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2. Models and a method of reliability assurance of Nuclear Power Plants Instrumentation and Control System
under multiversion technologies using

Pedepar:

1. Inceprariiio nprucBsi9eHo po3poodLii Mozesel OLiHKY, METO/IiB 3a6e3eYeHHs HaJiitHOCTi Ta BU6Opy
BiZIMOBOCTIMKUX CTPYKTYp iHpopmaliiiHo-ynpasisiouux cucteM (IVC), Baxxnusux ais 6esnexku AEC, 3
BHMKOPHCTaHHSIM 6araToBepcCiiHUX TexHoJIorii. HaykoBumu pesysbTaTaMu €: 1) Briepline 3aliporIOHOBaHO MOZEI
HaZitHOCTIi 6araToBepciiiHux cTpyKTyp IYC, mo Ha BigMiHy Bil BilOMUX BpaxOBYIOTb 3001 i BiTMOBM BepCil, sIKi
00yMOBJIEHI BiITHOCHUMHU, IPYIIOBUMU 1 a6COMIOTHUMHU JledeKTaMH, i 103BOJISIIOTh O0UNCIUTH IMOBIPHOCTI CTaHIB 3
pi3HUMU piBHSIMU 6€31eKY; 2) yA0CKOHaJIeHO MoJesli HalliMHOCTI ofHOBepCiHUX cTpyKTyp IYC, sKi onucyoTsb
MOJKJIMBI CTaHV CUCTEMH, 1[0 YPAXOBYIOTh Pi3HY KiJIbKiCTh Ta BUIM BiZJMOB i 300iB TEXHIYHMX 3aCO0iB i TPOrpaMHOro
3a6e3e4yeHHs], Ta JO3BOJISIIOTh OJI€P>KATH aHaIiTUYHI 3aJIE5KHOCTI /1711 PO3PAXyHKY [10Ka3HUKIB 06€3BiIMOBHOCTI

HEBiJJHOBJIIOBAHUX i TOTOBHOCTI BiJHOBJIIOBAaHUX CHCTEM; 3) YIOCKOHAJIEHO METO/, OL[iHKY i BUGOpY BapiaHTIB



cTpykTyp IVC, 1m0 6a3yeTbcst Ha KOMIJIEKCHOMY IZIXOZi 10 pillleHHs 3314 aHaJli3y, CUHTe3y i Bepudikallii CTpyKTyp
i 103BOJIsSIE OOI'PYHTOBYBATH 6araToBepCiliHy TEXHOJIOTII0 po3pobku cucteM. OTpuUMaHi pe3ysbTaTy 3aCTOCOBaHO
1711 IPOrPAMHO-TEXHIYHOIO KOMILJIEKCY aBapiHOrO Ta MOINEPEIKyBaJIbHOTIO 3aXUCTY SIEePHUX peakTopis BBEP-
1000, sxi BuKOpucToBYyI0ThCS Ha AEC YKpainu. lle 703B010 06IpYHTYBaTU CUCTEMOTEXHIYHI PillleHHS Ta

320€31eYnTH BUKOHAHHS BUMOT 100 IIPUHLMITY TUBEPCHOCTI.

2. The dissertation is devoted to development of the reliability models, methods of reliability ensuring and fault
tolerant structures choice of Nuclear Power Plants (NPP) Instrumentation and Control Systems (I&C) important for
safety. Scientific results are: 1) a new reliability models of the multiversion I&C structures which take into account
failures and faults of different versions caused by relative, group and absolute defects and permit to obtain
probabilities of different safety states; 2) an improved reliability models of the one-version I&C structures that
describe possible system states with regard to different quantity and types of hardware and software failures and
faults and permit to receive analytical equations for calculation of the reliability and availability measures of
unrecovered and recovered systems; 3) an improved method of assessment and choice the variants of I&C
structures which bases on complex approach to tasks of analysis, synthesis and verification of structures and
permitsto ground of multivesion technology of a system development. The obtained results have applied for
software-hardware complex of emergency and preventive protection of nuclear reactors VVER-1000 which are
used on Ukrainian NPPs. It permits to ground system-technical decisions and ensure requirements fulfilment for
diversity principle.
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