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BEPU®IKAILISA BMICTY 25U B JIEIKUX BUJIAX SIAEPHOI'O ITAJIMBA
JJISA PEAKTOPIB KAHAY ABCOJIIOTHUM METOJOM

PosrnsayTo ¢disnuny Bepudikarito simepHux MarepianiB (IM) (mpu moTpuMaHHI rapaHTiil Oe3nexu) B 1abopaTtopii
JOCIHIKeHHST siiepHoro manuBa B [Hmiaci, €rumer. bymu BepudikoBani SIM pisaux ¢opMm Ta po3mipiB. Meron
Bepudikalii 3acHOBaHAN Ha HEPYWHIBHUX BHMIPIOBAaHHSAX TaMMa-KBaHTIB, BHIIpoMiHIOBaHHX 3 SIM. Metox MonTe-
Kapno (MCNP35) ta mporpamue 3abesredeHss s 6ararorpymosoro anamizy (MGAU Genie 2000, sepcist 3.2) Gyiu
BUKOPMCTaHI [l OLIHKM MacoBoro Bmicty 22°U y NociaKyBaHuX 3paskax. Byiu Tako BUBYEHI AedKi HapaMeTpH, IO
BIUIMBAIOTH Ha OLIHKY Macu SIM. 3ampormoHoBaHa MpoIeaypa OXOILTIOE Pi3HI popmu, 110 € B 1aboparopii JOCTiHKEHHS
AJIEPHOTO MAJIMBA, TaKi K FPaHyJIM, IIU1aM Ta cTepykHi. CepenHs ToUHicTh ais oninenux Mac 2®°U cranosuna Big —0,351
1o —1,005 %, Tomi sk mperu3iiiHicTh cTaHoBHIa MpubIKu3HO 2,065 Ta 7,45 % mis MCNP5 ta MGAU sianosiguo. Lli
pe3yJbTaTh BBAKAIOTHCA NIPUHHATHUMHI B MEXaX MIKHAPOJHUX PEKOMEHIALliH.
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BEPU®UKALIUS COAEPKAHUA 25U B HEKOTOPBIX BUJIAX SIAEPHOI'O TOIJIMBA
JJISA PEAKTOPOB KAHAY ABCOJIIOTHBIM METO/IOM

Paccmotpena ¢usndeckast Bepudukanus saepHbIx MatepuaioB (SIM) (mpu coOmoaeHnn rapaHTrii 0€30MacHOCTH) B
nabopaTopuu UCClIeNoBaHus saepHoro Tormiea B Mamace, Eruner. boun Bepudunuposansl M pa3nudsbeix Gopm u
pa3MepoB. MetoJ BepuHKallMi OCHOBaH Ha HEpa3pylIAIOIIUX H3MEPEHUSIX raMMa-KBaHTOB, u3mydaeMbix SIM. Meron
Mosnrte-Kapno (MCNP5) u nporpammuoe obecniedenue it MHororpymmosoro anammsa (MGAU Genie 2000, Bepcus
3.2) ObUIM MCIIONB30BaHbI VISl OLEHKH MAccOBOTO coziepkanus 2°U B uccleyeMbIx 00pasnax. Beuin Takke M3ydeHbl
HEKOTOpBIe apaMeTpsl, BIMAIONINE Ha OlleHKY Macchl SIM. [IpennoxenHas nmpouexypa OXBaTbIBAaeT pa3MIHbIe (POPMBI
B J1aDOpaTOpUM MCCJIEJOBAHUS SIIEPHOTO TOIJIMBA, TAKHE KakK TPaHyJbl, HIIaM M cTepkHH. CpemHss TOYHOCTh AJIs
oneHeHHbIX Macc 2*°U cocrasnsna ot —0,351 o —1,005 %, Toraa kak Operu3MoHHOCTE COCTaBsAna mpumepHo 2,065 u
745% mms MCNP5 um MGAU COOTBETCTBEHHO. JTH pe3yJbTaThl CUHTAIOTCA NPUEMIIEMBIMH B pPaMKax
MEKTyHapOIHBIX PEKOMEH/IAIIHH.
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VERIFICATION OF 25U MASS CONTENT IN SOME NUCLEAR FUEL FABRICATION
FOR CANDU REACTORS BY AN ABSOLUTE METHOD

In this paper, the physical inventory taking of nuclear materials (NM) (under safeguards application) at the nuclear
fuel research laboratory at Inshas, Egypt has been considered. NM with different forms and sizes were verified. The
verification method based on non-destructive measurements of gamma radiation emitted from NM was tested. Monte
Carlo method (MCNP5) and Multi-Group Analysis software (MGAU Genie 2000, version 3.2) were used to estimate
25U mass content in the studied forms. Some of the parameters which affect NM mass estimation were also
investigated. The proposed procedure covers different forms found at the nuclear fuel research laboratory such as
pellets, sludge, and rods. The average accuracies for the estimated 2*°U masses ranged between —0.351 and —1.005 %,
while the precision was about 2.065 and 7.45 % for MCNP5 and MGAU respectively. These results are found to be
acceptable within the limits of the International Target Values.

Keywords: fuel fabrication, physical inventory taking, Monte Carlo method.
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