.

Nevertheless, there were eriticisms, constructive, I
mi%ht add, and realizations toc, that some parts of the
safety program were getting to be insufficiently related to
the rezl problems and meede of the muelear industry. To
the extent such a state of affairs did exist or was believed
to exist, it was due, in considerable measurs, on the one
hand, to a lack of knowledge of the kind and extent of Infor-
mation being developed and, on the other hand, to & lack of
knowledge of the kind of Iinformation that was desired. Such
feed-back mechaniasms as did exist were not particularly
effective.

From my viewpeint, in the past twoe vears signiflcant
gtrides have been made in improving this nuclesr safety
Information feed-back situation. Resctivstion of the Forum
Committee on Reactor Safety under the chairmanship of Ken
Daviz, and the subsequent meetings between the committes and
the program people, and individuzl committee members and
ourselves, have been mutuzlly bheneficlal. Recommendations
regarding the program from the Forum Commlittes have materi-
ally asgisted in program definition and direction. They
have alsc led to a recognition that as the safety research
and development program progresses from a program definition

{mora)
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stage to one of project, experiment and test desipgn, more
apecific information feed-back mechanisms are essential.
This was noted and recognized in the meeting between the
Forum Beard of Dlrectors and the Commission several weeks
ago, Accordingly, plans are boing developed for establishing
a mechanism whereby the safety project people get the bene-
f£it of a closer, more continuous industry input aund industry
geta the benefit of more timely information more cloaely
assoclated with their needs. BShortly, I hepe, a number of
you will be asked to hecome participants in the AEC safety
programs and I will let Ken Davis describe what we have in
mind, I am sure the stated concern and interest of indus-
try in thiz area will be reflected in your response to zuch
an invitation.

Similarly, within the past two years the ACRS has estab-
lished s Subcommittes on Sagaty Research and Development.

This group wag originally under the chairmanship of John

Howe, and during the past vear has been under the able leader-
ship of Herb Keouts, Cur meetings and discussions with this
group have likewise been of glpnificant benefit to the pro-
gram and, I hope, useful to the ACRS.

Along these lines I should also mention the safety pro-
gram study recently initiasted by ocur Program Evaluation
group within the Division of Reac¢tor Devalopment. Thie too,
I belleve, will contribute to asawrance of rational program
definition and direction.

All of this has resulted in a better total safety pro-
gram, but it is clear that further advances can, and indeed,
must be made.

Now, having made these general statements and self-
serving declarations, some specific¢s are in order. I will,
however, only hiﬁhlight, in the form of a list, program and
project plans and accomplishments, Other speakers who are
intimately invelved in various parts of the program will
1ikely go into somewhat more detail.

The list ia in no particular order of priority or impor-
tance. It simply shows how some of our ideas and aspirations
have been translated into specific plans and accomplishments,

l. The SPERT program has largely been reoriented to
the transient testing of oxide cores typical of those presently
used in water cooled nuclear power plants. With ths excep-
tion of some stability tasts gn SPERT IV, which may last into
figcal year 1965, most of the plate type core teasts in SFERT
will be phased out toward the end of the current fiscal year.

(more}
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Tn particular, SPERT II may be used for an oxide core melt-
down experiment, and the test of an oxide core in 3SPERT III
from high initial powers will be started early in the next
fiacal year.

2. The increasing emphasis on integral, engineering
geale tests 1g perhaps exemplified by the conduct of the
SPERT I destructive tests, the first with the highly enriched
plate type metal core a year ago and the second with an
oxide core a little over a week zgo. In a general way, the
results of the recent test show that it is very difficult
to destroy an oxide core, even when you go out of your way
te force destruction. This, T believe, is a significant
contribution to our knowledge of accident potentialities
in oxide cores.

3. Our capabllity to investigate, on a more realistic
acale, the behavior of accident-born fission products and
countar-megsures to control them, hes been substantislly
enhanced with the conception and installation of the Nuclear
Safety Pilot Plant at CRNL. The c¢old check-out of the fa-
gility is being completed now end the test program should
gtart early in 1964.

L. A najor engineering-scale investigation of the loss-
of-coolant aceident in water cooled reactors was conceived
and is designated the LOFT program. Kaiser Engineers with
Babeock and Wileox working with Phillips Petroleum are
busily engaged in the Title I design of that facility., A
railroad dolly mounted 50MWT pressurized water reactor is
the major componsnt of thls proposed test. Assuming favor-
able action by the Congress on our FY 1964 appropriation
request, construction by the M. W. Kellogg Company is sched-
uled tc start at the NRTS in the spring. The final test,
which would take place after a series of blowdown, contain-
ment, and other tests, 1s presently scheduled for 1967.

5. A Nuclear Safety Information Center has been estab-
lished and put inte operation at ORNL under the directicn
of Bill Cottrell. The Center will collate, analyze, and
synthesize nuclear safety informetion on the broadest poa-
gible basis. It is, in a very real sense, an effort to
apply research and development dsta which haa been generated
over the past Years. It will undertake specific projects
on its own and will also respond to inguiries in the safety
area from essentially all comers. Its first major under-
taking 1= a comprehensive analysis of bsehavioer and control
of radicactive lodine. This project was undertsken because
of its importamnce with respect to reactor location.

{more)
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6. A Containment Systems Experiments profect has been
develeoped and only recently assigned to Hanford. We are
attaching great lmportance to test data and information te
bhe obtained from this work, also particularly with respect
to reactor location. Existing facilities at Hanford will
be utilized in this work., Briefly, the main feature of the
project will be an outer steel shell of zome 30,000 cu. ft.
degigned for 75 psig and a 150 cu. ft. pressurized source
degigned to 2500 psig. A wide range of containment schemes
and parameters and so=called Menglneered safeguards™ will
be studied and tested, as well as the transpoert of fisslon
products over a wlde range of ayatem conditions. Project
deelgn and engineering work hee been started and 1t is hoped
that aignificant testing will start in about 15 months.

7. Another importent project relsted to containment
hes been developed, assigned to the General Electric Company,
and the initligl phasze of this work is now under way. Tt
deals with the phenomena associated with pipe rupture in
pressurized reactor coolent plping. Such feilurss have been
generally postulated as the initial event which subsequently
leads to core meltdown and fission product release in water
reactors. We believe that better understanding of, and bst-
ter quantitetive information on initlagting mechanisms for
pipe fallure, how defecta grow to cracks, how cracks %rcw
to fallures, maximum size of rupture, probability of failure =--
will not only lead to a more rational technleal basis for
assessing this facet of the nuclear safety problem, but
a2lso to preventive design measures, materials and fabrication
inspection, and other engineering steps to prevent such
accidents.

8. The contributicns from-zctual experience Lo our
understanding and knowledge of design, construction and
operating factors that speciflcerlly relste to safety are
obvliously important from at least two standpeolnts, First,
from experience we should be getting better bases on which
to evaluate the degree to which our safety objectives have
been accomplished. Second, our experience should lead to ways
t0 do a better job of enginesring with respect to safety.
It was this kind of thinking thst led us to initiate, in a
small, but we believe significant way, a systematic com-
pilation and snalyseis of reactor operating experlence under
John Garrick at Holmes and Narver.

There are other manifestations of progress in the over-
all safety program that I believe will be brought out and
elaborated on by the other speakera in this session. I
would simply summarize this pert of my remarks by claiming
significant improvement, output and progress in the safety
program == but also acknowledging that we have quite a way
yet to go.

{more)
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This leads to some brief commentz on future safety
program plans related to other than water systems.

Safety studies applicable to gas cooled reactor systems
have largely been conducted in conjunction with the design
of specific plant prototypea, General safety studies of
the type performed with the SPERT reactors on water systems
have not been underteken to date. However, plans are under
way to expand the safety effort on gas cooled reactors con-
sistent with the Commissic%'g intereat in large gas cooled
reactors directed to the U<33/Thorium fuel cycles. Small
scale laboratory studlies of uranium carbide fuel properties
under accident conditions (including fission product release
behavior) have been under way for some time. Consideration
is being given, however, to the conduct of integral core
type experimenta, to study nuclear excursion behavior and
the assoclated reactivity coefficients of a small gas coolad
reactor core of advanced deszign. The feasibility of using
existing reactors for such tests is belng explored at the
present time. Analytical studies and perhaps small scale
out-of-plie experiments will slsc be initiated to study the
effects of a depressurization accident for gas cooled sys-
tems. Such an accident 1s generally considered to be the
major one for gas cooled reactors.

Fast reactor safety studies will also be expanded within
the next year to anticipate, insofer as posaible, salety
problens which may erise in the development of large ceramic
fueled fast breeder reactora. TREAT studiea of the phenomena
associated with fuel meltdown and reassembly will include
experiments with ceramic type fusls, oxides and carbides,
in addition to the work slready under way on metallic fuels,
TREAT experiments will include the use of a sodium loop to
more adequately simaiste ¢onditions exlsting in a fast reac-
tor during power operatiocn.

The recent international meeting on fast reactoer safety,
bresading, and economics, which was held at Argonne early in
October, indicated considerable precccupation with the pos-
gible existence of a pozitive sodium vold coefficient in
large, dilute ceramic fueled fast reactors, Considerable
effort will be expended in the FARET and other fast reactor
‘programs t¢ obtain a better understanding of the true value
and meaning of the aodium void and Doppler cosfficients for
large fast reactors to determine the margin of safety they
posses3, Qur studies will continue on the understanding
and behavior of accldent effects in fast reactors -- neglecting
the known margins of safety -- just tc determine the true
magnitude of reactor accident consequences. The meltdown

{more)
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and reassembly accident will receive further attention, using
small scale THT experiments, and the detalls of heat transfer,
void production, and pressure generation in sodium coolant
will also be explored at the game time, Planning for the
over-all expansion of fast reactor safety studies is now
undar way.

Now, a few closing remarks on program definition and
direction. In my earlier remarks I noted what I believe to
be the benefits and advantages accruing from recent increased
communication between the pro%ram people, the ACRS, and the
ATF. While there has been a fair degree of conslstency and
agreement in the ldeas and thoughts expressed, there has also
been a recognizable difference in viewpoint and not neces-
sarily & unanimity of opinion. These differences, incidentally,
are randomly distributed. Even within the individual groups
themselves, such as the AIF, we find differing opinions, i.e.,
ag to what constitutes the mest desirable course of action
in safety research and test planning.

An example, cobviocusly over-gsimplified for purpose of
our present discussion, goes something like this. The reac-
tor constructer gays if you can demonstrate, prove, or
otherwise convince yourself, and whoever else is involved,
that your containment scheme does and will continue to per-
form according to design specifications, i.e,, to contain
the consequences of a maximum accident, then you havs solved
your over-all safety and siting problem, Therefore, this
is the direction we should take -- demonstrate containment.
The resactor designer says if you ¢an demonstrate, prove,
ete., that thers will be no meltdown in the event of an
accident, then you are home clear. You may mess up the
plant some but with no fission products to be tranzported
you have your problem licked. B8till anhother, I'11 call him
our fission product behavior man, says if you can show how
almest any conceivable amount ¢f iodine which may be evolved
from an aecident can be naturally attenuated by a factor of
at least 100, then it is only logical that thi=z effect should
receive primary attention with experimental effort since it
has a direct bearing on the siting problem. TYou therefore
should study iodine behavior.

411 of thezse wiews are meritorious and logicazl and, T
believe, have mere than a thread of consistencey running
through them. In gz well-balanced research and development
program I believe 3l]l three of theae views must be pursued.
I do not believe we wonld ba making the kind of contribution
. we should make if we were to go out and run a test to find

-, out what happens and then not be able to say very much of

(more)
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why or how 1t happened. We can't afford that kind of sta-
tistical approach to our problem. Conversely, I would
repeat. Ken Davis's statement that I quoted at the beginning.
The information is not of much value unless it is used in

a practical way.

The point T should 1ike to emphasize is that we are
making every effort to achieve a balanced program that will
provide maximm output of useful information. To de this,
I believe over the next few years the further emphasis we
have placed on engineering acale tegts, on investigations
vhere the accldent conditions are reproduced or simulated
as closely as possible, is in order. Fundamental research
gtudies, to ¢btain a thorough understanding of the accident

phenomena observed through the engineering scale tests, muat
also be pursued.

- 30 -
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NUCLEAR REACTOR SAFETY STUDIES TO BE COHWDUCTED
AT HANFORD WORKS IN WASHINGTON

Ir. Glenm T. Segborg, Chairman of the Atomic Ener
Commission, announced today that a Containment Systems -
periment (CSE) will be built at the AEC's Hanford Works
near Richland, Washington. The sxperiment will be an inte-
gral part of the AEC'z research program specifically related
to the safety of ¢ivilian nuclear power reactors.

A evylindricel containment shell about 25 feet in di-
ameter and 75 feet high will be placed in an existing
building at the site. The containment shell will heouse a
model of the reactor pressure vessel, facilities for simu-
lating several types of containment systems and extensgive
instrumentation and control systems. The expariment will
be of such & size that the results can be related to full-
gcals power reactor systems.

A number of tests will be conducted in the contalnment
gshell. The tests will provide additional design information
on containment and various other engineering safeguerds re-
lated to the light water-cocoled pressuriZed and boiling
water reactors of current interest to power utilities.

The program will alsc examine the effeet of gimulated
lozs-of-coolant accidents of varying intensitlies on dif-
ferent types of containment systems and compenents, and
determine the effectivenecss of these systems in retaining
fission products which might be releaszed in an actual reac-
tor accident. Studies will be made of inherent character-
istica of containment that coentribute to the retention of
any released radicactivity, a3 well as of the effectiveness
of engineering safeguards that can be incorporated in the
design and deliberately activated after an accident. Aux-
iliary studies of containment leakage and comparisons of
methods of measuring leakage will alsc be made.

{more)
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Developtient of a detailed experimental program and
subseguent operation of the experiment will be undertaken
by the General Electric Company, the AEC's prime operating
contractor at the Hanford Works. Detailed design of the
gxperiment will be done by Vitro Engineering Co., the AEC's
architect-engineering contractor at Hanford. Construction
is expected to begin early in 1964 with completion scheduled

for early 1965.
- 30 -

(NOTE TQO EDITORS AND CORRESPONDENTS: This annmouncement is
being distributed simultaneonsly in Richland, Washington,
by the Commission's Richland Operations 0ffice.)

11/19/63
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UNCLASSIPIED AEC 943/11
. August 2, 1963 COPY NO, d&

ATOMIC ENERGY COMMISSION

ACR3 REVIEW OF REACTOR SAFBETY RESEARCH FROGRAM

Kote by the Seoretary

1, The attacheq letter from the Chalrnan, Advisory Gommittee
on Reactor Saleguards, together with the enclosure, 1a clrculated
for the lnformatlon of the Commlsaion, The correspondence, an
approprlate, -has been referred to the General Mensger and to the
Dlrector of Reguiation for any actblon indicated,

. 2. The referenced ACRS letters of August 30, 1962, and of
December 31, 1962, were circulated, respectively, aa AEC 145/18
anf. AEC 943/10,

W. B. MeCool

Secretary
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August 1, 1963
Honorable Glenn T. Seaborg
Chalrman
. 5. Atonde Erergy Commission
Washiogton, D. C.

BURECT: REVIBW OF REACTOR SAFETY RESEARCH FROGRAM
Dear Dr. Eﬁ'ﬂhﬂrﬂ.‘:

The Advisory Committee on Remctor Safeguards has continued
its revisv of the Yprogram In renctor esfety rescarch snob-
sored by the Livislon of Reector Development. Comments
by the Commitiee concerning portlons of this program were
forverded to you in lettera deted August 30, 1962, and
December 31, 1962.

AMditions] comments, dealing with thmt poriion of the pro-
gram related to flagion product release from el elementa

end euvhsequent retentiom in containment btarriers, sre con-
talpad In the esttached letter to the General Monsger.

Bineerely yours,
[s/ D. B. Hall

D. B. Hall
Chairman

Attachment:
Ltr. to Gen. Mgr. dtd 8/1/63.




Augnst 1, 1963

A. H. luedecke

General Meneger

U. 8. Atomlc Euergy Comissicn
H&Hhingtnn, o C.

SUTJECT: REVIEW OF REACTOR 3AFETY RESEARCH FROGRAM
Deer GQeroerel Luedecke;

The Advisory Jommittes on Beacior Safeguards has been reviewing the
aafety research program of the Atomle Ensrgy Commission For several
months, This review, umdsrtaken st the reguest of the Division of
Reactor Development, has been very tlmely because it has come during
a pericd vhen englneered safegoards are ipcreasiogly wsed to Justlfy
altes that would otherwize He uneecepiable. AL the outset, the
Commtttee wishea to thank the Divizlon of Reactor Development for
the opportinity to keer of the progress being made in reactor safety
regearch snd fo comment on it. In s previcus Jetier to you, dated
December 31, 1962, some views of the Committee on the Spert snd STEP
projects were trangmitted. In this letter additional comments are
offered only on those portione of the progran designed to provide
further inrformetion on the release of Cigsion products from fuel
elenenty and the plece and extent of thelr remrwal in paasing through
prcceggive apaces ant barriers.

The Comnittee would like to ptress that dependence on engineered safes
gemrdn to reduce the affects of credible repotor mceldents tmat be
supported by confidence that the safegunards wouid act as expected.
There maet be asewrance that the comditions to which the deviees would
be expored sre gorrechtly foreaeen. The sffectivences of the devices
under these conditions must be established.

The safety research program devotea much of its attention to questions
about the nature and magnituede of Fiasiom product relenses by various
mecheniems. Mopt of the reasarch etoncerns the releass of fission
products by foel that has been melted by afterheat. In moet instances,
the fiepion product heating is slmulsted by other mesns; plasps torches,
electricsl heating, induetion hsating. Several kinde of fuel are deing
investigated, These belng studied ard preposed for study inciude the
principel reasctor fuels for the comverter reactors.
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In the apirit of the statement made sbove, that copfidence in per-
formance s planned 1s easentlel, the Cotmitiee wonld like to commerd
on sEpecta Of thege fiseion product rejespe ptudien. Mist of the
coements glmply relterate views on which the research hae been based,
and these are piated agalpn here only for comietepess.

The two besie quedtions to be pnavered by ission product rejepde
studies are: (1) how much of wiat fiegsion product of significancs

is releassed, and (2) in what form are the fiselon producta released?
There are no slunle ansvers to thess questions, because the answers
deperd on p variety of envirommenta} copditiona. Theae includs:

(1) the chemical composition of the fuel {e.g., uranium metal, uranium
oxide, vraniva carbide, alloying comstituenta}, (2) the physical nature
of the fuel (for inatance, sintered oxide or vibratory compacted oxide),
(3) the degree of burmup, Eh) the temperature history of the melt,

{(5) the kind of claddinz, {6) the kind of atmosphere in vhich the melt
takes place (air, steam, air-steam mixture, noble gas). Awplification
of the basie questions in the light of the environpentsl effecte leads
to such queationa as: What fractlon of the release of wvoletiie figsion
pioducts, particularly halogena, is in elemental formt What iz the
particle aige distribution of relemscd nonvelaiileat What 1z the
expected degrec of adaorption of volatiies on these particlest What
chemical compounds are formed; What i1e the elize diatridution of the
particice with vhich thers are assseiated} The apawers a3 Funetions

of the envirommental cemditiope wust be known £Ff the behavior of the
engineered safepusrds 1s to Be gseured.

In addition, the Coumittes would like to draw attention to the presence

of large amovris of wluboulwmn and othes fransuwranic specles neer the

end of reactor core 1ife. The powaible release of these, the effect

i t:fﬂt: relense, apd their effect on fission produvct releasse shonld
studi=d.

Throughout, care must be taken to sseure that the history of slgni-
ficant fission productes e followed. In circumstances where halogens
are released In easlly removable form, the effectivensas of the
engineered safeguards will probably depend on other fiszion products.

It appears that some increase in the Atomic Energy Commission's safely
research program vill be pseded 1f satisfaciory ansvers to the above
gquestiona on {ission product release are to be availahle for intera
preting the conseguences of Integral experimenta auch as ILOFT,
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The relcase of fisslon products from fast reactor fusls should also
recelve growing atteation. The fimslon product distribution curve
differs somewhat with fission pneutron epergy. Fission product

from plutonium fisaion are somewhat different from those from UE37
fission. The fuvels themselves will diff'er from those wsed io thermal
converter reactors.

Pefore lsaving the subject of fission product release ressarch, the
Committes would like to comment on the proposed stuldies of fiasion
product release by methods other then slwple fue]l melting. The
released pssoclated with nuclear excursione or chemicel resctlons
(#uch sa those between water and metals) will differ from the coea
dlscussed mbove. The series of Spert desiructive tests will shed
sce esrly light en the nature of such relzases as well as on obber
questione. But the basic physical understanding of the relesses will
depend on rescerch such as 1s projected for the Power Purat Facility.
The Committese wishes to emphasize the ne=d for the PREF, and to support
its early copnatruction and uwae,

Tte retention of reisased rissgion products on the inner welis and
internals of the reactor vessel will reduce the magnitude of the re-
lease by an axcunt that ie so ar unpredictabie. This reduction
factor will depend on ecomplicpted circumstances: <©he geometry and
composition of the surfaces, the form of the fission producte {geseous,
elementel, particulate}, the temperaturse of surfacea, the size of

the reactor vesszl or pipe rupture, and the etmosphere in the resctor
vesgel. It will be neceasary to identify the couse of the redneticn,
to establish tke depepdability of pesults. The Fuclear Safety Pllot
Flant should help to answer a mmber of the quastions influencing

the expeeted retention of fission products in the reactor vessel, hut
it may be that the complication of structural members and fue] element
surfaces will only leed %5 & lower limit on the sdventage to be gained
from vesgel retention. The nesd for careful control in thege experi-
Eents ia stresged. Tt de noted that a plasma toreh will be used to
melt the fuel. This torch will be locsted in & separmte chamber out-
side the simulated reactor veape]., Atteption has beep given to agsuring
that the release into the simleted vempe] ressmbles that from an after-
heat meltdowm: thia must be sgawmed. The variable oature of the re-
lezase an loflvenced by features of the melting, discussed earliscr,
shoyld be teken into eceount. The eourse of the depositicn in the
vessel should hecome well encugh understccd on purely physical and
chemlicenl grounds to permit methemeticel jJwatification of vessel
retention factors that might be sesumed in reector plaate.
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Beyopd the escarne from the vepsel, relenced flasisn preodusta to be

a major hazard mist gtlill eatcape= whataver coptalpment or conflpement
iz provided. The teatsz of retsntion by contalnment or confinement,
and the effectivences of air cleanmup devices under actuel copditions,
are planned for the LOPT facility. Related test facilities heve also
been proposed; the Pressure Suppreseion Facllity, apd more recenptly,
Bpert-IY.

1t is difficult to epecify the features inportent ln £indlng the
degree of retenticn fn the contatnmment or eonfinement building

exczpt by refterating the need to Justify whatever retention factars
moy be clafmed in the future. This justificaiion pwat rest cam
foundaticn of phyesical and chemical upderstanding. The same sSources
of complication es pertain to veeeel retention factors wiil alsoc apply
bere.

In view of the recent finding of almost total releage aof seversal
significent fissicn produsts, transport effects assume very grest
importance. Thz2 various engineered sefeguards that have been proposed
to redoce further the extent of finel relesse ghowld bs tested under
conditions under which they must be expeeted to perform. Theas engis
neered pofeguerds inelude epray washoun systems ip the veseel and in the
veactor bulldlngz, building elr recireuletion systema, and fipal alr
cleenup systeme. The verlabllity of possible fissicn predust releases
will affect the performance of g]l of these. The temperature and

eteam content of the atmeaphere will sifecl the performance of recircu-
lating and firel eilr cleapup syatems. The possibility of saturation

of alr cleapup zvstens should be investigated. The rate of re-evaporation
of halogers washed &rwp by spray oystens should be known.

The pressure suppression scheme that has bBeen desipned for some re-
actore beare further testing over s somewhet larger rapge of verisblen,
In relation to the fission product reteption problem, howewer, 1t weuld
be useful to astablish sxperimentally to what degree thiz scheme can
be relied on for reduction of fispicn produst esespe.

The proposed Pressure Supprevsion Facility seems to be the one device
that has been propoged for systemstlc study of the effectiveness of
engimeered safeguarde such as building spray systems, air regirculation
eleangp systeme, and prespure suppreesion. The Commithes wishes to
encourags Durther developmeant of thls proposal, with emphasis on the
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goal of physical justificatlon of thes reduction factore to ba aselgned
euch enginsered safeguards.

The Committee views the LOPT experimpents as belpg 1n the pature of
neceesary full eystem teste. These would establish whether the more
specific ressarch on the individusl and succeseive aepecte of the core
nezltdown and fisaion product releass have made 1t possible to predice
accurately the complete saguence of events, and yhether any effecte
of fmportance have been overlocked. As corollaries to this visw, the
Committes believes that the ressarch that is to be correlated on a
full system basis must be at sn adequate stage for this test when 1t
is performed, and that the LOFT ezperiment wust be well instrumented
to establish guantitatively the physical apd chemical natre of the
releaee from the fuel, the vessel, and the buiiding, and the environ-
mental features Iinfluencing the releass. It le dowttful that a
elngle LOFD meltdown will he sdequate to provide the confidenee in
predietabliiity of the magnitude and kind of fiesion product relecaes
after core meltdown.

The propoeed use of Spert-I1 to provids some informetion priar to

the LOFT sxperiments would be of guestispable walus. Decause the
bugie experiments peedad for interpretation would almoet swrely not
be finished in the two years before a Spert-II meltdown can be done,
this test oould not he congidered as a gystems test of the mature of
IOFT. Without the phyeice? underatanding of the more clementary
procesass, ety results schieved czould not be depended on as guldas

to predicting fissfon product relesses Following meltdown of other re-
ectora. It sezme that at bast a Spert-II meltdown might give some
Purther guldancs to the conduet of the leter LOFT testa.

The Conmittes has been feverebly impropsed by the emphasip that the
Diviaion of Resctor Develcopment gives to reasarch on nuclsar resetor
gafety. Thia reseerch showld be of real value in helping to esse the
problene of renctor miting and the assured performance of engineered
safeguards.

The Committee will forward further comwents on rescarch simed at re-
duclpng or clarifying the possibility of eerious accidents when the
review of theee porticns of the ress=srch program hee baen finlshed.

It 1s cleer that some facets of reactor sefety are more important than
othere, and the degree of urgency in attaining ueeful results varilss.
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In the near future, the Committee will forwerd to you their views
on the coversge of these facets, on the geperel scope of the pro-
grem, &nd the relstlve emphesisz thet should be placed oz various
wapects of the program, Thia eritique will be based on our opin-
ion of the relakive importence of sefety problems belng faced in the
siting, deslgn and construction of larze power and test reactors.

Sincerely yours,

/8/ D. B. Bmli

D. B. Eall
Chalraap
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Memorandum

10 :Curtis A, Nelson, Divectoy DATE! Tuly 31, 1962
Division of Ipspection 4 &

4

@
FROM g, B. McCool, Secretery ﬂ%?b

SUBJECT: DIVISION (F INSPECTION BEFCRIS
SBCY : JFG

1. You will xecall at Keeting 1954 on July 29, 1863, duting
coneideration of the #ivision of Inspection Beport concerning A Study of
the ARC~Oumed Reactor Safety Reviesw System (July 19, 1963), the Commission
requested pavegraph 5 on page 15 of the Report be zeviead to reflact clearly
that in casas of differing views between the Genaral Manager and Director of
Regulation with respect to tbe approval of a safety analysis report, the
matter will Lo referzed to the Commigsion for rescluiion, Other appropriste
cases will gles be suvmirted vo the Commigsicon,

2., Commissicner Ramey requested 2iso that the Diviaion of
Inspection Iook into the question as ta whether the Comigsicn iz being
affcrded an edequate cpportunicy to discharge its saifety respensibilities
with regard ro resctors In the pessesgicn of the Departmsant of Defanna,

3. During consideration of ARC 132/61 - Quarterly Report by the
Division of Imapection, you said a report on the appreisal of techpical
performance by ARC contractors will be pubmitted to the General Menager
at an oarly date with a view roward gnbaneing contraztor perfcrumance,

ece

Cheitman

Coumienioner Bamey

General Mansger

Deputy General Manager

Asst, General Meoagex
Divector of Regulaticm
Reputy Director of Regulaticm
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UNITED STATES

. ATOMIC ENERGY COMMIION

WASHIMGTOMN 25, D.C.

MEMORANDUM FOR CHAIRMAN SEABORG
COMMISSIONER WILSOR
COMMISSIONER PALFREY
COMMISSIONER RAMEY
COMMISSTORER TAPE

SUBJECT: CONSTRUCTION PERMITS ~ INFORMATION NEEDED, TECHNICAL
SPECIFICATIONS, FIMDINGS ARD CONCLUSIONS,
RECORVENING ATOMIC SAFETY AND LICENSING BOARDS,

At I.egulatorg Meeting 180 on May 16, the Commission requested a report
on the fessiblility and desirxablility of mmending the regulations gover-
ning power and test resctors, particularly sections 50.34 to 50.36
inclugive, in order to amplify and specify more precisely the svidence
required and the findings and conclusions to be made at the construct~-
ion permit stage. At am esarlier meating gulatory Meeting 172},

the Commission requested a report om the desirabilicy and feasibilicy
of defining more precisely in regulatioms the information to ba fur-
nished by an applicant pricr to the issuance of =& provisional com-
struction perait or authorization, and the information to be reserved
for a research and development program. -

These two requesta are closely related, During recent years we have
been developing & comprehensive check list of fnformation which an
applicant should furnish, This has resulted in & draft guide pre-
pared by the Division of Licensing and Regulatiom last sumer, copy
attached., The guide atitempts to describe the total information needed
to obtaln & reactor licemae., The guide, however, does not break out
the miniznm information needed at the comstruction permit atage and

it doea not explain why the items listed sre needed. Both of these
gaps naeed to be covered.

Following the Supreme Court's decisionm in tha FEDC case, we attempted
to develop smeudments dealing with provisiongl construction pexmits in
those cases involving the necessitcy for a substantial resesrch and
development effort on importent questions of safety. This resulted

in smendments to Part 50 describing generally the critaria for s pro-
visional construction pemit for cases of this type.

In addition to tha desirability of spelling out the criteria regarding

B&AD programs more pracisely, there io a need to determine and define the ™y
information needed for the great majority of comstruction parmits which
d0 not require R&D work relevant to important safety questioms. Previcus
-ffurtn to do this have been umsuccessful because of a philosophical 'Ei
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dilemmma. On the one hand, we have to recognize that projects are never
far advanced at this stage. On the otiiex, safety evaluators inevitably
desire the maximm smount of informat:.- before rendering a judgment on
the acceptability of a project. This ir generslly true evan in those
cases that are substamtiaglly Llike previous casee.

i believe, howaver, that we have now had encugh experience to resolve
thys difficulty. If we can develop & gulde or regulatory amendments
dezling with the problem of information needed at the construction permit
stage, I think 1t then will not be too difficult to develop appropriace
technical specifications and to define more precisely the necessary
findings and conclusions to be made on the basis of that information.

Dr. Beck has prepared the attached memorandum which I believe f£airly
cutlines the nature of the problem. Whether we need a separate regulse
tiom for comatruction permics, amendments to existing regulations, or a
combination of regulations and guldes 15 a matter of form which can be
decided later.

In the meantime, I have asked Dr, Beck to take the lead in working with
the Division of Licensing and Regulation and the General Counsel's Office
in developing appropriate rules or guides on this subject for Commission
consiideration. Thiz is likely to require a substantial amount of time
and effort. I am hopeful that a report with specific recommendations or
alternative recommendsticns can be ready for discussion with the Comnission
during November.

At Repgulatory Meeting 172, the Commisaion &lso requested a report on thse
desirabllity and feasibility of reconvening the same boerd, which presides
in the provisional construction permit hearing relating to n case, for
Later avaluation of the results of the R&D programs involved in the case.
Where substantial R&D programs relevent to important safety questions

are involved, this would be a desirable procedure, and In many ceses where
further service of a board is needed, it probably will be feasible to
reconvene the same board. We talked to the Atomlc Safety and Licensin:
Board Panel along these lines at our meeting on July 23 and cbtalned thu
general impression that this would be in accordance with thelr views.

In the more important cases, we might reconvene the board for a hearing.
In other cases, we might reconvene the board without a hearing. In meny
cases, particularly where important R&D is not involved, I think we will
find that further participation by the board is unnecessary. 1In any
event, I think that woenever a board is reconvened an effort should be
made to convene the same board which heaxrd the case at the comstruction
permit stage, Specific criteriag to implement a policy along these lines
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BUMMARY Memo for the Commissloners.from Inspection re Division of Inspgcetion
Reports {1} Prbblems Helating ¥o the Administration of Reastor
Projectz Subject to 10 GFR 115; and (2) A Study of the AEC-0Owned
Reactor Safety Review System.
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DLLDLATE RELSASE JUNE 20, 1963 OXford THL61
THRESHEL COURT G THQUIRY REPORTS

wiRis oF the sizking of bhe nueless scimsrine USS THRESHER, loat April 10, 1963,
2E0 manez: Bwww o Gpo Cod wilth 129 perascns aboard.

P m:."‘ Sulicves Lt most Lilkaly thit a plping system fallura fud CATITLG
23 38 we W -AoSnZals salt water syeicms, orcbably In the enzina ridi. o
'....1:::..;31.... eewdd Gr Foea watsr curreundlng the submarine subjected hoer Indarior
LY L Vole.nv ssvay of watsr and promeddive flooding, Inm all probabiiily wuiter
Slroton Fiostdnsas clreulits and caused loss of power. THRESHER alowed and

1—-\..-1--\.. o i

baoos we sink. Wilhin mooents she hed expesdod her eollapse depfth and Sotaiiy
Nettae . Bha cizma fo rest oo the ooean fleor, §,400 feet beneath the swrfave.

e oy

.'......:. _opnsia of the Court of Ioqulry was nmzde public today by Secrotary of
VRS AAVy Fres KorThe

e BO0LYG; headad by Viee kdmiral Beynard L. Austiin, SN, heard tesbin.. 7

- e dEniuses, bown mElitany snd clvilimn, durdingy ths elpht woaks it wo.

in SasLira Do one Rawel Shipward, Porbomontih, New Fampaidre. IS recondad 1705
o33 T WEELLLILY Gnd gaikered for the recond sene 255 charts, drawin-g, Lot

Tn.-:'S, SaoeREsLIhs directilves, debria and other exhibits benring ot the sinkiny.

.
—a

Thie RDsomo o Pococedingz of ¢ Jourt was deldivered last week o the e
Foning cathorlyy, Adzipsl He Page Smith, U5¥, Comandor=1nChiaf, 7.5, Atlaotie
Tleav, Wit tranzactod 1%, with his ccoments, Yo the Secretary of tho Nowy.
Copren of tha tuisy LZ=wolhme record ave now oeing studied in the Bavy Departs
rent by sagivesr3, dszipgrers znd expertz in nuclear submarine o;tara‘aiﬁns.

Ths Jouwy deslarad that, im 1tz opdmioa, "the baala dmign of w"-'lﬂ HRISHCR
olzsz cubmarin: is gosd, and its Implemsntatidn has resulted in the dovelormant
of i wgneperlomianys Bukmarine,®

Toe oalc of the Gourils recommendaticas pbtatsd the need for cameful re-
viey of tae cioign, eamstructiod and dnspestica of vital sulmarine systaas,
~oEN 2t el wotee snd My systema, and 2 reviow of operating procodutez o
mprevs Gumsge Itatrol cepability wunder casuaity conditions such os flooding,

Gertzir _atdons hawe already boen tiken. For axaxple, the Havy's Burean
& Ships is cpsiying a newly devalessd inapestdon techniquae %o assuse the ir-
wegeity of hish pressure piping oystims on all raval shipa, Based upon wWlice~

Sonie prineic’es, the new methcd iz being empleyed indtially om nuolear sube
Porsonzel tratning d ultresdicis icspectim equipment fmiliaﬂna-

m %B&m mwung of soboerine mﬂmﬂm

n-:'irwic
uﬂ‘a‘k

u-. -iﬁ.ll‘.-

o cacoeaty in the easiss 7oom 1a beliowod to be the "mosh prechlo®

Faunn

{rg.00-9
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idemma e S aeesd Ga wac {0aatilang poveicns of the record which do Dol wtn-
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L2oLus oainiona, Who Oovrs 0o t::i thah Yihe ovidence does nov osuco=
B I ..‘ w3 CimeditiGe L TEIDAIAN o gaused by who intcat,

aL e at andcfaldeacy &f Aoy poreor o porocitd din tho nawvel Gere
Vaetd wa' e D whesWl o0 "

e w“-'i:. -_o3 Temorbod there wes no avidense of scbokags or hostilo
Lm il = eomtoosdion with the locs of THEESHER. In wddition; the Court found
L Whese tmos oo Zndiaoticn of i.&m;..;ad radicartivity in the search arca.
ool Looovamid vz 2lzo found to be froo of redicactiwve material.

Uhe wLDPa JEoTos thov it is dnpossiblae, with the Information now availe
e, Sw Cowclz 2 mora picelss drioyndinotica of wiat aetually happoned.

T e id, BIover, orior a "rossonable ratiomalizablon of probable
u.'.'.;;;;- Laloi, sl mloese Sorzothor with known facts, provide the following
charanc ol wf who docith of ths TERTSHZA3

’_':.u LS SHEIL, wnder eornaad of Licotenant Comnonder John W, Harvey, UGN,
Lot PESmazetn Woval Shuoyasd on ths morciez of April 9, 1943, to conm
LNLe anenllaf Doz betndls follouding sn overhaul wakiod which exbtendc. Jron
.'."_'.“_;r S, 952, w0 Lowdl 13, 2983, THAESHT woc & umit of Sukniurins Develope
el DO 0 A uas epsyoding under tie opdersz of Comaander, Submarino
Fisie, JuE. ATllnsic Flea {Acmﬂin_smmon} Portsmouth, for the cea trisiz,
R atetn, SE I SR *f-*‘._na pe:snns ware fbosrd TricSnsR fﬂr the purposze of
oAl .-r...t.*_‘:'- SIEEoioT dubios. Ineluded in thLs mumber vere three officers and
i oelviliol engicyces of the Portomouth lival Shipysrd; one officer focy the
suD ool was booaty Commander, Submoxdng Fores, Atlantie Fleet; fowr civi-
alom sonioasioris popresentatives, and 12 officers and 26 enlistad han of

e aniplz oomny.

LES B: m’Tﬁ"", coemandsd by Liswbencnt Copmendor Stawley Hecker, USK,
uas dzsuonsted Lo ot as esoort To TIASSHIR durdng zea trilals and ef fac*"
g mozdoovous tivh tho submarina £% 9:L9 Al on Appil ¢ in the vieinity of
Teiivade L2-B6 Llooth, lenzitude 70426 Vesk. Upen comletiom of & scheduled
baemil Cin@, wao twe shina vrocoedod drdcpendently during the ndght t¢, 2
Seoond mondezvous in the viededdy of Laidtude bloh6 Horth, Lengitude £5-03
1:__L. Diging this transit, THHESHLID pyotooded boih svbmerged and surlacad
e Gminsted vordous Yest evolubtleng, Imcludiag full power propulaion.

&5 Tell AJe oo April 10, the %wo ships wore at the rendewmvous polnt,
woieoelicd by & dictance of 3,400 yurds, Tae 464 was calm with a slight
wiSlie Wind was Iron tke mortbh-northoast ab seven knots, Vislbility weaa
Zeouk 10 milss. Ho other ships are kpown to bave been in the vieinily.

e adnnies Tater, a% Tih7T AM,, THREDHIR repertsd by waderwhter tolee
Thone that she way sisridag a dosp divs,. SKILARK maintained har approxi-
Zate position waile THEESHER reportead courss and depth changes as sha
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e w@ D% ZowIowaling gotisfonts -, o ounnii about 2313 AWM., wihen UGS
Vel v PORsesadnCIng Minsy diffisu,nlas.  owve positive up angle. Am a"iﬂ
b e WO SLCA .....1;. keep you ansowned.”

Zoolez s sooord SEYLAPK pzse heard sousnds of comperesscd alr rushiny
Ioue Lie SUSnerinets ballazd tamks as THIESINA sought to Ti}buiﬂ wha swelace.,

vaszo cinuues iater, an abowbt 9:15 ALM,, SKYLARK hiard a gorbled vranse
nlennon Wihics ins Seldaved to conioin the words Y. .., .tess dapth M

Loon roe wony THARSERR 5 1:::1.-3*;_9_- tm.. sna wos experioncing miros diili-
- ey S0P oo ship SEKTLARY sdwiii TESEER tuab tho 20en WRS 81247 She
LoASLELE RO wen colrse md requestid r-a::;u Enc bearings Jroa ..he SULmATing.
A LN 9105 AWML, SKYLARY astkod THEESHIR SAre you in controlf"  and radiuse
Wil ToLs quiiy, At 9223 AL, SICLGEX ot t2bl:shed her peslticn by ~arin Ll
LLelriin LIeLD Hooih, Domgtivde 6u-39 Waav, She continued her &t td.*rpta )
EENTLIILNI iuh TELSERR By wimerantor tolephene, sonze and radio. Ynew,
oo Zatan AL, CHELAEY mrnmgmoed d::wping & sa~ias of hand grensoes 25 &
LI_ins o LIUESELE that she should surface. SKELARK then cemi o mezsage wo
GOl SUDRIN N Dovesspment Group TWO reporting that sae had iosy cor=-

Ve LN LG SADMATLNS.

e BT o Laguisy ¢c-r.c_..e.au 't..'*at e SEYLARR's messafo Pdic nst odo-
VL e sPESACLSAZL LT :.a'.:aq-a he fail axsent of e ind m'z.*:t..;.& tval allol®
et Goumamdsr Reoker namad & Party o tha .ovwrtiguslon bui, in
o ezinien ol tha Ceury, S;{'I"' tRE‘s seuions ".:-.m:,l-:l not conceivably have
goniribubet 2 any woy Lo the Locs of TRRNLSHER.,

- ——

MLLE Ymanis RUns of TIRESEER Res calined the Nawy to review in mimudo
Lowsia the fosiom, constawetion, operation and overhanal of cur nuclcor ,
It - Scersary Kordh ssid,  "We have found potldng %o cazt doubt
£o Wie 20BLG .;nh.ane.;a of the PIVSTER, bab ipm ewwr aneiysle c & madop
wq—um--ﬁ"‘rw ot Ged, 1eJE0ns wre Ledded. T Lorosd of Frocogdds o o E
il COVET b .1..4uvi.f konded by Yiee Jlomiyal fustin iz recelving awvald Gals—
Dul il dhdeausd serutiny. It will u.umhtasiw’ serve to 1easan the nazards
inaarent in speratdng bereath the ses,® " |
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Memorandum

TO . DATE:
Cortis A, Kelson, Divector Fobruary 1, 1963

Divisian of Inspectien
1)

¥y Ba MeCool, Secratary "Q

FROM

SUBJECT:  sBC 132/59 - REPORT OF THE DIVISION OF IRSFECTION
SECY 1+ JP

1. ¥ informed your offjce on Jamuarzy 31, 196), that at Meeting
1210 om Jomuary 29 the Conmission during discuseion of your peventh periedic
report regquested that consideration be given to ths pressatation of a speciel
briefing on Qperations Office performance,

2. You will recall slso that you notad & steff paper oo parallel
procedures (AEC safety Ywvicw and inspection pruvcedures fox second round
reactore) would be sulmitted for carly Commission consideration,

3. The General Mansger has directed you to teke tha ection
required by the above request. I will be happy to asslst you in arxranging
an appropriste time for the briefing.

cos

Chairman

Divecteor of Begulation
Ganeral Hapager
Deputy CGaneral Manager
Aset. Oeneral Manapger
General Counsal

HCN
o
:;
G ¥
N
3
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UNCLASSIFIED CORRECTION NOTICE
January 16, 1963 COPY WO, 45

ATCMIC ENERGY COMMISSION

CORRECTION TQ AEC 940/10
REVIEW OF HEACTOR SAFETY RESEARCH FROGRAM

Nete by the gecretary

Please eubatitubte the attaghed cover page for that furrently
on AEC 94Q/10 in order to reflect the correct stafl paper number -

AEC 943/10, oﬂw
/

. B. McCool

Secretary
DI3TRIBUTION CORY NO,
Seeretary N 1
Commisaionars 2 - 6,51
Dir., of Regulation
General Manager 8 -9
peputy Dir, of Regulaticn 10
Deputy Gen, Mgr, 11
Asst, Gen, Mgr. i2
Agsat. GM-Plans & Prod, 1
Agat. OM Operatlons 1
Asst. Qen. Mzr. R&b 15
General Counsel 16 - 20
Congr, Lislscon 21
Public Infoprmation 22 - 23
Inspection 24
Licenasing & Hegulatlion 25 - 26
Operationsal Safefy 27
Reactor Development 28 - 40
Manager, Naval Reactors 41
». C. offiﬂﬂ !}E - IIJ'}
Secretarist s - 5%




UNCLASSIFLED AEC S43/10
Jenuary 10, 1963 COPY NO._ 4.3

ATOMLC ENERGY COMMISSION

REVIEW OF REACTOR SAFETY RESEARCH PROGRAM

Hote by the Secretary

1. The abbached letter, together with enclosure, from the
Chairmen, Advisory Committee on Reactor Safeguards, is clrculated
for the information of the Commipalon. The correspondence, &s
approprlate, has been referred %o the Director of Regulation and
to the (Reneral Manager for any action indicated.

2. The referenced ACRS letter of Auguat 30, 1962, on
SPERT I destructive tesis was circulated as ABC 149/18.

W. B. McCool
Secretary

DISTRIEBUTION COPY NO,
Secretary 1
Comnlseloners 2 - 6,51
bir. of Regulatlon
f#eneral Manager 8 -5
Depubty Dir. ¢f Regulation 10
Deputy Gen. Mgr, 11
ﬂEEt- GEn- MaT. 12
Asst. GM=Plana & Prod. i
Aast. GM Operations 1
Asst. Gen. Mgr. R&D i5
General Counsel 16 = 206
Congr. Llalgon 21
Public Information 22 - 23
Inspeciion 24
ILicenging & Regulation 25 - 26
Operational Safety
Reactor Davelopment 28 - 4o
Manager, Naval Heasotors 41
D, ¢, Office 42 « L
Secretariat 4 = 50
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Dacember 31, 1962

Honorabla Glenn T. Seaborg
Chafrman

U. 8. Atomie Energy Comnigeion
Washingtem, D. O,

Subject: REVIEW OF REACTOR SAFETY RESEARCH PROGRAM
Deuar Dr. Sasborg:

The Advisory Committes on Reactor Bafeguards has completed the following
gtages of a revigw of the program in remctor safety resaenvch that i
supported by the Divigion of Reactor Developeent:

1. A complete summsary of the program by Dr. J. A, Lishersan and his
branch chiefs, (Sumeavy Roport, Ruclesr Bafety Besearch & Develop-
ment Program, Diviaion of Reactor Development, Juna 1962, by I. E.
Jackdaon, Jr.)

2. Review of tha Bpert and Step programs at the Mational Reasctor Testing
Station presented by the Phillips Petroleum Company'a recearch group
and others,

In additien, a number of reports on the Spext progrem have been made
gvallable to the Committee, Recantly, information oo tests of fisaion-

product relsass and Cransport has been received but this hes nbt yet beem
studied by the Committes,

The Committes commented on the safety aspects of the Spert I destructive
tests In cur letter to you dated Auguet 30, 1962. Jn a letter to the
Genaral Manager, dated December 31, 1962, copy attached, the AGRS has pre-
sented further opinions on the conduct of the program including individual
teats at the NRIS. The attached letter provides the inicial response to a
request from the Director, Divisiom of Reactor Dewelopment, for Committes
comnertts on the entire reactor safety resesrch program.

Sincerely yours,

/al B, A, Gifford, Jr.

F. A. Gifford, Jr.
Chuadrmon

Att, Ltr to Gen. Mpr., dtd 12/31/62




Decembgr 31, 1962

A. BR. Lusdecke

Cenerel Manager

V. 8. Atomic Energy Conmiasion
Washingtem, D. C.

Subject: REVIEW DF REACTOR SAFETY RESEARCHE PROGCEAM
Dear Ceneral Taedecks:

The Advisory Committes on Reactor Safeguards ha: completed the 'Eulluw:f.ns
stages of & review of the program in reactor safety research that ia
supported by the Division of Reactor Development:

1., A complete sumnary of the program by br. J. A, lisbermean and his
branch chiefs. {(Summary Report, Huclear Safety Ressarch & Develop-

ment Program, Division of Reactor Development, June 1962, by L. L.
Jackson, Jr.}

2, Review of the Spert apnd Step programs at the National Reactor Testing
Scation presented by the Phillips Petroleum Company's ressarch group
and otherw.

In addition, a number of reporta on the Spert program have been made
avallable to the Coammittee. Recemtly, information on tests of fission~
product release sand transport has been received bpt this hazs not yet
been studied by the Committee.

The Conmittee commented on the safety aspacts of the Spert I destructive
tests in our letter to Chalrman Seaborg dated Auguat 30, 1962, The pres-
ent latter presents further opinioms on the conduct of Individoal tests
at the WRTS, and provides the initial response to a request from the
Director, Division of Reactoer Devalopment, for Cammittes comments on

the sntiye reactor safety resqarch program,




Al the t Program

The Committee balieves that the present series of Spert destructive tests,
which ara carried out with small fissiom-Frapment inventories, camot come
stitute a serfous hazard te the health and safety of rhe public. Such
experimonte provide infermatiom very useful to the underatanding of re-
actor aecidents, and any delay of such sxperiments inecrezses the probae
bility that safety evaluations of othar reactor projects may be erroneous
due to lack of the new {information. It iy therefore recommended that re=
view of such axperiments by the ACRS, snd possibly by other safety groups
within the AEC, ba eliminated 1if the operator of tha experiment files with
the ARC a document whowing that the radiation limite specified in 10 CFR
Part 20 will not ba axcesded for the geperal public, esven in cage of dia-
persion to the atmosphere of the whole filssion fragment inveatory of the
reactor at sny time throughout the test, This almpla procedure should be
modified at the requast of the ABC, the ACRS, or the contractor, if unesual
circumstances so warrant.

The Committes alse suggests that a planned program of press relgases be
tnstituted to aducate the general public that releases of fission products
fErom tests of the Spert type will not constitute an undue bhazard to anyons
aither on or off the site. The publicity should emphasize the peint that
such releases are an intagral part of a reactor-safety research program
whooe objective is to protect the heslth apd mafety of the public.

Specific Recommendations on the Spert Program

The Spert group has bulli up experisnce and skill. There are many results
which glve a good basis for plapning future tests of this type and this part
of the whole program ahould grow. The snelytical part of the work iz making
progress, but ic would profit from further siremgthening. For exasple, mscre
adeguatea computer facllities should be provided.

The Comnittee recommends that destructive tests be performed as soon a8 pos-
aible oo low-enrichmant oxide coras, since such cores are used in the ma-
joricy of power resetore. The tests on highly enriched metal cores have to
be relacively widely epaced to allow adequate analyels beiween tests. Since
cxide fuel for about two cores ie availabie at the Spert facilicy, consid-
eration might be given to perforaing destructive tests om oxide cores while
the analysis of 2 metalecore test ia' underway.




The Committes suggests that the following areas ba gtudied:

1. The influence of alow acting, small, positive temparature and void
coafficientes (in particular positive cocfficionts extending over a
limitad range of temperature and volde) oo dastructive or othar
aayers teansisnts, Such limited positcive cosfficlente may prove
to be without much influence on these trgnaients; end, If this ia
the cass, they muay be used to reduce the resctivity chonge from
cald to hot-cperating. Such reduction would improve tha reactivity
lifatime and econowics of the reactor, or it could be used te re-
duca the excess reactivity that has to be controlled.

2, The possible exiatence of wechanismw by which catastrophic local
disturbances in a large reactor can propagate., Perbaps large re-
actord could be built in such a maanar that destroction of more
than a small part of the reactor is demonatrably impoesibla,

The Committee wiazhes to encourage a program coneisting of destructive
testiog of fusel asscablies, and employing a re-usable reactor aa source
of the neutron burst in order to supplement the whole core destructive
tests, Such a program for the testing of small fusl assemblies i in
progress at the BEEWB facility, The Frac Burst ¥acility, proposed by
Phillipa Petroleun GCompany, would allow testing of zomewhat larger assem-
blies, Tha fuel assembly destructive testing program would have the
following advantages:

8. It would save the cost of loss of matarisl and cleanup fnvolved
in tests of whole-reactor destructiona.

b. It could provide answers more rapidly than can be obtsined in
the case of whole-reactor dastrucrive teats,

c. If tests were performad with "dirty’ fuel, only a small amount
of radiodctivicy would be digpersed.

d. It would extend the renge of availsble reactor pericds into the
important region of fast transients by more than an order of
magaitsde bayorkl chat aeailable st thae transient facilities which
are now in operation and could sccommodate large samples.

The racent Spert I destructive test Scems to indicats that the destructive
affect is separate from the rescrivity-feedback affectz, and it {9 =sasp-
tiazlly this feedback which requires whole-resctor tests,



.iq

The Step Program

The Step program i8 in the formative atage. It i3 our understanding thaet
the loss of coolant accident will figure prominently in thess tests, The
Committee recosmends that the investigatiom of thkie potential accidemt be
carried out in rwe otepa:

(=) Coolant loss from tha resctor, at a controlled rate and correlatien
of this rate of loas with quantitative Information on the bahavior
of the core;

(b) Study of the nature of piping fallures and their effects on the
rate of coolantj this study should take full advantage of and
should mot duplicate work deme outside the Step group,

Inasmich a8 accident analysea usuglly agsume that the preseure wvesael con~
taiping the reactor will not fail, snd since brittle failure of this vessel
may lead to catastxophies far in encess of the "maximum credible accident”,
the Committce recommends that additiomal support be glven to the groups now
irnvestigating brittle foilure atarting st defecte in pressure vessels, Of
particular intereet would be tests using pressurization by gases rather than
ligquide and the effect of enviromment on crack prepagation. Comtinued attene
tion should be given to radistiom dewage on preasure vessela and the study of
the effectes of the aignificant variables on radiastion damsge specimens.

The resulta of the Remctor Safety Research Progrem are important in the work
of the AUCRS. Quantitative data of generel applicability are required to
permit precise evaluation of reactor safety and for design amd operation of
econocaic nuclear power systems. The reviews to dete have been extremsly
valusble to us,

Sincerely yours,

Jaf ®. A, Gifford, Jr.

¥. A, Gifford, Jr.
Chairman
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December 16, 1961 COPY MO, i

ATOMIC ENERGY COMMLSSION -

REPORT ON CONFINEMENT OF PROTAJICTION REACTORS f

Hote by the Secrefary

The attached lefter from the Chairman, ACRS, is forwarded
for the informetion of the Commission. I has been peferrsd
t¢ the General Manager for appropriate astlon.

W. B. McCocl
Secretary

CLABSIFLCATION CANUELIED

] DATE (71} 2 irTfEs

For Tha Atomle Enerpy Conicolon

B H Rl

Jalﬁk Ho Kﬂhﬂ.
gtaff Angiatant
pivigion of Closzificetion

. CONFIRMED T BE UNCLASSIFIED
DTSTRIBUTION COFY NO, AUTHORITY OF mm:E:.: b
- _— [
Secretary 1 Eﬁ%‘ﬁbﬁ—#
Commissioners 2 « 6, 47
@eneral Manaper 7T ¢ 8
Dir. of Regulatlion 9
Deputy Dir. of HRegulation 310
Deputy Qen, Mgr. il
Agst. Gen, Mgr, 12
Asst, GM-Plans & Prod, 13 When peparated from enclosurea
Agst. GM Uperaticna il handle this document BB...sees
Asgt, Qen, Mgr. R&D 15 URCLASSIFIED
General Counsel 16-20
Biology & Medicine 21
Ingpection 22
Ticensing & Regulabion 23-24 -
Qperational Safety 25
Production 26-27
Reastor Developament 28-37
Manager, Haval Reactors 38
D. C, Office "Iy
Beoretariat

TaRy
S ﬂ-.-mm—

o

Iy, ZA’ é&‘
iCont GLoLEm- fLRS Fesg. oo wdagond e




December 13, 1961

Hororable (enn T, Seaborg
Cheiymean

1. 8. Atanle Energy Commrlesicn
Wephington 25, D. (.

Bubject: IEPORT ON CONFINFMENT OF PRODUCTION REACTORS
Dear Ir. Seaborg:

The prxoblen of confinement of the Hanford and Savannsh River proe
duction reaciors has been under review by the Adviscry Conmittee

on Resctor Bafeguarda for geverml years. B. I. du Poni de Nemoura'
most recent studies, reviewed st our October 1961 meeting, have led
them to propose a comprehensive confinement program whick 1s esti-
mated to cost sbout 18 million dollars. Considering this, the
Prodquetion Ddvision sugeested that the General Electric Company
raview the Hanford confinement program in order to determine whether
it provides & level of safety approximately equivalent to that oo
propoeed for Savamah River, This question wasz coansidered by the
ACRS at its Decepber 7-9, 196] meeting, following presentetions by
Hernford and Savannah River representstives,

From the gafety standpoint the Ssvannah River and Hanford reactors
are not strictly comparshie in detzil, although they are similar
with reapect to certalin besic safety-related features as vell an

from the standpoint of overall sefety philoscphy. For example, Con-
timity of cocolant fiow 1z an ebeelute pelety reguirement in both
gystems; but at Sgvannah Hiver gsecondary beck-up coolant pumps are
gubjeet to floeding, whereas st Hanford this is not the case. Consa-
quently, somewha: different safety meszsuras ars required at each site
reletive to thia particular point.

Te summerize, the Comatitee iz convineed that confinement programs

at both altes sre necessary, in faet, urgent. We feel that the pro-
posed Sevsnneh River confInement progyam will result in & mujor re-
duetion in the existing hazard %o ihe heslth and safety of the publie,
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Hohoreble Olenn T. Beshorg = 2 « Docemher 13, 1961

The Eanfeord confinesent program, wvhich ig new farther edvanced, 1e
scheduled to be ompleted by December 1062, IFf the ecaprehensive
Savarmah River proposal is sdopted, we believe that the two alies
will be, roughly, egual sc far &8 confinement is concerned, afisr
both instelletione are complets.

8incersly yours,

fa/P. J. Thompson

T, J. Thempeaon
Chairman

Referenoss:

1. DPST 6§1-516 (Confidential) - Hazards Bvsluvation of Confinepent
Facilities with a $10,000,000 Limit, dtd 11/1%/61.

2, B-T1742 (Seeret) - A review of Banford Production Resctor
Eazards & Confinement, Atd 11/21/63,

3. [DFE-2122 (Secret) - Partial Contadmrent in Sevennsh River
Plent Reactors, Part III, dtd June 1960.

4. DPE-2172 (Becret) - Comcept of Minimm Dasic Pmcilities for
Add tionsl Coptairmert of the Savennah River Plant Production
Reactora, fasued Jupe 13, 1961.

5. IEET-83-3T1 {Becret) - Bupplementary Heacter Sufety Determirnation -
Ba.‘mnmhlggiw:' Plent Pertial Conitalmment Stidles, Fart ¥, 4td
Avgust .
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Memoran dum

To : Dwight A. Ink DATE: Nanembey 15, 1061
Assistent feneral Manager

FROM @ W. B. MeCool, ‘Bumtuf“;"“""

svRjEcT: ESTABLISHMENT OF PROJECT CONTROL SYSTEM

Ve g B- AT
ﬁp F? :.-:1:; //lw

SYMBOL:  EBBCY:WLW

At Informmtion Meeting 92 on December 13, 1961, Mr. Hollings-
\mrth, in discussing the problems enccuntered with the Elk River reactor
project, companted on the necessity of estabilshing am AEC projest contzol
eystem, He sa8ld that he vas directing you to initimte the dspsign and
agtabligiment of such a systen.

{0l

Chairman

Geneyal Manager
Daparty Gensral Mansger
Asgt. to the fen. Mgr.
Jenaral Counsel
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U'NITED STATES GOQ.N'M.EN .

Memorandum M ONLY

e LS DATE: August 16, 1961

pron  : Harold D Anamosa, mm&mgj

ESTABLISHMERT OF AD HOC COMMITTEE TO STODY RESPONSIPILITY FOR SAFETY

SUBJEGT: o

STMBOL:  HECY:DCR

At Mseting iT61 om August &, 1961, during the report by the Divieionm
of Inspaction (See AEC 132/41) the Commission requested ar ad hoc committee
compoeed of Cormizeioners Oison and Haworthk and the Gemarsl Manager 0
anzlyze procedures end responsibilities for the asafety of Coumdssion-swmed

repctors.

€c: Commissionsr Olson
Conmissionay Haworth
General Manegor
Deputy Genaral Manager
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Memorandum

™  pgje pate: August 8, 1961

FROM Y, B, McCool, Becretary

SUBJECT: ESTABLISHMERNT OF AD ROC COMMITIEE 10 STUDY EESFONSIBILITY FOR
BAFETY OF COMMISSIBN-CUHED FEACTORS

YMEOL: SBCY:DCH

At Meating 1751 on August b, 196), during the report by the
Dlviaion of Inapsction (see ARC 132/i1] the Cormlsslon requested
satablishment of oz ad hoe comndttes under the directicn of Commisgionsr

Heworth to analyze procedures and respenaibilities for the sefety of
Comnd aslon=cnndd reactors.

¢c: Deputy General Mapagsr
Conef gsion=r Heworth

el
=]
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DATE: . .

INDEX: 1psg 3 Hazarde of Power Reastors

FROM:

SUMMARY: - ARG 496/7} - JCAE PRESS RELEASE ON HEARTHGS ON RADIATIOR SAPETY

' ARD RABULATIOR
The 1ot phase of hearings will desl with SL-1 aceident
& pafety aspeots of nnclear reactors, The 2ud phase deals
with AEC regulatory procaaas, *

FILED: o 7 jaz Vol, 2
INDEXER: Jate of paper: &-8-61
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P ARt 8. ATOMIC ENERGY COMMISEL

CORR NDEN CE REFERENEE FORM

DATE:

m MHES -3 -Hpzorddsof Powsr RBeactors

y ¥

L
FROMN:

suMmARt: ABC 934/3:  SAFETY EVALUATION OF SANDIA PULSED REACTOR FACILITY (SPHR)}
By memoraddwm dated April 1l,196l the Commission directed the
General Managar and the Acting DMrector of Regulation to teks
certaln ateps with respest o the safety revisw and subssquent
aperation of the Sandia Pulsed Beactor Facilily, This peper la a
maport as a rasutl of that request.

FLED:
momer: PRE&L-50-Loa Alamos Bower Reactor A

reManks: date of pspery S-18-61

b bl

7

£-g/5"




L

[
Lo

LR

"






file:///fcBC




o

] Sl
B O Nl
e ad









DATE: . .

SNDEX: MHLS 3 Hgeaxds from Power Resotors

SUMMARY:  sRCR 6@ — SAFETY SURVEYS OF REACDORS AFTER Si-1 ACCIDENT
Memc to the GM re the sbove, almo sttached to
paper is & 1tr. %o the ACRES reporting ocomplation af
the initial surveys,

FILED: 525 3 Reg, Sarety Surveys of Remctors
 WDEXER: date of paper: Sal6=61
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ATOMIC ENERGY COMMISSYON

REACTOR SAFETY CRITERYA

Note by the Seoretary

The Aoting Chalrmern has requeated that the attached letteor
and enclosure %o the Chalirman, ACRS, be ciroulatsed for the
information of the Comminsicn.

We B, MeCood
Secratary
DISTRIBUTION COPY MO,
Seoretary i
Comail asicnere 2 = 6,15
D, C. Offloe T=9
Secretariat 10 = 14
X»ﬁ'-i 1-Hefs
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UNCLASSIFTED

UNITED 3TATES
ATOMIC ENERGY COMMISSION
WASHINGTON 25, D, C.

February 23, 1961

Dear Tr. Thompson:

At the Commission meeting on January 31, 1961, to consider
propoged reactor site crliterie, you acked about the status of
studies to =atablish the feapibility of developling reactor safety
eriteris snd of rescerch relating thercto recommended by the AQRS
in 1t8 lettar of November 16, 1959.%

As indicated in cur letter of January 7, 1960,%*% the
Commisaion has devoted considerabla time and effort to the
Compitteets suggestions and has given serlous study fo the
extent and .fdireotion of efforta which the Commission should
exert on the definition of oriteria and atandards for reactor ’
safety and how handling of matters ‘olosely related to thls teple

might be arranged to best advantage.

In Decamber 1959 the Genqgral Mansger gppointed an Ad Hoo
Comnittae to consider thess matters further and recommended
step