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2. Improvement of beyond-design emergencies control strategies for nuclear safety of NPPs

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYE€HO PO3KPUTTIO OCOOJINBOCTEN BIJIUBY NIPOLIECIB YTBOPEHHS BUOYXOHEOE3IIeUHNX
[IaPOBUX Ta Fa30BUX CEPELIOBUII Y 3aMKHEHUX TEXHOJIOTIYHUX 00'eMax SII€PHUX €HEPTeTUYHUX YCTAHOBOK TUILY
BBEP Ha e(eKTUBHICTb CUCTEM 3a6€3M1eUeHHS iX 6€3MEeKU SIK HAayKOBOTO MiJI'PYHTS YIOCKOHAJIEHHS CTpaTeTii
yIpaBJliHHS 3aIIPOEKTHUMU aBapisiMu [iJ1s1 3ab6e3redeHHs ekosoriyHoi 6esnexy AEC Ta HaBKoJIO HUX. Bniepiue, Ha
BiIMiHY BiJl BilOMYMX TPaIULIIHUX MigXO0LiB, 3ACTOCOBAHO y3arajlbHEHUN CUMIITOMHO-OPi€HTOBAHMI METO]]
(dopmastizauii e(peKTUBHUX CTPATEril yNPaBJliHHA 3alIPOEKTHUMH i BAXKKMMU aBapisIMU, CYTHICTb SIKOTO TOJISTa€e B
ypaxoBaHHi (paKTUIHOTrO CTaHy 3aXMCHUX O6ap'epiB i cuCcTeM €KOJIOTiYHOI 6e311eKU B IIPOLeCi pO3BUTKY €KOJIOTiIHO
Hebe3NevyHUX aBapifHUX NocigoBHocTell. O6IPYHTYBaHO TEPMOIMHAMIYHI KpUTEpiasibHi yMOBU BUHUKHEHHS
[IaPOBUX Ta ra30BUX BUOYXIB y 3aMKHEHUX TEXHOJIOTIYHUX 00'€Max sIIEPHUX €HEPTeTUYHUX YCTAHOBOK 3
peakropamu tuny BBEP 115 HecTalioHapHUX i HEPIBHOBAXKHYX MPOLIECIB PO3BUTKY aBapiMHUX MOCIIAOBHOCTEN [1JId

HeJloNyIleHHs a0 MiHiMi3alii BUOyXOBUX BUKUIIB €KOJIOTIYHO Hebe3[IeYHNX PalioaKTUBHUX PEYOBUH B



HaBKOJIMIIHE cepenoBulle HaBkoso AEC. YIOCKOHAJIEHO y3arajbHEHY CTPATEril0 YHUKHEHHS IAPOBUX Ta Fa30BUX
BUOYXIB i onTuMi3alii epeKTUBHOCTI yIIpaBJiHHS BXXKUMU aBapisiMy, 1[0 CTBOPIOE II€peNyMOBY MiABUILIEHHS
eeKTUBHOCTI 3a6e3I1e4eHHs €KOJIOTiYHOI 6e3MeKH sIepHUX €JIeKTPOCTaHIliil Ta HAaBKOJIO HUX 3 PEaKTOpaMUy TUITY
BBEP. Ha6yJ10 10JasbIIOro po3BUTKY 3aCTOCYBaHHSI CUMIITOMHO-OPi€HTOBAHOIO MiX0y A0 (POPMYyBaHHS
YAOCKOHAJIEHOI CTpaTeTii yIIpaBJliHHA BaXKKUMU aBapiIMu Ha S€PHUX EHEPreTUYHUX peakTopax Tumy BBEP s
yIOCKOHAJIEHHSI CTpaTerill yIpaB/iHHs 3allpOEKTHUMU aBapisiMu [1J1s 3abe3nedeHHs eKosloriyHoi 6e3nexku AEC.
KiouoBi ciioBa: ekosioriyHa 6esrnexa, AEC, CMMIITOMHO-0OPi€HTOBaHUI METO/, IapOBi Ta ra30BOIHEBI BUOYXH,

€KOJIOTiuHiI KatacTpodu, 3aIPOEKTHI BasKKi aBapii.

2. The thesis research is dedicated to explosion-dangerous steam and gas compound formation peculiarities in
closed technological environments and its impact on PWR reactors and their safety systems efficiency. This
provides a basis for beyond-design control strategies improvement for increasing NPP and environmental safety.
In contrast to known traditional approaches, generalized symptom-oriented method of effective beyond-design
and severe emergencies control strategies formalization was applied. It's main content consists in considering
actual state of safety barriers and environmental safety systems during environmentally hazardous sequence of
emergency events development. Theoretical basis for thermodynamics criterial conditions for steam and gas
explosions in PWR closed technological environments was given for non-stationary and non-equilibrium
emergency sequence development. This conditions are applied to prevent or to minimize the environmentally
hazardous radioactive substances emissions into the natural environment around the NPP. The generalized
strategy for avoiding of steam and gas explosions was improved to optimize the efficiency of severe emergencies
control. This is a prerequisite to provision of NPPs with PWR reactors environmental safety increase. The
symptom-oriented approach to severe and beyond-design emergencies control strategies improvement was
further developed to ensure NPPs environmental safety.
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