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Pedepar:

1. Incepraliiio NpUCBSIYEHO PO3BUTKY HAYKOBOTO HAIIPSIMY, LIO IOB'SI3aHUH 3 PO3POOKOI0 KOMILJIEK-CY
MaTeMaTUYHUX MOJEJIEN IHTEJIEKTHOI IiarHOCTUKMU NepefaBapiiiHMX TEIUIOTiAPaBIiYHUX IIPOLECIB HA ITOBEPXHI
teroBingadi TBEJI, mporpaMHO-TeXHIYHUX 3aC00iB JJ1 KOMII'IOTEPHOI peasnisallii uux Mopae-jeil, a TaKoX 3i
CTBOPEHHSM Ha iX OCHOBI CIleLiali30BaHUX JiaTHOCTUYHUX CUCTEM MigTpUMKU onepaTo-piB AEC, 10 3a6€31e4yIoTh
ABTOMAaTHUYHE PO3IMi3HABAHHS PEXKMMIB TEIJIO3/I0OMY B aKTUBHUX 30HAX BO-J00XOJIOIPKYBAJIbHUX SILEPHUX
€HepreTUYHNX PEaKkTOPiB M0 CIIEKTPaIbHUX NapameTpax iHpopMaLiliHO 3HAYyIMX PEAKTOPHUX IIyMiB. PO3BUHEHNIA
Ta anpoOOBaHMI B JaHill po6OTi B yMOBax TEIJIOTiIpaBiiu-HUX CTEHB 3 TeIIoBUMU iMiTaTropamu TBEJI, a Takox B
HaTYPHUX TEIJIOBUAiNI0UNX 36ipkax peakTo-piB PEBMK ta BBEP KoMIJIeKCHNMI iHTEJIEKTHUN iarHOCTUYHUM MifXif,
110 nepedayae BUKOPUCTAHHS PO3PO0JIEHUX B IUCEPTALlil CTaTUCTUYHOI, FEOMETPUYHOI Ta HEIIPOMEePEeKEBUX

Mozesiel po3IizHaBaHHS peaKTOPHUX LIyMiB, 3a6e31edye paHHE aBTOMATUYHE BUSBJIEHHS Ta HAiMHY



ineHTH}iKaLilo MNPAaKTUYHO HEKOHTPOJIbOBAHMX Cy4YaCHUMHU TexHiYHMMYU 3acobamu ACY TIT AEC nepegnaBapiiiHux Ta
aQHOMaJIbHUX PEXMMIB reHepallii napoBoi (asu B KaHajax PpeaKTOPHUX YCTAaHOBOK KHUILISTYOTO Ta HEKUILISIYOTO THUILY.
Po3pob6seHi B nucepTaniiiHiil po6oTi MaTeMaTU4Hi MOJIe/IbHI X011 N0 ONepaTUBHOI ifeHTudIKallii mTaTHuX,
AHOMAJIBHUX Ta €peJaBapiliHMX TEIJIOTiAPaBIiYHMUX IIPOLIECIB HAa MOBEPXHI Temnosignadi TBEJI nepen6avyaioTs
BUKOPUCTAHHS [iarHOCTUYHOI iHdopMalii, ska MiCTUTbCS y CTOXaCTUYHUX CUTHA-JIaX aKyCTUYHOI eMicii (pazoBoro
Iepexozy IpY KUIHHI TEIJIOHOCIS B KOHTPOJIbOBAaHUX PEAKTOPHUX Ka-HaJlax, MMyJIbCallisIX IiIpaBIiYHOrO ONOPY LUX
KaHaJliB, a TAaKOX y (JIYKTyalisix HEUTPOHHOTO IIOTOKY B TEIJIOBUJISII0UMX 36ipKax peakropis BBEP. OTpumani B
POOOTI HAyKOBi PE3yJIbTaT MPAKTUYHO 3aCTO-COBAHO IPU CTBOPEHHI €EKCIIEPUMEHTA/IBHUX 3Pa3KiB iHTEJIEKTHUX
KOMIT'IOTEPHUX [iarHOCTUYHUX CUC-TEM, a TAKOK BUKOPUCTAHO [J151 JIOKaIbHOI Bepudikauii psay 6a3oBux pisnaHmx

MoJesieil Ta KOpeJsiliil B Cy4yaCHUX BiTYM3HSHUX Ta 3apyODKHUX TEIJIOTigpaBliyHUX KOJax.

2. The goal of the dissertation is the development of an automated diagnostic system that will promote the
increasing of operational reliability and safety of water-cooled reactors of nuclear power units (NPU) of nuclear
power plants (NPP) and first of all of mostly responsible and thermally stressed components of reactor, namely fuel
elements of nuclear core (NC) due to timely recognition of dangerous heat transfer regimes on fuel element
surface by noise characteristics of operation parameters. The existing computer-aided manufacturing control
systems (CAMCS) and specialized systems of NPU equipment monitoring in general don't check heat exchange
regimes by applying recognition of noise signals of neutron flux gauges and dynamic pressure signals. Although
spectral analysis of some NPU process parameters (e.g., the signals of vibroaccelerometers for monitoring a
reactor element vibra-tion) is designed in these systems, diagnostic decision-making is laid upon monitoring
system operator because the system is disable to insure automated acceptance of such decisions. Computers are
used in these diagnostic complexes only to store measurement data making them convenient for an operator-
diagnostician. In existing approach to the analysis of extremely permissible levels of monitored signals of tech-
nological parameters the probabilistic nature of these signals caused by stochastic character of physical processes
(neutronic, heat-and-hydraulic etc.), that lay in the base of NPU technology, is ignored. An at-tempt to use only
small number of integrated process features (Raise frequency and others) is a serious shortage as well. The last
doesn't give the possibility to get recognition reliability acceptable for practice needs. In a proposed dissertation
the creation of an expert system on the base of an intellectual, i.e. got by methods of artificial intellect, software
efficient to solve in principal the problem of the recognition of random process, which must be identified in
operating reactor equipment diagnosing, is foreseen. Until now in domestic and worldwide practice the means of
reliable diagnosing of mentioned damages in fact are absent. Such up-to-date diagnosing and monitoring systems
as ALLY, manufactured by Westinghouse Electric Corp., and pwVDN, manufactured by ABB (USA), Siemens's
diagnostic sys-tem (Germany), COSS system (Japan), ALARM (Great Britain) and others don't solve the problem.
Enumerated shortages of the best existing systems touch these ones as well. The principal idea of the work
consists in that noise signals at the outlet of main NPP technologi-cal parameter gauges (neutron flux, dynamic
pressure, coolant flow rate) contain important information on technical state of the equipment (actually in existing
NPP CAMCS it is lost). As a result efficient algo-rithms of random process identification that after respective
spectral transformation are considered as multidimensional random vectors were developed. Automated
classification of these vectors in the devel-oped algorithms is realized on the base of probability function,
especially of Bayes classifier, and deci-sion-making functions. Application of Bayes classifier is based on
construction of multidimensional dis-tribution of probabilities in feature space of corresponding dimension, with
the help of which random vectors-realizations of corresponding images that are subjected to automated
classification are described. In their turn multidimensional distributions of probabilities represent standard of
classes subjected to rec-ognition. In the occasions when the establishing of these standards of classes is
complicated by objective factors (impossibility of getting enough a priori statistic information on reactor
emergency states) corre-sponding linear decision-making functions, in fact hypersurfaces, are used. These
hypersurfaces that in multidimensional feature space divide compactly disposed in it realizations of corresponding
classes per-mit to perform classification of a certain realization on the base of the criterion of a distance from
corre-sponding hypersurface. The approaches to pattern recognition: of beginning moment of a vapour phase



steady in channels of nuclear reactor boiling-type (RBMK) and non-boiling-type (WWER) high-frequency
oscillatory heat-carrier instability; thermohydraulics abnormalities, fast burnout (departure of the nucleare
boiling-DNB) and slow burnout in based statistical, geometrical, neural networks models..
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