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B craTthe paccMOTpeHBI MaTeMaTHYECKUE 3aBUCUMOCTH, CBSI3bIBAIOIINE 3HAUCHHS KOHLIEHTPAIHH
aMMuakKa, BOJOpOJia M a30Ta B TEIUIOHOCHUTEJIE IEpPBOrO0 KOHTypa TPAHCIOPTHBIX SAEPHBIX
SHEPreTUYECKUX YCTaHOBOK (AIDY) — peakTOpHBIX YCTAHOBOK JIEAOKOJIOB M IJIABYYMX aTOMHBIX
TEIUIOANIEKTPOCTAaHIMN. J[aHHbIE 3aBUCUMOCTH MOTYT OBITh HCIOJb30BaHBl U1 pacuera
COJIepKaHusl PaCTBOPEHHBIX T'a30B B TEILIOHOCUTEIIE MPU PA3JIMYHBIX KOHIEHTPALUAX aMMHUaKa, B
TOM YHCIIE MPEBBIIAIOIINX MpeeIbHOe 3HaYeHHE, COrNIACHO YCTaHOBJICHHBIM HOPMaM BOJHO-
XUMHYecKoro pexkuma. [IpoananusupoBana 3¢G¢GEeKTUBHOCT MPUMEHEHUS OMYOJIMKOBAHHBIX
OMIIUPUYECKUX M TIONYIMIUPUYECKHX 3aBUCUMOCTEH. AHAIW3 MPOBOJHWICS Ha OCHOBAHUHU
CpaBHEHHs PE3yJbTaTOB pPACUYETOB C OKCIEPHUMEHTAIBHBIMUA JaHHBIMH, MOJYyYCHHBIMHA Ha
uccienoparenbckoil A9V tpancnoprHoro HazHayenus Tuna KJIT-40C. Io pe3ynpTaTam ananusa
MOKa3aHO, YTO TPHU IITAaTHOW SKCIuTyaTtanuu (06e3 MOCTYIJICHHS B KOHTYP JOTOJHUTEIBHBIX
KOJIMYECTB  BOJOPOJA), HAWMEHBIIYI0 TOTPEIIHOCTh ANNpPOKCUMAIUU  JIEMOHCTPUPYIOT
MOJYSMIIUPUYECKHE 3aBUCUMOCTH, VYUMTHIBAIOIIME M3MEHEHHUS KOHIICHTpAluu a3oTa B
TEIUIOHOCHUTENIE U BJIMSHHUE YPOBHSI MOIIHOCTH PaboThl 1DV Ha COOTHOILIEHUS KOHIEHTpALUN
aMMuaka u BoJopoja. B ycrnoBusx oOpa3oBaHus JOMOIHUTEIBHBIX KOIUYECTB BOJOPO/IA 33 CUET
KOPPO3UH IIUPKOHUEBOTO CIIJIaBa HAMMEHbIIAsl IOTPEITHOCTD alllIPOKCUMALUK HAOI0JaeTCsl IpU
MCIIOJIb30BAaHUU PACCMOTPEHHOTO B CTaTh€ SMIIMPUYECKOIO YPABHEHUS.
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NUMERICAL SIMULATION OF THE AMMONIA AND GASEOUS PRODUCT
CONCENTRATIONS IN THE PRIMARY COOLANT OF NUCLEAR MARINE
REACTORS

S.N. Orlov, A.A. Zmitrodan, E.E. Shcherbakov
FSUE “Alexandrov NITI”, Sosnovy Bor, Leningrad region, Russia

The paper discusses mathematical relations between the concentrations of ammonia and hydrogen
and nitrogen in the primary coolant of nuclear marine reactors in icebreakers and floating nuclear
power plants. These relations can be used to calculate the dissolved gas content of the coolant for
different ammonia concentrations including those above the limit value as specified in applicable
water chemistry guidelines. The efficiency of using empirical and semi-empirical relations is
assessed. The assessment is done by comparing calculation results against experimental data
obtained from the KLT-40S research nuclear marine reactor plant. The assessment results show
that for normal operating conditions (without occurrence of additional hydrogen in the coolant),
semi-empirical relations yield lower approximation errors; these relations include changes in the



nitrogen concentrations in the coolant and influence of the reactor operating power on the
relationship between the ammonia and hydrogen concentrations. However, it is an empirical
relation that yields a lower approximation error in the presence of additional amounts of hydrogen
resulted from corrosion of zirconium alloy.
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