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Pedepar:

1. O6'eKT BOCIiIPKEHHS - IPOLECU aBTOMATHU30BaHOTO KEPYBaHHS PEAaKTOPHMMU yCTaHOBKaMu. MeTa JOoCiIyKeHHs -
aBTOMATHU3allisi IPOLECiB KepyBaHHs PEAaKTOPHUMHU YCTAHOBKaMU Ha OCHOBI Mogiesiel mepex IleTpi, o 3abesnedye
HeOoOXiJIHy MBUIKOLiIO ITpy JIOKai3aljii i 3arnobiranHi aBapiiHUX CATyauii AJ1sl MigBUIIEHHs 6e3MeKU eKCITyaTari
AEC. MeTonu IOCiIKEHHS - Teopisd aBTOMATUYHOTO Ta aAlITUBHOTO KEPYBAHHS; TEOPisl KEPYBaHHS SIIEPHUM
PeaKkTopoM; iMiTalliliHe MOZEI0OBaHHS; Teopis MepeX [1eTpi; Teopis IWTY4HOro iHTEJEKTY; Ter1odi3rkKa Ta
TEIUIOTIPABIIiKa; IPUKJIAAHA TEPMOIMHAMIKA; ITPUKJIAIHA CTATUCTUKA. T€OPETUYHO y3arajJbHEHO i OTPUMAHO HOBE
BUpIIIE€HHS Ba)KJIMBOI HAYKOBO-TIPUKJIAIHOI TPO6IeMH aBTOMAaTH3allii KepyBaHHS peaKTOpHUMU ycTaHoBKamu (PY)
3a paxyHOK CTBOPEHHSI MoJieJiell 00'eKTiB i NPUCTPOIB KepyBaHHS 3i 3MiHHOIO BUIIaIKOBOIO CTPYKTYPOIO HAa MHOKUHI
CTOXaCTUYHUX €JIEMEHTIB, JIs IKMX Habip CTPYKTYP € 3a37ajeriib HEBU3HAUYEHNUM, Ta PO3POOKU Ha iX OCHOBI
METO/IiB IOOYZOBU aBTOMAaTH30BAHMX CUCTEM KEPYBaHHS, SIKi XapaKTepU3YIOThCSl BUCOKOIO IIBUAKO/I€I0 B

aBapiHUX cUTyalisx. Briepiue 3anpornoHoBaHi: Mogesii 06'eKTa i IPUCTPOIo KepyBaHHs PY, onucaHi siK iMOBipHiCHI



3'€lHaHHA CTOXaCTUYHMX CUCTEM Ha OCHOBI pO3lIMpeHHs Mepex [1eTpi, 0 nae MOKJIUBICTb 3HU3UTU PO3MIPHICTD
MogeJIi polecy Ta MiABULIMTH Ha MOPSANOK LWBUAKOMI0 KepyBaHHS IIPOLiecaMi TeIJI00OMIHY B aKTUBHIN 30Hi
PEaKTOpa; KPUTEPiNl KEPOBAHOCTI CUCTEM, 1[0 ONMCAHI MaTEMAaTUYHUM anapatom Mepex [leTpi, o gae MOXXIUBICTh
3HU3UTU PO3MIPHICTb 3aBJJaHHS [IEPEBiPKM KEPOBAHOCTI 06'€KTa Ta NiIBULIUTY MWIBUAKOIII0 BUSHAUYEHHS IEPEXOAY
SIEPHOTO PeaKTopa 10 HEKEPOBAaHOI'O CTaHY; MOJIeJIb HEMPOHHOTO MOYJISI BMIHHOTO 00CATY, SIKUM OIIMCYEThCS
anapatom mepex [leTpi K HaANPOBIAHYK 3i 3MiIHHMM YaCOM aKTUBi3allii, [0 Ja€ MOXKJIMBICTb CTBOPEHHS HOBOI
eJIeMeHTHOi 6a3u 11 arnapaTHOi peasisallii HePOHHUX MEPeX i MigBUIIEeHHSI MOEeI0I040i 3TaTHOCTI TPOTPaMHO
peai3oBaHUX HEVPOHHUX MEPEX; MiIXil 4O iIHTEeJEKTyaJlbHOIO KepyBaHHA PY 3 BUKOpUCTAaHHAM MOZYJILHOI
HEMPOHHOI MepeXi, B IKill BpaXxOBaHO iMOBIpHUH 3B'S1I30K HEUPOHHUX MOZYJIIB, IO A€ MOSKJIUBICTb MiIBUIIATU
MIBUAKOZIIO NIPOLIECY YXBaJICHHS PilI€HHS B aBapilHUX CUTYyalisax A PY; MaTeMaT4Ha MOZEJb IIPOLECy
3anaploBaHHA KaHaJly aKTUBHOI 30HM PEAKTOPA, IO LO3BOJISE IJIs1 TEXHOJIOTTYHOIO KaHaly IPOTHO3yBaT OCHOBHI
napameTpu NpoLecy TEII000MiHy Ta BU3HAYATH IapaMeTpy KPU3U TEMJI00O0MiHy [0 0YaTKy MOBEPXHEBOTO
KUIIHHS, 110 Ja€ MOXKJIMBICTb OLEP>KaHHS JOJATKOBOTO Yacy AJ1sl IPUMHATTS pimeHHs onepatopoM AEC y Bunaaky
aBapiiiHOI cuTyalii abo 14 clpallbOBYBaHHS IPUCTPOIB CUCTEMU 3aXUCTY Y BUNAJKy [T03aITaTHOI CUTYaLi.
YInockoHaseHi: MaTeMaTUYHUI anapat Mepex [leTpi msxom po3pooKu pO3MNUPEHHS, KU 03BOJISIE BUKOHYBAaTH
IepeBipKy Ha MakCUMyM iMOBIpHOCTI Ilepeiadyi MapKepa Ha OCHOBI 00'€IHaHHS CTOXACTUYHUX i QYHKIIIOHATIbHUX
mepex [1eTpi, 0 103B0oJIsIE POOUTH BUGIp Hailbinbll iIMOBIPHOI CTPYKTYPH Ha piBHI MaTEMaTUYHOTO arapary; MeTO
ineHTHpiKaLil BHyTPIlIHbO-pEaKTOPHUX AaHOMAJIiN 33 MOKA3HMKAMU ONTMYHUX JATYUKIB, PO3TAIIOBAHUX I10
IIEPUMMETPY KaMepH 3MilllaHHS, 110 iTepaTUBHO BU3HAYa€ MAaKCUMYMU [TIPOCTOPOBOrO PO3IO/iNy 06'eMHOr0O
[IaPOBMICTY, 1110 1a€ MOXKJIMBICTb 3HUBUTU 00CST 06p0o6st0BaHoi iHdopMallii it MiABUIIATY BUIKOLII0 CUCTEM
niarHocTukU. OniepsKaau NOJAJbIINKA PO3BUTOK TEOPETUKO-IMOBIPHICHI METOAY ONITUMAJIBHUX CTAaTUCTUYHUX
pimeHs 115 3a1a4 MogeoBanHs, Ginbrpauii, inenrudikauii 1 onTumisauii CTpyKTypu Ta,/abo napameTpiB Ha
OCHOBI Mogenelt Mmepex IleTpi, mo Jae MOXKIMBICTb MiJBULIUTY MIBUAKOLIIO IIPYU PO3B'SI3aHHI IMX 3aBJlaHb y NIPOLEC]
KkepyBaHHs PV. [IpakTuyHi pe3ysibTaTi AOCIiI)KEeHb - pOo3pO0JIeHi B AucepTaliiiHiil po6oTi criocobu onucy 06'ekta
yIpaBJiiHHS, criocobu ineHTr@ikaii 06'ekra, Mo6yL0BM CUCTEM iHTEJIEKTYaJIbHOTO YIIPABJIiHHS, CUCTEMA TPEHIHTY
JIIOAVHU-OIEepaTopa JO3BOJISIIOTh B Pi3HMX acleKTax MifBULyBaTU 6e3MeKy ynpasiiHHs PY. Pesynbratu
JUCEPTALiMHOrO TOCIiIKEHHS 3HANIIIN TPaKTUYHE 3aCTOCYBaHHS Ha 3anopispkiil Ta [liBmenHoykpaincekiil AEC
Ykpainu, nocnigHunpkoMy peakropi IP-100 ta B HaB4asbHOMY Ipoleci B CeBaCTONONbCbKOMY HalliOHAJIbHOMY
YHiBEpCUTETI A1epHOI eHeprii Ta NPOMMUCIIOBOCTI. HayKoBi Ta IpakTU4Hi pe3yIbTaTy AUCepTaLlii MOXKYThb

BUKOPHMCTOBYBATHUCS IPU CTBOPEHHI CUCTEM [1iarHOCTUKM i KepyBaHHs PY AEC i pisHMMU BuaMy TPaHCIIOPTHUX PY.

2. Subject of research is control process of nuclear power installations. A research purpose is control process
automation of nuclear power installations based on Petri nets' models which provide a necessary speed at
emergency situations' localization and prevention to increase APP exploitation safety. Research methods are
automatic and adaptive control; control of a nuclear reactor; simulation; Petri nets' theory; artificial intelligence;
thermal physics and thermal hydraulics; applied thermodynamics; applied statistics. A new decision of an
important scientifically-applied problem of nuclear power installations (NPI) control process automation by
creating objects' models and control devices with a variable random structure on a set of stochastic elements
when a structure set hasn't been specified yet, and by developing based on these automated control systems'
methods which are characterized by high speed in emergency situations, have been got. Object models and NPI
control devices described as probabilistic connections of stochastic systems based on Petri nets' expansion which
makes it possible to reduce a process model size and to increase significantly process control speed of heat
exchange in an active reactor zone; system controllability criterion described by Petri nets' models that reduces a
dimension of an object controllability verification problem and increases speed of a nuclear reactor transition
determination to an uncontrolled state; a neuron module model of variable quantity described by Petri nets as a
superconductor with variable time activation which makes it possible to create a new element base for neural
networks' hardware implementation and to increase modeling capability of software implemented neural
networks; an approach to intellectual control of a reactor using a modular neural network where a possible
modules' connection is taken into account that increases speed of making decisions at NPI emergency situations; a



mathematical model of a vaporization process in a channel of a reactor active zone, which forecasts basic
parameters of a heat exchange process and determines parameters of heat exchange crisis before the beginning of
surface boiling in a technological channel which makes getting some additional time possible for making decisions
by an APP operator in a case of an emergency situation or for operating of protection devices at an extraordinary
situation have been offered for the first time. Petri nets' mathematical theory which executes maximum probability
verification of marker transmission based on stochastic and functional Petri nets conjunction that allows to make a
choice of the most probable structure based on a mathematical model; an identification method of reactor
anomalies based on optical sensors' measuring which are located on a mixing chamber perimeter to determine
iteratively spatial distributing maximums of steam quality that reduces processed information quantity and
increases speed of diagnostics systems have been improved. The probability-theoretic methods of optimum
statistical decisions for computer simulation tasks like filtering, identification and structure and parameter
optimization based on Petri nets have been developed which increases solution speed of these tasks during NPI
control process. Practical results of the research are description methods of a control object which were
developed in the dissertation, object identification methods, intellectual control systems' creation, and an
operator-oriented training system which increases NPI control safety. Results of the dissertation research have
been applied at Zaporizhya APP and Yuzhnoukraynsk APP, at the research reactor IR-100 and they have been used
in an educational process in Sevastopol national university of nuclear energy and industry. Scientific and practical
results of the dissertation can be used for diagnostics and control systems of NPI APP creation and for different
types of transport NPL
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