66

Hayunslii s;xypHain

Bectauk Kypranckoii 'CXA

YK 621.313.04

'N.A. CannuH, 2B.A. ByTopuH, 2U.B. Llapes, 2P.B. BaHuH, 2A.10. MNnewakoBa

BSANMOCBAS3b YINPEXOAKOLWENO OOIMYCKA COMPOTUBIIEHNA
N30nAunmn C rMNEPNOONYHOCTBIO EE AMATHOCTUPOBAHNA

000 «YENABUHCKNA KOMMPECCOPHbIN 3ABOA», YENABUHCK, POCCKA

2OEEPANIbHOE NOCYAAPCTBEHHOE BIOIXKETHOE OBPA30BATEJIbHOE YYPEXXOEHWE
BbICLUEIO OBEPA30BAHUS «FOXXHO-YPANIBCKN FOCYOAPCTBEHHbLIN ATPAPHbIN
YHUBEPCUTET», TPOULK, POCCUA

'L.A. Saplin, 2V.A. Butorin, ?I.B. Tsarev, ?R.V. Banin, 2A.Y. Pleshakova

CORRELATION OF PROACTIVE TOLERANCE OF INSULATION RESISTANCE WITH
FREQUENCY OF ITS DIAGNOSTICS
000 «CHELYABINSK COMPRESSOR PLANT» (LIMITED LIABILITY COMPANY), CHELYABINSK, RUSSIA

2EDUCATIONAL INSTITUTION OF HIGHER EDUCATION «SOUTH URAL STATE AGRARIAN UNIVERSITY»,
TROITSK, RUSSIA

NeoHup AnekceeBu4y CannuH
Leonod Alekseevich Saplin

[DOKTOp TEXHUYECKUX HayK, npodeccop
Isaplin4d9@mail.ru

Bnaaumup AupgpeeBuy ByTopuH
Vladimir Andreevich Butorin

[OKTOP TEXHUYECKUX Hayk, npodeccop
butorin_chgau@list.ru

Uropb Bopucosu4 Llapes

Igor Borisovich Tsarev

KaHOMAAT TEXHUYECKUNX HayK, JOLEHT
tsarev@citydom.ru

PomaH BanepbeBuy BaHuH

Roman Valerievich Banin

KaHOouaaT TEXHUYECKUX HayK, OOLUEHT
barom@mail.ru

AHHa lOpbeBHa lNnewakoBa
Anna Yuryevna Pleshakova
sharpilova.anna@mail.ru

AHHOoTaums. B cratbe paccmoTpeHa npobriema HaaeXHOCTU 3MeKTpo-
ABuratenen, Kotopasi 3aBUCUT OT cTpaTerm obcnyxvBaHus anekTpoobopyaosa-
Husi. MpamMoTHO nopo6paHHas cTpaTtervst o6CnyKMBaHNUS 3eKTPoobopyaoBaHUS
MO3BOMUT CBECTU IKCMyaTaLUMOHHble 3aTpaThl K MUHUMYMY, CMPOrHO3MpoBaTh
oTKasbl, TEM CaMblM MOBLICUB HaAEXHOCTb. lokasaHo, Kak C MOMOLLb0 MaTe-
MaTUYECKNX 3aBUCUMOCTEN MOXHO OTPasuTb B3aMMOCBS3b MeXAY TEXHUYECKUM
COCTOSiHMEM U3fenus n ero HapaboTkon. Hanbonee To4HON PyHKLMEN, onncbIBa-
IoLLert NpoLecc n3Hoca u3genus, ABnseTcs cteneHHas yHkums. Ha ee ocHosa-
HUK paspaboTaHa MaTemaTuyeckas Mofenb, ONVChiBaloLWas U3MEHEHNe CBONCTB
M30MALMM aneKTpoaBUraTerneii B npolecce akcnyatauuu. MNpuHaTo, Y4To conpo-
TUBIIEHNE U30NALMN SBIAETCA Cy4YalnHON BENIMYMHON, B KaXIbli MOMEHT Bpe-
MEHV MMeloLLell HopManbHoe pacnpefeneHe, mateMatnyeckoe oxuaaHue u
cpefHekBagpaTnyeckoe OTKIOHEHME KOTOPOro SIBMSAKTCA CTENEHHOW hyHKUMen
HapaboTkn anekTpoasuratens. HapaboTka onpeaensieTcst UCXOASA U3 3aAaHHOIO
YPOBHSsI BEPOSITHOCTU 6e30TkasHow paboThbl M30MsALMM.

OnpegeneHa 3aBUCKMOCTb YNpeXaatoLLero Aonycka ConpoTUBeHns N3ons-
Ly aneKkTpoaBuraTenst ot NepuoauYHOCTY AnarHocTMpoBaHwst. MNonyyeHHyto 3aBu-
CMMOCTb MOXHO WCMOMb30BaTh ANsi ONTUMMU3ALIMW PEXUMOB ANArHOCTUPOBAHUS U
NpVYMEHEHNst CTpaTerimn 06CnyxviBaHNs aNeKTPOOBOPYAOBAHMS MO COCTOSIHUIO.

KnioueBble cnoBa: HapaboTtka, HafeXHOCTb, OTKa3, ynpexaatoLmii ao-
nyckK, CONpoTMBIIEHNE U30NALMN.

Abstract. The problem of reliability of electric motors depended on the
maintenance strategy for electrical equipment is considered in the article. A
well-chosen strategy for servicing electrical equipment will reduce operating costs
to a minimum, predict failures, thereby increasing reliability. It is shown how one
can reflect the relationship between the technical condition of the product and its
operating time with the help of mathematical dependencies. The most accurate
function that describes the wear process of a product is a power function. On its
basis, a mathematical model has been developed that describes the change in
the properties of insulation of electric motors during operation. It is accepted that
the insulation resistance is a random variable, at each moment of time having a
normal distribution, the mathematical expectation and the standard deviation of
which are a power-law function of the operating time of the electric motor. The op-
erating time is determined on the basis of a given level of probability of failure-free
operation of the insulation.

The dependence of the proactive tolerance of the insulation resistance of
the motor on the frequency of diagnosis is determined. The resulting relationship
can be used to optimize the diagnostic modes and apply the maintenance strate-
gy for electrical equipment as it is.

Keywords: running hours, reliability, failure, proactive tolerance, insulation
resistance.

BeepeHue. [nsa npegynpexneHus w onpegeneHus
WCTOYHUKOB OTKa30B M HencnpaBHOCTEW HeobXoanmo 3HaTb
NMPUYUHBI 1 MEXaHU3Mbl UX BO3HWKHOBEHMWS, @ Takxe BIuUs-
HMe pasnun4YHbIX OTKA30B 3MeMEHTOB Ha paboTocnocobHOCTb
anektpoasuratens [1].

Mpoueccel B Npupoge n TeXHUKe MOryT ObiTb ABYX BU-
[OB: MpOLEeCChl, XxapakTepusyemble (PyHKLMOHANbHbIMU 3a-
BUCUMOCTSAMMU, U CriyvanHble (BEPOATHOCTHbIE, CTOXacTuye-
Ckue) npouecchl.

Ons dyHKUMOHAnNbHbIX NPOLLECCOB XapaKkTepHa >XecTKas
CBA3b Mexay yHKuMeln (3aBUCMMOM MEepeMEHHON Benuyu-

HOW) N apryMmeHToOM (He3aBMCMMOWN NEPEMEHHON BEMUYNHON),
Koraa onpeaerneHHOMY 3HayYeHWto aprymeHTta (aprymeHTOB)
COOTBETCTBYET ONnpefeneHHoe 3HaYeHne PyHKUNN.

Cny4alnHble npoLecchl NPOUCXOAAT NOA BUAHUEM MHO-
rMx NepemMeHHbIX PaKTOPOB, 3HAYEHNE KOTOPbIX YacTo Heus-
BEeCTHO. [MoaToMy pesynbraTbl BEPOATHOCTHOIO npoLecca Mo-
ryT NPUHMMaTb Pa3fNNYHble KONMUYECTBEHHbIE 3HaYeHus (T.e.
HabrogaeTca paccemBaHue, Unu Bapuauus) U HasblBalTCH
Cny4yanHbIMU BENUYMHAMM.

Cny4yanHble npouecchbl MOryT OblTb OMMCaHbl My4YKOM
KpuBbIX Y (), XapaKTepuaylolwmx W3MEeHeHUe TEeXHUYECKOro



