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RECWabICHECIICS and WatCiHDesal mation Research
REWDRC) IS Hhic only nationalireseanchi centre that provides
ErAnoiSCICIc activatics i nuclear science and technology.

d OuSTACHiIC city of Tajoura, 35 kmicast ot Tripolr. The
Utanuclear iacility 1s part of this center and it consists o two
=— _.._L gis eﬂlatlons therliajouna Research Reactor and the Critical Facility.

*EE.“.{T*he sigjouna Reseanchi Reactor 1s a 10MW: light water cooled and

——=== Sodctated and beryllium reflected, pool type reactor. The reactor
wasidesigned and constructed by the former Soviet Union, as a turnn-
Key project. The construction of the reactor started m 1977, the
poOWwer statt=up of the reactor took place i 1933.
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= rlymg oI thie activation analysis of elemental
- composmon ol substances,

S heiproduction off radioactive 1Setopes

s siudy: the behavior of structural materials directly: m the
process! ol irradiation
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ChorIsicaupped Wil eleven horzontal channels ior
PHISFOISTICUTTON BEAMS.

eACloICOTe ticte ate more than SO vertical radiation
10ns mrsherstationany and removable reflector:.

=4 '\*"v disienent; core contigurations it 18 possible to) introduce neutron

=3 ;:g-_f%mps dirsicrcenter or i the comers off the core with very high
= liermal neniron fux.

—*= or sample transier irom the core to the hot celll the reactor 1S
= proyided withian under water taxi.

o 1ihe neactor1s also equipped with a pneumatic rabbit system fon
short and mtermediate halt=lifec 1setopes for activation analysis
IMCASUrCIments.
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fl two are the ends of a through channel with a diameter of 150 mm. the largest is a radial channel with a diameter of 230mm intended for
radiation biology studies. The rest are 100mm radial and tengential channels.During the eighties these beam tubes were utilized by physicists

to study nuclear structure of some elements, and to study local materials in shielding.
faysal, 11/02/2007
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Tre Critigzl fziciliny

Q pCAINEaCTl by TS e
CUCHIIOCKUPIOITIE
a Hengror

0 [g_: dsrcomimissioncd at

:ﬁ:-:i; e end of 1980.

=i 1St used in neutronic

— modeling of the reactor,
Iesting, operators traming ,
and student education.
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3 The reactor section is part of the basic and applied research dept. The technical dept. provides services to the reactor such as operation and

maintenance of the secondary and third cooling circuits, air conditioning, ventilation, and hot water supply
faysal, 11/02/2007
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[BEystandrReaulations

> When the reacige gyl comnirissiogeiege e Bz o e 2

/1987 oncermng NS proieCHion against Ionizing radiation
was alrezdy iiidige:

. 'f"[g eyeigadedicated law: for reactor operation and
pizatienididinot exist, and the reactor was operated

,-:g-ﬂ:mder B PermISSIon of the authority of the Secretariat of
= Atomic Enctgy.

= SACcordimng tor this permission the statt of the reactor had' to
stractly iollow: the rules and operation procedures, set by,

the reactor provider (these were the rules applicable at the
iormer Soviet Union).
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SACTY analysis report s

W HEHRICTCACIOIWAS COMIMISSIONCA Moy Sepataie, SAICLy;
ZIYSISHCPOIOCUTEHD aSHi TS commoniy knowin today;
Wastpnovaded even though all theessential elements of a
sa‘f’e analysis repont werne mcluded i various know-how:
RdRepCranonmanuals, oi the system.

2= 1' ':n oL thle year 1997 the [AEA i accordance to its standards
== 1nd1cated 10 the management off the Center the need to
establishitiie saiety ol the reactor by preparing a satety.
analysis report. Since that time reactor statf started to
prepare the most important part of the satety analysis

ieport, mamily: the aceident analysis chapter.
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canZ00 A HCIRCT I atoRy ATTOHTY (RAY) startcd
ely doemmgristworkenelated tortherfajotra Rieacton
l:'r' ciChitical Eacility. The RA adapted the
mcndations o IAEA concerning the satety and
AHOMNOLECACIONS SInce convension of the Ta] ouna

‘,—r

;Durmg theyears 2005 and

ctor andthe Critical Facility was foreseen at that time.

20006 the accident analysis

CHAPICEor the Tajoura Reactor and the Critical Facility

using the two types of fuel

(HEU, LEU)) was completed.
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utilizegio of tne rezlgige guittercdiineslogieliicosfoile
[eTmcIArdships sanctions and trade cmbarge which
nienicd the country: duting the yeans: 1955-2004.

& utlhzatlon was limited to the use of the reactor as an
= ucatlonal toolior untvensity: students, for traiming and

"_.-

== Tetralnlng oifreactor operatorns  and for capacity buildimg in
= hciicld offradiation safety, radiation chemistry, 1Sotope
produciion and neutron activation analysis.
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ROy Cats | ORAMOR Ganie dif feren B0tk oioes Wele

sal el thle reactor e radiochcnical
oryatt & REYWDIRE clicd iheceeiired

calNicAtmen Ol these 1Sotopes. These
sespwerc prodiced 1o gain expericnee and [or

= 1ng thepersonnel.
== [ -}fewever INa**was, supplied to a local industry, for

:_f — purposes of evaluating the homogeneity of the
production process, while ['°" was ordered by local

fjospitals iior the diagnosis'and treatment ol
thyreids:

et
o1




lic-m WasIproWtced as apati ol capacity: building, buiiis
SCRINGSPIlAISWas et possible diuc to the lack off a clean
SlwalIchNS necessary for producing 1I'c”~™ suitable for

| ’e" 1ca1 applications.

= "-ﬁ':ﬁ the years 1987-1999 the production of [F3' was

S convmucd to supply the local hospitals

% Br*2 was also produced as part of an IAEA project to
Improve reactor utilization m mdustrial applications.
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15 hrs
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ANs

2.7d

Purergold 991995

12.36 hrs

K,CO,

27.77d

Enriched chromium metal
withi Cr=0

44.6 d

Enriched ferric oxide

8.1d

TeO,

6 hrs

Mio©O;

35 hrs

KBr
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REACTOr refurbishment

ng replaggsnt ot tng cooling (oW i ch ety of frieg Gl
IPIPESHINICCAMIOOR Wichihave deieriorated duc
O OSTonRIpLOb] Chsfand lacks ol Spare parts.

liCNCECoconrol system mcluded a computer:
m 1tor1ng system which provided the monitoring ol
st 00Ncactor parameters. The computer was alse
@%Ef:d tordetect fiailures and provide to the operator an event
= 0g, Many of the parameters which were not measured
- Were calculated by the computer using suitable formula.
At thiice years' the computer started to have problems
due tor ditiiculties m securing spare parts, for the

maintenance and
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ApIAIAChENoine comper technolegics: 1t was
CrdcaNoNntroducea new: systembased on
cla: Woprcompuiers o ieplace the old monitorng

ESVsicny Al work was done by the reactor staff.
2 f%‘“
= iiCcw, monitoring system: 1S capable of
—meniorng more than 80 reactor parameters and
can calculate some parameters which are important

lior satety;

—
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[lisirumentation and Control sysien, ProvidEaibyatic
supplicr gt tigiiezcior wedidegigngd ziridl congirtigied il

geverliled, Kt c1rcu1ts OIS HCHSAC SYSICIare Ol [oWw

4

e tntegration, [t3 watntenance 13 very cogily ziic tirne
ST ing PBECAlISEI oIS STZe Wilcli1s hiige and over
STONCAAISOMONGRZET At spane parts available 101
: 1ntenance [twas decided to replace the system: by a
IVCIY2 system meorporating new: technologics, which will
U nceNssize and thus, the burden of its mamtenance. The
;ﬁ_—_—ﬂawoﬁ iStexpected tor start on refurbishment of the control
= andrsaiicty: systems [or the reactor and for the critical

nactlity i the near future.
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V] a]j IEEnce str‘ategies ——

OV CIRONCHBTDYARISTd S e mandgement nas been
g NS CIHoS OTkeCp both the reactor and the
1 fa0111ty man exceellent technical state. This was
mphshed Wil low: inventory off spane pants and

=

= .':c" celedsimgresourees during the time off economic hardship

*‘E_,-Jn Haicieighitics and the sanctions during the nineties.
“hanksanc dueito the maimtenance program which
concentrated on:

— Appling a strict control of water quality m all closed circuits to
keep) the conductivity: in the primary: circuit of the reactor below

the recommended limits (<1 ps/cm) and the pH between 5.5 and
6.0




— Tile Emw 1 bl secondamacireuit wastkept below 10
ScmandipiEibetween 6.0 and 5.0. R ——

[IRfieIChbical Al poiassimbi-chnomateiwastad ded ioris
AicIad S AN CONOSTOMNTPIIHOL

SMECONMICSHnamicnance ot mechancal iers esponsible

ioaRa Uy Control o msune the removal off fine sand
pPAICIESRVITIChIare @ chiaractenistic ol the ared.

SNic OPElALIONI OIF the primary: circuit, the secondary cincuit and
= fhe puiEnIcation system at least twice a week when the reactor 1s
:-’%T‘ notoperaied toreduce corrosion risk, and keepi the circuits
! Wworking condition.

= [he adoption of predictive maintenance instead of periodical
mamienance without jeopardizing the satety to reduce the need
tior spare parts, proved its effectiveness in situations through
WwhiChl our reactor was subjected.







