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Studies performed in the work, will allow to calculate the intensity and spectrum of neutrons produced in
reactions (o,n) and spontaneous fission, prepare the input file in the form convenient for simulation of radiation
situation.
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OPTIMIZED FILTERED BACKPROJECTION TOMOGRAPHIC RECONSTRUCTION ALGORITHM FOR
STEP-SHIFT SCANNING OF THE SAMPLE
A.H. Ozdiev
National research Tomsk polytechnical university
Russia, Tomsk, Lenin Ave., 30, 634050
e-mail: ozdiev@tpu.ru
Currently tomographic analysis is one of the most widespread methods of industrial noninvasive examination.
Modern X-Ray inspection systems can accurately detect defects in manufactured details or mechanisms of small and
medium size. Complex X-Ray analysis of a large size samples, aimed on identifying of defects, as well as their
classification and visualization, facing a number of challenges. One of these problems are the difficulties to use the
standard geometry of tomography experiment, due to the physical size of the tomographic installation and test sample -
namely, a significant excess of the size of the sample in compare with installation dimensions. In this work we propose
to solve this problem by application of step-shift scanning of such samples and further reconstruction by optimized
filtered backprojection algorithm.
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Figure 1 — Step-shift scanning geometry scheme

The algorithm provides opportunity to conduct non-destructive control of certain areas or parts of the sample
by analysis of the data from the single scanning step or reconstruct entire volume of the examined object from all the

scanning steps.
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THE STATE OF NUCLEAR AND RADIATION SAFETY OF
THE RESEARCH NUCLEAR REACTOR IRT-T
A. Yanichev, A. Naimushin, O. Khudoleeva, P. Khudoleev
National research Tomsk polytechnical university
Russia, Tomsk, Lenin Ave., 30, 634050

Research nuclear reactor IRT-T began operating after reconstruction in 1984. Research nuclear reactor IRT-T
is operated by weekly cycles at the power of 6 MW.

Management and protection system based on the security module "Mirage — MB" and control of technologocal
parameters has worked for over ten years. During this period of time a solid operational experience was gained. Gamma
radiation and gas radiation monitoring system has begun operating on the premises of research nuclear reactor IRT-T.

After the first year of operation of this system a lot of weak points have been identified, both in hardware and
in the whole system installation. Following the extension of the operational lifetime of the reactor operating
organization started to implement the resource management program and systems which are important for safe

operation of the reactor IRT-T.
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B PO oObekram aTOMHOIT 9HEPreTHKU MPeNbsIBISIFOTCS BhICOKHE TpeboBaHus OezomnacHocTd. HeoOxoanmbim
TpeOoBaHWEM [UII OOecCTeYeHUs TeXHW4Ieckoi Oe3omacHocTH corimacHo [THAD T'-7-010-89 [1] sBusercs
CBOEBPEMEHHbIH 3(p(heKTHBHBIN KOHTPOJIb KauyecTBa CBAPEHHBIX METANIMYECKUX KOHCTPYKIMH. Ha ceroquammnmii neHp
aKTUBHO pAa3BHUBAIOTCS U BHEIPAIOTCS METOJbl HEpa3pyIIAIOLIEro IPOM3BOJACTBEHHOTO M AKCILTYyaTal[MOHHOTO
KoHTpoJsl. [IpuBIIeKaTenbHBIM JUIs NPEINPHUATHHA SAEPHO-TOIUIMBHOTO IMKJIA MPEACTABISsIETCS yabTpa3BykoBoi (Y3)
KOHTPOJIb, KOTOPHIi B CPAaBHEHNH C PEHTTEHOBCKUM KOHTPOJIEM XapaKTEePHU3yeTCs BRICOKOI MPON3BOAUTENFHOCTRIO. Y3
TomMorpadust BHEAPSETCS B IMPOU3BOJACTBEHHBIE MpoIeccH Ha ['opHO-xuMudyeckoM koMmOuHate (T.)KenesHoropek) mpu
M3TOTOBJICHUH F€PMETUIHBIX TEHAJIOB JIsl CYXOT0 XpaHeHus oTpaboTasiiero saepHoro tTorumsa (OST) [2].

B pamkax pabGoTel paccMoTpeH Meton Y3 TomMorpaduH, MO3BOJSIONIMK co3aaBaTh 3 D-peKoHCTPYKINIO
oObekTa ¢ ero BHyTpeHHel reomerpueil u nedexkramu. B makere MATLAB paspaGorana matemMaTHdeckas MoOJIeNb
PEKOHCTPYKIIMM aKyCTHYEeCKMX IaHHBIX Ha OCHOBE IPHMEHEHHS TEXHOJOTHUH (POKYCHpYeMOH CHHTE3HPOBaHHON
aneptypsl (SAFT). /lanHas TexHOIOTUS MO3BOJISIET (POKYCHPOBATHCS B KAXKAOH TOUKE KOHTPOJIHPYEMOTo 0OBEKTa MPH
HCTIONB30BaHUM (Da3MpoBaHHBIX pemeTok. Heo0XoanMo yCTaHOBHUTH BpeMsl NyTH B 3aBUCHMOCTH OT HOMEPOB

n3J1y4darcid, MpUEMHHKA MW COOTBCTCTBYIOHIICTO OTCUETA HW3MCPCHHUA. Taxum o6pa30M, T KaXXI0ro Co4dcraHusa
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