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1. MeTonu i 3acobu 3abe3nedeHHs PyHKLINAHOI 6e3nedHocTi iHpopmaliiiHo-kepyounx cuctem AEC Ha

IIPOrpaMoBHUX I7IaTGOPMax 3 BUKOPUCTAHHSIM KOMOIHOBaHOI JUBEPCHOCTI

2. Methods and means for ensuring functional safety of NPP information and control systems on programmable
platforms using combined diversity

Pedepar/anoTamis:

1. Inceprauiiiny po60Ty IIPUCBSIYEHO MiABUILIEHHIO (PYHKLINHOI 6e311e4YHOCTi 6araToBepciiHuxX iHpopmaliiiHo-
KEPYIOUMX CUCTEM aTOMHMX €JIEKTPOCTAHIIil, peasli3oBaHUX Ha TporpaMoBHuUX niatdopmax tuny FPGA ta SoC, 3a
PaxyHOK 3aCTOCYBaHHS KOMOIHOBAaHOI AUBEPCHOCTI Ta MOZAEIbHO-0a30BaHOi Bepudikauii. Po3pobseHo rpagdosy Ta
MaTpUYHY MOJeJi AuBepCcHOCTI. Po3pobiieHo MeTon B6opy BUIiB IUBEPCHOCTI HA OCHOBI €KCIIEPTHOTO
OIIiHIOBaHHSI METPUK e(dEeKTUBHOCTI Ta BApTOCTi. YIOCKOHAJIEHO METO/IM peastizallii mporpamHo-anapaTHoi
IVBEPCHOCTI: IMBEPCHA CUHXPOHi3allisl, CTPYKTyPHO-IIPOCTOPOBA AUBEPCHICTD, MBepCcU(iKallisi KOHTPOJIBHUX CYM
Ta repejadi JaHux. Briepiue 3arponoHOBaHO METO[ MOJI€/IbHO-0a30BaHOI Bepuikallii cuCTeM POrpaMOBHO]

JIoriku 3 BUKOpUCTaHHAM ForSyDe Ta nopiBHAHHAM Bepciil. [IpakTuiyHe 3Ha4€HHS pe3yJbTaTiB [OJIArae B iX



3aCTOCYBaHHI IpY NIPOeKTyBaHHi cuctem 6esnexku AEC Ha mnardgopmax Radiy, RadICS.

2. The dissertation is devoted to improving the functional safety of multi-version NPP information and control
systems implemented on FPGA /SoC platforms using combined diversity and model-based verification. A refined
four-level classification of diversity types for programmable platforms is proposed; graph and matrix models of
diversity are developed. A method for selecting diversity types based on expert evaluation of effectiveness and cost
metrics is developed. Methods for implementing software-hardware diversity (diverse synchronization, structural-
spatial diversity, diversification of checksums and data transmission) are improved. A method of model-based
verification for programmable logic systems using ForSyDe and version comparison is proposed for the first time.
The practical significance lies in the application for designing NPP safety systems on Radiy and RadICS platforms.
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