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10. Auarnocruxka cocrosHusa kabene# Ha poccuiicknx ASC
¥ ynpasneHue ux crapeHuem

AU Konorenxo, AT, Likarmn,
DenepantHoe rocylapCTBEHHOE YHUTAPHOE npeanpustme «HayuHo-uccnenosaTensckmin uHCTUTyT npubopos,
r Netkapuro, Mockosckoit 06n

PaapaboTtana v BHEAPSETCs METOAONOIUS YNPABNEHUs CTapeHUem Kabenel HO POCCHMCKMX OTOMHBIX CTAHLMAX,
KMOUEBHIM INEMEHTOM KOTOPOM SBNRIOTCA METOLL HEPA3PYLUAIOWEN AMATHOCTHKM COCTORHMS KOHTPOMBHLIX M CHMAOBLIX
kabeneit. MeTogonorka NpeanoNaraeT NOCNELOBATERLHOE PELUSHUEe CNEAYIOWMX 3aAQY" uaeHTMduKaums kabenei Ha
3Heprobnoke; NPOBEPKAa COOTBETCTBUR BHIMOMHASMBX MMM BYHKLMI N0 NPOEKTY; onpeaenexve ofvema xabened, BaxHbIX
ana 6e30NacHOCTH; ONPEeaeneHue YOIOBUIA X SKCIUTYQTOUMM, BKNIOYOA BOSMOXHOE BO3AGMCTBME NPOEKTHLIX aBAPWH,
KOHCEPBATUBHAA OUEHKA COCTOsHUs Kabenel; subop NPeACTasUTENbHBIX KaBenen ana AMArHOCTUKM, NPOBEASHHE AUAT-
HOCTHYeCKkMX PaboT; onpenenenre GakTUNECKOrO COCTORHMS; NPOTHOSMPOBAHME OCTATOYHOTO CPOKA ClyXbbi, BLIAAYG
3AKMIOUEHKS W PEKOMEHAAUMI NO gansHemwed skcryataumu. PaspaboTaHs Hepaspyluaiowme MeTons AYQrHOCTHKM,
KOTOPHIE NO3BONSIOT ONPORENUTL TEXHUYBCKOE COCTORHME BCeX nphmeHaembix Ha ADC TMNOs KOHTPOABHLIX M CHUAOBLIX
xabeneit 6e3 paspyitenus kabensHbix TPAcC. JMarHOCTUKG COCTORHUR KOHTPONBHLIX KaBenel OCHOBAHA HA aHanMse
MIMEHEHMA CTPYKTYPH M COCTABA MMKPOOBPASLOB H30MALMM BECOM HECKONLKO MUANTMIPOMMOB, NOKQNEHOM MEXORUHECKOM
MHAEHTUPOBAHMM OBONOYKM 1 uzonAuMK kabena. Qs cunosuix kKabenei 3ddekTHBHEM METONOM HepaspPyLaIoLeH
AUArHOCTHKY NOKG30A Ce6s METOR BO3BPATHORO HANPSXEHUS, OCHOBOHHLIA HQ PEIUCTPAUMM TOKA, BOIHUKAIOLWErO M3-3Q
[eNONSPU30UMM 3APRA0BLIX COCTORHWA Ha gedekTax B obveme naonsumm kabena. MNonyuenHsle AQHHBE O MEXGHUZMAX
TEPMOPARUAUUOHHOTO CTAPEHMS U3QNALMOHHLIX MATEPUANOE NO3BONUIK OCYLLIECTBUTL ACTITOBPEMEHHOE NPOrHO3MPOBa-
HWE COCTOSHMA KOHTPONHLIX KaBenein PesynsTam AMarHOCTMKKM COCTORHUA KaDenei NOKA3anM, YTO 3HAYUTENLHOE CTape-
Hue kabeneit BO3MOXHO TOMLKO B NOKANbHLIX MECTAX KQBENbHLIX MHUIA, FAE PECNNIYIOTCA TAXESNIE YCNOBUS 3KCINYATALMM
{noBLILIEHHAA TEMNEPATYPA, PORMAUNR, BNOXHOCTL, MEXQHHYECKHME HarPy3k1 1t T4 ). [na nopnepxanus cocrosHms kabene
8 NPUEMIEMBIX POHULIAX B 3TUX MECTAX OPFOHU3YETCR MOHUTOPHMHI COCTORHMS KQBenein u ycrnosui ux 3KCNyQTaumm
Menbitanua kobened ¢ yensio OnpensneHms nx cpoka cyxBbl C yIeTOM BOZMOXHOIO BO3AEHCTBMS HO HMX AErPARAUMOH-
Hblx HOKTOPOB MPOEKTHOM OBAPHM C YTEUKON TENAOHOCKHTENS NOKQ3ANM OTHOCUTENLHO HH3KYIO YCTOHUMBOCTL kabenes ¢
M30NAUMEN U3 NNACTUGHLUUPOBARHOIO NOAMBUHUNXIOPHEC K BO3GEMCTBMIO NOPOBO3AYLLHON CPefbl

10. Condition monitoring of cables in Russian NPPs
and management of their ageing

Al Kononenko, A.G. Tsikanmn,
Federal State Unitary Enterprise «Research Institute of Scientific Instruments» {(FSUERISI),
Lytkarino, Moscow region

The methodology of management of ageing of cables on the Russian nuclear power plants i1s designed and
implonted, o key member of which are the methods of non-destructive diagnostics of a of control and power cables’
condition. The methodology presumes the sequential solution of the following probiems: identification of cables on a
generating set; check of their conformity to project functions; scoping of cables, relevant for safety, ossessment of their
operating conditions, including possible effect of design emergencies; a conservative estimation of cables’ condition,
selection of representative cables for diagnostics, their diagnostics, defining an actual condition, prediction of residual
service life, presenting conclusions and guidelines on further operation The non-destructive methods of diognostics are
designed, allowing to determine the condition of control and power cables used on the NPP without disruption of cable
iines The monitoring of cables’ condition is based on the analysis of modified structure and composttion of microsamples
pieces of insulation weighing several milligrams, ana a local mechanical indentation of a jacket and insulation of a
cable An effective method of non-destructive diagnostics for power cables, as shown in the research is that of the return
voltage, itis founded on registering @ current arising because of depolar ization of charge condttions on defects in bulk
of insulation of a cable Thus obtained data about mechanisms of the thermoradiation ageing of insulotion mater ials
provided for a long-time prediction of the control cables’ condition The results of cables” condition diognestics have
shown, that a considerable ageing of cables s possible only in local places of cable lines, where the hard operating
condihons (heightened temperature, radiation, hum ary, mechanicol loads eic) are taking ploce For maintaining the
cables’” condition in allowed limits, the monitoring of a condition of cables and conditions of their operation s
organized in these places. The cables’ tests with the purpose of defining their service life, taking into account a possible
effect of degradation factors of design emergency with leakage of heat carrier have shown relatively fow stability of
cables with from polyvinylchloride insulation to effec of steam-air medium

21



