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VISIY 7o TSRAFL

U. M. Stacbler - 4. W. Croach, Jr,
i X ¥

SUMMARY i

We were in Israel from the evening of May 17, 1961 tflrough the
morning of May 22, 1961. The Visit to the site of the nuclear
rezearch centor south of Beershoba, near Dimona, took place an

the viagit, 3 thorough description of the 8lte was provided and
fuoptiong wate &nmswped Ireely, Hewever, no written mateorial wag
handed out, no pletures were permitted, and 1t was madg clear that
information rezarding the sita is ‘considored .olaggifiod by the
Governmont of Tsrael, .

The visit confirmed that the central Teaturs of the site ig

to bo & heavy watey moderated and cooled rezearch reactop of

about 26 My design capacity, The other major nuclesy develop-

ment facilities planned for the site inglude {a) fual Drocessging:
Pilot plant, (b; pilot plant Por maleing wranium metal fropm ore
concentrate, (c) hot and cold laboratories for chemistry, analytieal
chemistry, and watallurgy, (d) waste disposal facility which will
also serve to handle radicactive wagtsg from other parts of the
country, and (a) an engincering component development facility,

e nuclear center 1s tha result of studiea started in mid-1957,
88 a means for gaining experience in conatruction
of a nuclear facility which wowid Prepare them for nucleap Dower
the long run, The Planned composition of the center ig consistent
with that objective, Responsibility fop deaign, construetion and
organization fop operation is in the Industrial Group which gots
services mainly frop the staff of the Ministry op Defence,

Justification fop classification of the Project is based upon

(a) possibility of Apab boycott of suppliers, (b) concern over
Arsh raidg gop other actions which might interfara with or stop
construction, and (c) desire %o limit knetledge of Arabg of their
Sclentifie capability. It i, expected that tlassification will
be lifted when construetion ig complete and the site 1a cperating
23 a developmont centor,

meaning of the esplonage laws, Title 18, v.s.c.,
See, 793 and 794, the transmission op revelation

of which in any manner to an unauthorized persgon
is prohibited by law,
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DIsovaaIon
——

We arrived at Tel Aviv at about 8:15 p.m. on Wednesday, May 17,
1961. Ve wers contacted immediately on deplaning and taken to a i
private room where we met Dr. Katchalski, Head of the Department

of Biophysics of the Welzmann Inatitute of Science, and Mr, M, Gilboa

U3. He i3 one of the gclentific advizorg te the Pripme Minlatar,

fomnission ig only an advizory Eroup was emphasized on g number of
occasions in response to our guestions, B

A schedule wag suggested which we agresd should ba satisfactory,

It consista

d of the following;

Thursday, May 18 (A.M.) Vislit to Swimming Pool Reactop

at Nahal Sorsk

(P-H.) ﬂﬂit to W'aiﬁmaml Instituts of
Science at Rehovoth

(Evening) Dr. Katchalsld arranged an 1m‘.’om§1
mg:rt;.ng with seme of the tochnical
&

Friday, May 29 (am) . Visit to Technion University at

Haifa
(P.M,) Returned to hotel via Nazarsth and
Sea of Gallilee

Saturday, Hay 20 Visit to Dimona . Dr, Katchalsiy

acoompanted ug u
thﬂomp ed us "af the Fequend of

gtep!
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Sunday, ioy 21, 1961 Visit to Hebrew University at
Jarusalen
lenday, Lay 22, 1961 . Departed - 10130 a.m.

This report covers (1) discussions with Mr, Pratt and his staff at
Dimona and (2) the status of the swimning pool reactor at Nahal Sorek.
Visits to the other installations were of Interest particularliy as an
&id to obtaining a better understanding of the sclentific effort in
Israel. Since information on these installations is generally available
in publizhed Uterature, they will not be treated specifically in thig
report, 4
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DISTUSSICHS WITH MR, PRATT AND STAFF AT NUCLEAR RESEARCH CENTER

We arrived at the reactor site neap Dimcna about 11:00 a.m. on Satup-
day, May 20; 1961, after motoring from Tel Aviv, Since this was a
holiday the cnly People at the site were the sacurity guards and those
specifically involved in our discussions. We mot with the following
persons during the course of the dayy =

Mr. M. Pratt - Site Director

Mr. Niv « Architaoct 7

Mr.  Adar - Reactor Sitd ‘J!hﬂ_.neer
Dr. Barop - In Charge 6f Métallurgy
M Berovwasd = Hath Lahopqtssiay

Hr. Gesry w Vaste Dispogal

ir. Pazy - Reactor Physicist

Mry Duron - Reactor Enginaer

We wero greeted very cordially with emphasis that we were the firsh
visltors from outside the country. The ground rules for the vizit
soon became cleap; namely, that all quesfions would be answered, no

we left for a tour of the site, Mr. Pratt said he bad checked the
gecurity officer and wag sorry to say that pictures vould not be
permitted, He said he had not been allowed to take &ny pictures yet,

We were algo adviged that dnformatian ep the aite way phdly seneidered
clagsified by theiy Government. _The reason Lor this is to ayoid allowing
the Arabs %o got information which might ledd to (a) boycott against
suppllors, (b) aotions such s raids intended to stop or delay construction,

enendes very close by.n

Mr; Pratt gave the background and bistory of the project, F1
go:g lggck to 1957, At that time deciaiong had been made on Proceeding (a)

purpo
with wraniyy OV ;
piiot plans nrac ery from jiahoaphetea iwh;dh % bedkg eamdod eud

ber yeear.)




A three-man comittes was ppointed by the Prime Minigter in mid-1957
to maks recommendations regarding a five-year progran. The Committee
soneinted of Prafossowr Borgman, Mw», Pratt, and Im, Doztroyald, A study
was made with the benefit of information obtained by a number of People
vho vere sent to other countries for training and information, A
report was submitted in mid-1958 and 8pproved by the Prime Minister by
the end of 1958, _

The -three-man committee became the nucleus of the Industrial Group

vwhich was established +o design, construct, and organize for operation

a nuclear regsearch center, This center was to includs e reactor of
ratural uranium and heavy water along with various laboratories, including
hot labs and a transuranium lab,

The ea tudies of the committes eonsidered mepe immadigha venbured
in pgw;%yrgacto;s.o A station conslating of two 70 MiE reactora of the

PR type was studied but found to be too expensive, The committea

Poged by power reactors. Thug the nuclear research center a2 conceived
8a & means for gaining experience in construction of a nuclear facllity
vhich would prepare them for nuclear power in the long run,

Naturgl uranium was selected as fuel for the reactor because of a
desire to be able to Preoduce 2s ruch as possible within their omm borders,

thru a 1% meter diameter Pipe line coming from the river near Tsl Aviv,

It vas reported to have a capacity of 40,000 gpm, Construction of ¢
line has progressed to Dimona so far, - S i

The site is subject to some selsmice activity so the buildings apg

:;iggsbgilt to the "og Angeles Codet, i,e., to withstang acceleration
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The Industrial Group gets its services mainly frem the cperating
orgenization of the Ministry of Defence but it ulso obtains services .
(e.g., neteorology) from other agencies,

The eventual size of the operating staff is not definite but in
talling of the canteen capacity of 500 it was mentioned that the
total staff may be two op three times that, It is expacted that
many of the engineers now working on design and construction will
transfer to the operating staff,

to gat more profesasionally trained Pecple to move to the area to help
development of the Negev,

The plot plan, status of construction, reactor design, and highlights
of other major technical facilities are given in attachments heroto,

The reactor design Uig very much influenced by the French El-3,.0,

The nuclear design calculations were dane by the French, Thia rezotor
occuples a somevhat larger part of tha containment vessel than El-3
becausa it ig designed to ugs naturel wranium rathep than enrichsd
fuel and because it uses ordinary concrete rather than heavy concrete
for shielding,

Attachments; DO !
Approxinete 8ite Plan % ‘Q-_RCH] VEs
Other: 1 thru § ag

idantified
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CONPbEARLL-

IEgm
1. Reactor

2, Control and auxiliary equipmsnt ares

3. Cooling pond for irradiated fuel

L. Cooling towers ' "'
5. Space for 220 meter neutron chopper

6. Decontamination ;

7. Filtration equipment

8. Transuranium - process pilot plant

9. Stack ;
10. Waste disposal <

11. Underground tank ares for dispoeal of process wastes
12, Dlesel fuel storage

13, Hot laboratories; chemistry, snalytical chemistry, and metallurgy
13A. Hot cell y 1
14, Cold laboratoricss chemistry, snalytical chamlstry, and motallurgy
15; ILibrary and documentation

i6; Hotel and canteen
17 Technology - englm ér:l.ng cm@mmtn

is, Qeneral services
19: Pilot plant for taking wranium concentrate to motal

20., Water treatment

21, Vater storage - two for treated water; one for raw water

22. Administration

23+ Workshop and stores - also instrument maintenanca which is

only building of permaneat type canstruction ' NOE ARCHIVES
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2k.
25,
26.
27,

28.
29.

Health physics and radiation medicing

Guard Istation and worker check-in

Temporary canteen

Electrical distribution - 110 KV stepped down +o By =
also serves Dimona, Dead Sea, and G;:pﬁaﬂ Yorks tut with
prdority on axpeated wae B, 91008 KVA,

Water tower

Hospital

Attachment 1(2)
DOB ARCHIVES



which we obseryed operating technical equipmept is
laboratory., mhe Test of the colg laboratories ays

Hearly complets except for instellation of equipment,

The externa) buildin
hot cell which hag ¢

The waste disposal hdlding is up but ds gtill ye

g shell of the hot laboratories 1g up except for the
nly part of the floor poured, :

rough on bha {naide

1y
And ne process squipment 15 ingtalled axcept for two tanks on the nordh
gide of the building. Excavations have been made for the deep underground

storage tanks in bao

k of the budlding,

The three watep storage tanks are compléta bt the water treatment
building ig 45 early stages of congtruction;

Electrical distribution, workshop, and gty areas look complote,

The water tover i complets,

The reactor structure 1is barely complate ip external outlina,

The reactep colcrete

shield is about 374 Yumpiete: The building op

the inside 45 mogtly rough conerate,

The atack 1s barely
high when complete,

partdal constrye

8bove ground level, but 14 W1l be about 100 meteps

Status of other buildings varles frop early ground Preparation to
tion of bullding walls, .

Plans caly for the 3
Tzactor, The reacto
that difficul tigg We
that it wmg hot axpe

@boratories to be in operation wei) ghead of the

T 15 expected to bg Completed in 196), Wo were told
re being éncounterad in welding the calandria ang
cted to be delivered tq the sits fop about a yeay,

OCE Arcy IVES
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SUMMARY OF REACTOR DESIGN

Pover _
Moderator

Coolant;

Coolant flow
Inlet temmperaturs
Outlet temperature
Veoleocity

Inconel tubes and Lining
in primery heat axchangar,

26 MY thermal

D0

D50

1800 cuble meters per hour
L0.8%

51.7%

About 1.2 metera/second

Standaxd equipment in secondary

heat exchanger system,
Number of coolant loops
Design capacity
Primary coolant inlet and
outlet at bottom of reagtor

Reflector and shielding are
air eooled

Fuel

Diamater
Clad

Length

3

13 M4 each loop under design conditions -
(one spare)

Natural uranfuy - Probaebly will be
metal alloy with a few percent of
molybdenum

356 m

1.5 m alurdnum
5 sections 50 om long in each element

166 elements op about 8 tons caleulated
lnading buh 180 yLausica Pouvitiong

will be available
OB ARCHIVES
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. EXPEATIENTAL FAOILTTING

8 radisl holes to calandria

6 ion chamber pogitions

2 through holes tangantial to calandria
1 blological cavity

1 large center tube in reactar ecre - 145 mm diameteg by 3 meters
long - estimated flux 5 x 2013 thermal, 3.7 x 101 fast

2 holes in graphits reflector including one like center hole so
that some experiments will be dons first at the lowar neutron
flux

2 pneunatic tubes for short term exposures including one of
through tube deaign

€02 supply available fop experimental facilities

CONTROL SYSTEM
6 "security rodgh of boren carbide powdsy in stainless steel
.11 shim rods of aluminum with boral carbide
2 fine control rods made like the shim rods

PHYSICAL DRENSToNS

Lattice spacing 13.5 cm hexagenal
Calandria diameter 2,57 meters
Graphite reflector - 80 om thick
Iron thermal ghield * 20 cn thiel:‘
Concrete shield 3.80 maters thick

Containment vessel - dismeter 36 motors DOR ARCHIVESX
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GEWERAL COMAENT

I% 40 quite possibls that after operating experdence has boen obtained
the power level of the reactor can be increased by a factor of the order
of two by certain modifications in design and relaxation of some oparat-
ing conditions. Design conservatism of this order is understandable
for a project of this type.

Attachment 3(3)
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EIGIL.IGHTS CN OTFER T2CHNICAL FACILITIES

I, el Precessing Pilot Plaont

Tnis plant i3 designed to handle one Kg of irradiated reactor fuel

per day. 1t iz based cn the wall-established Purex procoss with miver-
zetlilers as the means of contacting reagents. It is designed to operata
on a batch basis for flexibility, The plant is intended to provids
experisnce in fuel Processing sinca they believe that shipping long
disbances for Processing is impractical for nuclesr Power in the leng
Tun. Also, they want enough plutonium +o experiment with as a power
Tuel. This plant does not have sufficient capacity to procesa all el

II. Waste Disposal

This facility is designed to neutralize and concentrate by evaporation
radicactive vaste. It is expected to do this as 2 service for the vhole
state. I} is designed to operate normally with material containing
about 107 micro-curies Por cc but can handle more active material for
short perieds. Tt is to be equipped with two evaporators each with a
capacity of 2% cubie meters per hour containing up to one or tuwo ‘curies
Per cubic meter,

IIX. Hot Call

The hot cell will be Llocated at ono corner of the hot laboratorias.
It i designed fer 10 kilo«guries of aotivity angd wild have six
manipnlators - o at each of three operating positions,

Iv. Metallurgiool Laboratory {cold)

The only develapment work in evidence at Dimona wms the boginning of
fuel element development in the Yeold laboratory.” Here some equipment
vas installed and preliminary tosts were in progress,

Metallurgical development 1s being inltiated with tuo objectives:

(1) to decide what fusl elements should be used initially in ths Dimona
reactor and (2) to gain experience in fuel slemant tochnology which Wil
ultinately pay off in fuel elements far Power reactors. Current work
involves tha experimental casting of uraniug alloy, develapment of Welding
tochniques for aluminum cap-can closures, hydrostatic ‘cladding of aluminup
cang on slugs, evaluatien of ahability af fugy HLBHOHLY Undas SHepmy)
cycling and development of methods for ingpecting quality of fue) elemants,

DOE ARCHIVES
Attachment k(1)



A Tew comments on esch of thege aotivitics follow:

Casting of Uranium Alloys

They hope to dodge the Problem of preferred orientation by restrioting' '
themselves to cast structures, Casting so far has been on a small
laboratory scals, mainly to gain experience with the equipment.

Velding Techniques

Welding equipment ig in opsrating and Spparently producing satisfactory
elosures,

Rt 7 7} *

Hydrostatic Cladding ;

Ourrent thinking is that a motallurgical bond will not be required,

The procedure that is Dlenned consigts of applying hydrostatio Pressurs
at about 400OC t6 make the aluminum can conform to the surface of the
vranium vhich has been grooved in various configurationa,

Thermal Cycling

Work. is Proceeding on the basis that thermal cycling i3 a good substituta
for irradiation tests, Equipment wag in operation for thermal cycling
fuel elements with steel cores -- Principally to test out; functioning

-of the unipment-

InApaction for Fue) Rlamant Quality

The Israeli have dsveloped a method foy X-raying the slug in a narrow .
boam. They are alsmo working on a method for detecting leaks by pressurizing
can alugs in helium and looking for helium leaks with a mass specirograph,

The mass ’al:_ia‘ctrograph 1s on hand but sp far has not beem made to operate
satisfactorily,

Attachment §y(2)
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VISIT 10 SULIONG POOL REACTOR AT HAHAY, SORUK

The swirming peol type reactor constructed by AMEF is in limited
cperation with a restristion to five megawatt hours per waeek. ‘ The
resciriction was imposed because certain parts of the containment
system vere Incomplets. This work has now been completed; permission to
operate continuously at a power of 5 megawatts is expectad scon,

Lrparently little difficulty was exparienced with installation and
start-up of the reacier, + Pelah statod that everything seemed 4o
work pretty mmch as AMYF had predicted.

Presently the only facility which ig actively used for research and
training is one Mrabbigr (a facility for rapid insexrtion and removal

of samplea during reactor operatian), Vork with this facllity includes
activation of ore samples and analysis for uranium content by delayed
neutran measurement, Five more such installations are Planned and
should be in operation within the next six months,

There are gix beanm facilities vhlch are planned to be used for the
Tollowing exporimental projectas

l. Neutron defraction
2, Cryatal monochrometer

3. Inolashio wow bliaydpyg

b, Study of nautron-gamma reactions by uge of a facility
specifically designed to provide high intensity

5. Study of varions nmuclear reactions at very lov temperatureg --
initially liquid nitrogen and Perhaps aventunlly liquid hydrogen

6. imss Spectirograph supplied by lons produced ag fizgsion products
near the reactor

be of 1dttls braatieal signifieansy by 14 18 eensidaped valuable %

B2 : rain
exparicnce, Tha reactor operating staff noy conalsts of fiva reacto: 108
gperators but eventually i) include ning reaotor operators plug a atafL
N mechandea) engineering, physica, and nuclear chemistry, Tha research

DOE ARCHIVES
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projects using the reactor will be done in collaboration with other
rasearch establishments in Tsreel such as Technion University, Welzmann
Institute, and Hebrew University, Initially, st least, the cost of
operation of the reactor will be supported entirely by tha CGovernment, iR
Eventually i} i3 expected that a hot laboratory will be built near the reactor

but the timing for such construction is very indefinite,

- 16a S Attachment 5(2) A
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