OBPA3OBAHUE U XUMHNYECKHUE IPEBPAINEHUS ITPOAYKTOB KOPPO3UU
CTAJIEHA B IEPBBIX KOHTYPAX SIJIEPHBIX DHEPTETUYECKHX YCTAHOBOK

B.A. I'yces!, A.A. E¢pumos?, JI.H. MockBun'?
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[Tpennosxena u o6ocHoBaHa 1u(y3MOHHAsE MOAETh MACCOOOMEHA M MacCOIepeHoca MPOIyKTOB
KOPpPO3UU B CHCTEME «CTalb — BOJIHBIM TEIJIOHOCHUTEIbY», OCHOBAHHAs HA NPEACTABICHUAX O
MaKpPOCKOIIMYECKOM KHHETUKE TI'€TEPOre€HHBIX IPOLECCOB € OJHOBPEMEHHBIM IPOTEKaHUEM
XUMHYECKHX MPEeBpaIleHI HOHHBIX (POPM MPOIYKTOB KOPPO3UU B BOAHBIX Cpelax BILIOTH IO
oOpa3oBaHus TBepAO(a3HBIX MPOAYKTOB B BOJHOM TEIUIOHOCHTEIE W Ha MOBEPXHOCTH
Koppoaupytomei cranu. [Ipusnedenne nuddy3noHHOi MOIEIN TTO3BOIMIIO OHATH M aJIeKBATHO
OOBSICHATh MEXaHU3MBI TPOILECCOB (OPMHUPOBAaHUS (Pa30BOT0, AUCIEPCHOTO, XUMHYECKOTO H
PaZMOHYKJINJHOTO COCTaBa NMPOAYKTOB KOPPO3HH CTaj€il B BOJHOM TEIUIOHOCHUTEJE IEPBOIO
KOHTypa S0V.

Hcnonp3yemplii  MaTeMaTUYECKUH  anmapaTr IO3BOJSET  HCIOJIB30BATh  IIPEIIOKCHHBIE
IIPEJICTABJICHUs] C LENbI0 CO3JaHMs IPOrPaMMHOIO IMPOAYKTA, ISl MOJAEIUPOBAHUS IPOLIECCOB
dopmupoBanus (HazoBoOro, AUCHEPCHOr0, XMMUYECKOTO U PaJIMOHYKIUIHOIO COCTaBa MPOyKTOB
KOPpO3UH CTaJIed B BOJHOM TEIUIOHOCUTENE mepBoro koHTypa SADY. Paszpaborka mopaenu
00pa30oBaHMs M XMMHUYECKHUX MPEBpAIIeHU TPOAYKTOB KOPPO3UHU B MepBOM KOHType ADY npu
3aaHHbIX napamerpax BXP no3posser npeackaszars ux (a3oBblii cocTaB U MOPQOJIOTHIO, a TAKKE
ONTUMHU3HMPOBaTh MoKazatesu BXP i CHHKEHHS KOPPO3HMOHHBIX INOTEPh M YIy4LICHUS
paaualoHHON 00CTaHOBKH MPH 00CTYKMBAHUSA U PEMOHTE 000PYI0BaHUS JEHCTBYIOIIMX U MTPH
pa3paboTke HOBbIX SDVY.

KuaroueBble cjioBa: sjepHble dHEpreTuyeckue ycTaHoBKH (SIDVY), BoI0-BOJSHBIE PEaKTOPHI,
KUIAIIAE PEaKTOpPbl, BOJHBIA TEIJIOHOCUTENb, BOCCTAaHOBUTEIbHbIM BXP, HeWTpanbHbIi
okucauTenbHbli BXP, mpoayKkTel KOppo3uHn, paIMOHYKIUIBI IPOLYKTOB KOPPO3UHU

DOI: 10.1080/00295450.2021.1893086

FORMATION AND CHEMICAL TRANSFORMATIONS OF STEEL CORROSION
PRODUCTS IN THE PRIMARY SYSTEMS OF NUCLEAR POWER PLANTS

B. A. Gusev!, A. A. Efimov?, L.N. Moskvin'?
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The paper proposes and verifies a diffusion model for corrosion products mass exchange and mass-
transfer in the “steel/water coolant” system. This model is based on the concept of the macroscopic
kinetics of heterogeneous processes with simultaneous chemical transformations of the ionic forms

of corrosion products in water including the formation of the solid-phase products in the water



coolant and on the surface of corrosive steel. The diffusion model provided better insight into
understanding how the phase, disperse, chemical, and radionuclide composition of steel corrosion
products is formed in the coolant of NPP primary system.

The mathematical tools can be used to develop a software product to simulate the phase, disperse,
chemical, and radionuclide composition of corrosion products in the water coolant of NPP primary
system. The development of a model simulating the formation and chemical transformations of
corrosion products in the NPP primary system under the given water chemistry conditions provides
an opportunity predict their morphology and phase composition and to optimize the water
chemistry parameters which is important for the improvement of radioactivity situation during the

maintenance and repair operations at operating NPPs and at NPPs under design.

Key words: nuclear power plants (NPP), pressurized water reactors, boiling water reactors,
water coolant, reducing water chemistry conditions, oxidizing water chemistry conditions,

oxidizing water chemistry conditions, corrosion products, corrosion products radionuclides.



