CepBuUC aneKkTpoaBUraTeneun.
MOHUTOPVHI U ANArHOCTUKa.

Baw akcnept
B SAEKTPOABUraTEASIX 1 NPUBOASX




PacnpepeneHune oTka3oB
Nno OCHOBHbIM Yy3J1aM ABUrartesiem

Baw akcnept C Pyca An POM

B INeKTPOABUIMaTensix N NpmBoAdx POCCUACKNIA SAEKTPOTEXHUHECKIIA KOHUEPH



C PYC3ANPOM PacnpeneneHue orka3os
No OCHOBHbIM Yy3J1aM ABuUrarteneu

PacnpeneneHne oTka3soB MO OCHOBHbIM y3/1aM ABUraresieu

MeHee 3,3 kB bonee 3,3 kB

E [1ogWUNMHUKN

A ®m PoTop

Cratop

® [MogWNNHUKN

= PoTOp

CraTop

60%

| I_IpOLWIe ] npoqme

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX



@EJ&Q&Q&%&Q NpuyunHbI NOBpeXXAeHns cTaTopa

MexaHun4yeckue cunbl:

* [lycKOBbl€ TOKM M TOKM Harpy3kn Co34atoT CWfibl, KOTOPbIE  BbI3blBAOT
BMbpaUMIO KaTyLuek

* [NepeMelleHne KaTywek 06MOTKN
CrapeHue nsonsiumm ob6MoTKM crtaTopa:

« Harpy3ska//3MeHeHne Harpysku

* [loBblweHHOe/TTOHMKEHHOE HanpsXXeHne

* HecMMMeTpu4YHOe HanpsHkeHne

* Bbiclune rapmMoHuKn/IckaXkeHne HanpshkeHus

» PaboTta ¢ HM3KMM KO3 DULMEHTOM MOLLHOCTH

» Okpyxatowasa cpeaa

Mpo6on usonauunn:

+ [poboi Na3oBoON N30NSLMN Ha KOPMYC

« [MoBpexaeHue n3onsaunm obMoTKu

« CKayku HanpsxeHus

3arpsisHeHue:

» OKkpyxatowas cpeaa

Oxna)xaatoLmin Bo3ayx (OUYMLLEHHbIN/3arpsA3HEHHBIN)
HapyweHue repMeTM4yHOCTN NOALWNMHUKOBOrO y3a
Teun B NMHUSIX Nogaun/cnneBa Macna

KpbILWKN U YNNIOTHEHNS

N36bITOYHOE KONNYECTBO CMA3KK

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX



Q epycanneom MpuuMHbLI NOBpeXXAeHUs poTopa

TpelwmnHbl U pa3pbiBbl B CTEPXXHAX 6e1IMuben KNeTKn
M B KOPOTKO-3aMKHYTbIX KOJibLlaX :

KopoTKO-3aMKHYTbI pOTOp

» TpelumHbl B CTEPXHSX NN HE3AaKPEnIEHHbIE B Na3ax CTEPXXHU
KopoTko-3aMKHYyTbIe KOJibLia

» [edeKTbl Nankn 1 TPELLUHBI

AvnarHocruka:

» bopockon-nHcnekums

» AHanm3 rapMoHUK TOKa

* MHdpakpacHoe CKkaHMpoBaHme

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX




EYCNNEOM NMpuunHbI NoOBpeXxxAeHUd NoALNMTHUKOB

Q

HenpaBuibHbIA PE)XUM CMa3Ku
* C/ULWKOM MHOro

» Cnnwkom Mano

» 3arpssHeHue

Ype3sMepHana Harpyska

* HecoocHocCTb (HapylleHHasi LeHTPOBKaA)
» HebanaHc

* U3rn6/npornb Bana

* [lpoune npu4nHbI
JnekTpuyeckKas 3po3us

» HenpasunbHoe 0b6cnyxmBaHue

* HenpaBunbHasa ycTaHOBKa

* N3HOC

AedeKTbl Ha NOBEPXHOCTY

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX




CTpaTerns TexHM4Yeckoro
obcny>xuBaHus

Baw akcnept (\ Pyca An POM

B INeKTPOABUIMaTensix N NpmBoAdx V POCCUACKNIA SAEKTPOTEXHUHECKIIA KOHUEPH



Q pycanneom CTpaTernsa TexHU4ecKkoro oé6cnyxxmsaHusa

Knaccudpukaumna meTtonoB o6cny)xmBaHus

Boicokass <€ CtomMocCTb 06Cny>KMBaHUS Hu3kas
Hu3kas 2bDEKTUBHOCTb = Bbicokas
JKcnnyaTaums 4o OTKasa... PeMOHTbI No rpacduky... O6cnyxuBaHne Ha OCHoBe

«COCTOSIHMA» 060pyaOBaHNS
“MNMonomka - peMoHT”

PeMOHTbLI N0 pekoMeHaaummn YposeHsb 1
N3roToBUTENS MOHUTOPUHI COCTOAHUSA

...0BHapy>XeHne OTK/IOHEHUS
(condition based monitoring)

YpoBeHb 2
MNporHo3s 6yayuiero

CoctosiHus (preventive
maintenance)

PEMOHT MO COCTOSAHNIO 060PYAOBaHMS CHMXKAET IKCMyaTaunoHHble 3aTpaTthbl 40 30%

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX



Q pycanneom CTpaTernsa TexHU4ecKkoro oé6cnyxxmsaHusa

OCO06eHHOCTN KOHCTPYKLMM ABUraTesnen:

KOHCTpyKUMNSA CUCTEMBI U301ALUUN
*  Hun3koBONbTHAsA/BblICOKOBOMbTHAA
« C BakyymHon nponutkou (VPI)

* TepMOpeaKTMBHAs HA OCHOBE MPOMUTAHHbIX JIEHT C
nocneayrowmM 3anekaHmem (resin rich)

KOHCTpyKUMSA NOALLIMMHNKOB

* [loAWNNHUKM KaveHuns

* [TOAWNNHUKN CKOMbXEHUS

*  M3011MpoBaHHbIN NOALLINMHUK

» (CMa3Ka KOHCUCTeHTHas/KapTepHas/npuHyaMTenbHas
KoHCTpyKuusa poTtopa

* MegHaqa kneTka

+ AnlOMMHKMEBas KneTka

« JlaTyHHasa knetka

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX




Q pycanneom CrpaTterus texHu4yeckoro obcny>kmsaHus

MOHUTOPUHI COCTOSIHUS/NPOrHoO3

dtan 1

C60p AaHHbIX 0 KpUTUYECKUX NapaMeTpax ABUraTtens
» Bubpauwms

» TeMmnepatypa

* Hanuumne Macna, snaru

» 3arpssHeHue

* DJNeKTpuyeckne napameTpsbl

Jtan 2

AHaNn3 AaHHbIX

* N3MeHeHMe napaMeTpoB B 3aBUCMMOCTUN OT BPEMEHU MNMOKA3bIBAET,
YTO COCTOAHME ABUTaTENA HAYNHAET yXyALllaTbCA

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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Q pycanneom CTpaTernsa TexHU4ecKkoro oé6cnyxxmsaHusa

Bu3yanb|-|aﬁ MHCNEKUUAa Ha MeCTe YCTAHOBKM:

Hu3kui ypoBeHb Macna

OcnabneHHbIn/ OTCYTCTBYIOLWMIA KPENEX

MNoBpexaeHne/npoTeykn B apMaType

[noxoe KpenneHue K pyHAaMEHTY

MoBpexaeHne ynnoTHEHWI

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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Q eycanneom CrpaTterus texHu4yeckoro obcny>kmsaHus

KOHTpOJ/Ib BUGPAaLMOHHOIO COCTOSIHUSA:

C noMoLLbto BUOPALMOHHOIO KOHTPOSSt 06HApY>KMBaOTCS:
* [Tpobnembl B NOAWMMHUKAX

« [lpobnembl B cUCTEME CMA3KM

* HapyleHnsa ueHTpoBKMU

» OcnabneHue kpenneHus K GyHAAMEHTY

« HapyweHune 6anaHcMpoBKU

 [lpobnembl B poTope

Ba)kHble 3aMeyaHus:

[laHHble BUOPALIMOHHOIO COCTOSIHUSI OTAE/IbHOMO ABUIaTENS A0O/HKHbI
(DUKCMPOBATLCSA B PEXMME PeASIbHOO BPEMEHM.

[Ana kaxaoro Asuratens nepnoanyHOCTb KOHTPOJ1A COCTOAHUA
onpeaensaeTca ntHanBmnAayasbHO.

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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@

PYCOANPOM

POCCUACKIWIA SAEKTPOTEXHMHECKWA KOHUEPH

Ctparerna TexHU4YecKkoro obcny>xmsaHusa

AHann3 BM6paLMOHHOro COCTOSIHUSA:

O6ecneunBaeMoCTb NOBTOPSAEMOCTU U3MEPEHUN

TOYKM U3MEPEHMUI IOIHKHBI 6bITb OHO3HAYHO OMNPEAENEHbI S KaXXA0ro
y3/1a KOHTPO/IMpyeMoro o60pyaoBaHUS

YacroTa nsmepeHum

« lNepnoanmyecknin KOHTPOIIb
[ns KaXxaoro ABuraTens Yyactota onpeaenseTcs MHANBUAyanbHO
Hanbonee pekomenayemast — pa3 B MecsiL

+ HenpepblBHbIA 1 AUCTAHLUMOHHbINA KOHTPOJTb

BecnpoBoaHblE AAaTYMKKN NO3BONSIOT BECTUM ANCTAHLMOHHBIN
KOHTPO/b 24 Yyaca 7 AHeN B Heaeno.

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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(\ )f POCCUACKWA SAEKTPOTEXHWHECKWA KOHUEPH

[NoBbILWEHHBIN HarpeB
BbI3BaH pacLEHTPOBKON

74
-
=

Ctparerna TexHU4YecKkoro obcny>xmsaHusa

UHdpakpacHoe ckaHMpoBaHMe:

O6Hapy»xunBaeTcs:
« Tenno, BblgensieMoe nNpu TpeHUK
AdedekTbl B NOAWNMHMKAX
HapyLueHne LUeHTpoBKHK
HapyLieHne pexxuMa cMasku
« [loBpexaeHnss KOHTAKTOB B CUMOBLIX LiENsiX
« [loBpexaeHus B Lensx ynpasieHus
 O6pbIBbI/KOPPO3US INMEKTPUYECKNX COEANHEHUN

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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Q eycanneom CrpaTterus texHu4yeckoro obcny>kmsaHus

LleHTpOoBKa:

NMpobnema: pacueHTpoBKa
« HapylueHune LeHTPOBKUN ABYX COMPSHKEHHbIX MEXAHU3MOB.
Hanpumep: aBuratenb u Hacoc.
« OfHa 13 caMbiX pacnpOCTPaHEHHbIX MPUYMH MOBbILLEHHON BUOpaLMM.

[Buratenb P —

[TnockocTb  conpskeHus

BapuaHT pelueHMs: LLeHTPOBKa C NOMOLLbIO N1a3epa

* Wcnonb3ys o6opyaoBaHMe, NOKa3aHHOE Ha PUCYHKE, Mbl BbIpaBHMBAEM
OCM BaJIOB COMpsIraeMblX MEXaHNU3MOB.

* [OMKHO BbITb YYTEHO TEMNOBOE PaCLLUMPEHNE.

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX

15



@Pvcal\npom CTtpaTternss TexHu4YeckKkoro oébcny>xmpaHus

POCCUACKIWIA SAEKTPOTEXHMHECKWA KOHUEPH

AHanu3 Mmacna:

NMpoussoauTcs:

« 0T6Op Npob B onpeaenéHHbIX MecTax

* [0nycKaTb KBaNMMULMPOBaHHbIA NepcoHan

* roaaepXXuBaTb LIENOCTHOCTb Npob

* aHaNM3 NpoBOAUTbL B CEPTUdMUMPOBAHHON NabopaTopumn
* MpaBWIbHO MHTEPNPETMPOBATbL pe3ybTaTbl aHaNn3a.
OnpepensaroTcs N0 pe3ynbTaTaM aHasM3a Macna:

* [lpobnembl B NOALWMNMHUKAX

 [lpobnembl B cUCTEME CMA3KK

Ba)xHble 3aMeyaHus

« Pe3ynbTaThbl CeayeT oTCNEXMBaTb Nepuoanyeckn, Ytobbl 3adpukcMpoBaTb
N3MEHEHMUS.

« OT60p NPob6 OOMKEH NPON3BOAUTBLCS C LieTbio TOYHOrO onpeaeneHus
MOMEHTa 3aMeHbl Macna.

 Kak npaBuio, NepUoanNYHOCTb 3aMeHbl COCTaBNSeT 3 Mecaua. Kaxabii
ABUraTenb A0MKEH UMETb CBOKO COBCTBEHHYIO NEPUOANYHOCTL OTHOpa
nNpob Macna, KoTopas onpeaensieTcs peXxnuMomM paboTbl ABuraTens, COpTom
Macna, KOHCTPYKUMEN NoAWNMHMKOB, pa3MepaMn Macnobaka 1 yCrioBUsSIMM
OKpY>KaloLLEeN cpeapl.

Balu 3kcnept 16
B INEKTPOABUMETEASK 1 NPUBOABX




Q eycanneom CrpaTterus texHu4yeckoro obcny>kmsaHus

AHanu3 KauecTBa 3JIEKTPO3HEprum Ha pa6oTratouiem
aABurarene:

Llenb aHanu3a napaMeTpoB MNUTAIOLLEN CETU - BbISIBNIEHNE NpobreM
KauecTBa 3/1EKTPO3HEPIrnM, KOTOPbIE MOTYT HEraTUBHO MOB/IUSATL HA CPOK
CNyX6bl U3019UMK ABUraTENS.

« BanaHc HanpskeHun
* VCKaXkeHne HanpshkeHus
« BenuunHbl HanNpsHKeHns
+ CoCTosiHME 6eNnnUbEN KNETKM
A « KM/ asuraTtens
* [leperpyska no Toky
‘ V/ ‘  [JenctButenbHbli ko3pduumneHT obcnykmeaHus (cepBuc-dakTop)

B

 [lynbcaunn MoOMeHTa

E: H

* /I3MEHEeHne Harpysku

cH 1672 * DHeproaddeKTUBHOCTb

« BenuunHa Bpallatoero MOMeHTa

« MoLHOCTb Ha Bany (nNonesHas MOWHOCTb)

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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Ctparerna TexHU4YecKkoro obcny>xmsaHusa

(\) PYC3ANPOM

\ ¥ POCCUACKWA SAEKTPOTEXHWHECKWA KOHUEPH

AHanu3 KayecTBa 3JIeKTPO3HEeprum Ha paborarouwem
asurartene (No Mmeroauke 3anagHbiX (pupm):

BaxxHo: CBepKa pe3ynbTaToB C AaHHbIMM Ha LUMTKE MOLLHOCTM

[ T
Zoom Info
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Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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@ PYC3ANPOM

POCCUACKIWIA SAEKTPOTEXHMHECKWA KOHUEPH

' Rotor Bar

Results | Test Log |
Curtent Fraquency Components (DFLL)

T
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[ arzs (EXE [o00

Piint

Close

Ctparerna TexHU4YecKkoro obcny>xmsaHusa

MeToA cnekTpasibHOro aHasausa nOTpeﬁ.ﬂﬂeMOI'O TOKa:

« B pexxvMe peanbHOro BpeMeHu onpeaensaioTcs HEUCNPaBHOCTY
ABUraTenst Ha OCHOBAHUN U3MEPEHUSI CUrHAMOB TOKA M HanpsiXXeHus,
MOCTYNAOLWWMX OT UCTOYHMKA NMUTAHUA K 3N1EKTPOABUIATENIO

« OBHapy>XeHWMEe HeNCNPABHOCTEN ABUraTeNst OCHOBAHO Ha MoAenu
ABUraTens ¢ U3yyeHHbIMU pU3NYECKUMN XapaKTEPUCTUKAMM, KOHCTaHTbI
MOAENIN PACCYNTLIBAOTCS HA OCHOBAHUM A@aHHbIX B PEXUME peanbHOro
BPEMEHM W COMOCTaBNAOTCS C NPeABapUTENbHO U3YUYEHHbIMU
3HaYeHnaAMU

AnomAlert

4
NHng

TpaHchopmMaTopbl TOKA
Knacc: 0,5 - sBTopuuH.: 5A

3-x ha3HbI ABUraTEND
NepeMeHHOro Toka

Balu 3kcnept 19
B INEKTPOABUMETEASK 1 NPUBOABX



QO pycannerom CTrpaTterns TexHm4yeckoro obcnyxmsaHus

\ ¥ POCCUACKWA SAEKTPOTEXHWHECKWA KOHUEPH

NMpo6nembl, pewnaemMbie C NOMOLbIO MEeTOAA CNEeKTPaJ/ibHOro
aHannsa norpebnsseMoro Toka

JKonornyeckme X3 o s

[MTaHnE ABWraTens — TexHonor ¥ npouecc
N
N
/ AN
AN
N
[Buraten pusoa
CoegnHuTenbHoe
3BEHO

dneKTpuyeckme TexHonornyeckue

Balu 3kcnept 20

B SNEKTPOABWMaTENSTX M NDWBOASX



Q eycanneom CrpaTterus texHu4yeckoro obcny>kmsaHus

AHanNu3 CoOCToOAHMUA BbIKJIIOYEHHOIro ABUrarens

MUcnbiTaHMa 30n1UMN Ha BbIKJIIOYEHHOM AABUraTene:
« [poBepka CUMMETPUN CONPOTUBNEHUI (ha3 0OMOTKN.

« /3MepeHne conpoTuBieHmnst n3onauum (nokasbiBaeT YPOBEHb
3arpssHEHNS KOPMYCHOW M30MALMN)

* NHaekc nonspmusaumn (UM - PI) (NnokasbiBaeT cTeneHb yBAaXXHEHUS U
LLleNIOCTHOCTM N3015Umn)

* McnblTaHWe NOBbILWEHHbLIM HANpPs)KEHNEM (BbISBNSIET BUTKOBbIE
3aMblKaHu1s)

* BbICOKOBOJ/IbTHbIE UCMbITAHUA MO CTaH,U,apTHOVI METOoANKE

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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Q pycanneom CrpaTterus texHu4yeckoro obcny>kmsaHus

Kak pabortaer cucrema AMCTaHLMOHHOINroO MOHUTOPUHra
o6bopynosaHua (CMu[l)

| Aucranumonnoe
!
| CHrHANBHOE
KonTponnep asurarena ¢ unrepdencom asapunHoe
Modbus YyCTPONCTBO

‘4
.
-

N IP
Network
i \
C un =)
aaEes —
Pene psurarens Mogaem Komnbiotep
3aKa3umKa

Onpenensier noBpeXxaeHue ABMratens 40 MOMEHTa ero
BbiX0oAa U3 CTPOS

Balu 3kcnept 22
B INEKTPOABUMETEASK 1 NPUBOABX



PYCIANPOM Ctparerna TexHU4YecKkoro obcny>xmsaHusa

POCCUACKIWIA SAEKTPOTEXHMHECKWA KOHUEPH

@

CucrteMa nogaep)xku, npeanaraemas Pycannpom

* PerynsipHble ceMUHapbl ¥ TPEHUHIU MO BOMPOCaM AUCTaHLMOHHOMO
MOHWUTOPWUHIa U ANarHOCTUKM

« TexHuyeckas noaaepxka (CM. cneaylowmn cnama)

» OpraHuzauus cnyxbbl cepBuca B permoHe

« MrHoBEeHHbIN AOCTYM

« [nobanbHas noaaepxka

« CoeanHeHne co BCeEMU 0H6beKTaMM

» basa AaHHbIX, pa3MeLlEéHHasa Ha LeHTpanibHOM cepBepe PycannpoMa

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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Q eycanneom CTpaterms TexHM4eckKoro o6cny>xxmBaHus

TexHnuyeckas noaaep xka (Jorosop >XM3HEHHOro uyumkna)

Llenb: noBbilleHMe HAAEeXHOCTUN U 6e30TKasHOCTU pa6OTbI ABuUratend u
npunBoANMOIro MExaHM3Ma, CHUXEHNE 3KCrJTyaTauMOHHbIX 3aTparT.

1. BbIXOQHOM KOHTPOJIb Ka4ecTBa U3roToBNEHMS ABuratenen. CHaTue
6a30BbIX XapaKTEPUCTUK HOBOro ABUraTens BO BpeMs NpUeMo-CAaTOYHbIX
NCMbITaHWN

2. YyacTtue B NyCcKo-Hanago4HbIX paboTax u UCblITaHMUSX Ha ObbeKTax.
[poBepKa XxapakTepUCTUK ABUraTeNna Ha COOTBETCTBME 3adB/IEHHbIM
3aBOAOM NpousBoANTENEM NpU paboTe Ha TEXHONIOMMYECKYHO HarpysKy.

3. HenpepbiBHas MHMOpMaUUsS O COCTOSIHUM ABUraTens
* DNeKTpOMexaHN4yecKme XapaKkTepucTmku

» MexaHuyeckoe cocTosiHne 06MOTOK poTopa

* MexaHn4yeckoe CoOCTOsIHME NOALLIMMHUKOB

» CocTosiHne wu3onsauuu 06MOTKM CTaTtopa

4. ObecneveHne BO3MOXHOCTM NEPUOANYECKOrO KOHTPONS OTAENbHbIX
napamMeTpoB ABUraTesis COBMECTHO C MeXaHM3MOM B C/ly4dasix, Korga 3To
AOonycKaloT TpeboBaHus K arperaTy

5. OnpeneneHune BpeMeHn 1 06beMa peMOHTA; NpoBepKa KayecTsa
PEMOHTA U CHATME HOBbIX 3/IEKTPOMEXaHMYECKUX XapaKTepUCTUK nocne
3aMeHbl/peMOHTa KOMIMEKTYOWMX aBurartens (nepemMoTka poTopa,
cTaTopa, 3aMeHa NoALLMMHUKOB, ....)

Balu 3kcnept 24
B INEKTPOABUMETEASK 1 NPUBOABX



t\ )f POCCUACKWA SAEKTPOTEXHWHECKWA KOHUEPH

Cnacmnb6o 3a BHUMaHue!

Balu 3kcnept
B INEKTPOABUMETEASK 1 NPUBOABX
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