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1. TligBuieHHs 6€3NeKU IIepPHUX €HEPreTUYHUX YCTAaHOBOK IIJISIXOM KBaslipikalii Ta MoziepHi3alii cuctem

yIIPaBJliHHS aBapisiMu

2. Improving the safety of nuclear power plants through qualification and modernization of accident management
systems

Pedepar:

1. Ypoku Hanb6inbmux aBapii BU3HAYAIOTh aKTYaJIbHICTb NOJAJIBIIOTO BIOCKOHAJIEHHS Ta MOJEPHi3allii cucTeM
VIPaBJIiHHS aBapiIMU SIEPHUX €HeproyCTaHOBOK JI7Isl BCi€l CBITOBOI s1epHOi eHepreTuKy. Y poboTi IIpOBeLEeHO
aHaJli3 CyyacHUX HalpsMmiB 3a0e3MeyeHHs Ta MiBUILIEHHS 0e3N1eKH sIIePHUX €HEProyCTaHOBOK, a TAKOX BilOMHUX
METO/IiB Ta CIIOCO6iB KBasi(ikallii MOJepHi3allili cUCTeM YIIpaBJliHHS aBapisiMu. Ha OCHOBI MPOBELEHOr0 aHali3y
BU3HAY€HO OCHOBHY METY Ta 3aBJaHHs Aucepralii. OCHOBHa MeTa POOOTH — pO3p06Ka KOMILJIEKCY OPUTiHAJIbHUX Ta
yIOCKOHaJIEHUX MeTO/iB KBaslidikalii i 3acobiB MoziepHi3aliili cucTeM yIIpaBiliHHS aBapisiMU sSiIepHUAX
€HEepProyCTaHOBOK [1JIs1 3a6€3M1€4eHHs Ta MiJBUIIEHHS 0€3[€KU I1€PHOi €HePreTUKU. Y pe3ysbTaTi po3po0sIeHo
opuriHajbHi Ta BJOCKOHAJIEHi MeToau KBastigikalii i 3aco6u MoepHi3aliil CUCTEM YIIPaBJIiHHS aBapisIMU SIIEPHUX
€HeproyCTaHOBOK: J1JIs1 3aI100iraHHs TEIJIOTiIPOIMHAMIYHIN Ta TEPMOAKyCTUYHIN HECTIMKOCTI TEIJIOHOCIS B
aKTUBHI! 30Hi, TEpPMiYHUX Ta riIpOAUHAMIYHUX y1apiB y peakTopi Ta CUCTEMAX, BAKJIMBUX [7151 6€3IEKU S1ePHUX
€HEProyCTaHOBOK; /1J151 3a6e3MeYeHHs TigpoAMHaMiuHOI CTIIKOCTi CUCTeM O€3MeKU 3 HacOCaMu i apMaTypolo; JIst
3a6e31e4yeHHs TiIpOAMHAMIYHOI CTIIKOCTI KOHTYPiB IPUPOAHOI LUPKYJIALii I€PCIEKTUBHUX TACUBHUX CUCTEM
0e3IeKu sepPHUX eHeproyCcTaHOBOK. Ha 0CHOBI po3po6ieHUX MEeTO1iB BUBHAUEHO: KpUTEPii Ta yMOBU
TEIUIOTiAPOAMHAMIYHOI Ta TEPMOAKyCTUYHOI CTIMKOCTI TEIJIOHOCIS B aKTUBHIN 30HI peakTopa B IIePEXifHUX Ta
aBapiiHUX peXXUMax; YMOBH i CIoco6u 3an06iraHHs TEPMIYHUX i rigpogHaMiYHUX yapiB B akTUBHUX i TIACUBHUX
cucreMax 6e3reKy; YMOBU BUHUKHEHHS SIIEPHUX aBapiil 3 Te4aMy B KOHTYPax LUMPKYJIALil IaCMBHUX CUCTEM
6e31eKy NepCHeKTUBHUX 17151 YKpaiHu S/1epHUX eHeproycraHoBoK Westinghouse masioi Ta BeMKoi MOTy>KHOCTI.
PesysnbTraTtu guceprauii CIpsIMOBaHi Ha BUPIIIEHHS BaXKJIMBOI IPOOJIEMU 3a0€3I1€UEHHS Ta MiABUILICHHS 6€3I1€KU
S1lepHOi eHepreTUky YKpaiHu Ta MOXKYTb 6YTY BUKOPUCTaHi €KCIITyaTyI0u00 OpraHisalielo Ta IHcnekuieo
SIepHOTO PeryJloBaHHs 6e3eKy Py o6 PYHTYBaHHI Ta eKCIIepTU3i TeXHIYHYX pillleHb 3 MofiepHi3allii cucteM
VIPaBJIiHHS aBapiIMHU SI€PHUX €HEProyCTaHOBOK, Y rajly3eBUX Iporpamax KBamigikallii cucTeM, BasKJIMBUX JJIs1

6e3neKu SIepHUX €eHEepProyCTaHOBOK.

2. The lessons of the largest accident determine the relevance of further improvement and modernization of
accident management systems at nuclear power plants for the entire global nuclear power industry. The
dissertation work analyses the current directions for supporting and improving the safety of nuclear power plants,
as well as well-known methods and means for modernization and qualification of accident management systems.
Based on this analysis, the primary objective and tasks of the dissertation work are highlighted. The primary
objective is to develop a complex of original and advanced qualification methods and means of modernization of
accident management systems at nuclear power plants to support and improve the nuclear power safety. As a
result, original and advanced qualification methods and means of modernization of accident management systems
at nuclear power plants were developed: To prevent the thermohydrodynamic and thermoacoustic instability of
the coolant in the core, heat shocks and water hammers in reactors and the safety related systems of nuclear
power plants, To support hydrodynamic stability of the safety systems with pumps and armature, To support the
hydrodynamic stability of natural circulation loops of promising passive safety systems of nuclear power plants.
Based on the developed methods, the followings are specified: criteria and conditions for thermohydrodynamic
and thermoacoustic instability of the coolant in the reactor core in transient and emergency modes; conditions
and methods to prevent heat shocks and water hammers in active and passive safety systems; conditions for
nuclear loss accidents in the circulation loops of the passive safety systems at Westinghouse low- and high-power
nuclear power plants promising for Ukraine. The results of the dissertation work are intended for solving the
important problem of supporting and improving the safety of the nuclear power industry of Ukraine. The operating
organization and the Nuclear Safety Regulatory Inspectorate can use the results of this work to substantiate and
review technical decisions for the modernization of the accident management systems at nuclear power plants, in



the branch qualification programs of the safety related systems of nuclear power plants.
Jep>kaBHHH peecTpaniliHuil Homep JiP:
IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TeXHIKHU: EnepreTnka Ta eHEproeeKTUBHICTb

CrpareriyHuii NpiopUTETHUH HaNIPSIM iIHHOBAaLLiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIIA
TPaHCIIOPTYBaHHS €HEePTii, BIPOBAIKEHHS eHeproepeKTUBHUX, peCypco30epiralourx TeXHOJIOTil, OCBOEHHS

aJIbTEPHATUBHUX IPKEPEJl eHeprii
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