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Review of Reactors 

edures skfc oun' 

ABC 943/6 
Air Force 
Safety Stirfe^s of USAF 
Reactors 

vee 

vee 

u 

of 

u 

XL 



* # 

* Date To 

2 

3 

skwj u 

MH&S-3-IIazards of Power Reactors 
From Claos Fgo. No. To From Clasa 

H P - 1 5 - 6 ^ 

12-27-6J) AEC 9ii3/7 
Pool-Type Rj 

(2-28-61 

8-16-61] 

6 l 2 - l 6 - 6 l | 

actors 
skw 

5-23-6SJ 

AEC 9U3/8 
Iteactor Safety Cri te r ia 

skw 

Haworth, C01 missioner 
Olson, Coram: .ssioner 
A<t Hoc Cmte< to Study 
Responsibl ity for Safe) 
of Commiss 

AEC 943/9 
Confinement 

Reactors | 

f7 
on-Owned Reactor| 

■Beef 

u 

Operation o; 
Ships 



MH&S 3 Hazards frm. Power Reactors 

' Pate To From Clno.; r^n, No, Ho From Cl&no 

1-10-63 

8-2-63 

3 

If 

5 il/l^/63 

AEC 943/10 
Reactor Safe-fy Research 
Program 

AEC 943/11 
vee 

vee 

8 

10 

11/20/6 J AEC 9^3/12 

ll/20/6p AEC 9*6/13 

Containment 

ll-29-6fe AEC 91*3/14 

1-3-64 Boyle, W.A. 

l-15-61i| AEC 9^3/15 

2-20-6 

! 

Nuclear Saf< 
Devel. Pro, 

3-17-641 AEC 943/16 

rk 

rk 
Systems Experiment 

rk 

skr 

skr 

skr 

t y Research lud 

sir [ 
i 

vee J 

1 

I i 

? 4 

I H 
r< i 

'' i 

1 )r 

I* 

"Ji 

ti . i 

i t> 

i U 

\ > 



OPTIONAL. FORM NO. 10 
MAY 1982 EDITION 
GSA GEN. REG. NO. 27 

g)FFICL 
^Tfrti* S - «§. 

UNITED STATES GOVERNMI 

Memorandum 
;E ONLY, 

£®s. & s t a t u s Br0 GIN 

T O 
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SUBJECT: 

F i l e DATE: May 13 , 1964 

% 

W. B. McCooi, S e c r e t a r y 

REACTOR CAPTAINS 

SECY:McQ 

• 6 * , . 

°e>/ 

1. At Information Meeting 376 on May 8, 1964, Commissioner 
Ramey requested that he be furnished complete background information 
on "reactor captains". The information should include functions, 
responsibilities, history, pro and con considerations, etc. 

2. It is our understanding that the Director of Operational 
Safety will furnish the information pertaining to AEC-owned reactors 
and the Deputy Director of Regulation will supply similar information 
pertaining to AEC-licensed operations. 

cc: 
Chairman 
Commissioner Ramey 
Commissioner Tape 
General Manager 
Deputy General Manager 
Acting Asst. General Manager 
Asst. Gen. Mgr. for R&D 
Asst. Gen. Mgr. for Operations 
Director, Operational Safety 
Director of Regulation 
Deputy Director of Regulation 
General Counsel 
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TO: Commissioners 

FROM: Duncan Clasfpirector,Div. of Public Information 

SUMMARY:STORY ON REACTOR SAFETY IN THE NATION MAGAZINE. Memo to the Commissioners 
with an attached article from the current issue of The Nation magazine whihh, 
in general, is a favorable story on the safety of nuclear power plants, 
although it is critical of the AEC in some respects. 
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March 17. 1964 

.943/16 

COPY NO. 51 

ATOMIC ENERGY COMMISSION 

COOPERATION WITH THE ATOMIC INDUSTRIAL FORUM ON AEC 
NUCLEAR SAFETY RESEARCH AND DEVELOPMENT PROGRAM 

Note by the Secretary 

The General Manager has requested that the attached 

memorandum from the Director, Division of Reactor Development, 

be circulated for the information of the Commission. 

W. B. McCool 

Secretary 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON, D. C. 

MEMORANDUM 

March 12, 1964 TO : A. R. Luedecke 
General Manager 

THRU : S. G. English, AGMRD 
FROM : Frank K. Pittman, Director 

Division of Reactor Development 

SUBJECT: COOPERATION WITH THE ATOMIC INDUSTRIAL FORUM ON AEC 
NUCLEAR SAFETY RESEARCH AND DEVELOPMENT PROGRAM 

SYMBOL : RD:DNE:HGH 

In my memorandum to you of November 19, 1963, (circulated 
as AEC 943/14), I noted that the Commission and the Eoard 
of Directors of the Atomic Industrial Forum had agreed to 
provide industrial input into our nuclear safety research 
and development program on a closer and more intensive 
basis. To implement this program, it was decided that 
industry would be solicited by the AIF in an effort to 
obtain an expression of interest in assigning industrial 
representatives to some of the AEC Nuclear Safety Programs 
so that direct communication and input from industry could 
be obtained. 

The AIF has completed its survey of industry and approxi­
mately 25 firms have indicated an interest in participating 
in the Nuclear Safety Program. We have selected repre­
sentatives from eight of these firms for the first round 
of what we plan will be a continuing program of industrial 
participation. The firms selected for the initial par­
ticipation are: 

FIRMS 
General Electric 
Westinghouse 
Stone and Webster 
Pacific Gas & Electric 
Consolidated Edison 
Bechtel 
EBASCO 
Battelle 

AEC PROGRAM 
LOFP and SPEHE, BETS 
LOTT, NETS 
SPEHE, NRTS 
Containment Systems Experiment, HAN 
Containment Systems Experiment, HAN 
Containment Systems Experiment, HAN 
Nuclear Safety Pilot Plant, OHNL 
Nuclear Safety Pilot Plant, OENL 

- 1 -
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In the second round of this program, starting next year, 
we would expect to invite participation by other indus­
trial organizations that have already responded to the 
AEC offer, plus others that may indicate a desire to 
participate at a later date. 

Letters have been sent to eight selected firms inviting 
them to meet with us to develop the details of the pro­
grams, including schedules for assignments. It is ex­
pected that each participant will spend part-time at the 
assigned location and the balance at his home office. As 
indicated in AEC 943/14, the participating companies will 
bear all salary costs with the Commission, through its 
integrated contractors, assuming travel and per diem 
costs. 

- 2 -
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. O.C. 80848 

March 4, 1964 

MEMORANDUM FOR DR. FRANK PITTMAN, DIRECTOR 
DIVISION OF REACTOR DEVELOPMENT 

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

Thank you for sending me your memorandum of February 
20 with an attached copy of a memo dated February 4 
from Dr. Vander Weyden to Dr. Beck on the above subject. 
I believe that assigning over-all liaison responsi­
bility to one individual in each organization would 
be a step forward in coordinating the interests of 
the two groups. However, I believe there probably 
are additional matters which require attention in 
establishing a system of coordination of your respec­
tive interests in nuclear safety research and develop­
ment. 
I believe all of the Commissioners would be interested 
in the progress of the development of this type of 
relationship. 

James T. Ramey 
Commissioner 

cc: Chairman Seaborg 
Commissioner Palfrey 
'Commissioner Tape 
General Luedecke 
Dr. Beck 
Secretary^i~~~~\vC\^ 
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January 15* 1964 

AEC 943/15 

COPY NO. 53 

ATOMIC ENERGY COMMISSION 

AEC REACTOR SAFETY RESEARCH AND DEVELOPMENT PROGRAM 

Note by the Secretary 

The attached letter to Dr. David B. Hall, Chairman, ACRS, 
is circulated for the information of the Commission, 

W. B. McCool 
Secretary 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON, D. C. 

January 14, 1964 

Dr. David B. Hall 
Chairman, Advisory Committee on 
Reactor Safeguards to the 
U, S. Atomic Energy Commission 

Washington 25, D. C. 
Dear Dr. Hall: 

This is in response to your letter of November 19, 1963** 
transmitting the Committee's more recent comments on the AEC 
reactor safety research and development program. 

I would like to express my appreciation for the 
Committee's continuing interest in the safety program and for 
the time and effort committee members have given to the review 
of this program. The Committee's comments have been received 
with great interest by our staff and are most helpful in 
focusing our R&D effort on the most significant problems. This 
letter summarises how our current program attacks the primary 
problem of reactor safety, i„ec, potential release and control of fission products to the environment, and responds to several 
related matters which were mentioned in your letter. 

Since the laboratory scale work to date indicates that 
large fractions of fission products can be expected to be 
released upon the oxidation and melting of reactor fuels, our 
efforts in the area of fission product release are placing 
greater emphasis on the identification of the physical and 
chemical form of the released species and on the study of their 
behavior after leaving the fuel. Both the Nuclear Safety Pilot 
Plant and the Containment Systems Experiment will be devoted 
largely to the study of fission product behavior and transport 
and their control. 

The primary purpose of the Nuclear Safety Pilot Plant 
(NSPP) is to study fission product behavior (transport, 
agglomeration, susceptibility to "countermeasures", etc.) within 
a containment shell. The NSPP is not, of course, Intended to 
reproduce or simulate a complete core meltdown in a real reactor 
pressure vessel. The NSPP will attempt to produce sets of 
radioactive forms that cover a wide enough range of test conditions 
to permit bracketing the transport characteristics of radio­
activity that would be released by actual reactor meltdowns. 
The actual representation of real fission product releases 
will be gained from the LOFT project and from other Division of 
Reactor Development research programs. Due to its ability to 
vary the rate and amount of fuel melting, temperature and 
atmosphere of the melt, type of fuel cladding melted, 
containment pressure, and other initial conditions, the NSPP 
will be able to study a wide range of simulated accident 
conditions and thus give an insight into the natural attenuation 
*Secretariat Note: Circulated as AEC 943/0.2. 

- 1 -



• • 

UNCLASSIFIED 

factors that can bo expected after real accidents. The NSPP 
will also be able to investigate the effectiveness of such 
engineered safeguards as water sprays and recirculation filter 
systems in reducing the fission product concentration within 
the containment shell. Currently, the NSPP is undergoing 
shakedown tests and it is expected that the experimental 
program will start in early 1964. 

The Containment Systems Experiments (CSE) recently 
initiated at Hanford Laboratories will study the effectiveness 
of containment and other engineered safeguards under conditions 
simulating a maximum credible accident (loss-of-coolant) for , 
water reactors. The experimental facility will consist of a 
model containment shell (2? ft. in diameter and 75 ft. high) 
housing a pressure vessel ̂ 2500 psi, 650°F), equipment for 
simulating various containment systems, extensive instrumenta­
tion, etc. By providing the flexibility to simulate and 
integrate all the major facets of such an accident (such as 
the rate of coolant loss, duration of release of activity, 
pressure rise and decay in Containment, type of radioactive 
release, etc.), a comprehensive investigation defining the 
significance of the various accident characteristics on the 
transport of radioactivity can be carried out. Concurrently, the 
program will examine the effect of the loss-of-coolant accident 
on various types of containment systems and components (such as 
simple shells, multiple-wall shells, pressure suppression by 
water pools, sprays, etc.), and determine the effectiveness of 
these systems in retaining fission products which might be 
released in a reactor accident. Studies will be conducted of 
the inherent characteristics of containment that contribute to 
the retention of released radioactivity and various means of 
enhancing the effectiveness of the containment. It is 
expected that initially the experiments will use primarily 
simulated fission products; however, tests with real fission 
products are contemplated to demonstrate the applicability of 
CSE results to actual accident phenomena. The current schedule 
calls for the completion of fabrication and start of the 
experimental program by April 1965. 

To enhance the scope of our research program we have 
already initiated experiments on fission product release from 
uranium carbide fuels and have plans for starting similar work 
with plutoniura fuels. We are also evaluating the need for and 
the best means of testing that will better define the physical 
and chemical form of activity released under the conditions 
of real, self-induced core meltdown such as that resulting from 
the loss-of-coolant accident in water systems. This may require 
In-pile meltdown experiments on a larger scale than are presently 
being undertaken In the ORR and TREAT reactors. The results of 
such tests would be in support of and Integrated with the data 
from such facilities as NSPP, CSE, and LOFT, to directly relate 
their investigations to actual accident conditions. 

Many of the programs discussed thus far indicate the 
search we are making to understand the basic mechanisms governing 
nuclear safety. The engineering test portion of our program, 
which includes LOFT, embodies the philosophy that we need to 
know what actually happens in large nuclear accidents. Although 
the LOFT may not contribute directly to fundamental understanding 
of the various phenomena taking place, pre-analysis of the LOFT 
results will be undertaken to determine the applicability of 
existing research data to accident analyses and confirm our 
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ability to use such data. It will, however, attempt to assess, 
for the first time in an integrated reactor system, the fission 
product release from: 

1. The fuel elements to the reactor vessel, 
2. The reactor vessel to the containment, and 
3. The containment to the external environment. 

Measurement of these successive transitions, which are 
the same as listed in your letter, is among the primary 
objectives of LOFT. In fact, we were pleased at the time of 
Dr. Frank Gifford's testimony before the JCAE on April 17* 1963^ 
to note the identity of purpose in his statement and our project 
objectives. Dr. Gifford stated, "Just because the iodine 
release is so important, it is obviously very necessary to study 
all aspects of potential reactor accidents that may affect 
volatile fission product release. These include the core 
behavior during meltdown; the amounts of various fission 
products released as a function of temperature and fuel 
composition; the amount and duration of containment 
pressurization; the height of release; the nature and efficiency 
of halogen removal systems, including washdown and plateout 
within the containment." The items in this excerpt of his 
testimony are what we propose to evaluate on an engineering 
scale in LOFT. It appears highly desirable to describe and 
discuss with you further this part of the program and I under­
stand arrangements are being made to accomplish this with the 
Safety Subcommittee in the near future« 

As has been previously indicated to the Committee, during 
the past year we have also initiated a program for the study of 
the likelihood, nature, extent, and prevention of failures in 
primary piping systems for pressurised and boiling water 
reactors. It is felt that a better understanding of this 
important aspect of a maximum credible accident for such systems 
could lead to improved reactor safety analysis and understanding 
of the likelihood and magnitude of any core meltdown and 
subsequent release and transport of radioactivity. This program 
is currently reviewing design criteria, materials specifications, 
service conditions, etc., for piping system. This survey effort 
will summarize the state of the art in piping design as well as 
modes and histories of failure and delineate the experimental 
program required to gain an understanding of the general problem 
of pipe rupture. It is anticipated that the experimental 
program will get under way in FY 65. 

Directly related to the nuclear safety research effort is a 
comprehensive program of investigations on the effects of 
irradiation and environment on the properties of reactor 
structural materials, being conducted by the Fuels and Materials 
Development Branch of the Division of Reactor Development. This 
program, involving work at a number of sites, is aimed at 
developing a fundamental understanding of the nature of radiation 
damage. Included in the program are structural metals in current 
use in operating reactors as well as those considered for advancec 
reactor designs. Among the specific objectives of this program 
are: the development of a consistent method for measurement of 
exposure; study of the effect of neutron irradiation on 
materials subjected to multi-axial stress distribution; in-pile 
measurement of the fatigue properties of selected reactor vessel 
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steels; the effect of irradiation on the fracture toughness of 
mild steels; the effect of radiation on the time-, temperature-, 
and stress-dependent properties of selected high temperature 
alloys and refractory metals; and the development of non­
destructive testing instrumentation to measure nil ductility 
transition temperature change during the operating life of a 
reactor pressure vessel, I understand that arrangements have 
been made for the Committee to receive the quarterly progress 
reports prepared on this work. 

In regard to the Committee's comments on the SPERT tests, 
the investigation of the mechanisms responsible for the 
destructive pressure pulse observed during the plate core 
destructive test is continuing. No such violent pressures 
were observed during the oxide core destructive test conducted 
last November; arrangements have been made to present the 
preliminary results of the latter test to the Committee during 
its January meeting, 

I concur with the Committee's view on the need for a long-
term, comprehensive research program on fast reactor safety. 
Fast reactor safety studies will be expended starting in the 
next fiscal year. TREAT studies on the mode of fuel element 
failure are continuing and an investigation of sodium 
expulsion effects has recently been initiated. The Reactor 
Physics Branch of the Division of Reactor Development is 
conducting an extensive cross section measurement program to 
provide data from which Doppler coefficients can be reliably 
calculated. A program of Pu~239* U-235 alpha measurements is 
being conducted by ORNL, RPI, and General Atomics, up to 
energies of about 1 Mev« Integral measurements of the Doppler 
effect up to 1000°C, in various fast reactor spectra for fissile 
and other materials will be initiated soon. Also, you will 
recall that both the FAKET and SEFOR projects will be, to a great 
extent, aimed at fast reactor safety studies. 

Again, I wish to express my appreciation for the 
Committee's interest in the reactor safety research and 
development program and look forward to continuing 
communications with the Committee for our mutual benefit. 

Sincerely yours, 
/s/ Dwight A. Ink 
Assistant General Manager 

- 4 -



DATE: *m 

I N D E X : MH&S 3.Hazards of Power Reactors 

♦ 

TO: 

FROM: 

SUMMARY: &£(> 132/63 ­ PROBLEMS RELATING TO THE ADMINISTRATION OF REAGTOP 
PROJECTS SUBJECT TO 10 CFR 115 ­ The paper presents 
only the GM views re the above. Paper recommends that AEC 
interest in NS Savannah be transferred to the Maritime 
Adm. as soon as practicable & the reactor be licensed, 

FILED: o m 2 Inspection, Div. of 

INDEXER: date of paper: 1­7­64­

REMARKS: 

CONFIRMED TO BE UNCLASSIFIED 
DOE NSI DECLASSIFICATION REVIEW E.O, 
BY: MARY DEFFENBAUGH DOE/NN-523 

WIS RAGE ONLY 

U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM 
■& U. S . GOVERNMENT POINTING OFFICEl 1 B 4 S ­ 7 7 6 8 8 6 

3 



4iL i- il 



,*v­. 

^ J 

■Sd/W;¥fea<f;­. 
*; •-" 

•SKuiif T S B M M S M F ^ ^ * mma*-im 'mm wmm 

^ r r ^ ^ 1 «*»«W|P«MI Hi guttst $%4timm md $• tit* «M, 

l i s t #irtJUsl<(i j n i tfe# f ft&ia Irtfw * — ^ mn n. ■1 .it 4 - i*,^. *_ ' . ^.' -
 r
-*••* 

tat. tta ** M I iw «^TtLZ2L? i W mm** * *****k 
VJ • 

Signed v ' ^ . ' ' •>,* ' ; ' ­ ' . " 
Dune 

•-c 

« i l * . t # 
V. ^ 

R. ̂ W Maw, M»#, UK""' ': J'' -

J
' - . ; 12-30-63 •_, . ' , : --' f «•".-- . , - - ;

! ^\-"' 



«' * ! 

f j 

K * t i l l I * A *9CUAa aSACTTOft* 

civtU«tt 

HI « N £ ***** fcy gwrfvat* #* j«*feU« « t i iu i*« , tiw ?l«*t* 

m in#&*5l#4 «i«#itf$£l jgainty<tfliiig'yiyiwlfy «f marm ffcti fiat', 

im wm «*M» iP*5 viU «£i HMtly «w mtUUm mm UUmmm 

S* **et**s pom* **?*tltr. ~ 

I t «xpftct*4 t * H M to «a*¥if> * t * «l l l lw» 



i ' J „ ' •* t - - " " * >•* - ft » i< ' X
 4 * ' " , * ' ' ' - / i 

,•* ^ ' > J, } ' ' * ' • ' m , •■ ' 5 " , l .1 ' 

t*ttlt? i f IW .«ii m mm mm $$§§ *m «t. t t i #ta*sei*»i f««i\
: _ / . 

pt*b«*4 t * t i » Steifc^ Stat** *# a»*i*sE*4 f * *oa« # M * # * "aie** •, -

■~ . Uv**4j *MUm *m%*m §mmM t » . W tfr**#*»t4 *£ * * f « * ' ' 

«««^^£; «e f̂cm*» «*«* H M a****** *w» **# itpau mm ** - ̂  

' •*» « l t i t 4 ****«#» «w* *ft ««U*«*** i»d * w to^laal, ^ i l U I * a haw 

' JttlftStiF Jwddtei iH siKMaMMt Milt, i t e i i ttHiii^tt « H i i M d t e ^ f ^uu • 

wmtem mmm mm Wm. wad* % mm emmamnrt mm** im m mt* *U 

' M i ^mia wm %m .«MBii# " 

&#m$mm$mimmmmn^mimmm^^ 

I ^ j ! 

i . ' -

r,
r * 



3 M V / 

;r 
ftiffcii 

H**m 

» * » 

tlfcit t i n f t uni t i t I ttwti #-t 

i s f t * 

** t&i AEC Atfviiwry 

tod first 
1 * *«f t t a t **«i 

# f th# 

• f j^writgMJfMft £MMJLtttli 

#f ^M1#WWI f t l l g 

us* 

*H*9 

Mmmm* 

sff «*# 

*>* tfai*. 

#n> Mat 90 S»«ft 

= i 



-3' ̂•u 
Jk

4
--* A 

'•* ^ * , V ^ *V ■'""'•. "' ' a ' ­ ­ ' * . ' "*•** 

1 ,-

• 1 , 
IV.. * ■" „ 

\ ­ Hi * , , * 

te * IMUL. tit* twttirtifr 'iifftitif.im i» lltiiJMrf *» IhMl *&• ttbMjp* 

- Um m f*Q? 4MW «••» MI IM ^ » te* i t teil^WH^*. * ta«i imMmffim* 

,: X* * t«eU«r 9«MK MWif* **mtl? eftmettm vtm&tum* mm , • 

' V . , . J- .• .', . ' , .--. . ' ' f . - . 

■n 



T 

** 

1 

*
r -""ML INI ( A M I A f t 8lWJSW'ifefHI

:
# H H I ' J A M & I sMPf MMdbft%(H| iES &IIMMAy

,
4MNHL "̂

w
'
L 

- * „ .,-•-' ^tm mttm/aJL -ifttt MMttar ' t t£lt ■ilmiiHr > — * t i tan i i ^ kg£»> afc i s * « ^ M & 1KM4L -

t i , 

4 

sr i 

a 

* ' i 

■ :,„-: mlugm t i t t ib^¥ 4MtiMnHtiMA iflt H A t l i 'flMl f i l l i r i fn id t i f r # mm iHttvwl. ^be'- ■■-

, " " , I I ciwuiTtritT ^ffjTWf ?wy AMI Ip 'fflf^ffyjfit aitliwii liupi ^NWI WMI~ .tot-
J

- 1 CI" 

* , 

^HIBP|P^W*^P'^WBP^P' iH^^^p j ^ p ? ^ « 3 * " ^ P ^ ^ P ^ ' P ' V ^ ^ ' W W ^ * |B/WHpHBePj'W™p™ iPPpP P J P ^ ' ^ P B ^ ^ P ' ^ P ^ B B p j J j 5P* ^ • ^ P ^ P s - ^ P ^ P P ' p ^ P I W ^ t ^ ^ p ' jBt ^RW^P^P> 

j j . 1PBPK ^ P — ^ B P ^ B ^ W ^ P ' ^■QPF9P^P
l
^P^PPk ^ P W r *^P^W ' S P / S P W I P W I W ^ P l ^ ^ W W ^ ^ S H P f l l B IHPHP^ ^ P I ^ W W I S I ^ B P ^ ' ^ ^ P ^ ^ P ^ P ' ■ ■ ^ P ^ P P J P ^ f ^ P ^ P f l P ^ W

, 

*" *~' ' ^ ■ F '^'P^P^™* lB«p8P
l
aP/^f lK^^P^Bp^ 'PPPp- *P*^"PWP^^P^PlBwWfcjfe T ! ^ ^ ^ W p p F PHpffW4C(|P4p|F w^^P w^^PJpW'^PW'^P'jp. ^̂ WW

1
' ^ ^ B ^ p i ^pp*^p^p i (p 

^P^P'V- ^ P P P ^ ^ P W P B P P ^ ^ B I P - ^ ^ ^ ^
 l

^ P « ^ P ^ ^ ^ ^ ^ p
i ^P5ppV3pw^p

, l , , , , , , ,
pB| i^^

ai
pjp

lllll
ppp "IPPJPC ■PP^^^P|SP

?
P^^P

B
^PflPPP*^™ T P T ^ P ' ^ ™ ' wP^pp^- 'pp^P^^pi^^^ffWp/ TllP^p*- ^Wt^^ ^ ^ ^ P W P

1 

t 

^ » 

■ ^ j t ^ s­" j« * " ».. . x* j > " '" " u " <­' c ! i / ­ ? ^* . ­ ■>" ­ ' * "• x , ­ % ­ , ' , ( 
^ 1 ^ k, t- t^k i P f w P flP^WPP^" ^ P «PPJEBff^P^pP^^PP iBPff^'PIPP^H^Pl^PJB^Br "!^HPPflP^^ ^PPJP^PHPIP^^^ ^BjPPPWfr^P'Py^P'PP^WWP ^Pfl^^PJ'PPIPI'^P* " 1 P H I P P J P P W P / ^ P * ^ P H P A ^PJPJF^iPgfrM^ t-

^ "PRIP^ppr ^gOIP^l^PF x ̂ P
j
P ^ ^ ' ^ P ^ ^ * ^ T P f " ^ J B ^ ^ P ^ ^ ^ ^ ^ ^ ^ ^ P T ^ ^ ^ B B ) J H V P P P P I H ^ P ^ ^ ' ^ P ^ ^ P H ^ ^ P P P B P ^ P J P T ^P^W- flP^^PPIPHP ^W^^^^P ■p^^pj^ ^ ^ P ^ ̂ PWP^WPW^B^P^P^^BI g^^Pf lPJBP 

- ' ' ^Htf-î t i > MrUt 4rtiirtP <iMftlff»- t ^ f i i ^f* ■HUB —p' t l n i i l i nmrtiipr rliitiia
 rf 

. ­ ' . ­,;,­ . ­ , , : < ' iff I' ^ . , . . i.^ "-' '* « ' " ' , _ I, 

_ ^ j , ^ P P j p P ^ W W P P P ^ ' P i ^ l - i i - V ^ R P P P W i B ^ » T P ^ M P J B l P » P H n p « P I V ^ p ? ^ W V ^ P P P P j P J » : I p F S P a P l P ^ P p P v ^ l p l | P P H i P J P « ' p J-
 W M " -

' » ' " •,:" ­ V ­ " " r " ­ "''' ~ *'' l *­" i, ' ,Jt " *1 ' " \ " "" "V * "*„ 
' • I ^^PWlPPJP ' ^B j^^Pw ^ P ^ P ' B B - ^ I ^ H ^ ^ ^ H p ^ P V ^ B H H p H I p p v ^ ^ f f p ^ p j - q p P P ' ^ p p P w . ^ F M n | 9 p f l p j p ^ ^ ^ ^ P p p P^ lp^

1
PjMfc f l !FTP>p^^Hf T P * W «pfl^BjP" ' •PPBW'SPfpPwft- -»

 T »̂ 

^ P t P ^ " P W ^ ^ P ■^P^^PPP^^K'^P JiP^BBP^'PJt
1 W "̂ _̂ " ^ t '*" f? ^* -*

1 - ^ L ■» ^ ^ "r" "* Ju_ "̂  

a -«flPJP^P^P" ^ P ^ ^ ^ - ^^P^^^PJPPfl^ ^^PtWpjBp^^PJ^P^P^f lP^ ^ W P P ^^^W^W'
,
W^P^W^F^P"P j (

1
^ r^ f fw^ J -*&^^^^^^mf ^ P P ^ ^ W ^ P P P J P F ^ W ^ P ' ^^PBPf ^ l^^P'BP^^»pp^PPW 

4 * >-1 - . . I" . "C _ ' •■ J " u. > 

g j M & M g « | i i n « f Ibp ftirtiiffifit * £ idtt X&« P*r f^** f d£--:tfail p w d i ^ t t f t aPfiBM 
i P P ' ^ ^ W W ^ P P K ^ P ^ P f ]P^^>PJW ' ■ ^^ "5p r - v ^ ^ ^ ^ " - ^ ^ ^ P ^ P ^ ^ p B P P ^ P ^ ^ ' W * ^^^PPP "^PP^^W

 l i
^ ^ P ^ P ^ W ^ P

: " ^ ^ T ^P^PSP*" -PB>
p,

HPPflW^PMI^W' HP^WPBP^^PPP'^PJt-

b
-V ^ V f ̂ ' '",' 

?f ! 

■*- • * • - , . - ^ . , „ ." v . - . - i , " , : - , , ' j
f
i . - « . v , - - ' * ' . , * . . . ^ i • . % , _ . * ■ , - . . , • • * i 

^ i ^ i i . 

. ­­­, *•­: ­ * , ­^­, >­ r̂ v ­ , ­\TT!T'NV/?^rs>"r ­ * ­? v . • : ­v :' y 



„ l I II - ? ^ ^ " ^ ^ ^ ^ ^ ^ y 
^ T - T , " - T »' ' J, " " " ' r-

* . t W'. 

A " " ^x J? •=-' - \ o A 

j - *^BPBJF B S ^ P ^ P S M ^ P B B B P ^ P T B I P J B W : ^pfB^SBiBJ . P J B P B B * >JHwWiBPBPHBBPBlsBP' 'PpBBBfBj 'BBpPBP* =Bp ^BRpJGiBjABHBfeV ^ f f ( W BJBBBB^BBP#PBBBBJpBBflB-. 

^P^PP^P^P^W^ ^^^P^PPPJ*3PH^B^P^BrlBt ^J^£^&s&r ^p^p j ^ i ^ jB^^ t ^^VBR '!^^
1
PHP?Bjt

,
™pPflB*' ^B^PB^ ^BHpl^^^PPiPfr ^ P P P ^PJ^P^P^P° P^PBf^B^^^

- T P B ^ P P ^ * dHPff^PJB'^BP ^ 

is 

T ' r -1 

llbiiiwif wi>ITmi,. HMUHI ■MJJMMI' «apk BttlbBHybt, £at ' IHPM^I * 
^^^P^^^pp^^K^^^^^Pr^P^p^^^^PPiBr ^ B P ^ ^ P ^ ^ ^ P * - PS^BMt^W

6 P^PBP^P ^ ^ ^ P ■'P^-^P^B'^WpP'^PPB^' ^B*^Pft t -BPP^^PTB^PlP^^flP rt i * 

■'' - • J&tfP* .l^P Xits£ PBi IMBt f t t i e t B f l PPSA0K, «>£ tmtfitiW' MtiMc* i l l tP» f
:
' , -.-'-■' 

-• j . ^ P " P " " ^ R W j B ' -r ■■■'BPJflpr -^P^P^p^pp^pv "^^PPPW ' p B p p ^ P ^ p t ^ ^ R P P T ^ ^ ( ^ P P P P 5 w P P B s ^ ^ r ^ ^ ^F^P»
 t

pP'P^F^P]P^.W^B■'
, BPBP^PP«^Pj4¥ P P " TPJWP ^T ^ i j — 

- • M top HE iiuri( inHHi nii fmtiFi iPl fj#wf«tif iMffiiiiiifffp Jb B M I MMMHSP I s i i i ' '"'-"'"-'-'" "'•" l,:
4 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON, D.C. 20848 

MEMORANDUM FOR CHAIRMAN SEABORG 
COMMISSIONER PALFREY 
COMMISSIONER RAMEY 
COMMISSIONER TAPE 
COMMISSIONER WILSON 

THROUGH GENERAL MANAGER 

SUBJECfg REACTOR SAFETY RESEARCH PROGRAM AND SPENT FUEL 
SHIPMENT CASK PROGRAM 

At Regulatory Infonmtion Meeting 109 on December 2 you 
requested publication of the November 19 letters from the 
ACRS on the Reactor Safety Research Program and the Spent 
Fuel Shipment Cask Program® Arrangements are being made 
to have these letters published in the spring issue of the 
quarterly review feUlS,, S»fpl?Y,« 

R» E, Hollingsworth 
Deputy. General Manager 

ee: W, B. McCool, Secretary (2) 
H« L« Price. Direefeos of.Regulation 
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DEC 6 1963 

t® reply to y«P letter of Stows&w U , 196S, eoaefflraita; sopors® 
of tbs 4i8c©sifcisass8ffia 9$ apytata 4E6 patjactp­ at ISsfeo F&lls esssl 
thsir traassfer to Baa£©sn3* ̂ #gMff̂ rffft» 1 «inh to esssffia 3*011 that 
pp^*«^ PMPt P I ^ » P » P P

,
^ ™ I » P ppppi P ^ P P N p p p i P f p m ■ ipipp*p^pppp9a_ftpppp«p>_t PP TPPPppPPi BPPP ppipppp'wopapjM j r ^ppp) ppptpppippi 

ao @v$c$t fflnptifflft s&s Bpaa tff̂ ffi a t t i s 
thin 
I t t© pos­si&te fc&afc tbm inmilxlaa yea fca­*3 rccoived fe@va 
pr«?p£©i by ©we roeoss msmumgmsi&i a copy of tshiel* is essaiosed, 
oif fclsa e&ss trust itai o£ Slss Csgata&iossssit System E^erfcaat @£ 
gsKforS ŝssrlss, I t cay •****£» tM& mm iXimzt&Zm mat ©asraal 
p2®&®$%a& «Mea temliraa «wlt»$ioa of t U ps^timas £@eteca i» 
tsteetiBg Soesttaa im w t a f«oJ<3«fefl» golasfctea of l&m£«*4. 
@s tbs oi t t £&x &$$& ©;f©y©MR&i0st&4 OTpgystegpt $&s h&@od tspssa 
PHI V*##P4A>4grtQ)q^vPapPp!p)a> aPPP PJpHpt4B pp^PJf^PKSiFatPPpSi^P'

1 PVPp^'r'ttr PjPPvPLw^pVva pJlF-PP^W^Prl^P-tt PpBpPppP^pl^a^^a'Pfcr f t PpPPpa PMPSPPPP P P P J N P P P B W P 

fceastor T­ast sgatte* <WS> B ® « IMlm Fail®. Em£ar4 ms mleetm 
h@0@32@e zfast oo@t ®K$ ttea of U&teie&SiiOSi will feo ft$>fat,an?i'1*1 f y 
Us® &t that loessstoa, fctsron^ is­3 ©5 as c:;ictls.3 buiUlag OSK2 
otteff j ewiwto , ami feacaMaa ©srs&aaal ISTOIBSS fl&@ci&liL&&& 
P^^P*" " " " P * ^ ^ * ^ ^Ri'ptptp^vHPPPPMpr £7 I f P M W T PPT(p^P*PPWppp»^^^ jpr^^rppt^PH^FPtp^pnwpp pivnap p PPfluwjA WJ&'Mm P ' P P ' f f P f P W W P P * 

os$|5@r&tec© tB&i&ss&Xt to oŝ ?®l>£oi$ o£ &ht facility ssra alfffssdy 
cvailffiUla «a fcha staff cf t t e Ifcmfona ©|«*a*i!Bg ceasaraotor* I t 
■©ts0iiX$ &® aotp4 tltttt ti&i tefaffiwt frwt ©s&sctssi to bo <&fcslasssl 
fecss 6tss CoBtsisKssat Systran EsgpwlMsiS will *s&5plas5S5st thai. 
be£si$ e&£ta£is@d £roiti ottet KSSC1©SP jr­f?fygy g îy l̂̂ a fcstos cswie^l 
cast tmd plmm& a t ©ttet losati«S8s# mxm& isfoitih tkm iSS§ to tfea 

la ccriaMiiffSiKat csne^mctiffia of cer£aia Bar few»4f f»̂ tawa­ t?­ja ̂ w* 
PPPPJ ^ ^ F V P P P r ^ p ^ p p p p ^ g p P ' P ' v P P ^PPP PHJPP PP P P P » a PP<PP PPPPPP PPPP'PWPPf' ppf^piHP

r ppPP^PFPP'PvPRr
f
P

r
PPPPPP

T B> P ™ P P P
B
PPP»^P

r 

^esi^istM a proviaicr­al pita for jnsr^s­iii o£ r«?cr^i^ ^ISs&emf 
te®&^£&l%k$ ps?|s©stS0» §'«&s©c|ssss£ 4©taila«l ©^alssasioa of ©II Cto 
Setoffs srel̂ atisig Co esch pwgtM^ ©it® $s@y ig^g eo fteal gal'Wfrti&st 
of o^» otter tlssa tfeat 4@®igwst4 ^eovisicssally. ­Sltfesag^ ĉ s?« 
i t ta ta i to tsmopt «&afi t ^ psm&si&mt m&xsR& of tfe® ©rigtoisl 
©i£a fesig^stitoi £t tx t̂efptooSA I t lift tOTBHftfiwMfl t^s$ 
^iffcstiy iatptptd wis&s isiaia&^rct t a t ASC'p setica l a 

1 

5 



. 2 -

ecl­acticn. IJhilc no provfeiessai t i t a desiccation vaa eis&j far tlse 
Prf'ttfî «MM*PWpgSiNp*aMPpPa> pP^yppp^PpiftiHBap Pwrppigr^ppaii pviHaBni^vtw y a^p^s^pifli* Hm" ^PUB ■ip"̂ p ^ptpp jyp*^p/py^M*aapp> â  pa BBPlPPaarpAaj PJPPW 

otter proposed projects for VMJSU t&a H3XB ta te»s* teaiipnased­ as 
«tte frotiaim®! ci ts f-cs plwmiag fwgoaasi, &®fc *■* ttdcb. final 
©in® selection twi t o t ssafi 

AW pfaapiPpP PaBp' pfr^anO^faWprpp PptppiwPPp apTfiffflppHP pjivp'vip B9Tp
v
fî piw&p*s f̂lrfp£8pp4M5pP PPj^f P f̂t*^P*Wr*MP PPJ»^*TPB^& aaaHri^ttpHar 

ess* tbt ©tlsasr projects <2is©s©s®f ia t t e Ettoeadins psr^pra^^ 
•nsptpppnt «aw eefcivit&m m$ th&ix ioestioa ois@^ro fetes fcha 
HBX8 ©taald that i^t o££^t fcte coss&scfc of ossissfctei teti­vUlst 
a t ttsst Isistailatioa* ©a t t e otlatr t$a«$.» tsS&fcisis; tc t ivl t io t 
at AEC eitcs E!&y fca apmrBtMri: at ©teases in i tp fcogeaai occmr. 
5& offd©r to contlma ffiy* a^silsl>lllty fio A£C fsr©gpr»a of fcfea 
eoaciptttwlt tootsaittl ss^exiwea Jwslopod at ©wsk &itea» t&a 
p p w t p ^ igaPP w p * a r P * P H P pp^pnpppppp^p^ppppppppptpppFwja p i p / p»piP»pf pp^pt«p*^p^pp^ p p * p ^ ^ p ^ ^ i ^ p w p ^ W j y p ■»»■■ i**-

atUtltibpt to t t e wriowi letcticaa. SlaUmrly* «a ©fleet t t 

X trosft t&at t t e fcreio&sag «&ti '©©rva to tSlny tfea 
tsgsas&ia® eay &ttom&tattst of projects ct t t e M S 

'(Slgwa) ten I feffig| 

Z7 £80 frxsss Calcssa St. F-233, Kavcs&or I t * *$«3 

<2> 
GM<2) 
AGM&D (2) 
COilG. LIA. (1) 



No. F-23B FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7-7^31 (Tuesday, November 19, 1963) 

Ext. 3446 

NUCLEAR REACTOR SAFETY STUDIES TO BE CONDUCTED 
AT HANFORD WORKS IN WASHINGTON 

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

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

A number of tests will be conducted in the containment 
shell. The tests will provide additional design information 
on containment and various other engineering safeguards re­
lated to the light water-cooled pressurized and boiling 
water reactors of current interest to power utilities. 

The program will also examine the effect of simulated 
loss-of-coolant accidents of varying intensities on dif­
ferent types of containment systems and components, and 
determine the effectiveness of these systems in retaining 
fission products which might be released in an actual reac­
tor accident. Studies will be made of inherent character­
istics of containment that contribute to the retention of 
any released radioactivity, as well as of the effectiveness 
of engineering safeguards that can be incorporated in the 
design and deliberately activated after an accident. Aux­
iliary studies of containment leakage and comparisons of 
methods, of measuring leakage will also be made. 

(more) 
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Development of a detailed experimental program and 
subsequent operation of the experiment will be undertaken 
by the General Electric Company, the AEC's prime operating 
contractor at the Hanford Works. Detailed design of the 
experiment will be done by Vitro Engineering Co., the AEC's 
architect-engineering contractor at Hanford. Construction 
is expected to begin early in 1964 with completion scheduled 
for early 1965. 

- 30 -

(NOTE TO EDITORS AND CORRESPONDENTS: This announcement is 
being distributed simultaneously in Richland, Washington, 
by the Commission's Richland Operations Office.) 

11/19/63 
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SUBJECT: AEC 943/12 - REVIEW OF REACTOR SAFETY RESEARCH PROGRAM AND 
AEC 943/13 - SPENT FUEL SHIPMENT CASK PROGRAM 

SECYrMcQ 

At Regulatory Information Meeting 109 on December 2, 1963, 
the Commissioners requested joint recommendations on: 

1. Reactor Safety Research Program, and 
2. Spent Fuel Shipment Cask Program, 

vis-a-vis the Advisory Committee on Reactor Safeguards November 19 
letters on these matters circulated as AEC 943/12 and AEC 943/13 
respectively. 
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General Counsel 
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COOPERATION WITH THE ATOMIC INDUSTRIAL FORUM ON AEC 
NUCLEAR SAFETY RESEARCH AND DEVELOPMENT PROGRAM 

Note by the Secretary 

The General Manager has requested that the attached 
memorandum from the Director, Division of Reactor Development, 
with enclosures be circulated for the information of the 
Commission. 

W, B. McCool 
Secretary 
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Memorandum 
TO A. R. Luedecke, General Manager . DATE. November 19, 1963 

THRU: S. G. English, AGMRD 'Vf'3 
FROM : Frank K. Pittman, Director il̂ v̂ e-t-

Division of Reactor Development 

SUBJECT: COOPERATION WITH THE ATOMIC INDUSTRIAL FORUM ON AEC NUCLEAR 
SAFETY RESEARCH AND DEVELOPMENT PROGRAM 

RD:DN:JAL 

At the meeting between the Commission and the Board of Directors 
of the Atomic Industrial Forum on September 9, 1$63; the desira­
bility of obtaining industrial input into our nuclear safety 
research and development program on a closer, more intensive 
oasis was agreed to by the Commission and the Board of Directors 
of the Forum. As §> result of subsequent discussions between 
members of the Reaetbr Development staff and Forum representa­
tives, the following has been done. 

The Forum has solicited members of industry by copies of the 
attached letter. They are also proposing to issue within the 
next few days a press release on this subject, a draft copy of 
which is attached. The main purpose of this activity at present 
is to get from the Forum their recommendations regarding 
industrial representatives to participate in our safety program. 
The final selection and assignment of these industrial repre­
sentatives will be the prerogative and responsibility of the ABC. 

We intend to inform the JCAE staff of the above activities 
Informally by telephone. 

Attachments: 
1. AIF letter to industry 
2. Draft AIF press release 
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ATTACHMENT I 

Dear : 
The Forum Committee on Reactor Safety has reached a stage 

in one phase of its activities where it must seek the more active 
participation of Forum members if it is to continue its 
effective representation of industry's interests. This relates 
to an AEC invitation to take a more active role in the day-to-day 
planning and operations of its nuclear safety program. In its 
invitation, the AEC has clearly provided to the industry an 
opportunity to step up to a problem which the industry has 
repeatedly identified as one of the most serious facing the 
further development of commercial nuclear power - the siting of 
reactors. Such participation would help the industry and also 
help the AEC. 

Outlined below is an explanation of what is needed and what 
benefits should accrue to those members who find it possible 
to participate. 

By way of background, you should know that during the 
past year the Committee has worked closely and effectively with the 
Nuclear Safety Group of the AECfs Division of Reactor Development 
in formulating an experimental nuclear safety program designed 
to be responsive to the complex and unresolved problems relating 
to the siting of nuclear power reactors. In March, for example, 
the Committee sent to the AEC an annotated list of recommended 
"short-term" and "continuing" reactor safety projects. In 
August, after an intervening meeting with the AEC staff, the 
Committee supplemented its earlier recommendations with an 
outline of recommended short-term tests on containment integrity 
and on the performance and reliability of associated engineering 
safeguards. The latter recommendations were also the subject of 

- 2 - Attachment I 
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discussion in a September 9 meeting of the Forum Board of 
Directors with the AEC Commissioners, ^/AS a member of the Forum 
Committee, Mr. of your organization, is familiar with 
this work and can provide you with additional details^/ 

The AEC nuclear safety program currently under way and 
planned appears in concept to be aimed at a number of important 
questions relating to reactor siting. The program, for example, 
includes among others the following projects; 

SPERT tests SPERT I destruction tests will get under 
way shortly. Power transients with 
SPERT III and IV using UO2 cores are 
being planned. 

STEP Title I engineering and design studies 
are under way on a Loss of Flow Test 
Facility (LOFT). Biowdown-meltdown tests 
from nuclear operation are scheduled for 
late 1967. A core melt proposed for 
SPERT II is under review. Other projects 
may be included at a later date in this 
Safety Test Engineering Program. 

Nuclear Safety Cold tests will begin within a month. 
Pilot Plant Experiments involving fission product 

release and the performance of a model 
containment facility and associated 
equipment are scheduled for early 1964. 

Containment This facility will be designed for a 
Test Facility series of short-term engineering tests 

on the performance of a medium-size 
containment facility. Detailed design 
and construction work is to begin shortly. 

Both the AEC and the Forum Committee agree that the above 
facilities and projects, and possibly others, can and should 
lend themselves to many of the engineering tests that have been 
recommended by the Committee, In reality, however, the extent 
to which these projects will be responsive to specific Committee 
recommendations will depend on detailed plans, calculations, 
and study which go beyond the scope of assistance that can be 
expected of a committee. 

For this reason we have explored with the AEC staff various 
ways of providing the type of detailed industrial consultation that 
will achieve maximum benefit for both AEC and industry. 

- 3 - Attachment I 
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With this letter we are^soliciting the cooperation of 
your company, as well as the cooperation of a number of others 
engaged in the design and construction or manufacture or 
operation of nuclear power reactors to contribute up to 
essentially the full-time services of a qualified technical 
staff member(s) to work with the AEC nuclear safety program. 

The total number of industrial representatives needed has 
not been definitely determined. Some projects will undoubtedly 
require the assistance of several industrial representatives, 
whereas the assistance of one may suffice for others. It does 
seem clear, however, that regardless of the nature of the 
project, industrial assistance will be most critically needed 
during these periods when detailed design of the facility is under 
way and when detailed plans are being made for the particular 
series of experiments or engineering tests. On the basis of 
this assumption, it is anticipated that industrial help may 
prove most useful on a concentrated but perhaps sporadic 
schedule. For example, a man (or the whole industrial group) 
might be required to spend as much as several weeks, or even 
longer, at Oak Ridge or Idaho Falls, or some other location, 
after which time he might return to his company for two or 
three months. The important thing is that he spends sufficient 
time working with the project to make the kind of contribution 
expected of him and the industry. 

Initially, the program will require a total of four to 
six qualified persons. The AEC has described its needs in the 
following way; 

"The purpose would be to provide industrial technical 
recommendations to a number of important AEC reactor 
safety projects underway and planned, particularly 
SPERT, STEP, Nuclear Safety Pilot Plant, and Containment 
Test Facility. The primary objective will be to reflect 
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industry experience and know-how gained from nuclear 
power plant design and operation in fixing those design 
parameters of reactor safety experiments that are 
most likely to have a major influence on test results. 

"We are particularly interested in individuals 
knowledgeable or experienced in fission product release 
phenomenology and/or reactor kinetics and/or engineering 
tests. Further, such individuals should be at a 
technical and management level in their respective 
organizations to assure them of complete and ready 
access to their organization's collective thinking on 
important nuclear safety concepts, as well as on 
supporting technical details. Such individuals will be 
able to make a maximum contribution to the program only 
if they are qualified themselves to make technical 
recommendations on the detailed planning of specific 
experimental and test programs and if they are in a 
position to bring to the problem the technical resources 
of their respective organizations. 

"Industry representatives would also be expected to 
effect a two-way liaison between the AEC projects in 
which they are participating and related work under way 
in their own organizations." 
The AEC will specify the number of persons to be 

selected for assignment to each program area. The Forum 
Committee will, after consultation with the individuals concerned 
and their companies, make recommendations to the AEC for the 
assignment of particular individuals. The companies, whose 
employees are selected by the AEC for participation in this 
program, will be asked to enter into an agreement with the AEC 
operating contractor who is responsible for the particular 
program area,. It is expected that the agreement will contain 
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provisions dealing with patents and other matters which AEC 
operating contractors normally use in arrangements with 

» 

consultants. Tenure of service will be 12 months and each 
commitment will be subject to renewal upon the agreement of the 
company and the AEC contractor. 

Each representative^ company or organization will be 
expected to pay his salary, ;The AEC is exploring methods to 
provide limited reimbursement for out-of-pocket costs, including 
travel expenses, 

The Forum Committee looks upon the AEC proposals as an 
opportunity to introduce useful industrial thinking and know-how 
into a program which is vital| to the further development of 
commercially competitive nuclear power. The Forum also believes 
that the proposal provides a|:mechanism for keeping industry 
informed on the detailed progress of the AEC program. The 
industrial representatives w|.ll be expected to report periodically 
to the Committee on Reactor Safety. 

The advantages of such an arrangement to the sponsoring 
company lie in the assuranc4 of being currently and fully 
informed on the technological details of those programs in 
which its representative is5participating. It can also 
reasonably expect, via such an arrangement, to have an important 
and continuing influence on the scope and content of AEC reactor 
safety projects. AEC considers this to be of major importance. 

Thi3 is an exploratory letter which invites your comments 
and expressions of interest. To facilitate your response, 
we are enclosing a separate information sheet on which you 
may check the extent of your interest* 

Thank you. 
Sincerely, 
/s/ Louis H. Roddis, Jr. 

Louis H. Roddis, Jr* 
President 

End. 
- 6 - Attachment I 
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Information Sheet 
on 

Contributing Services of Consultant to AEC Nuclear Safety program 

Please complete and return this sheet at your earliest 
convenience to Edwin A. Wiggin, Secretary of the Forum Committee 
on Reactor Safety, Atomic Industrial Forum, 850 Third Avenue, 
New York, N. Y. 10022, A business reply envelope is enclosed 
for your convenience. 

1. Interested -
2. We wish to offer the services of Mr. . of our 

staff to work as a consultant to the AEC Nuclear Safety 
program. 

3. His (their) qualifications may be summarized as follows; 

4. We prefer that our representative(s) be assigned to the 
following project area; 

SPERT ; 
Nuclear Safety Pilot PJant 
LOFT 
Containment Test Facility 

5. We are not now in a position to volunteer the services of a 
representative, but we would be interested in taking 
advantage of this opportunity at a later date 

6. We have no interest in this proposal . 
Name; 
Company: 

- 7 - Attachment I 
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ATTACHMENT II 

ATOMIC INDUSTRIAL FORUM 
850 Third Avenue 

New York 22, N. Y. 

Draft of Proposed News Release 

INDUSTRY INVITED TO PARTICIPATE IN AEC REACTOR SAFETY PROGRAM 

The Atomic Industrial Forum announced today that it is 
inviting expressions of interest from the nuclear industry 
for more active participation in programs relating to nuclear 
reactor safety. The invitation stems from the desire of the 
Atomic Energy Commission to receive on a closer, more intensive 
basis the input of industrial thinking and know-how into its 
nuclear safety experimental and engineering test program. 
Projects identified by the AEC that would be expected to benefit 
from industrial participation and assistance are; (1) SPERT 
tests in Idaho involving the study of nuclear power transients 
and excursions; (2) LOFT tests in Idaho which include plans for 
observing and minimizing the consequences of a reactor 
core meltdown following an intentional loss of coolanti (3) Nuclear 
Safety Pilot Plant tests at Oak Ridge which starting early next 
year will include studies on the performance of a model 
containment facility and associated equipment in confining and 
reducing the concentration of released fission products; and 
(4) Containment Systems Experiments which will include short-term 
engineering tests on a medium-size containment facility to be 
built in the near future at one of the AEC's sites-. 

The number of industrial representatives needed has not 
been definitely determined. Some projects are expected to 
require several representatives whereas others may require only 
one. AEC has said that it is "particularly interested in 
individuals knowledgeable or experienced in fission product 
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release phenomenology and/or reactor kinetics and/or 
engineering tests. Industrial representatives should also be 
at a technical and management level in their respective 
organizations to assure them of complete and ready access to 
their organization's collective thinking on important nuclear 
safety concepts, as well as on supporting technical details." 

The Forum's action results from a close working 
relationship during the past year between the Forum's Committee 
on Reactor Safety and the AEC's Nuclear Safety Group. During 
this period, the Forum Committee has made a number of 
recommendations to the AEC on how the AEC program could be 
modified and supplemented in the interest of providing early 
answers to a number of important questions relating to the 
siting of power reactors. 

Forum President Louis H. Roddis, Jr., has sent letters 
of inquiry to a number of firms engaged in the design, 
construction and operation of power reactors asking them to 
indicate their interest in participating in this AEC program. 
Other interested firms and private organizations are asked to 
contact the Forum's Technical Project Manager Edwin A. Wiggin* 
The information developed from this program as well as the 
information from the AEC's other safety projects will be made 
available to the entire nuclear industry. 
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AEC 943/13 
COPY NO. ^ 

ATOMIC ENERGY COMMISSION 

SPENT FUEL SHIPMENT CASK PROGRAM 

Note by the Secretary 
The attached letter, together with the enclosure, from 

the Chairman, Advisory Committee on Reactor Safeguards, is circu­
lated for the information of the Commission, The correspondence, 
as appropriate, has been referred to the Director of Regulation 
and to the General Manager. 

W, B. McCool 
Secretary 
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November 19, 1963 

Honorable Glenn T. Seaborg 
Chairman 
U. S. Atomic Energy Commission 
Washington, D. C. 

Subject: SPENT FUEL SHIPMENT CASK PROGRAM 

Dear Dr. Seaborg: 

At the request of the Division of Licensing and Regulation, 
the Advisory Committee on Reactor Safeguards has followed 
the problems in development of large spent fuel shipment 
casks. The Committee has also discussed the status of 
research concerning shipment casks as part of its review of 
the Division of Reactor Development Safety Research Program. 

Committee comments, concerning the development of these casks 
are contained in the attached letter to the General Manager. 

Sincerely yours} 

/s/ D. B, Hall 

D. B. Hall 
Chairman 

Attachment: 
Letter to the AEC General Manager, dated November 19, 1963, 
Subject: Spent Fuel Shipment Cask Program. 
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November 19, 19^3 

A. R. Luedecke 
General Manager 
U. S. Atomic Energy Commission 
Washington, D. C. 

Subject: REVIEW OF SPENT FUEL SHIPMENT CASK PROGRAM 

Dear General Luedecke: 

At the request of the Division of Licensing and Regulation, the 
Advisory Committee on Reactor Safeguards has been following the 
problems in development of large spent fuel casks. A briefing 
by members of the DL&R Staff on the status of this work was given 
to members of the ACRS Subcommittee on June 5, 1963, and further 
review of the research status was given at a meeting of the 
Division of Reactor Development Staff and the ACRS Subcommittee 
on Reactor Safety Research on October 16, 1963* 

Substantially all of the spent fuel shipping casks currently in 
use, being designed, or fabricated use lead as the principal 
shielding material. Potential loss of shielding by melting in 
case of fire or by penetration is a drawback in the use of lead. 
Consequences of the loss of shielding in a fire might be severe. 

A large increase in the number and size of casks built and shipped 
is expected. In view of the anticipated increase in cask shipments, 
and the problem of following and protecting them during transit, the 
Committee recommends that the research program on spent fuel casks 
include study of shielding materials other than lead. 

Sincerely yours, 

/s/ D. B. Hall 

D. B. Hall 
Chairman 

CC: H. L. Price, Director of Regulation 
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AEC 943/12 
COPY NO. m 

ATOMIC ENERGY COMMISSION 

REVIEW OF REACTOR SAFETY RESEARCH PROGRAM 

Note by the Secretary 

1. The attached letter, together with the enclosure, from 
the Chairman, Advisory Committee on Reactor Safeguards, is circu­
lated for the information of the Commission. The correspondence, 
as appropriate, has been referred to the Director of Regulation 
and to the General Manager. 

2. The referenced ACRS letters of August 1, 1963, Decem­
ber 31* 1962, and August 30, 1962, were circulated, respectively, 
as AEC 943/11, AEC 943/10, and AEC 149/18. 

W. B. McCool 
Secretary 
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November 19, 1963 

Honorable Glenn T. Seaborg 
Chairman 
U. S. Atomic Energy Commission 
Washington, D. C. 

Subject: REVIEW OF REACTOR SAFETY RESEARCH PROGRAM 

Dear Dr. Seaborg: 

The Advisory Committee on Reactor Safeguards has reviewed all 
major portions of the reactor safety research program being 
sponsored by the Division of Reactor Development. Comments 
concerning various aspects of this program have been trans­
mitted to you in letters dated August 1, 1963, December 31* 
1962 and August 30, 1962. 

Additional comments, representing the Committee's thoughts on 
the conduct of the overall program, are contained in the attached 
letter to the General Manager. 

Sincerely yours, 

/s/ D. B. Hall 

D. B. Hall 
Chairman 

Attachment: 
Letter to AEC General Manager, dated November 19, 19^3* 
Subject: Review of Reactor Safety Research Program. 

\ 
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November 19, 1963 

A. R. Luedecke 
General Manager 
U. S. Atomic Energy Commission 
Washington, D. C. 

Subject: REVIEW OF REACTOR SAFETY RESEARCH PROGRAM 

Dear General Luedecke: 

In its letter of August 1, 1963, the Advisory Committee on Reactor 
Safeguards stated an intent to comment further on the Reactor 
Safety Research Program. Some additional comments, which are1 now 
transmitted, represent views of the Committee on the area of 
research that requires the greatest emphasis, with some discussion 
of the bases for these views. 

The Committee believes that it is of primary importance to determine 
to what extent engineered safeguards can be relied on in relaxing 
reactor site restrictions. 

In the light of present knowledge, it seems unlikely that general 
principles wiH render incredible the possibility that high power 
nuclear reactors can have large power excursions, or that they can 
have substantial core meltdown. Therefore, it must be expected 
that the safety analysis for locating and designing nuclear reactors 
will continue to assume such accidents to be possible, even if only 
remotely so. 

Reactor accidents leading to temperatures and pressures representa­
tive of nuclear weapons can be considered incredible on physical 
grounds, Also, reducing the direct radiation effects of nuclear 
excursions to tolerable levels seems to pose no insuperable design 
problems. Primary attention will have to be given to potential 
release of fission products to the environment. 
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In such a release, fission products would usually have to pass through 
several stages of protection before being a public hazard. These are 
indicated by the successive transitions: 

1. Release from the fuel element to the reactor vessel; 

2. Release from the reactor vessel to the containment or 
confinement; and 

3. Release from the containment or confinement to the external 
environment. 

The Committee considers the fundamental goals of an adequate safety 
research program with respect to fission product release to be 
establishing the significance and reliability of each of these barri­
ers and determining the extent to which they attenuate such release. 

Research conducted so far has led to an adequate estimate of the 
fractional release of fission products from molten uranium and uranium 
oxide fuel. This work should be extended to other fuels showing 
promise. 

Establishing upper limits for release fractions from the vessel to 
the containment or confinement, and from the containment or confine­
ment to the atmosphere, seems more difficult. As stated in the 
Committee letter of August 1, 19^3, environmental conditions will 
influence the results. An important research area needed to obtain 
good estimates of plate-out or deposition is the identification of 
the chemical and physical form of the fission products released during 
possible accidents. If the form of the fission product release is 
known, deposition temperatures, chemical reaction rates, agglomeration 
rates, and settling rates can be estimated. The conditions of current 
experimental release studies are often not those expected during 
accidents. The program should concentrate on fuels, atmospheres, and 
experimental conditions of relevance to reactor accidents. The safety 
research program should be strengthened in this area. 

Large scale tests such as LOFT are not expected to contribute signif­
icantly to basic understanding of the phenomena mentioned above. They 
will show only what happens in the specific cases tested. When suffi­
cient basic research has been performed on the physical and chemical 
processes important to plate-out and deposition, prediction of the 
result of a large scale experiment becomes feasible. At this point, 
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proof tests such as LOFT may make a contribution. It is doubtful 
that experiments done with the Nuclear Safety Pilot Plant will 
by themselves provide the upper limits relevant to large scale 
core meltdowns in real reactor vessels. 

As indicated in our letter of August 1, 1963, the determination of 
decontamination factors for air cleaning systems and similar devices 
under actual conditions of release to the atmosphere is an important 
research area. 

Some of the other major studies that will elucidate the probability 
and severity of accidents and hence the chances of fission product 
release are the following: 

1. Research on the probability of gross rupture of primary 
pressure vessels and other pressurized components is needed. Infor­
mation is needed on methods to protect the containment or confinement 
from possible missiles. 

2. Further studies of the brittle-ductile transition of steels 
are needed. The effects of radiation, radiation rates, radiation 
under stress, and welding variables on the brittle-ductile transition 
phenomenon need further exploring. The results need to be analyzed 
both in terms of fracture stress and energy absorption. More infor­
mation on the change of energy absorption and crack propagation with 
irradiation rate would be useful. 

3. The SPERT-I destructive test on November 5, 1962, showed 
evidence of an unexpected threshold phenomenon that increased the 
destructiveness of a nuclear excursion. The nature of this phenom­
enon should be clarified. The existence of other threshold phenomena 
should be watched for in subsequent SPERT-type destructive tests on 
water cooled systems. 

Recent renewed emphasis on the long range role of large fast breeder 
reactors points up the need for a well developed, long term, compre­
hensive research program on the safety of such reactors. A strong 
research program started now should develop information very useful to 
the first generation of very large fast reactors. Some of the matters 
carrying special safety implication are as follows: The Doppler coef­
ficient; reactivity effects due to coolant voids and fuel movement; 
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the mode of fuel element failures, including foaming and slumping; 
unstable boiling of sodium during a transient; the stability and 
safety in the presence of positive coefficients. 

The Committee wishes to reiterate its view that the Reactor Safety 
Research Program promises to be of great significance toward 
establishing how far engineered safeguards may be relied on in 
easing reactor site problems. 

Sincerely yours, 

/s/ D. B. Hall 

D. B. Hall 
Chairman 
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NUCLEAR SAFETY RESEARCH AND DEVELOPMENT PROGRAM 
RELATED TO CIVILIAN POWER REACTORS 

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

To begin with, although I do not believe it is neces­
sary to emphasize to this group the overriding importance 
of safety considerations in the design, construction and 
operation of reactors, I think it is important to note par­
ticularly events of the past year regarding reactor siting, 
to recognize the problems of public understanding of nuclear 
safety, and whenever possible to take a positive, even ag- ^ 
gressive, attitude in meeting these problems. The industry's T 
record with respect to safety is first-rate and is, I firmly ^ 
believe, a reflection of the importance and effort attached ^ 
to safety matters by the AEC and the nuclear industry. It w 
is certainly more than just plain fortuitous. 

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

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

Nevertheless, there were criticisms, constructive, I 
might add, and realizations too, that some parts of the 
safety program were getting to be insufficiently related to 
the real problems and needs of the nuclear industry. To 
the extent such a state of affairs did exist or was believed 
to exist, it was due, in considerable measure, on the one 
hand, to a lack of knowledge of the kind and extent of infor­
mation being developed and, on the other hand, to a lack of 
knowledge of the kind of information that was desired. Such 
feed-back mechanisms as did exist were not particularly 
effective. 

From my viewpoint, in the past two years significant 
strides have been made in improving this nuclear safety 
information feed-back situation. Reactivation of the Forum 
Committee on Reactor Safety under the chairmanship of Ken 
Davis, and the subsequent meetings between the committee and 
the program people, and individual committee members and 
ourselves, have been mutually beneficial. Recommendations 
regarding the program from the Forum Committee have materi­
ally assisted in program definition and direction. They 
have also led to a recognition that as the safety research 
and development program progresses from a program definition 

(more) 
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stage to one of project, experiment and test design, more 
specific information feed-back mechanisms are essential. 
This was noted and recognized in the meeting between the 
Forum Board of Directors and the Commission several weeks 
ago. Accordingly, plans are being developed for establishing 
a mechanism whereby the safety project people get the bene­
fit of a closer, more continuous industry input and industry 
gets the benefit of more timely information more closely 
associated with their needs. Shortly, I hope, a number of 
you will be asked to become participants in the AEC safety 
programs and I will let Ken Davis describe what we have in 
mind. I am sure the stated concern and interest of indus­
try in this area will be reflected in your response to such 
an invitation. 

Similarly, within the past two years the ACRS has estab­
lished a Subcommittee on Safety Research and Development. 
This group was originally under the chairmanship of John 
Howe, and during the past year has been under the able leader­
ship of Herb Kouts. Our meetings and discussions with this 
group have likewise been of significant benefit to the pro­
gram and, I hope, useful to the ACRS. 

Along these lines I should also mention the safety pro­
gram study recently initiated by our Program Evaluation 
group within the Division of Reactor Development. This too, 
I believe, will contribute to assurance of rational program 
definition and direction. 

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

Now, having made these general statements and self-
serving declarations, some specifics are in order. I will, 
however, only highlight, in the form of a list, program and 
project plans and accomplishments. Other speakers who are 
intimately involved in various parts of the program will 
likely go into somewhat more detail. 

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

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

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

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

3. Our capability to investigate, on a more realistic 
scale, the behavior of accident-born fission products and 
counter-measures to control them, has been substantially 
enhanced with the conception and installation of the Nuclear 
Safety Pilot Plant at ORNL. The cold check-out of the fa­
cility is being completed now and the test program should 
start early in 1964. 

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

5. A Nuclear Safety Information Center has been estab­
lished and put into operation at ORNL under the direction 
of Bill Cottrell. The Center will collate, analyze, and 
synthesize nuclear safety information on the broadest pos­
sible basis. It is, in a very real sense, an effort to 
apply research and development data which has been generated 
over the past years. It will undertake specific projects 
on its own and will also respond to inquiries in the safety 
area from essentially all comers. Its first major under­
taking is a comprehensive analysis of behavior and control 
of radioactive iodine. This project was undertaken because 
of its importance with respect to reactor location. 

(more) 
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6. A Containment Systems Experiments project has been 
developed and only recently assigned to Hanford. We are 
attaching great importance to test data and information to 
be obtained from this work, also particularly with respect 
to reactor location. Existing facilities at Hanford will 
be utilized in this work. Briefly, the main feature of the 
project will be an outer steel shell of some 30,000 cu. ft. 
designed for 75 psig and a 150 cu. ft. pressurized source 
designed to 2500 psig. A wide range of containment schemes 
and parameters and so-called "engineered safeguards" will 
be studied and tested, as well as the transport of fission 
products over a wide range of system conditions. Project 
design and engineering work has been started and it is hoped 
that significant testing will start in about 15 months. 

7. Another important project related to containment 
has been developed, assigned to the General Electric Company, 
and the initial phase of this work is now under way. It 
deals with the phenomena associated with pipe rupture in 
pressurized reactor coolant piping. Such failures have been 
generally postulated as the initial event which subsequently 
leads to core meltdown and fission product release in water 
reactors. We believe that better understanding of, and bet­
ter quantitative information on initiating mechanisms for 
pipe failure, how defects grow to cracks, how cracks grow 
to failures, maximum size of rupture, probability of failure — 
will not only lead to a more rational technical basis for 
assessing this facet of the nuclear safety problem, but 
also to preventive design measures, materials and fabrication 
inspection, and other engineering steps to prevent such 
accidents. 

S. The contributions from-actual experience to our 
understanding and knowledge of design, construction and 
operating factors that specifically relate to safety are 
obviously important from at least two standpoints. First, 
from experience we should be getting better bases on which 
to evaluate the degree to which our safety objectives have 
been accomplished. Second, our experience should lead to ways 
to do a better job of engineering with respect to safety. 
It was this kind of thinking'that led us to initiate, in a 
small, but we believe significant way, a systematic com­
pilation and analysis of reactor operating experience under 
John Garrick at Holmes and Narver. 

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

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

Safety studies applicable to gas cooled reactor systems 
have largely been conducted in conjunction with the design 
of specific plant prototypes. General safety studies of 
the type performed with the SPERT reactors on water systems 
have not been undertaken to date. However, plans are under 
way to expand the safety effort on gas cooled reactors con­
sistent with the Commission's interest in large gas cooled 
reactors directed to the U235/rhorium fuel cycles. Small 
scale laboratory studies of uranium carbide fuel properties 
under accident conditions (including fission product release 
behavior) have been under way for some time. Consideration 
is being given, however, to the conduct of integral core 
type experiments, to study nuclear excursion behavior and 
the associated reactivity coefficients of a small gas cooled 
reactor core of advanced design. The feasibility of using 
existing reactors for such tests is being explored at the 
present time. Analytical studies and perhaps small scale 
out­of­pile experiments will also be initiated to study the 
effects of a depressurization accident for gas cooled sys­
tems. Such an accident is generally considered to be the 
major one for gas cooled reactors. 

Fast reactor safety studies will also be expanded within 
the next year to anticipate, insofar as possible, safety 
problems which may arise in the development of large ceramic 
fueled fast breeder reactors. TREAT studies of the phenomena 
associated with fuel meltdown and reassembly will include 
experiments with ceramic type fuels, oxides and carbides, 
in addition to the work already under way on metallic fuels. 
TREAT experiments will include the use of a sodium loop to 
more adequately simulate conditions existing in a fast reac­
tor during power operation. 

The recent international meeting on fast reactor safety, 
breeding, and economics, which was held at Argonne early in 
October, indicated considerable preoccupation with the pos­
sible existence of a positive sodium void coefficient in 
large, dilute ceramic fueled fast reactors. Considerable 
effort will be expended in the FARET and other fast reactor 
"programs to obtain a better understanding of the true value 
and meaning of the sodium void and Doppler coefficients for 
large fast reactors to determine the margin of safety they 
possess. Our studies will continue on the understanding 
and behavior of accident effects in fast reactors ■— neglecting 
the known margins of safety — just to determine the true 
magnitude of reactor accident consequences. The meltdown 

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

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

An example, obviously over-simplified for purpose of 
our present discussion, goes something like this. The reac­
tor constructor says if you can demonstrate, prove, or 
otherwise convince yourself, and whoever else is involved, 
that your containment scheme does and will continue to per­
form according to design specifications, i.e., to contain 
the consequences of a maximum accident, then you have solved 
your over-all safety and siting problem. Therefore, this 
is the direction we should take — demonstrate containment. 
The reactor designer says if you can demonstrate, prove, 
etc., that there will be no meltdown in the event of an 
accident, then you are home clear. You may mess up the 
plant some but with no fission products to be transported 
you have your problem licked. Still another, I'll call him 
our fission product behavior man, says if you can show how 
almost any conceivable amount of iodine which may be evolved 
from an accident can be naturally attenuated by a factor of 
at least 100, then it is only logical that this effect should 
receive primary attention with experimental effort since it 
has a direct bearing on the siting problem. You therefore 
should study iodine behavior. 

All of these views are meritorious and logical and, I 
believe, have more than a thread of consistency running 
through them. In a well-balanced research and development 
program I believe all three of these views must be pursued. 
I do not believe we ..would, be .making the kind of contribution 
we should make if we were to go out and run a test to find 
out what happens and then not be able to say very much of 

(more) 



- a -

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

The point I should like to emphasize is that we are 
making every effort to achieve a balanced program that will 
provide maximum output of useful information. To do this, 
I believe over the next few years the further emphasis we 
have placed on engineering scale tests, on investigations 
where the accident conditions are reproduced or simulated 
as closely as possible, is in order. Fundamental research 
studies, to obtain a thorough understanding of the accident 
phenomena observed through the engineering scale tests, must 
also be pursued. 

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

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

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

A number of tests will be conducted in the containment 
shell. The tests will provide additional design information 
on containment and various other engineering safeguards re­
lated to the light water-cooled pressurized and boiling 
water reactors of current interest to power utilities. 

The program will also examine the effect of simulated 
loss-of-coolant accidents of varying intensities on dif­
ferent types of containment systems and components, and 
determine the effectiveness of these systems in retaining 
fission products which might be released in an actual reac­
tor accident. Studies will be made of inherent character­
istics of containment that contribute to the retention of 
any released radioactivity, as well as of the effectiveness 
of engineering safeguards that can be incorporated in the 
design and deliberately activated after an accident. Aux­
iliary studies of containment leakage and comparisons of ^ 
methods of measuring leakage will also be made. 'p-

(more) "^ 
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Development of a detailed experimental program and 
subsequent operation of the experiment will be undertaken 
by the General Electric Company, the AEC's prime operating 
contractor at the Hanford Works. Detailed design of the 
experiment will be done by Vitro Engineering Co., the AEC's 
architect-engineering contractor at Hanford. Construction 
is expected to begin early in 1964 with completion scheduled 
for early 1965. 

- 30 -

(NOTE TO EDITORS AND CORRESPONDENTS: This announcement is 
being distributed simultaneously in Richland, Washington, 
by the Commission's Richland Operations Office.) 

11/19/63 
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August 1, 1963 

Honorable Glenn T. Seaborg 
Chairman 
U. S. Atomic Energy Commission 
Washington, D. C. 

SUBJECT: REVIEW OF REACTOR SAFETY RESEARCH PROGRAM 

Dear Dr. Seaborg: 

The Advisory Committee on Reactor Safeguards has continued 
its review of the program in reactor safety research spon­
sored by the Division of Reactor Development. Comments 
by the Committee concerning portions of this program were 
forwarded to you in letters dated August 30* 19&2, and 
December 31> 19»2. 

Additional comments, dealing with that portion of the pro­
gram related to fission product release from fuel elements 
and subsequent retention in containment barriers, are con­
tained in the attached letter to the General Manager. 

Sincerely yours, 

/s/ D. B. Hall 

D. B. Hall 
Chairman 

Attachment: 
Ltr. to Gen. Mgr. dtd 8/1/63. 
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A. R. Luedecke 
General Manager 
U. S. Atomic Energy Commission 
Washington, D. C 

SUBJECT: REVIEW OF REACTOR SAFETY RESEARCH PROGRAM 

Dear General Luedecke: 

The Advisory Committee on Reactor Safeguards has been reviewing the 
safety research program of the Atomic Energy Commission for several 
months. This review, undertaken at the request of the Division of 
Reactor Development, has been very timely because it has come during 
a period when engineered safeguards are increasingly used to justify 
sites that would otherwise be unacceptable. At the outset, the 
Committee wishes to thank the Division of Reactor Development for 
the opportunity to hear of the progress being made in reactor safety 
research and to comment on it. In a previous letter to you, dated 
December 31, 1962, some views of the Committee on the Spert and STEP 
projects were transmitted. In this letter additional comments are 
offered only on those portions of the program designed to provide 
further information on the release of fission products from fuel 
elements and the place and extent of their removal in passing through 
successive spaces and barriers. 

The Committee would like to stress that dependence on engineered safe­
guards to reduce the effects of credible reactor accidents must be 
supported by confidence that the safeguards would act as expected. 
There must be assurance that the conditions to which the devices would 
be exposed are correctly foreseen. The effectiveness of the devices 
under these conditions must be established. 

The safety research program devotes much of its attention to questions 
about the nature and magnitude of fission product releases by variouB 
mechanisms. Most of the research concerns the release of fission 
products by fuel that has been melted by afterheat. In most instances, 
the fission product heating is simulated by other means: plasma torches, 
electrical heating, induction heating. Several kinds of fuel are being 
investigated. Those being studied and proposed for study include the 
principal reactor fuels for the converter reactors. 

» 
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In the spirit of the statement made above, that confidence in per­
formance as planned is essential, the Committee would like to comment 
on aspects of these fission product release studies. Most of the 
comments simply reiterate views on which the research has been based, 
and these are stated again here only for completeness. 

The two basic questions to be answered by fission product release 
studies are: (l) how much of what fission product of significance 
is released, and (2) in what form are the fission products released? 
There are no simple answers to these questions, because the answers 
depend on a variety of environmental conditions. These include: 
(l) the chemical composition of the fuel (e.g., uranium metal, uranium 
oxide, uranium carbide, alloying constituents), (2) the physical nature 
of the fuel (for instance, sintered oxide or vibratory compacted oxide), 
(3) the degree of burnup, (k) the temperature history of the melt, 
(5) the kind of cladding, (6) the kind of atmosphere in which the melt 
takes place (air, steam, air-steam mixture, noble gas). Amplification 
of the basic questions in the light of the environmental effects leads 
to such questions as: What fraction of the release of volatile fission 
products, particularly halogens, is in elemental form? What is the 
particle size distribution of released nonvolatiles? What is the 
expected degree of adsorption of volatiles on these particles? What 
chemical compounds are formed? What is the size distribution of the 
particles with which there are associated? The answers as functions 
of the envii-oamental conditions must be known if the behavior of the 
engineered safeguards is to be assured. 

In addition, the CoTcdLttee would like to draw attention to the presence 
of large amounts of plutonium and other transuranic species near the 
end of reactor core life. The possible release of these, the effect 
of their release, and their effect on fission product release should 
be studied. 

( 
Throughout, care must be taken to assure that the history of signi­
ficant fission products is followed. In circumstances where halogens 
are released in easily removable form, the effectiveness of the 
engineered safeguards will probably depend on other fission products. 

It appears that some increase in the Atomic Energy Commission's safety 
research program will be needed if satisfactory answers to the above 
questions on fission product release are to be available for inter­
preting the consequences of integral experiments such as LOFT. 
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The release of fission products from fast reactor fuels should also 
receive growing attention. The fission product distribution curve 
differs somewhat with fission neutron energy. Fission product yields 
from plutonium fission are somewhat different from those from lr35 
fission. The fuels themselves will differ from those used in thermal 
converter reactors. 

Before leaving the subject of fission product release research, the 
Committee would like to comment on the proposed studies of fission 
product release by methods other than simple fuel melting. The 
releases associated with nuclear excursions or chemical reactions 
(such as those between water and metals) will differ from the ones 
discussed above. The series of Spert destructive tests will shed 
some early light on the nature of such releases as well as on other 
questions. But the basic physical understanding of the releases will 
depend on research such as is projected for the Power Burst Facility. 
The Committee wishes to emphasize the need for the PBF, and to support 
its early construction and use. 

The retention of released fission products on the inner walls and 
internals of the reactor vessel will reduce the magnitude of the re­
lease by an amount that is so far unpredictable. This reduction 
factor will depend on complicated circumstances: the geometry and 
composition of the surfaces, the form of the fission products (gaseous, 
elemental, particulate), the temperatures of surfaces, the size of 
the reactor vessel or pipe rupture, and the atmosphere in the reactor 
vessel. It will be necessary to identify the cause of the reduction, 
to establish the dependability of results. The Nuclear Safety Pilot 
Plant should help to answer a number of the questions influencing 
the expected retention of fission products in the reactor vessel, but 
it may be that the complication of structural members and fuel element 
surfaces will only lead to a lower limit on the advantage to be gained 
from vessel retention. The need for careful control in these experi­
ments is stressed. It is noted that a plasma torch will be used to 
melt the fuel. This torch will be located in a separate chamber out­
side the simulated reactor vessel. Attention has been given to assuring 
that the release into the simulated vessel resembles that from an after-
heat meltdown: this must be assured. The variable nature of the re­
lease as influenced by features of the melting, discussed earlier, 
should be taken into account. The course of the deposition in the 
vessel should become well enough understood on purely physical and 
chemical grounds to permit mathematical justification of vessel 
retention factors that might be assumed in reactor plants. 
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Beyond the escape from the vessel, released fission products to be 
a major hazard must still escape whatever containment or confinement 
is provided. The tests of retention by containment or confinement, 
and the effectiveness of air cleanup devices under actual conditions, 
are planned for the LOFT facility. Related test facilities have also 
been proposed: the pressure Suppression Facility, and more recently, 
Spert-II. 

It is difficult to specify the features important in finding the 
degree of retention in the containment or confinement building 
except by reiterating the need to justify whatever retention factors 
may be claimed in the future. This justification must rest on a 
foundation of physical and chemical understanding. The same sources 
of complication as pertain to vessel retention factors will also apply 
here. 

In view of the recent finding of almost total release of several 
significant fission products, transport effects assume very great 
importance. The various engineered safeguards that have been proposed 
to reduce further the extent of final release should be tested under 
conditions under which they must be expected to perform. These engi­
neered safeguards include spray washdown systems in the vessel and in the 
reactor building, building air recirculation systems, and final air 
cleanup systeme. The variability of possible fission product releases 
will affect the performance of all of these. The temperature and 
steam content of the atmosphere will affect the performance of recircu­
lating and final air cleanup systems. The possibility of saturation 
of air cleanup systems should be investigated. The rate of re-evaporation 
of halogens washed down by spray systeiis should be known. 

The pressure suppression scheme that ha3 been designed for some re­
actors bears further testing over a somewhat larger range of variables. 
In relation to the fission product retention problem, however, it would 
be useful to establish experimentally to what degree this scheme can 
be relied on for reduction of fission product escape. 

The proposed Pressure Suppression Facility seems to be the one device 
that has been proposed for systematic study of the effectiveness of 
engineered safeguards such as building spray systems, air recirculation 
cleanup systems, and pressure suppression. The Committee wishes to 
encourage further development of this proposal, with emphasis on the 
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goal of physical justification of the reduction factors to be assigned 
such engineered safeguards. 

The Committee views the LOFT experiments as being in the nature of 
necessary full system tests. These would establish whether the more 
specific research on the individual and successive aspects of the core 
meltdown and fission product release have made it possible to predict 
accurately the complete sequence of events, and whether any effects 
of importance have been overlooked. As corollaries to this view, the 
Committee believes that the research that is to be correlated on a 
full system basis must be at an adequate stage for this test when it 
is performed, and that the LOFT experiment must be well instrumented 
to establish quantitatively the physical and chemical nature of the 
release from the fuel, the vessel, and the building, and the environ­
mental features influencing the release. It is doubtful that a 
single LOFT meltdown will be adequate to provide the confidence in 
predictability of the magnitude and kind of fission product releases 
after core meltdown. 

The proposed use of Spert-II to provide some information prior to 
the LOFT experiments would be of questionable value. Because the 
basic experiments needed for interpretation would almost surely not 
be finished in the two years before a Spert-II meltdown can be done, 
this test could not be considered as a systems test of the nature of 
LOFT. Without the physical understanding of the more elementary 
processes, any results achieved could not be depended on as guides 
to predicting fission product releases following meltdown of other re­
actors. It seems that at best a Spert-II meltdown might give some 
further guidance to the conduct of the later LOFT tests. 

The Committee has been favorably impressed by the emphasis that the 
Division of Reactor Development gives to research on nuclear reactor 
safety. This research should be of real value in helping to ease the 
problems of reactor siting and the assured performance of engineered 
safeguards. 

The Committee will forward further comments on research aimed at re­
ducing or clarifying the possibility of serious accidents when the 
review of these portions of the research program has been finished. 

It is clear that some facets of reactor safety are more important than 
others, and the degree of urgency in attaining useful results varies. 
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In the near future, the Committee will forward to you their views 
on the coverage of these facets, on the general scope of the pro­
gram, and the relative emphasis that should be placed on various 
aspects of the program. This critique will be based on our opin­
ion of the relative importance of safety problems being faced in the 
siting, design and construction of large power and test reactors. 

Sincerely yours, 

/s/ D. B. Hall 

D. B. Hall 
Chairman 
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0OFFICI ^ ^ Reference Sectiorf 

TO 

FROM 

Curtis A. Nelson, Director 
Division of Inspection 4, ^ 

W. B. McCool, Secretary '*«%„%„ 

DATE: July 31, 1963 

SUBJECT: DIVISION OF INSPECTION REPORTS 

SECY:JFG 

1. You will recall at Meeting 1954 on July 29, 1963, during 
consideration of the Division of Inspection Report concerning A Study of 
the AEC-Owned Reactor Safety Review System (July 19, 1963), the Commission 
requested paragraph 5 on page 15 of the Report be revised to reflect clearly 
that in cases of differing views between the General Manager and Director of 
Regulation with respect to the approval of a safety analysis report, the 
matter will be referred to the Commission for resolution. Other appropriate 
cases will also be submitted to the Commission. 

2. Commissioner Ramey requested also that the Division of 
Inspection look into the question as to whether the Commission is being 
afforded an adequate opportunity to discharge its safety responsibilities 
with regard to reactors in the possession of the Department of Defense. 

3. During consideration of AEC 132/61 - Quarterly Report by the 
Division of Inspection, you said a report on the appraisal of technical 
performance by AEC contractors will be submitted to the General Manager 
at an early date with a view toward enhancing contractor performance. 

cc: 
Chairman 
Commissioner Ramey 
General Manager 
Deputy General Manager 
Asst. General Manager 
Director of Regulation 
Deputy Director of Regulation 

<&**<*& W^£^9 
M 

_-OFH€IAIrtiSrt5NLY 
5\ 
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July 29, 1963 

MEMORANDUM FOR CHAIRMAN SEABORG 
COMMISSIONER WILSON 
COMMISSIONER PALFREY 
COMMISSIONER RAMEY 
COMMISSIONER TAPE 

SUBJECT: CONSTRUCTION PERMITS - INFORMATION NEEDED, TECHNICAL 
SPECIFICATIONS9 FINDINGS AND CONCLUSIONS. 
RECONVENING ATOMIC SAFETY AND LICENSING BOARDS. 

At Regulatory Meeting 180 on May 16, the Commission requested a report 
on the feasibility and desirability of amending the regulations gover-
ning power and test reactors, particularly sections 50.34 to 50.36 
inclusive, in order to amplify and specify more precisely the evidence 
required and the findings and conclusions to be made at the construct­
ion permit stage. At an earlier meeting (Regulatory Meeting 172), 
the Commission requested a report on the desirability and feasibility 
of defining more precisely in regulations the information to be fur­
nished by an applicant prior to the issuance of a provisional con­
struction permit or authorization, and the Information to be reserved 
for a research and development program. 

These two requests are closely related. During recent years we have 
been developing a comprehensive check list of information which an 
applicant should furnish. This has resulted in a draft guide pre­
pared by the Division of Licensing and Regulation last summer, copy 
attached. The guide attempts to describe the total information needed 
to obtain a reactor license. The guide, however, does not break out 
the minimum information needed at the construction permit stage and 
it does not explain why the items listed are needed. Both of these 
gaps need to be covered. 

Following the Supreme 
to develop amendments 
those cases involving 
development effort on 
in amendments to Part 
visional construction 

Court's decision in the PRDC case, we attempted 
dealing with provisional construction permits in 
the necessity for a substantial research and 
important questions of safety. This resulted 
50 describing generally the criteria for a pro-
permit for cases of this type. 

In addition to the desirability of spelling out the criteria regarding 
R&D programs more precisely, there is a need to determine and define the \i, 
information needed for the great majority of construction permits which >̂  
do not require R&D work relevant to important safety questions. Previous 7̂  
efforts to do this have been unsuccessful because of a philosophical J^ 
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dilemma. On the one hand, we have to recognize that projects are never 
far advanced at this stage. On the other, safety evaluators inevitably 
desire the maximum amount of informat:! v. \ before rendering a judgment on 
the acceptability of a project. This if generally true even in those 
cases that are substantially like previous cases. 

I believe, however, that we have now had enough experience to resolve 
taxs difficulty, If we can develop a guide or regulatory amendments 
dealing with the problem of information needed at the construction permit 
stage, I think it then will not be too difficult to develop appropriate 
technical specifications and to define more precisely the necessary 
findings and conclusions to be made on the basis of that information. 

Dr. Beck has prepared the attached memorandum which I believe fairly 
outlines the nature of the problem. Whether we need a separate regula­
tion for construction permits, amendments to existing regulations, or a 
combination of regulations and guides is a matter of form which can be 
decided later. 

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

At Regulatory Meeting 172, the Commission also requested a report on the 
desirability and feasibility of reconvening the same board, which presides 
in the provisional construction permit hearing relating to a case, for 
later evaluation of the results of the R&D programs involved in the case. 
Where substantial R&D programs relevant to important safety questions 
are involved, this would be a desirable procedure, and in many cases where 
further service of a board is needed, it probably will be feasible to 
reconvene the same board. We talked to the Atomic Safety and Lieensin 
Board Panel along these lines at our meeting on July 23 and obtained the 
general impression that this would be In accordance with their views. 

In the more important cases, we might reconvene the board for a hearing, 
In other cases, we might reconvene the board without a hearing. In many 
cases, particularly where important R&D is not involved, I think we will 
find that further participation by the board is unnecessary. In any 
event, I think that wnenever a board is reconvened an effort should be 
made to convene the same board which heard the case at the construction 
permit stage. Specific criteria to implement a policy along these lines 



for further use of Atomic Safety and Licensing Boards will follow 
logically from,the results of Dr. Beck's study and report during the 
next few months. ., . , 

?-£ j C-

H. L. Price ; 
Director of Regulation 

Enclosures:'"
H *" ■ • : C'Z *. 

1. Draft Guide ■"'; 
2. Memo from Dr. Beck to 

H- L. Price, 6/24/63 ;< 
.' ' • • ' :■ '/ - •' -•• --:; l\ 
cc: Secretary r - . 

General Counsel 
Director of Regulation 

• i '•-• 
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2CCDIA2E RELEASE JUNE 20, 1?63 OXford ?6l6l 

THRESHER COURT G? INQUIRY REPORTS 

A flcoca..ig casual ty i n t h e eng^is room i j believed to be tha "most probable" 
^c-Tiji of ishe l inking of the 'nuc lea r subaaria© CSS THRESHER, l o s t Apri l 10, 1963, 
22C ^u.lc_ e^- - c.' Gape Cod with 12? perseas aboard. 

C.-.s- Jav,* bel ieves i t most l i k e l y t ha t a piping system f a i l u r e had occurrec 
-js. c ie «,f t h - ..^CSKER's s a l t water systems, probably i n tha c-ngiiie roer.:. i.-.̂  
owir=:cuo pro-./are of soa water surrounding tha submarine subjected hor i n t e r i o r 
uO a v^ol^nt ipray of water and progressive flooding. In a l l p robab i l i ty T.;ater 
_\.\set~a s l e e t r - e a l c i r c u i t s and caused l o s s of power. THRESHER slowed ana 
bsjw. t o j i nk . Within moments sh© had exceeded her col lapse depth and tot-ally 
floe,—a. Sh« ear-e t o r e s t oa th© ocean f l o o r , 8,ii00 f ee t beneath t he sur face . 

1'.u.a opi^ lcs of tha Court of Inquiry was made public today by Secretary of 
the ICavy l?rea Xorth. 

•—. Oou,*t,, headed by Vice Admiral Bernard L. Austin, U3N, heard tsstir . ; . . 7 
fro... 1-:0 .dt.'.&.j5e3, both mi l i t a ry and c i v i l i a n , during tha e ight week:: x t Ww~. 
ir. a c * ; . : - a t the Kaval Shipyard, Portsmouth, New Hampshire. I t recorded 1?C0 
> 0 i a cf we&vi-T.tiy aiid gathered far th© record soma 255 cha r t s , drawings, l e t ­
t e r s , phc-cographs, d i r e c t i v e s , debris and ofeh©r exh ib i t s bearing on th© sinking. 

"ho Reoora of Proceedings of th© Court was del ivered l a s t week to the eoa= 
vcaing a-itho^-ty, Admiral H. Pag© Smith, USN, Cciramand©r«=in-Chi@f, U.S. At lan t ic 
?Loot, :*v.o trar:jr,.i.tted i t , with h i s comments, t o the Secretary of t h e Navy. 
Ccpvew of t he bulky 12=>volume record are new being studied i n the N«vy Depart­
ment by ©agisters , designers and experts in nuclear submarine operat ions . 

» •. 
The Court declared that, in its opinion, Kthe basic design of the THRZSHZR 

class submarine is good, and its implementation has resulted in the development 
of a ^ga-parformaase submarine." 

•?'r.e bulk of th© Court8s recommendations stated th© need for careful re-
vie:* of the ci^ign, construction and inspection of vital submarine systems, 
euch ao ~ea rater and air systems, and a review of operating procedures to 
Improve damage control capability under casualty conditions such as flooding. 

Certain wOtions have already boon takes. For example, th© Navy's Bureau 
cT Ships is applying a newly developed inspection technique to assure the in-
tegrity of high pressure piping systems oa all naval ships» Based upon ultra- §x 
sonic principles, the new method is boiag employed initially on nuclear sub­
marines. Personnel training and ultrasonic inspection equipment familiarize- . 
"ion ark> nep«sflary and,soma rescheduling of submarine construction dates and Jr ovwrnau^ intervals will be required,, (More) ^ 

(UijftJtA^y^+jLijiLLt^^^A**^ . - . . - ~ \ A ) 



.. O ....... . .iJll cloa-d 

i~ ~.luv-/'z audiiu." sub. ..-nr.:: ioroi. Secretary 1'crtr. r — __-
J.OC of the following portions of tho record which do not otr.-

•t-.;i its opinions, the Court stated that "the evidence does not estub-
~... -'.2 t.ioj-. .'.mbarkoa ir« Tr£KSKE11 wore caused by tho intent, 

a . 'jo... -*• x.»jffxeienoy of aay porter, or persona in tho naval cor-

'.- Court alee reported there was no evidence of sabotage or hostile 
_-. wtra-.e-tion with the lose of THRESHER. In addition, the Court found 
-.~rw was no indication of increased radioactivity in the search area. 
iCoevered was also found to be free of radioactive material. 

M W \*rmj W 

ore states that it is impossible, with the information now avail-
u a more precise detorminaticn of what actually happened. 

...w oc_i aid, however, offer a "reasonable rationalization of probable 
tat-- thi-h, -..'her. picccc together with known fact3, provide the following 
.ro:-.elô y of tho death of the TERESHERs 

iHLj ur.der command of Lieutenant Commander John W. Harvey, USN, 
yath Naval Shipyard on the morning of April 9, 1963, to ccn-

at-t -ohcatlad sea trials following an overhaul period which extender from 
July "-6, 1?52, to April 11, 1963« THRESHER was a unit of Submarine Develop-
:—; Croup TvJO ar.d was operating under the orders of Commander, Submarine 
'.7cre-> U.S. Atlantic 7Icat (Administration) Portsmouth, for the sea trials. 
C„- nunarca twoaty-r.ir.o persons were aboard THRESHER for the purpose of 
executing official duties. Included in this number were three officers and 
13 civiliw.. employees of the Portsmouth Naval Shipyards one officer from the 
staff of the Deputy Commander, Submarine Force, Atlantic Fleetj four civi­
lian contractor'"'s representatives, and 12 officers and 96 enlisted men of 
w.c saip" 3 oo...par.y. 

USS SI2LARIC, commanded by Lieut cua^t Commander Stanley Hecker, USN, 

a rendezvous x.ith tho submarine at 9%i$ A.II. en April 9 in tha vicinity of 
"atiiudo i;2-56 '.Jcrth, Longitude 70-26 West,, Upon completion of a scheduled 
t-lifllcw dive, the two ships proceeded independently during the night to, a 
cccor.d rendezvous in the vicinity of Latitude lil-ii6 North, Longitude 65-03 
Ucst. During this transit, THRESHER proceeded both submerged and surfaced 
a..a conducted various test evolutions, including full power propulsion. 

-:t -7:1,5 A.M. on April 10, the two ships were at the rendezvous point, 
-operated by a distance of 3»ii00 yards. The sea wa3 calm with a slight 
-.."ell. Wind was from the north-northeast at seven knots. Visibility was 
about 10 miles. No other ships are knoisi to have been in the vicinity. 

Two minutes later, at 7?U7 A.M., THRESHER reported by underwater tele­
phone that she was starting a deep dive. SKYLARK maintained her approxi­
mate position while THRESHER reported course and depth changes as she 

0 (More) 
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. _. u . \u lo/.. ath the- surface J Co p& *jcniv». aboard SKYLARK, Cno aivc ap— 
_,^„r„„ »o be progressing sa t i s fac ta - . v u n t i l about 9:13 A.M., when TI-l:.EoKLli 
. v ^ r - — 'Cxp-ricr.cir.g miner d i f f i c u l t i e s . JIave pos i t ive up angle . Am a t -
t - . p t i : . j to blew. Will keep you informed." 

l i s t e n e r s aboard SKYLARK next heard sounds of compressed a i r rushing 
in to vac submarine's b a l l a s t tanks as THIESHER aought t o regain the surface . 

I'.irae ;u\r.utcs l a t e r , a t about 9:16 A.M., SKYLARK heard a garbled *.rar.s-
:..iw^ion whien was believed to contain the words " « . . . » t e s t depth." 

Cpon reeeiv_ng THRESHER'S message t h a t she was experiencing miner d i f f i -
o„ l ty , nor escor t ship SKYLARK advised THRESHER tha t tho area was c l e a r . She 
announced her own course and requested range and bearings from the submarine. 
A t about 9:15 A.M., SKYLARK askod THRESHER "Are you in control?" and repcaa-
ea t n i s qxxzi-j, At 9:21 A.M., SKYdiRK es tabl ished her posi t ion by Loraa as 
Laoituac a l -15 North, Longitude 6u-59 Wast, She continued her at tempts to 
cc.rrvu-.icate with THRLSKER by unierkiuter telephone, sonar and radio* Tnen, 
a t 1C:^G A./.. , S?rYLA?.K commenced dropping a s e r i e s of hand grenaoes as a 
-i_.-.il :o l.rci5rCC7. tha t she should surface. SKYLARK then sent a message to 
Ce._.o.no^r Submarir.3 Development Group TWO repor t ing t h a t she had l o s t cor.-

_..- Court cf Inquiry eoixluaed t h a t the SKYLARK'S message "did not een-
•/_/ „- -.peraticnal ccrr-.andors the f u l l extent of the information available:-" 
L_oU^r.^nt Cc-ttander Keeker x;as named a p^r ty to the 1'rVoi t i ga t i on but , in 
t i e opinion of the Court, SKYLARK1 s act ions "could not conceivably have 
contr ibatea in any way t o the loss of THRESHER,, • , " 

"The t r ag i c loss of THRESHER has oaubod the Navy t o review in minute i 
c - t a i l the design, construct ion, operation and overhaul of our nuclear t 
-ub...„ri:'.cs," Secretary Kerth sa id , ,:We have found nothing to cas t doubt 
en t.-.o bas ic soundness of the program, but xn ev«ry ana lys is cf a nu^or \ 
catastrophe a t sea, lessons are learned, Th*.! heeord of Proceeding ei 
the Cevrt ef iCr.utiry headed by Vice AarcirAl .Ulster, i s receiving most euro- ' 
fu l and deo—lfed sc ru t iny . I t w i l l ur.o.oubtedly serve to lessen the hazards 
inherent i n operating beneath the sea ." •> •. I 

END 
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UNITED STATES GOVERNMENT 

Memorandum 
TO 

FROM 

Curtis A. Nelson, Director 
Division of Inspection 
If, B. McCool, Secretary 

DATE: February 1, 1963 

SUBJECT: A E C l32^59 m Rgpojjj QF Tm DIVISI0N 0f INSPECTION 

SECYtJTG 
1. We informed your office on January 31, 1963, that at Meeting 

1910 on January 29 the Commission during discussion of your seventh periodic 
report requested that consideration be given to the presentation of a special 
briefing on Operations Office performance* 

2. You will recall also that you noted a staff paper on parallel 
procedures (AEC safety review and inspection procedures for second round 
reactors) would be submitted for early Commission consideration, 

3. The General Manager has directed you to take the action 
required by the above request* I will be happy to assist you in arranging 
an appropriate time for the briefing. 

cc: 
Chairman 
Director of Regulation 
General Manager 
Deputy General Manager 
Asst* General Manager 
General Counsel 

SE ONLY 



UNCLASSIFIED CORRECTION NOTICE 
January 16, 1963 COPY NO. 4 5 . 

ATOMIC ENERGY COMMISSION 

CORRECTION TO AEC 940/10 
REVIEW OF REACTOR SAFETY RESEARCH PROGRAM 

Note by the Secretary 

Please substitute the attached cover page for that currently 
on AEC 940/10 in order to reflect the correct staff paper number 
AEC 943/10. /j^yU 

W. B. McCool 
Secretary 
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UNCLASSIFIED 
January 3.0-, 1963 

AEC 943/10 
COPY NO. 4 5 

ATOMIC ENERGY COMMISSION 

REVIEW OP REACTOR SAFETY RESEARCH PROGRAM 

Note by the Secretary 

1. The attached letter, together with enclosure, from the 
Chairman, Advisory Committee on Reactor Safeguards, is circulated 
for the information of the Commission. The correspondence, as 
appropriate, has been referred to the Director of Regulation and 
to the General Manager for any action indicated. 

2. The referenced ACRS letter of August 30, 1962, on 
SPERT I destructive tests was circulated as AEC 149/18. 

W. B. McCool 
Secretary 
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Deceaiber 31 , 1962 

Honorable Glenn T. Seaborg 
Chairman 
U. S. Atomic Energy Commission 
Washington, D. C. 

Subject: REVIEW OF REACTOR SAFETY RESEARCH PROGRAM 

Dear Dr. Seaborg: 

The Advisory Committee on Reactor Safeguards has completed the following 
stages of a review of the program in reactor safety research that is 
supported by the Division of Reactor Development: 

1. A complete summary of the program by Dr. J. A. Lieberman and his 
branch chiefs. (Summary Report, Nuclear Safety Research & Develop­
ment Program, Division of Reactor Development, June 1962, by I. E. 
Jackson, Jr.) 

2. Review of the Spert and Step programs at the National Reactor Testing 
Station presented by the Phillips Petroleum Company's research group 
and others. 

In addition, a number of reports on the Spert program have been made 
available to the Committee. Recently, information on tests of fission-
product release and transport has been received but this has not yet been 
studied by the Committee, 

The Committee commented on the safety aspects of the Spert I destructive 
tests in our letter to you dated August 30, 1962. In a letter to the 
General Manager, dated December 31, 1962, copy attached, the ACRS has pre­
sented further opinions on the conduct of the program including individual 
tests at the NRTS. The attached letter provides the initial response to a 
request from the Director, Division of Reactor Development, for Committee 
comments on the entire reactor safety research program. 

Sincerely yours, 

/s/ F. A. Gifford, Jr. 

F. A. Gifford, Jr. 
Chairman 

Att. Ltr to Gen. Mgr., dtd 12/31/62 
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December 31, 1962 

A. R. Luedecke 
General Manager 
U. S. Atomic Energy Commission 
Washington, D. C. 

Subject: REVIEW OF REACTOR SAFETY RESEARCH PROGRAM 

Dear General luedecke: 

The Advisory Committee on Reactor Safeguards has completed the following 
stages of a review of the program in reactor safety research that is 
supported by the Division of Reactor Development: 

1. A complete summary of the program by Dr. J. A. Lieberman and his 
branch chiefs. (Summary Report, Nuclear Safety Research % Develop­
ment Program, Division of Reactor Development, June 1962, by I. E. 
Jackson, Jr.) 

2. Review of the Spert and Step programs at the National Reactor Testing 
Station presented by the Phillips Petroleum Company's research group 
and others. 

In addition, a number of reports on the Spert program have been made 
available to the Committee. Recently, information on tests of fission-
product release and transport has been received but this has not yet 
been studied by the Committee. 

The Committee commented on the safety aspects of the Spert I destructive 
tests in our letter to Chairman Seaborg dated August 30, 1962. The pres­
ent letter presents further opinions on the conduct of individual tests 
at the NRTS, and provides the initial response to a request from the 
Director, Division of Reactor Development, for Committee comments on 
the entire reactor safety research program. 
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General Remarks on the Spert Program 

The Committee believes that the present series of Spert destructive tests, 
which are carried out with small fission-fragment inventories, cannot con­
stitute a serious hazard to the health and safety of the public. Such 
experiments provide information very useful to the understanding of re­
actor accidents, and any delay of such experiments increases the proba­
bility that safety evaluations of other reactor projects may be erroneous 
due to lack of the new information. It is therefore recommended that re­
view of such experiments by the ACRS, and possibly by other safety groups 
within the AEC, be eliminated if the operator of the experiment files with 
the AEC a document showing that the radiation limits specified in 10 CFR 
Part 20 will not be exceeded for the general public, even in case of dis­
persion to the atmosphere of the whole fission fragment inventory of the 
reactor at any time throughout the test. This simple procedure should be 
modified at the request of the AEC, the ACRS, or the contractor, if unusual 
circumstances so warrant. 

The Committee also suggests that a planned program of press releases be 
instituted to educate the general public that releases of fission products 
from tests of the Spert type will not constitute an undue hazard to anyone 
either on or off the site. The publicity should emphasize the point that 
such releases are an integral part of a reactor-safety research program 
whose objective is to protect the health and safety of the public. 

Specific Recommendations on the Spert Program 

The Spert group has built up experience and skill. There are many results 
which give a good basis for planning future tests of this type and this part 
of the whole program should grow. The analytical part of the work is making 
progress, but it would profit from further strengthening. For example, more 
adequate computer facilities should be provided. 

The Committee recommends that destructive tests be performed as soon as pos­
sible on low-enrichment oxide cores, since such cores are used in the ma­
jority of power reactors. The tests on highly enriched metal cores have to 
be relatively widely spaced to allow adequate analysis between tests. Since 
oxide fuel for about two cores is available at the Spert facility, consid­
eration might be given to performing destructive tests on oxide cores while 
the analysis of a metal-core test is underway. 
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The Committee suggests that the following areas be studied: 

1. The influence of slow acting, small, positive temperature and void 
coefficients (in particular positive coefficients extending over a 
limited range of temperature and voids) on destructive or other 
severe transients. Such limited positive coefficients may prove 
to be without much influence on these transients; and, if this is 
the case, they may be used to reduce the reactivity change from 
cold to hot-operating. Such reduction would improve the reactivity 
lifetime and economics of the reactor, or it could be used to re­
duce the excess reactivity that has to be controlled. 

2. The possible existence of mechanisms by which catastrophic local 
disturbances in a large reactor can propagate. Perhaps large re­
actors could be built in such a manner that destruction of more 
than a small part of the reactor is demonstrably impossible. 

The Committee wishes to encourage a program consisting of destructive 
testing of fuel assemblies, and employing a re-usable reactor as source 
of the neutron burst in order to supplement the whole core destructive 
tests. Such a program for the testing of small fuel assemblies is in 
progress at the KEWB facility. The Fast Burst Facility, proposed by 
Phillips Petroleum Company, would allow testing of somewhat larger assem­
blies. The fuel assembly destructive testing program would have the 
following advantages: 

a. It would save the cost of loss of material and cleanup involved 
in tests of whole-reactor destructions. 

b. It could provide answers more rapidly than can be obtained in 
the case of whole-reactor destructive tests. 

c. If tests were performed with "dirty" fuel, only a small amount 
of radioactivity would be dispersed. 

d. It would extend the range of available reactor periods into the 
important region of fast transients by more than an order of 
magnitude beyond that available at the transient facilities which 
are now in operation and could accommodate large samples. 

The recent Spert I destructive test seems to indicate that the destructive 
effect is separate from the reactivity-feedback effects, and it is essen­
tially this feedback which requires whole-reactor tests. 
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The Step Program 

The Step program is in the formative stage. It is our understanding that 
the loss of coolant accident will figure prominently in these tests. The 
Committee recommends that the investigation of this potential accident be 
carried out in two steps: 

(a) Coolant loss from the reactor, at a controlled rate and correlation 
of this rate of loss with quantitative information on the behavior 
of the core; 

(b) Study of the nature of piping failures and their effects on the 
rate of coolant; this study should take full advantage of and 
should not duplicate work done outside the Step group. 

Inasmuch as accident analyses usually assume that the pressure vessel con­
taining the reactor will not fail, and since brittle failure of this vessel 
may lead to catastrophies far in excess of the "maximum credible accident", 
the Committee recommends that additional support be given to the groups now 
investigating brittle failure starting at defects in pressure vessels. Of 
particular interest would be tests using pressurization by gases rather than 
liquids and the effect of environment on crack propagation. Continued atten­
tion should be given to radiation damage on pressure vessels and the study of 
the effects of the significant variables on radiation damage specimens. 

The results of the Reactor Safety Research Program are important in the work 
of the ACRS. Quantitative data of general applicability are required to 
permit precise evaluation of reactor safety and for design and operation of 
economic nuclear power systems. The reviews to date have been extremely 
valuable to us. 

Sincerely yours, 

/s/ F. A. Gifford, Jr. 

F. A. Gifford, Jr. 
Chairman 
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Deceaiber 13, 196l 

Honorable Glenn T. Seaborg 
Chairman 
U. S. Atomic Energy Commission 
Washington 25, D. C. 

Subject: REPORT OH CONFINEMENT OP PRODUCTION REACTORS 

Dear Dr. Seaborg: 

The problem of confinement of the Banford and Savannah River pro­
duction reactors has been under review by the Advisory Committee 
on Reactor Safeguards for several years. E. I. du Pont de Nemours1 
most recent studies, reviewed at our October 19&L meeting, have led 
them to propose a comprehensive confinement program which is esti­
mated to cost about 13 million dollars. Considering this, the 
Production Division suggested that the General Electric Company 
review the Banford confinement program in order to determine whether 
it provides a level of safety approximately equivalent to that now 
proposed for Savannah River. This question was considered by the 
ACRS at its December 7-9* 19&L meeting, following presentations by 
Hanford and Savannah River representatives. 

From the safety standpoint the Savannah River and Hanford reactors 
are not strictly comparable in detail, although they are similar 
with respect to certain basic safety-related features as well as 
from the standpoint of overall safety philosophy. For example, con­
tinuity of coolant flow is an absolute safety requirement in both 
systemsj but at Savannah River secondary back-up coolant pumps are 
subject to flooding, whereas at Hanford this is not the case. Conse­
quently, somewhat different safety measures are required at each site 
relative to this particular point. 

To summarize, the Committee is convinced that confinement programs 
at both sites are necessary, in fact, urgent. ¥e feel that the pro­
posed Savannah River confinement program will result in a major re­
duction in the existing hazard to the health and safety of the public. 

r;' A'.'TI 10" - ' - * " c ." 



Honorable Glenn T. Seaborg - 2 - December 13^ 1961 

The Hanford confinement program, which is now farther advanced, is 
scheduled to be completed by December 1962. If the comprehensive 
Savannah River proposal is adopted, we believe that the two sites 
will be, roughly, equal so far as confinement is concerned, after 
both installations are complete. 

Sincerely yours, 

/s/T. J. Thompson 

T. J. Thompson 
Chairman 

References: 
1. DPST 61-516 (Confidential) - Hazards Evaluation of Confinement 

Facilities with a $10,000,000 Limit, dtd ll/lty&L. 
2. W«717^2 (Secret) - A review of Banford Production Reactor 

Hazards & Confinement, dtd ll/2l/6l. 
3. DPE-2122 (Secret) - Partial Containment in Savannah River 

Plant Reactors, Bart III, dtd June i960. 
h. DPE-2172 (Secret) - Concept of Minimum Basic Facilities for 

Additional Containment of the Savannah River Plant Production 
Reactors, issued June 13, 1961. 

5. DPS0V61-371 (Secret) - Supplementary Reactor Safety Determination -
Savannah River plant Partial Containment Studies, Part I, dtd 
August 1961. 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON 25, D. C. 

April 18, 1961 

j&r, Kenneth S, Pttzer, Dean 
College of Chemistry 
University of California 
Berkeley 4, California 
Dear Ken? 

X 
With regard to the recommendation of the GAC at their 

laet meeting, recorded on page 2, paragraph (c), regarding ex* 
change of information through.the IAEA on reactor safety, you 
will he interested to know that in a@r presentation at the Board 

4"* W**** ~ meeting^ made the following statement and proposal* which 
seemed to be veil received and, % am sure* will he thoroughly 
considered by the Agency s > , 

"J would like to end with a suggestion which 1 sin­
cerely commend to the Secretariat when it cosies to the 
preparation of the details of the 1962 prograsu We be­
lieve that the Agency should conduct in 1963 a conference 
or symposium on reactor safety* There have been in the 
past few years a number • fortunately a very small amber ­
of reactor accidents* the latest of which occurred at the 

' • tJ. S. AEC'e Idaho reactor testing station* We believe that > 
the information which has developed as a result of the ex* 

, hauative investigations of these various accidents Make it 
• timely that the Agency arrange a conference or symposium 
during which this information can be thoroughly reviewed 
in a form which will be of great benefit to the entire 
membership of the Agency* For such a conference, the United 

. States would be willing to present in soae detail the re­
. \ suits of its investigation by that time of the Idaho acci­ . 

dent* ■ *. , ' * , 

"A discussion of the type which we are here proposing, 
which would have as its objective a review of all of the 
reactor accidents on which information is available, to­
gether with some discussion of the problems of reactor sit­
ing and methods of containment, would provide a very valu­

. ' able fund of information which could directly Contribute to 
another scientific meeting which the Agency intends to hold 
in 1962, namely, the symposium on *The Techniques of Evalu­
ating Reactor Hazards,* one of the series of meetings which 
the Scientific Advisory Committee recommended be included ­ ' ' "H 
in the 1962 program," . ' ■ ■ < ' 

r . ■ ■ . ; ' ­ ■ ' ■ . ■ ■ . . , ­ ■ ­ ■ ­ ' " : ■ ' • ' ­ ­ ^ 

" ' ' . " . - ■ ' . • " ' ■ • • " ■ • . . ■ • : ■ ■ ■ - . : ' , . ' ■
 ; " ■ ' ^ -
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Br. tenmeta •* Vitttr A j r U l l , m i 

gvaryens seemed to be favorable and there MM e*2y tarn 
<|ttsstlem sf budget limttatisas, 

1 may say that this mmtiea mad teem *jf*«t*i by tt» 
missis* befere * le f t . ■*•»­—■ v 

?ery truly yews 

fSEGNLD; RUBJ­­HT E WILSON 
Bebert B. MtUea 

B.C. tot A. A. Stomal 
Administrative Officer, OAC 

, v^f, B. HeCoel 
Secretary to the Comeisaioa 

* >. 
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DATE: QP 

INDEX: MH&S 3 Hazards from Power Reactors 
t 

TO: 

FROM: 

SUMMARY: AEC-B 69 - SAFETY SURVEYS OF REACIDORS AFTEH SL-1 AGCTUEKT 
Memo t o the GM re the above, also attached to 
paper i s a l t r . to the ACRS reporting completion of 
the i n i t i a l surveys. 

FILED: MH&Q 3 Reg, Safety Surveys of Reactors 

INDEXER: a a te of papers 3-16-61 

REMARKS: 

.-ofjeiaggB® 

U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM s\ 
FORM AEC-204 

it U. S . GOVERNMENT PRINTING OFFICE: 1 9 4 9 - 8 3 3 1 6 3 
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ATOMIC ENERGY COMMISSION 

REACTOR SAFETY CRITERIA 
■■■ ■■ 1 m i l !■ mi — 

Note by the Secretary 

The Acting Chairman has requested that the attached letter 
aqd enclosure to the Chairman, ACRS, be circulated for the 
information of $he Commission. 

W« B, McCool 
Secretary 

DISTRIBUTION 
Secretary 
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Secretariat 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

February 23, 1961 

Dear Dr. Thompson: 
At the Commission meeting on January 31, 1961, to consider 

proposed reactor site criteria, you asked about the status of 
studies to establish the feasibility of developing reactor safety 
criteria and of research relating thereto recommended by the ACRS 
in its letter of November 16, 1959.* 

As indicated in our letter of January 1, i960,** the 
Commission has devoted considerable time and effort to the 
Committee's suggestions and has given serious study to the 
extent and .direction of efforts which the Commission should 
exert on the definition of criteria and standards for reactor l 

safety and how handling of matters closely related to this topic 
might be arranged to best advantage. 

tn December 1959 the General Manager appointed an Ad Hoc 
Committee to consider these matters further and recommended 
steps that should be taken. Committee membership included 
persons from the AEC, from nuclear industrial concerns and from 
the ACRS. The Ad Hoe Committee study was completed in September 
i960 and copies of its report dated September 29, I960 have 
been forwarded to the ACRS. 

We believe the recommendations of this Committee constitute 
reasbnable steps in the direction of achieving the objectives 
expressed by the Advisory Committee, although the Commission has 
not depended solely for guidance in these matters on the Ad Hoc 
Committee. Implementation of these Ad Hoc Committee recommen­
dations has been initiated as shown in some detail in the attached 
staff report. 

I suggest that the Advisory Committee on Reactor Safeguards 
appoint a small subcommittee to consult with the Division of 
Licensing and Regulation and the Office of Technical Information 
on the selection, scope, authors and priority scheduling of the 
monographs and review articles discussed under Item 6 of the 
attached staff report. 

You may be aware that the Commission's Reactor Safety 
Research program as contained in next year's budget will be 
expanded* Not only have the projects (SPERT, TREAT, fuel 
meltdown, fission product release, containment concepts, water-
metal reactions, etc.) supported by this year's $11 million 
Circulated as AEC $43/5 

**Copy on file in Licensing and Regulation 
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budget been continued and in some cases expanded, but the budget 
support has been Increased to $13 million to accommodate extension 
of laboratory experiments in certain of the areas of investigation 
to large-scale field experiments. Controlled explosions in large 
scale containers for missile studies, and release, containment, 
"washdown" and clean-up of larger scale fission products releases 
are among those visualized. Planning discussions are also under 
way for systematic meteorology studies in special areas such as 
California. 

Sincerely yours, 
/*/ 

John S. Graham 
Acting Chairman 

Dr. T. J. Thompson, Chairman 
Advisory Committee on Reactor Safeguards 
U* 3« Atomic Energy Commission 

Enclosure: 
Staff Report with Annex I 

- 2 
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February 13* l!?6l 

STAFF REPORT 
ON 

IMPLEMENTATION OF RECOMMENDATIONS OF 
AD HOC COMMITTEE 

RELATING TO REACTOR SAFETY CRITERIA 

The recommendations *>f the Ad Hoc Committee are listed beiow 
along with a discussion of measures that have been taken to 
implement those recommendations: 

(1) Recommendations: 
"We recommend that there be established rules, which 

may of necessity involve some degree of arbitrariness, by which 
sites that would be considered acceptable for locations of 
reactors can be selected." 

The AEC staff has, with the assistance of the ACRS, 
recently completed a set of proposed guides to be used in 
considering the acceptability of sites for power and test 
reactors. The Commission has approved publication of these 
guides in the Federal Register for public comment. It is 
intended that these guides will receive continued attention 
with the view to updating them as the technology advances. 

(2) Recommendation: 
1fWe recommend that the AEC does not at this time attempt 

to standardize the technical design and construction specifications 
and procedures for reactors or for the various components of 
reactors," 

In making this recommendation the Committee explained 
this conclusion on the basis that at the present time, standard 
patterns of general practice in types and general characteristics 
of reactors, or in the design arrangements and construction plans 
for reactor components have not emerged. It appeared to the 
Committee that in this transitional developmental stage of 
reactors it was too early to bind designers to fixed design 
standards as long as safety was not being compromised. Rather, 
concern was expressed that issuance of standard design and con­
struction specifications might discourage incorporation of 
alternate arrangements which further experience might reveal to 
offer greater safety than that achieved by the best now known* 

The Commission staff agrees with this recommendation 
against freezing the advancing technology at this time through 
issuance of standardized technical design specifications. There 
is a need, however, to develop criteria or guides, which, while 
not attempting to tell applicants specifically how to design, 
will Inform them as definitely as we can, on practices that 
have been found acceptable and on the factors the AEC will 
consider in reviewing their design proposals. This %Q discussed 
further below, 

- 3 -



• 

UNCLASSIFIED 

(3) Recommendation: 
"We recommend that there be Initiated a continuing effort within the AEC on the collection and organization of safety guides, or state-of-the-art practices on reactors and reactor components and on a systematic tabulation of safety performance objectives for reactors and reactor components and that these be made available as guides to the nuclear community, but not at this time as regulations." 
Work along these lines began many months ago. Performance objectives on such subjects as containment, control rods, monitoring systems, waste disposal systems and organization and operating procedures were developed in preliminary form. Copies of these were furnished the ACRS for information and comment. The AEC staff has renewed and expanded its efforts on these guides and expects in the near future to have considerably revised and expanded versions prepared. 

(4) Recommendation: 
"We recommend that, to inform the general public and to assist applicants in the preparation of information required in support of license applications, there be prepared an explanation of the AEC licensing procedures and a guide or set of instructions, with appropriate illustrations and examples, on the preparation of hazards summary reports, which, to some extent, should follow a standard pattern." 
Work on a revision of formal instructions on hazards summary reports (10 CFR 50) containing sections which would amplify and clarify the procedures and requirements relating to hazards summary reports has been initiated. It is intended that this effort will also result in formulation of additional guidance to applicants in the areas of change procedures and technical specifications. 

(5) Recommendationt 
"We recommend that the safety research projects of the AEC scattered among many administrative units, be brought under the surveillance and co-ordination of one appropriately located person having sufficient authority and staff to achieve appropriate scope and coherence in the program." 
It Is recognized that in the pursuit of the objectives of the many programs of the AEC, there is generated much, technical information of value to those charged with the safety analysis of existing data and programs with the view of comparing what already is known with the needs and gaps as they appear in the course of hazards evaluations, after which specific steps to augment existing safety research programs can be recommended. Steps have been taken to supplement the staff of the Division of Licensing and Regulation with specific assignment to this task. Insofar as this recommendation of the Ad Hoc Committee relates to administrative responsibilities, its implementation will have to await the results of the Commission's study on organization. 

- 4 -
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(6) Recommendationi 
"We recommend that the Nuclear Safety Journal receive 

full time direction, and support from some appropriate person 
on the staff of the Commission, that it be increased in frequency 
to at least six Issues per year and that it be expanded to Include 
in each issue authoritative monographs or review articles on 
pertinent reactor safety topics prepared by experts in the field.'1 

This recommendation related to the need expressed in the 
ACRS letter for a study of the available information on reactor 
safety. The Ad Hoc Committee agreed on the desirability of a 
series of monographs on pertinent reactor safety topics. The 
majority visualized that such effort should constitute a 
continuing program by which the AEC would provide the nuclear 
community with a comprehensive flow of information from research 
projects and experience gained in reactor operation. Expansion 
of the coverage of the Nuclear Safety Journal was suggested. This 
recommendation is being considered along with other possible 
means to achieve the same objective. 

The AEC has in the past sponsored the publication of 
books and review-type reports on subjects directly relating to 
safety analysis and currently has an active program along similar 
lines. A summary of such projects currently in progress is 
attached hereto. These efforts are to be expanded, 

One method of extending this review, collection and 
evaluation work is through appropriate contractual arrangements 
with selected professional technical societies whereby monographs 
and review articles on specified topics will be prepared. 
Contracts have been or are now being negotiated with the American 
Society of Metals, the American Nuclear Society, and the American 
Institute of Biological Sciences. The role visualized for the 
societies would be one of arranging for specialists in the various 
fields to act as a committee to advise on the over-all project, 
recommend titles with specific scope outlines, recommend 
authors and reviewers for monographs and articles and render 
advice based on its own review of manuscripts. A number of the 
society would be expected to act as a project supervisor. Titles, 
authors and texts in all cases would be worked out in discussions 
between the society and the AEC. By attempting to utilize the 
familiarity society personnel have with the ability of men within 
their own fields and the problem areas peculiar to these fields 
that relate to nuclear safety, this approach snould result in 
a broad attack on the problem. The Division of Licensing andV 
Regulation is working with the Office of Technical Information in 
establishing titles of subjects that are in most urgent need for 
monograph type coverage. 

In addition, the Division of Licensing and Regulation 
and Office of Technical Information are setting up a list of topics 
for comprehensive review articles which are to be covered in 
forthcoming issues of the Nuclear Safety Journal. Such articles 
are intended to be on more narrow technical areas and hence will 
be less extensive in scope than the monograph series. 

The Advisory Committee on Reactor Safeguards should be 
asked to appoint a small subcommittee to consult with the staff on 
the selection, scope, authors and priority scheduling of both the 
monographs and the review articles. 
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Meanwhile, as the steps described above are taken to 
gather and publish information pertinent to better understanding 
of problems of nuclear safety, AEC efforts will continue also 
to encourage the Interchange of new knowledge in these areas 
through conferences and symposia by the technical experts, 
professional societies and the nuclear industry. Oral discussion 
among the expert participants and publication of the proceedings 
of such conferences are both recognized as Important contributions 
to efforts for making new information readily accessible. The 
AEC, for example, has in the past fifteen months either organized 
or participated in numerous conferences devoted to the interchange 
of ideas and information on matters relating to nuclear safety. 

(7) Recommendations 
"We recommend that means be found for making widely 

available the discussions of the Commission and its Hearing 
Examiners and the AEC staff analyses and evaluations of safety 
aspects of projects considered in the regulatory process, and 
that consideration be given to making more accessible the hazards 
summary reports," 

The applicants' Hazards Summary Reports, the Division of 
Licensing and Regulation staff analyses (testimony in the hearing 
cases) and the decisions of the Hearing Examiner and the 
Commission have always been available. The bulk of material 
Involved is formidable but copies can be obtained (1) for the 
first listed, from the applicant or from the Public Document 
Room reproduction services and (2) transcripts of hearings, 
including the detailed AEC staff analyses, from the Alderson 
Reporting Service, and (3) decisions of Hearing Examiners and the 
Commission, from the Office of the Secretary, There has been no 
interest indicated by any technical or trade Journal in reproducing 
these documents, no doubt because of their bulk. Usually the 
documents listed are cited or extracted by commercial news 
letters and trade Journals so that their existence is, broadcast, 
To insure that their availability as described above is known, 
appropriate notices will be distributed to that effect. 
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ANNEX I 
BOOK AND REVIEW-TYPE REPORTS ALREADY IN 

PRESS OR IN PREPARATION 

1. On Reactor Site and Environment 
a) Reactor Handbook (2nd Ed.) Vol II, Fuel Processing, 

Interscience (600 p) 
b) Chapter 12 of Reactor Handbook (2nd Ed.) Vol IV, 

Engineering, Interscience 
c) Treatment and Disposal of Low Level Radioactive Wastes, 

Straub* (300 p) 
2. On Meteorology 

a) AECU 3066, Meteorology and Atomic Energy is being 
revised (under the direction of the Weather Bureau) 

3. On Containment 
a) Chapter 11 of Reactor Handbook (2nd Ed) Vol IV, 

Engineering, Interscience 
4. On Reactor Design 

a) Reactor Handbook (2nd Ed) Vol III, Physics and 
Shielding, Interscience (300 p) 

b) Chapters 1, 2, 3, 4, 5, 6 & i of Reactor Handbook 
(2nd Ed) Vol IV, Engineering, Interscience 

c) Fast Reactor Handbook,'-Amarosi, Vol ,11 on theory and 
core design (450-p) 

d) Principles of Nuclear Reactor Engineering (2nd Ed) 
Glasstone, Van Nostrand (900 p) 

e) Nuclear Reactor Design Manual, Palladlne, Panger, and 
Mandill, NRB sponsorship. 

5. On Metallurgy and Materials Radiation Effects 
a) Properties of Uranium Dioxide, Belle, NRB sponsorship 
b) Effects of Radiation on Organic Materials, Bolt and 

Carroll, (500 p) 
c) Radiation damage to Reactor Fuels, Howe (500 p) 
d) Plutonium Handbook, Wick (300 p) 
e) Metallic Hydrides, Muller and Blackledge 
f) Nuclear Graphite, Nightengale 
g) Irradiation Testing and Hot Laboratory Techniques, 

Wroughton, Classon, and Roof, NRB sponsorship 
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6; Oh instrumentation and Control 
a; Theory and Design of Nuclear Reactor Control 

Systems, Harrer 
b) Chapter 8 of Reactor Handbook (2nd Ed) Vol IV, 

Engineering, Interscience 
o) Neutron Absorber Materials for Reactor Control, 

Anderson and Theilacker. WKB sponsorship 
7. On Chemical Reactions 

a) Reactor Handbook (2nd Ed) Vol II, Fuel Reprocessing, 
Interscience (600 p ) 

b) Analysis of Essential Reactor Materials,Rodden. 
(700 p ) 

8. On Reactor Operation 
a) Chapters 10 and 13 of Reactor Handbook, (2nd Ed) 

Vol IV, Engineering, Interscience 
9. On Mechanical Systems 

a) Thermal stresses In Reactor Design, Franklin 
Destitute, (750 p) 

b) Reactor Heat Transfer and Fluid Flow, Zerbe. NRB 
sponsorship 

c) Piping Handbook for Pressurized Water Nuclear Power 
Plants, Shaw. NRB sponsorship 

- 8 -
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

Washington 25, D.C. 

No. D-12 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7-7831 (Thursday, January 12, 1961) 

Ext. 3446 

AEC MAKES SURVEY OF ALL REACTOR OPERATIONS 

The Atomic Energy Commission has sent telegrams (copies 
attached) to the operators of all reactors licensed by the AEC, 
asking for current information regarding the performance of the 
reactor and safety practices and controls. The information is 
similar to that obtained in Commission inspections of licensed 
reactors. Purpose of the present inquiry is to obtain a com­
prehensive, current picture of certain aspects of reactor opera­
tions, as well as to assure that all needed steps are taken during 
maintenance operations to avoid an inadvertent criticallty. The 
Commission is making a similar survey of its own reactors. 

The Commission's survey is a precautionary measure in 
view of the recent reactor accident at the National Reactor 
Testing Station in Idaho. 
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ATTACHMENT #1 
Text of telegram to 36 licensees, including industrial 

organizations, research laboratories and universities, operating 
a variety of power, testing and research reactors: 

January 10, 1961 

We are surveying all licensed reactor facilities for 
information gained from operating experience which indicates 
confirmation of or variance from nuclear characteristics shown 
in your license application at time of license issuance. This 
will up-date information on your facility which was reviewed 
by us during evaluation of your facility license application 
and during inspections,. Accordingly, pursuant to Section 50.54(f) 
of Commission regulations, you are requested to submit within 20 
days of receipt of this message a report containing the fol­
lowing information concerning each reactor or critical experiment 
facility operated by you under AEC license: 

1. Maximum excess reactivity of your reactor, not 
including the worth of control rods or other control devices 
such as burnable poison strips or soluble poison, or any ex­
periments, and variation of excess reactivity over core life. 

2. Total control rod worth. 

3. Minimum shut-down margin both at room temperature 
and operating temperature.; 

4. Maximum worth of single control rod of highest re­
activity value. 

5. Description and worth of other methods used for 
controlling reactivity, such as burnable poison strips or 
soluble poison, and variation of the worth of these methods 
over core life. 

6. Maximum total and individual worth of any fixed 
or moveable experiments inserted in your reactor. 

(more) 



ATTACHMENT #1 Page 2 

7. With respect to items 1-6 above, the following 
information should be included; basis for reactivity values 
(measured, calculated or estimated); condition of core for 
which values are applicable (operating or shut-down, amount of 
buraup); and dates on which reactivity values were last deter­
mined. 

8. The following information with respect to opera­
tions which' could involve changes in core reactivity when the reactor 
is shut-down: 

a. Special precautions taken to prevent inadvertent 
criticallty. 

b. Whether nuclear instrumentation is used. 

c. Methods used to limit and control rate and 
amount of reactivity changes. 

d. Minimum amount that reactor is sub-critical 
during such operations and how the sub-critical margin is achieved. 

e. Whether such operations are conducted under 
direct and personal supervision of technically qualified and 
designated supervisors. 

f. Whether such operations are conducted in ac­
cordance with written procedures. Report should be submitted 
in 15 copies• End o£ message. 



ATTACHMENT #2 

Text of telegram to Aerojet-General Nucleonics, San Ramon, 
California, and 10 colleges and universities operating low-powered 
training reactors known as AGN-201 reactors: 

January 11, 1961 

We are surveying all licensed reactor facilities for 
information concerning procedures which are observed when the 
reactor is shut-down and during maintenance operations when 
changes in core reactivity may be involved. This will up-date 
information on your facility which was reviewed by us during 
evaluation of the facility license application and during in­
spection. Accordingly, pursuant to Section 50.54(f) of Com­
mission regulations, you are requested to submit within twenty 
days of recipt of this message a report on the AGN-201 reactor 
operated by you under AEC license, concerning procedures which 
are observed by you during such operations. The report should 
contain the following information: 

1. Special precautions taken to prevent inadvertent criticallty. 
2. Whether nuclear instrumentation is used. 
3. Methods used to limit and control rate and amount of re­

activity changes. 
4. Minimum amount that reactor is sub-critical during such 

operations and how the sub-critical margin is achieved. 
5. Whether such operations are conducted under direct and 

personal supervision of technically qualified and desig­
nated supervisors. 

6. Whether such operations are conducted in accordance with 
written procedures. 

Report should be submitted in 15 copies. End of message. 
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December 27* I960 

AEO 943/T 
COPY NO. 

ATOMIC ENERGY COMMISSION 

POOL - TYPE REACTORS 

Note by the Secretary 

The attached letter from the Chairman, ACRS, is circulated 
for the information of the Commission. The letter has been 
referred to the Division of Licensing and Regulation. 

W. B. McCool 
Secretary 
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
UNITED STATES ATOMIC ENERGY COMMISSION 

WASHINGTON 25, D. C. 

December 13, i960 

Honorable John A. McCone 
Chairman 
U.S. Atomic Energy Commission 
Washington, D. C. 
Subject: POOL-TYPE REACTORS 
Dear Mr. McCones 

In response to its request of November 17, i960, the 
Advisory Committee on Reactor Safeguards received a report dated 
December 6, i960 from the Division of Licensing and Regulation 
on pool-type control rod problems. 

From the information contained in this report, it is 
evident that in certain pool-type reactors a control rod 
Jamming in a fuel element could withdraw the element from the core 
and then subsequently permit it to drop back into the core. This 
type of malfunction could result in a serious accident. 

It is therefore the recommendation of the Advisory Committee 
on Reactor Safeguards that, in view of the possibility of a 
serious accident, all operators of pool-type reactors should be 
notified to take special immediate action to make sure that no 
fuel elements can be withdrawn with control rods. 

Sincerely yours, 
/s/ Leslie Silverman 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

Washington 25, D. C. 

No. C­241 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7­7831 (Thursday, December 1, 1960) 

Ext. 3446 

AEC TO FORMALIZE PROCEDURES FOR PUBLIC PARTICIPATION 
IN SAFETY REVIEW OF ALL DEMONSTRATION POWER REACTORS 

The Atomic Energy Commission has issued for public 
comment proposed regulations formalizing procedures by which 
members of the public may participate in safety considerations 
of Commission­owned power reactors installed at non­AEC sites 
as part of conventional electric utility systems. 

The proposed regulations formally establish steps 
outlined in a Commission decision announced on March 12, 1959 
setting up the Commission's "parallel procedures" program for 
public participation in the safety review of such AEC­owned 
reactors. 

In its March, 1959, announcement the AEC pointed out 
that up to that time the public had had opportunity to partici­
pate in the safety review of only those reactors in its Power 
Demonstration Reactor Program which were privately owned and 
which, therefore, were subject under the Atomic Energy Act of 
1954 to licensing by the Commission. 

The announcement added that the new policy extended to 
the public the same opportunity regarding power demonstration 
program reactors which were Commission­owned and which, therefore, 
were not subject to licensing. 

"The procedures to be observed," the Commission said, 
"will parallel those observed in power reactor licensing pro­
cedures." 

(more) 
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The proposed rules would apply to the construction 
and operation of any Commission nuclear reactor which (a) is not 
subject to licensing requirements, (b) is not located at a Com­
mission installation, and (c) is to be operated as part of the 
power generating facilities of an electric utility system. 

The proposed rules would require the Commission's 
prime contractors to obtain a construction "authorization" and 
an operating "authorization" corresponding to the construction 
permits and operating licenses issued by the Commission under 
Part 50, Title 10, Code of Federal Regulations, entitled "Licens­
ing of Production and Utilization Facilities." 

Reactor projects subject to the proposed rules would 
also be made subject to public hearings and to other formal 
regulatory requirements including those in Part 20, Title 10, 
Code of Federal Regulations, entitled "Standards for Protection 
Against Radiation." 

The projects under construction to which the proposed 
regulations have been applied include the 75,000 electrical kilo­
watt reactor being built for the Consumers Public Power District 
of Lincoln, Neb., near Hallam, Neb.; the 22,000 electrical kilo­
watt plant being built for the Rural Cooperative Power Associa­
tion, of Elk River, Minn.; the 11,400 electrical kilowatt plant 
being built for the City of Piqua, Ohio, and the 16,300 elec­
trical kilowatt reactor under construction for the Puerto Rico 
Water Resources Authority at Punta Higuera, Puerto Rico. 

All persons who wish to submit written comments and 
suggestions on the proposed regulations, which will become Part 
115, Title 10, Code of Federal Regulations, should do so within 
30 days after publication of the Commission's notice of rule 
making in the Federal Register on December 2, 1960. 

Comments and suggestions should be sent in triplicate 
to the Secretary, Atomic Energy Commission, Washington 25, D.C.; 
Attention: Director, Division of Licensing and Regulation. 

- 30 -

12160 



UNIVERSITY OF CALIFORNIA 

LAWRBKCB EtAXHATBDN LA3C8ATOEY 
B^KBLBY^CAUPORIOA A j j g ^ t ^ 1 9 6 ( ) 

Itae Honorable John A. McCone 
Chairman 
U. S. Atomic Bteergy Coraaisaion 
Washington 25, D. C 

Dear Mr. McOoae: 

According to our conversation on Monday, August 15th, I am 
mentioning below two topics connected with the safety of nuclear 
reactors. 

I understand that in our cooperation with foreign governments 
careful steps have been taken to give full responsibility to the 
recipient government for reactor operation and reactor safety. 
nevertheless a reactor accident might be damaging to the united 
States and might have serious effects upon our own reactor program. 
I wonder whether in the forthcoming international atomic energy 
meeting in Vienna we could take a strong step advocating the 
establishment of a cocaaittee of experts which could advise and 
help in the formulation of safety regulations for foreign reactors. 

•Ehe second topic is connected with containment. I believe 
that under special circumstances deep underground containment of 
reactors aay be preferable to enclosure in a steel shell. "Do my 
knowledge no thorough study of price and feasibility has been 
undertaken. Underground containment might have the additional 
advantage that such reactors could survive a nuclear attack. 

I am fully aware of the great car© with which the Atoaic Energy 
Cossoission and the Reactor Safeguards Committee approach all problems 
of reactor safety. I am grateful that you have given we the oppor­
tunity of bringing up these two additional topic®. 

Sincerely yours, 

Edward Teller 

ET:gg 
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AEC 943/6 
COPY NO. 34 

ATOMIC ENERGY COMMISSION 

REQUEST FOR AEG ASSISTANCE ON SAFETY SURVEYS OF USAF REACTORS 

Note by the Secretary 

The General Manager has requested that the attached 
memorandum and enclosures from the Director of Inspection be 
circulated for the information of the Commission. 

¥. B. McCool 
Secretary 

h 1 >i 
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ENCLOSURE I'< 

Office Memorandum • UNITED STATES GOVERNMENT 

TO 

FROM 

SUBJECT: 

A. R. Luedecke, General Manager DATE: March 2k, i960 

Curtis A, Nelson, Dire 
Division of Inspection 

^ 

,>K 

REQUEST FOR AEC ASSISTANCE ON SAFETY SURVEYS 
OF USAF REACTORS 

Reference is made to a memorandum regarding the subject 
matter from Maj; General Caldara, USAF, dated March 2, 
I960. 

I have been cooperating with both the Air Force and the 
Army in assisting them to prepare for current and future 
reactor inspection responsibilities. We have, in fact, 
conducted a safety review of the Air Force ' s Radiation Effects 
Reactor at their request. The Air Force has indicated that 
they ­would like to continue to have us ass is t them in their 
inspection plans and safety reviews. I have advised them, 
informally that as a very temporary expedient this is sat is ­
factory. However, it i s my opinion that the services must 
proceed forthwith to get themselves into a position of self­
sufficiency , both for their own befit interests and because 
the Commission cannot do the reactor inspections for them 
without neglecting i t s own responsibility. , 

•in ■ 

It i s m y plan, therefore, t o request both the Air Force and 
the Army to detail to my, Division at least oafe*eacto» engineer 
or physicist with­, the necessary academic training and experience 
to learn reactor inspection through on­the­job training under 
my direction for one to two years . „ , 

If you concur, I will proceed on this basis in future negotiations. 

Approved: 

General Manager 

­ 1 ­ Enclosure I 
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ENCLOSURE II 

DEPARTMENT OF DEFENSE 
MILITARY LIAISON COMMITTEE 

TO THE 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C, 

March 23, I960 
Dear Mr, McCone: 

Forwarded herewith for your information and appropriate 
action is a letter to the General Manager, Atomic Energy Commission, 
from the Deputy Inspector General for Safety, U» S, Air Force, con­
cerning nuclear reactors, 

In my letter to you dated 26 May 1959* the Committee re­
quested your concurrence in Interpreting the 1954 Statement of 
Policy for Operation of Military Power Reactors to be applicable 
to all Department of Defense reactors authorized under Section 91b 
of the Atomic Energy Act.. Under terms of the 1954 Statement, the 
Atomic Energy Commission provides advice and assistance to the 
military department concerned in the conduct of reactor safety 
responsibilities for "power reactors". The five Air Force reactors 
listed in the letter attached hereto are not classified as "power 
reactors"; thus, according to literal interpretation, they are not 
covered by that Statement. This was one of the principal factors 
which caused the Committee to draft the 26 May 1959 letter, 

In the 21 August 1959 reply by the General Manager, it was 
indicated that answers to questions in our 26 May letter would not 
be forthcoming until Congress had acted upon proposed legislation 
for amending Section 91 of the Atomic Energy Act, As indicated in 
the Statement of Policy and the Air Force letter, under the present 
system the military department concerned assumes responsibility for 
reactors transferred under Section 91b. The Committee considers 
that this is a satisfactory arrangement. At the same time, the 
Committee is of the opinion that the Air Force request is not con­
tingent upon assignment of responsibility for reactors; therefore, 
the Committee believes that this subject can be considered without 
reference to the proposed legislation, 

It is requested that the Atomic Energy Commission continue 
to provide technical advice and assistance on matters pertaining 
to reactor safety to the military departments for non-power reactors, 
as well as for power reactors, 

Sincerely yours, 
/s/ Herbert B, Loper 
Herbert B, Loper 
Chairman 

1 Inclosure: 
Ltr to GM/AEC thru Chmn, MLC from 
Dep Insp Gen for Safety, USAF, 
dtd 2 Mar. 60. 

Honorable John A. McCone 
Chairman 
U. S. Atomic Energy Commission 

- 2 - Enclosure II 
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ENCLOSURE III 
DEPARTMENT OF THE AIR FORCE 

HEADQUARTERS UNITED STATES AIR FORCE 
WASHINGTON 25, D. C, 

March 2, I960 
REPLY TO 
ATTN OF: AFCFN-N 
SUBJECT: Request for AEC Assistance on Safety Surveys of USAF 

Reactors 

TO: General Manager 
U. S. Atomic Energy Commission 
Washington 25, D. C. 

THRU: Chairman, Military Liaison Committee 
U. S. Atomic Energy Commission 
Washington 25, D. C. 

1. In a memorandum for the Chairman, Military 
Liaison Committee, dated 29 June 1959* subject, Policy 
for Administration and Operation of Department of Defense 
Reactors, the Secretary of the Air Force assigned The 
Inspector General "responsibility for inspection of Air 
Force reactors to insure adherence to safe operating 
techniques and proper health physics standards," This 
reactor safety function has since been delegated to the 
Directorate of Nuclear Safety Research within the Office 
of the Deputy Inspector General for Safety, 

2. Research and test reactors which have been 
acquired by the Air Force under terms of Section 91b, 
Atomic Energy Act of 1954, include the following 
facilities: 

a. Radiation Effects Reactor (RER) - Air Force 
Plant #67, Dawsonville, Georgia. 

b. Critical Experiment Reactor (CER) - Air Force 
Plant #67, Dawsonville, Georgia, 

c. Ground Test Reactor (GTR) - Air Force Plant 
#4, Fort Worth, Texas, 

d. Aircraft Shield Test Reactor (ASTR) - Air 
Force Plant #4, Fort Worth, Texas. 

e. Nuclear Engineering Test Facility (NETF) -
Wright-Patterson Air Force Base, Ohio. 
3. The Fort Worth and Dawsonville reactors are now 

operational. Prior to the operation of each of these 
reactors, hazards analyses were made by the Reactor 
Hazards Evaluation Branch (RHEB) of the AEC Division of 
Licensing and Regulation, The Wright Air Development 
Division, Air Research and Development Command, is pre­
paring at this time a Final Hazards Summary Report on the 

- 3 - Enclosure III 
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NETF for review by the RHEB prior to completion of 
construction on this Wright Field facility. In addition, 
the Air Force and the AEC have jointly contracted for the 
construction and installation of the Portable Medium 
Power Reactor (PM-1) at the Sundance Air Force Station in 
Wyoming. Responsibility for operation of this reactor as 
a space heating and electrical power facility will be 
transferred to the Air Force by February 1962. The Pre­
liminary Hazards Report for the PM-1 is currently being 
reviewed by the RHEB. 

4, In addition to the support provided by the RHEB, 
the AEC Division of Inspection has provided assistance in 
the conduct of survey and inspection of USAF reactors. 

5, As indicated above, the Reactor Hazards Evalua­
tion Branch and the Division of Inspection are playing a 
vital role in the safety evaluations of Air Foroe reactors, 
As of this date the Air Force has not developed a compar­
able capability for accomplishing the detailed and complex 
analyses required for evaluating reactor hazards prior to 
operation, or at such times as major modifications become 
necessary in design features or operating procedures, 
Technioal support of this type must be available if 
acceptable safety evaluation and surveys of Air Force 
reactors are to be accomplished by the Directorate of 
Nuclear Safety Research, 

6, Request that the AEC continue to provide advice 
and assistance to the USAF in the conduct of their reactor 
safety responsibilities, final decisions to remain within 
the Department of Defense. 

7, To simplify administrative procedures, it is 
requested that the Director of Nuclear Safety Research be 
authorized to contact directly such agencies as you may 
designate for the requested advice and assistance, 

JOSEPH D. CALDARA 
Major General, U. S, Air Force 
Deputy Inspector General for Safety 
The Inspector General 

- 4 - Enclosure III 
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Memorandum 
William F. Finan, Asst. Gen. Manager for February 8, 1960 

TO : Regulation & Safety DATE: 
Curtis A. Nelson, Director, Div. of Inspection 

FROM : Harold D. Anamosa, Acting Secretary 

SUBJECT: REPORT ON SENN REACTOR 
SYMBOL: SECY:RDC 

1. During discussion of AEC 751/258 - SENN Reactor Safety Considerations, 
at Meeting 1589 on February 3, 1960, Commissioner Graham requested a report 
on the health and safety aspects of the SENN reactor, including a technical 
review of the data considered by the Joint Reactor Board prior to its evaluation 
of this reactor. 

2. The General Manager has directed that this report be prepared by the 
Assistant General Manager for Regulation and Safety and the Director, Division 
of Inspection. We will assist in circulating the report to the Commission. 

cc: Commissioner Graham 
General Manager 
Deputy General Manager 
Asst. Gen. Mgr. for Adm. 
Asst. Gen. Mgr. for IA 
Asst. Gen. Mgr. for R&ID 
Director, International Affairs 
Director, Reactor Development 
General Counsel 
Congressional Liaison 

St, 

\ 



DATE: 

I N D E X : MH&S 3 Hazards rron. Power Reactors 

TO: 

FROM: 

SUMMARY: AEC 653/63 - PUBLIC HEARING CONSIDERATIONS OF THE N.S. SAVANNAH 
The Gen. Mgr. recommends that the Commission approve 
the policy that no public hearings shall he held in 
connection with construction and operation of the 
N.S. SAVANNAH. 

F I L E D : MR&A 6 Merchant Ship Reactor - V01. 2 

INDEXER: date of paper: 1-6-60 

REMARKS: 

\ 

U. S. ATOMIC ENERGY COMMISSION ^ 

CORRESPONDENCE REFERENCE FORM 

■fr U. S. GOVERNMENT PRINTING OPFICEt 1 9 5 6 - 4 0 4 0 4 4 
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U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERETOE FORM 

DATE: 

INDEX: MHS:S­3­HazardB of Powsr Reactors 

TO-

FROM: ftV*&^- - flC^
S 

SUMMARY: Am ym/$% mtm m AWMG wmmlm * BAwmPlumm.m AW wmumms 
Letter to the Chairman,(p£S ftw^TfeOano, with re to a request 
rriacia by the AQAS. Tha Comroission has made a review of tha Atoai© 
Energy Act of 195U and I t s Anandments. This review has been directed 
to the policies, objectives and requirements of the act a® the;­ relate 
to safety, licensing, and regulation of atomic energy activities. 
Among some of t&e points of the review are the various regulations 
governing the health and safety of the public and. eraployee,use of 
faculties and materia.ls,public hearing3,eto» 

FILED: 

iNDEXER:Legal-U-Legislative Pyograa 

REMARK&dat® of papen 12­31­St 

CONFIRMED TO BE UNCLASSIFIED 
■ DOE N3I DCCLASSif lOATtQMREWEW ELO.t«S 
BY: MARY DEFFEMBAUQH DOE/NN-523 

T^SPAQfcQSwJ 



STANDARD FORM NO. 04 

Office Memorandum • UNITED STATES GOVERNMENT 

TO Files DATE;December 29, 1959 

FROM Anthony H. Ewing, 
Office of the Secretary 

J 

SUBJECT: PROPOSED STUDY OF THE REACTOR HAZARDS AND SAFETY PROBLEM 

The attached letter and memorandum were discussed at the 
Informal Meeting held on December 4, 1959, at 11:00 a.m. 

%3 

UN 
\ 



ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
UNITED STATES ATOMIC ENERGY COMMISSION 

WASHINGTON 25, D. C. 

BovfjHibwp 16 f 19B 

Honorable John A. McCone 
Chairman 
0. S. Atomic Soergy Commiesion 
Washington 25, B. G. 

Subjecti ?mV0m SfI3BI OF THE HEAGTOR m2AHB A® C&lfLbi4 FUmHi 

Dear Kr. BfeCoaat 

The Advisory Goonittoo on Reactor fi&fagu&rda faaa oaaom kaealy axaro of 
the increasing dlffieultlea which i t £»*s**oa in tfa* adequate *Talttatiwi 
of the haaarda of raactor facili t iae. I t §mm to tt» Goasittta that 
thia iodao to* 

1) fb» abBorice of a correlation and critical avaluatioa of 
existing data relating to raaotor aafaty. 

2) The abseao* of writtea aad agreed gpoa criteria for jad-
ging tut ad««raacy of th* prapoaoa design, aonatrueiios 
and operation of tha various part* of a reactor. 

Th* Goa&ttoo knows of the rseeareh on safety features, the attempted 
writing of waarcijagfui criteria, and the rccaatiy inaugurated ^uartarly 
taobMoal progreaa raviw in Nuclear SaXaty, Theaa cm a l l exo*ll*»i 
• t tpt to a battar urelarataitfinf of th# problanu Tim aaount of porfetnast 
information baa now reached a volsaa a t which iatoasif* study uMartaksc 
mm haa «a sxcallant obarao of rtaohing halpftal annum to a»»t of til* 
oritieal problaiw. The incraaaing numbar of raaetors, aad tilt growing 
difficulty of Handling earn* in a reasonable loagth of t ias , natea i t 
important that th* additional of fort b* otartea now. 

I t ia tti* Oowittoa's belief that th® problem require* a siuoy »t tint 
available infornattsa on reactor safety, arranging I t ao i t ia muMXf 
avaUabla aad dariving £roa i t logical coaeiuaiona partlaant to 
aaawartag the qa*eticmst 

A) la tfeo *v»ilaaie fcnovledge aufneient to m% o&*#££*? 

B) la mr* maaareli ratadsd and of vfcat kind? 



■mmlrtj Jam A. Moms • t • • * • **» **& 
Sabjeoti Propoeed Stacy of tbo 
Eaaotor aaaurd and Criteria Preblaa 

0) I* tbio tbo am* of smalm tbat io oat maaiyttaU to 
oolatioii by jilaja»d romarob asd, tbarafom, mat 
priairy wHin 10 bo j&mod apes Jafmaab aaf aamflaamt 

Tbo preblea sight bo broken dam fate tbo Annual m mmgeflmt 
3L) Site and omlmianiili 
2) malatr Cora Deeign 
J) Beaoter ffliotlflO 
«) Foal llamam 
5) mtallargy md mtorial Radiation iff earn 
A) Xaatraaa&tatioii and Control 

7) Cbaaloal ametiom 
8) ftyttea Iataractioao 
9) Baaator Operating Orgacieatiea and rmeamme 

Additional oatagoriaa oa a emaabat different outline way bo raqaired. 
fba prupo»ad etacy mat be ooametai oa a full tlas batto by paroaao 
felly oonrerea&t with tbo raaotor fiald aad baring oafoiitifia and toaboi* 
•ml mem town In tbo oavtral dioaiiaiDO* involved* Tbo aetionel Labera­
toriea bam a n of tbo neeeeeary qwallfioatiom, aad i t lo tb* Gmaittm'o 
boliaf that I t ia logical to draw tbo am fma thorn eeuroea. I t la 
difficult to eettaate tbo axtant of of fort required bat i t ia eevtelely 
not o mall oas. At a rough game I t wight raewlm oa aach at aajiity­
five wen­reara of effort* Thia wort would taajelm at loaat em year ant 
aight require two or aore, I t io antioipatod tbat worthwhile reenlte 
amid etaxt to flaw within tbraa matba of tbo atart and at tbat tlas 
aaaar aaaaaay aFe* a w aaa^wanojaaaa a^araaaaa â aw aaaFara^vaj nna^aipaaa/aeaea 

The nature of tbo work io aucfa tbat tote off art aboald b* organiaod oa a 
working group bat doee eentaot aboald bo aaiataiaod a i m tbo Diwialoaa 



■marnbla lorn A, aoQom - 3 - few* l a * 110 
sabjeett freaeawft Study of tbo 
Reaoter Haaard and Criteria freblaa 

of Tnanaaitrf<i>n Lioaaainc and BMnlatiaa. Tit el oar aal aaileine. f i f f lm 
of Wealth ead 8efetr> tae Advisory Cbaaittm oa a a a a t aefaaaanfat> 
i*a ah* National Xabaratariee. en wall ea wnfc eaber aaafnl emama 
^^P^PPV ^POTPF « f P r ^ V ^ i n * W P^^"»^P

,
P»^F'^F W^^P»WP>^F*F S WP̂ W W^ppjJMPP WPPJP P̂PJFflPpPJ> *w ^ M P F V W W W M V I W V ̂ "aWWP ** 

A steering ematttm repraomtaUwe of tame verinaa Uteraste aigbt 
wall be appelated. 
Zt i s oar hope tbat the Coaaieeion w i l l imaiesd a i m tarn effort at 

Slneeraly yetute, 

cc» A.R.Loececke, OH 
H.L.Frlee, SEAR 
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Z understand that Mr. McCone raieeA tbn subject of 
Dr. McCullough'e aug^etlon at the Conaiaaion Meeting 
tbie aoroing. Severtholeafi, aoaa action on Mr. 
Grabaa'e neworaafiinQ ia necaaaary end Z believe tbey 
are interrelated. 
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Informal Mtg. 
12­4­59 
ouo 

1 ?roposedS3tudy of the Reactor Hazard and Criteria Problem 
Mr, McCone said he had received a letter from Mr. C. Rogers 

MeCullough, Chairman of the Advisory Committee of Reactor 
Safeguards^proposing a study of reactor hazards and criteria. 
The Chairman noted that reactor containment might well be included 
as an additional topic in paragraph (c) of the letter. He then 
referred tha matter to Mr. Luedecke for staff recommendations."^ 
g £ 2 t t t t # * t t t t * t t t t # # t f # « t t « # * t t t t * # t t & * * # » # # * « 
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mta' respect to Mr* ambaa's amareadaa ­
of fowalfiieii1 19» a eajy of Which i s 
attested* Mr* SfeCcae beHsroa tbat Mr, ­ ­, 
Gmbaa'e au^aatiea deserves thoughtful ■ 
study and notion* Hba Cbnlr@&n baa also 
read Br, MeCullou#i,8 la t ter of Wmsflbme 16 
euggeetlag a sbndy of reactor hazard 
criteria and male tbat Dr. B%Cntla!tgfo»s 
suggaatloa eight logically be embimd r 
slab Mr. Crabsa's to fera an integrated,„> 
sanrmaa to tain nrosA&s. . 
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Staff Assistant 
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1 UNITED STATES 
ATOMIC ENERGY COM MISSION 

WASHINGTON U . O. C. 

T'ovember 1?, 115Q 

M B M A H D U M FOR: ,7­jhn A. McCone, rV­uinvui 

Raj Reactor Safety Experiment:: ­ Idahc ̂ pJli. ­ Possible Impact on Tfe­sign 
Criteria, etc. 

During my tvu recent visits + Tiaho ̂ Klk '­fit? Dr. 3habha and his 
associates, as well as Professor Dnelyanov aiv1 his associates, I received 
the impression that both groups were Impress e­i with the results of safety 
experiments belas conducted on the ■3PE3T' reactors (lies. 1 and 3) and on 
the TREAT? reactor. 

The SH3HT reactor'experiments concern water with aluminum fuel ale­
meats; the TREAT reactor cohcerac the fast breeder ?yptem. One dramatic 
movie shewn to the Russians wp.s.thr oscillation of wat^r when t,V.re is a 
deliberate addition of reai+lvlt;­, -nil the violent, but delayed, reaction 
Which occurred. T)r. Zinn Lbs.-i~v>*\ ­! . :>■■ *hat this novie if­iuonstr&ted that 
there could be difficulty in ̂ ttln­; :­ rf­cU ;­ to explxlc Just as it takes 
work tc do ao for a weapon. m

he ^i^t pr hi^ re.aark fas that there ic a 
Beasurable period of time between vhen the­ reactivity ic added and when 
violence results, which should mak.3 control by infl­lruwntation possible. 

In his opinion, a greater dissemination and understanding of this 
phenomenon, if borne out by further experiments, could affect design char* 
acterlstics of reactor­. 

It seemed tr> me that the resultn of thtse early tests might also be 
of interest to people who are concerned with the aspects of health and 
safety, including the Cornmissloners. 

Dr. Bhabha sai­ that so far as he was aware ther:­ was no similar 
work going on anywhere else in the world. 

Eventually the results of a broad reactor safety protyam will have 
a salutary effect upon the regulatory program for there wiU then be a 
group of independent expert witnesses who can testify from their own experi­
ments as to how varied conditions will affect matters of safety. In the 
meantime, this type of information should be increasingly helpful to our 
inspection people as well as the ACRS. 

I recognize that regulatory problems vill not be confined to Just 
^ e kinetic effects of reactors, but that would be an important element. 

Perhaps the able Br. TTyer, who is in charge of the 3EERT programs 
at Idaho Falls, should be asked to talk with the Assistant General Manager 

f(W»> 
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for Health sad Safety, as well as the ACRS, so that an outline could be 
sade of future steps toward obtaining baaic data which will be related 
toward tbo broad aspects of regulatory problena. 

£y John S. Graham 

ee: Mr. Floberg 
Dr. Williams 
Gen. Luedecke 
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November 23» 1959 

AEC 943/5 
COPY NO. ^ n o 

ATOMIC ENERGY COMMISSION 

ACRS PROPOSES STUDY OP THE REACTOR HAZARD AND CRITERIA PROBLEM 

Note by the Secretary 

The attached letter from the Chairman, Advisory Committee 
on Reactor Safeguards, is circulated for the information of the 
Commission. The letter has been referred to the Division of 
Licensing and Regulation. 

W. B. McCool 
Secretary 

DISTRIBUTION COPY NO. 
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General Manager 7 
Deputy Gen. Mgr* 8 
Asst. Gen. Mgr. Mfg. 9 
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D. C. Office 19­21 
Secretariat 22­26 
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
UNITED STATES ATOMIC ENERGY COMMISSION 

WASHINGTON 25, D. C. 
November 16, 1959 

Honorable John A„ McCone Chairman U.S. Atomic Energy Commission Washington 25, D. C, 
Subject: PROPOSED STUDY OF THE REACTOR HAZARD AND CRITERIA PROBLEM 
Dear Mr. McCone: 

The Advisory Committee on Reactor Safeguards has become keenly aware of the increasing difficulties which it foresees in the adequate evaluation of the hazards of reactor facilities. It seems to the Committee that this is due to: 
1) The absence of a correlation and critical evaluation of existing data relating to reactor safety. 
2) The absence of written and agreed upon criteria for judging the adequacy of the proposed design, con­struction and operation of the various parts of a reactor. 

The Committee knows of the researoh on safety features, the attempted writing of meaningful criteria, and the recently inaugurated quarterly technical progress review in Nuclear Safety. These are all excellent steps to a better understanding of the problem. The amount of pertinent information has now reached a volume at which intensive study undertaken now has an excellent chanoe of reaching helpful answers to most of the critical problems. The increasing number of reactors, and the growing difficulty of handling cases in a reasonable length of time, make it important that the additional effort be started now. 
It is the Committee's belief that the problem requires a study of the available information on reactor safety, arranging it so it is readily available and deriving from it logical conclusions pertinent to answering the questionss 

A) Is the available knowledge sufficient to set criteria? 
B) Is more research needed and of what kind? 
C) Is this the sort of problem that is not succeptible to solution by planned research and, therefore, must primary reliance be placed upon judgment and experience? 

The problem might be broken down into the following categories: 
1) Site and environment 
2) Nuclear Core Design 
3) Reactor Kinetics 

- 1 -
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4) Fuel Elements 
5) Metallurgy and Material Radiation Effects 
6) Instrumentation and Control 
7) Chemical Reactions 
8) System Interactions 
9) Reactor Operating Organization and Procedures 

Additional categories on a somewhat different outline may 
be- required. 

The proposed study must be conducted on a full time basis by 
persons fully conversant with the reactor field and having 
scientific and technical competence in the several disciplines in­
volved, The National Laboratories have men of the necessary 
qualifications, and it is the Committee's belief that it is logical 
to draw the men from these sources. It is difficult to estimate the 
extent of effort required but it is certainly not a small one. At 
a rough guess it might require as much as twenty-five man-years of 
effort. This work would require at least one year and might require 
two or more. It is anticipated that worthwhile results would start 
to flow within three months of the start and at that time the size 
of the problem could be better assayed. 

The nature of the work is such that this effort should be 
organized as a working group but close contact should be maintained 
with the Divisions of Inspection, Licensing and Regulation, Biology 
and Medicine, Office of Health and Safety, the Advisory Committee on 
Reactor Safeguards, and the National Laboratories, as well as with 
other useful groups, A steering committee representative of these 
various interests might well be appointed, 

It is our hope that the Commission will proceed with this 
effort at once, 

Sincerely yours, 
/s/ C. Rogers McCullough 
C, Rogers McCullough 
Chairman 
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DATE: 

INDEX: MHSS 3 Hazards frm. Power Reactors 

ion 

TO: 

FROM: 

SUMMARY: Ltr, to Adm, Burke from Chairman McCone in reference to letters & 
Instructions on nuclear powered naval ships. From the standpoint 
of public safety, the Commission does not now deem it necessary or 
desirable to mssue any Commission rules, regulations, or orders 
concerning nuclear powered naval ships. The Commission does not, 
by reason of this determination, accept responsibility for oper­
ational decisions made by the Chief of Naval Operations, 

Eli £[)> y®&& 6 Vessel Pnopulsion 

date of letter: 6-23-59 
INDEXER 

REMARKS: 

CONFIRMED TO BE UNCLASSIFIED 
DOE NS1 DECLASSIFICATION REVIEW S.0.12958 
BY: MARY DEFFENBAUQH DOE/HN-523 

THtSFAGEOtY 

U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM 
FORM AEC-2Q4 

•k U. S . GOVERNMENT PRINTING OFFICE: 1 9 4 B - 8 3 3 1 6 3 

4 



. . . . . . . . . . . " ■ ' " % 

STANDARD FORM NO. 64 ■■■_■ " " • » ■ » s. 

w 3 
Office Memorandum • UNITED STATES GOVERNMENT 
TO : Files

 D A T E : J u n
e 11, 1959 

.^A^i»M/ FROM : Richard V 
Office of the Secretary 

SUBJECT: COMMISSION BRIEFING ON CRITERIA. FOR REaCTOR SAFETY 

The briefing on criteria for reactor safety outlined 

in the attached statement was presented to the Commission by 

Mr. C. Rogers McCullough at Meeting 1^20 held on June 9, 1959. 

cc: D.C. Office 



OUTLINE FOR STATUS OF CRITERIA FOR REACTOR SAFETY 
DISCUSSION WITH THE COMMISSION 

by 
C, Rogers McCullough, Chairman 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 

June 93 19$9 

MEANS OF RELEASE OF FISSION PRODUCTS 
A. Nuclear Excursion 

1. Melting Fuel 
2. Vaporization of Fuel 

B. Loss of Cooling 
1, Break in Primary System 
2« Failure in Supply 
3. Loss of Heat Sink 

C. Chemical Reaction Including Fire 
D. Release of Liquid Fuel and Fission Products (Homogeneous 

Systems only) 
CONCEPT OF MULTIPLE BARRIERS 
A. Fuel 

1, Solid 
2. Liquid 

B. Fuel Cladding 
C. Primary Heat Transfer Loop 
D„ Secondary and Added Loops and Heat Sink 
E„ Containment or Confinement and Shielding 
F. Environment 

~* -> •■,„• J 
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MEANS OF PREVENTING RELEASE OF FISSION PRODUCTS 
A. Basic Design 

1* Nuclear 
2. Mechanical 

B. Control 
1, Nuclear 
2» Physical 

C. Operating Procedures 

SPECIFIC DIFFICULTIES 
A. Site 

1. Distribution of Population 
2. Meteorology 
3. Hydrology 
lu Reactor Types and Usage versus Accident 
5« Acceptable Risk - Amount of Release 

„ Probability 
B. Reactor Design 

1. Core Characteristics 
2. Shielding 
3. Reactor Vessel 
iu Piping and Valves 
5>. Instrumentation and Control System 

C. Primary Heat Transfer Loop 
D. Secondary Heat Transfer Loop or Heat Sink 
E. Containment, Confinement or Building 



• • 

V. PAST ATTEMPTS 

VI, FUTURE 
A. Site 
B. Pressure Vessels 
C. Heat Flux 
D. Control 



Table X 

LISTING OF REACTORS ACCORDING TO TYPES 

1. Water Moderated and Cooled 

Power (Pressurized) -

Operating Total 

Civilian 
Naval 
Marine 
Prototypes 

Subtotal 

1 
h 
-

h 
9 

3 
36 
1 
6 

¥ 

General Test (Atmospheric or low pressure) 
Special Test (BSF, SPERT, etc) 
Research and Training - Civilian 
Research and Training - Military 

Subtotal 
Total 

2. Boiling 

3 
h 
10 
h 

2X 

30 

Power 

Prototypes 

Civilian 
Reactor Experiments 3 

1 

6 
7 

15 
8 

36 
8JU 

Operating Total 

k 
3 
1 

Total 8 



3. Miscellaneous Total 

Fast Breeders 

Gas Cooled Graphite 

Organic Moderated and Cooled 

Sodium Graphite 

Aqueous Homogeneous 

Heavy Water 

Aerojet-General Nuoleonics 
Argonaut 
General Atomics - Triga Type 
Liquid Plutonium 
Production 

-

~ 

-

-

-

-

-

-

-

-

1 Small 
2 Large 
2 Power 
1 Maritime 
2 Research 
1 Power 
1 Experimental 
1 Power 
1 Experimental 
1 Power 
7 Research 
1 Pressure Tube Power 
1 Gas Cooled Power 
1 Sodium Cooled Power 

Experiment 
3 Test 
h Research 

3 

5 

2 

2 

8 

10 

hi 

$ 

h 
1 
lit 

Total 101 



i 

c i 

UNITED STATES 

ATOMIC ENERGY qoMMlSSJON 
*A4HlNprON«. tJ . q . -, 

- • •^^f^ iS Lis.*
1 **»*«.-*• W * -: 

T: 

*'f *C* f 

', i 

i « 

' / 
<*~s 

^ L ^ ^ ^ a ^ . ^ ^ ^ ^ ^ - , , ) - ! I'iffr mf.-ii.ti--- '■-■■'8-<->^»«-^A<-.^ y, ..J^,, ■igfa.^^^..^^.Ah-a«^^^J»a^at^.«M.^«.. 

http://mf.-ii.ti


o. 

UNITED STATES 
ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

No. B-79 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7-7831 (Friday, May 22, 1959) 

Ext. 3446 

AEC CONSIDERING REGULATORY AMENDMENT 
ESTABLISHING SAFETY CRITERIA FOR REACTOR SITES 

The Atomic Energy Commission is publishing in the 
Federal Register for public comment a general statement of 
safety factors considered by the Commission in its evaluation 
of proposed sites for nuclear power and testing reactors. 

The statement is being published in connection with 
the Commission's consideration of a possible amendment to 'its 
regulations which would add a section describing the'safety 
factors relating to a proposed site which bear on the Commis­
sion's decision to issue or refuse a construction permit. 

Important considerations in site evaluation are the 
exclusion distance - the area around the reactor which will 
be under the reactor owner's complete control; the population 
density of surrounding areas; the area's meteorology - varia­
tions in temperature, moisture and winds; the area's earth­
quake history; and the hydrology- and geology of the area -
surface water drainage, the presence and movement of under-' 
ground waters, the permeability and depth of the soils, and 
their capacities to remove and retain reactor effluents. 

These factors are discussed individually in the 
published statement, but only a general statement is possible 
at this time concerning criteria which must be met to estab­
lish acceptability of a proposed reactor site. Further work 
looking toward a more precise description of safety factors 
is being done by the Commission in consultation with its 
Advisory Committee on Reactor Safeguards. Meanwhile, the 
statement is believed to represent a first step toward 
development and publication of complete site criteria. 

(more) 5̂  
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The text of the statement will be published in 
the Federal Register on May 23, 1959* Copies are available 
for public inspection in the Commission's Public Document 
Room at 1717 H Street, N.W., Washington, D. C. Written 
comments or suggestions should be sent within 30 days to 
Atomic Energy Commission, Washington 25, D. C , Attention 
Director, Division of Licensing and Regulation. 

- 30 -
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DATE: ^ P 

I N D E X : MH&S^-Hazards from Power Reactors 

TO: 

FROM: 

SUMMARYI AEC 293/U3J IH March, a t the request of DIA, Clifford Beck,IAR attended 
a series of conferences with EUHATOM personnel in Brussels, 
and diseueedd matters relating to reactor safety evaluations 
and procedures. There was also opportunity to spend one day 
with the Directors of OEEC in Paris and,at the request of the 
Reactor Director of IAEA,two days were spent in Vienna on 
matters relating to reactor safety, evaluations, procedures 
and IAEA's possible participation in these, 

FILED: 
INDEXER. SECUKITI-li-S-Visits to Foreign Countires 

REMARKSt d a t e of paper: 5-20-5? 

CONFIRMED TO BE UNCLASSIFIED 
DOE NSi DECLASSIFICATION REVIEW E.O. 
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0 ^ ^ NLemwafldufU • UNITED STATES GOVERNMENT 
April 8, 1959 

TO : Principal Staff, Headquarters DATE-. 
Managers Of Operations Offices 

FROM : A. R. Luedecke £/t ^ . JbJe-d&£*^--~' 
General Manager 

SUBJECT: HAZARDS EVALUATION OF AEC REACTORS 

Fending revision of AEC Manual Chapter 8401, preliminary hazards 
summary reports, including site information, should be submitted 
and their review by the Hazards Evaluation Branch of the Division 
of Licensing and Regulation and the ACRS completed before commit­
ments are made for sites for new AEC-owned reactor projects. 
Requests for exceptions to this policy should be submitted to 
the General Manager through the appropriate Operating Division. 

<~tf>y #£**/:CP* )h - 7̂  fief s 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
Washington 25 # D. C» 

No. B-42 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7-7831 (Thursday, March 12, 1959) 

Ext. 3446 

AEC TO PERMIT PUBLIC PARTICIPATION IN REYIEW OF 
SAFETY ASPECTS OF ALL DEMONSTRATION POWER REACTORS 

Chairman John A. McCone of the Atomic Energy Com­
mission today announced that the public will have opportunity 
to participate in consideration of the safety aspects of all 
reactor projects in the Commission's Power Demonstration 
Reactor Program,, 

Heretofore the public has had opportunity to par­
ticipate in the review of safety aspects of only those 
reactors in the Power Demonstration Program that were pri­
vately owned and, therefore, subject to licensing by the 
Commission. The new policy extends to the public the same 
opportunity with respect to reactors in the program which 
are Commission-owned and, therefore, are not subject to 
licensing. The procedures to be observed will parallel 
those observed in power reactor licensing proceedings. 

The projects to which the new policy applies 
presently include the 75,000 electrical kilowatt reactor 
proposed by the Consumers Public Power District for con­
struction at Hallam, Nebraska - a project resulting from 
the Commission's first invitation under the demonstration 
program - and two projects resulting from the second invi­
tation - the reactor for the proposed 22,000 electrical 
kilowatt nuclear power plant for the Rural Cooperative Power 
Association at Elk River, Minnesota, and the 11,400 electrical 
kilowatt reactor to be built for the City of Piqua, Ohio. 

i y 

(more) ^ 
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A distinguishing feature of these projects is that 
while they will not be located at AEC installations, the 
reactors themselves will be Government-owned and therefore 
will not be subject to the licensing procedures under which 
safety analyses are made public and public hearings may be 
held before issuance of construction permits and operating 
licenses. The Commission's decision to give similar oppor­
tunity for public participation with respect to such reactors 
as the Hallam, Elk River and Piqua reactors is made known 
through the following policy statement by the Commission: 

"The nuclear power reactors which are planned for 
operation under the so-called 'second round* of the Commis­
sion's power demonstration reactor program, and the .proposed 
reactor to be operated by Consumers Public Power District in 
Nebraska, are not subject to the formal licensing requirements 
of the Atomic Energy Act of 1954, as amended. Under Section 
110 of the Act they are exempt from licensing requirements 
because they are to be constructed and operated under con­
tracts 'with and for the account' of the Commission. However, 
these and all other Commission-owned reactors receive the same 
technical review to assure the public health and safety as do 
licensed reactors. 

"Unlike most Commission-owned reactors, these 
Commission-owned demonstration reactor projects will not be 
located at Commission installations but will be operated as 
an integral part of the power-generation facilities of oper­
ating utility systems. For this reason, the Commission has 
decided that the public interest would best be served by 
making available to members of the public opportunity for 
participation in safety considerations concerning these projects 
in accordance with procedures which would parallel those ob-
sered in licensing proceedings. Accordingly, the hazards 
summary reports filed by the prime contractors for the con­
struction or operation of these reactors will be made available 
for public inspection in the Commission's Public Document Room. 
As in the case of license applications, the Commission will 
publish and make available in the Public Document Room copies 
of the reports of the Advisory Committee on Reactor Safeguards 
and copies of the hazards evaluations prepared by the Division 
of Licensing and Regulation. 

(more) 



• • 

- 3 -

"In addition, the Commission has decided to set 
these cases down for public hearing to consider health and 
safety questions involved in the proposed construction and 
operation of the reactors. A notice of hearing will be 
issued in each case at least 30 days prior to the date of 
hearing. Following the issuance of the notice of hearing, 
proceedings will be conducted in accordance with the pro­
visions of Part 2 of the Commission's regulations (10 C.F.R., 
Part 2 "Rules of Practice") applicable to formal hearings. 

"This policy will also be applied to all future 
Commission-owned reactors not located at Commission-owned 
installations, which are to be operated as part of conven­
tional electric utility systems." 

The Rules of Practice referred to in the Commission's 
policy statement provide, that after notice of public hearing 
interested persons may petition for leave to intervene and, 
if the petition is granted by the Hearing Examiner, may be­
come parties to the hearing and may offer evidence and examine 
witnesses. Provision is made also for "limited appearances" 
by interested persons for the purpose of making oral or written 
statements. 

- 30 -
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reactors will be made available for jH&lic iaspectIon in toe Cotsaiseioa's 

Public Documents Room. As in the case e£ license applications;, the Comis­

sion will publish arid mike available in the Public Documents Sooni copies of 

tUa reports of tlie Advisory Coasnittee on aeactor Safeguards aao copies of 

the oas­irds evaluations prepared by tlie Division oi" Licensi*^ and Emulation. 

In additiou, the Goeamissiem has decided to set these cases eown for 

public hearit'3 to consider health and safety questions involved in the pro­

poesd construction and operation oi; the reactors, k notice of iieering will 

be issued iu eacu case at l*ast 30 oays prior to the date of hearing. 

Following the issuance of the notice o£ hearing, proceedings Hill be ©>«­

ducted in accca­drwce with tau provision!? of Part 2 of the Coaetissioa's 

regulations <10 C.F.I., Part 2 "tales oi Practice") applicable to foraul 

ii^riaye. 

fttia policy will also be applied to all future Osrsaissiosk­ewned reactors 

not located at CesBaiesion­owfiea Installations, which are to be operated as 

pert of conventional electric utility systems* 
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Ojjfortf Alepzorandum • UNITED STATES GOVERNMENT 

TO 

FROM 

Harold L. Price, Director 
Division of Licensing & Regulation 

W. B. McCool, Secretary 

DATE:Fab*«a*y 251 1959 

SUBJECT: COMMISSION DECISION ON AEC 1016 - PROPOSED STATEMENT ON PUBLIC 
PARTICIPATION IN HAZARDS REVIEW 0? CERTAIN REACTORS 

SYMBOL: SECYtRDC 

1. Confirming our February 20, 1959 notification to your office, at 
Meeting 1474 on February 19, 1959, the Commission: 

a. Approved the statement attached as the Appendix; 

b* Noted that the statement will be incorporated in a press 
release, and that the JCAE will be advised by appropriate letter 
prior to issuance of the release; and 

c* Noted that AEC 1016 is unclassified. 

2. You will recall that the Commissioners requested there be official 
publication of ASC policy in this matter, and Mr. Olson said he would submit 
to the Commission a draft Amendment to Part 2, 10 C.F.R., Rules of Practice. 

3. The General Manager has directed you take the action necessary to 
implement the Commission's decision and, by copy of this memorandum, that Mr. 
Olson prepare the draft Amendment for early Commission consideration. Copies 
of pertinent correspondence should be provided the Office of the Secretary. 

cc: General Manager 
Asst. Gen. Mgr. for Adm. 
General Counsel 
D. C. Office 

^ 
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INDEX: 
* 

MH&S-3-Hazards of Power Reactors 

MiM-7-tf0rtT;= 

TO: 

FROM: 

SUMMARYIAEC 719/27: WASTE DISPOSAL HEARINGS Memo to the GM re Mr. H.L. Price, 
Direcotr of I&R and his testimony before the Waste Disposal 
Hearings. Things discussed are included in this paper. Mr. 
Holified wanted to know if the Commission considered the Div. 
of I&R to be a seperate and independent division. Discussion 
re the role of the KE& states re health and safety precautions 
around installations. 
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INDEXERJ MATERIALS-12-Waste Processing & Disposal 

REMARKS, date of paper: 2-17-59 
date of memo: 2-3-59 
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55 

ATOMIC ENERGY COMMISSION 

PROPOSED STATEMENT ON PUBLIC PARTICIPATION IN HAZARDS 
~*" T ® v T O OF CERTAIN~T̂ A~01gt3R¥"'~ 

Note by the Secretary 

The General Manager has.­ requested that the attached report 
by the Director of Licensing and Regulation be circulated for 
consideration by the Commission during the week of February 16, 
1959. 

¥. B, McCool 
Secretary 
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OFFICIALESE ONLY 

ATOMIC ENERGY COMMISSION 

PROPOSED STATEMENT ON PUBLIC PARTICIPATION IN HAZARDS 
REVIEW OF CERTAIN RE5C"T6R§' 

Report to the General Manager by the 
Direc^orT Division of LTcê iifng and Regulation 

THE PROBLEM 
1. To consider a policy statement with respect to procedures 

for public participation in the hazards review of the Consumers 
Public Power Reactor District project and the reactor projects 
in the second round of the power reactor demonstration program. 

SUMMARY 
2. At the waste disposal hearings before the JCAE on 

February 3* 1959* Congressman Holifield inquired as to the 
procedures under which members of the public might participate in 
the safety review of government-owned reactors in the power 
reactor demonstration program. The Director, Licensing and 
Regulation advised that the Commission's staff is working on 
procedures for public participation in the review of these projects, 

3. There is attached a proposed statement of Commission 
policy concerning the reactors in the "second round" of the power 
reactor demonstration program and the Consumers Public Power 
Reactor District project. Under the proposed policy statement, 
formal, adjudicatory-type hearings corresponding to those held 
in connection with the issuance of power and test reactor con­
struction permits and licenses will be held to consider health 
and safety questions involved in the proposed construction and 
operation of the reactors. The hearings will not, however, result 
in an issuance of a license or construction permit. 

- 1 -
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4. It is anticipated that, if approved by the Commission, 
this statement will be incorporated in an appropriate press 
release. 

STAFF JUDGMENTS 
5. The Divisions of Reactor Development and Inspection 

and the Office of the General Counsel concur in the recommendation 
of this paper. 

RECOMMENDATION 
6. The General Manager recommends that the Atomic Energy 

Commissions 
a. Approve the statement attached as the Appendix; 
b. Note that the statement will be incorporated in 

a press release, and that the JCAE will be advised by 
appropriate letter prior to issuance of the releases 

c. Note that this paper is unclassified, 

©FFIOAirUSE ©NLY 



APPENDIX 

1. The nuclear power reactors which are planned for 
operation under the so-called "second round" of the Commission's 
power demonstration reactor program, and the proposed reactor 
to be operated by Consumers Public Power District in Nebraska, 
are not subject to the formal licensing requirements of the 
Atomic Energy Act of 1954, as amended. Under Section 110 of the 
Act they are exempt from licensing requirements because they 
are to be constructed and operated under contracts "with and for 
the account" of the Commission, However, these and all other 
Commission-owned reactors receive the same technical review to 
assure the public health and safety as do licensed reactors. 

2, Unlike most Commission-owned reactors^ these Commission-
owned demonstration reactor projects will not be located at 
Commission installations but will be operated as an integral part 
of the power-generation facilities of operating utility systems. 
For this reason, the Commission has decided that the public 
interest would best be served by making available to members 
of the public opportunity for participation in safety considera­
tions concerning these projects in accordance with procedures 
which would parallel those observed in Licensing proceedings. 
Accordingly, the hazards summary reports filed by the prime 
contractors for the construction or operation of these reactors 
will be made available for public inspection in the Commission's 
Public Documents Room. As in the case of license applications, 
the Commission will publish and make available in the Public 
Documents Room copies of the reports of the Advisory Committee 
on Reactor Safeguards and copies of the hazards evaluations pre­
pared by the Division of Licensing and Regulation. 

- 3 - Appendix 
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3. In addition, the Commission has decided to set these 
cases down for public hearing to consider health and safety 
questions involved in the proposed construction and operation of 
the reactors. A notice of hearing will be issued in each case 
at least 30 days prior to the date of hearing. Following the 
issuance of the notice of hearing, proceedings will be conducted 
in accordance with the provisions of Part 2 of the Commission's 
regulations (10 C.F,R., Part 2 "Rules of Practice") applicable 
to formal hearings, 

- 4 - Appendix 
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t ° :W. B. McCool 
Secretary 

FROM : H . L. Pr ice , tfrHH&tt 
Division of Id.cen8in$. 

DATE: 

\>i JMU', 
•A»*u:'*' 

SUBJECT: PROPOSES POLICY STATElteHT OH PUBLIC PARTICIPATION 
TO B#3tttt1Mt MM'IQBBV.ME fiKBTATM BRAfyWOBW. 

The attached ataff pape^ recnimiffndg approval of a policy statement 
with respect to procedwres for public participation in the hazards 
review of the Consuaers Public Power reector project and reactor 
projects in th* 2nd round of the Power Deaonstratian Program. 

Will yen please circnlate the |>ap«r when it has been approved by 
the General Manager. "" _ ; ~?.'' ' "­•". 
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STANDARD FORM NO. 64 

Ojpc^ Alemoranaum • UNITED STATES GOVERNMENT 

TO 

FROM 

Harold L, Price, Director, 
Division of Licensing and Regulation 

W. B. McCool, Secretary 

DATE; January 30, 1959 

SUBJECT: wBsswmsuL rnmim 

SYMBOL: SECYtRDC 

1. At Meeting 1462 on January 30, 1959, Chairman McCone informed 
the Connaisslon of your January 29, 1959 briefing for the President on reactor 
hazards, and requested a copy of this briefing and exhibits be placed in 
the Commission record, 

2. The Oenerai Manager has directed that you take the action necessary 
to implement this request by providing the Secretary a copy. 

cc: Chairman McCone 
General Manager 
Asst. Gen. Mgr. for Ada. 
B. C. Office 
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MEMORANDUM FOR THE COMMISSIONERS AND GENERAL MANAGER 
Subjecti DRY RUN OF THE REACTOR HAZARDS BRIEFING 

Arrangeaants have been oade for the President to be briefed 
on =a«*ci£r;ita^ ; 
■'.#reparatory^;t*;;;b^fii%' tfci frMtdaftt we^ha^ ::: 
dry run of the Reactor Bazarda Briaflng to follow the ANP 
Briefing which i s scheduled a t 9j30 a.m. on Monday, January 
26, 1959 i n * ^ 
and­|fc^Cliffe^ • 
lation will "iplke^;^e:­.praeent*tion;;'^ '^^fhr^^-^'-'i.S fr:;V: 

W* B. MeCool 
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January/jf, 1959 

AEC 943/4 
COPY NO. o 

ATOMIC ENERGY COMMISSION 

REACTOR PROJECTS SAFETY REPORTS 

Note by the Secretary 

1. At Meeting 1411 on October 10, 1958, during discussion of 
AEC 842/18, Proposed Site for the Elk River, Minnesota, Power 
Station, the Chairman requested safety reports on all reactor 
projects now planned. 

2. Attached for the information of the Commission is a 
report submitted by the Director of Reactor Development in 
response to the above request. The report includes all actions 
taken up to November 1, 1958. 

¥. B. McCool 
Secretary 

DISTRIBUTION COPY NO. 
Secretary 1 
Commissioners 2 - 6 General Manager J Deputy Gen. Mgr. 8 Asst, Gen. Mgr. 9 Asst. Gen. Mgr. R&ID 10 Asst. Gen. Mgr. Adra. 11 General Counsel 12-15 Biology & Medicine 16 Isotope Development 17 Industrial Relations 18 Information 19-20 Inspection 21 Licensing & Regulation 22-23 Operations Analysis 24 Production 25-26 Reactor Development 27-29 Secretariat 30-35 



• 

UNCLASSIFIED 

ATOMIC ENERGY COMMISSION 

REACTOR PROJECTS SAFETY REPORT 

Report to the General Manager by the 
Director of Reactor Development 

The following is the status of all planned power reactor 
projects and all planned experimental reactors located outside 
of NRTS, both Commission and privately owned, with the exception 
of military reactors and their prototypes, production reactors, 
and the N.S. Savannah. All of the projects listed are at various 
stages of planning and construction. In every case the completed 
design of the reactors and proposed operating procedures will 
be reviewed by the Division of Licensing and Regulation and by 
the ACRS before operation will be approved. 

A. Commission-Owned Reactors 
(1) Pu Recycle Test Reactor 

The suitability of the site at Hanford was 
reviewed by the Division of Licensing and 
Regulation in October, 1957. The design of 
the reactor, as described in the preliminary 
hazards report, is presently under review by 
the Division of Licensing and Regulation and 
the ACRS. Construction was started in March 
1958* and is scheduled for completion in 
October, i960. 
(2) Hallam Nuclear Power Facility 

The ACRS, after reviewing preliminary site 
data in November, 1955j concluded that the 
site was satisfactory. Design of the facility 
was started in October, 1957 and a preliminary 
safeguards report describing the proposed design 
is presently under review by the Division of 
Licensing and Regulation. The comments of the 
ACRS on the plant design will also be obtained 
in the course of this review. Construction 
is scheduled to commence in December 1959, and 
to be completed in December, 1961. 
(3) Elk River Reactor Facility 

An evaluation of the site prepared by ACF 
was submitted in July and August 1958. On the 
basis of the information submitted, the 
Division of Licensing and Regulation and the 
ACRS have concluded that the site is suitable 
for a reactor of the power level and general 
type proposed, and Commission approval is 
pending. Construction of the facility is 
underway and a review of the design of the 
reactor, as described in the preliminary 
hazard report, is scheduled in February, 1959. 
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(4) Heavy Water Components Test Reactor (HWCTR) 
A review of the proposed reactor site is 

presently being conducted by the Division of 
Licensing and Regulation and the ACRS. The 
preliminary hazards report will be completed 
in March, 1959, three months before 
construction is scheduled to start. 
(5) Liquid Metal Fuel Reactor Experiment (LMFRE-I) 

The Division of Reactor Development has 
recommended that the reactor be constructed at 
BNL, and has asked for the comments of the Division 
of Licensing and Regulation on the suitability of 
the proposed site. The site is presently being 
reviewed by the Division of Licensing and 
Regulation, who will also obtain the comments 
of the ACRS. 

The design of the reactor, as described in 
the preliminary hazard report, will be reviewed 
in April 1959, when construction is scheduled 
to commence. 
(6) Piqua Organic Moderated Reactor 

A review to determine the suitability of the 
Piqua Site for this reactor is presently underway. 
As a result of a preliminary analysis, the ACRS 
in August, 1958, stated that it was their tentative 
view that the Piqua site was not a suitable one. 
Further discussions were held with the ACRS 
concerning the site and conceptual design of this 
reactor in October and November, 1958. Results 
of these reviews and that of the Division of 
Licensing and Regulation are still pending. 

Assuming approval of the site, construction 
will commence in December 1959. The proposed 
design of the reactor, as described in the 
preliminary hazards report, will be reviewed 
in September, 1959, three months prior to the 
start of construction. 
(7) Sodium Deuterium Reactor (SDR) 

A safety report on the SDR and a fixed price 
bid for the construction of the reactor will be 
submitted by NDA by January 31* 1959. This 
report will be transmitted to the Division of 
Licensing and Regulation for their comments on 
the proposed site, and ACRS comments will also 
be obtained. This is six months prior to 
the start of design. 

The preliminary safeguards report is 
presently scheduled for submission in November, 
1959J five months in advance of the start of 
construction. 
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(8) Gas Cooled Power Reactor (GCPR) 
The site for this reactor has not yet been 

determined, but it will be located either at 
NRTS, Oak Ridge, Savannah River, or Hanford, 
The site selection Committee is now evaluating 
the merits of the several sites. A preliminary 
hazards review will be held in the spring of 
1959 prior to ground breaking. 

B. Privately Owned Reactors with Partial Commission 
Financing 
(1) Enrico Fermi Fast Breeder Reactor (PRDC) 

Based upon review by the Division of Licensing 
and Regulation and the ACRS of a preliminary 
hazards report submitted in January, 1956, a 
provisional construction permit was issued in 
August, 1956. Issuance of the construction permit 
was contested and a hearing on the application was 
held January 1957 through August 1957. This 
matter is now before the Commission for decision. 
Construction of the facility was started in August 
1956 and operation is scheduled for i960. 
(2) Yankee Atomic Electric Company 

Based upon review by the Division of Licensing 
and Regulation and the ACRS of a preliminary hazards 
report submitted in April, 1957* a provisional 
construction permit was issued in November, 1957. 
At the mandatory public hearing held before the 
construction permit was granted, no petitions of 
leave to intervene were received. Construction 
of the facility was started in November, 1957* and 
is scheduled for completion in i960 or 1961. 
(3) Carolinas - Virginia Reactor 

An analysis of the proposed site is under 
preparation, and will be submitted to the Division 
of Licensing and Regulation for their comments in 
December 1958. Comments of the ACRS on the proposed 
site will also be obtained. A preliminary hazards 
report will be submitted in May 1959, one month 
prior to the start of construction. 
(4) Northern States Power Reactor 

A draft of the preliminary hazards report for 
this reactor, which includes extensive site analysis, 
is presently being reviewed by the Division of 
Reactor Development. The report is scheduled to be 
submitted to the Division of Licensing and Regulation 
for their comments and for the comments of the ACRS 
in March 1959. Plant construction is scheduled 
to begin July 1, 1959. 

- 3 -
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(5) Gas Cooled Heavy Water Reactor (GCHWR) 
The reactor will be located on an as yet 

unspecified site. A site review will be conducted 
before the planned start of construction in January 
1961. A preliminary hazards review will be 
conducted late in i960, six months before the 
planned start of construction. 
(6) Pennsylvania Advanced Reactor (PAR) 

Meetings have been held between PAR representatives 
and the Division of Licensing and Regulation to 
discuss possible plant sites. The field has been 
narrowed by mutual agreement to three possible 
locations. When final selection has been made by 
PAR, a site analysis will be forwarded for AEC and 
ACRS review and comments. This is expected early 
in 1959. Final discussion as to whether to proceed 
with final design and construction will not be made 
until February i960. If the decision is made to 
proceed, a preliminary hazards review will be held 
in early i960, before the start of construction. 

C. Privately Owned Reactors 
(1) Consolidated Edison Company Reactor 

Based upon review by the Division of Licensing 
and Regulation and the ACRS of a preliminary hazards 
report submitted in March, 1955* a provisional 
construction permit was issued in May, 1956. 
Construction of the facility is underway and is 
scheduled for completion in i960. 
(2) Commonwealth Edison Reactor 

Based upon review by the Division of Licensing 
and Regulation and the ACRS of a preliminary hazards 
report submitted in June, 1955* a provisional 
construction permit was issued in April, 1956. 
Construction is underway and presently scheduled 
for completion in September, 1959. The last 
section of the final hazards summary report was 
received in June, 1958, and is presently under 
review by the Division of Licensing and Regulation. 
The final hazards summary report must also be 
reviewed by the ACRS before a operating license can 
be granted. 

- 4 -
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APPENDIX 

SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name; Plutonium Recycle Test Reactor (PRTR) 
Location: Hanford Operations Office 
Owner: AEC 
Principal Reactor Contractor: General Electric Co. 
Office Administering Contract: Hanford Operations Office 
Reactor Schedule: 

Decision to Proceed: October 1956 
Design Started 

a. Reactor January 1957 
b. Plant Facility February 1957 

Construction Started: 
a. Reactor November 1958 
b. Plant Facility March 1958 

Construction Complete November i960 
Criticality October i960 

Hazards Review Schedule: 
Pre Preliminary - Site Review" Analysis: 
Based on a review by the Division of Licensing and 
Regulation, the General Manager approved site in 
November 1957. 

Regular preliminary Hazards Review: 
Division of I&R and ACRS review is presently being 
carried out. 
Final Hazards Review: 

(prior to reactor startup) 
July i960 

- 5 - Appendix 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name: Hallam Nuclear Power Facility (HNPF) 
Location: Near Hallam, Lancaster County, Nebraska 
Owner: AEC • __^«_^_____ 
Principal Reactor Contractor: Atomics International 
Office Administering Contract: Chicago Operations Office 
Reactor Schedule: 

Decision to Proceed October 1955 
Design Started 

a. Reactor October 1957 
b. Plant Facility October 1957 

Construction Started 
a. Reactor December 1959 
b. Plant Facility June 1958 

Construction December 1961 
Criticality January 1961 

Hazards Review Schedule: 
Pre preliminary ­ Site Review Analysis 
On November 4, 1955* the ACRS stated that the site is 
considered acceptable if the reactor is determined to be 
satisfactory from a hazards point of view. 
Regular Preliminary Hazards Review 

(prior to ground breaking) 
Review by L&R and ACRS is scheduled for early 1959. 

Final Hazards Review 
(prior to reactor start­up) October, 1961 

6 ­ Appendix 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name; R. C. P. A, ­ "Elk River Reactor" > 
Location: Elk River, Minnesota 
Owner: Reactor Plant ­ AEC, Conventional Plant RCPA 

!'"■ ' • ' ■» " ' ' I m mini m u n i m i n i n i f , m i i f i i m i . i i nn u m m . - i i.n i m n j JI i m i ■ in ■ 11 i n II i ■ urn ■ mil 

principal Reactor Contractor: ACF prime ­ Sargent & Lundy A­E 
Office Administering Contract: Chicago Operations Office 
Reactor Schedule; 

Decision to Proceed April 1956 
Design Started June 1958 

a. Reactor 
b. Plant Facility June 1958 

Construction Started 
a. Reactor April 1959 
b. Plant Facility August 5* 1958 

Construction to end December, I960 
Critlcality January 1961 

Hazards Review Schedule: 
Pre Preliminary ­ Site Review Analysis 
Preliminary site evaluation submitted in July, 1958 
Preliminary appraisal by D. I&R & ACRS made in August, 1958, 
Conclusion ­ "conditional" site approval. 
Regular Preliminary Hazards Review 

Due in February, 1958 
Final Hazards Review 

(prior to reactor start­up) Nov. i960 

­ 7 ­ Appendix 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name: HWCTR 
Location: SROO 
Owner: AEC 
Principal Reactor Contractor: Dupont 
Office Administering Contract; SROO 
Reactor Schedule: 

Decision to Proceed May 1958 
Design Started 

a. Reactor June 1958 
b. Plant Facility May 1958 

Construction Started 
a. Reactor June 1959 
b. Plant Facility June 1959 

Construction Completion March 1961 
Criticality February 1961 

Hazards Review Schedule: 
Pre Preliminary - Site Review Analysis 

Review by L&R and ACRS now being conducted. 
Regular Preliminary Hazards Review 

(prior to ground breaking) 
March 1959 

Final Hazards Review 
(prior to reactor start-up) 

January 1961 

- 8 - Appendix 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name: LMFRE - I 
Location: Proposed: Brookhaven National Laboratory ,»_____ 
Owner: US AEC ^ ^ ^ ___ 
Principal Reactor Contractor: Babcock and Wilcox Company 
Office Administering Contractor: New York Operations 
Reactor Schedule: 

Decision to Proceed May 1956 
Design Started Final Design December 1958 

a. Reactor 
b. Plant Facility 

Construction Started 
a. Reactor April 1959 
b. Plant Facility March 1959 

Construction Completed February 1961 
Criticality June 1961 

Hazards Review Schedule: 
Pre Preliminary Site Review Analysis 

Review by L&R and ACRS now being conducted. 
Regular Preliminary Hazards Review 

(prior to ground breaking) 
Approximately January, 1959. 
Final Hazards Review 

(prior to reactor startup) 
Approximately February 1961. 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name: Piqua, Ohio Organic Moderated Reactor 
Location: Piqua, Ohio 
Owner: AEC 
Principal Reactor Contractor: Atomics International 
Office Administering Contract: Chicago Operations Office -

Canoga Park Area Office 
Reactor Schedule: 

Decision to Proceed: September 1956 
Design Started: 

a. Reactor (January 1959) 
b. Plant Facility (January 1959) 

Construction Started: 
a. Reactor (December 1959) 
b. Plant Facility (December 1959) 

Construction Ended: (July 1961) 
Criticality (August 1961) 

Hazards Review Schedule: 
Pre Preliminary - Site Review Analysis 

Review by L&R and ACRS presently underway. 
Regular Preliminary Hazards Review 

(prior to ground breaking) 

September 1959 

Final Hazards Review 
(prior to reactor start-up) 

May 1961 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name: Sodium Deuterium Reactor (SDR) 
Location: Anchorage, Alaska t 

Owner: AEC 
Principal Reactor Contractor:Nuclear Development Corporation of 

America 
Office Administering Contract: New York Operations Office 
Reactor Schedule: 

Decision to Proceed: August 1956 
Design Started: 

a. Reactor July 1959 
b. Plant Facility July 1959 

Construction Started 
a. Reactor April i960 
b. Plant Facility April i960 

Construction July 1962 
Criticality July 1962 

Hazards Review Schedule; 
Pre Preliminary - Site Review Analysis 

January 31* 1959 
Regular Preliminary Hazards Review 

(prior to ground breaking) 
November 1959 

Final Hazards Review 
(prior to reactor start-up) 

May 1962 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name; Gas Cooled Power Reactor 
Location: Not selected 
Owner: AEC 
Principal Reactor Contractor: Kaiser-ACF 
Office Administering Contract: IPO 
Reactor Schedule: 

Decision to Proceed August 1957 
Design Started 

a. Reactor ) July 1958 
b. Plant Facility) 

Construction Started 
a. Reactor ) April 1959 
b. Plant Facility) April 1959 

Construction-Completion December 1962 
Criticality - March 1963 

Hazards Review Schedule: 
Pre Preliminary - Site Review Analysis 

Site selection committee presently evaluating merits 
of four sites. 

Regular Preliminary Hazards Review 
(prior to ground breaking) 

March 1951 

Final Hazards Review 
(prior to reactor start-up) 

Late 1962 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name; Enrico Fermi Fast Breeder Reactor 
Location; Monroe, Michigan 
Owner: Power Reactor Development Company F__̂ _»̂ __________ 
Principal Reactor Contractor: Power Reactor Development 
Office Administering Contract; PRDP - Chicago Operations Office 
Reactor Schedule: 

Decision to Proceed July 1955 
Design Started 

a. Reactor January 1956 
b. Plant Facility January 1956 

Construction Started 
a. Reactor August 1956 
b. Plant Facility August 1956 

Construction Ends August i960 
Criticality August i960 

Nuclear Testing August i960 - August 1961 
Power Operation September 1961 

Hazards Review Schedule: 
Pre Preliminary - Site Review Analysis 

Included in preliminary hazards review. 
Regular Preliminary Hazards Review 

Based upon a review by L&R and ACRS, a provisional 
construction permit was granted in August, 1956. 
Issuance was contested, and a hearing was held 
January 1957 through November, 1957. The matter 
is now before the Commission for decision. 

Final Hazards Review (prior to reactor start-up) 
A Final Hazards Review will be conducted before 
Operating License is issued. 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name: Yankee Atomic Electric Co. Plant 
Location: Rowe, Massachusetts 
Owner: Yankee Atomic Electric Co., Boston, Massachusetts 
Principal Reactor Contractor: Westinghouse Electric Co», 

"Atomic Power Dept. 
Office Administering Contract: New York Operations Office 
Reactor Schedule: 

Decision to Proceed Feb. 1956 (AEC accepts 
proposal as basis 
for negotiation) 

Design Started June 4, 1956, AEC-YAEC R&D 
contract 
signed. 

a. Reactoe July 1956 Reported in YAEC-1, 
b. Plant Facility July 1956"Reference Design", 

July 20, 1956. 
Construction Started 

a. Reactor November 1957 
b. Plant Facility November 1957 

Construction Complete June i960 
Criticality July i960 
Full Power Operation Late i960 

Hazards Review Schedule: 
Pre Preliminary - Site Review Analysis: Included in 

preliminary hazards 
review. 

Regular Preliminary Hazards Review 
(prior to ground breaking) Based upon review of L&R and 

ACRS, a provisional 
construction permit was issued 
in November, 1957. 

Final Hazards Review 
(prior to reactor start-up) Spring of i960. 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name; Carolinas Virginia Reactor (CVR) 
Location; Parr Shoals, South Carolina (CVNPA) 
Owner: Carolinas-Virginia Nuclear Power Associates 
Principal Reactor Contractor: CVNPA-Prime WAPD-Sub for design 
Office Administering Contract: NYOO 
Reactor Schedule; (Note: Contract not signed as of this date) 

Decision to Proceed April 1958 
Design Started 

a. Reactor July 1958 
b. Plant Facility July 1958 

Construction Started 
a. Reactor June 1959 
b. Plant Facility June 1959 

Construction to End April 1962 
Criticallty June 1962 

Hazards Review Schedule: 
Pre Preliminary - Site Review Analysis 

Material being accumulated. Site analysis will be 
submitted to L&R in November 1958. Comments of ACRS 
will also be obtained during this review. 

Regular Preliminary Hazards Review 
(prior to ground breaking) 
May 1959 

Final Hazards Review 
(prior to reactor start-up) 
April 1962 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name: "Pathfinder Plant" 
Location: 6 miles northeast of Sioux Falls, South Dakota 
Owner: Northern States Power Company 
Principal Reactor Contractor; Allis - Chalmers Manufacturing Co. 
Office Administering Contract; Chicago Operations Office 
Reactor Schedule: 

Decision to Proceed May 1957 
Design Started 

a. Reactor June 1958) Proposal approved 
b. Plant Facility June 1958) by AEC as basis 

for negotiation 
on June 27* 1957 

Construction Started 
a. Reactor July 1959 
b. Plant Facility July 1959 

Construction Complete March 1962 
Criticality May 1962 
Full Power Operation Mid 1962 

Hazards Review Schedule: 
Pre Preliminary - Site Review Analysis: To be included in 

Preliminary Hazards Review. 
Regular Preliminary Hazards Review 

(prior to ground breaking) 
March 1959 

Final Hazards Review 
(prior to reactor start-up) 

Spring, 1962 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name; ECNG - FWCNC DpO Moderated Gas Cooled 
Location: Florida , _ 
Owner: FWCNG 
Principal Reactor Contractor: General Nuclear Engineering Corp. 
Office Administering Contract: SROO 
Reactor Schedule: 

Decision to Proceed February 1958 
Design Started 

a. Reactor ) January i960 
b. Plant Facility) 

Construction Started 
a. Reactor ) January 1961 
b. Plant Facility) 

Construction to End June 30, 1963 
Criticality July 1963 

Hazards Review Schedule: 
Pre Preliminary - Site Review Analysis 

Under review by I&R who will obtain comments of ACRS 
Regular Preliminary Hazards Review 

(prior to ground breaking) 
late i960 

Final Hazards Review 
(prior to reactor start-up) 

1 -< >•, ? 
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SAFETY REPORT ON 
REACTOR PROJECTS NOW PLANNED 

Project or Station Name: PAR 
Location: Northeastern, Pennsylvania 
Owner: PP & L 
Principal Reactor Contractor: PP & L and Westinghouse 
Office Administering Contract: New York Operations Office 
Reactor Schedule: 

Decision to Proceed - (if so desired) February i960 
Design Started - Reference Design (R&D)-1956-1959 

a. Reactor - Detailed Design - Early i960 
b. Plant Facility - Reference Design (R&D) 

Detailed Design - Early i960 
Construction Started 

a. Reactor - During i960 (Estimated) 
b. Plant Facility - During 1961 (Estimated) 

Construction completed - December 1963 
Criticality - 1963 

Hazards Review Schedule: 
3 sites still under consideration. When selection is made, 
site will be reviewed by L&R who will obtain comments of 
ACRS - probably late 1958 or early 1959. 
Regular Preliminary Hazards Review 

(prior to ground breaking) 
Not yet scheduled. However, this review should be 
held not later than first half of i960, so as to be 
prior to start of construction. 

Final Hazards Review 
(prior to reactor start-up) 
Sometime during 1963* based on above construction schedule. 
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,' ? :. - of ^licansing and Regulation and by thM AC:iS» Construction 

­ * was started in llarch 195^# and i s scheduled î or co­spletlon '. 
'r \ ' in October, 196Q» ;. ­ , > . . . ­ , .;, 
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2» Hallasq IJuĉ Lear Poue^ Fao^lity 
fhe AC£St after "reviewing preliadnary site data in Kqvea­

'■ /-. ber,­1955» concluded that the site way satiafactory#' 
* " " Peciga of the facility w&a started in October, 1957 and 

«, a prslitiinary safaguards rarx>rt describing the proposed 
design is presently under review by tha Division of 

. Licensing and Uegolation. fhe cossseats of the NO'iB en 
'. "f .'­­**. '/ the plant design will also ba obtained in the course of 
; \ " ­ . , "" * ' this reviavr. Constrocfcion is scheduled to ooiaiaenee in 
> */"" ­ ., " ' '' Decembei» 1959, and to be cawpleted in December* 19­1* 
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^ i & 
.­. r : ; \ t. r Elk 7llv^r Roactor Facility " •. ' : r" ; ­ ­ ' v J, '* ' ' ; .. • '­­ "' 

".V" '" . . ^ : An. evaluation of the^slto prepared by ACF was s&brsiifeted " ' « ­. v 

' •."/ "i­­ . ' " ' ­ / " in July and Au#ist 1958. On the basio of the information , ' , ­ . * . 
-, -f. .J' '": \, " subsaitted, the Division of Licensing and kegulation and > ' 

' . : .­J;" ­" " ' . ­ ­: th» ACiiG have eoncluded ­Wiat the sita i s suitable for a ' , 
­ » \ , ­ ,;'" , J reaator of the .­­ower level and general type proposed, and 

- J 

„.»­­­. •• ' ' Corasission approval i s pending* Conetriietion of tho 
: -i"\ '' _ •­ I. * , facility i© underway and a review of the design of the ' 

* -<. *" -I 
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Project or Station Kaae: Oas Cooled ^ggwr >ta«qtor 
« » 

. Ioeattoma.l,^iie«Xyotfdu ;„,,,,, ltmm , , „ L „ , 
• I H M t i 

Owner? „&BC 
Principal Heaater Contractor* , Kaieer«.ACy . 

•*■* 

Office Adaxniateriag Contrao­tt IBQ , . ! 
•i 

Reactor. Sfthedtalec j „.* 
. ­

Decision to Proceed August 1957 
Jjesign started 

* a. Roaotor ) ,. , ­ July 1953 
­ ft. rlafit jFatfility) ­ _, 

' '* Construction Started , , 
a. Reactor > Aoril 1959 
ft. Plant Facility) ; ipr i l 19$9 

* * 
Conetrwotions­Coapletion Deeeafeer 1962 

* •. 

' ­ Critioality ­

Ifagsrfo Reyiev Schedule} 

Karen J&63 

Pre Prelirsinttry * Sit* Review Analysis ; 
Sit* selection <jo»Hitte* xv^^eatly eYslua­lag «eri$© *»* £»BT sites, 

Regular Preliminary Hajjgr&s Review 
(prior to ground breaking) 

­" March 1951 x * " 

t Pinal Sass­yde Reiriew ,­■ ­
{prior to reaotor start­tip) 

t ' \ • Late 1962 

i 
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Project or Station Wsmt &m M#mAmmumMmmw<mm>m*m\m~*u0mvmmmv mtmM*'mmmi*mmm+WMipmt\wmm*mt ttm*enmmui> 

Location: ,w, ,, ......HbrJll^ls^^r^^ffy^i^S *«MMiMs«tfHMw*4W"»*MiM*H^^ 

trineipal Be&etor Contractor* ..". If &Jtf .a^i^lfeating^aase 
QStiue Administering Contract* ... May ,.?or%t .OpwHrt̂ ww, M^ieg ,riJ.... 

Beeision to rroceei * (2£ so desire4| February 196$ 
Design Started - leference Design (MB) - 1956 * 1959 

a* Seactor - Detsdled Design * Early I960 
ft, Slant FaelHty - , Beferenca- Ses%i CWI) 

Betailed fieslga - larly 1969 
/ 

Construction St 
a« Heaetor -yawing 2$$$ (SitiiaatsKl) 
b. Pla»t^«si24ty - During 1961 (istiaatea) 

Construction completed * December 1963 
Criticslity - 1963 

3 sites s t i l l under consideration. When selection Is made, site will 
be renewed by JM. «h© will obtain eesattests of J&2S - probably late 195$ 
or early 1959* 
Regular Preliffitoary Hazard̂  Review 

(prior to grounst breaking) 
Mot jet scheduled However, this review should be held not later than 
first half of 1960* so as to be prior to start of construction* 

(prior to reactor 
Sometime durl%?*I^|>fv|^il on above construction schedule* 

~~'x fit* 


