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Conservation of energy states that the total amount of energy in an isolated system remains constant. In
thermodynamics, the first law of thermodynamics is a statement of the conservation of energy for thermodynamic
systems.

The energy conservation law is a mathematical consequence of the shift symmetry of time; energy
conservation is implied by the empirical fact that physical laws remain the same over time.

Ancient philosophers as far back as Thales of Miletus had inklings of the conservation of some underlying
substance of which everything is made. However, there is no particular reason to identify this with what we know today
as "mass-energy" (for example, Thales thought it was water).

Ancient philosophers as far back as Thales of Miletus had inklings of the conservation of some underlying
substance of which everything is made. However, there is no particular reason to identify this with what we know today
as "mass-energy" (for example, Thales thought it was water).

With the discovery of special relativity by Albert Einstein, it was found that energy is one component of an
energy-momentum 4-vector.

In quantum mechanics, energy is defined as proportional to the time derivative of the wave function.
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During the operating time of nuclear reactor, there are a lot of nuclides with the different physical properties generated as
fission products. Among these nuclides, there are some isotopes which have special characteristics and strong absorb neutron that
affect to the physical properties of fuel assemblies. The investigation of the burnup processes that happen inside the reactor,
especially the transmutation of U?® as well as other nuclides that formed in reactor is very important. By understanding this, the plant
could be operated safety, prolonged the life time of reactor and reduced the nuclear wastes. [1]

This paper will present the research results of the nuclides transformation in fuel assemblies at the Tomsk research reactor
[2] based on MCU Monte Carlo calculations [3].

In operating mode of reactor, the concentration of U%® will decrease by the burning-up process. But there are a lot of new
nuclides formed as reaction products. To determine which nuclides significantly affecting to fuel assembly properties, it must be
calculated the contribution of every individual isotope to the general absorbed reaction rate. There are 20 isotopes with the highest
impact on the neutron-physical properties of fuel assemblies chosen to be researched: U%®, Xe®®, NdS, Sm*°, U, U?®, Pu%®,
Rhlos, me, C5133’ Xel?,l, Sm151, U234, Tc99, Sm152, Nd145, Pml48m’ SmlSO, Eu153, Np237, Pu2 and Mo®.

Due to the calculations, the discrete concentration values for those isotopes had been received. By using the linear

interpolation method to show the mathematical forms of every single isotope [4], the transmuted rules of above nuclides will be
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changed differently. For example, the concentration of U?® after 20 days of operating time will change by the linear function, Np?

change by a quadratic mathematical one, meanwhile Sm™° and Pu?® transform with the completely complex forms.

The reason causes this phenomenon is that some of those nuclides are not only reaction products that generated after a
period of operating time of reactor, they are also a fissile isotope and decays by time. All of these factors contribute to the burnup
process. Otherwise the others, U%®, are only fissile isotope and are not a product of any reaction and get the more simple
mathematical equations.

According to the calculated data, the experiments have been done with the periods of time 20 and 50 days, respectively, are
more accurate, their deviations are less than 1%. Additionally, the optimal period of time for measuring — 50 days because the
absolute deviation corresponding to this time is lowest when compare to all of the others. Comparing the 8-tubes assembly to 6-tubes
assembly, the absolute deviations for Pu®®, Pu?® and Np?*” are more than 7 %. For the rest, the absolute differences will be less than
3%.
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B  macrosmed  pabGore  TpencTaBieHBl  pPe3yNbTAaThl  HMCCIENOBAaHHWA  IpoleccoB  (GOpMHUpPOBaHMS
JIEKTPOMAarHUTHOTO m3inydeHus: (OMU) HaHOCEKyHIHOH AIMTENBHOCTH B YCTPOHCTBE, paboTa KOTOPOro OCHOBaHA Ha
MPUHIONIAX TPeoOpa3oBaHMsl MHOTOYACTOTHBIX CHTHAJIOB C IIOMOIIBIO PE30HAHCHBIX CHCTEM C 3KBHIMCTAHTHBIM
pacIpeieneHeM pPEe30HAHCHBIX 4YacTOT. AKTyalbHOCTb JIaHHOTO HCCIEJOBaHUS OOYCIIOBIEHA BO3PACTAIOLIUM
HHTEpecoM K ucrnoib3oBaHuio CBU-sHeprun B TEXHOJIOTHUECKUX MLEJSIX, PEIIEHHH D3KOJIOTMYEeCKHX 3a7ad, B
YCKOPHUTENbHOM M Ja3epHOW TexHuKe. IIpuMeHeHHe pa3MYHBIX METOHOB IpeobpasoBanus ummyinscoB CBY B
PE30HAHCHBIX CTPYKTYpax MO3BOJISET YBEIUIUTh MOIIHOCTh UCTOUHUKOB DM myTeM COKpamieHus ero JUIUTEIbHOCTH
0e3 W3MEHEHHS SHEPreTHYECKHMX XapaKTepHCTHK CaMoro TeHeparopa. JTo oleclieuMBaeT TakUM HpHOOpaM psia
MIPEUMYIIECTB, OOYCIOBICHHBIX MEHBIIUMHU TabapUTHBIMH Pa3MepaMH, MOTPEOIIeMO MOIIHOCTH OT CETH IHUTaHMS.
[TpoGnema, KoTOpasi OrpaHNYMBAET UCIIOJIB30BAHHE TaKMX MPUOOPOB, CBsI3aHA C OTCYTCTBHEM IpoMbinuieHHbIX CBY
KOMMYTaTOPOB.

3agaya, pemraemas HCCIEJOBAaHHMAMH, SBISIETCS pa3paboTKa cHnoco0oB co3faHust HCTOYHHMKOB OMMU
HAaHOCEKYHJHOH UIMTEIBHOCTH C HWCIOJIB30BAaHHEM METOIOB NPeoO0pa3oBaHMS SHEPTHH C ITOMOINBIO PE30HAHCHBIX
cucteM 0e3 MPUMEHEHNSI KOMMYTHPYIOIIHX 3JIEMEHTOB.

Jns nccnenoBaHus mpoueccoB (OPMHUPOBAHUS HMITYJIBCOB HCIOJB30BAJIACh CXEMa MYJIBTHIUIEKCOpAa Ha

OCHOBC PE€30HATOPOB 66FyIII€I7[ BOJIHBI. MGTOHOM MaTpul] pacCesiHus IMOJYUYCHbI BBIPAXKCHHA, KOTOPBIC ONUCBIBAIOT
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