The total cost of the recovery operation for one RBMK unit is 2.5 billion ru-
bles. Special devices for RRC and reactor’s calibration cost 1.5 billion rubles. Re-
placement of the cracked fuel channels costs about 1 billion rubles. When this meth-
od is applied, the reactor’s operating time increases for 5-15 years which can help our
country to prepare for the future reactors’ decommissioning and their gradual re-
placement.

In conclusion it’s necessary to add that it is obvious that RRC is better than the
first method, because it is more efficient and it can save huge amount of money (2.5
billion rubles vs. 400+45 billion rubles) and RRC can help to prepare for further reac-
tors’ decommissioning and their gradual replacement in the RF.
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AEROSOLS FORMATION AND ALTERATION SIMULATION IN THE
PRIMARY HEAT CARRIER CIRCUIT OF A NPP’S REACTOR DURING
A HYPOTHETICAL BEYOND DESIGN CONDITIONS ACCIDENT
INVOLVING FISSION PRODUCTS RELEASE

S.E. Gerdt
National Research Tomsk Polytechnic University
Institute of Power Engineering, Department of Nuclear and Thermal Power Plants,
Group 5031

Aerosols formation and alteration simulation in the primary heat carrier, circuit
of a NPP’s reactor during a hypothetical beyond design conditions accident involving
fission products release from fuel into the heat carrier’s volume is a necessary condi-
tion for estimating the consequences from possible escape of radioactive particles to
beyond the reactor pressure vessel boundaries with the following environment radio-
active contamination. In the course of such an accident the fuel rods are heated to
high temperatures, causing the heat carrier transferring from liquid state into aerosol.
Particle unification is one of the most important mechanisms for further evolution of
the generated particles. It is exactly the process that accounts for the major part of the
computation time.
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The kinetic equation for the particle distribution function:

on(r,t) 0 B
p =S(r,1) 8r[G(r,t)n(r,t)]

—R(r,t)n(r,t) +%j K(s,r—=s)n(s,t)n(r —s,t)ds — @

—n(r,t)TK(r,s)n(s,t)ds

In this study, there was given a comparison with the exact (analytical) results
solution of different modeling techniques.

For the simplest case with the initial distribution (by the volume of particles) in
the form of exponential function the solution of the kinetic equation is given by
4N, 2V

v, (7 +2)° exp(- v, (7 + 2))

When, 7=N,Kt K,=10" m°/s 2)
N, =10% m? g =2
r,=2.5nm

It follows from the tabulated data that the Hounslow method and the
SOPFAROS module are the most efficient ones. However, the method implemented
in the MAEROS module yields more accurate results with the same number of frac-
tions, however Fomm method is the most effective method of all comparable but it
hasn’t been fully developed yet.

It follows from the performed analysis that the calculation methods used in in-
tegral codes for modeling the fission product aerosols behavior give a significant er-
ror in calculating the distribution function for large particles in the case of using par-
ticle size spectra for which the ratio of particles volumes from neighboring fractions
Is equal to or greater than two. For more detailed aerosol modeling particle distribu-
tion function, it is necessary either to use an essentially larger number of fractions or
to develop more efficient new calculation methods.

n(v,t)=
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CPABHEHMUME 3P®EKTUBHOCTHU NUCIIOJIB30BAHUA
ABCOPBIIMOHHBIX U KOMIIPECCHOHHBIX TEIIJIOBBIX HACOCOB B
CXEMAX IMOAOI'PEBA CETEBOUM BOJbI HA TJI]

J.C. JIyxxoBoi, O.1O. Pomamosa
ToMCKHI NONUTEXHUYECKAN YHUBEPCUTET
OHUH, ATOC

Ilogorpes ceTeBOi BOABI B HJKHEM M BEPXHEM IIOAOTPEBATEIAX JBYXCTYIICH-
yatoii cereBor yctaHoBKU (HCII u BCII cooTBETCTBEHHO) B TEUEHHE OTOMUTEIHHOTO
CE30HA 3HAYUTEIBHO OTJIMYAETCS OT PpaBHOMEPHOro. [Ipu cHMKEHUH TeMIleparypsl
Hapy»KHOI'0 BO3/yXa TEIJIOBas Harpy3ka HIKHErO TEIJIO(PHUKAIMOHHOTO oTOOpa U
noiis noxorpesa Boasl B HCII pacret. [Ipu cHM>keHHH pacxoda ceTeBOM BOJBI U PO-
CTE€ TEMIIEpATypbl B 0OpPAaTHON MarucTpaiud IpH MPOYMX PABHBIX YCIOBUAX HEPABHO-
MEpPHOCTB TIOJI0TpeBa yBennuuBaercs [1, 2, 3].

B nacTosimel pabote NpuBOJUTCS PACUETHBIN aHaJU3 UCIOJIb30BaHMs abcopO-
LMOHHBIX U KOMIIpeCCHOHHBIX TerioBbix HacocoB (ATH u KTH cooTBeTcTBEHHO)
JUISl BBIDABHUBAHUS CTYIIEHYATOIO MOJOTPEBA CETEBOM BOJBI P YMEHBIICHUN TEM-
nepaTtypsl Hapy>kHoro Bo3ayxa. Bkimouenne ATH (KTH) B cxeMy nByxcTyneH4aTo-
ro nogorpesa cereBoil Bojbl Ha TOIL] mpencraBieHo Ha pucyHke 1. B ucnapurene
terioBoro Hacoca (TH) mpoucxomut oxiaxkaeHue oOpaTHOM CETEBOM BOJIbI, TIOHHU-
xKeHue e€ temrepaTypbl. OTHSATas TEIUIOTa MEPENAETCs CETEBOM BOJE B KOHJIEHCATO-
pe TH, 4To nmpuBOAUT K YMEHBLIEHUIO TemIepaTypsl cereBoil Boabl 32 BCII ¢ coot-
BETCTBYIOIIMM CHIKEHHEM JIaBJICHUs Mapa B BEpXHEM peryiaupyemom orbope. On-
HOBPEMEHHOE CHIDKEHHE TeMIIepaTypbl 00paTHO# ceTu u naBneHus napa B BCII nmos-
BOJISIET IPUOIU3UTH pexuM paboThl ceTeBoil yctaHoBKH (CY) K pacueTHOMY C paB-
HOMEPHBIM TIOJIOTPEBOM CETEBOUM BOJbI. J[aBieHHEe B HUKHEM OTOOpE M COOTBET-
CTByIOIIAsi emMy Temmeparypa cereBoi Boabl 3a HCII ycTaHaBimBaroTCsi Ha OCHOBE
COBMECTHOTO petieHust Gopmynsl Ctomonsl —Diroresns ajs MPOMEXKYTOYHOIO OTCEKa
TypOUHBI U ypaBHeHuUd TeroBoro 6ananca HCIL.

16



