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[Tog TepMUHOM «3KcnyaTaums»
NOHMMAaETCH cTaaus XU3HEHHOIo uukna
obopyaoBaHUA, Ha KOTOPOW peanusyroTcs,
nogaepXXnBarTCHa N BOCCTaHABNMBAKOTCS
ero TeEXHU4YEeCKne XxapakTepUCTUKW,
npeayCMOTPEHHbIE MPOEKTOM U
HOPMAaTMBHbLIMW OOKYMEHTaMMN.



[TepcoHan, ocywecTBASOLWNN TEXHUYECKYIO
9KCnyarauymio anekTpoodbopygoBaHus,
noapasaensaercs:

* Ha a0OMUHUCMpPamu8HO-mMexHuU4Yeckud,
OpraHuU3yrLMnN TEXHNYECKOE 0DCyXnBaHne
obopygoBaHus, onepaTuBHOE ynpaBrneHue
obopyaoBaHMEM N PEMOHTHbIE PpaboThI;

* orepamueHbiU, OCYLLECTBAALLNM
TeXHU4Yeckoe obcnyXxnBaHme n onepaTnBHoe
ynpaelieHne (npoBegeHmne oCMOTPOB,
onepaTuBHbIX NepPeKntYeHn, NoOAroToBKY
pabo4yero MecTa, OonyckK K paboTe, Haa3o0p 3a
paboTarownmn);

* PEMOHMHbIU, BbINOMHSOLWMNA BCE BUObI paboT
No PEMOHTY 0b0opyaOBaHMUS
9IIEKTPOYCTAaHOBOK.



JkcnnyataunAa obopyaoeaH

—

TexHuyeckoe Hcnonb2oBaHue
uﬁcnpmuﬂauue Nno HA3HAYEHHKD

IHK

PeroHT

YTunuzauua

+ 1
KoHTpone
COCTOAHMA

MpodmnakTuy,
MCNBITAHUA

HuardocTuka
COCTOAHMA

HonbiTanuA
nocne
PEMOHTA

|




TexHu4yeckoe obceryxusaHue — KOMMNNEKC
paboT, BKtovatoLwun B cebst ocMoTpbl,
MEXPEMOHTHOE 0DCnyXnBaHUE,
npodnnakTU4ecKmne ucnbiTaHnsa u
ONarHoOCTMPOBAHNE COCTOSAHUS
obopygoBaHus.

Ocmompbkl 000pYya0BaAHNS BbINOSHSAOTCS C
LieNbo BU3yanbHOro KOHTPOSSA COCTOSIHUSA
9TOro obopyaoBaHus. PasnmnyatoT niaHoBbIE U
BHeoYepedHble OCMOTPbI 000pyaOBaHUS.

MexxpemoHmMHoe obcrnyxueaHue
arnekTpoobopynoBaHUs - BbINOMHAOTCS
TEXHUYECKNE MEPONPUATNA B COOTBETCTBUMN C
pekoMeHgaunamMmm saBoga-n3rotoBUTeEnNs.

[lpopunakmu4veckue ucribimaHus (U3MepeHune
napamMmeTpoB) N ANarHOCTUPOBAHNE COCTOAHMUS
obopynoBaHus.



OCHOBHbIMU 3aga4amu

duazHocmupoeaHuss 0bopynoBaHUS
ABNAKTCA:

e onpegeneHne Buaa TEXHUYECKOro
COCTOSAHUS;

* MONCK MECTa OTKa3a UJ1n HeMCHpaBHOCTeM;

* MPOrHO3NPOBaHNE TEXHNYECKOIO
COCTOSIHUS.

[1lpn onpegeneHnn Buaa TEXHNYECKOTo
COCTOSAHUSA AaeTca 3akntyeHune ob

MCMpPaBHOCTM N PpaboTOCNOCODHOCTH
obopyanoBaHUA.

[Tpn NPOrHO3NMPOBaHNN TEXHNYECKOTO

COCCTACLUING NAaATOA NDII2DALIVD NOOTAaOTNULNO RN



PemoHm obopyagoBaHns — 3TO KOMIMJIEKC
paboT Anga nogaepxaHus
PaboTOCNOCODOHOCTU N TPEDYEMbIX
TEXHUYECKMX XapaKTEPUCTUK
obopyaoBaHUA NyTEM 3aMEHbI UM
BOCCTAHOBIIEHNSA N3HOLLEHHbIX UK
OTKa3aBLUMX 3NIEMEHTOB C NocreayoLlen
PerynMpoBKOn, Hanaakou 1 UCMnblITaHUAMMU

obopynoBaHuUA.



BoccmaHosumeribHbIU peMOHM
ocyLlecTBndaeTca 6e3 nsMeHeHUs KOHCTPYKLNK
OTAENbHbIX Y3I10B 1 BCEro YCTPOUCTBA B
Luernom. TexHn4yeckne xapaktepucTuku
obopynoBaHMs OCTatdTCA HEM3MEHHbLIMM.

[pwn kanumarnsHoOM peMoHme NPOBOAUTCS
nonHasi pasbopka obopynoBaHUA ¢ 3aMEHON
NI BOCCTaHOBIIEHMEM JTHODbIX €ero YacTemn.
[1pn TaKOM peEMOHTE OOCTUTaETCH
NpaKkTU4eCKn NnosIHoe BOCCTaHOBINEHNE
pecypca obopygoBaHus.

K mekyuwum pemoHmam OTHOCATCS PEMOHTHI,
npoBoauMble Anst obecneyeHns
paboTocnocobHOCTM 000PYaOBaAHUSA U
COCTOSILLME B 3aMEHE NN BOCCTAHOBIIEHUN
ero otaenbHbIX YacTewn.



* [1lpn pekoHcmMpyKuuUu NPON3BOAUTCS
N3MEHEHMNE KOHCTPYKTUBHOTIO
MCMOJSTHEHUA OTAENbHbIX Y3I10B,
3aMeHa OTAEeNbHbIX MaTepManoB Npu
NpPakTU4eCKN HEN3MEHHbIX
TEXHNYECKUX XapaKTEPUCTUKAX
obopyaoBaHus.

* [1pn mexHu4YeckoM riepesoopyxeHuu
HeKoTopbI€e Y3nbl U MaTepuans.l
3aMeHATCA bonee coBepLUEHHbIMY,
TEXHUYECKME XapaKTEPUCTUKNA
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* [1pn akcnnyartaumn obopygoBaHuUs
NPONUCXOOUT He TONbKO ero onu3nyecKkunin,
HO U MoparibHbIU U3HOC, 0BYCNOBMEHHbIN
nosiBrieHnemM HOBOro obopyaoBaHus,
XapakTepusyrLleroca bonee BbICOKMMMU
TEXHUKO-3KOHOMUYECKNMIW NOoKa3aTeNnsMu.

* [1pn aKOHOMNYECKOUN HESIPPEKTUBHOCTH
BOCCTaHOBUTENIbHOIO PEMOHTA, OCODEHHO
MOparbHO yCcTapeBLlero obopyaosaHus,
BbINOSTHAETCA ero ymususayus —
nocnegHa4a ctagusa aKkcnnyatauum
obopynoBaHuUA.



CBsA3b 9KcnnyaTauum n HagexxHocT ob6opyaoBaHUSA

« K BO3OeUCTBUAM OKpyKarow,eu cpeobl
OTHOCHATCS €e TeMriepaTypa, BNaXHOCTb,
3arpsi3HEHHOCTb, XMMU4YecKas akTUBHOCTb, a
TaKXKe cornHe4vyHasi pagmauns, UHTEHCUBHOCTb
rpO30BOWN OEATENBHOCTWN, BETEP, roroneq v

apyrve oakTopsbl.

* B akcnnyamauyuoHHbkIx pexxumax
obopyaoBaHme noapepraeTcs padbovnm
Harpy3kam, CUCTeMaTUYECKUM N aBapPUNHbIM
neperpyskam, neperpyskam oT TOKOB
KOPOTKNUX 3aMblkaHUW, BO3OEUCTBUIO
pabounx HanpsKeEHUN U nepeHanpsikeHnn
(rp030BbIX, KOMMYTALMOHHbBIX,
doeppope3oHaHCHbIX) 1 ApYrnx akTopoB.



[log omka3omMm NOHUMAaETCs cobbITUE,
3aKkntovaroLleecd B notepe
paboTocnocobHOCTM 000pYyaOBaHUSA, NOCSIE
KOTOPOro OHO HE MOXET BbIMOSHATbL CBOU

doyHKLMW.

[log HadexxHoCcmbo MOHUMAETCH CBOUCTBO
00opya0BaHMS BbIMOSTHATL

3aflaHHble PYHKLINUN, COXPaAHASA BO BPEMEHU
3HA4YEeHMS1 YCTAHOBIEHHbIX
aKcnnyaTauuoHHLIX MoKasaTeneun B

3ajaHHbIX Npeaenax, CooTBETCTBYOLLINX
3aaHHbIM PEXMMaM 1 YCITIOBUSIM
MCMNOb30BaHUS.



* HesoccmaHaenueaemMbiMU ABNAIOTCA
3fieMeHTbI, paboTOCNOCOBHOCTL
KOTOPbIX Mocie oTka3a BOCCTAHOBMNEHUIO
He noanexwuT (TMpUcTop, namna
HakanmBaHug).

» BoccmaHassnueaemMmbIMu AnarTCcs

3fIeMEHTbI, paboTOCNOCOOHOCTb KOTOPbIX
nocne oTkasa noaneXxmuT BOCCTAaHOBIIEHUIO
B npoLuecce aKcnnyartauum 3a cHeT
NpoBeOEHNA peMOHTA (TpaHcdopMaTop,
NMMHNA aneKkTponepenayn).



be3omka3Hocmb - CBOUCTBO
obopyaoBaHMS HENPEPLIBHO COXPAHATb
PaboTOCNOCOOHOCTb B TEYEHME
HEKOTOPOro BpemMeHu. Ota Hambonee
obLasa n Handornee Ba)xHas
XapakTepucTmka HagexxHoCTH
onpenenaeTcsa cneayoLlmm
nokasaTensamu:

* BEPOATHOCTbLIO De30TKa3HOM paboThi;

* MHTEHCUBHOCTbO OTKa30B U HapaboTKomn
[0 OTKa3a (HeBoCcCTaHaBNMMBaeMble
areMeHThbl);

e NMADAMETDHOM NOTOKA OTKAROR U



Llonzose4yHocme - CBOUCTBO 000OpyaoBaHUSA
COXPaHATb paboTOCNOCOOHOCTL A0
HacTynneHns npeaenbHOro COCTOAHMUS.
[TpeaoenbHoe cocTosAHne 0bopyaoBaHUSA
onpenensieTcd HEBO3MOXHOCTbIO ero
OanbHeWllen akcnnyartaumm Bcneacrtene
9KOHOMMNYECKOWU HEIPPEKTUBHOCTMN,
TpeboBaHMn 6€30MacHOCTUN UMK
MopanbHOro nsHoca. ['pn gocTmxeHun
npenenbLHOro cocToaHnsa obopyagoBaHmne
NOANEXUT KannutarnbHOMY PEMOHTY UNU
yTunusauun.,



[NokasaTenun HageXxXHoOCTU obopyaoBaHUA:

BeposmHocmb 6e3omka3sHou pabomabl —
3MO BEPOSATHOCTb TOr0, YTO BPEMS
be3oTkasHom paboTtbl T 0yaeTt bonbLue
BPEMEHM JKCMyaTaunm t

P(t)= Bep(T>t).
BeposgsmHocmb omka3sa - 3TO
BEPOATHOCTb TOrO, YTO BpeMS

b6e3oTka3Hon paboTbl T ByaeT MeHbLUe
BPEMEHW SKCNyaTauuu t:

Q(t)= Bep(T<t).



P, Q

Q[f)

P[t)

3aBUCUMOCTUN BEPOATHOCTN DE30TKa3HOM
paboTbl P(t) n BEPOATHOCTN OTKa3a Q(t) oT
BPEMEHW SKCrnyaTauun.



0)

3aBUCUMOCTb MHTEHCUBHOCTU OTKA30B OT
BpeMeHU aKcnnyaTtauum (a) u pacnpeneneHme
BEPOSATHOCTN OEe30TKa3HOM paboThl
obopynoBaHus (0)



* Obrnacme 1 - nepuoa npmpadoTKu
00Opya0BaHMS MOCIIe MOHTaXa U PEMOHTA3,
Koraa MHTEHCUBHOCTb OTKaA30B 4OCTAaTOYHO
BbICOKas.

* Obniacme 2 - nepmnog HopManbHOU
aKcnnyaraumm obopynoBaHus C MPakTUYECKU
HEN3MEHHOW MHTEHCUBHOCTBLIO OTKA30B. JTO
obracTb XxapakTtepunsyetca BHe3arnHbIMu
OTKasaMu cny4vyamHoro xapakrepa.

* Obnacmes 3 - nepuoa cTapeHna oTAeNbHbIX
y3MnoB 1 0b6opyaoBaHus B Lienom. Jta obnacTtb
XapakTepmayeTcs yBefmImyeHnem
MHTEHCUBHOCTU N3HOCOBbIX OTKA30B.



O6opynoBaHue

CumnoBblie TpaHC(HOPMATOPHI
10/04xB
KTII BHyTpeHHEN YCTaHOBKHU

KTII HapykHOM yCTaHOBKHU
Brixirouarenu macnsiaeie 10 kB

Brikmtouarenu Harpy3ku 10 kB

PasbegunHutenu 10 kB:
BHYTPEHHEWN YCTAHOBKMN
Hapy>XHOWN YCTaHOBKM

Konnencaropueie ycraHoBku 10 10
kB

Tpanchopmaropsl Toka 10 10 kB

BosaywHble nuHun 0,4-10 KB: Ha
AepeEBAHHbIX Oonopax Ha X.0.
ornopax

BosaywHbie nuH1M 35-110 kB:
Ha OepeBSHHbIX Ornopax Ha
MeTan. 1 x.6. onopax

KabGensnabie muauu 1o 10 kB

NepnoanUYHOCTbL PEMOHTA, NneT
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ConocTtaBrnieHMe cuctemMm peMmoHTa 0bopyaoBaHUS

Tpu cncrtembl peMoHTa 0bopyaoBaHUS:
* MNIAHOBO-NMpeaynpeauTenbHYIo;
* aBapUNHO-BOCCTAHOBUTENbLHYIO;

* N0 AENCTBUTESNIBHOMY TEXHNYECKOMY
COCTOSIHMIO 0bopyaoBaHUA.



[lepsasi cucmema npegycMmaTpmuBaeT MiaHOBO-
npegynpegutenbHbie peMoHThI (IT1P)
obopynoBaHus. ITa CUCTEMA PEMOHTA B
HacTosiLLee BpeMs aBnsieTcst Hanbonee
pacrnpocTtpaHeHHOW. OCHOBHbIM
KONMM4YeCTBEHHbIM NOKa3aTeneM BbiBOAA
obopyaoBaHMs B MSI@aHOBbIK PEMOHT
SABMSIETCS KaneHaapHoe Bpems ero paboThbl
(0e3 yyeTa pexuma paboTbl, yCrioBui
OKpYy>KatoLLen cpeabl U apyrnx pakTopos).

OcHOBHbIM HeaocTaTkoMm cuctemsbl TP
SBMAETCHA BO3MOXXHOCTb BbIBOJA B PEMOHT
eLle goctaTo4vHo paboTocrnocobHoro
obopynoBaHusi. Kpome 1oro, npuMeHeHmne
cuctembl ['1I'1P nonHOCTbIO HE UCKITIoYaeT
BO3MOXHOCTW aBapUUHOro oTkasa
0bopyaoBaHMS B MEXXPEMOHTHOM Nepuoae.



Bmopas cucmema npegnonaraet
BOCCTaHoBI1eHMne paboTocrnocobHOCTH
obopygoBaHUA TONbKO NOCNE ero oTkasa.
OTa aBapUNHO-BOCCTAHOBUTENbHAS
cuctema pemoHTa (ABP) He
npeaycMaTpmBaEeT BbINONMHEHUS MMAaHOBbIX
KanuTanbHbIX PEMOHTOB 000OpPYyAOBaHUS.
TexHnyeckoe obcnyxmBaHme (YMcTka
n3onAaunn, 3ameHa cMaskum) U TEKYLLIUA
PEMOHT (3aMeHa
ObICTPOU3HALLMBAIOLWNXCHA SNTEMEHTOB) B
cucteme ABP moryT npegycmaTtpuBaThbCo B
TakoM e oobeme, kKak un B cucteme lNI1P.



Thembs cucmema npegycMmaTpuBaeT BbIBOA
obopyaoBaHMS B PEMOHT MO TEXHNYECKOMY
coctosiHmio (PTC), To eCcTb npu OOCTMXKEHUN
obopynoBaHMeEM NMpeaenbHOro COCTOAHUS.
BaxkHenLasa ponb B 3TOU CUCTEME OTBOAUTCH
ONarHOCTUYECKOMY KOHTPOIHO COCTOSAHMS
obopyaoBaHus, onpeaeneHunio xapakrepa u
MecCTa HaxoXaeHna aedekta Ha paHHeun
cTaaun ero pasBuTns, NPOrHO3NMPOBaHUIO
aarbHEULWero TeEXHNYeCcKoro COCTOAHUS
obopyaoBaHus.

[IpMeHeHne 3ToN CUCTEMBI, KaK N CUCTEMBI
[MT1P, nonHOCTLIO He UcKnto4YaeT BO3MOXXHOCTU
aBapuMUHOro oTkasa obopygoBaHuA B
MeXPEeMOHTHOM nepuoae.



OueHka 3 heKTUBHOCTU KannTanbHOro peMoOHTa
obopynoBaHus

CTOMMOCTHbIV NOAX0 NO3BOSIAET OTBETUTL
Ha BOMPOC: BbIrOAEH UIMN HE BbIrOEH
KanuTanbHbIN PeMOHT. Kak ntobon busHec-
NPOEKT, KannTanbHbIN PEMOHT
XapaKTepusyeTcs 3aTparamMmu 1
pe3ynsratomM. OKOHOMMNYECKUN pe3ynbTaT
PEMOHTA 3aKSto4aeTCs B NOBbILLEHUN
PbIHOYHOW OCTAaTOYHOM CTOUMOCTU
obopynoBaHuA.



Cﬂ cT

3MmeHeHne ocTaToO4HOU CTOUMOCTU
obopyaoBaHMS NMpu ero aKkcnyaTaunm

°-rnepBoOoHaYvalsibHad CTOMMOCTb o6opy,£|,0|3aHV|$|

Ap - CTOMMOCTb 4O PEMOHTA

M -CTOINANMOCTRK IMocne neanmoHTA



