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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 50.47

Tema gucepranii:
1. MeTOﬂI/I ClJYHKILiOHaJII)HOI‘O TECTYyBaHHA KPDUTUYHUX CUCTEM KEPYBAHHAI

2. Methods for functional testing critical control systems

Pedepar:

1. MeTta nucepTaniiHOro HOCIIKEHHS - MiIBUILIEHHS SIKOCTi Ta HaliHOCTI KpUTUYHUX CUCTeM KepyBaHHS AEC 3a
PaxyHOK pO3p00OKU MeTOiB QYHKIIIOHATILHOTO TECTYBAaHHS 151 [IEPEBIpPKU i fiarHOCTyBaHHS eeKTiB TUITY
"HeCIpalbOBYBaHHS" B MOMEHT iX BUHMKHEHHS, 1110 3a6€311€4yI0Th BiTHOBJIEHHSI IIPale31aTHOCTI HECIIPABHUX
KOMIIOHEHTIB B peajibHOMYy 4aci. O6'eKT JOCiIpKeHHs - pouecy QyHKLiIOHYBaHHS, TECTYBaHHSI i IiarHOCTYBaHHS
uudpoBoro ob61afHaHHS KPUTHYHUX CUCTEM KepyBaHHs eHepro6j0KaMu aTOMHUX CTaHLil. [IpegMeT nocimkeHHs
- MogeJii Ta MeToAu QYHKIIOHAJIBHOTO TECTYBaHHS LUPPOBOro 06s1aHaHHS KPUTUYHUX CUCTEM KEPYBaHHS
€Hepro6j0KkaMy aTOMHUX CTaHIIil, CTaHAAPTU 3abe3NeYeHHs TeCTOIIPUAATHOCTI, TePEBIPKU Ta AiaTHOCTYBAaHHS
HECIIPaBHOCTEN TUIly "HecIlpalboByBaHHS" 1Tpu cTBOpeHHi o6sanHaHHsI KCB 3 BUKOPUCTaHHSM (QYHKLIOHAJIbHUX
JIOTiYHMX €JIEMEHTIB Ha OCHOBI apu(dMeTHYHUX ollepaliil. OCHOBHI pe3y/bTaTh: HOBUI METO]], 3a0e311eUeHHs
TECTOINPUIATHOCTI 6JIOKY 3aXMCTY 3 BUKOPUCTAHHIM (YHKIIIOHAJIIBHUX €JIEMEHTIB Ha 06a3i apupMeTUYHUX Onepalii,
110 3a6e3nevye 6e3nepepBHUI MOHITOPUHT i iiarHOCTyBaHHS 0671aaHaHHg KCB 3a paxyHOK IIPOXO/KEHHS Oyib-

SIKOi 3MiHU BXiTHOTO 6€3I1epepBHOr0 CUTHaJy B MeXXax po3ainbHoi 3natHocTi ALl yepes BCIo cXxeMy aJIrOPUTMY: Bif



AIIT i pamni yepe3 PyHKLiOHAJIBbHI €JIEMEHTHU [0 €JIEMEHTA KePYBAHHS KOHKPETHUM BUKOHABUMM MEXaHi3MOM;
HOBUU METOJ, CUHTE3y TUIIOBUX (PYHKLIOHAJIbHUX €JIEMEHTIB 06JIOKY 3aXMCTY Ha 6a3i apudpMeTUIHUX orepalliit
(momaBaHHS, BifHIMaHHS, AiJIEHHS, MHOXXEHHS) 17151 6a30BUX (PYHKLIOHAJIbHUX €JIeMEHTIB 00s1agHaHHS 3axucTty ('1",
"ABO", "2 3 3-x", "2 3 4-x", "RS Tpurep"); HOBUI1 METOJ, MOHITOPHUHIY i 1iarHOCTYBaHHs 00J1alHAHHSI 3aXUCTY,
N06YIOBAHOTO 3 BUKOPUCTAHHSIM (PYHKLIOHAZIbHUX €JIEMEHTIB Ha 6a3i apupMeTUYHNX onepaliil; MeToguKa
peasizalii npolenyp MOHITOPUHTY i AiarHOCTYBaHHS 00JIaJJHAHHS 3aXUCTY, [100y10BAaHOTO 3 BUKOPUCTAHHSIM
(YHKLiOHAJIBHUX €JIEMEHTIB Ha 6a3i apuPMeTUIHUX Ollepalliil.

2. The aim of the research is improving the quality and reliability of critical control systems for nuclear power
plants through the development of methods for functional testing to diagnose faults, such as "nonoperation" at the
time of their occurrence, providing repair of faulty components in real-time. Main results: 1) a new method for
providing testability of the protection unit, built by using functional elements based on arithmetic operations, and
providing continuous monitoring and diagnosis of the control protection system equipment by passing any change
of the input continuous signal is within the resolution of the ADC through the entire circuit: from ADC through the
functional elements up to the specific control actuator; 2) a new method for synthesizing typical functional
elements of the protection block based on arithmetic operations (addition, subtraction, multiplication, division) for
standard functional elements of protection equipment (“and", "or", "2 of 3", "2 of 4", "RS flip-flop"); 3) a new method
for monitoring and diagnosing the protection equipment, built by using functional elements based on arithmetic
operations, which provides detection of faults "nonoperation” in the functional elements of the protection
equipment on the basis of mismatch of output values of functional identical elements of the protection equipment
and other diagnostic tools;4) methodology for monitoring and diagnosing the protection equipment, built on the
use of functional elements based on arithmetic operations.
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