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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeTOIMK KOHTPOJIIO IIPOTiKaHb TEIJIOHOCIS 3 IEPIIOro KOHTYPY i ra30a€p030JIbHUX BUKUIIB PEAKTOPIB
BBEP-1000

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methods for the inspection of the primary coolant leakage and gas-aerosol blow-out from VVER-
1000

Pedepar yKpaiHCBKOIO:

MeTo10 po6OTH € CTBOPEHHSI METOAUK e(PEeKTHBHOI0 KOHTPOJIIO IPOTiKaHb TEIJIOHOCIS 3 1-T0 KOHTYpY B
raporeHepaTopax i ra3zoaepo30JabHUX BUKUTIB YKpaiHChKUX AEC. O6'eKT LOCTiI>)KeHHS - TaMMa-BUNPOMiHIOBaHHS
Bif, pafioakTMBHMX KOMIIOHEHTIB TEIJIOHOCIS i ra30aepo30JIbHUX BUKUIB eHepro6sokiB 3 BBEP, nocnimkeHHs
SIKOT'O JIO3BOJISIE 3a1100iraTy BUHMKHEHHIO aBapifHUX CUTYyallill, 3a0pyAHEHHIO YCTAaTKyBaHHS i KOHTPOJIIOBATU
razoaepo3osbHi BUKuaAu AEC B HaBKOJIMIIHE cEpefoBuUle. MEeTOLOM AOCIIiIKEHHS € KOMII'FOTEPHE MOJIeJII0BAaHHS
PO3IOBCIOMIKEHHS BUNIPOMIHIOBaHb, BIUIUB [1APAMETPIB AETEKTOPiB Ha e(PEeKTUBHICTb peecTpalii (OTOHIB,
PO3paxyHKH PO3MOiJIiB [IOTJINHEHOi eHeprii B IeTeKTopax, SIKU € ineanbHUM HabJIMKEHHSIM CUTHAIY,
BMMipIOBAaHOT 0O peajbHUM NpuianoM. [TposeneHi nociinkeHHs epeKTUBHOCTI peecTpallii a30Ty 16 B naponpoBoi
peakropa BBEP-1000. BukonaHo mopientoBaHHs meTogoM MoHnTe-Kapiio (y nakerax MCNP i PENELOPE)
TPAHCIOPTY BUIIPOMIHIOBAaHHS 3 006'eMy IApONPOBOAY AETEKTOPHY CUCTEMY. PO3p0o6ieHa METOIUKA CYTTEBOTO
IIPUCKOPEHHSI PO3PaxyHKIB 32 PaXyHOK 301JIbIIeHHS KiJIbKOCTI "BipTyaJIbHUX AETEKTOPIB", pO3MillleHUX HaBKOJIO
BUIIPOMIHIOIOYOT0 NaponpoBoy. BUKOHaHa ONTHMMI3allis NeTEKTyBaJIbHUX CUCTEM Ha OCHOBI cumHTHANATOPIB Nal i
HaniBnpoBigHuKiB CdTe. [loka3aHo, o i3-3a Manux po3MipiB, feTeKTopy Ha 0cHOBi CdTe meHI epeKTUBHI YUM
CLUMHTUJIATOPY Ha OCHOBI Nal nipy BU3Ha4YeHHi KOPO3ilHOI i JOMIIIKOBOI aKTUBHOCTI HYKJIiZiB ¢ Ey > 2 MeB.
JocnineHi BapiaHT UUIIHAPUYHYX €TEKTOPIB (IIOCTIMHOro 06'eMy) 3 Pi3HUMHU BilHOIIEHHSIMU JiaMeTpy 0
BUCOTH i iX po3MillleHHs BiJHOCHO NaponpoBoay. [TokazaHo, o Ipy MOKJIMBOMY 301/IbLIEHH] 06'eMy CIIif,
0OMEXUTH TOBLIMHY AETEKTOPA, AJ1s 36i/beHHs epeKTUBHOCTI peecTpalii 16N cin 36inburyBaTy giaMmeTp
IetekTopa. Po3pobiieHa MeToIMKa pO3paxyHKY JO30BUX HaBaHTaKEHb Bif] TPyOOIPOBO/iB rOCTPOI Iapu i cucreMu
ra3oBoro ounuleHHs. byso Moau@ikoBaHO CTEH], 00'€MHHUX PKEPEJI BEJIMKUX PO3MIpiB 1jis imiTanii

BUIIPOMIHIOBaHHS CTBOPIOBAHOTO NIAPOIPOBOJOM I'OCTPOI IIapH Ta Bifl CUCTEMHU ra30aepo30ybHUX BUKNTB AEC.

Pedepar aHIJIiHCBKOIO:

The aim of the work is research and development of techniques intended for effective control of the heat-transfer
agent leakages from the 1st contour in the steam generators as well as gaseous aerosol outbursts at Ukrainian
atomic power stations (APS). The research object is gamma-radiation induced by radio-active components of the
heat-transfer agent and gaseous aerosol outbursts from water-to-water power reactor (WWPR) at power
generating units, research of which allows to prevent emergency situations, the equipment contamination, and to
control the gaseous aerosol outbursts into the environment at APS. The research method is a computer simulation
of radiation propagation, influence of the detector parameters on the photon detection efficiency, as well as
distribution calculations of the energy absorbed in the detectors, which are an ideal approximation of the signal
measured with a real device. Researches on registration efficiency of nitrogen 16 in the steam generator of the
WWPR-1000 reactor were carried out. Simulation of radiation transport from the steam generator volume into the
detector system was carried out using Monte Carlo method (in the MCNP and PENELOPE packages). A technique
designed to essentially speed up the calculations due to increase of the number of "virtual detectors" arranged
around the radiating steam generator was developed. Optimization of the detection systems on the basis of Nal
scintillators and CdTe semiconductors was carried out. It is shown that because of small sizes of the detectors
based on CdTe, they are less effective than the scintillators based on Nal, when defining corrosive and impurity



activity of nuclides with E? > 2 MeB. Several versions of cylindrical detectors (of permanent volume) with different
diameter-to-depth ratios as well as their arrangement relative to the steam generator were analyzed. It is shown,
that when the volume increase is possible, the detector thickness should be restricted, and to improve the
efficiency of 16N registration, the detector diameter should be increased. Technique for calculation of dose
loadings from live-steam pipe-lines and a system of gaseous purification were developed. A test bench of large-
scale volume sources was modified for radiation simulation generated by the live-steam pipe-line and by the
system of APS gaseous aerosol outbursts.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Metoauku nifjsuineHHs eeKTMBHOCTI peecTpatii a30Ty 16 npu KOHTpoI

IIPOTiKaHb TEIJIOHOCIA 3 1-ro KOHTYpy B aporeHeparopi peakropa BBEP-1000.

Ha3zpa HTII anrJiiicbKo10: Methodologies of increase efficiency of registration nitrogen 16 for effective

control of the heat-transfer agent leakages from the 1st contour in the steam generators reactors VVER-1000.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'any3s 3acTocyBaHHs: 73.10.1 locifkeHHs i pO3POGKY B raysi IPUPOAHUYMK HAYK.

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [lng kopekTHOro po3paxyHKy I0JIiB BUIIPOMIHIOBAaHHS Bif JKepeJia y BUIJIsiAi TPY6OIIpoBO/a napu ,
gKa MicTUTh 16N, i MOZEII0OBaHHS CUTHAJIIB Bifl IOTOKY TaMMa-KBaHTIB, 110 BJIy4alOTh y JE€TEKTOP, BUKOPUCTAHO
smie Metol MoHTe-Kapiio, IKMM CUMYJIbOBAHO SIK [I)KEPEJIO BUIIPOMIHIOBAHHS, TaK i CUCTEMY AETEKTyBaHHA. [l
CUMYJIALi CUCTEMM BUIIPOMIHIOBAY-JI€TEKTOP BUKOPUCTAHO KiJIbKa BipTyaJIbHUX JETEKTOPiB. BUKOHAHO
IOCTiIKEeHHS BIIMBY TOBIIMHU Nal meTekTopa Ha KiJIbKiCTb IIOrJIMHYTUX POTOHIB - deposit energy (QyHKIis
BiAryky) B iHTepBasi eHepriii (4,5..7,2) MeB, me 3ocepemkeHo BUTPOMiHIOBaHHS Bif 16N. Peasnisalis Takoro migxomy B
naketax PENELOPE i MCNP no3Bosusia ONTHMIi3yBaTu CUCTEMY JiarHOCTYBaHHS HagBHOCTI 16N B mapi, mo
HaJXo4UTb Ha Typbiny peakropa BBEP-1000.
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