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VISIT TO YSRAFT,

U. M. Stasble

T, ‘W. Croach, Jr,
[ e ¥

We were in Israel from the evening of May 17, 1961 tfu-ough the

morning of May 22, 1961. The
rezearch center south of Beers

visit to the site of tha nuclear
heba, near Dimona s took place on

handed out, no Pletures vers permitted, and 1t was mads clear that

information regarding the sita
Governmont of Ysrael,

The visit confirmed that the central i‘eaﬁ:ﬁs oi'. the s:l.t;: ié

to be a heavy water moderated
about 26 M design capacity.

1s considored .olageifiod by the

Lt

and cooled research reactor of
The other major nucleay develop-

ment facilities planned for the site inclugde {a) fuel Drocessing:
Pilot plant, (bg pilot plant for maldng uraniun metal frop ore

concentrate, (e¢) hot and eold
chemistry, and metallurgy, (d)
also serve to handle radioacti
country, and (a) an engincerin

laboratordos far chemd stry, analytical
waste disposal faeility which wil]

Ve wastes from othep parts of the '

g component development facility,

The nuclear center is the result of studies Btarted in mid-1957,

as
of a nuclear faeility which wo
the long rum, The planned
with that objective, Responsi

8 means for gainingy experience in conatruction

uld prepare thom for nucleap power
canposition of the center is consistent
bility fop design, construction and

organization fop operation 13 in the Industrial Group which gats

services mainly from the stare

on of the project is based upon
t of suppliers, (b) concern over

Arsb raidg op other acticns which might interfara with or stop
construction, and (c) desire to limit knewledge of Arabg of their
Scientifie cepability, It ig expected that classification w1l
be 1ifted when construetion 44 complete and the gita 1a cperating

as a developmant centor,

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

of which in g

Iy manner to an unauthorized Person

is prohibited by law,
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DIsgusaIoN
e —————r

We arrived at Tel Aviv at about 8:;15% p.m. on Wednegday, May 17,

1961.

private room where we mat Dr.

e wers contacted immediately on deplaning and taken to a i
Katchalalcd, Head of the Department
Institute of Science, and Mr. M. Gilboa

Us. He i3 one of the gclentific advizorg te the Prime Miniatar,

A schedule wag suggestad which
It consisted of the following,

Thursday, May 18 (4.M.)

(., )

(Evening)

Friday, May 19

(A.M.)

(P.M,)

Saturday, Hay 20

W9 agread should bha satisfactory,

Vislt to Swimning Pool Reactor
at Nahal Sorek

Halt to Weizinann Institute of
Science at Rehovoth

Dr. Katchalsld arranged an in.formai
meeting with somg of the tachnical
staff

- Viait to Technion University at
Haifa
Returnad to hotel via Nazareth anq
Sea of Gallilee

Visit to Dimong . Dr, Xatchalsis
acoompanied ug Mag
thaom 8 :r"tha Fequend of

Dog ARCHIvVEs
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CURFIDENTLAE:
Surday, iy 21, 1961 Visit to Hebrew Univeraity at
Jarusalen
lienday, Hay 22, 1961 .Departed - 10330 a.m.

This report covers (1) discussions with Mr, Pratt and hiz staff at
Dimona and (2) the status of the swimmdng pool reactor at Nahal Sorek,
Vigits to the other installations were of Interest particularly as an
&id to obtaining a better understanding of the scientific effort in
Israel. Since information on these installations is generally available
in published llterature, they will not be treated gpecifically in thig
report, 4

00 ARCH; Viy
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CONEPRRMETN,

DISCUSSICHS WITH MR. PRATT AND STAFF AT NUCLEAR RESEARCH CENTER

Ve arrived at the reactor site near Dimona about 11:00 a.m. on Satur-
day, May 20; 1961, after motoring from Tel Aviv, Since thiz was a
holiday the cnly People at the site were the security guards and those
specifically involved in our discussions. We met with the following
persons during the course of the day: 5

Mr. M. Pratt - Site Director

Mr. Niv - Avchitect L

Mre  Adar - Reaotor Sitd 'Ehg.uaer
Dr. Baror - In Charge of Métallurgy
Mee Hovavasd o Rt Lahopgbupiay

Hr. Gesry - Waate Disposal

Hr. Pazy - Reactor Physicist

Mr, Duron - Reactor Enginser

Wa wero greeted Very cordially with emphasig that we were the firsk
visitors from outsids the country. The ground rules for the visii
scon became cleaps namely, that all questions would be answered, no
written material would be given to us, and no pictures would be

we left for a tour of the site, Mr, Pratt maid he had checked the
gecurity officer and was sorry to say that pictures would not be
pernitted, He snid he had not been allowed to take any pletures yat,

Yo were slso advised that information on thy 4ita waw ptdll eeneidered
classified by theiy Government. . fhe reason for this ig to avoid allowing
the Arabs o get information which might lesd to (a) baycott againgt
#uppllors, (b) aotions such as raida intended to atop or delay construction,

enemles very cloge by,

Mr, Pratt gave the background and history of the project FL
g0es back to 1957, At that tims decisions had been made on proceeding (g
with the swimming pool at Naha) Sorek (now in reduced power cperation),
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4 three-man committea was eppointad by the Prime Ministey in mid-1957
Yo make recommendations regarding a flve-year program. The Committee
vansinted of Frofassor Borgman, Mr, Pratt, and D, Doetroyaid, A study
was made with the benefit of information obtained by a number of reople
who vere sent to other countries for training and information, A
report was submitted in mid-1958 and approved by the Prime Minister hy
the end of 1958. ;

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

which was established to design, construct, and organize for oparation

a nuclear research center. Thig center was to include a reactor of
ratural uranium and heavy water along with variocus laboratories, including
hot labs and a transuranium lab,

The ea tudies of the committe aensidered mers immedigba verfred
inapowg%'vrgactogs. A statien congiating of two 70 MWE reactora of the

PWR type was studied but found to be too expensive. The committea

thon oonsidared resserch reactors and found that bullding a research
reactor could provide experlence in eagentlally all of the Problems
rosed by power reactors. Thus ths nuclear research center was conceived
aa 8 means for gaining experience in conatruction of a nucleap faciiity
which would prepara them fop nuclear power in the leng run,

Naturpl uranium was selected as fusl for the reactor because of g
desire to be abls to produce a5 much ag possible within their omn bordera,

eventually for cladding fuel are consistent with that desire. The pilot
Plant for Pu separation wag sald to be based on interest in future use

end flows to the Dead Sea. Process water for the gite will be obtained
thre a 12 meter diameter Pipe line coming from the river near Tel Aviv,

It was reported to have a capacity of 40,000 gpm, Construction of t
line has progreassed to Dimona so far, - S

The site is subject to soms selgmic activity so the buildings are
being built to the "Los Angeles Coda®, i,e,, to withstand acceleration

of 0.5 g,
COE ARcHIvES
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The Industrial Group gets its services mainly from ths operating
organization of the Ministry of Defance tut it also obtaine services .
(eeg., meteorology) from other agencies.

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

It was noted that the Prime Minister has great interest in eatablishing

8 university at Beersheba and of having the nuclear center assoolatod
With the university in scme Way. Btrong efforts already are evident

to gt more profesaionally trained People to mova to the area to help
development of the Negev,

The plot plan, status of construction, reactor deaign, and highlights
of other major technical facilitles are given in attachments hercto,

The reactor design Uig very much influenced by the French E1-3.0,

The nuclear design calcuiations ware done by the French, Thia reactor
occuples a somevhat larger part of tha containment vessel than El-3
becausa it is designed to ugs natural uranium rather than enrichsd
fuel and because it uges ordinary concrete rather than heavy concrete
for shielding,

Attachments; D
Approxinate Bite Plan ok ARcy; VEs
Other: 1 thry © ag :

ddentiried
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CONPEbENRAL-

LEGQEND

1.
2,
3
L.
5.
6.
7.
8.
9.

10,

11.

12,

13A.

s

15;

is:
17;
is;
19:
20,
21,
22,

Reactor

Contrel and auxiliary equipment area

Cooling pond for irradiated fuel

Cooling towers : e
Space for 220 meter neutron chopper

Pecontamination ;

Filtration equipment

Transuranium - process pilot plant

Stack ;
Waste diaposal &

Underground tank ared for dispoeal of process wastes
Dlesel fuel storage

Hot laboratories: chemistry, snalytical chemiatry, and netallurgy
Hot cell i

Cold laboratorias: chemistry, analyticnl chamistry, and matallurgy
Library and documentation

Hotel and canteen

Technology = englm ér:l.ng cm@mmtu

(eneral services

Pilot plant for taking wranium concentrate to metal

Water treatment

Water storage - two for treated water; one for raw watsr

Administration

Workshop and stores - alsg instrument maintensnca which is

Original Scan

only building of permanent type constyuction * NOE ARCHIVES
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CONTRL Y

2. Health physics and radiation medicing

28, Guard .:station and worker check-in

26. Temporary canteen

27. Electrical distribution - 110 Kv stepped dovn to 33 XV =
also serves Dimona, Dead Sea, and G;pﬁaz‘ Vorks but with
briority en axpeated vam o2 9,008 KA,

28, Water tower

29. Hospital

Attachment 1(2)
DOEB ARCHIVES
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The only building in which We observed operating technical equipmept is
the cold metallurgy laboratory. fhe rest of the colg laboratories’ ars
nearly complegte except for instellation of equipment,

The waste dispogal bullding is wp bup 48 o411 vory ysuan ot the inside
and ne proue:go oquipment £§ inaglled exnept for trgo mks on the nopth
side of the building, Excavations have been made fop the dogp undsrground
storage tankg in back of the bullding,

The three watep storage tanks arg corpléts by the water treatment
building ig in early stages of congtructi'on,

Electrical distribution, Workshop, and sgﬁé'i'ffé areas look completae,
The water towver ig completa,

The staclk 1g barely above ground level, i 1% Will be about 100 meters
high when complete, "

Status of othepr bulldings Varles from eap ound pra ration to
partia) construction of budlding walls, 7 er p pa

Plans ca1y, for the laboratories to be in operation wej) ghead of the

Ir'zactor, The regotor ig expacted to bg complated in 1964, e were told
that difficul tieg wers being éncountered in welding tha calandria ang

g
that it ymg not expected 4o be delivered to the sitg for about g Year,

DORB Arcy IVES

-9 . Attachment 2
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SUMMARY OF REACTOR DESIGN

Pover _
Moderator

Coolant

Coolant flow
Inlet temmperaturs
Outlet temperaturs
Velcelty

Incone) tubea and lining
in primery heat exchanger,

26 MY thermal

D0

D,0

1800 cuble meters per hour
40.8%

51.7%

About 1.2 meters/second

Standard equipment in aecondary

heat exchanger gystem,
Number of coolant locps
Dasign capacity
Primary coolant inlet and
outlet at bottom of reactor

Reflector and shielding are
alr cooled

Fuel

Diametaer
Clad

Length

3

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

a

Natural uranium - Probably will be
metal alloy with a Pey percent of
molybdenum

35.6 m

L.5 mm alumdnum
5 sections 50 om long in each element

166 elemsnta op about B tons calculated
laading buk 180 latsiea Pesitiong

will ba available
195 ARCHIVES

Attachment 3(1)
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EXPRRTIRNTAL FAOILITING

8 radial holes to calandria

6 ion chamber positions
2 through holes taugsntial to calandris
1 blological cavity

1 large center tube in reactar core - 145 mn diameteg by 3 meters
long - estimsted flux 5 x 1013 thermal, 3.7 x 101 fast

9 holes in graphite reflector including cne like centey hole so
that some experiments will be dona first at the lower neutron
flux

2 pneunatic tubes for short term axposures including one of
through tube doaign

€02 supply available for experimental faciiities

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

PHISTCA, DRENSToNS ¢

Lattice spacing 13.5 cm hexagena}
Calandria diametap 2,57 meters
Graphite reflector - 080 om thiok
Iren thermal ghield * 20 cm thick
Concrete shield 3.80 metw; $hick

Containment Vessel - dlamoter 36 motars WB MCH]VES

- 11 - Attachment 3(2)
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coNPE

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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EIGAL.IGHTS CN CTIFR TZCHNICAL FACILITILS

I. el Preeessing Pilot Plont

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

per day. It is based on the wall-established Purex process with mixer-
setlilers as the means of contacting reagents. It is designed to operata
on a bateh basis for flexibility. The plant is intended to provida
experdence in fuel Processing since they believe that shipping long
diztances for Processing is impractical for nuclear power in the leng
Tun. Also, they want enough Plutonivn to experiment with as a power
Tuel. This plant dees not have sufficient capacity to procesa all fuel

II. Vaste Disposal

This facility is designed to neutralize and concentrate by evaporatien
radicactive waste. It is expected to do this as 2 service for the whole
state. I} is designed to operate normally with matarial containing
about 10°° micro-curies Per ¢ but can handle more active material for
ghort perieds, It 13 to be equippad with two evaporators esch with a
capacity of 23 cuble meters per hour conmtaining up to one or two ‘curies
Per cubic meter,

III. Hot Call

1% is designed for 10 kilp-suries of aotivity and wil) have aix
manipnlators - tio at sach of three operating positions,

IV. Metsllurgioal Laboratory (oold)

The only development worlk in evidence at Dimona wag the baginning of
fuel element devolopment in the "cold laboratory.! Heye soms aquipmant
vas ingtalled and preliminary tests were in Progreas.

Metallurgical development 1s being inltiated with tuo objectives:

(1) to decide what fusl elements should be used infitially in tha Dimona
reactor and (2} to gain experience in fuel element tachnology which si11
ultinately pay off in fuel elements for Power reactors. Cwrent work
involves the experimontul casting of uranium alloy, development of Welding
tochniques for aluminum cap-can closures, hydrostatic ‘cladding of aluminup
cang on slugs, ovaluation of ahability a2 gugl HloMeRhy Undas Shepmsy,
cycling and developmont of methods for inspecting quality of fuel elsmonts,

DLOE ARCHIvES

Attachment L(1)
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A Tew comments on esch of thege aotivitics follow:

Casting of Uranium Alloys

They hope to dodge the rroblem of preferred orlentation by restrictihg' '
themselves to cast gtructures, Casting so far has been on a small
laboratory scals, mainly to gain experience with the equipment.

Velding Teclniques

Welding equipment ig in operating and apparently producing satisfactory
oloBureB.

Hydrostatis Cladding :

Qurrend thinking is that a matallurgical bond will not be required,

The procedure that ig Plenned consigts of epplying hydrostatia Pressure
at about 400OC t6 make the aluninum can conform to the surface of the
vranium which has been grooved in various configurationg,

Thermal Cycling

Rt 7 - *

Work is proceeding on the basis that thermal cycling is a good substitute
for irvadiation tests, Equipment wag in operation for thermal cyeling
fuel elementa with steel cores -~ principally to test out funetioning

-of the equipment,

Insnaction for Fus) Flamant Quatity

Attachment 4(2)

DOE ARCHIVES
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ViSIT 70 SULIIONG POOL REAGTOR AT NAFAL, SOREK

The swirming peol type reactor constructed by AIRF 13 in limited
cperation with a restriction to five megawatt hours per waek. * The
resciriction wasg imposed because certain parta of the containment
system vere incomplete. This work has now been completed; permizsion to
operate contiruously at a power of 5 megawatts is expectad soon,

LApparently little difficulty was experienced with installation and
start-up of the reacter, « Pelah statod that everything seemod o
viorle pretty mich as AMLF had pPredicted.

Presently the only facility which 1ig actively used for research and

Yraining ig one Mrabbitr (a faa:i.lit{ for rapid insertion end removal

of samplea during reactor cperation), Work with this facllity includeg
activation of ore samples and analysis for uranivn content by delayed
neutron mesgurement. Five more such installations are Planned and
should be in operation within the next six months, -

There ars six beanm facilities vhich are planned to be used for the
following exporimental projects:

1. Neutron defraction
2, Cryatal monochrometer

3. Inolactin woae bliapdpg

4. Study of noutron-gamma reactions uge of a facilit
specifically designed to rrovide th intens:l.tyc Y

5. Study of various nuclear reactions at very 1oy temperaturey -
initially liquid nitrogen and perhaps eventunlly liquid hydrogen

6. Hass Spectrograph supplied by lons produced ag fission products
near the reactor

experionce. The reactop operating staf? now congt

X ¢ s st3 of fiva reactor
ggerators but eventually wiyl inglude ning vaactor operateoyg plue a atars
N nechanics) engincering, physics, and nuiclear chomiatry, Tha Tesearch

{JOE ARCHIVES

Attachmont 5( 1)
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rasearch establishments in Tsrasel
Inatitute, and Hebrew University,

operation of the reactor will ba supported entirs
Eventunlly it is expected that a hot laborato
but the timing for such conatruction is very

- 16-

projects using the reactor will be

done in collaboration with other

such ag Technion University, Welzmann

at least, the cost of -

[

1y by the Government, Wiy
ry will be built near the reactor
indefinite,

Attachment 5(2) o
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