MRS 3 Hagprds fra, Power Reactors Vol, 2

Vel. 1 Correspondence bwgiming with 8-10-£L to 7-26-65
Vol., 2 Correspondence beglmming sith 7-27-6C to

ez S-Dr g b Mg sk Zorclin il




LEC ©43/25;

Publio E!a*t.nr to AE

» o

MHLS 3 Hax#eds of Power Feactora Vel, 2

&
4

- THE RN G e




pu

3""{ ﬁ-’ -'3."' H’L.t'm.-\.; ,h. I\.|l|-+“-1 L{Jr ﬂfrﬂﬂ-'h_._d

o v WNLY Reference & Reproduction Ciai i

A L A o

UNITED STATES GOVERNMENT

, £0py = Qornantown
Memorandum
TO ‘  Hareld L. Price DATE:  May 26, 1966
Diractor of Repgulatiom
oM ! 0"‘“"”
W. B. McCool, Secretarl & ,
SUBJECT
GEOLOGIS CONSIDERATTONS RELEVANT TO REACTOR SITING
SECY: GF
1. At tha Brisfing on Reactor Siting om May 23, 1966, the
Commispion;

d. Requested a check on the availability of the
report on tha pradictabill ty of sarthquakes praparsd for
the White House by Dr. Framk Presa;

b. Requested revieions In the letitsr to the JCAE:

¢. Requested a maating with Dr. Nathan Newmark, University
af Iliinois. T will coordinate with youw on scheduling.

2. Commissioner Ramey requested & raport on the development of struc-
rural designs to counteract gaologic vibretions and eurface faults.,

3., The Comnission bas directad you to take the action required by
the above regueats,

€t

Comnissioners Deputy Dir. of Regulation
Gengral Manager Awst, Dir. of BEeg. for Adwin.
Peputy General Manager Asst. Dir. of Reg. for Ruclear
Afslstant General Hanager Safety

Exec. Asit. to Gem. WgT. Dir., Reactor Licenaing

Asst, Gen, Mgr. for Resctors Pir., Safety Standards

Asst, Gen, Mgr. for Operations Dir., Opevational Safety

General Counsel
Dir., Reagtor Dev. & Tech.
Dir., Congr. Relations

g3 "5
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UNITED STATES GOVERNMENT
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: P,
Memorandum 5 < Comaggyyy
TO : R. B. Bollingeworth, Gen. Mgr. DATE: May 25, 1966
H, L. Price, Dir. of Bagulation
D"-‘anal S1gnad
FROM 3 W, B, MaCool, Ba:ran‘#kf‘ MecCaoy
TUBJRAT !

OIFTLINE REPORT ON INDUSTRY-GOVERMMENT PANEL ON REACTOR BITIMG
SECY:GF

1. At the Briefing on Reactor Sitiag on Moy 23, 1966, the
CommsiBeion ragueeted preparation of an ocutline report discuesing the
feasibility of an industry-goveroment penel on reactor ﬂitir.g.

2, The Comnlaston has directed you to tale the aciion
raquicved by the above raguast.

cel

Commigsionare Deputy Directoxr of Regulation
Daputy General Manager seat, Dix. of Reg. for Adadn,
Assistant Genexal Managex Asst. Dir. of Beg. for Huclear
Exec,. Aost, O Gen. MEE. Safety

Asast. Gen. Mgr. for Reactors Dir., Reactor Licenaing

Aest.. Gen. Mgr. for Operations Dir., Safety Stemdarda
Ganeral Counsel Dir,, Operstional Safety

Dir., BD&T

Bey UJ‘. Sﬂwng.i Bmir ngn!arfj o fhr Paymﬂ Savings Plan
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UNITED BTATES

ATOMIC ENERGY COMMISSION Cony = GerantaEn

WARHIHGTON, D.£. 10848

May 20, 1966

MEMORANDIM FOR THE COMMISSTONERS
SUBJECT: BRIAFING Of REACTOR SITING - GEOLOGICAL CONSIDRRBATIONS

A Briafing on Reactor Siting - Geological Considerations -~ bas besn
schadnled for Monday, May 23, 1966, at 11:00 a.m,, BRoam 1113.B, D, C,
Office. You may recall that this briefing was requestad by Comniesionsr
Ramey at Informarion HMseting 3569 on March 13, 1966, was originally
aschedulad for March 25 and was deferred at that time for fuxther
scheduling when Comwissionex Bamey could be availabls, Anr outlins
of the sarrhquaks problem for discussicn at the briefing wes circulatad
ag the attachesnt to Mr, Price's March 24 memorandum, Subject: EBriefing
on Reactor Siting.

Orighnel atgnea
W, B McCooy
W. B. MeCool

Secretary

ce:
Genreral Managar

Director of Reguletrion
Gangval Coungsl

Asat. Gan. Mgr. for Reactors
Director, RDT,
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WHLLIAA . Mo Lo, S JOINT COMMITTEE ON ATOMIC ENERGY

Ok Ta DINWRLY, ENISMYTIE DIDTTER

May 13, 1964

Mr, Robert B, Hollingaworth ' }/
_ Genaral Manager ) ‘. .
V. 5. Atomic Energy Commiesion
Washington, D, G, 1

Dear Mr, Hollingsworth:

Enclosed is B copy of a letter dated May &, 1966 which
Chalrman Holifield haa received from Mr. Joseph E. Moody,
Preasident, National Coal Policy Conferance, Ine, There are a
narmber of issues raised in the letter upon which the Commitice

would like to receive AEC comuments:

{1} Mzx. Moody appears to be suggaesting that the
Comunisaion's reference to exposure to dental X-rays

in describing the implication of thyroid dose from

fallout iodine iz not pertinent, in fact, perhaps misleading.

{2) Mr. Moody speaks of a racent rolease of "above-~ .
routine" amounts of radicactivity from the BONUS reactor,
{The Joint Commlittee is not aware of any unscheduled
release of activity from the BONUS reactor with the
excaption of an cccurrence in November 1964 when there
wag fallure of fuel cladding material resulting in a sudden
release of a emall amount of radioactivity.

{3} Mz, Moody comments upon what he considers to be
the proper role of tha AEC with respect to public education
concerning the safety of civilian nuclear power planta,

In addition to the above, the Committee would appreciate ree
ceiving comments on sny other portions of M». Moody's letter ox

related maiters,

Thanlk you for your cooperation in this matter.

Attachrment:
Cy ltr atd 5/6/66 £ Moud}-
to Helifield ‘
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UNITED STATES
ATOMIC ENERGY COMMISSION

WARHINGTOM 29, DhE.

June 7, L366

MEMORANDIM FOR CHAIRMAN SEABGRG
COMMISSIORER PALFREY
COMMISSIONER RAMEY
COMMISSTUNER TAPE

SUBJECT: ACRS REQUEST FOR DISCUSSION OF CONCLUSIONE FROM
"BRODXHAVEN REPORT RE-EXAMINATION"

When the general concluasions telative to consequances of hypothetical

accidents in large nuclear reactors avising from "re-examinatian

of the Brookhaven Report™ had been transmitted to the JCAE (June 18, 1963)

the Brockhaven acaff members immediataly tertmineced all cheir efforca

which had been proceeding toward a detailed updativg of the WASH 740
calcufations. AL thie point, a computerized code for accldent calcula- .
tiona had bean daveloped. MHany of the variables and pavemsters had been T
given tantatively aseigned values, snd some trial-run, ssmple calculationf

had besn Tun on portions of the problen. The matoﬂal vas left ia in-

complete, fragmentary and wverified fowm in the BNL filas.

L - ———— A —

AL this ctime Brookhaven proposed that they would publish two documents -
considered to have some interest to the scientific community, one on

metsorologic paraseters in atmospheric diffusion, and thea othar on health

phiysics perameters and proceduras in accidental relieases of fission products. |

The firit of these documents has beean writtem amd gent to a publisher in

good form, The second document was sent to the ARC "Steering Committee on
the Brookhaven Beport™ on April 4, 1966. It wae in rough draft form, badly
in nesd of editing and coordinsation. Tha AEC sraff and Brookhaven reprasanta-
tives are working together on this. t

Members of the Brookhaven Steeving Cosmittee, including Dr, David Okrent
and Dr. Frank Gifford, vreceived copies of thie sscond Brookhaven technoical
report. Apparently, receipt of this report precipitated discussions
within cthe ACRES, which led in tumm to requests from the ACEE for Brookhaven
to brief the ACRS on the "assumptiona, calculations and conclusions™ of

thy re-examination of the Brookhsven Report.

Two meetings have been hald between ACES and Brookhaven representatives,

each ending with the ACRS baing unpatisfied with the material prasemted E“
by Brockhaven, particularly on integratad population exposure doss -3
calcylations. Brookhaven is sxtremely reluctent to discues this matarial v

% W o m-THERD
S fo Lf&%-‘“’?- ——
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in ics present incompleta and woverified status, and i even mors
reluctant to undarcake the work necessary to assamble this material
into a form for conveying it to the ACRS or others,

One posaible course in this sicuation i1s suggested {n the two sttached
draft letters.

APt *ﬂg«/ﬁ/”“\
Clif . k
Deputy Director of Hegulationm

Attachaent:
Draft latctar to Okrqat, ACRE
w/encl, to Winschae, BNL.

cc; G.M.
Secracary (2) {w
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UNITED STATES
ATOMIC ENERGY COMMISSION

WABHINGTOM, D.C, 20548

Avgust 12, 1965

MEMORANTAR POR CHAIRMAR SEABORG

COMMISSTONER PALFREY
COMMIESTONER RAMEY
COMMISSTUNER TAPE

SUBJECT: CHARTER FOR STEERING COMMITIEE ON REACTOR SAFETY
RESEARCH

Attached is a propoged teviaion of the charter for the
Steeripng Gommittee oo Reactor Safety Research.
Revisions are a change in paragraph 2 and addition of

a new gubparagtaph (4) wnder pavagraph 3 concerning
progreme for criteria, standards and codes for nuclear

We would like to discuss this at an early information

Edwaﬂf; . Bloch

Acting Genaral thager

!
qje;;léii

Harold L. Price
Ditector of Regulation

Ae etated abave

ce:  Sacretariat (2)

oGe (2)

a?. /%f

.7~ By b il gy Peasrn
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1,

CHARTER FOR THE STEERING COMMITTEE N REACTOR SAFETY RESEARCH

ESTABLISHMENT - There iz hereby establizhed the Steering Committee on Re-

acter Safety Research.

PURPOSE AND OBJECTIVES OF THE COMMITTEE - It is the purpose bf this Com-

mittea to c¢coordinate the interests of the Geperal Manager and the IMrector

of Regulation in the Commiereion'e reactor safety research program and ino

the development of criteria, standarde and codens.

SPECIFIC FUNCTIONS OF THE COMMITTIEE - The principal functions of this Com-

mittee will be to:

(1) review, evaluate and recompend co the General Manaper, prioritier in

(2)

(3

(4)

the reactor safety research neede identiffied by the ARG repulatory and
operating Divisions, AEC contractors and the nuelear industry;

review and evaluate the specific research programs om reactor safery
proposed andfor sstablished to m=et the needs in (1) above, including
budget and program planning and advise the Ganeral Mansger thereon;
review and encourage the deyelopment of procedures and programe
through which the information developed in the reasctor asafety regearch
programe 1g made available promptly and in a form ueshle by the nu-
clear commnity ia meating the design snd regulatory requirements of
reactors;

review and evaluate plang and programe, ineluding thoge carrijed ocut in

cooperation with induetrial snd profeasional pgroupe, for the devalop=-

ment of eriteris, standards smd codea for nuelegr regetor safetyy ad-

vise the Director of Repulation and the Genernl Manager concerning
their respective interests therein; and act as & focal point for




UNCLASSIFIED 2.

coordination of rhe work of cthe staffs of the Director of Regulation

and the General Manager ot criteria, standards and codes: and

{(5) undertake and carry out such other specific asaignments and functicne
ag the General Manager and the Director of Regulation may jointly

direct.

4, MFMBERSHIP - The Committee will consist of:

Dr. Jahn Swartout, Ml;i.ntnnt Ganeral Manager for Reactors -~ Chalrman
Giifford Beck, Deputy Director of Ragulation - Vice Chairman
. Milcon Shav, DMrector, IMvision of Reactor Development & Technology

Marvin M. Mann, Assiastant Diracter of Regulation for Muclear Safety

Y ¥ ¥ ¥

. Joaeph Liaeberman, Assiatant MMractor for Wuelear Safety, Division of
Renctur Development & Technology

Mr. Josaph Dilunno, Assistant Director for Reactor Standerda, Divielon of
Safaty Standards

Dr. David Bruner, Assiatant Director for Medical & Health Research, Divi-
sion of Biolugy & Medicine

3. MEETINGS = The Commictee will have regular meatinge at least omce a month.
Other meelings @4y be held at the request of the Committee Chairman or of

its mewmbarship.
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INDEX: whes 3 Hasards of Powar Besctors

SUMMARY: Paokage of referencs material ralating to & lather o the
Chairsan frm, ACRS {8-0-65) after review of the Repert of the
Regelatory Reviaw Panel, peokage somtaing & enolosores.
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UNITED STATES GOVERNMENT

Memorandum

: Mileon Shaw, Pirector DATE: ¢ 3. 1965
* Diﬂ::nn uflm:-iginal atgned by ‘August 2,
. T. BobbS

FROM W. B. MecCool, Secratary

BURJECT? MEETING BETWERH WESTINGHOUSE REFRESENTATIVES AND ARC STAFF
O BEACTOR SAFETY '

SECY: GF

1. At the Meetlng with EBeprasantatives of Westinghouse on
July 29, 1965, the Commiesion noted discussions eshould be held with
the Westinghouse rmprassptatives on reactor safety.

2. The Gen=ral Manager hes directed you to take the action
rvequired by the above requeat.

oo

Chairman

General Manager

Deputy General Manager

Aget. General Manager

Exar. Asst. to Gen. Mgr,
Agst, Cen. Mgr. for Reactors
Ceneral Couneal

{ poesy Al
(e &

Bl 3




. PR ot |dearl

Avgusat I, 1965

Dear Larry:

Thank you for the report of the readtor sub-
coommittee on the Commission’'s program of research
on reactor safety that was transmitted by your letter
of July 30, and your prompt rasponso to the Comission
requast for this study.

We will lcok forward to the Ffull GAC considera-
tion of this report at ite next meeting. In tha
intexrim, the Commission will take under advisemaent
tha recommendations lnciuded in the report.

It may be of interest to the GAC in considering
the subcommittee’s report that the Commissicn has
recently established a Steering Committee on Reactor
Safety Rasearch for the purpose of ;oordipating the
intersats of the General !lanager ani the Director of
Hegulation in the Commission's reactor safety research
program. The Committee will conaist of:

Dr. John Swartout, Assistant General Manager
for Reactors =~ Chairman

Dr. Clifford Beck, Daputy Director of Regulation
Vice Chalrman

My, Milton Bhaw, Director, Diviajion of Reactor
Devalopment & Technology

Dr. Harvin-M. Mann, Assistant Direetor for
Nuclear Bafety
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Dr. dJoseph Lieberman, Assistant Director for
Nuclear Safaty, Division of Reactor Devalopmant
and Technology

Nr. Joseph DiNunno, Assligtant Director for Resctor
Standards, Divislion of safety Standards

Dr, David Bruner, Assistent Director for Medical
and Health Research, bivision of Blology &
Medioine, iy

Cordially,

r
Glenn T, Beaborg

Dr, L, R, Bafastad, Chairman
General Advisory Committesa to the
0., 8, Atowic Energy Coxmission

P, 0. Box 1502%

Washington, O, £, 2003%

bee: R. E. Heollingsworth: _
Harold L. Price .

LS
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UNITED STATES GOVERNMENT

Memorandum
TO = File DATE: July 27, 1965
FROM W. B, McCool,
BUBJECT: AEC 943/23 - STEERING COMMITTEE ON REAGTOR SAFETY RESEARCH
SECY:JUH

1. At Informeiion Meating 499 om July 23, 1965, ihe
Commiestoners approved, with revisions, the charter and membership for
the Steering Committee on Reactor Safety Research, subject to the receipt
of esarly recoomepdations on stapdards. (See AEC 943/23) The Commlseionsrs
noted that . Marvin Maon would serve on the Committee in the place of
Pr. Richerd Doan,

2, The Commlissioners alsoc noted a press reileass iz to be
circitlated for the information of the (ommiesion.

3. It ie our understapding the Geperal Manager apd the
Direcior of Regunlation are taking the required action.

ey

Commissioners Asgt. Dir. of Reg. for Maclesr Bafaty
General Manegsr Augt. Uen. Mgr. for Resctore

Deputy Gensral Marmger Azgt. Oen. Mgr. for Operations

Asst. Gepersl Mapager Jeneral Coungel

Exec, Asst. to Gen, Mgr. Dir., Rsacior Develop. & Tech.
DMractor of Reguintion HMr., Blology & Medicline

Daputy IMrector of Regulation Dix., Safety Etanderds

Asst. Dir. of Reguiation Mr., Publie Informmiion

Asgt. Dir. of Reg. for Adwin. Diz., Congresgionsl Relntions

d‘#"}'ﬁ"y /-,E'J F
(ﬁ”ﬂ M- ?
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NCLA3SIFIED ARG 943/25 |’
Augnst 19, 1965 COPY NO, =D i

ATOMIC ENERGY COMMISSION

MEETING OF STEERING COMMITTEE ON REACTOR SAFETY RESEARCH

Hote by the Acting Seoretary

The attached minutes of the flrat meeting of the Steering
Committes on Reattor Safety Reasearch is clrculated for the
Information of the Commission at the request of the Executive
Asgiletant to the General Manager.

F, T. Hobbs
Acting Secretary

DISTRIBUTION COPY NO.
Secretary 1,25-29
Comnisalonars 2-6,30-33
(eneral Manager T-8B
Deputy Gen. Mgr. 9
Asst . Qen. I"'Igr. 10
Dir. of Regulation 11 - 13
Deputy Dir. of Regulation 14
- Asat. Dir, of Regulation 15
Exec. Asst., to GM 16 - 17
Asst. GM for Operatlona 18
Asat, OM for Reactors 19 - 20
general Counse] 21
Inspection 22
Operational Safety 2
Reactor Dev, & Tach. 2 ﬁ%
-]l = :5
@1,3 Fﬂf() O‘m"‘?* z@&ﬂrwﬁé e TT 1%.
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STEERING COMM{TIVL ON REACTOR SAFETY _RESEARCIL

MEET NG ADGHST 12, 1963

THUTES

e e,

1. The {iryt maeting of the SlLeering Committee on Reactor Safety
Regparch was called to order At 10:00 sa.m, on Auvgupt 12 im Dr. Swartout's
office in Germantown, 1In attendance were!

Dr. John A, Swartout, Chalrman
Dr. ©C. . Bach

Di. H. D, DBruner

M, J, J. DiHiunne

v, J. A Lizbarman

by, My M. Mann

Mr. M. Shaw

2., Alter a hrlef disouseion, the Comndttee expraaseﬂ Agreament
with 1ta proposed charcter whiich ip mcheduled to be presentad for Commigslon

conglderat lon an Anguwat 173, 1960,

3. Tha Commliiee unanlmensly accepled Dr. Swartout's auggestiaon
that Dr. Murray W. Rosenithal scrve as Technleal Secretsyy to the Comltteae.

&o The Commitiee will bepin ity approsch to the problem assigned to
it by revicwing necds for informal {an:

(0} Ropulatory

(b) MNeactor industry repreaeninlives

() Design concerns From the Mvision of Reacteor Development
and Tachnoteopy and the Division of Biglogy and Medieine.

[t war ppreed that following compiecton of the above enumerated
itema thers would bapin an inlengive and delpiled review of the Huclear
Safaty Program.

3y It wnR apreed Chat the next meelings Wwill be scheduled as followal

Avpugk 16« 21
fnpugt 1% - 13
Ausuggl 70 -~ H:

O pam. = Dr. SwirLont's office, Germantown
M opan. = Bethogda office
W nam. -~ Nethesda oflElce

The mecLing on Ageat 16 @will be devoted to a presentation and
dipesigaion of Lhe neady of the repulatory pgropramt the August 1% meeklng
will conglinl of a prezentalion and discussion of Resctor Development and
Technolapy'n deslpn concernzy and Lhe August 20 meeling will conaist of
& preacotnt ion and diacvsgion oF Lthe Diviaion of Plology and Medicine's
areas of hteresl In resclor salely.

-2 -
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H.  The Commirtee wonled also eoncern iteell with a review af tha
racently complated Ceneral Advizory Copmibloe vepart on mielear galfoety,
a review ol proposced eommonta Chereon andd plana Toe inplemeotatlon
aof the reccmwendallons of the veport. e Licherman da preparlog Lhe
q#mmenlﬂ and they 1711 he reviewed by the Comnltbeo prior to Lransmiaslan,

i
|

e e bhrianf digpugaion ol Lhe Groeral Aldvigoey Conenl Lleo
roporl, M oyan apredsl Lhint e, Lichervman wonild previde Lo the mowbors
of the Commillen copicg of the Btaller veport mnd coplies of Lthe dotumant

entitlerd "Muclear Snfoly Peagram, Nokes Tovy GAC Commitlee, dtd May 26, 1985",

B. The Comailles Lhon dipoussad gt lenpkh Lhe ocoed for a betber
and ware bocisive sysbom of quavterty reporta on the resullbe of sucleax
R&D. programs and the aignilicanee ol these results across the board. 1t
was abrerved Lhal the Buelear Saiety Quarterly Roporl as presently
copglibtuled provides sn inerdinnbe amount of attentlon to the Future plans
of the E&D wan ag ecompared with the accomplighneota achisaved during the
quarcer aiwl intentlonally provides oo agacsuiment of the significence of
the reporved aceompllshments to the safery problema of the Commlasion an
a whole, e Licheyman was ankod Lo propave suppeakeod revialons to the
reporking prodedure for detalled dlscuaston by Lhe Comulttec at a future

weating.
/ /Hr--j

E. V. HLGﬁrry
Secretary pro Eem,

August 12, 1965
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

Ho. H-191 FOR IMMEDIATE RELEASE
Tel., 973-3335 or (Friday, August 20, 1965)
973-3440

AEC AFPPOINTS STEERING COMMITTEE
TO COORDINATE REACTCR SAFETY RESEARCH PROGRAM

The Atomle Energy Commission has appointed a steering
committee of members of the staff to coordinate the AEC's
reactor safety research program,

The stesring committee will work to assure that the
experimental information developed in the Commission's exten-
sive program of reactor safety research 1s keyed to the needs
of the continuing develepment of the nuelear industry and to
the requirements of the Commission's regulatory progranm.

Principal functions of the committee will be to:

(1) HReview, evaluate and recommend to the AEC General
Manager pricorities in reactor safety research identified by
Lthe regulatory staff, AEC operating divisions, ABEC contrac-
tors and the nuclear industry.

{2} TReview and evaluate the specific research programs
now under way or which may be propesed, including budget and
program planning, and advise the General Manager on these
matters.

(3) Review and encourage the development of procedures
and programs through which the information developed in the
reactor safety research program is nmade available prooptly
and in a form usable by the nuclear community in meeting
reactor deaipn and regulatory requirements.

(4) Review and evaluate plans and programs, including
those carried out in cooperation with industrial and pro-
fessional groups, for the development of criteria, standards
and codes for nuclear reactor safety; advise the Director of
Regulation and the General Manager concerning their respec-
tive interests: and act as a focal point for coordination of
the work of the staffs of the Director of Regulation and the
General Manager on c¢riteria, standards and codes.

2 {more )
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(5) VUndertake and carry out such other specific assign-
ments and functions as the General Manager and the Director
of Regulation may jointly direct.

The committee will consiat of Dr. John A. Swartout, AEC
Assistant General Manager for Reactors; Dr. Clifford K, Beck,
Deputy Director of Regulatlon; Milton Shaw, Director of the
Division of Reactor Development & Technology; Dr. Marvin M.
Mann, Assistant Director of Regulation for Nueclear Safety;
Dr. Joseph A. Lieberman, Assistant Director for HNuclear
Safety in the Division of Reactor Development & Technology;
Joseph J. DiNunne, Assistant Director for Reactor Standards
in the Division of Safety Standards; snd Dr, H, D. Bruner,
Assistant Director for Medical & Health Research in the
Division of Biolopy and Medicine. Ir. Swartcut will be
chairman and Dr. Beck vice chairman of the committee.

t
Establishment of such a committee is consistent with
recommendations by the special Regnlatory Review Panel in
its report released July 21, and by other advisory groups.

#

8/20/65
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. Z0MB

REP 1 4 1965

FOB. COMMTISSIOHEE, RAMEY
Sigped) Dueht L. Ink

CT: OFF-SEOBE SITING OF POUER EEACTURS = SAFETY ASYECIS

In eoomection with our reactor safery prﬂgram wé have bean
congidering a atudy of the safely aspects of off-shore reactor
giting ag suggeésted in your July 23, 1965 memorandum, We plan

to imvestigats the technical and economie aspecis of schemes .

puch as those proposed by Dr. Meluvllough, £0 that the resulis
would be applicable to both power-only and dual purpossa da-
salting plentg, The gtudy will enphasize the safety fegturas
of such deeigns to determine if the concept has the potential
fox pignificantly reducing the siting problewma of largs nuclear
reactoras 4An asscssment of the costs asgociated with the safety
features alsc would be made.

The eurrent study of the dual purpose desalting plant for

the Metropolitan Water District (M) will not xesult in a
plant design which iz in sufficient detail for direct use

in our study, as we now conceive it, We believe, howevar,

that sn investigaticn of & large power~oaly plant for which

we ¢an obtaln a preliminary desizo and an approved hazards
analysils will provide valuable informatica te any MHD project,
We would expect to have the initial study results by saxrly
next spring and thus they could be factored into any dafinitive
plans for the MR plant,

If inproved safety featwres require development or extensiva
anginearing test, their epplicatioc to the MWD project may ba
quostionable, especially if the project proceeds acoording to
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BEp 1 4 1065

tha proposed gchedule, Alsa, estimates of the addirfiosal costs
involved in building sueh plants below sea lavel as you requested
would be one of the principal objesctives of our plannad study,
and it would therefore be premature to speculate as to what thess
Iljght be at this time,

It i our intentien to achisva close coordination batwean this
investigation and the MWD study and to attempt to obtain the
degirad results on & scheduls consietent with tha plans of the
MiD, Towarde this end I have asked Dr. Lisborman and Mr, Willisms
to elogaly coordinats their efforts, L expact to provida you a
¢copy of our proposed scopa of work shortly,

¢

HMilton Shew, Director
Diviaion of Raactor
developmant and Tachnology

c¢! Chalrman Seaborg
Comuissioner Palirey
Comnisaloner Tape

T
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UNITED 5TATES GOV

Memorandum
TO : tﬂi:th:d“' Director of DATE: Geptembar 1, 1963
et
FROM : . B. MeCool, Smuury;g:?:'
SUBJECT: AEC-R 101/6 - AMENDMENT 10 10 CPR 150 WITH RESPECT 10 QUANTITIES

OF SPRUTAL NOCLEAR MATERIAL INCLUDED IN COMPUTATION OF AMOUNWT
HOT SUFFICIENT TC FORM A CRETICAL MHASS

SECY:AJ

1. Ae¢ Regulatory Meeting 221 oo August 31, 19565, the Commiselon:

a. Approved publication of the Rotice of Rule Making
containad in Appendix "A", to ABC-R 101/6& to De effective
thirty daya after publicaticn in the Paderal Registar;

b. Hoted that the Joint Comnittes on Atomic Bnargy will
be Informed of the rule making action by letter auch &s
Appendix "B to ABC-R 101/6; and

¢. HNoted that a public announcement such a2a Appendix "C"
to AEC-R 101/6 will be issved upon filing of the amendment
with the Federal Register.

2. The Coopission has directad you to take tha action
tequired by the above decision. It ia cur uvnderstanding that your
office will prepars tha corragpotdence to tha JCARE. Copies of this
lettar topether with othar pertinent correspondence should be provided
the Office of tha Sacratary.

-1

Chairman Ganeral Managsr

Daputy Diractor of Ragulat m Deputy Gansral Manager
Aawt, Dir. of Ragulation Asat, Gongral Maoayer

Asat, Dir. of Rag. for Admin. Exec. Asat. to the Gen. Mgr.

Asat, Dir, of Rag. for Ruclsar Safety Genaral Counsel
Piractor, State and Licensee Relations Dirgctor, Congresmsional Relatioms
Diractor, Materiala Liconsing Director, Public Information

Doef -4

Cagd /'u . "
2 1. sy 2 gue. —OFFICHAL-USE-ONLY™
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FENCOAMDY POR CIAINMAN SEARORG
LEISSIONER PALFREY
CULTEISEIGEER RAMEY
CGEEOSSIONIE TAXE

. THACUGE GENERAL MANACER [wnedldann ¥. Vinciguerre fig

SUEJECT: BUBLIC REACTIONS Y0 ATOMIC ENTACY

Atteched §9 a letter from tho Atomde Indvstrial Forum outlinduy the
action they are taking relative Lo & eurvey of public reaciicas te
ouclear power. The questionsaize refoericd to fa the lotter iz
cxpocted to develep a Publlc Understaadiug Corodtiee pozition on

tho mstter which will be zeported to the forwa's Laccutive Conulitee
Bt it next meotiog oa Scptexder 16, A foTmal regpoase frowm the

Porv-: oo thie Atondc Boorpy Cnmisﬂiﬂn's suptgestion 1s expected
shor: .y chevcalter.

Ernesgt B, Tremmel, Director
Mvision of Induscrial
Porticipation

Attachinent 1
Letter from ALF dated 8/3/65

gc! Orcar Smith, 5K

E’LMW
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Ajgust 3, 1965

Me, Ernest B, Teemmel

Director

Div. of Industrdial Fart:..c:.pa‘t:.on
U. 8. Atcmic Energy Commission
Washington, D.C. 20545

Dear Drnde: '

This is to 'fc:llw up our interim reply on the Tomm's peaction to
jOJIl't venturg with the AEC 1o get information on public reactions to

atomic energy.

As you ¥Xnow, our Executive Commitiee referred -this matter o the
Steering Cammittee of the Public Understanding Program for consideration
ard recamerdations. An ad Hoc Task Foree has been appointed by the
Steering Commitiee and it has had several diseussions on the proposal
and the conduct of such a poll. Additicnally, the Forum's staff has met
with opinion rvesearch representat:.ves to get a better prasp of the in-
volvemenits of such an undertalking, 7

Charles Hoppin of Consolidated Edison of New York {(Task Force Chair-
man} is now drafting some notes on the poll as well as a questionnaire
which Wwill be seni to our Public Understanding Comnittee, which will
attempt to obtain their views as to the kinds of information thay would
like to have a surwey exposa,

We will serd yvou a copy of our letter and questionnaire as SO0 as
they are available,

All this is by way of saying thal we avre giving the matier our aiten~
ticn, and that we should be back to you within the next very few weeks,

Beet wishes.
Sincerely,

Charles Robbins
Executive Manager

CR/b
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Saptember 22, 1965

ATOMIC EWERGY COMMISSION

ACRE REVIEW J¥ REACTOR SAVETY REIEARCE PROGRAM

Hote by fthe Sscretary

The sttached wmemoranduam of Septoember 17, 1065, from the

Chairman, Advisory Commlitee on Reschbor Safeguards, togebher with

ite attacimente, is cireulafed for the information of the

Commigalon,
W, B, MsCool
Sgopvetary

DISTRIBITTION COME RO,
Secratary 1,61-T0
Connlsaioners 2-6,71
fleneral Manager T -8
Deputy Cen. Mgr. 9
Apst, Gen. Mgr. 10
Dir, of Regulatlon il - 13
Depuby Dir, of Regulation 14
Exec, Asst, to OM 15
Aast. M for (perationa 16
Asst., GM for Plans & Prod. 15
gsatg M for Reachtors 1

eneral Counsel 19 = 23
{ompilance 24 - 29
fongr». Relatlons 30
Ind, Participation 31
Inapection 32
Materinly Liceneing 33 - 34
Naval Reachora 35 - 36
Opereticnel Safety 37 - 38
Cperatlona Analysis 39
Plans & Reporta — %0 - 41
Production 42 - b5
Public Tnformation . 46
Reactor Dev. & Tech. 47 = 56
Reactor Licenslag E] = &8
State & Ldc, Belations hS = B0
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' ADVEOHY COMMITTEE ON REACTOR SAFEGUARDS
 UNITED STATES ATOMIC ENERGY COMMISSION -
o WIL Ba.

$ER 17 1965

* Hooorsble Glem 1.‘- ﬂiubn:;

Chaixman
U. 8+ Atonic Energy ‘Commission
Washington, D, G, . '

Bubject; mwmmumw -
Dear Dr. Eeaborg: . : . '.+

The Advisory Committes on Reactor Bafeguards has continued its review . .
of tha Resctor Safety Research Program mince its last vepoxt on this
subject, Severa]l meetings have been held with representatives of the
Bivisiom of Reactoxr Dewvelopwent amd Technology and its contractors. '

The Committee has summarired its views on the program in a lettsr to

the General Menager, a copy of which is attached, In response to a .
request from Dr. J. A. Lieberman, Asaistant Director for Huclear Safety,
DRDEX, the Committes has also trapsmitted to the General Manager its
comments on & propowed reactivity auci.dunt test program. A copy of .
this I.nl::ar.' 1s alsc sttached. o

Sincerely yours,

" W, D, Manly '
Chairman

Artachments:
L, Lastter to AEG General Hnna;er, dntnd septubnr 17, 19&5
. Bubject: Report on Reactor Safety Resesrch Program.
2, Lattar to AEC General Manager, dated Beptesher 17, 15&5
Subject: l-puﬂ: on !ropond nmt:lﬂty lcr.i.dmt Tut rml;ra-. o

.}-
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'ADVISORY COMMITTER ON REACTOR SAFEGUARDS
' UNITED STATEE ATOMIC ENERGY COMMISSION :
| WABUNGTON S D.G

. 8EPY7 1965

Mr. R, E. Hnli:lngmrl:h \ *
GCaneral Hanagsr '
T. 8. Atomic Enorgy Commisaion

_ Washington, D. C.
. Subject: REPORT ON REACTOR SAFETY RESEARCH FROGRAM

-

Dear Mr. Hollingsworch:

The Adviseory Committee on Reactor Safeguards wishes to tramsmit
further comments comcerning certain aspects of the Besctor Safety
Research Frogram, Though many of rheses comments reflect the brigfe
ing on parce of the program that the Resctor Safety Research Sub-

- gommirtee received on August 3, 1965, others are of a more general

character. The Committee is transmfitting in & separate latter its

views on the proposed program for experimental study of rmtivity- -

induced accidents,

. <. One queu'tion that arises in mavny safety analyses and that will ba
© 7 interesting in the LOFT experimemt 15 the tcmperature-time history
,'of a reactor score that has lost coolant. Tle anealyeis of this ye-

lation ia complex and is hindered by the lack of experimentsl data d

- obtained with vealistic cores, "It sppeaxs poedible and .of real value

to perforn en experiment in a fmacility such as SPERT-III, in which
tha coolant is removed after a power Tun, and the  texperature tran-
sient of the fuel is measured under conditions which assure thet fuel
clad tewparaturea do not closely approach the melting-pofht, Thias
experiment would help to provide insight into analysie of cors hesting

and maléing sfter a lose of coolant, snd the Committee recommends that -

it ba oonsidered.

o ‘ lillt:l.ﬂ to LOFT, tha Cosmittec wishes to offer several comments: .-

1} The declision to use sirnunim alloy clad for the fuel in
3! ‘the LOFT meltdown ‘seams to be reasomable in yiew of the
current trend toward' general use of thia cladding material
for water reactors, The Committee Buggests that & few
_ . stainless steel olad elements be included amoug the pre- °
. dominantly zirconium clad elements, howsver, so that fu:.'-
v .- thay {nsight into the ralativa behavior of the tao fudl
; uhﬂ ul:aruh nr ba nhl:ainaﬁ :bxn the tast, 3

L
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t+ 23 The LOFE program is already making contributions to
b safaty through the methods of ecaleulation and snalysie
: that are being developed. It i3 to ba sxpected that
- many of these methods will be uweeful in safety analysis
. of reactor plants by supplementing or veplacing meny of
’ the existing wathods, a number of which are proprietary.
Laraful documentation of the analytical tachoiques snd -

. W geners]l resulta obtained therew .th is suggested. ¥

3) Ths Committes recomiéads that cualeulations ba oada of
' tha sensitivity of the expectad consequencas of the
' ’ LOFT toste to the accuracy of the input dats uged in
tha lﬂﬂl?l“t

. 4} The intensive Iinotrumentation otudies being made for
) ~ . LOFT shoenld gepsrate a considergbla amount of new in-
. ©  , formation on instrumant reliability, esensitivity, speesd
of razponga, atc. The Committas guggegts that much of
this information would ba of wide interest and Chat it
' should be published, ~
8 1, as 1z ¢till planned, the LOFT reactor is not scrammed
R Juat before or at the time of the blowdown leading to
s e core melting, the calculated pressura-tims histoxy should
include the contribution of any associated power axcur-
sions that wight be conaiderad plausibla, o8

The Committes recommends that a study be vandertaken to detagmine whethay
" existing axperimental information, supplemented by data Erow presently
Sy plapned experiments, will be adequate for understandiog and predicting
' the gourse of blowdown during a postulated losa of coolant accidemt.
-t . This should comsider both the largs-scale flow from the reactor vessel
¢ "+ sod the flow through the core,

:*The Committee belleves that well-planned tests of transient behavior
‘ with an oxide-fueled core in SPERT-III will be valuable in improving the
c underetanding of the dynamlc behavior of pressurized water power reactors,
. . The Committee 1is of the opinion that it 1ls unnecessary to 40 nondestxuc=
tive trensient tests with both stainless steecl clad and zizcaloy clad
fual,

it 1 questiongbla that useful results:would ba derived from expariments
s ¢.- to determine whether center melting affectw the Doppler coafficient signi-
ficantly,  becausa of the need for high accuracy required in caleculacing
» of estimating the valués of such parameters as tamperatura and compansated
roactivicy. . T

L)

‘!h. L]
* !

-
[y ]

- b -

[l




ot

.. UNCLASSIFIED

" Me. B E. Hollingsworth SEP § 71965

- The Coamittaes wishas to sncourage research such g3 that lsadiag to L
the newly-developed acmic mothod of locating defects In zesckor = - &1, . .7

vassels by trisngulation. The development of thie and other mothods - :

of Inspecting and testing pressure vesscls iurin; their service Livas-. '

i important to reactor safety, L

The Coomittee wishas to emphasize the n&ad for promptly abl:linina
- defindtive infoxmation concerning the rate of production of lodine
v compounds from airboxme elemeptal lodine, and the degrae of ﬂl:ln-. Co
- tion of these cowpounds in air cleaping apparatus, i S

The Compittes aleo recommends experiments on metal-water reactions "
*4n mesningful, rveactor-like configurations, if possible, to check

e _lﬂIi of the assunpticns now made in enalyses of such ecaideats,

'*:'.'.:'.' The Mttﬂ wishes to suggest ressarch in several sreas in I.dd‘l.-

'H.m to those now approved. These m:u.

a; 1) The devejopwent of grester reliahﬂity of certain
.7, . componemts of nucleaxr power plants that have not . -
1 shown evidence of the complete dependability desired
' for nuclear use, Exenples arei airlock ssals, isola-
tion valves in gas and liquid systems, comtaimment R
o panetration seals, instrumentation cowmponents and e L
' syatems, coutrol mechanisms, nnd LmeTERNCY power luppm’. T

| 52) “Theoretical studies of the course und comsequences of -
7 -postulated accidents to very large water rasctors in~ - - -
eluding” the matal-vmter regotion and hypdrogen mml:i.-
nation phases, The effacts of opersbility of various * -
combinations of enginecered safepuards should ba eom= Lo
sidersd. -

. .-'_';‘I-ﬂ). he developpent of sophisticated snalytical mathods
s -of pradicting the ecourse and effects of postulated
' dastyuctiva mtivity trangients in largs water Ta-

S - actors., . . '

g ‘) The development of methods. toé -tnrn and dissipate !:l.nim _
S product gasss, especisily. tlu.-. ncble geses, from nonﬂ.nud
cee reactors i.n thl tnl:l.knly mt of a tnn;lm: mni.dmtn BT

A '
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" Mr, R. B. Hollingsworth | $EP 17 1965

In addition to the areas of reactor safety considered in the foregeing,
the problems of shipping highly radicactive fuel without undue bazard
to the health and safety of the public will hecoma of increasing f{me
portanca as the nomber of reactors increages! Prassat shipping con-
taineis are lead-shiaelded, ILead has good shielding propertiss, but

it has certain dravbacks, such as tha possibility of loes by melting
in accidents {nvolving axposure to fire. Investipstions made thus

far in regard to comtalnsr degign and constructiom have been restrioted
in concapt and scope, Avallable basic and davign information should bs
sorralated and supplemented by a co-crdinated program of additional

Analysis und pesassxoh ‘I.udi.nt to more sultable shipping containere,

’

Sincaraly yours,
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ADVISORY GDMMIT'TEE ON REACTOR SAFEGUARDS
HHI'I'II:I' STATES ATOMIC ENERGY COMMISSION
] . WASHINGTGN 23, D, G.
|

SEP 1 7 1965

Gensral Manager
U. 8. Atomic Energy Gum:l‘.asiun

Washington, D, (.
" Subject: BEPORT ON PROPOSED REACTIVITY ACCIURNT TEST PEOGRAM
Dear Mr. Hollingeworth:

The following Advieory Committee on Reactor Safeguerds views are in
tresponse to the leiter of July 19, 1965 from Dr. J, &+ Lieberman,

comcearning 8 proposcd resctivity aceidenmt test program, Di. Lisberoan

.+ provided copies of two related repoxts by Phillips Petzolewm Coupany,

- and che Reactor Safery Reaearch Subcommittee of the ACKS heard a pre~
santation by reprasepntatives of Fhillips Feiroleum Company at a Bub-
commlttes mesting on August 3, 1963,

To hds letter, Dr. Liebersan posed four questions, as followss

{1} “is a damaging Temctivity excursion still considered #
v * ecrediblal If so, what are the most 1ikely mesns of
initisting such excursiona? What is the maxdmm re- |
activity inserrion poesible from a single ejacted cone -
trol rod or a single dropped fuel element "

Y {2) "Can you identify the probahle initiating machanisms
and, 1f so, why can it not be designed againeri"

] e
- T U (3) MIf your recommendation ig to comduct am integral

degtructive resotivity accident test to raalistically
Asgesd the coasequences, should 8 FWR or Bﬂn be test=
ed -- or should both? ﬂhy?“ .

-~ (&) PLf you consider it necessary to perform destructive ,
Y, . vesctivity accident tedts, should they be deme on ¢lesn
' . opres to minimize construction and operating costs or ~
- .should they ba doge in a contained faoility aftex a
". ' .long paried to build in the fission product meuteonis .
' wffacts, fission product gas preesure, radiation and .

-
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¢yeling effects ih the cladding, and hizgh burnup
matariale' properties ip the fuel? Do you know of
any wethods by which all these high burnap effects
can be simulated to permit valid scopiog testa to ba
Tun on & ¢lean core?™

", The Committee's views are as follows:

Generally speeking, 4 damagirg reactivity excursion is still conaidered
credible. The ways of imitilating such accidents depend on tha particu-
laxr reactor, In reactoxs with rod drivea from below, a rod drop-out is
considered ¢redible in some cases. 1o reactors which are pressurized,
some cowbinations of thermal stress, britcleness, corrosion, manufactur-
ing defects, and pressure-induced stresses could cauae failure of a
~eontrol rod housing nozzle,or of its means of sttachment, so that the
control zod is ejected rapidly from the reactor core. Whers control vod
drives are wounted on the reactor vessai head, failure of head boltas ox
of other vessel hesd hold-down devices could cause rapid lifting of the .
head and removal of the attached controil rods frow the cors 8n masse.

A firs in control circuliry could simultaneously causa eontrol rod withe
drawal and failure of scram capability. Sudden injeatinn of coolant

. at a lower then notmal temperature could ceuse a "cold water aceideat™

| " through & suddem increess in reactivity. In reactors with soluble

" neutron poison, & sudden injection of unpoisoned water could begin =
C reactivity transient. In some resctors, sudden ehifts in the position
of core components could cause sn jncrease in reactivity, Doring ra-

" loading, there could be inadvertent dropping of fuel or fuel casks, re-

moval of neutron peison euch as control rods or poison shims, or ascembly
of a highly unﬁermnderated reactor in & partly loaded geometry which 1s
wore yeactive tham the fully-loaded one, Future larga, water-cooled re-
actors ueing boron shim may heve positive central woid reactivity effacts,
‘which could lead o a sudden increase of reactivity, In boiling reactors .
with a large reactivity defect due to the existence of voids, a suddan
‘rise in pressure could add significant amountsa of reactivity. This list
is not exhaustive, nor le it implied that all pﬂs#ibilitias a:int for all

m"-l:ﬂ:ﬂc

The waximum worth of a single 2jected contrel rod or & single dropped
fuel element depends op the reactor in questiom. As nucléar power plants
become larger, the trend may be to make fuel sleéments and control rods
larger; this may lead to grester individual reactivity worths, iethods
have besy proposed by which rod withdrewal is prograsmed, so that indi-
vidual rod worthe are kept below limitipg values. The limits are usu-
dlly chosen eo chat § rod ejection or drop-out acoident would not lead
to major damags to the core or primary.system, The Gommittee:rhas con=
sidared such proposale on & case=hy~case basis. - A
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in some cases, design against possible initiating mechanisme can be
done, For instascea, interlocks and slow-opening valvea are sometimes
uged to preclude the Inftiation of a cold water accidemt. Structural
wembars could presumebly prevent single-rod ejection oxr the lifting of
tha reactor veesel head if head bolts were to fail.

Ic is difficult to foreses the course of future large pressuriged ox 4
boiling water reacter designs, but it is likely that potential reag-  °
tivity excursions involving sdgnificent amounts of reactlvity will re-
maia a factor in evaluating their safety. The Committesa would be re- .
luctant to conclude that all possible initiating mechanisms could be

preveated by design with egcugh xeliability to render reactivity acci-

dents incradible, or even that all pessible initisting mechaniewa have

been identified in any given case. Taciusion of preventive aystems is
necesasary, and is considered vital in the veview of the safety of reac-

tors and thelr iocations. But it is not considered likely that acci-

dent prevention alope can remove the need for comsequence-limiting fea-

tares of the plants, The saiety of reactors continues to depepd om - '
compounding the Low probabllity of a major accident and the low prob=

abilicy of failure of features to Llimit the effect of accidents.

. Tha Commitcas believez that an Integral, destructive reactivicy sxcureion

teat, or tests, would ba valuabie, However, the Committeg believers that
a careful and thorough program should be laid our bafore experimemtal
work begins, The program should specifically outline the objectives to
be achieved and the data oy measuremente to be Caken, and ehould demon-
strata that theoretical Interpretition of the results is Ffeasible, Tha
Committee beliaves that the experimental program and & strong accompany=
ing theovatical program should go hand-in-hand,

There ars several possibie objectives for the experimental program,

. Perhaps the most urpgemt objective is &0 cbtain a better definition of

the accident magnitude which would lead to ruptura of the pressure

., »vespe]l in water-ceoled power yeactoxd currvently in the design stage, ox

likely to be bujilt In the near fatexe, Another poazibility is to look
for a vmatural limit to the energy reléase in reactivity asccidenta of
{ataerest. Another objective could be to look for unforeseen sifecta,
Ozx, one could devise an expariment to check ctheorecical methods of cal-
ﬂulating the course and consequences of postulated wviolent ruantivity
accidents in.bniling and pressurized water yeactors. .

The Committee feela that the last two ohjentivea, namely, providing a
check point for analytical techuigues, and poasibly uncevering addicional
phenomens or a different course of events than hypothesized, are Likely
to be the most Eruitfnl objectivea for dastructive, intugrnl raanﬂtvt:y
tiltia ,
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' SEP 17 1968

Mr. R. E., Hollingewoxth

The schedule fox the proposed expeximental program 1s quite long., Dr, -
Liecberman's letter states that the completion of the test program de-
scribed in PIR-738 is not expected wmtil 1972; the results therefore
could not be applied to reactors opexating much before 1975. 7The Com-
mittee believes that & well thought-vut experimental and theoretical
program should be ipnitisted at an early dece, and that the program sched-
ule muat be shortencd to give information urpently needed within the
next five £o six years.

The Committes feals that there rould bBe consjderable differapce betwean
the eouree of reactivity accidents in pressuxized water reactere and in

. boiling water reactors, Experimental programe on both seem squally de-
sirable. The possibility of using SPERT-IIT for both should be investi-
gatad fuxther.

br. Lieberman's questions concerning the possible need For separate ex-
perimance on & PWR and a EWR, and on the significance of fiseion products
and pre~irradiation on the course of a descructive resctivity aceident,
are representacive of some of the memy significant parametars which can
infivence such an experiment. This is perticularly true if it iz hoped
ko apply the results of an experiment empirically to the safety analyais
of future large reactore, Concrete pressure vessels, new cladding ~
materiale, positive woid coefficients, end superheat are some possibla
different aspeeta of water reackors to be built in the 1970's.

All features cannot be tested full-scale snd in timely fashicn, Small-
scale, in-plle experiments jin the FPower Purst Facllity, coupled with
other work aimed at providing a basic knouwledge of the phencmena involved,
and corroborated or redirvected by-a carefully desigued, integral destruce
tive raactivity experiment can provide incressed upnderstanding to help
. judge thae safety of large bolling and pressurized weter reactors in thia
respect, Careful review is required to decide which individual features
~may be vital to aay specific int:e.gral sxperinenk.,

. The Committes does mot believe that the effects nf high burnup m be
simulated adequately with teste on 2 clean coze.”

L

In spummary, the ACRE recommends that Flming for a oeaningful, destrucs
tiva reactivity experivent begin -immediately, together with an aceslerated

program of analyses, and that the program be pursuad vigorously,
' * ' ' ’ Sincerely yours,

fefaerencesa attached. -
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Mr. X, E. Hollingsworth SEP 1 ?:1965'

Refeyences

i+« _FIB~736 (Rough Draft), "A Review of the Genarslized Reactivity
dccidenr for Water-cooled and-Moderated, U02~Fudélled Power
Esactora", undated, recailvad July 20, 1965 (OUD).

2. . PTR~755 (Rough Draft), "Resctivity Accident Test Program, Proposal: %

~ Humber Oné: Integral System Scoping Taats", dacad May 28, 1963

' (m)r . )
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UNITED STATES GOVERNMENT
Memorandum

3o Ve ?imiguaéu, Exacutive Assletant DATE: Decesber ﬁ’ 1965

'vmthncamulmg «

I, A. Swartout, AGMR
Milton Shaw, Diract
Divizion of Rsactor lgpment & Tectmology

IN-PLANT ERGINBERING TEST PROGRAM FOR BEACTOR BAFETY
ROL: PM
Pursuant to your inquiry ¢ to tha 8 tatus of RDT discuszsion with the

Bural Cooparative Posrar Aasgociation (RCPA} subject ag abova, I s
attaching & copy of my memsrandum to [nmbar on this matter,

”a.a noted in my .memorandum fo Dunbax, as wall az the attachuent,

digcugeions have taken plare betwaen my etaff end RCFA as well as
Nuclear Utility Services (RUS), technical consultents to RCPA,
laading to an agreed-upon test program simdlar to that deseribed,

It you have any further questions on this matter, please contact ow,
ittluhﬂnt:

Cy mamo Shaw to Inmbar,
subjact ag abova,

-2 =
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___x__lum:ur Daselopment & mpnulm, 1} wm sm "7

.;%-Hmmmmmmmmmm; mmmmn
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'f:’_'-mtnt d:l.muuim uut:l.us to taackor uf.-t:r have uqhuiud tln nnd
_‘;tumm-m:. th-mhuan wwﬂtnm-tuimmm
.. in power resctor safety aitl, theraby, to coucribute to the solution o:l '
=] prubhu rtllt.tn.t to s:l.t:l.q; largs rvesctora im -trmlim arsas.

.-'.I.'n I:hi.i and, 1t iz our :'hit‘.imt to sxsaine the l:ﬂll:l and bluﬂu nlmd
st in=plant tests at wr;l.npn AEC-owmed and commexcial reactors, Tha -

. o jective of the tests Wikl be to validate the operability and r-l.hbﬂ:lty_-.
of varicus safety ex n!aﬁ;-nhnd asystams, and thair pexformanca if -
'p-nn.lhh, and to accusulate vsable experience dats on them. - Tesks to’

.. be considered om thess plancs would loclude but not be IMM to the

" following; _ .
1, Contaioment l.ulu.n ugu datexmine totel laskags undax cmdiﬂm
: which can be resdily extrapolated to the MCA leakage; datarmine -

degradation of leskags as a result of building sgicg, settling, mt-

canstxyuction changes nnd poroal maintensnte or operation..

2, "Open" penetyation hnknga -~ ditto the l.bwt on dr!uh. mp
- hatches, ventilation valves,.

3 "Cloged" pemstration leskage « ditto the above on pipes,. nnlllu
Tt drains, snd cable psnstrations.

Vs Containment spray systeme - cpevability of puops, -tﬂﬂll' "l"-'- g
- -wdlves, distribution system, . I

[ % Alr cleaning systems - leskage sod sfficiewcy tests to demcustrate . -
0 probable parformimee undey intended oparating ¢onditions; dlrwl.np--
ment of tests to pariodically indicata smy in-place d..rldq.tiqn
, component performance in the woroal plant cperating mﬂm

ﬁ Core coolant apray or injection syitam teste - to :l.ud;lutn npcn- "
- bility of pumps, valves, storage systeos mnd actuating aystems.

._3.‘
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_'I'.‘ “Poison injection system test - to demonstrate opexability of puampa,
valves, piorage systéms and actuating systemss; to measure reactivity
worth with bighly dilute poimon injection,

8, Emergency power systdéms = switchover, starting of intexmal combustion
engines, pick-up of dctusl connected load,

9,' Primary pressure envelope - evaluation of crack datection teclmiquea,
application and inspection of NOT momitoring specimens, physicsl or
visual inspection of ‘component intsroals.

10. Primary safety systems - methoda for checking responae of various
scran circuits with realiscic input signals, control rod insertiom
tipe meagurenents, physical or visual inspection of componenta,

11, Inatrumenteétion - sighal availebilicy, quality and Teliabillty of
power supply, continugus monitoring and/or fntercomparison of read-
out, fraquency of calibratiom, proceduras and results.

The Elk River Beacto¥ should be considered in implementing the subject
test program. Accordingly, I request that you contack the Rural Cooperas
tive Power Assoclation (RCFA) to devalop the scope, cost and schedule of
an in-plant test program compatible with cur needs, RCPA and their teche
nical consultanta (Nucleax Utility Services = NUS), have alresdy taken the
ifoiviative in propoaing such a program to Headquarters' personnel, We
bave prepared a draft letter which reflects thase discussions and tha
umleratandings reached,

The above contacts with RCPA arnd NUS consctitute our firet atap in am ax=
panding program of io-plent safecy tescing on AEC-owmed and commercial
reactors. In this regard, we plan to assign Fhillips Patralsum Compamy
a lead role (technical) in the in-plant safety testing program. They
will be expected to preparn guldelines, procedursa, and critaria for
maximizing in-plant safety resting capabllity ond for perlodic inspectioun,
teat and evaluaticon of the safety and protective aystem builc into such
reactors, They may, in certain instances, play an activa role in tha
conduct of such testa. Although che datalls of the Phillips Patroleum
Coupumy &ssigmment have oot been worked out, I will iovite them to sit
in on a2 meeting to discuss such temting in tha Elk River Reactor.

In scheduling the weetfng in Washington regarding the proposad test
progrum on this veactor, I request that you coordinate the schedulad
date with Mx, W, ®. Volgt, sxtexaion 3548,




It is recognized that fsplsmentation of this proposed testing program
may requirea the following: ‘

1, Ravision and resubsipsion of the program justification data shest
to tha JCAE raflecting possible axpansion of contract scope; fixed
feas and scheduling:

2. Peoasible revision of itechnical spacificationa and submdssicn to and
connidexation by DEL andfor ACRS,

Planse explore thess and any othar psrcinent considararions which wmay
oceur to you with BCPA and be prepared to discuss them ar tha above
wuggeated Hazdquerters meating.

Artachoent:

Drafr Latter to Woltar

fr, Dusbar w/attachment




ROTE FOR CHICAGO OPERATTIONS:

COULD THYS WORK BE DOKS UNOER SUBCONTRACT
0 AT{11l+1)=651%

Mr. E. E. Wolter
Rural Cooperative Power

Association
Elk River, Mionesotra
Daar Mr. Woltar: ,
During August 1963, & mesting was held at Germantown invelving the Rural
Cooparative P'mr association (RCPA), Wuciear Utility Services (WUS) and
represantatives of the Jdvision of Reactor Development and Technology
(RDT) to discuss a WUS pyepared safety program dated August 13, 1963,
which could be conducted In the Elk Eiver Reactor. On September 14, 1965,
afcer RDT had completed it reviaw of the safaety proposdl, furthar infors
nation ves offered by NUS in regari to the proposed tests. This infor.

mation was provided on November 5, 1965.

i@ Tesult of the additional informarion that has been, provided and the
technical discussions we have had wich ¥US, I believe it is now &n appro-
priate time to ree-cpen this matter wich RCPA, I therhfore suggast for

your consideration, that RCFA and the AEC underteke & test program-similar
to that indicated in the attachment to thisz letrer, 1f a& progrem of thiz
type is agreeable o you, I propose development of sn RCPASAEC agreement
which would dafine the test program, test schedule, costc gharing principals,

and related matcars,

-6 -




Assuming chat the above s generally acceptabla to you, I suggest thas
a maating in Washington e avranged in the aneer future Linvolving BCPA,
nus: ¢, and B2DT to furthsr delineate che tast program, funding, and cha
administrative procaduras to be followed,

Sincervaly yours,

K. A. Dunbar, Managaer
Chicago Qperations Office

Atbacimans
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ATTACHMERT TO LEYYER, DUNBAR 70 WOLTER .
'DATED .

This atcachment describes the types of testing which the AEC 1s interested jq

a

in performing in cooperatiow with BCPA, assisted by NUS, ou che Elk River *"‘
Eeactor, The information contained bas boen developed 23 tha resulc of-an
internal raview of an NUS foldex dated August 18, 1965 and in cectiugs ba«
tween NUS and ARG Tepresenratives on September 14, and NHovembar 5, 15965:

I, Contalomsnt Leak Rate Testing
A. Adr-FPressure Tesrs up to 21,5 psip '

a

The intent is to méesure, &6 sccurately as is practicable, every
six mm;:ha. the gross leakege oi the Elk RFiver conteionment. This
would permit comparison of information obtalned cver several years
Lo derermine 1f degradetion exists in the leskage rate a8 & funection

of time,

B. Tesating with Concs t Vesgsel Atmospherse ac Elevated
TemparaCurcs '

HUS representatives considex, subject te .further examination, that
it is feagible to heat the contsimment volume in' inereasing atepa
up to sbout 220°7, Containment leakage would ha!neasu:ed prior
to hearup, and at va::iw.é alevaced temperarure levels. After tha
maximim temperstura is cbtained, the eccoling rn+ of tha contain=-
mant volume would be observed in order to msurln the hezt logs
through the containment shall top the outside m!lromnt. Afcexr
the volune hag returned to achbiant temperaguras, Ianothar DEOFUTE=
mect would be made of the gross containment leakage, te determine

—— whathay pr-not-the laskage -bad changed as & rasult of the cmbin&é
effact of elevated prassure and temperature.

-8 -
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Lnnkapc Rate Te&ﬂaﬁﬂ af Ind ggﬁéggﬂ Prpine o Electrieal

Peactrationa

A numbar of pipiup; swd electrical pemewrations would Ba shosan Shr
individual laaltegq teAcurements, The intent is to dotemaine any
laakage dagradhuiqu oifh ting as & Function of pamadraticn Uype,
Thage teats would alss be pEefsiwed svery aix montha,

Continuous Lad% Rike Mondtoring ‘

NU3 suggestad' that with modification for reactor oparatisn with
tha buttarfly valvis (in the ventilation system) 1s & tlogad pogl=
tion, & low prassufs blowaer could be installed to maEstalin the
containment prassufe at one i;o two peig. This praasure wegld be
monitozrad continucusly to cbsarve aay substantial devistion in =
strip~chart recording, which would indicate any largs change in
leakage from the comainment bedidimg. Engineering «ffort would
b required to asseaa the modification cost for operatfon of the
containmant without continuous vemtilacion, at the soall alevatad
pPressursa,

Gontaimment Yacipwmn~Breaker Test

The Elk River vacuvum bresker could be teated in‘ona of two waye.
An exhauat blowar capable of decraessisg the int;ﬁnl pressure by
0.22 poig comld be instdlled to deitexmdne that the vacuum breaksr
opened at Lts set polnt, or, perhaps more cimply, the containment
eould ba opened, and the interior beated slightly, The contaimnment
could thea be sealed and & slight vecuunm created ss tie building

¢ools to determine whether the vacuum breaker operates as intended,

-9 -
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In-{:ﬁra Cooling Syl te

NUS hag changed ity inicial recompandation te lower the cora

watar laval during 'shuidown as a maans of following fual cladding
temparatura bafora and &uring cora gpray, for reagons associated
with risk of damagh to tha fuel ¢leménts., They now &igzest simply
to exareise tha sylitem, without special maintenance, during shut-
dowm, to see if itifrorks as designed. A winizum epst would ba
Llovolved, prnbab}yiﬂssuciatad with the addition of a flow meter

to determing whathék the in-core cooling system fiw changes from
ons exarcise pari:.mi_; to the next, 1
Polacm Injer.ti.:m' S'ﬁ“ cem

HUS eugzested the u;a of tracaxe for indication of diespersion of
poison throughout the system e & function of time after polson
injection, Althouwgh no substantial quantities of hoxon could be
ugaed bacause of n)rita_'m elean-up p:&blms. 'a controlled amount of
boron could ba Iinsarted and measurements of reactivity losa 1:vnmu.l
timas could be sxtrapplated for a detorminstion oﬁ systam affeccivae=
nass ia the poastulated aﬁidmt gitustion, ‘

Char¢oal Trap Degradation Studies

The ABC i¢ interested in develeping atatistical infomr.ion o any
degradation which may occur in charcoal traps 48 .4 resulc of ax-
posura to normal air contaminants inm a4 reactor contalmuent atwosphéra,

Of rhe sevaral alternatives explored with NUS, most lacerest existy

“in the simple exposure of statlc charcoal trap compoments fo tha Ejk

Biver contalmment volumz, These components would he tested, p&:hq'pc




@ ¢

evary eix months, to determine 1€ alr contaminanta {(such as dusC,
paint fumes, cleaning fluid fumes, etc.) hed degraded the capa-
bility of tha charcohl to remuve halogena.

¥il. Frimaxy Syatem Pressure ‘Relief Valve
El% River and other boifing water reactors contalm valves in the

primary system which ard lncended to open at a presst level if an
overpragsura condition gcours. Thasa valves, accoxding to NUS, ars
fnicially tested by the veador who uses a small volums pressurizZing
wnit, Dncejthu valve opens tha preesure reduction le very rapid and
the valve closes quickly again, If the wvalve were teeted in & large
volums system, such as ghe reactor primary eystem itsalf, weé do not
know whather such valveg would tend to remain opsan or would oscillace
and damage their sesacs, Lf they wera to ramain opan, or if the seacs
were sufficiently damaged, a loss-of-coolaat sigfuation would ba
initiated, At preaent, the valves are genarally tested on a pertiodic
basis (about once a year} by pressurizing the oysten cold, to just
the valve pressure satting, and them Lifciog ic machanically, Over—
pressuring the 2lk River primary syatem {which normally operates at
about 920 pelg) to tha valve setting of 1250 pasig, cannot bBe considerad
becauas o; posaible damage to primary system componapba. An alterna-
tive approach iz to consider removing tha present valve and cesting
it ia & laxge voluee eystem, LE such & facility can be lacated and
usad, Prior te this time, AEC desires that ROPA and HUS cry te de-
tarmina 1f applicable information exists on the rellabilicy of such

valves,
- 1% -
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FROM

SUBJECT:

A GEN. RO O 8

UNITED STATES GOVERNMENT

Memorandum

e = .OFFIC ‘\'T.TONI.QE=

Barold L. Price, g, DATE:

Director of Regulation* s:w Hensg

W. B, MeCool, Sacretary

LICENSING RBEQUIREMEWIS FOR FORBIGH NUCLBAR MERCHANT SHIPS

SECY :ICR

1, As you will recall, during disecussion of ARC 1202 -
Legislative Program for CY 1%66, ac Meeting 2158 on Hovember 30, 1965,
the Commissiom requested that the development of procedures in lieu of
licensing requirememts for foreignm muclear merchant ships be expedited
in the context of protecting the public haalth and safety and providing
appropriate Indemnification. Also, tha Commissiom requested that
consideration be given to whather the formal licensing procedures now
appliceble to V.5, muclear merchant ships should be retained,

2. The Commrission has directed you to take the action

regquired by the above requests.

cet
Complea ioners

Deputy Dirgetor of Regulation

dagt, Dixr. of Reg, for Admin,

Asat, Dir, of REeg. for Kuclear EBafary
Gensral Msndger

Peputy Goneral Managar

Agat, Genaral Manager

Exac, Aset. to Gen, Mgr,

Aget, Gen, Mgr, for Reactora

General Counael

Director, Reactor Dev, & Tech,.
Director, Congreseional Relationa

ference & Reprodfdsn

Dacenber 15, 1965

SF-Gi-TI
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Honorable Abrsham Ribleoff
United Stetes Sensto

Dear Sénstor Ribicoff:

This is in response to your peferval of Novesber E requesting informs-
tion on questions arising from publication of anm article in the
October 18, 1965, issue of The Natlon entitled, “"Atomle Insurance: The
Ticklish Statistics,” This articie was c¢ited by Miss Patricis Taylor
in har letter to you of Octobsr 24,

The article by Hr. David Pesonon suggests that the Atomic Energy
Commisalon mey have supprossed a “report" dealing with the theoretical
consequencss of & major accldent in & large nuclear power plant. The
"raport” reforred to by Mr. Pescmen is described in the srticle us an
updating of the 1937 report, "Theoretical Consequeances of g Major
Accident {n a Large Nuclaar Power Plant." This 1957 report, made public
at the time, was propared at the Commission's request and was submitted
to the Congresaional Jodnt Coomittes on Atomlc Energy in comnection with
its consideration of proposed legislation which ultinately resulted in
enactment of the Price-Anderson Act im 1957, The report is commenly
raleTred to a3 the "Brookhaven Report," since it was prepared primarily
by a group of sciemtists from the Comission's Erockhaven National
Laboratory in New Yark,

—

In comnsction with the rTocent Congressiomal extenslon of the Price-
Anderson Act, usnbasrs of the AEC staff apd the staff of the Brookhaven
National Lasboratery reviewed the 1957 yeport. The reviswers determimsd
at the conclusion of their atudy that no detailed refiguring was required
to provide the Joint Commititse om Atomic Energy with the information it
needed to consider extension of the indemnification legisluation. The
comelusions of their review were set forth by Chairean Sesboryg in his
letter of Juna 13, 19635, to the Joint Comnittee {(copy of which is
enclosed), which was made public. A copy of 1 letter from Commissioner
Palfrey to Mr. Pesconen, dated Dectober £, 1965, also i3 snelosed, which
gives further information on the yeview,

As to the potential dangers involved in nuclsar powsr, the Congress,
the Commlission and the nuclesr indusiry have bheen conscious from the
baginning of the overriding need for safeguarding the public in the

F_4__—_ %##-é# 3‘41’

SURNANIE
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Form ANO-81E (Eav, &5 . 5 COTEDHEEWT FOINTING MWIEE  0—4sTil—3

co-ht il




w2 .

saceful uses of atoaic ehergy, The Cozmission is specifically charged
E}r the Atomic Energy Act with protecticm of the public health and safaty
in this Fleld, sad elaborate procodures have been pstablished to azsure
sifecy in the design and operation of any suclear powsr plants before
licenses are gTanted, ABC inspaction and veview of a power reastor does
pot sad with the isscance of an oporatimg license, The rescter Tenaing
wmder the Commizsion's surveillanca throughout ite lifstine., Twe
publisations sre snclosed which describe im detail the licensing
procedures and the safety festurds built imto atomie power plauts,

To dats m-mmummzmmwﬂmm
amll-it, and 1 assure you that contimuance of this record is a fore-
wost objective in tho maclear pownr progres of the ABC.

In response to Miss Taylor's inqulry as to wiy utilities are prossing

far the development of nuclear powes, the choices of moans af powar

goneration, of course, aye dictatad by scaonardes. I am smclosing =
mmwwmmmu.n.dﬂﬂumlmmr :
progiam ond forecant uhich gives detallsd information on thls subjeck.

1 truss that ihis information will be helpful.

Simeezaly yours,

{ signed ) Harold L. Prics

Harold L. Price !
Mrecter of Rogulaticn

Enclosuros Joint Committes
1, itz to JCAL fu Chairman Seaborg bee: Chairman {2)

3. Address by Chairman Sesborp Secretariat (2
&, “hitondc Fower mq“ Booklat

Cong. Lia. (2
S. “Liceasing of Power Reattors™ Booklat mcﬂm a. (2)

HLPrice, REG
CKBeck, REG
MMMann, REG
RLDoan, DRL:REG
CiHenderson, REG
WGloaly, REG
Joyce Shafer, REG

- g e

SEE ATTACHED SHEET FOR CONCURRENCES -~ CHANGE INVOLVES DELETION OF LAST
PARAGRAPH PAGE I; ADDING INTROIRICTORY PHRASE TO PARAGRAPHS GNE § THREE
ON SECOND PAGE. bce: Comm,. FPalfrey
Comm, Ramey
Comm, Tape

DPIR:REG 0oGC [ONG. LIA.

"HLPRICE
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TO

FROM

SUBJECT:

Tl o S B 1 ploghnds } (Fuewe BnToy

s @PFRC LY@ o - sermantonn
UNITED S5TATES GOVEENMENT

Reference & Rozvovog pr
e W ST Branah
Memorandum
e1le | DATE: Novether 23, 1955
Drigina! wigec. (Revised December 1%, 1963)
¥ B . Mcteal

W. B. MeCool, Secretary

POSSIBLE EFFECT OF CONTRACT FROVISIONS ON PROPOSED DESICH
CRITERTA FOB NUCLEAR REACTORS

BECY: CF

l. At Ragulatory Meating 223 on Hovamber 10, 1985, the
Comnivsion notad staff would wndartake a review of the sffect rtha
design criteris as propomed 1in AEC-R 2/49 would have on existing
eontract provisions regarding reactor safety,

2. We understand that the Divieions of Reactor Developmant
& Technology and Contracta are taking therequirad action and that they
will insure coordination of xuch efforts as nacessary with the Director
of Regulation.

ect
Chaftruan Divector of Regulation

General Manager Daputy Director of Regulation
Deputy Ganeral Mansger Asat. Dir. of Reg. for Admin.
Asst., General Manager Asst. Diz, »f Reg. for Nuc. Safety

Exec., Asstb, to Gen, Mar.

Asst. Gen. Hgr. for Reactore
Asst. Gen. Mgr. for Operations
Qeneral Counsel

Director, RD&T

Pirector, Contracts

i n i
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Hon. Gienn T, Seazbozg, Chairman
U, 5. Atomic Energy Commission
Washingion, D. C. 20545

Dear ¥Mr. Chairman:

During the meetinz bstwsen the Commlssion and the Regulatory Review
Panel on July 1, 1955, the Goumlssion expressed its interest in the Fanel's
sugrastion that the latter might provide the Commission witk an informsl
listing of some of the problems which the Panel had oot reviewed i depth
and therefore did aot discuss in Lits repoert, but which might deserve study
in the fufuge,

After that meeting, the Panel did not have an opportuanity to discuss
this matter as a group. Accordingly, the brisf suggestions which follow
are the result of letters {rom individusl members of the panel, the sub-
stanca of which has Lfa tura been pagssed on to the other wembevs.

@perators’ Licenses

The Commigsion wmay find it useful fo review the present system of lice
ensing individuals as operators, including, among other things, such guese
tions as the need for issuing separate categories of licenses for operators
and senlor oparatorxsz; the uniformily and the proper scope of examinations;
and the relative importance of factual Kunowledge and other personzlity rraits.

In thiz connecticn, we understand that for some time the staff of the
Birector of Regulation has been conducting a4 study Iin ao ettempt to deas=
criba in some guantitative way the capabllities gnd aptitudes which are ra=
guired to qualify individuals as oparators, and whether the present system
of exaninationg (or indeed any system of written examinatfions which cam be-
deviged) is appropriate for the purposs,.

Review of the Safety of AEC-Ouned Rgactors

It may zlso be useful for the Commission to re-assess the relationships
between the operating divisions and fiald offices, on the one hand, and the
re~unlaiory staff, on the other hand, in safety enalysis reviews of AFRCw
ovmed reactors. The pregent system may invelve an unnecessary proliferas
tion of effort in an area where gkilled talent ir in short supply.

In addition, if tha Coommission sdopts the Panel's recopmandeticns cone
eerning the revised role of tha ACRS in reviewing the safety of licensed
raaetors, a gimilar echanga may be desirable in the role of the ACRS with
regard Co AEC-ownad rveactors.

Regpectfully y;urs, x

RS - dnlitadf
widedisae
{ Lo s Cheirman, Regulatory Beview Fenel-
/. :‘g’-’? . i ‘
#‘Ln :v{lﬂ‘.ﬂ i
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UNITED STATES / ?‘djﬂ ,-._,5;/.:«-.
ATOMIC ENERGY COMMISSION '
WASHINGTON, DS, 20340

Rovenmber 12, 1965

Advisory Committee on Reactor Safeguarda
United States Atomic Energy Commiagion
Washington, D.C. 20545

Attention: R. F, Fralay
Exacucive Sacratary

SUBJECT: REPORTING OF REACTOR INCIDENTS AND OPERATING
EXPERIENCES POR AEC-OWHED REACTORS

Gantlamen:

In gecordance with our letter te you of Auguer 10, 1964,
we atcach 18 informacion sopiea of cthe Pluconium Reeycle
Tost Beactor facident invelving fuel element rupture,
Tentatively, this expetience haa been ¢lagsified as a
Class A incident until final determination tan bé mads
on the total cost inmvolved,

Blacerely youra,

Lo

Gordon M, Dunning, Acting DY¥fector
Divieion of Operational Safety

Attachments: (18)
Ae stated above

( PLBrL- S0 Pl Gy e Ol
PLEYL - 9 -
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Fuel Element Rupture Test Facility Yocident
at the
PFlutonium Recycle Test Reactor {PRIR)

Clase &

At 05:;05 on September 29, 1965, an unplammed fuel faillure cccurred io the Fuel

Element Rupture Test Facility (FERTF), a light water lecp in the center of the

Plutoniun Recycle Test Reactor {PRTR). The contaioment system sealed automati-
cally at 05:11 apd the building was cleared of nonessential persompel by 05:20,
W (njuries oy overexposures occurred apd oo appreciable radicactivity wae re-

leaged to the enviromment. The contaimment ventilation wes returped to pormal

after sampling at 00:;34 on September 30. The reactor was operating at a power

of 65.3 Mw amd the locp at a power of 1765 kw st the time of the Iocident.

While the investigation ie not complete at the time of this writing, 1t appears
that:

1., A substantial enlargement of a deliberate defect (from 1/16" dimmeter
to 1/2" x 2") occurred in a fuel tube containing mixed oxide fuel (4%
Pu 0z, 96% W,)} in the test loop sectiom.

2, Preliminary estimates indicate that about 750 gm of fuel was discharged
from the eniarged defect,

3, When the enlarged defect formed in the fuel tube, it caused a puncture
of the proceps tube surrounding the fuel tube. Light water was thus
discharged by the loop intermal pressure into the heavy water moderator
in the calandria surrounding the fuel tubes.

Some of the fleeion product inventory from the failed ¢lement was releéased to the
contaimment buliding. The contaiment eystem functivnmed as plaonned. It appears
that the heavy water moderator wae degraded by light water to a peint where it
will probebly be considered a total loszs (about $385,0041).

The incident 1s under investigationm by a committee composed of persomnel from the
REichland Qperations Office and the contractor, Battelle Horthweet Laboratories.
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RESPCISE TO THNOUIRY 3 DAVID PESONEN
ARTICIE IN NATION MAGAZIHE

- [a—

Dovid Posoner bhes suggested in an article in The Natlon magazine that
the ANC has suppressed a report which deals with the theoretisal
consequences of a wajor accldent in a large zuslear power ?lant. 3
refers to his report sa aun updstlng of the 1957 Brodkhaven report.
Is this sof )

In comoection with.Consreﬁsional coneldsration of an exbensij;l n‘." the
frice-~Anderson indenmity low for an edditional 10 years to Auguet 1, 1977,
uenbers of the AEC gtaff and the staff of Brockhaven Naticnal Leborstory
reviewed tha 10T atudy on theoreitical conseguences of & major mecident

in 8 large nuclear power plent (known ez the Fxookheven repori).

¥hile this review was going on, no one knew what the results would Le or
the form they would %ake, bub the process wae commnly zefarred to am the
“updating of the Prockhsven report.” i
Na new report 1 in exlatence or contemplated. It wes the judghent of the
pergone frow Brookbaven end the ARD staff at the eopclusicon of thelr review
that no detalled refiguring of the 1957 report was needed to provide the
fConzreasionzl Jolnt Committee on Atomic Bnergy with the information it

needed to conslder extension of Price-Anderson indeunity.

-




-

Chalrman Begborg reparted the results of thiz review 4o the Joint
Conmittee by letter of June 18, 1565. This letter is a public
docunent and 12 reprinted on Pages 34T end U8 of the Joint Committee
Frint of testimony ﬂ.nd correspondence concerning public hearinga

held June 22-24; 1965. The review did disclose two areas in which

-

the bazic paraueters used in 1957 have become subetantially cutdated

Ty the development of new parameters and calculational methods. These
were of little dwport 1o the dasic conclusions of the overall review |
of the Irookhaven Report, but were Judged to be of signlflcance to the
nuclear comminidy. Accordingly, Brookheven National Laboratory technicsl
reports m-'heing prapered and shouwld be evadleble For public distribution
in 2 few months. ‘They will deal with (1) meteorologicel parameters
reiating to atwaspheric dispersion of radloective contamdinetion; and

{2} heslth physice esspects of metecrologically dispersed contedinante.




75 Ballridge Hoad

Glastonbury, Ce. oblout
Gototer N I04s

Senator Abraham Hibleoff
U.8, Sensate
Washington, D.C.

Dear 8snator Ribloolfl:

I hava followed your SBenate carear and noted the types

of lasuese in whlech you take particular interest--mattars

of osoncern to the ordinary person who must gops with the
complexitier of the moldern world--highway safety, recreation
area, air pollutlon, water pollutlo In reading the Ootober
18, 1965 issuo of the Hation, an a cle dlizogpsisng the
likely suppression of evidence on the dangers of huclear
poewar planta in or near metropolitan areas by the Atomio
Energy Commission digturbad me a great desl., {Mavid E.
Pesonen, “iAtomlie Insurances The Tieklish Statiatloa®,

pp. 24245} After giving some thought to what Benator ox
Congraasman night be lnterested lo purenlng this matter,

I realized that my own Ssnator from Gonnectiout was the

mest likely perscn.

If the Atemle Energy Copmlselon e In faot suppressing
conecaralepg the conssquenceg of a major accldent 1n a large
nuplear power plant, thise 1s certainly cause for publlie
concern. Moreover, esince privataly-ownad publlc utility
corporations are in effept guarantesd a reascnable profrit
by the mode ln whlch thalr rates are sst, why should they
be pressing for the development of a aource of power

h oarriesx with 14 the possibllity of dlsaster?

I hope that you will & abkle to glve thls matter zome atten-
tion, ak it is certainly s situatloen which nesds to be
investigated and exposed for publlc consideration.

Sincerely,

B
Patriclia Tayl

mf_ﬁ;i % S
ez,
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Washington, D. ., B, B 1965

Respectfully referred to

Congregsional Liaison
tomic Enexgy Commiszsion

Washington, D. C.

I would appreciate a fuill

report on the matter raised

in Miss Taylor's letter.

[J(;ii £ {:Egij; ﬁlif'{rfj,‘

P -

M. 3, PnrSENT e e 15~-45M-g
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.. . UNITED STATES ' o B.‘ MMI

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C, 20548

Ostober 8, 1965 ’

Dear Mr. Pesoneni

Your letter was awalting me upon my retwn the other
day from Japan. I had thought the Chalmrman's letter to
Congrassman Holifield on the Brookhaven study was salf
explanatory and responsive to your lnquiry, but perhaps
further clarification 1s needed.

There was & review of the 1957 study; the coneluelona
of that review were pet forth by the Chalrman in his letter,
But no new report 1s 1ln exlatence or contemplated.

At the time I gave my talk Iin San Prancisco, no one
Imew what the results of the review would be, or the form
1t would take, but the process was commonly referred to
as the updating of the Brookhaven report., JIt was, however,
the Judgment of Brookhaven and the atalf of the Commisalon
that no detailed refiguring of the entire report was needed
to provide the Joint Commlttee with the answer to lits basic
Ingquiry. That answer la set forth in tha letter from
Dr. Seaborg to Mr. Holifleld.

The review digd reveal the deslirabllity of updating a
few detalls of the earlier study. Accordingly, Brookhaven
National Laboratory technical reporta concerning (1) meteor=-
ologiecal parameters relating to atmospheric diapersaion of
radioactive contamination (by Irving Singer and others),
and (2) heslth physice aspecta of meteorologically dispersed
radioactive contaminants (by Fred Cowan and others), are
belng prepared, and should be avallable for public distri.
bution in a few monthe.

I hope this explains tha situation.

dincerely,
Joim G. Pal
Coxmissioner
Mr. David E. Pesonen
2323 Bowditeh
Berkeley, Celifornia 94704
ot
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UNITER STATES

ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20843

SEP 3 0 1068

MEMORANDUM FOR CHAIEMAN SEARORG

-
+

ECT

COMMISSIONEE PALFREY
COMMISSIONER RAMEY
COMMLISSIONER TAPE

Slgnedl Dwight 4. Ink

GEHERAL MANAGER

PUBLIC REACTIONS TO ATOMIC ENERGY

Attached, for your informatiom, is a copy of & letter gnd ques-
tionnaire fryom cthe Atomic Industrigl Forum directed to the 150

members

of thelr Public Understsoding Committee. It was malled

gbout mid-September and replles are anticipated dn sufficient
time that it can be dlecussed #t the October 17 wmeeiing with

the AILR,
Ernest B, Tremmel, Directox
Division of Industrial
Participation
Attachments

Letter and questioonaize from
Atomlc Industrial Forum

beec: QOa

car Smith, LABR

Duncen Clark, PI

Se

GM (2)
c:('etnriat {2) "“—'&%

General Counsel

N,
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MI ' INC.

82¢ THIRD AVENUE - NEW YORK 22, M. Y. « PLAZA 4-1075

Septenber 3, 1965

To individuals interested in public
atritudes toward atomic energy:

The Atomic Energy Compnission is considering a country-wide
sampling of public attitudes toward atomic power plants. The
Comnnission has approached the Atomic Industrial Forum and asked
whether the Forum would be willing to join the Commission in
approaching a third disinterested party to conduct such a sur=
vay, with the third party's own fumis,:

Az Chairman of a task force of the Public Understanding
Committee to assess the desirability of Forum cooperation with
such a project, I have prepared the attached questionnmaire, Our
purpose is to determine not only your Teeling about the desira«
bility of Forum cooperation in the project but also to seek guids
ance concerning the subjects such a survey should cover. Will
you take a minute to check off your preferences and return the
questionnaire to Chuck ¥Yulish at the Forum,

One of the purposes of the questionnaire is to determine
whether there are differances of attitude in areas that now have
atomic power plants and communhities which do not have thea or
copmunities in which such power plants are presently being con-
tenplated. For this reason it iz particularly iaportant for us
to know whether your company would want to have such a survey
conducted in its service territory, We should alse like to know
whether you helieve the resultz of the entire survey should be
made public or should be used for the gunidance of the Commission

-

and Forum members, .
I will appreciate hearing from you by Septenber 28,
Singerely,

LA >

Charles B. Hoppi
Chairman, Task Force




GCuidelines foxr a Poll of Public Attitudes
" Toward Atomic Energy

The Tollowing are some areas of informaticn which the poll could conceivably
develop, Please indicate how you would rate the importance of each,

1. Does atonic power today have greater public acceptance in areas where util-
ities operate atomic power plants than in the country at large?

Very important . Important Not so :i.npnrta.n-f L:elast important

2. What iz the public image of atomic power in terms of the positive and nega-
tive concepts that people have about it? [In other words, what good and
bad impressions first flash across the public mind today when atomic power
is menticned, These should be identified and arrayed. For maximum value,
the results should permit meaningful comparisons between areas that do and
do not have utility-operated atomic power plants in the vicinity and, with-
in each of these universes, by age group, sex and level of education.}

Very important Important Not so important Least important

3, What is the current state of public comprehensicn of atomic power in texms
of whether or not its salient features are grasped? (By "salient features"
is meant Both [a) basic principles, such as the nature of the fuel, the
fact that the planis are designed to contain the consequences of accidents,
etc,, and (b) basic facts about its use, such as the role of utilities, the
rele of ABC, the incentives for atomic power development, etc, Again, the
results should permit meaningful compariscns as under (2) above.)

Very important Important Not so important Least important

4, What are the public attitudes about atomic power in ong or more areas
’ where there have recently heen highly vocal resistance to a project =-
2.9.3 the San Francisco area? ([The objective here would be to asasure the

true extent of the opposition and identify the factors contributing to it.}

Very important Important «Not so impertant Least impoxrtant

n

5. What is the media through which the public currently recegives information
about or impressions of atomic power?

Very important Inportant Not so imporiant Least important
6. What are the current comparative attitudes toward atcmic power and power
from fossil fuel?

Very imporiant Important Not so impertant Least important




Te

9.

10.

1l,

12,

13.

o SR

What are the current attitudes toward electricity generation and supply in
geleral?

Very important Imporiant Not s0 important Least important

As an extensien of {3) above, a testing of whether or not the respondents!
attitudes change on exposure to Factual information about atomic power and,
ir so, which facts have the greatest impact, good ox bad? (This presumably
could be done either by interviewing respondents before and after glving
them a primer to read or by dividing respondents into two groups and giving
Group B a primer to read before interviewing them.)

Very important Important Nat so important Léagt important

What and how much do the respondents know about other areas of atomic en=-
ergy? Can they, without prompting, identify specific areas; and, from a
list of atomic activities, relate progress they have heard of in these
areas? What image do the respondents have of govermnment, industry, univer=
sity work, etc.T .

Very important Important Not so important Least important

L

Can you suggest additional information that should he sought? Please iden=
tif}? . 1

Which of the above would you consider most important? Which additicnal
questions would you consider essential in order to Justify the poll?

Can you suggest how the” power pn;tinn of the poll should be comducted, 8.9.,
in a broad glectric power context ? in a specific atomic power con-
text ? in another way ¥ {(Please list your suggestions and elab-
orate on them.)

Would wvon he willing unwilling t0o see the results of the poll
made generally awvailable regardless of the findings?




=t

@ -3 - @

14, To utility representativess Would you be willing unwilling to
have polling conducted ia your service area?

15. Do you consider it essential for the Forum and/or the AEC to review the
proposed guestionnaire, interview form, or other peolling material for techw
nical accuracy and adequacy oOf content thereof before they are utilized by
the polling organization?

1. Commentsi

Name

Title

Organization

Address
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JAN 2 7 1966

MEVORANIRN FOR CHATRMAN SEABORG
COIRIISSICNER PAIFREY
COCIISSTORER RAMEY
COLDLISSTCGHER TAPTR

TRROUGH GENERAL MANWAGER  Howard C. Erovn, dr.30C FEB 1 i3
SUBJECT: REACTOR SAFATY STORY PLANNED BY FRANK CAREY

Frark Cavtey of the Asszoclated Freeg has calied ito let us kKnow
that he has been assigned to write a story on redctor safety.
tir. Carey reportod that the Initial etimulus for tha story
resilted from David Pesonen's article in The Bation in whieh
r. Pesonen suggoeted thazt the AWC ha= supprecssed an apdated
Erookhaven Report. We have given Mr, Carey the approved
Tesponze to his inguiry abhowt the "ppdated khaven Report.”
This response wes gent to you on Oetober 26,71965, and is, in
eggence, that no new report is 1n eristencs or contemplated
apnd thut it vas the conclusion of the perescns who made the
revicy thet no detailed refiguring of the 1957 report uas
necessary to provide the JOAE wiih the information it needed.

iz, Carey bss Informed uws thut Be vants to do o 2tory on the
"gtatus of reuector sufety” in conpection with the plsats now
being built and planned. Ye have aont hin ecnsidersble peneral
mitoerial on Tecetor paloly sod have arrenged for him to talk
with Dr. CLifford Beck, Deputy Director of Regulation., We

alzo wil] sugmesi 4that he tall with Ir. Joseph Lieherman of
IRFT concerning the reactor salety Tesearch progran.

I3

) {aigned) Philippe G. Jasques

allime G. Jeeques
Jvkdnay Direotor
' 0 Miwnislon of Publie Information

w

ce: K. L. Price, Pirectcs o S-gmlation
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Dacember 28, 19€5

ABC 943/27
COPY NO.

ATOMIC BENBRAY COMMISSION

IN-PIANT ENGINEERING TEST FROGRAM

Note by the Secretary

The General Menager has requeataed that the attached

memovandum of Decembaer 23, 1965 from the Director, Division of
Reactor Development and Technology, with attachment, be cilreulated
for the informztion of the Commission.

DISTRIBUTION

Seeretary
Commlagioners
Genaral Manager
Deputy Gan, Mgr,
Asat, Gen, Mzr.

Dir. of Regulation
Deputy Dir, of Regulation
Bxee., ABat., toc GM
Aggt, GM for Reactors
(Qenepral Counael
Controller

Reactor Dev, & Tach,
Reactor Idcensing

W. B, Melool

Sacratary

COPY NO,

1,22-27
E""ﬁj 23'31
T-8
9
! 10 1

1 -

14
151- 16
b
19
20
21
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UNITED STATES /S%‘MJ‘ fﬂ
ATOMIC ENERGY COMMISSION

WARHINGTOMN, D.C. 20545
2
&

March 9, 1966 7

Dear Mr. Pesonen:

The status of the two technical studies emerging rrom Brooke
heven National Iaboratory'a recent reexamination of the 1557
Brookhaven Report {WASH-T40), about which you inquired, 1is

as follows:
The meteorologlcal adudy, entitled, "An Improved e
Method of Estimabting Concentrations and Ralated
Phenomena from a Point Source Emlaslon," by May- 0

nard E. Smith and Irving A. Slnger, has. recently
hean ocompleted and aubmittsd by the authora as a
paper to tha Journal of ﬁggliud Mateorology, bub
no publication e 8 ye an set. r your
convenlence, we are snclosing a copy of the paper,
although &3 a courtesy to the Journal we request
that you not publiszh it before they do. You may
check directly with them, at the American Meteoro-
logical Soclety, 45 Bmacon Street, Boaton, Maaze-
chusetts, 02108, to determine when that will ba,

I uieratand that the other study, concerning
health physics aapsota of meteorologloally dia-
persed radioactive contaminants, 1a still uwnder
preparation at the laboratory. I have asked Mr. -
Harold L. Price, the Director of Regulation, to
let you kmow when this paper is avallsable.

&:I.marely. ﬂa'{__l

ghn G. Felfrey
Commlssioner

EncIosura

Mr. David E. Peponen
Executive Secretary
Nopthern California Assoclatlion
to Preserve Bodege Head md Hnrhor
2323 Bowditah

Berkeley, Califormia 9WTON

29-4 ~&
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MEMORARDUM FOR CHATRMAN SEARORG
COIMISSIONER PALFREY
COMIISSIONER RAMEY
COIMMISSIONER TAPE

SUBJECT: . MASSACRUSEYITS PROPCSAL 10 REGILATE NUCLEAR
FAGILITIES

Tho Public Eealth Comaittees of i Misgachuasetts House has
scheduled hoarings In Bostom ent “ar3day, Mawveh 1, 1966, on
a bill vhich would prohibit th cuastruction or cperation
by any Ypoxrson, city, toum, or pol.tical subdivision” of

a reactor or nuclear fusl fabric.tion or reprocassing plant,
unless thoe “plang” for such faciiiiy "hdve been subnitted
to apd such poxtioms thoereof ac iy affect the envircoment
or the public health, ccafert, 4nd conveniones hove beon
aspprovad by” the Kassachusetts Lonarstment of Public Healeh,

We bave been informed by Mr. Chiirles Keenan, Vice President
of Yankeo Atomic Elcctric Compony, that Yaniies and thoe Boston
Edison Compuny plan to offer tealircony to the affect that the
proposed leglslaticn is unnecssdary since the types of faci-
lities Involved ave alresdy raegulated by ALC,

Ho roqueat has been received for AFC's views on the biil,
aor dc we plan to be repressnted st the hearing,

ﬂllltﬁif-"ﬂr. C i n:qJ‘

M Harold L.ﬂ!érié
' Plractor Fegulation
BRI S B¢ 9a
CC: Geueral Mauager
SN gecratary (2)
General Counsel (2)

FTCTIARD
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D&, 10848

pee &3 55

Dear Chet:

The purpose of this letber iz to keep the Comwities informed
regarding the engineering test program for reactor safety.

The continuing expension and development of the nuclsar power
Indnetry end the ineressing motivation o loeate power reactora
cloper to metropoiitan iond centers demand careful attention
to the safety factors related to degign, congtruction snd,
operation of reactore which potentiglly affect the health and
gafety of the public.

It iz our Intent to examine the costs and banefits related to
in-plani tests at various reactors o validate the operability
and rellability of various gafety or safety-rolated syatems.

The Zlk River and BONUS reactors are initially being considered
for implementing this test program. Accordingly, the manage-
ment of tihese reactors have been reqguested to develop the
gecope, cost and achaduls for an in-plant test prﬂgracm which
would include guch items as:

1) Containment leakage tests - determine fotal leakage under
eonditions which can be reedily extrapoilated to the .
muximn eredible aceident (MOA) leakape; determine degrada-
tion of leakage as a result of building aging, settling,
post-congtruction changes and normal maintenance or
oparaticn.

2) Air cloaning systems - lesksge and efficiency tests %o

' damonstrats probable performance under intended oparating
conditions; davelopment of teats to pericdically indicate
any in-plare degradation of component performance in the
normal plent operating environment.

?WMwE-S Res Zéjwfgf“»&mm
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Bonorable Chet Holifield -2 -

3) Foigon injection system test = to demomstrate cperability
of pumps, valves, ctorege cystens and agtucting systenn)
to measursa reactivity worth with highly dilute polescn
injection,

4} Ensrgeney power systens = pwitohover, starting of intermal
coglugtion sngines, pieckup of actusl comested load.

3} Primery safety systems «~ Botbods for checking Tespouse of
various sciom olrcults with realistico input signals,
control rod ibsertion tims mespurements, physical or
viaual ingpeotian of componenta.

¥a will keep you informed as to the progress of our dlscussicns
with Rupal Cooperative Pover Aasoclation and Fuerto Rlco Waler
Resourced Axthority.

Wa will also svaluate say possible offecto of & nuclenx
progran on the operatlon of the Elk Rivaor Haactor under AR 'S
sacparative arrangament; if significant changss in the gooper-
ative arrshgssaat would ba entalled, a reviscd program Justi-
fication dsts shest would he prosented for the Combdttes Lafore
such changes vara 7lfaatuatuﬂm

! Gordlally,
o ,@ﬂng;muﬂt

Fpahil

Cralirman

Honorable Chet Holifleld
Chalrmon, Jeint Comittee on Atcualc Boergy
Gangress of the United States
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UMNITED STATES
ATOMIC ENERGY COMMISSION

WASHIMGTON, D.C. 20545

FEB 7 Bbo

MEMORANDUM FOR CHATRMAN SEABORG
COMMISSIONER PALFREY
COMMISSIONER RAMEY

cpnedy ot v. TENASSIQUER TAPE

THROUGH GENERAL MANAGER
SUBJECT: SURVEY OF PUBLIC REACTIONS TO NUCLEAR POWER

By memorandum dzted December 30, 1965, the report of the Atomic
Industrial Forum's Committes on Public Understanding regarding 2
survey of public reactions to nuclear power was forwarded to the
Commission, The report recommended that no formal survey be
injtiated by the Forum at this time, They intend to consider

the matter agair after the results of the survey being conducted
ky the Coordinator for Atomic Energy Development for the State of
California 2re available later this spiring.

Attached for your information is a reprint of an article from the
January 24, 1966 issue of Electrical World, This article presented
the findings of a study made by MarstelTer Research, New York, for
the Babcock & Wilcox Company. The survey covered three areas:
Buchanan, New York; Philadelphia, Pennsylvaniaj and Atlanta, Georgia.

The residents of Buchanan reported 60.5% in favor of the use of
nuclear enargy as a means of producing electricity for the home.
Only 3% of the responses were unfavorable.

In Philadelphia, the response was 60% favorable and 4.5% unfavor-
able.

In Atlanta, where there was no known public education regarding
nuclear plants, the respense was 45.3% faverable and 7.7%
unfavorable,

Ceev (.«

g9-L-T




Commissioners w7 -

In all cases, the remainder of those responding were either neutral
or had no comment.

We intend to maintain close contact with the Forum and the
California group and report the results of the California survey
to the Commission as scon as thay are available.

Ernest B, Tremmel, Director
Diviston of Industrial
Participation

Attachment:
feprint from
Electrical World

¢c: R. E, Hollingswerth, GM(2)
Howard €. Brown, Jr., AGMA
Philippe G. Jacques, PI
Willis Hay, LABR
E. E. Fowler, IO
E, J. Brunenkant, TI
WM. B. HcCool, SECY (2)
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MANAGEMENT NEWSLETTER

Are Nuciear Plants Winning Acceptance?

Atourde power baz had & masty lmage problenn, what with lis first publicized ose
being that of blowing up a healthy chunk of Japan. As government sud mdustty
dteamed wp “peacefu]” uscs for this awesome coergy source, the associations of
bolocaust, ruin, asd rubble were difficult to dispel from the public’s mind,

This wetw ssmrce of power had anolher Imope-domaping feature, as harmfol an
halitosis to 2 salesman—radioactivity, Not understanding the nature of it, or the
means by which it could be controlled to provide “safe” power, the public threw
up its arms at the mere mention of atomic energy.

Yet educadon and “safe” operation of uuclear power plamls have had their effects
on public opinion. This acwsletter will present fhe findings of a stody made by
Marsteller Research, N.Y., for the Baboock & Wikcox Co. The survey was desigoed
i compare the diffcrences in public attitndes toward nuclear power plants in
thres differcot ascas—where an atomic plant bas beett i operntion {Buchauan,
New York); where thers has been some public sducation to the idea of atomic-
¢lectric power (Philadelphia); and where oo known public education program on
nuclzar plants is keowm to bave taken place (Atlanta). Let's ook at a sommary
of the findings.

In general, Buchanan resldents like the Mex of a naclear plant, and the majority
of thoss persppally interviewed (101 reaidents wers surveyed in all} are aware of
specific contributions the plast has made to the community’s economic welfare,
‘reports the study (see chagt, p 116),
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QVER-ALL IMPRESSIONS
" +s.@boutuse of atam rEf us & manny
.' of producing @ s hama
All Reapon dents !
Bipthaiin Philadsiphia Atlonta
{Respandents= 100%} . 101} {X0q) (203)
Pﬂm' lel-u.“...h-“ LTI IR ILL] ms* W—m 4‘5.“
Lot BOEE e 1 yarmmrnnns e e rrraani a8 13.0 7.2
Sﬂfﬂ, dnunlli‘li‘lllll IF4REEELE [ARRRIRL LY L slﬂ *5 l-lu
“Papcaful U™ iciriiirpiriarae s . b ﬁ
Efﬁl.‘:iﬂﬂ'l ------------------------- LEEEET L a0 3.0 10
mr "“niallllliql-lll-llil}l-lllti-ltltt Elu ﬁ'u 1lu
T“ I'I»CIP-n-nn (LR LARER L L LR IRELELEL L] a'u A+ EE AR
LT T T RN 39.6 20.0 36.1
“'“trdtllllll-l--lllqllllilllllilfl!lﬂltl-tttlll- gl’ nl'n !-"
MNegative, Unfavorabbi. .o iaannriiaes - 3.0 4.5 7.7
Raha:mt,lxpnmm"..... caraetETER 20 N 4.3
Hazartous, dANSSIOUE, . c.vvnirm et reras 2.0 thans
L L (- 10 2.0 3.4
Mo Conument. sy crrrasiisrnassssrsraansss 266 EFR 8.0
Source: Marsteller Raseerch Marketing Counsal, “A Public Spinlon Study on Atomis-
Electric Power."

FPhilndelphin residents are s Tibile more cool to the idea of & nuclear plant than
those gqueried in Buchagnan, And In Atsnts, whers there was no kpown public
education regarding nuclear plaots, the atmm pot jte poorest reception.

Fear of stomic power still limgers, but not in Bochanst. No one in that clity
exprexsed any concern over worker safety in am atomtic plont, whetear a smad
but discernible number of people expressed such & concern in Philadelphia and
Atlinta,

Commpunliy eafety foo, was of wiore concern fo Ailanty and Philadelphln residents
than to the people in Buchanan—as far ag aa atomic plant is concecned.

Women i fhe muevey proved to be more bostile o nuclear planis, as a rule, than
men. Younger people warm up to the idea more than their elders, and colleps
trained individuals are more favorable to it than the kess educated (See box, p 118),
How do the respondents view a nuclear plant’s effect on electrie bills?

" Buchanan residents have seen mo woliceable cffect in fheir clectric bills, In hath
Philadelphin and Atlanta, however, prople expect smaller bills when atomic
plants are built in their areas. Now let’s book at the specific reactions of the
people surveyed, and the questions whick were asked of them,

About 609 of the over-all impressions abowt woclear plants expressed in Bochanan
and Phifadelphia were Iavorable, In Atlanta, only 45% of the respandents played
back favorable reactlons, In all, only 3% of Buchansap regidents reacted negatively,
¢ompared to 4.5% in Philadslphia and 7.7% in Atlants, who take a dim view
of the whale copcept.

Sex, age, and edvcation proved to be significant among respondents, 23 regarded
their over-all imprassions of atomic energy, In Buchaman, 84% of the men
polled were specifically favorable and positive in their reactions, compared with
38% of the women interviewed. And of Buchanan residents more men were

Jopuary 24, 1946 = ELECTRICAL WORLD
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* in their responses (029%5) them {35%). In both Atlanta mnd
#! hia, the same general patiern held in stady mesuits—women were
favorable and less committal.

Feople undex 45 jo ofl aress polled were move favorshle fo aiomic plants than
those mlder. And persons with college training showed a more favorable reaction
than those with less formal education.

Many respondents had no answer £0 the questiom of kow “cleow™ atomic planis are.
WNearly 40% in Buchapan, 48% in Philadelphia and 50% in Atlanta offered no
opinions, Some 7% of the respondents in Buchanan have reservations about cleag~
Huoesn of sicmic plant operations, but only 1.5% in both Philadelphia and Atlaats
fes] that an atomie plant wifl not be clean,

On the queston of “cleanliness,” there were no significant differences hetween
men and women, or between those on npposite sides of 45. However, collegs
trained persons in the Buchanan area were at once more negative to plant cloan-
Imess and favorable to it—indicating they were more likely, and able, to articulate
their opinions,

Asked ubout worker safety, o ome in Buchanaw showed worry, althouph neacly
half (47%) didn't venturz an opinion. In Fhiladelphia nearly 2096 of tha rtspon.
dents do not feaxl an atomic plant in a safe place to work in, and in Atlanta this
figuce climbs to> 13%.

Aikmia women sre the niost conctrued of sy growp about worker safety. And the
less edncated in each area are moderately more antious about this question than
the ¢ollepe traiped,

Community Safety: Ladies Are More Fearful

Only 3 handfal {3%) of Buchansm respomdenir think fheir community’s sfety
is impaired by the pregsence of an atomic plant, Yet in Philadelphia and Atlanta
where no plant? ate in opetation, one in seven {15%) of the secpondents ars
concerned about combmonity safety, Women appear more congcerned than men,
and older persons show moderately more anxisty than younger people. Degies
of sducation geems to have no distinguishable effsct on attitudes regarding a
noclear plant's “threat” to community safety.

Penple were asked what effect a noclear plaut has am efeciric Bills, The majority

(65%) of Buchanan respondents feel that there has been no chapge in their

electric bills, In bath Aflapta and Philadelphis, however, approximately 40% of

the respoudents fael their electric bills will shrink with atomic-produced plectricity

. and, in both areas, only 7% fesl there will be no change, A noticesble minozity

+ {13%) of the Puchanen people indicated that they feel their electric bills are
bigher.

Men, more than women in Philndelpbia, and women, more then men in Aflants,
feel their bills will be smaller. Age had no effect, However, college trained peopls,
more often, expect smaller elactric bills,

' Asked their choire of an atomie or 8 eonventional power plaunt, Buchanan residents
sounded a resounding “yea™ for nuclear, Owvar 75% of the heads of houscholda
prefer their stomic plant to 8 conventional plant. Seventeen percent were non-
committal, and ooly 625 would prefer a conventinnal power plant, Young men are
mogt strongly in favor of the atomic plant. Eduveation, again, seems importaot
to winping the public’s acceptance of atomic plantd.
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overwhelnloz mefority 87.1%) of Bu people eited specific communily
.ﬂﬂtﬂmulﬁnglmmth:nmlearplm. r, ome o every 11 or 12 is not
aware of any community benefits,

Afomic planty are expectod in Philadelphia snd Aflanta. About 55% in Phila-
delphia and 49% in Atlanta eaid they anticipated it, whils 20% in Philadelphiz
and 33% in Atlanta indicated they do not expect nnclear plants to supply their
electrizity,

The reason most ofien clied by peophe who expect am ntomie plant was that
“progress in atomic energy” wili bring eafe and economic power to them. These
who do not cnvision ouclear plant to supply their clectricity most often cited
thess reasons: *The wtility cant afford to change it™; “Atomic power i for
ressarch, not for the production of electricity.”

persenak yesctions favor am atomic plnt. In Philadelphia, 53% are
{favorable, 15% neutral, 8% pegative, and 20% noucommittal. In Atlanta, 67%
are fayorable, 13% neutral, 10% pegative, and 10% noncommistal, In both arsas,
men are much more favorable to the dea then women.

Wien cam & puclear plant be expecied? About 30% of the respondents have no
idea. Eleven percent expect an atomic plant in Iess than 5 years o Philadelphia;
% that soon in Atlants. Forty-four percsnt of the Philadelphin people expect
a plant in from 5 to 15 years; 48% of the Atlanta people agree with them. Four-
tcen percent in both markets think it will take over 20 years, -

Long Island Residents Like Nuclear Plants, Teo

According to the Marsteller publie opinion study, the typical “fan™ who
roots for nuclear plants is ander 45, male, and collepe educated. Opinioa
Regearch Corp recently undertock a murvey of customers of Long Island
Lighting Co, geared to measure the sttitudes of LILCO's custoraers to the
utility, Ope of the questions asked of LILOO's customers was, “Some electric
powst companies uss miclear energy to geperats slectricity. Do you think
this is a good #fez or a bad ideal”

Bome 63% of the 1,035 Long Islanders socveyed angwersd that it was a
*sood idea,” while only 3% thought it was & “bad iden” Men were mor:
solidly in favor of the idea than woren, as was found in the Marsteller survey.
Seventy-five percent of the Long Ieland men supported the idea of a puclear
plant, and another 23% offered no opition. Ouly & shade over balf {51%)
of the women polled thovght muclear power wonld be beneficial, while 46%
offered no opicion,

Age and educalion were proven to be significant of LILOCO customers, as
wag indiceted in the survey of Philadelphia, Atlanta and Buchanan residents.
Some 54% of those 50-years old and over thought eiectricity produced by
nuclear energy was a good iea. But those younger showed higher percentages
(under 30, 60%; 30-39, 69%; 4049, 67%),

Almost three oot of four (749%) of coliegs trained LILCO costomers
favored the idea of auclear plants, Among high schocl grads, the figure was
lower {62%), while Jess than half {49%) of those who didn't complete high
school theught atomic plants a gond idea,

It should be potad, however, that compared to natlonal averages, LILCD
enstomss are beiter educated and therefore are more mformed about
muclear energy, It was found thet betier then thuee fourths of Nassan-
Suffollc residents are high school graduates, compared with the nation’s
average of abomt 50%, A total of 35% of LILOO’s customers hos at-
teaded colleps, almost twice the national percentaps of 19%.
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' NMorshiern &Iﬁnrni& Association . /"—‘?g& W
To Preserve Bodega Head and Harkor

DAVID E. PELC M "ot
' 2323 BOWDITCH
BERKELEY, GALIE., 34704

Jarmpary 30, 1956

Mr. John G. Palfroy, Commlsalcner
U.S. Atomic Energy Commisazicn
wﬂ.ﬂhingtoﬂp D-C-’ 2051}5

Dear Commissioner Pelirvey:

After an ingquiry €rom me, your reply last Oetober - r
8t concerning the compission's up-dating of tha

1957 Breckhaveo Repord (WASH-T4H0) noted that

certain ENL technical reports on selacted arean

of the original report would be avallsble later

for public release. T

Specifically, thess were meteorological parametera

relating o atmoshpheric dlaspersion of redicactive

eontemipation (by Irving Singer mnd others), and

health physice aspectes of meteorglogically diz-

peraa&jraﬁimctive contaminants {by Fred Cowan and -
othesra).

I hova seen oo mentlon of these reports in the -
trads journzles epd wonder if you could advise

if they hove beecn complieied, snl 1f so whera

they may be obiained.

e ——— e
Azot -~ B Sincerely,
Fan T el -2 g
UIG:ID. — . _ B (_,f/f.rrf'__g_‘___ - 5‘/ C:"J'ﬂ.‘fﬂ L —
Astaa. o -, ~ David E. Pesonen
- Executive Secretary
1%2 ra -
i - » n
-
Be oo /1-—- - berra 1

Pyrpots: To wirk for pressrvotion of tha scere and Ristede headiandt of Boduga Bay and fa Indute the
scokoghcal Integrity of the wumounding mannes anvionment,

A Celifornia Non-profii Corporztion

QPLL —/




- UNITED STATES
ATOMIC ENERGY COMMI|SSION

WASHIMGTOM, BL. 20848 T

MAR 3 1 1968 al

SUBJECT: SURTRER CORTACT WITH NOPMAN COUSINS ON NEW ¥OBK €ITY '

After wnmuccassful ettsmpts to discover from other sourcas
tha stetus of NYC*s atwuspharic pollution study vmder the
chairsanship of My. Sormen Counins, I cslled him directly to
axtend oux discussion of Msrch X2, at the ANS meeting.

A mmibey of Intarseting items weve discussed, am swmarized

on tha actachmmit Bavato. The Committos will recomsend that
wuctlaar resctors for tha presant he lucated cukaide the city,
hat intinds to do this in weys a8 harsleas to the future of

vuclear resctors as porsible,

1 s stil}) consevomd that trtublascoe itess may he included
through insdwactence or misonderatending. I triad o clear
1w one or tws such iceme as thay srose in Che comversation.
Howewary, Lo my tion that ARG tepresentatives wniid be
pleased to meet with him and his commitiee on sy uattels
that might be of help, Mr. Cousine tespondad that clas vas
pressing “"at this lsta date.” 1t would be agpropriste, I
think, and might possibly gain sove advantags for
Commisnion, nmmw’wmmmm
diracily to expreas Commicaion's interest in bis aseigmmant,
mutmmmqudhm,m
wxplore ay Lax an poss shat the coondttes sight bave in

g

mind re matters of Comsission interuat,

]
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The Commitiea L5 In the "hoas stvosch,™ with its Tepert
dum in Lo waaks,

Ny, Conaing leans to the pesition that the Comsittae
"probebly wwild mat baoafit” at this late stuge fvem o
sesting with *AZCY capevis.”

Thexa in one spatilic » hotmver, ou shich Cousies
would sppreciste vhat e oan spply him: Ne
his a Yapart prepared by ¥. K. Dublic Raeith ervios
{tha snly idwmtificacion I soeld alicit) comtaiaing
*a tabls on page 13.Y This table shows the radioactive
concaninacion in the Rudsas River from (o) Fallemt frem

that the contasinetion from weapons fallouk grestly
anceeds the “fallout Trom CAFL amd Comsolideced Edisew.™

This 1a Liss wow, Cowsins sald; hut his prebles: Vhat
will happen to the cantendaation picture en the Nudaon
and svar the country “whes thers to fy)iout fros mamy
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April 20, 1966 AEC 9l3/29
® core wo. 7% _

ATCMEC ENERGY COMMESSION

REPORT OF MEETING ON LOCATING NUCLEAR POWER PLANTS

Note by the Actlng Seeretary

The Generzl Manager hea requested that the attached
memorandum of April 14, 1966 from the Director, Division of
Reactor Bevelopment and Technology, with attachment, be eireulated
for the information of the Commission,

¥. T. Hobks
Actling Secretary

DISTRIBUTICN COPY NC. DISTRIBUTION COPY HNO,
Seerotary 1’?1-780 Operational Safety 36 - 37
Commigsioners - &, Public Information 29
General Maneger T -8 Raactor Dev. & Tech,
Deputy Gen. Mgr, g Resotor Licensing - 50
IDir, of Regulation i0 - 12 Safety Standerds 51 - 52
Deputy Dir. of Regulation State & Lic, Relations 53 - 5
Exsc, Asst, to GM Brookhaven Offlce b 3
Asst. GM for Operations 12 Chicago Operations 56 - 57
Apst, Gl for Resctors Idaho Operations 58 - 59
Asst, OM for RED Hew York Cperations &0
General Counssl 13 = 23 Oak Ridge Cperations 61 - 63
Bilology & Medielnae ol Pltteburgh Office 64 - 65
Compilance 25 - 30 Richland Operations 66
Congr. Pelations 3 San Pranciscc Oprne, 67
Ind, Partisipation 32 Savanmah River Oprmns. 68 - 69
Inspaction 33 Schenectady Off'ice ri*)
. Naval Reactoprs 3 - 35
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SURJECT:

! R. E, Hollingsworth, General Fta.n?ir DATE!

OFTIOHAL FORW B & =T

UNITED S5TATES GOVERNMENT

Memorandum

APR 1 4 1385
THRU: G, M. Kavanagh,

: Hilton Shaw, Directory

Division of Reactor Development & Technology
REPORT OF MEETIEG ON LOCATING HUCLEAR POWER FPLANTS 1N CITIES

RDT: H&

Attached for your information 1s a copy of a trip report describing
the activities at & recent meeting of the Hew ¥York Sectiomn of the
American Nuclear Soclety on reactor siting In cities. Stanley Al
Bzawlewlce of RDT participaced as & panelist at the evening sessicon
on the "Safety Aspects of Urban Siting". Other paneliscts of thie
session were Oliver Townsend, Chairman cof the Hew York State Atomic
and Space Development Anibority, Dr, Clifford Beck, Deputy IMractor
of Regulation, Norman Couains, Chairman of Mayor Lindaay¥s Task Force
on Alr Follution, W. Donham Crawford, Vice Fresident of Consolidated
Edison Company, and Joseph Rengel, General Mansger, Atomic FPower
Mvision, Westinghouse Electric Corporationm,

Attachment:
Trip Report w/o attachments

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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SUBJECT;

ronm 0. B F LT
WAY W2 EDETHOM
A SDe. REE. M

UNITED STATES COVERNMENT

Memorandum

Joseph A. Lisberman, Assistank Dirvector DATE! APR 1 1986
for Nuclear Safety, EIT é'L_
. - &y
Stanley A. Szawlewicz, Chief .
Research & Development Branch, RDT

BROT:NS

Purpose: To perticipate as a panel menber on the discugsion of the safety
aspects of urban reactor siting at & regional meating of the
Américan Woelear Society, co-aponspored by the NHaw Tork Statwe
Atomic and Space Development Autboriiy.

Sunmary of Events:

The neeiing was organized to review the dilemma currently existing on the
subiect of air pollution - as influenced by coal fired powar plants = and
thae potentjial for rediomctive releases, from reactor plante 1f they are
gubstituted for the former.

Hew York City is rapidly approaching 5G4 levels, during Iinversion periods,
that could become catastrophic, 1f the inversion periods,were protzacted
over long time periods, as in the case of Donora or the Londen incidents.

The advocates for nuclear plants in cities wera strongly rapresented by
the utilities and reactor vendors, including ¥W. Donham Grawford, Vice
Prasident of the Consolidsted Edison Gompany. .
Those that were opposed were aptly represented by rhe coal lobby and by
Homman Cousing, Chairnan of the Mayorte Task Force om Air Pollucion,
editor of the Saturday Review, suthor of a number of booke chanpioning
tie cause of man in the atomic aga, and dilettante at large,

The afternoon sessions treated the specifie problems of New York Gity and
what shouid be done to slleviate the air pollutien problem, With present
enphasis on pollution control, it appearsthat any large' sized coal firved
plant would be just as difficult o gsite in New York City as & nucleaw
reactor, FEresentatione on giting experience related to Indian Point #1 °
and #2, Qyster Crack, and Nime Mile Point etressad tha prograsaive
incregeed attention that ie being given to engineared safeguards designs,
The implication in the presentations seemed to be - "{f such reactors are
deemed to be safe for present locations, where population levels ave not
insignificaent, why should they not be judged safe for in-city aitea?! In

-3
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particular, it appears that the location of tha reactsr planis themselves
"will play a strong role in afding the growth of neighboring communicies.
This aeems to bs tha projsction for the Oyster Creek and Cswego Areas,

Tha kay discussions wers hald in the evening session when Mr, Cousibns mada

hia appearanca., After some introductory statements in which he defined his
role as tha Mayor's advisor on alr pellution and in-zity reaccor eiting, ba
presantad gix key questions which he felt the other paneliete should answar,

Tha quastionsware:

L. What {g tha range {(limits} on the accidants that can oceur in a mucleax
powaT plant?

2. Are the consequencas of reastor aceidents tha same in a city or outside?

3. RHas there baen a steady improvemsnt {n the sperating and safﬁty rescrds
of redotors (to justify in-city siting at this time)?

4, VWhat do we mean by parmiagibla lavals of safaty in the routine ralease
of radioastivity?

a} Can an absolute datermination be made betwean radicactivity levels
and their effect upon humana?

b) What are the synergistic effacts of ralessed raﬂiaactivity upon
other contaminants already in the afmoephare?

3« Doss private operation of nuciear plants regquire greater government con-
tral than preseatly exiet (in ovder to make them safex)?

&, 1In eplts of our high confidence in the adequacy of dasign and the low
probablility of accldent occurrence, can we prove that after everything
humanly pessible has been done, that a serlows reactor accident will
nok happen?

Anpwere¢ to the questions ware reserved until after Dr, G, Beck, 5. Szawlewicz,
W. D. Crawford and J. C. Rengal, the other panelista, expressed their views
on reactor safety and siting problems,

Dre Beck sssentially stressed the need for more time to a) gain information
o experience on the safe aperation of exiating reactor plante, b) study
carafully each new reactor application with particular emphasis on the
differences in safety that may exist by v{rtue of increased reactor sizes,
‘larger fuel lifetiwmes, and evolving deaign concepts, and c) obtein safecy
data on tha integrity of primary vessel and piping structures, the contxol
¢f {ission product releases, the trua nature of metal-water reactions, and
proof on the efficacy of engilneered safeguards,
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¥. D. Crawford of Con, Ed. reviewed the history of the Ravenswood program
with emphasis on the design of safaty features (including the design of the
double barrier, popcorn concrete contaloment system). He stated that the
prospect of cheaper power from Canada plus public opinfion against Ravenawood
caysad them to drop Ravenswood., He gave mo indication of reactor plane
bayond Indian Point #2,

Szawlewlicz mentioned {Bee attached copy) AEC, ACRS snnouncemenis On preggure
vessel fallure ms a oriterion for safecy rezegrch and siting judgments;
dascribed tha role of the Steering Committee in reviewing safety research
programs i stressed the empheais that will be placed on upgrading Comuis=-

slon raeactore through sound znginsering principles; summarized the objectivas
of the research program and status of major facilitles associated with
angineered safeguards testing; listaed The topics that will be studied,
evaluated and described in variocus stats-of-the-art sunmary reports] and
announced the assfgnment of Phillips Petroleum Company &0 & major role in
agslsting RDT in water reactor safety program planning.

Mr. J. C. Rengel, General Manager of the Atomic Power Division, Wesiinghouze
emphasized tha attention thsat is given in nuclear design as the firet requizite
for safety assurance. He folt that hypothetical accidents were receiving too
mch attention compared to the review of the adaguacy of the design itself,
which vsually is warranted over a forty year lifetime,

Before reverting to the questions raised by Norman Cousines, Oliver Townsend,
panel chairman directed the following question to mae: 'In view of the con-
fidence that atilities end reactor vendors have in the s afety of present
dasigne, what ie the purpose of perpetuating and expandiog eafety vesearch
and tast programs, what do we hope to achieve which isnt already knowai"

My answer was somewhat along the following lines: "The status of ocur
knowledge in safety is such that we can fairly accurately predict the
affectsofa complex reactor accident glven a set of inttial assuimptions
that defines the start of the accident, However, differences in the
selection of initial assumptions can affect the results by ordere of
magnitude, For example, fission product deposition rates onto surfaces
can vary significantly depending upon values selected for stesm con~
densation ratea, surface absorptivity, and the influence of reducing
versug oxidizing environments., Metal-water reaction analyscs show
xresults that differ by factors of ten depending upon the steam aupply
rates that are used in the calculations,

Such differences can only be resolved by more detailed safety suslyses of
-specific reactor designs and by undertaking larger scale engineering tests
to more nearly model reactor accidents related to given designs so that we
nay determine the real degree of pessimism in our analytical predictions
and the reasonability in the selection of fnitial assumptions. Ooly in
this way can we obtain credit not ooly for the affectiveness of engineered
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safegusrds in controliing accident levels, but also in the inherent or
passive mechanisms that are kmown to reduce the levels of airborme activity
that may be released to tha outer environment,

Regarding the guestions raised by Norman Cousins, fio one volunteered o
sngwer queations L, 2, and 6, Beck responded to 3 and & by stating that
there has been an exceedingly good record of experience im che safe oper-
ation of reactor power plants, although thexe have been some incidents,
which if not caught in time, might have led Lo seriocus conseguences,

br. Beck also mentioned that he saw no problem in the ability of reacter
piants to control routine releseses of reldloactiviiy {below tolerance levels),
but that he and other regulatory personnel were mainly concerned with largs
releasez associated with serious accidents.

Mr. Grawford of Con. Ed. repiied to mumber five regarding the need for
sdditional controls over the nuclear industry with an emphatic "Neo", He
then asked Dr. Merrill Eisenbud, former manager of the ARG Hew York Oper-
ations Office, to respond to question nmumber four regarding the level of
radfoactive exposure which {8 tolarable by man without short or long range
physical consequencas.

Pr. Elsenbud stated that routine releases of radfoactivity were always
preseribed and Limited to levels which are below or of the order of backe
ground activity already in the atmosphere, He mentionad that in certain
cases of coal fired plant operation, the release of radium species as
impurities in coal were not indigndficant and ilnvariably are not
monitored ags are the releases Erom nuclear plants.

Regarding "synargistic sffecte" of releasad activity upon contaminants
already in the atmosphare, since routine relesses are the same aes back-
ground, whatevar symargiatic effects would be created are probably pro-
duced on a continuing basis by the already existing radiation (including
fallout).

Mr. Frank Bavilacquas of Combustion Engineering asked the question of
Dr. Back as follows:, "Since you mentioned the need for more infor-
mation on the gafe operating experienca of reactors and more data from
the research and tast programs - such as LOFT - as a criterion for
giting judgments, muss one wait uvntil 1570 until the LOFT experiment
iz complated before in-eity siting decisions can ba made?"

Dr, Beck repliad that the connotation of a one to one ratio between siting
decigions and the rasearch and teat programe wera Mr. Bevilacqua¥s and net
‘his, What he did say was that each reactor cese had to be treated
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UNITED STATES :
ATOMIC ENERGY COMMISSION
WASHINGTON, DG, 20545

QAR 2 ¢ 1960

MEHORANDITM FOR CHATRMAN SEABORG
COMMISSIONER PALFREY
COMMISSIONER RAMEY
COMMISSIONER TAPE

SUBJECT: A SYMPOSIUM - “LOCATING NUCLEAR POWER PLANTS IN CITIES",
TUESDAY, MARCH 22, 1966, NEW YORK CIXY

{m Tuesday, March 21, I perticipated.as & spesker in a program
gponsored by the Metropoliten Sectiom of tha American Nuclear Soclety
on the subject "Loceting Fuclear Power Plants in Gitles". The
meating had been planned as a cooperative venturg betwaen New York
City officials concerned with the general problem of atmospheric
poilution and the posture the new city administratiom should cake
toward nuclsar resctors in Few York, and the officers of ANS whe

are genarally interested in seeing reactors “progress”.

An attendance of 75 or 80 had begn anticipated. Actuszlly I sstimata
about 30 were present, including a ounber of important people in
the city sdministration and in the oucleayr imdustry.

In the course of the meeting it became immediately apparent that
there was more sigrificance to the discussion than usually attaches
te a Hoclear Society meeting, In ess¢nce, various officials in the
city aduinistration have been assigned the reaponsibility of
recompending to Mayor Lindsay in the very near future an official
position vhich the city should adopt with respect to nuclesr resctors
in New York. 7This meeting became & discussion forum im vhich thess
pfficials exposed their preconcelved ideas and inclinations, aod
membere of the nuclear community, both speakers and members of the
audimmce, wmdertook to present concurxing or dJiffering viewpoints.

With tespect to the city officials, I had two distinct ikpressicus;
{1} They were (the ones present) of extremely high calibre, able,

thoroughly knowledgeabls about the pollution problem and shout ways in
which reactora would be of benefit, These invcluded;




Mzr. Norman Cousing, Chalrman {as the principal spokesman)
Mayor's Task Force om Air Pollution

Mr. Robert Wilson, Director
Division of Basic Studies
City Plamning Coomission

Alfred Piaracti, Awst. Director of Engineering
Dept. of Alr Pollution Control, City of W.X.

Mr. 0'Kelly
Oparations Division, €ity of W.T.

{2) On & pumber of importamnt points these officials seem to be
inadequately and in some cases erromeously infoxmed, There appeazed
to be a pradilection against nucleer powar plants,on seme points
For reasons which were etrronsovus or were based on wisvoderstanding,
I obtained the impressica that Mr. Conway amd Captain Bauser from
the JCAR Scaff {(who attended from having senmsed the fmpoxtance of
this maationg) shared thess same opinioms from their participatiom
in some impromptu diacusajions aftexr the meebing.

{3) It was my furthar impression thet thess officials asre likely
to recommend against nuclear power plants in the ¢ity. The way in
which this might be done could be highly detrimental to the xeactor
program everywhera, though this would be by inadvertence. Thess
peopla are thoroughly impressed by the (future) potential benefitas
of nuclear plants in e¢ilties and would in mo way want to harm thair
davelopment.

It occarred to me therefore that the Commission might went o volunteer
to discuss with these W.Y. City officiale some of the bavic probleme
invelved before they have completed thelr recomiendaticous to the city
adoinietration, which I pathered would be within the next few weeks.
Thie would ensure that vhatever rscommendations are eventually made
would at leagt be baged on a correct underatanding of the problems.

I balieve the city officials would be very grataful for sn offer of
this asgiscance From the Commission.

Incidentally, the ARS program iticluded by far the beat amd meat aocher
diacussions of reactors in urban Aveas that have been held thus far.
Particularly good papers, containing both ¢andid appraissls snd broad
perapectives, wera given by:

Mr. Wilson, R.¥.City on Planning

Mr. Pleratti, N.Y. City on Air Pollution

Mr. W. Donhom Crawford, Con Ed., on his company's position

Mr. J. C, Rengel, G.M., APD, Westingheuse, on his company's plans
to meet thisz problem.




My own papar, being asparataly circulatad €o the Commission for
information,was surprisingly well receivad and got considerabla
discussion. '

:Hllwnﬁ.ﬂ-m_

Clifford K. Back
Deputy Dirsctor of Eagulation
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CURRENT TRENDS AND PERSPECTIVES IN REACTOR
LOCATION AND SAFETY REQUIREMENTS

Clifford K. Beck
Deputy Director of Regulatlon
U.3. Atomic Energy Commlezalon

Waehington, L.G.

(Presented at the Metrepclitan Sectlon of ANS, March 22, 1966)

e are living In an age when a great many technoioglcal
endeavora preacnt threats of potentilial danger not only to the
partleipants in these actlvitlies hut to large acsctors of the
general public ag well, Polasonous gases, lnsecticldes,
explosiye chemleals, ukllizaetion of electricity, airplanes and
envlronnent polluting machinery of many lkiinds all present the
pofasibllity of hazards of different kinds and in various degrees,
W& have learnced to llve with thepe potential sources of hazerds by
developing systems of profectlon which avert the setual
reglization of all but a emall fraction of the latent threate
of danger inherent In the endesvora,

In the application of atomle energy to electrlclty
generating plants this same old problem 1a encountered in atill
another form, Inherent with thils endeavor 1s a potentlal danger
of large magnitude that must be controlled, Thiz can he tolerabed
wltihin our soclety ocnly if there are adequate pystems of
protectlon to insure that the Inherent threat does not become
&8 reallzed damage., In thls pariicular inatance, however, one
new agpect of public protection has been added., For atoulo

energy, the dimensions of potentlal danger were sc cleasrly




realized from the outset that a full-blown system of protection
wag develeped even without héaving ihe experience of accldents
to epur the inttlation of appropriate counber-measures, auch as
hesg been the norumal palttern in most other technologles,

The detalled record of aafety la nuclesr reactor operation
has been extensively desorlbed elsewhere., Ifa general status
oan be sumnarized in two brlef atatements:

(1} In the operstion of almost 300 reactors of all btypes
in this country over the 23 & years since the first reactor wase
built, not a single accident has interfered with activities of
people in publilc areas.*

(2) In sentral station nvclear power planta, no resctor
socelident has caused iajury or death of employees, or has
interfered in any way wilth publlic setlvitles in surrounding
arcas,*¥

Aotuelly, the operatlon of nuclear power reactors poses
vwhat at firet appears to be two different types of potential
threata to public safeby. As Lt turns out, the first of theas
hazsrds, that arieing frow release of roublne effluenta Inle
the enviromment from normal operations,; are contreollable to

whatever extent lm dealrable, and hence la wore of an economlc

T ¥Cnly 3 workers have Deen WLL16G LY Teactor aGClOents, aril 1
ome accldent in a small ezperdlmental reactor ab HETS.

**L workers have besn killed in inadvertent nuclear reactilona in
manipulation and chemical procesging of nuclear fuelpg and in
sccidents 1n critleality experimenig, and a few others have
received radlation infurisa 1o these lncoidents. Buft no such
accldenta have oqcurred In large nuclear power statlcons,
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then a safety problem, There 18 left the one real potvential
hazard of great magnitude; namely, the posalbllity, a very
unlikely one, that an aoccldent might occur whieh weuld releanse
8 slgnificant fraction of the flemlon product inventory
acounulated within tha roactor fuel from within the faglility
into the emvironment,

I have aupggested above, but want to malte 1t gqulte expliclt,
that there la a vast difference between the exlatence of
potential hazards to health and safety and &he actual occurrence
of damage to healih and gafeby, We live calmly and sesurely in
the wildat of poltientlal hazards of many kinds. We have ¢come to
recsopnize that dependence on proteatlve ayatems of safepuards 1ls
a part of our way of 1ife, But At 1s neceseary that those safe-
guards be there and that they be adequate and relisble In
pericrnence of necessary protective functlons.

Such a syatem of safeguarda hag been developed for protection
of health and safety againat the potential hazards of nuclear
povier planta, It ia worth whlle identifying and bdpriefly
deserlbing the aix basic elements In this system:

Y. The overall deulpn, construction snd operatlon of abtemle
pover planta must be carrled out in sccord with high levels of
engineerlng and quality standards, In many areas of vital
importance to aafety, the regulrementa of eXeellence surpass
what 1B requlred in eatabplished codes and in upual engineering
practlces, There 1z a constant effort to Ilrmsure that the necessary
Bhandards are in fact mehlieved in sll the vital parts of the

facllity.
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2. A comprechensive gystem of safeguarda -- called sceldent-
prevention gafeguards -- 18 provided to prevent fsilures, mlshaps,
malfunctliona and other inadvertont perturbationa fiom escalating
into major accldents. Redundancy 1ln controls, emergency power
from independent gyetems ln duplicabe or triplisate, amultiple
pyptens of back-up and emergency ccoling, and other such systems
are added ontc and baokup the baslc relisbility of systema
deslgned in the first place to unusually high standards.

3. The third lavel of defense conalsts of extenslve
safeguards - called consequence~limiting safeguards -- dedigned
to contalin and limii the eacepe of fission preducts te the
environment in the unlikely case a major accldent should canee
their Inltial release within the facllity. E.G., one key part
of this aystenm is the external conbtalmment bullding encloslng
the entlre reactor facllity. The conbalnment bhullding 1s
dealgned with sufficient atrength to withetand the effects of a
wide range of condltions that concelvably might be experlenced,
with negligible leakage of radioactivity to the envirooment.

4, Bystematlc snalysis is made of the completed reactor
deslgn with respect to the zeceldents that mlght oceur through
varloua comblinatlona of clrcumstances, and the consequences of
these accldents are evaluated. This sceldent snalysis is
extended o Bliuatlona conaldered to define the extremes wlth
which the facillty muat be deaigned to withatand in the context
of providing “resacnable assurance’ of no unduas riak to the
health and safety of the publlic.
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The accident sliuatlon peoatulated in establishing such
1imite has besn commonly referred to as the "Maximum Credible
feeident". More accuratsly, it mlght be characterized as the
"Maximum Design Accident'. The Maxlmum Credible Accldent, on one
haend, defines requirements and specificaticns for various ssfe-
guards systems (e.g., th: strength and leakage of the contalnment
vesasl)., On the other hand, analysia of the congequences of
theae accidents serves to tent the adeguacy of overall protective
aysteme, Thesge safeounards must be Zound feo afford suffliclent
protection agalngt even the maximum credible zeclident that
radlztlon exposure of people in adlacent areas would be within
the low radlatlon limita specifiled in the slfe selectleon guldes,

5. For power reactors thues far awthoriced, the reactor ia
8o lecated that surrcunding exclusion and low populabion zones
are protected hy dleperslve affects of extenaive atmospheric
distancea between the faciliby and populated areas. Under moat
atmospherle oonditlons, a gqulbe large factor of safety resulis
frowm dilutlon and diffusion of contaminants ag they spread
throwgh the atmeosphers.

Our 2lting rules do provide that where englneering safeguards
of sufflelent capahillty and adequacy sre provided, Lhere wmay be
gone reducktlon 1ln the distances that otherwlse would be required.
Thie leads to the poasilbility of resctor sitea nsar to or within
populatlon centers, on which I will comment further below.

6. The final element, and one of the most important in the
gystem of mafeguards, consglsatz of the extensive sequence of

independent technlcal reviews of all aapects of the rezetor
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faellity by qualified experts. After the reactor owners, hls
designer, hilz vendor snd hig conguitants have dizcharged Tthelr
owin salety responsibilities in design and safety protectlon and
are satigfied that both the publlie zand thelr ocwn interests will

be proteetod, there are guccesslve and Independent safety reviews
of the enbtlre facllity hy the Regulatory Staff of the AEC and by
the statutory Advisory Commlttee on Reactor Safeguarda, Finally,
there ia another revlew in a public hearing hefore & 3 nember
Safety snd Idcensing Board, with an opportunlty 2or appeal %o the
5 member Atomic Energy Commlssion. There Ls further, a continuing
safeby surveillance by the AEC reguiatory staff and the compliance
Insvectors,

Detalls of the several baslc elements of this overall system
of safepgrards are extensively described elsewhere in the nuclear
Mterature. It 1lg not Ilmmodest or unfair, I think, to Bugegest
that the extracrdlnary record of safety 1ln nuclear reactor
operatlon in thla country can in part be attributed fo this
gyaetem., I{ must be admitted lmmediately, however, that g major
part of the credlt for this record should e giveri o the high
priorlGy and expert attenvlon te eafety in da2gigh and operatlon
of reactors by the deglgners and manufacturers of these facilities.
From the outset, ouf of the sober reslization of the naturs snd
maghitude of potentlal bazards involved, any disacreements on
this point smong 511 fthe pecple inmvolved have net been on the
necessliy for adequate protection, but only on means of achieving
1%,

-6 -




faclliity by gualified experts. After the resctor owners, hla
designer, his vender and hils consultanfts have dlachanged thelir
own safety responsibllitiesn in design and safety proteetion and
are astisfied that both the publlic and their own interests willl
be protectad, there are successive and independent safety reviews
of the entire facility by the Regulabory Staff of the AEC and by
the ptatutory Advisory Commlttee on Reactor Safeguards. Finally,
there le ancofher review in a public hearing before s 3 menber
Safety and Llicensing Board, with an opportunity Zor appeal to the
5 membar Atomic Energy Commission, There ls furfher, a confinuing
safety survelllance by the AEC regulatory staff and the compllance
inevectors,

Detalls of the several basilc elements of thla overall system
ol safeguards are extenslively described elsewhere in the nuclear
literature. I is not immedest or unfair, I think, to suggest
that the extracrdinary record of aafety lan nuclear reactor
operation In thla country can in part be attributed to this
aystem, It must be admlited lmmedlately, however, that a najor
part of the oredlt for this record should ba glven fto the high
priority and expert attention to safety 1n design and cperatlion
of reactors by the designers and manufacturers of these facilities.
From the outset, cvi of the sober realizatlon of the nature and
magnitude of potentlal hazards involved, any dleparresmenta on
this poln% among all the people lowolved have not been on the
naceaslty for adequate protectlon, but only on means of achlieving
ig.
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Thiz brings ua to a consideration of the asltusflon as 1t
btanda today; sone trends are dlscemsble and some conslderations
to be faced Iln the ngar future can be ldantified,

A of now three dlatinet trends in reactor technology are ln
evidense whilch have significant relevance to matters under
eaenslideration in this sympoatiunm.

{1} Reactors are becomlng larger, and their fuel cycles
longer, The economlce of operaflon are favored by this trend.
Many utilities sre of such size that majJor lncrements of power
from laprger plant cammct only be accommodated but are desirable,

Both the larger plant and the lengthening fuel cycles,
however, lead to increasea 1n the potentlal hagard of puch plants
through the directly lncreased lnventory of fipsion producte in
the reactor.

{2) There 1s rapild progreas toward standardization for Tthe
watﬂr_type resctors. For the firat {ime, there are appearing
repatitlve facllitles of egsentinliy simllar design in BWRs and
FWRs, Even ln ceser where cerbailn features are modifled, wmost
of the components and systems remaln the same, There Llg strong
indicatlion that this trend will continue.

Thia trend 1s already leading to pogsibilitles of standardi
zatlion which were not feaslble 28 long ag rapld avolution of
technology wasa stl1ll 1n pregrese., Our general reactor design
erlterlia recently published for asomment, snd the auppleamentary
eriterls for water type reactors now 1n development, are eXamples
of what undoubtedly will be extended naturally intc standards and

codes as common practices become firmly established,
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It should be borne in wind, however, that thls trend
toward standardization 18 a paper (rend only, for reactors
vileh have been approved or are under consideratlon, HNet cne
of the large, lateat design, "standardized” prototypes have
yet Deen built and put into cperation. This lsek of actual
operatlng exparlence constitutes one of the particular and
epeeclfic dAiffioculties in cupr pregent projecticna Info the
fature, a5 I will discuse further below,

(3) Strong incentives are emerging for locebing reactors
eloper to metropelitan load centers., The eccnomies and other
factore hehind this frend have been smply discussed elgewhere,

The effect of such a move, however, could be to add =
dlaproportionately large incremse 1n the potentlal hazard to
peopla,

The concentration of an atmospheric conbtamlnant, esuch ag
radlcactivity, varles in rough spproximation inversely 1n
propertion to the square of the distance traversed. That 1m,
for a confamlnant belng dlagpersed in the atmosphere, the
concentration at & glven dlstance would be on the order of four
times a8 great at half the distance, sixteen tlmeas as egreat at
one fourth the dlstance, ete. Thus, any radioactive materials
that mlght be aceldentally released at a metropolltan plte
where tha protectlon of separatlon dlstance would be ahsent,
would be disparsed vewry Little hefore reaching inhablited areasn;

and the number of pecple would he very large.
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Thud, the rellance that would have te De placed on design
reliability and on perfornanee of englineerding safeguards would
requlre an exceedingly hilzh lsvel of conifidence in thelr
effectiveneas,

The 1mplicatlone of these three trends have been under
conglderation by the Commlaelon for seme fime, In June of lamt
gummer a btebtement by the AEC was made ¢ The JCAE wlith respect
ta some of the problems Inwvolved and what would be done in
response to these probiems, After summarlzing sowe of the
factors I have noted above, the Commisslonla statement cenbtlinued:

" ve ConBeguently, further Inpertant advances¥* 1n reactior plant

design, In the czpablllty of safebly systems and engineered
safeguards, 1n adopting critlical compornents and syatems, mush
evolve* to kesp pace,.." The Commission further indlocated that
"augmented efforts and redirected emphasis" within the AECTs
oWn: research and development progrem and in collaboration with
industry would be addressed to solution of the problem.

Sinece that time concentrated gttentlon within the AECTs
Steering Committee for Rescior Safety Research and some contacts
wlch Industry leading towzrd its irnwolvement in defining the
gpzcifle problems and defining programs for their golufion, have
been carried out,

It is not difficult to deseribe the general dimensione
of what l1s required, If reactors are to he bulilt which
inherently possess greatly lncreaged potentials for hazard, at

locatlons where the exbensive protecilive characteriatics of

¥nderiined Ior enphasia,
1-9*




atmospheric dispersion and dllution are miasing, and where
dependence for safety must be placed on adequacy of deslgn
and performance of safeguards, the general character of the
prerequlslities should be cbvious, They are Indicated &8
items {1) - (4) below.

Note, however, that a suggestlon that aafety lmprovements
in reactbor facilities muat be accompllshed before reactors ars
woved nearer to populablon centers, does pot lmply that present
reactors, in thelr present locatlona are not adequately safe,
If & glven reactor, presently operstlng, shonld be moved closer
to people than it now 1s, and clozer to a population center,
with all other factors remaining unchanged, there would be an
incresse, first, in the riak per individuzl because each one 1a
cloger to & source of radlation and, second, in the risk to the
populatlon as a whole because wany more people come wilthin
range of posglble iarga exposures, If the reactor should dbe
increased 1n slze at the same time, the increment of risk would
ba still larger, Thus, just to meintain the level of risk to
individuals and to the population where 1t now Lz, a movement
of reactore cloger fo population centers would require ieprove-
ments in the safety status of the faellity.

Such lmprovements would lnclude the followlng:

{1) Remctor design, construection and operafion standards
ifor power reactors should be fully established at the high
guallty level reqgulred. For many systems and compenents the
quallty atandards are better defined and are more clearly
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aabtigfactory than in othera, This whole matter Is under
eyatematic considerztion,

{2) Any reaidual technlcal areas of uncertainty should be
olearly resaclved, Two guch Technlezl itema come to nind as
eXsmpleg:

8. The practical agpects and likelihoods of water-metal
reactlona during the transient condiftione aceompanying reactor
acelidente need further elarification, Mueh of the basie
gclentific data on this hee been establlshed, hut certain
aspects of the practical engineering sspects of thease potentlal
reactlone, thelr impllcations in plant deslgn and the surety
of preventlve safeguards sre not clearly established.

b. Certaln problems have been ldentified relafing to
desaign, codes, constructlon practlcea and teating of ateel
rrepeure vessels, The reslticnshlp befween technology
avallable and actual practice in construction of vessels, the
factora affecting rate of defect growth in thick walled vessela,
and feasible methods for perlodic inspection or otherwlse
verlfying contlnued acceptablllity of the vesael are among the
problens requlring further clarification.

(3) The adequacy c¢f safeguard syatems, both those on which
dependence ia placed for prevention of accldents and those for
limiting the consequences of zsccldents, should be firmiy
establisghed, Three eriterla have been suggested for these
pystems, &8 principles whlch should be satlsfled:
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a, That ezach aystem be capable of performing 1ts
preacribed protectlve funcilone, at any time and under all the
conditions that mlight acctupany poseible accldenta.

b. That for each ayatem a high degree of dependabllity
and rellabllliy be satabliahed,

¢. That means he devizsed for adequately testing the
functicnable readinesa# of the aystenk over the presumably long
perlods when there is no demand for its upe.

For some of the systems, it wlll require imagipatlon and
clever design and engineéring $o sa2fisfy all three of these
criterla,

(#} Fanally, there should be sufficient experience with
larga power reactorg of the type and characteristica proposed
for loeations near populated areas to assure a high level of
confldence 1n thelr satsifactory performance.

It is impossible, of course, to define what "sufficlent
experience” might be, In part, relevant experience 13 galned
from operation of reactors of zll sorts, under many conditions,
and observing the categorieg of thingeg that might go wrong
with them, In part, however, relevant experience on the
gpeclflec type of reactors lnvolved ie also highly deglrzble,
but 1f such experience consists of steady, uneventful operation,
with no abnormality or malifunctions, as would be expected and
hoped for, this would have qulfe limited upefulness in indicating
the effectlvenega of protectlve aafeguard systems which had not
been called on for service,
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The effectlvensess of such sypbema ocan iIn part be establliahed
by ezperinmental teats in mockup eltuablons and extrapolatlion
of the regults to fthe antiolpated real-life clrcumatances.
Certainly 1t ls not feasible Ho conslder preclpliatlon of actusl
acoidents of maJor dimenslions -- the only ones of real conoern —-—
in full size, prototypes of hlgh powsr level, But, on the
other hand, laboratory testa and mockup experiments slone leave
some regldual elements of uncertainty. These, to some extent,
can be cffaet by observation and peplodlce Inesltu testing of
gafeguard aystems, to the extent that such teats can be deviged.
such a program, carriled cut over s perled of time con a full
size, full-=power prototype, wonld give valuable lndicatlions
of the rellabllity and readineas of such syetems to perform
thelr prescrlbed funetlions,

In the flnal snalysls, the adequacy of experience i1a a
matter of Judgment, which tales Into aceount overzll genersl
experience accumulated in addition te the specific direet and
Irdirect observaticnal data from englneering analyals, moclup
tests and experiments, and any in-gitu fests avallable, Up to
the present, and a8 of now, taking lnto account the status of
81l these matters, it appeare that "adequate experience” has
not ag yet been acoumulated,

in final summary of the sltuation, we bhelleve that reazctors
are pafe, that safeguard systema are fully adequate to prevent
the Inherent potentlal hazards from becoming real dangers, and
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that majJor aceldents that would result in publile hazard are

B0 unlikely as to be Ineredible., Nevertheless, hefore large
power reactors are moved Into areas where substantlal incresnes
in magnitude of potential hazard would repult, and ag a mesna
of aspuring that the present low levels of risks to individuals
and to the overall population at least do not Increase, these
matters must be esfabliished at the highest posclble level of
confidence,

The procedures f'or accompllshling these oblectlivea, for
identilfying thoae specifisc elementa which should be given added
efforts and deciding the direction the efforte should take, are
recelvling concentrated attentlon within the Commisslon's
Sbeering Committes for Safety Research, within the AEC astaff.
and by the Commlasloners themselves., The gcope and conbent of
the "augmented" safety research program are being worked out.
dome dlzcuaalons have already been held wlth representatlves
of industry and further meetinga are planned to explore thelr
participation. Put, 1n a larger sense, there reste on industry
& Beparate obligaficon to come to grips wilith this problem, to
exerclae Inltiative in definling the scope and emphagis in the
program required to rescolve the ipsnes and te Join in the
efforta o accomplish fhls., The nuclesr Ilnduatry has responded
fully to such chalienges in the paat and I am aure they will
in this case also,
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As to time schedulea, since the full poope of this
prograr has not yet been resolved and the dimenslonag of
efforte to accomplish the program have not been eptgblished, 1t
s obvicusly premature to attempt to predict the time schedules
vihlch may be required for completion of this work. That will
have to awalt the resulis of further study, and the oubcome
of discussions and of research and development programs which
may be undertaken by the nuclear lndustery generally and by

gapeclflc organlzatlon having direct Interests 1n these matters.
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

e o it } 1 .
No, H-165 5" FOR IMMEDIATE RELEASE
Tael. $73-3335 or (Wednesday, July 21, 1965}
973-3446

AEC RECEIVES REPORT FROM REGULATORY REVIEW PANEL

Chairman Glenn T. Seaborg of the Atomic Energy Commis-
gion announced today that the Commission has received the
report of a special seven-member panel of persons from out-
glde the Government whe were asked by the AEC to recommend
ways of streamlining its procedures for licensing nuclear

facilities.

The Panel's recommendations deal with two principel
areas - the over-all policies applied and being developed to
administer the Commissien's licensing program for nuclear
facilities, and the decision-making process in the AEC regu-

latory program.

In making the 74-page report public, Chairman Seaborg
said: "The report of the repgulatory panel reflects careful
thought =nd study by a distinguished group of persong with
iong experience and diverse backgrounds in the atomic¢ energy
field. The Commission iz impressed with the depth of under-
gtanding by the Panel of problems invelved in the ARG reactor
licensing pregram and the soundness of its recommendations
for future courses of action. The report could well consti-
tute a milestone In the continuing development of the pro-
gram, and should provide a firm foundation for ocur future
efforts to improve the regulatory process. We now are con-
gidering measures to implement the recommendations.™

The Commission has transmitted the report o tha Con-
greasional Joint Committee on Atomic Energy, to the Advisory
Committee on Reactor Safeguards, and to members of atomic
safety and llcensing boards,

Members of the review panel were Dr. Manson Benedict,
head of the Department of Nuclear Engineering at Massachusetts
Institute of Technology, Cambridge; Roger J. Coe, Vige Presi-
dent, Yankee Atomic Electric Company, Boston; Dr. Emerson
Jones, President, Technical Management, Inc., Lincoln,
Nebraska; Dr. C. Rogers McCullough, Senior Vice Preszident,
Nuclear Utility Services, Washington, D. C.; Jemes F, Young,
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VYice President-General Manager, Atomic Products Pivisien,
General Electric Company, San Jose, Califurnia; Dr. Walter H.
Zinn, Viee President, Combustion Engineering, Windsor,
Connecticut; and William Mitchell, Washington, D. €. attorney
aﬂdlfnrmer General Counsel of the AEC. Mr. Mitchell was
chairman.

In its recommendations, the panel said that "The find-
ings of the Regulatory Review Panel have to a remariable
degree borne out the foresight of the Joint Committee on
Atomic Energy expressed in 1962 at the time of the regulatory
amendments to the Atomic Energy Act., The panel believes that
the improvements suggested here are compatible with the
spirit of flexibility advocated by the Jolnt Committee, in
it= conception of the Atomic Safety and Licensing Board as an
expariment in new administrative law technigues, and in its
desire to permit the Advisory Committee on Reactor 3Safeguards
to glve il attention to safety problems of broad importance.

"While the recommendetions are presented separately, they
are closely relsted. As indicated in the conclusions, it is
the cumilative effect of the suggested changes which the Pansl
expects will result in substantizl improvements."

The recommendations of the panel are attached. Copies
of the full report are aveilable at the Commission's Public
Decument Room, 1717 H Street, N. W., Washington, D. GC., or
may be obtained by writing to the Secretary, U. 5. Atomic
Energy Commission, Washington, D. C. 20545.

#
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ATTACBMENT

RECOMMENDATIONS OF REGULATORY HREVIEW FANEL

In the discharge of the Commission's regulatory
responsibilities, the primary element in the safety
review of every reactor project should be the analysis
coenducted by the staff of the Director of Regulation.
This should continue o be the mest thorough and complete
analysis of safety conducted at any stage of the regula-
tory process and the only one required of every facllity,
The safety review staff of the Director of Regulatien
gshould continue to be made up of a sufficient number of
individuesls of sufficient maturity, experience, and
competence to de¢ this work expeditiocusly, thoroughly,
and competently. The Commission should emphasize that
this group is the public's primary protection in reactor
safety matters, that its review of the safety of & reac-
tor preoject is the most complete, thorough and objective
review conducted during the regulstory process, and that
its review 1s subject to the checks and balances provided
by the ACRS and the Atomic Safety and Licensing Boards as
described below.

A part-time, statutory, Advisory Committee on Reac-
tor Safeguards made up of exceptlonally well-qualified
men who collectively have competence in disciplines bhear-
ing on reactor safety should be a permanent element in
the AEC'Ts regulatory system. Az the regulatory workload
of the Commission increases and as the primary responsi-
bility for safeiy review is placed upon an increasingly
competent staff, more of this Committee's attention
ahould be directed to novel safety problems and new
types of reactors, with correspondingly less attention
given to routine safety review of more conventional types
of reactors. The ACRS should alsc devote more time than
it has In the past to developing criteria, standards and
general principles for safety review. The statutory
requiremsnt that the ACHRS review and report on all appli-
cations for a license under Sectiona 103 and 104 of the
Atomie Energy Act should be modified. The ACR3 should
be informed of each new license applicatlon, and should
he privileged to undertake a review on 1ts own initiative
if it feels this to be deésirable. The Director of Regu-
lation should be free Lo request the ACRY to review the

(more)




safety of any complete reactor project or any particular
aspect of a preject, but the ACRS should decide for
itself whether or not to review, and in the case of a
refusal of the Directoer of Regulation's regquest, should
provide & statement in explanation of 1ts action. The
ACRS should be permitted and encouraged t¢ decline to
review the safety of a reactor-site combination very
aimilar to ones already Jjudged to be safe and proved to
be so by operating experience. The talents and time of
this uniquely qualified group should be reserved for the
more difficult and novel reactor safety problems and not
dissipated in repeating the work of the regulatory staff
in routine review of the safety of conventionsl reactor
installations.

C. Every elfort should be made to continue the close
working relationship between the regulatory staff and
the ACRS which has exdisted in the past. TIf it appears
that the ACRS and the regulatory staff are likely to
reach different conclusions or make divergent recommen-
dations, the two groups should hold joint meetings end
make every effort to reconcile differences. Only after
it is clear to both partisess that agreement cannot be
reached should divergent reports be issued, simultane-
ougly, and the divergence in views identified.

D-1. The AEC should define more precisely and realis-
tically the scope of information to be supplied by the
applicant at the construction permit stage. It would be
dedirable alsoc for the AEC to establish a format for the
gpplication and Freliminary Hazards Summary Report to
facilitate use by the staff, the ACRS, and the Atomic
Safety and Licensing Boards.

D-2. The regulatory staff review zt the construetion
pernit stage should deal primarily with design features
and criteria that are directly relasted to the health and
gafety of the public. The report prepared by the regu-
latory staff, describing the results of its safety
review, should be organized in such a way as to facill-
tate demonstration at the subsequent hearing that a
thorough review has been made of all relevant safety
issues.

D=3, Upon completion of the regulatory staff review and
coordination with the ACRS as reguired, the Director of
Regulation should come to & conclusion whether or not a
construction permit should he issued. This conclusion

(more)
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should be announced in the Federal Register in the form
of an intention sither to issue or deny the requested

construction permit, =subliect Lo a showing of cause at a
publiec hearing why the announced intention should be set

aside.

Where practical, this zame notice should also be

uzed to anncunce the public hearing.

E-1. The function of the Atomie Safety and Licensing
Boards in facility licensing cases should he redefined
specifically to recopnize that a board cannot undertake,
de nove, an independent technical review of the safety
of & proposed facility., Rather, the function of the
Board should constitute the following:

{1}

(2)

{3}

(4)

Determination on the record whether or not a
proper application containing sufficient tech-
nical and other information has been filed by
the applicant;

Determination whether or not a review of the
applicatioen has been made by the regulatory
staff and, in some cases, the ACRS, which is
adsquate to support either the granting or

denying of a constructicon permit or license,

Provision of & formal public hearing oppor-
tunity for any affected person to show cause
why the construction permit or license should
or should not be issued in accordence with the
praviously anncunced intention of the Director
¢f Regulation; and

In contested cases, determination as to which
of the opposing arguments should prevail.

E-Z. The function of prehearing conferences in both
contested and uncontested cases should he expanded.
Such a conference should be held in every case to settle
matters of procedure and to attempt to define any sub-
stantive issues.

1) the exclusion or limita-

E-3. During the conduct of Fublic hearings greater sm-

phasis should be placed on
tion of extranecus and irrelevant issues over which the
Commission has no jurisdiction, {2) the preservation of

continuity of the hearing, and (3) the use of the hear-
ing as a legitimate instrument to enhance the public's
impression of the regulatory astaff's competence and
objectivity.

[more)
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The action of the board at the clese of a hearing
should be modified as follows:

(1) The initial deecision should consist either of
a determination that the Director of Regula-
tion's proposed action he set aside, with an
order to that effect, or a determination that
30 cause has been shown why this should be

one ;

{2 A time limit should be established for action
by the board;

(3) The present machinery for granting expedited
effectiveness should be modified; and

(L) The jurisdiction of any board should end when
the Commission action in issuing or denying
the construction permit becomes final.

The present practlice of including two technical
members on Atemic Safety and Licensing Boards in hoth
uncontested and contested cases should be continued. In
addition, consideration should be given to the appoint-
ment ¢f a third technical member as an alternate in
future cases.

Technical specifications should be limited to those
aspects of the reactor system which bear a direct rela-
tion to public safety, rather than a detailed description
of all components of the reactor such as is suggested in
Appendix A of Part 50 of the Commission regulations. The
Task Force on Technical Specifications, which has been
working on this approach, should be encouraged to com-
plete its work and issue a report. The regulatory staflf
should adopt the new approach as rapidly as possible and
especially on new reactors.

The present practice under which the Commission may
review. proceedings for issuance of reactor licenses on
its own motion should be continued. Where a party to a
proceeding seeks Commission review, the present cumber-
some procedure requiring preliminary petition for leave
to appeal should be eliminated and Commission review
should be permitted as of right. In review either on

{more)
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motion of the GCommission or on appeal by a party, the
function of the Solicitor's office should be limited to
advising the Commission on questions of a legal nature
and should not include substantive evaluations of the
technical aspects of safety questions.,

(=2, The AEC regulations concerning ex parte commnica-
tions (See. 2.780) should be medified so that, in uncon-
tested cases involving initial licensing, communication
would be permitted between Commissioners, members of
their immediate staffs, and AEC personnel whe advise thsa
Commisgion in the exercise of its quasi-judicial func-
tion, on the one hand, and members of the AEC organiza-
tion, including the Director of Regulation and members
of his staff, on the other hand. In contested cases
involving initial licensing, the Commissicn should be
free, in its discretion, to initiate such consultation.
In any case, if the Commiseion's decision rests on fact
or opinion, obteined in any such communication, which
doe= not appear in the evidence in the record, the sub-
stance of the communication should be made a matter of
public record in the proceeding with opportunity for
rebuttal.

H. The prirciple of Pert 115 of the AEC regulationms,
vhich requires that certaln reactors exempt from licens-
ing be given the sanie safety review as licensed reactors,
is desirable and should be retained with changes in
implementation to conform to the recommendastions made
elsewhere in thils report. The division of the Commission
with programmatic responsibility for a2 resctor of this
class should participate with the operating contractsr
in applying for a construction or operating authorization
rather than delegating all responsibility Ffor cbtaining
these authorizations to the contractor.

I. The #tomic Energy Commission should establish a
mechanism, which should include a Reactor Safety Research
Committee, to coordinate the Commission's program of
research on reactor safety, and to ensure that the needs
of the Director of Regulation for experimental informa-
tion t¢ be used in developing reactor safety criteria and
in evaluating the safety of reactor projects submittsd
for licensing will be met.

{more)




J The AEC =hould continue and intensify its efforts,
in ceooperation with industrial and preofessional groups,
to develop criteria, standards and codes for nuclear
reactors. In the case of c¢riteria, the AEC should
asgune primary respeonsibility, with the assistance of
industrial and professional groups. In the case of
standards, industry, working through professionzl groups
and with the assistance of the AEC, should assume pri-
mary respensibility. The AEC should also encourage and
assist industry to develop codes for nuclear reactors
g?l%gwing the same practices that have been used in other

ields.

K. The Commission's preparations to meet future require-
ments of the Compliance function should be coordinated
with the evolving practices of Reactor Licensing, and
should explere means for applicants and suppliers to
provide evidence of their own compliancs.




UNITED STATES GOVERNMENT

Memorandum

o File DATE: oy 15, 1965
OrReiew sizney
FROM W. B. McCool, Secretaty” Moo

SUBJRCT: REPORT TO THE ATOMIC EMERGY COMMISSION DY TEE REGULATORY
REVIEM PAREL

SECY: JCH

1. At Regulatory Information Meeting 150 on July 12, 1565,
in response to Commissioner Remey's gquery, Mr. Price said be would
propoge early staff review and recommendstions on the Porthceoming
Report to the Atcmic Epergy Commission by the Regulatory Review Panel.
Comieeicper Gampey sald it might be aprpropriate to develor & statement
regarding the organizational Isprovements with reapsct to reactor safety.

2. 1% 1s cur undersianding the Director of Regulation is
isking the reguired action.

3. Copies of the Report were circulated to the Commissioners
on July 1k, 1965.

ce:
Chairman

Contuf salcper Ramey

Director of Regnlation

Deputy Director of Regulation

fABgt. Dir. of Regulation

Asst. Dir. of Reg. for Admin.

Aggt. Dir. of Reg. for Nuclear Jafety
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GENERAL ADVISCORY COMMITTEE
O TEE

V.3, ATOMIC ENERGTY COW{MIES*G‘I :
P, Sa¥ Hesde ’
WASHISGTON, DL 20088 : "

JUL 301865

: The Horarcbla Glean 7. Seaborg
Chal rmes
Uniied States Atomie Energy Commission
 Washington, D. C,

Dear Glenn:

! om forwarding herawith five coples of @ raport, "Review of
Reccior Safsly Ressarch Program’, wihlch has been prepared by
sha Reactors Subcommiriee of the GAC, augmenied by Dr. Bugher,

- Br. Froman, Dr. Lawrcski, and Dr. Kouts. This report will be
considerad by the full GAC of its next meeting, on Nnv&mber
frst threugh thicd, In Washington, D, C.

This review was conducied I responss o your request o the GAC
cf 115 maeiing with the Commission on March 29,

If yuu wizh additional cogies of this rrapari' thay may be qbi‘m nad .
fram the GAC office.

Sincarely,

L. R. Hafstad

Chairman
Genarcl Advisory Committee |

Enel,

- J- G RC Casany . _ . '
G tn- F-CHE- pnT - : |
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By

Reactors Subcommittee, Generzl Advisory Committes
Manson Benedict, Chairman
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William Webster

Other Members of the General Advisory Committee, USAEC
J. C. Bugher
Darel Froman
Stephen Lawroski

Consuitant: H.J.C. Kouts
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REVIEW OF REACTOR SAFETY RESEARCH FROGRAM

I. Introducticm

At the Qﬁ't Meeting of the General Advisory Committee, on March 29-31,
1965, the Atomic Energy Cmmissi;:m requested the GAC to revisw the Compds-
sioa's program of research on reactor safety, with the objective of aswering
the following questions:

1) Will the program of research on reactor safety formlated by the

‘ Division of Reactor Development znd Technology provide the Director
of Regulation and his staff with the information on Teactor safety
they require for a zensible and definitive evaluation of the
safety of reactors submitted for licensing?

2) Will this program of research on reactor safety provids sufficier:t
information on the reliability and cost of engineered safeguards
for reactors to implement intelligent technical and economic
decisions regarding alternative designs and sites for proposed
reactors?

3) Should additional topics be added to-the AEC's program of reactor
safety research?

4} Should the relative emphasis on different phases of this program
be changed?

3) Are the variouws phases of the safety research program being con-
@cted effectively?

To be of maxdmm value, the AEC requested that the report on this review
be completed by August 1, 1865. - -
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This review has been indertaken by the Reactors Subcommittee of the
GAC, augmented by Drs. J. C. Bugher, D. Fromsn, and S. Lawroski of the
GAC and Dr. H, J. C, Kouts, This report is the sumery of the findings
of this review group. This report will be considered by the full GAC st
its next meeting, o Novenber 1-3, 1965.

The review groun held discussicns of the safety research program with
Messrs. Swartout, Shaw, Lieberman, Szawlewicz, Hembree, Belter, and Booth
of the AEC's reactor development organizatinﬁ; with Messrs. H. L. Price,
Beck and DiNunno of the regulatory orgenization; and with Messts. Kouts,
Newson, Okrent, Rogers, and Thompson of the Safety Research Subcommittee
of the ACRS., The roview group visited the Natiomal Reactor Testing Station
and had further general discussicns of this program with Messts. Ginkel and
Kaufmgnn of the Idaho Operations Cffice and with Messrs. Lyon, Nyer, Schroeder,
Wilson and others of the Phillips Petroleum Company, Visits were paid to the
TREAT, SPERT, £DC and LOFT facilities at NRIS and discussions were held re-
garding these and other facilities with the members of the Argomme and Phillips
staffs responsible for their design and nperatinn. To all these individuals
the review group expresses thanks and appreciation for their cooperation and
assistance.

The review group alsco made valuable use of the series of reports sum-
marizing and evaluating the AEC's nuclear safety reseanch program issued

in 1964 by S. M. Stoller Associates.
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II. Scope of Beview

Becanse of tha short time available, the scope of this review has been
limited in the following respects:
1) In accordance with instructions from the AEC, attention has been

focussed primarily cn the reactor safety research program itself

rather than cn such broad general questions as AEC pelicy in
licensing and regulating reactors oOr approving reactor sites,

2) Attention has been further limited primarily to research programs
relating to the safety of water-cooled reactors. Nevertheless,
many of the comments of this report are applicable to all reactor
types. For all types of reactors other than the water-cooled type,
the research being dome on reactor safety is so closely related to
development of the reactor concept itself that reactor safety re-
search could not be reviewed intelligently without reviewing the
entire reactor development program, which ¢could not be done in the
limited time available. This is particularly true of fast reactors,
where research o reactor safety is presently the critical element
in the entire fast reactor development program. The GA.C plans to
review the fast reactor development program on November 1-3, 1965,
at which time research on fast reactor safety will also be con-

sidered.

3} Detailed comments are made only on the reactor safety research
projects at NRTS actually visited by the review group, in Sections
IV, ¥, VI and VII of this report. General conclusions regarding
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these and other safety research projects are given in Section III
following.
Research on safety of asrospace reactors has been specifically

excluded from thix review.




I1I.

® @

-b-

Conclusions and Recommendations

1. (General
So far as the review proup has been able to determine, the present

AEC reactor safety research program is useful, necessary and not wasteful

of funds or persovmel. As noted later in this report, however, there are
deficiencies in the present program which lead us tc recommend augmenta-
ticn of research in certain aress.

The gquestions rezised at the beginning of this report are thus answered

briefly as follows:

1} The program cf reseazrch on reactor safety will provide the
regulatory staff with some, but not all, of the information
needed for evaluation of the safety of reactarslsd}mitted
for licensing.

2) 'This rtesearch program will provide some, but not all, of the
information on engineered safeguards needsd to implement de-
cisions regarding designs and sites for reactors.

3) The additional topics discussed later in this report should
be added to the AEC's safety resesrch program.

4) This will involve sone change in relative emphasis.

5) The individual phases of this program are being conducted
gffectively, but better coordination is needed.

More detailed answers to these questims are given in the balance

of this report.
2. Steller Reports

The review group found the reports on the AEC's research program




FY )

-5
issued in 1964 by 5. M. Stoller Assoclates well dome and useful,
We are in general agreement with the malyses snd camclusions in the
Stollar reports.
3. TREAT

The TREAT experiments have contributed valuable information on
reactor safety especially in the areas of fuel meltdown phenomena and
chemical reacticns. It was observed that the principal current limi-
tation on the use of TREAT for nuclear safety research was noi lack of
available time but was conception and development of new significant
experiments. It is urged, therefore, that the Commission continue to
encourage and support competent organizations to devise experiments
which would exploit as fully as possible the TREAT c:apal:llilitr for

nuclear safety research.
4, SPERT

The SPERT transient experiments have been valuable in developing
general understanding of the kinetic and dynamic behavior of water-
woderated reactors. The causes of most of the important phenomena ‘uh-
served during SPERT transients have been ‘idantified, and the guantitative
wnderstanding of these phenomena has been shown to be reascnable, This i
has led to a conviction that transient behavior of water-modsrated rea_-.:“r:ors
is generally understandable in terms of recognized physical processes,
in the parametric region that has been studied so far. The extension
of these experiments to operating power and tesperature conditions is

& necessary step in assuring that reactivity accident analysis is also
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applicable in detail under such conditions. The forthcoming SPFERT-III
oxide core test series is I'I'E-‘Ei'lt to provide information on tramsients
wnder operating conditions, and thus should be quite valuable,
5. CDC and FRF

The Capsule Driver Core (CDC) and Power Burst Facility (PBF) ex-
periments are ipportant and should be nam as scon as possible. These
proposed experiments make possible axtension of tests of the destiuc-

_tive overheating of fuel to much shorter periods than are cbtainable

with TREAT. The PBF will alsc pormit tests of much larger fuel
assemblies, thus reproducing mere nearly conditions in full-scale
power reactor fuel, and it can be used for transient experiments in
which the power density is initially high. Information vbtainable
from these tests on the conditions necessary to melt fuel and o . __
the manner of fuel failure will be of great value in interpreting

the consequences of reactiviiy transients in water-cooled power

Teactors.

6. Fuel Meltdown end Fission Product Escape

The interrelated experiments dealing with fuel meltdown and the
escape and subsequent history of fission produrts being conducted at
Oak Ridge in the NSPP program, at Hanford in the projected CSE experi-
ments and at NRTS in the planned LOFT series are well conceived and
will yield useful and important information. Caution mwst be exercised,
however, in interpreting the behavior of fission-product simulants in

the series, and Tecognition must be given of the various respects
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in which the LDFT experiments fail to reproduce the fission product
inventory of power reactors and the shielding and other features of
power reactor design which affect fission product transport.
7. LOFT

The LOFT experiment is a very desirable reproduction of the loss-

of-conlant accident, under controlled and well-instrumented conditions.

Experiments of this type are important to our mdsrsténding of the
behavior of pressurized water reactors under extreme accident conditions.
It is important, however, to recopnize some of the risks and limitations
of this experiment, The experiment is only cone point in a coaplex,
maltivariable manifold. The AEC should be prepared to résist the temp-
tation to regard a single experiment as if it answered all questions
regarding fuel meltdown and fission product escape. If fission product
release and contamination of the cantainment wessel or external emvirom-
ment is unexpectedly high it should net be concluded that this will be
the case in all loss-of-coolant accidents; similarly, if release or
cantamination is unexpectedly lww, this should not be the basis for
general optimism. Two important respects in which the first LOFT
experiment fails to reproduce conditions in a typical power reactor

are: ([a) the absence of a biological shield in LOFT eliminates one
possibly important barrier te fission product escape; and, (b) ths
inventory of stable and long-lived fission products for LOFT's low
burnup comw is muc.h lower than for a typical power reactor of the same

power level.




8. LOFT Schedule

The present schedule for the first series of LOFT experiments is

wmdesirably long, as the culminating meltdown experiment is scheduled
for April 1969, This is so late that it cannot be useful in resolving
siting problems of reactors until the early 1373°'s. Bvery effort
should therefore be made to accalerate the schedule for this series
of experiments.

9, LOFT Follow-on

For the same reason cited above, Phillips and the AEC should plin
and budget now for follow-on LOFT experiments. One reactor meltdown
follawing loss of cooland will not answer all questions regarding this
type of accident, All long lead-time items for follow-on experiments
should be ordered sufficiently early to ensure starting the follow-on
experiments as soon as cleanup from the previous test has put the site
in readiness.

10. Technical Commetence

The yeview group was very f{avorably impressed by the competence of
the staffs at NRTS conducting the TREAT, ﬁPERCI‘, CDC, PBF and LOFT
experiments. These men are resourceful experimentalists. The SPERT
staff should be encouraged to make more extensive use of theory in
intexrpreting the results ¢f their experiments.

11, Biological Effects of Fission Products

A vast amount of work has been done over the past 15 years in the

general area of the effects on wan of fission products released to the
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enviramment, It is not evident from our review that adequate cogi-
zance of this information has been taken. In the matter of radiciodine
distribution in the environment, its wuptake and ultimste fate in the

human body, much work has been done, especially in connection with

weapons tests and chemical separation plant operatiocn. The quanti-
tative information may be found in special reports from LASL, UCLA-AEC
Project, Hanford Works, NYDO Health and Safety Laboratory, U. 3. Public
Health Service and others. It would be desirable to request the Division
of Biclogy and Medicine to review the relevant data with the purpose of
preparing a summary for the Reactor Safety Research Program,

The suggestion of the ABC's guidelines for reactor siting that esti-
mates of the exposure to offsite individuals in a catastrophic reactor
accident should not exceed the 25 rem dose considered acceptable for
planned emergency exposure seems inappropriate to us, The GAC plans to
discuss this with the ACBM in Noverber and will comment further at that
time.

12, Core Cooling Systems

Additionai work should be done on measures to reduce the possibility
of a loss-of-coolant accident that would I;te followed by the escape of
fission products. It seems possible that, with careful thought given
to the design and the failure analysis, emergency reactor core cooling
systems coluld be made reliable and effective so that appreciable core
neltdown need not follow a logs of primary coolant. _'I;xis result might" )
eliminate a large class of conceivable reactor accidents from consider-

ation, Other ways of achieving the same goal might also be possible.
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13. Limitation of Reactivity Transients
Rasgarch should be undeirtaken to establish if there are natural

limits to the size of reactivity transients. It was seen in the two
SPERT-I oxide core destruction tests that the failure of fuel cladding
and the rapid disintegration of the fuel caused strong reactivity feed-
back that limited the size of the transient. If this observation proves
generally true, it might be found that water reactors have built-in fast-
fuses, that are in fact their own fuel elements. It is also possible
that transients begun in large reactors by local reactivity addition are
limited to a small fraction of the core in the region of the reactivity
change. Such considerations could reduce considerably the sewverity of
credible reactivity transients.

14, BEeliability of Components

Much more work should be dene in improving the reliability of com-
ponents on which reactor safety depends and particularly on the quanti-
tative evaluation of such components, separately and as combined into
a syste.

Higher standards of reliability and continued dependability are
neaded for many items that are too often taken for granted. The com-
ponents we refor to would include:

a) isolation valves;

b} electrical and electronic controel circumits;

¢] various electrical components that could malfimction in

unpredictable and undesirable ways in the event of an electrical

fire;
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) emergency power units; N
@) stuffing-box type joints where pipes or cables penetrate a
vapor container or other bulkhead. 4
These assorted items are now often bought "off the shelf" and are
often designed and built according to standards that were developed

in other industries where reliability is less vital. For nuclear

service in some cases new design features and hipher standards are
needad., In other cases one need only specify a special type of item

or standard now avalilahle as distinguished from those in more common

" use,

Along a similar line, a study should be wundertaken to identify
things that might be done to ioprove the reactor safety situation in

8 host of smaller ways whose cumlative effect could be considerable.

. These are along lines of improved reliability or effectiveness or

simplicity. They would involve efforts both to (a) reduce the chances
of m accident happening; and, (b) reduce or minimize the effect of
an accident. It may be felt that much of this sort of work is pro-
ceeding now but more is left undone because it seems too-dimdie or
too obvious to warrant being called research, A systematic effort
to identify such things seems justified.
15. Ewvaluation of Engineered Safeguards

While the review group is fawrably impressed by the research
program cutrently under way, and convinced of the ultimate usefulness

of the extensive data which are accumulating, muck of this informaticn

O
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will not be available in time to influence significantly the current
reactor siting problems of the Commission. Immediately forthcoming
decisions mist be made largely on subjective assessments of the
relative effectiveness of various engineered safeguards., It is the
opinion of the review growp that on a short range program considerably
more erphasis should be placed on operations research studies of the
relative effectiveness of various types of engineered safeguards,
With continuing analysis of this type, supplemented by specific ex-
periments on occasion, it should be possible te appreach a situation
in which, for example, the trade-offs between isolation and engineered
safeguards could be specified with conviction. More work along the
lines of a recent progress report entitled "An Evaluation of the
Applicability of Existing Data to the Analytical Descripticn of a
Nuclear-reactor Accident” (Report #BMI-X-10119 Battelle April 1, 1965)
would appear to be helpful in the current situation. It is suggested
that a mmber of small contracts for studies of this type be deliber-
ately made in parallel until additional groups with special talent for
work of this kind could be found., To insure that such evaluatiom
studies will yield results of maximm benefit to the user grouwps,
consideration should be glven to having such studies made under the
ampices of the regulatory staff.
16. Safety Research and Reactor Siting

The Commission and the industry should be prepared for a possible

conclusion that the Tesults of the LOFT experiment and other similar
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experiments will not by themselves justify relaxing reactor siting

criteria.

It may be found when LOFT is mn that the course of the accident
annd its results had been improperly predicted, Such a result could
be caused by the appearance of unpredicted phenomena or by the dis-
covery that certain physical or chemical assumptions used to predict
part of the accident history are not applicable, The test would then
have failed to achieve its purpose. It is possible that the test will
lead to Tesults more severs than those expected, or that the course of
events will be different enough from that possible for large,.long burmup
power reactors as to make extrapolation wnreliable. In these or in
other possible ways, it may be found that the siting problem is not
eased.

Regardless of any possible effect on siting, the LOFT experiment

and interrelated experiments will be extremely wvaluable, and are needed.

17. Improved Coordination

At present there is insufficient interaction between the groups
directing research on reactor safety and-the regulatory staff who
need the information flowing from this research. The regulatory
staff should participate more actively in planning the experimental
program and should utilize the experimental results more fully and
more promptly than it now does. Without attempting to determine the
cause of this lack of coordination, it is recommended that the AEC
establish a mechanism which will ensure the fullest possible
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interaction between these two groups. rChe aspect of this mechanisn
should be a Reactor Safety Research Coordinating Committee which would
include specifically designated menbers of the regulatory staff and
the Divisions of Reactor Development and Technology and Biology and
Medicine, This committee should imeet regularly, at sufficiently fre-
guent intervals, and should make recommendations regarding the safety
research program, the schedule of the work and the manner in which it
is to be reported, and the use to be made of the results. This com-
mittee should work closely with the groups conducting the experiments,
with the ACRS, with equipment manufactumr;, with voluntary committees
of the Amsrican Standards Association, and with the Atomic Industrial
Fonm's Reactor Safety Committee. If properly used, this committee
could become the focal point for all AEC reactor safety research.
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IV, IREAT

The review group visited the Transient Rsactor Test Facility {TREAT)
at NRTS and was given a brief summary of the activities by Mr. James Boland,
ANL.

The reactor can irradiate fuel assemblies up to several inches in

EH NEeutIcns per cmz in a pulse

diameter with an integrated flux of 3 x 1
of 200 to 300 milliseconds duration, with periods down to 40 msec. ‘This
pulse can induce heating of 300 or 400 calories per gram of fuels, i.e.,
enough ensTgy to melt or vaporize ura_nim oxide or uranium carbide, How-
ever, because of flux depression, the upper limit on enrichment of fuel

is about Z0%.

Many of the applications of TREAT lie in the fast reactor field. For
example, an ingenious grid neutron collimator fitted with many photomulti-
pliers has just been built and is about to go into operation, This device
is designed for taking a 'picture", by neutrcn self emission, of a fuel
element melting in liquid sodium. {ptical pictures of fuel elements
‘melting in air or water can be taken routinely and this is part of ther
technique used in the study of water-reactor fuel elements.

A rather extensive saries of meaguzements have been made on the metal-

" water reaction of both clad and unclad fuel samples at various initial

water temperatures and with various fission energy inputs to the fuel
samples. In addition, a large number of important experiments of fuel
behavior under meltdown conditions have been performed,

The TREAT facility is well adapted to messuring cladding deformaticen
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when fuel is melted and can be used to cbserve fission pruduct telease and
diffusion from pre-irradiated fuel elements.

The suthors received the distinct impression that the facility, while
fairly busy, was certainly not overloaded with work even on a one-shift
basis. The annual operating cost is sbout 15% of the capital cost and
aperation of a second shift would cost relatively little, Additional data
might be obtained through greater use of TREAT at low incremental operating
cost. It was noted, however, that-the current limiiation on the use of
TREAT is the canception &nd development of new fruitful experiments. The
Commissian should continue teo support and encourage competent organizations
to achieve fuller use of TREAT capability for nuclear safety research.
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V. The Capsule Driver Core (CDC) and the Power Burst Facility {FBF)

These two facilities are to be cperated by the Phillips® staff at the
National Reactor Testing Station, The FBF is to be a reactor that can
subject samples to sharp, high pulses of radiation, with short reactor
periods, comparable to those considered in water reactor safety analysis.

In three significant ways, it will extend the class of experiments now

done in TREAT. The minimws period that will be achievable with the PBF
will be about 1 msec. The samples that can be tested in the FBF will be
* much larger than those in TREAT, and will be as large as many-rod clusters
of fuel elements. Transients starting from hipgh steady state power will
be possible with PBF, and these camot be done with TREAT. The FBF will
make it possible to extend the useful resuits that have been found in the
TREAT program to conditicns of high power operation of water-cocled power- -
reactors. These results should provide information needed on failure modes
and physical and chemical processes involved in the destruction of fuel in
# reactor excursion accident. Information on the nature and extent of
chemical reactions and on the generation of pressure will be particularly
valuable.

Because construction of the PBF has not yet been started, it will be
several years before the experiments in these new areas can be performed.
The Phillips' staff has desigped and constructed the CDC to permit carrying
out in the interim some experiments of the kind desired.

The CDC mekes use of the existing SFERT-IV facility, and of fuel elements
that were already on hand. The driver core consists of an array of stainless-

steel-clad U0, fuel elements, arranged with a central flux trap to accommodate

b
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the samples to be irradiated. The pericds achievable with the CDC will
be nearly as short as those with the PBF, but the volume available for
sample irradiation is smwaller, and initial high-power cperation is not
possible.




V1. SPERT
Four SPERT (Special Power Excursion Reactor Tests) facilities have been
cperated by the Phillips' staff at the National Peactor Testing Station.
SPERT-1 was a facility used for experimenis on the transient behavior
of plate-type reactor cores cooled and moderated by water at atmospheric
pressure, such as are used in many research and test reactors. It was also
uwsed for a destructive excursion test of & core of this kind, and for two
destructive excursion tests with water-moderated, stainless-steel-clad W),
fusled cores. - SPERT-T is no longer used for reactor transient research.
SPERT-11 was built for similar studies on heavy-water-mderated reactor
cores. It has been used in 3 series of transient experiments with plate-
type cotes, both loosely-packed and tightly-packed, and with and without
coolant flow. The results obtained were very valuable in snalysis of the
safety of heavy water research reactors. The facility is now deactivated.
SPERT-1I1 was built for transient tests on water-moderated cores at
high initial pressure and power., Tests with high initial pressure hawe
been done with plate-type cores, The test program shortly te¢ be started
will use stainless-steel-clad I.Il:l2 furl that is surplus from the SM-1
reactor. It will culminate in tramsient experimemts from a high steady-
state power level, This will be very important in understimding the
transient behavior of water-cooled power Teactors. Some thought is also
being given to a follow-on destructive test, starting from the same initial

emditions.
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SPERT-IV was originally meant to be used for studies of the stability
of pool-type reactors, It was later decided that the facility could be
used more profitably for the Capsule Driver Core ({D{}, and the necessary
changes to accomplish this redirection have been made,

The SFERT program has contributed substantially to a steady improvement
in the wderstanding of the kinetic and dynamic behavior of nuclear reactors,
such a5 is needed both for nommsl operation and the analysis of possible

Teactivity excursions.
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ViI. LOFT Program I

The review group was given an intensive briefing on the LOFT (loss-af-

Fluid Test) f'mgram, its cbjectives, the current status and its prospects. !

The program is clearly an ambitiocus ocme and gives every indieation of
having been competently and carefully planned technically.

It was stated in the briefing that a full description of this progranm
can be found in Phillips' "Preliminary Safety Analysis Report - LOFT Experi-
ment” (IDO-16981). It was also stated that at present only admindstrative

T ¢anitrols exist to prevent & loss-of-fluid type of accident. Even though
this is an overstatement, it is clear that in the absence or failure of
conceivable engineered safeguards, it is important to understand the
sequence of events likely to occur in such an accidemt and to be sble to
agssess the probability and magnitude of possible damage.

The LOFT approach to this problem is a plan to create such an “accident"
under emditions which will permit detailed cbservations and to make the
results of the accident as realistic as possible. This involves the delib-
erate omission of core flooding and a biological shield along with any other
engineered safeguards that might reduce the violence of the accident or
even prevent its happening. Such a procedurs results in more effective
research but makes it doubly necessary to emphasize that this is not at
all to be accepted as the probable sequence or result to be expected from
loss of coolant in an actual power reactor.

By a lmg series of preliminary tests on components, it is hoped to
be able to predict points of failure and to a cansiderable degree the
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sequence of events in a maximum loss-of-fluid accidept. In the words of

the briefer, "this event is really to be not so much an experiment, as a
domonstration that we do understand the consequences of a loss-of-fluid
accident and can predict the sequence of events likely to occur.”

To attain this highly desirable, though asbitious goal, a major pro-
gram is under way leading from couponent testing to a full-scale test to
destruction of a 50 MWt water-cocled power reactor subjected to sudden loss
of coolant. An elaborate and ingenious system for diagnnstic obsexrvations
is being provided, but perhaps mest important, by using facilities from the
now definct ANP program, it has been possible to mxmnt the entire reactor
on a dolly so that after the accident, the entire wnit can be moved bodily
into the associated machine shop facility specifically designed to pemmit
the disassembly and inspection of radioactively hot eguipment,

Because of the scale of the program and the elaborate preparations for
detailed analysis, there is litrle guestion that the program will yield
information of unique importance in the reactor safety program. The GAC
feels, however, that it would be uwnwise to place much emphasis on this
program as a solution to the currently acute siting problems. FBven as now
planned, the definitive results of the program cannot be available before
1969, so that many decisions on siting problems must be made in the meantime.
Further, granting complete success of the program, and the haped-for pro-
vision of a uniquely valuable peint at the upper end of the reactor accident
spectrum, it mast be remembered that this peint is representative only of the
conditions of this particular tast. It is a single point on what should more
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realistically be thought of as a family of curves.

In a test of the kind proposed, it is umavoidable that various com-
promises must be made in trying to duplicate realistic conditians. Two
important respects in which the first LOFT experiment fails to reproduce
conditions in a typical power reactor are: {a) the absence of a bielogical
shield in LOFT eliminates cne possible important barrier to fission product
escape; and, (b] the inventory of steble and long-lived fission pmdi.?:ts
for LOFT's low bummup core is much lower than for a typical power reactor
of the same power lavel, This lower inventory means that lass frothing will
occur when fuel melts in the LOFT test than would take place in a meltdown
in a power reactor and that the concentration of fission products in the
containment atmosphere in LOFT will be much lower than in a comparable
poweT reactor. This could have a strong affect on plate-out and transport
of fission products,

Thus, while it is hoped that the results of the proposed test will be
representative of a "large reactor accident", clearly it is representative
anly of pressurized water reactors and, even here, only of those with similar
fiel element composition and similar exposure conditions. Valuable as the
results may be, therefore, it would seem wise for the Commission to emphasize
that this is simply a demonstraticn of a single “staged" maximm event and
also to take special care not to over-publicize the experiment or the resuirs.
More damage than “predicteﬂ“ could lead to undue pessiﬁism. Less damage than
"predicted” could lead to over-confidence and dangerous complacency.




VIII. Organizational Problems

As a result of our review of the reactor safety research program and

our discuss.:ions with the groups carrying out the research and using the
information being developed, we are convinced that there is a serious
lack of interaction between the organizations responsible for the conduct
of research and the regulatory staff., There is, in effect, an open cir-
cuit in the channel of commmication between these two groups. It is tiue
that the AEC has established a Nuclear Safety liaiscn Group, with repre-
sentatives from the regulatory staff, the Division of Reactor Development
and Technology, the Mvision of Biology and Medicing and other appropriate
divisions, but we understand that meetings of this group have consisted
primarily of talks by individuals on work being dome by their organizations.
What is neadad is a mechanism for more effective coordination between
the cenduct of research on reactor safety and the use made of the results
of this research by regulatory groups. As part of this mechanism, this
report has recommsnded creation of a Reactor Safety Research Coordinating
Cormittea, which might include, for instance, the senior technical member
of tha AEC regulatory organization, the Director of Reactor Development and
Technology or the Assistant IMrector for Reactor Safety, and other specifically
designated members of these ofganizations and the Division of Biology and
Medicine. This coimittee should meet at regular, frequent intervals to mske
recameendations regarding the research to be undartaken and the schedule of
wark, to review research in progress, t0 recommend the manner in which results

are to be reported and to consider the use tec be mads of the results. These
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fupctions would give this coordinating commititee & much more responsible
role than that played by the present liaison committee.

We understand that there have been some reservations within the AEC
about giving a coordinating committse this much responsibility. There is
concern that it might interfere with the clear responsibility of the General
Manager and the Director of Reactor Development and Technology to direct the
reactor safety research program, The opinior has also been expressed that
if representatives of the Director of Regulation Were to participate in
recommending canduct of certain experiments, they might lose objectivity in
applying the results of these experiments in regulatory decisions. We
believe that neither of these undesirable possible conseguences need occur
if the committee is set up to coordinate rather than to direct.

Unless an effective mechanism such as this can be developed for coordi-
nating reactor safety research with the needs of the regulatory staff, one
of the most importmnt advantages of retaining the regulatory fimction within
the AEC would be lost. The decisions to be made by the regulatory staff
mist rest on technical assessments so that the staff must be thoroughly
cognizant of the significance of the latest results emerging continucusly
from the research program. FPurther without in any sense becoming responsible
for the success or failure of specific projects, the user groups, whe in a
very teal sense are customers, should be able to give guidmce to the people
responsible for the experimental work as to the relative urgency or priority
of various parts of the oﬁmll program, It is for this reason that we
strongly recommend a coordinating comnittes to gid in guiding the experi-

mental progiam.
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As a further cbservatiaon, a mxh h;etter mechanism seems to be needed
to collect, to compile and to evaluate the massive information bearing on
reactor safety which is accumiating in a form where it can be understood
and be appreciated by non-tedhnical people.

As a rasult of ocur review, it is our apinion that the Division of
Biovlogy and Medicine has not been adequately utilized in the developmsnt
of the research program in reactor safety. It is & part of the missimm
of the Division of Biology and Medicine to give special attention to the
problems of imalth and safety in the Commission's operations and to fur-
nish guidance in the development of research ptamns having to do with
health and safety. This Division should, thersfors, be represented an
the coordinating committss.
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