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HpC,I[CTaBJ'ICHI)I PE3YIBTAThI OKCIICPUMCHTAJIBHBIX HCCIIEAOBAaHNI CTOMKOCTH 3aIUTHBIX OKCHIHBIX IIOKPBbI-

THi HepxkaBeroreil cranu mapku 12X18H10T B cpene CBUHIIOBOTO TETTIOHOCHTENS, TIPH MOJIETMPOBAHUH aBa-
pUIHON CHUTyalluM «MEXKOHTypHas HEIUIOTHOCTh MaporeHeparopa». VcmbITaHus HpPOBOAWINCH Ha CTEHIE
®TM-2023 HI'TY B cBHHLOBOM TeIIOHOCUTENE ¢ TemmepaTtypoit 1o 430—450 °C, 6e3 uupkymsiuun. TpyOHbIi
ITy4YOK JJIs1 MOAETMPOBAHMS T€YH NapOTeHepaTopa MpH UCTEYEHNH JIETKOW (hasbl MpeacTaBiIsieT co00H aBa
psina TpyO 22x3,5 mpuBapeHHbBIX K IUIACTHHE ¢ marom B 33 MM. JlaHHbIe OTy4eHBI 17151 TPYOHBIX MTyYKOB C
IBYMS pa3sHBIMH BUIaMH OTBEPCTHI AJIs1 UCTEUEHUS MapoBo# (ha3bl: meneBoe orBepeTre 13x1 MM 1 Kpyrioe
otBepcTHe AuaMeTpoM 4 MM. OOpaboTKa 1 aHAIU3 PE3yJIbTaTOB IMO3BOJIMIIN CHEJIATh BHIBOJ O TOM, YTO IPH
onajaHuy napoBoAsHoM cmecu B KOHTYp TKMT npoucxoauT yTOHEHHE OKCUIHBIX IMOKPBITUMA B 3aBUCH-
MOCTH OT MECTa PaCIIOJIOKEHHSI TPYOKH B ITy4YKe B OT POPMBI OTBEpCTHSI cTeueHus1. [Ipoucxout 3aMmeTHOe
yMeHbleHre MUKpoTBEépaoctu (Ha 49 HV anst TpyOHOro myuka ¢ KpyIJIbIM OTBEPCTHEM MCTEUYECHHUS M Ha
23 HV ans TpyOHOTO MydKa ¢ MPSIMOYTOJIBHBIM OTBEPCTHUEM HMCTEUESHHS), YTO MPOSBISCTCS CUIIbHEE TPU
MPUOIIMKEHUH K OTBEPCTUIO HCTEUEHHS U 3aBUCHT OT OPUEHTAIMH TIOBEPXHOCTH TPYOKH, Ha KOTOPYIO IOTa-
JIaeT CMECh, OTHOCUTENIBLHO HEIUIOTHOCTH. [losTydeHHbIE JaHHBIE PEKOMEH/YETCs HCIIOJIb30BaTh IPHU OLIEHKE
MOCIIEICTBUN OOJBIION TeUr MaporeHepaTopa rOpU30HTAIFHOTO UCTIOHEHUS B ycTaHoBKax ¢ TOKMT.

KuioueBble ¢jI0Ba: TeUb MapOTCHEPATOPa, CBUHIIOBBIN TEITNIOHOCUTENh, TOPU30HTATBHBIA TApOTeHEPATOP,
W3HOC OKCHUHOTO TIOKPBITHS, MUKPOTBEPIOCTh, TPYOHAs peIIeTKa.
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Abstract

The article presents the results of experimental studies of the durability of protective oxide coatings of

12X18N10T stainless steel in a lead coolant environment, when simulating an emergency situation of “inter-
circuit leakage of a steam generator”. The tests were carried out on the FTM-2023 NSTU stand in a lead
coolant with a temperature of up to 430—450 °C, without circulation. The tube bundle for simulating a steam
generator leak during the outflow of the light phase is two rows of 22x3.5 pipes welded to a plate with a pitch
of 33 mm. The data were obtained for tube bundles with two different types of holes for the outflow of the
vapor phase: a slit hole of 13x1 mm and a round hole with a diameter of 4 mm. The processing and analysis
of the results allowed us to conclude that when a steam-water mixture enters the HLMC circuit, the oxide
coatings become thinner depending on the location of the tube in the bundle and the shape of the discharge
hole. There is a noticeable decrease in microhardness (by 49 HV for a tube bundle with a round discharge
hole and by 23 HV for a tube bundle with a rectangular discharge hole), which is more pronounced when
approaching the discharge hole and depends on the orientation of the tube surface onto which the mixture
enters, relative to the leak. The obtained data are recommended for use in assessing the consequences of a large
leak in a horizontal steam generator in installations with heavy liquid metal coolant.

Keywords: steam generator leak, lead coolant, horizontal steam generator, oxide coating wear, microhard-
ness, tube sheet.
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