BCTYII

[IpoGnema HamiWHOCTI e€NEKTPUYHUX CTaHIN, MIACTAHINNA, JIHINA
eJeKTponepeaadi, €IeKTPUUHUX MEpPEeX 1 CHUCTeM - OJHA 3 NEPIIOYEProBUX
npoOJjieM eHepreTuku. B OKpeMux eHEepreTMYHMX CHUCTeMaxX YHUCJIO aBapii
MPOTATOM POKY JOCSATa€ JIEKITbKOX JECATKIB, a PIYHUN OOCAT €NeKTPUYHOI
€Heprii, IKy He OTpUMaB CIOXKBa4 B Pe3yibTaTl aBapiil - JEKUIbKOX MIJIbOHIB
kutoBar-roguH. CyMapHa TMOTYKHICTb  T€HEpaTopiB, M0  OJHOYACHO
MPOCTOIOIOTH B aBapIMHOMY PEMOHTI, CTAHOBUTH MUIbMOHU KinoBaT. [Ipu Takiii
BHUCOKI aBapiMHOCTI B EHEProcUCTEMax OIlIHKA HaJIMHOCTI OKPEMHX BU/IIB
YCTaTKyBaHHS 1 YCTaHOBOK, MONIYK NUISIXIB MiABUINEHHS HAIIAHOCTI SIK B XOJ1
eKCILTyaTallii, TaK 1 Py MPOEKTYBaHH1 CTalOTh NEPIIOUEPrOBUMHU 3aBIaHHIMU.

3 iHImoOro OOKYy, OIIHUBIIM 30UTOK, HAHECEHUM CHOXXHBayaM IEPEPBOIO
€JIeKTpONoCTayaHHs, 30UTKU, MOB'S3aHI 3 aBapiiHUM pPEMOHTOM, a TaKOX
BUTPATH HA TIJBUIICHHS HAJIMHOCTI, MOXXHA MOPYIIYBaTH NUTAHHS MPO
ONTUMAJbHUM PpIBEHb HAMIMHOCTI EJIEKTPOCHEPTETUUYHOTO BCTATKyBaHHS,
YCTaHOBOK 1 CUCTEM.

CtBOpeHHs HOBUX, YHIKaJIbHUX MalIIiH, araparis, JIHIN
eJeKTponepeaadl, BEIUKHUX CHEPreTUYHHMX O00'€THaHb 1 KOMILJIEKCIB BHMAarae
3aCTOCYBaHHS TaKUX METOJIB aHaNi3y 1 PO3PaXyHKY HaIlIMHOCTI, K1 JT03BOJUIH
0 mpu MNpoeKkTyBaHHI OO'€KTMBHO BpaxyBaTH JIOCBiJ eKCIuTyarailii, JaHi
€KCIEPUMEHTIB, pPO3paxXyBaTH HAJIWHICTh, MPOAHANI3YBAaTHU BaplaHTH MO
3a0€3MEeUYeHHI0 HAAIMHOCTI, OOIpYHTYBaTH il MIiABUIIEHHS, HPOrHO3YBAaTH
HaJ[IHHICTh, BUKIIOUUTH MOIIMBICTh KaTacTpO(IUHOTO pe3ynbTaTy aBapiil AJis
JIIO/ICH 1 HABKOJIMIITHBOT'O CEPEIOBHUIIIA.

3 OCBOEHHSIM HOBOi €HEPreTUYHOI TEXHIKU MpoOJieMa HAAIMHOCTI CTae
OJIHIEIO 3 caMUX FOJIOBHUX. Bi1oMo, 110 i/l yac MyCKOHAJIAroIKyBalbHUX POOIT
MIpU YBEJICHHI HOBUX €HEPreTUYHUX O0'€KTIB, TAKUX SIK ATOMHA €JIEKTPOCTAHIIIS
a0o JiHIs nepeaayl HaJBUCOKOI HANPYTH, BUABISIOTHCS 1 YCYBAIOTHCS MPUUUHU
HEHaJIIMHOT pOOOTH BCTATKYBaHHS 1 YCTAaHOBOK. bBUIBIIICTh IUX NPUYHH
MOSICHIOIOTHCS ~ HEJOJIKAMU KOHCTPYKTOPCBKMX PO3POOOK, B SKHUX HE
NPUALIIIOCS JOCTaTHBOI YBaru aHajizy 1 OIIHI HaA1HOCTI.

Teopiss HaAIHOCTI € HAyKOBOI OCHOBOIO JiSUIBHOCTI JiabopaTopii,
BLIJIUIIB, OIOPO 1 TPy HAAIWHOCTI Ha MiANMPUEMCTBAX, B MPOEKTHUX, HAYKOBO-
JOCIITHUX 1 €KCIUTYaTyIOUMX OpraHi3alisix.

3 mpoOiieMOr0 HAJIMHOCTI B €JIEKTPOCHEPreTUlll 3B'S3aHl HACTYIHI
MpaKkTUYH1 3aBJaHHS: CTATUCTUYHA OIlIHKA 1 aHadi3 HaIIHHOCTI J1H0Y0ro
BCTAaTKyBaHHS 1 YCTAaHOBOK, IIPOTHO3YBaHHS HAJIMHOCTI BCTAaTKyBaHHS 1
YCTAaHOBOK, HOPMYBaHHSI PiBHS HaJaiiHOCTI, BUIpPOOYBaHHS HA HAIIHHICTH,
pPO3paxyHOK 1 aHali3 HaIIMHOCTI, 3a0e3MeueHHs HaaIMHOCTI, ONTHUMI3aIlis
TEXHIYHUX PIIIEHb MO0 3a0e3MedYeHHsT HaAIMHOCTI TNpU MPOEKTYyBaHHI,
CTBOPEHHI 1 €KCIUTyaTallii eJIeKTPOCHEPTeTUYHOTr0 BCTATKYBaHHS, YCTAHOBOK 1
CUCTEM.



Jlekmis 1
BusHayeHHs OCHOBHHUX NMOHATH

CyuacHa HopMaTHBHa 0a3a YKpaiHu 3 MUTaHb HAAIHHOCTI IPYHTY€ETHCS HA
JNCTY 2860.94 “ HaniitHicte TexHiku. TepMinu Ta Bu3HadyeHHs.” OCHOBHI
MOJIOKEHHS LbOro JoKkyMmeHTa BianoBigats 'OCT npuitasatum B PagsHcbkomy
Coro3i.

B I'OCT 27.002-83 HamiiiHICTh BH3HAYAETHCS, SIK «BJIACTHUBICTH 00'€KTa
30epiraTd B 4Yaci B BCTAHOBJICHMX MeEXaxX 3HAUYEHHS BCIX MapameTpiB, IO
XapaKTepU3yIOTh 31aTHICTh BUKOHYBATH HEOOX1/IHI (PYHKIIIT B 3aJaHUX PEKUMAX
1 yMOBaxX 3aCTOCYBaHHS, TEXHIYHOTO OOCIYrOBYBaHHS, PEMOHTIB, 30€piraHus i
TPAHCTIOPTYBAHHS.

l'oBopsiun mpo 00'€KTH, MOKHA MaTH Ha yBa3l 1 KOHKPETHUI OO0'€KT
(manmpukian, miHis Ne 205), 1 0e3miy KOHKpEeTHHX OO'€KTIB (HampuKia,
Bumukaui cepii BBb-220 Bunycky 1977 p.), 1 neBHull kjiac 00'€KTiB, peaibHUX
ab0 IPOEKTOBaHMX, IO BIAMOBIJAIOTH 33/JaHIil CTPYKTYypl 1 CKJIaQy €JIE€MEHTIB
(mampuknan, crpoireni miactaniii 110 kB 6e3 BUMHKa4yiB Ha CTOPOHI BHIIO1
Hanpyru). CTpyKTypa 1 B3a€MOJIisl €JI€MEHTIB 00'€KTa BU3HAYAIOTh HOr0 MOJEIIb
HaIHHOCTI.

B Moaensix HaailiHOCTI IMIMPOKO BUKOPUCTOBYIOTH MOHATTS «EIEMEHT) 1
«cuctemay. O0'eKT, HATIMHICTH SKOTO PO3TJISAIAETHC HE3AJICKHO BIJT HAMIHMHOCTI
HOro 4YacTWH, a TUIBKHM 3aJIeKHO BiJ HOTO (PYHKIIOHANBHOI pOJl 1 MicUs B
cucteMi ad0 yCTaHOBI[l, Ha3UBalOTh €l1eMEHTOM. CyKYyIHICTh B3a€MO3AJIEAKHUX
eJeMeHTIB a00 00'€KTiB, MPU3HAYCHHUX 11 BUKOHAHHS MEBHOTO KOJIa 3aBJIaHb,
0 MaloTh €JIMHE KepyBaHHS (PYHKIIOHYBAHHSIM 1 PO3BUTKOM, HAa3UBaIOTh
CUCTEMOIO.

VYcrarkyBaHHS  €JIEKTPOCHEPTETUUHUX CUCTEM €, 3 OJHOro OOKYy,
€JIEMEHTOM BIJMOBIIHOI CUCTEMU a00 MiJICUCTEMHU, a 3 ITHIIOTO OOKY, - BUPOOOM,
TOOTO 00'€KTOM, HAJIMHICTh SIKOTO PO3TIISAAETHCS HE3aNEkKHO BiJ HOro poil B
cucremi, aie BiANOBIAHO A0 TexHIYHUX yMOB 1 ['OCT Ha mpoaykiito JaHOTo
tunmy. Bupobamu € Bci MalivMHU, amapaTd 1 1HIIE BCTAaTKYBaHHS, IO
MOCTAaBJIAIOTh 3aBOU-BUTOTOBIIOBAYI.

Bignosigao mo 'OCT 27.002-83 HamiliHICTh - KOMIUIEKCHA BJIACTUBICTD,
[0 MICTUTh B €001 O€3BIAMOBHICTb, JOBTOBIUYHICTh, PEMOHTOINPHUIATHICTH 1

30epeKe3TaTHICTh.

HaniifHicTh  €JIeKTPOCHEPreTUYHUX CHCTEM - TaKOX KOMILJIEKCHA
BJIACTUBICTh, IO BKJIIOYae B cebOe OE3BIAMOBHICTh, JOBIOBIYHICTD,
PEMOHTONPUIATHICTD, 30epeKe3aTHICTb, CTIAKO3/IaTHITD, PEKUMHY
KEPOBaHICTh, )KUBYYICTh 1 OE3MEKY.

be3BiaMOBHICTL - BHacTUBICT, 0O0'ekTa  Oe3ynmuHHO  30epiraTu
npare3JaTHUM CTaH NPOTArOM JEAKOro yacy abo AesiKoro HapoOITKYy.

[Ipane3gaTtuuil cran (mpane3faTHICTb) - CTaH o00'€kTa, MOpU  SIKOMY

3HAYEHHS BCIX MapaMeTpiB, 110 XapaKTepU3ylTh 3JaTHICTh BUKOHYBATH 3a/1aHi
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byHKIIIT, BIIMIOBIIAIOTh ~ BMMOTaM  HOPMAaTHMBHO-TEXHIYHOI 1 (ab0)
KOHCTPYKTOPCBKOT JOKYMEHTAIII1.

Hapo6iTok - TpuBaiicts a0 06csr poOoTH 00'eKTa.

JIOBroBiUHICTh - BJIACTHUBICTh 00'ekTa 30epiratd Impare3gaTHICTb 0
HAaCTaHHA TIPAaHMYHOIO CTaHy MPHU BCTAHOBJEHIM CHUCTEMI TEXHIYHOTO
00CIIyTOBYBaHHSI 1 PEMOHTY.

I'pannynuii cran - Takuii ctaH 00'€kTa, MpPU SKOMY HOro MOJAIbIIE
3aCTOCYBaHHS MO TMPU3HAYEHHIO HENpUIycTuMe abo HemouuibHe, abo
BIIHOBJIEHHS HEMOYKJINBE a00 HEQOLIJILHE.

PeMoHTONpUIaTHICTE -  BJACTUBICTH O0'€KTa, M0 TOJIATAaE B
MPUCTOCOBAHOCTI JI0 MOMEPEMKEHHS 1 BUSBICHHS MPUYWH BUHUKHEHHS B1JMOB,
VIIKOKE€Hb, 10 MIATPUMKH 1 BIIHOBJICHHS Mpale3AaTHOCTI HUISIXOM TEXHIYHOTO
00CIIyrOBYBaHHSI 1 PEMOHTIB.

BingmoBa mpare3natHocTi - MOAIS, IO MOJSArae B mepexojii ob'ekta 3
OJTHOTO PIBHS MpaIe3AaTHOCTI Ha 1HIIIK, O1UTBIIT HU3BKHUH.

BiamoBa (yHKIIOHYBaHHS - MOJis, IO MOJArae B Mepexoil o0'ekra 3
OJIHOTO BIJTHOCHOTO piBHSA (PYHKIIOHYBAaHHsS Ha 1HINM, Ounbm HU3bkuH. Ilig
BIJIHOCHUM pIBHEM (PYHKI[IOHYBaHHSI PO3YMIETbCS BIJHOIICHHS (PAKTUYHOTO
PiBHS 10 HEOOX1THOTO B 1Ielf MOMEHT 4acy. BiiiMoBHM OyBaroTh MOBHI 1 YaCTKOBI.
YacTkoBa BIJIMOBa Ipale3gaTHOCTI MEpPEeBOJUTh OO'€KT B CTaH YacTKOBOI
npane3aaTHocTi. [IoBHI BIAMOBU MPUBOJIATH 00'€KT /10 HEMpale3aTHOTO CTaHy.

Henpanesnatauii cran - ctaH o00'ekTa, HNpH SIKOMY BIH HE 3/1aTHUU
BUKOHYBATH BCl 3aJiaH1 (DyHKIII].

[Ipane3natHuii 00'ekT Moxke OyTH B poOodyoMy 1 HepoOodomy ctaHi. B
poOoYOMy CTaH1 BIH BUKOHY€E 3aJlaHl (PyHKIIii, B HEpOOOUOMY - HE BUKOHYE.

HepoOounii ctaH MicTUTh B cOOl CTaHM MOINEPEIKYBAJIBHOIO PEMOHTY,
aBapiHOrO PEMOHTY, aBapiifHOTO MPOCTOIO 1 3AJIEKHOTO MPOCTOIO.

Po6ounii ctan 00'ekTa MICTUTh B COO1 HACTYIHI PEKUMH:

— HOpMAaJIbHUM, KOJIU 3a0€3MeUyI0OThCS 3HAYEHHS 33JJaHUX MTapaMeTpiB
pexuMy poOOTH 1 pe3epBYBaHHS B BCTAHOBIICHUX MEXax;

— PEMOHTHUH, KOJIM YaCTHUHA €JEeMEHTIB 00'ekTa mepedyBae B CTaHl
NonepeKyBalbHOro a00 aBapiiHOTO PEMOHTY;

— aBapiiHUN - BiJ] MOMEHTY BUHUKHEHHSI BIJIMOBU €JIEMEHTa J0
MOMEHTY JIOKaji3alli BiIMOBY;

- niciasaBapiiHUA - BIJ MOMEHTY JIOKami3alii BIAMOBH [0
BCTAHOBJICHHS 33JIaHOTO PEXUMY.
30epexxe3aTHICTh - 1€ BJIACTUBICTh 00'ekTa 30epiraTi 3HAYCHHS

MOKAa3HUKIB 0€3B1IMOBHOCTI, JIOBITOBIYHOCT1 1 PEMOHTOINPUIATHOCTI MPOTITOM 1
niciisg 30epiranss 1 (a00) TpaHCIIOPTYBaHHS.

CTiMKO31aTHICTh - BIACTHBICTh CUCTEMHU OE3yNUHHO 30€piratu CTIMKICTh
MPOTArOM JIESIKOTO 1HTEpBaIy Yacy.

CTilKICTb - 3MaTHICTh CUCTEMH NIEPEXOJUTHU Bl OJTHOTO CTIHKOTO PEXKUMY
710 THIIIOTO TIPU Pi3HUX 30YyPIOIOYUX BILJIUBAX.
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PexxriMHa KepoBaHICTh - 1I€ BJIACTUBICTb CHCTEMHU 3a0e3nedyBaTH
BKJIIOYEHHSI, BIAKIIOUEHHS 1 3MIHY PEXHUMY POOOTH €JIEMEHTIB 3a 3aJaHuM
aJATOPUTMOM.

JKuBy4YICTb - BIACTHBICTH CUCTEMHU MPOTUCTOSITH BEIUKUM 30ypIOBaHHSIM
peXUMY, HE JOMYyCKaTH X JIAHI[IOTOBOT'O PO3BUTKY 1 MAacOBOTO BIJKIIIOUECHHS
CIOKMBayiB, HE TNepeAdayeHoro ajroputMoM poOOTH MIPOTHABAPIHHOI
aBTOMATHKHU.

besneka Bu3HAYa€THCS K BIACTUBICTh 00'€KTa HE CTBOPIOBATH HEOE3MEKU
JUIsL TIIOJIeH 1 HAaBKOJIUMIITHBOTO CEPEIOBHINA B BCIX MOXKJIMBUX PEXKHUMaX PoOOTH 1
aBaplHUX CHUTYaIliil.

[IprunHamMu BIIMOB YCTAaTKyBaHHSI € YIIKOJXKEHHS 400 HECTIPABHOCTI.

[lin ymkomKeHHSIMH B €HEPreTHIll 3BUYANHO PO3yMiIOTh pPyHHYBaHHS
BCTAaTKyBaHHS, TOJIOMKY JeTajded, NOPYIIEHHS IUJIOCTI ENEeKTPUYHHUX 1
MarHiTHUX JIAHIIOT1B, ICYBAHHS 130JIS1111.

[lin HecnpaBHOCTAMH - pa3peryiOBaHHS MEXaHi3MIB 0e3 pyilHYyBaHHS 1
MCyBaHHS Ta 1H. YIIKOMXEHHS 1 HECHPaBHOCTI, B CBOK YEpry, MOXYTh
BUHUKHYTHU Yepe3 1ePeKkTr BCTaTKyBaHHS, TOOTO uepes:

- HEBIJMOBIAHICTh MOTO0 BCTAHOBJIEHUM BHUMOTaM IPU BUIYCKY 3 3aBOJY-
BUTOTOBIIOBaYa (Opak MpoyKILii);

- aBapiiiHi (HepO3paxoBaHi) BIUIMBIB HABKOJIUIIIHHOTO CEPEAOBUIIIA;

- HEeMpaBWJIbHE TPAHCTIOPTYBAaHHS, MOHTaX, OOCITyTOBYBaHHS 1 PEMOHT.

BigmoBa eneKTpoeHEepreTUYHOi YCTAaHOBKM B BUKOHAHHI 3aJJaHUX
¢byHkii# (BiaMoBa (GyHKIIIOHYBaHHS ) HACTYIIA€ B Pe3yJIbTaTl B1JIMOB:

- YCTaTKyBaHHS;

- CYMDKHUX YCTaHOBOK;

- IPOTHUABAPIiHOT ABTOMATUKH.

A TakoX TMpHU HEPO3paxOBaHUX 3OBHINIHIX BIUIMBaX abo0 WpH
HEMOXJIMBOCTI 3aJI0BOJICHHSI BUMOT JI0 KUIBKOCTI 1 SIKOCT1 eekTpoeHeprii. [lpu
HasBHOCTI B YCTAHOBIIl PE3EPBHUX €JEMEHTIB, NPU MOMIMBOCTI 3aMIHU
BCTAaTKyBaHHS, 110 BIIMOBUJIO, 1 PEMOHTY 0€3 NMPUNHHEHHS pOOOTH HAAINHICTD
YCTAHOBKHM OyJie BU3HAUATHUCS HE TIIBKM YAaCTOTOIO BIJIMOB, ajie 1 IIBHUJIKICTIO
B1IHOBJICHHSI OCHOBHUX 1 PE€3€PBHUX €JIEMEHTIB.

PiBenb po3nany GyHKIIOHYBAaHHS YCTAHOBOK €HEPTrOCUCTEM MPHU aBapisix 1
MOPYILIEHHSIX B PoOOTI Ha3WBawTh rMubOuHO0. Ha enexkrpocraHmisix riamduHa
aBapif XapakTepU3Yye€TbCs PIBHEM 3HIDKEHHS PO3TAIIOBAHOI MOTYXHOCTI 1
BUPOOITKM €JEeKTPOCHEeprii, Ha MJCTAHIIAX - KUIBKICTIO BIJKIIOYCHUX
CIO’KMBAYiB 1 HEJOBIJMYCKOM €HEprii, Ha JIHISAX eJeKTporepenayl - 4ucioM
BIIKJIIOUEHHUX JIAHIIOTIB 1 PIBHEM 3HMXKEHHS TMPOMYCKHOI 3aTHOCTi, B
CICKTPUYHUX Mepekax - O00CATOM BIAKIIOYEHHUX CIIOKHWBAYMB 1 pPalOHHHX
MiICTaHIM, B CHCTEMax EJIEKTPOMOCTadyaHHS - PIBHEM aBapiMiHUX OOMEKCHb
CIIO’KHMBAYiB, B EHEPrOCUCTEMAX 1 00'€IHAHHSIX - PIBHEM A€PIUUTY MOTYKHOCTI 1
€Heprii, a TAKOX PIBHEM 3HIKEHHS YaCTOTH.



['muOuna aBapiif 3aneXuTh BiJ TPHUBAJIOCTI 1 CIOCOOY BITHOBICHHS
(yHKI[IOHYBaHHSI YCTAaHOBOK. B JeAKMX yCTaHOBKax, TaKUX SIK YCTaHOBKH
BrnacHux norped AEC, HaBiTh KOPOTKOYACHE 3HUKEHHS HAMPYTHU MPU KOPOTKUX
3aMUKaHHSAX TPUBOJUTH JI0 MOPYLIEHHS POOOTH MexaHi3MiB. BiakmatoueHHs
VIIKO/PKEHOT JUISTHKM MEpEeXi [1€10 PeIeHHOro 3aXHCTy HE BIJHOBIIOE
Mpane3aaTHOCTI MEXaHI3My HaBiTh MPU HASBHOCTI JKEpEN MKUBIICHHS, IO
MpalolTh B PEXUMI IMOCTIMHO BKIIOYEHOrOo pe3epBy. st OUIBIIOCTI XK
YCTAHOBOK TaKe 3HWIKCHHS HANpyrd HE € BIAMOBOIO 1 INMOMHA aBapidl mpu
bOMY OIIIHIOETHCS TUTbKU JUISI CIOKUBAYIB, SIKUX BIAKIIOUYAIOTh.

OyHKIIIOHYBaHHS YCTAHOBOK BIJHOBJIOETHCS IUIAXOM BIJIKIIOYEHHS
VIIKO/KEHUX E€JEMEHTIB JI€I0 PEJICHOTO 3aXUCTY, 3ac00aMH MpOTHUABAPIAHOT
aproMatuku (AIIB, ABP), musixom omepaTUBHHMX IMEPEMHKaHb, SIKI BHUKOHYE
YeproBHIl MEepCcoHall, AUCHETYEP EIEKTPUUHOI Mepexki abo e€HEeprocUcTeMu, a
TaKO0XX MPOBEJICHHSM aBapiiiHO-BII0YTOBHUX PEMOHTIB.

I'muOuna aBapiii 3 MOPYIICHHSM >KUBJICHHS CIOXXWBA4iB BU3HAYAETHCS
CTyNEHEM pe3epBYBaHHS BCTATKyBaHHS 1 yCTaHOBOK. Ha enexkTpocTaHuisix €
pe3epB reHepatopHoi motyxHOCTi. llelt pe3epB 3aknaaeHuit B 00epTOBHX 1
3YMUHEHUX TypOoO- 1 TiAporeHepaTopax, B rapsyux 1 XOJOJAHUX KOTIoarperarax,
B AKTUBHIM 30HI EHEPreTUYHUX SJAEPHUX PEAKTOpPiB, B CIELIaIbHUX
ra3oTypOiHHUX ycTaHOBKax. Ha mifcTaHiisix 1 B €JIeKTpOMepekax € SIBHUM 1
CXOBaHUU pe3epB MPOIYCKHOI 3/IaTHOCTi, IO TOJISITa€ B HEAOBAaHTAXKEHHI
pobouux 1 pe3epBHUX JiHIA 1 TpaHCPOPMATOPIB, B MOKIMBOMY aBapiiHOMY
MepeBaHTaKEHHI €JIEMEHTIB, 110 3aJTUIITUINCS B pOOOTI.

YacToTa, TpUBANICTh 1 TIMOWHA aBapiii B EHEProcUCTEMAaX BU3HAYAIOTHCS
B BEJIMKOMY CTYIEHI HAsBHICTIO IUIAHOBUX 1 MO3alUIAHOBUX BIJKJIIOYEHD 1
3YNUHOK YCTaTKyBaHHs, K1 NOCIA0JISIIOTh CTYIIHb PE3E€PBYBaHHS YyCTAHOBOK.

[1naHOB1 BIAKIIIOUEHHS 3A1MCHIOIOTH BIAMOBIIHO /10 rpadika MOTOYHHX 1
KamiTaJbHUX PEMOHTIB, M0 KOPEKTYEThCS 3aJ€KHO BiJI BUHMKHEHHS a0o
B1JICYTHOCTI aBapiii Harepe 0 AH1 HaMIY€HOTO BiJIKJIFOUEHHS.

[To3annaHoBl BIAKIIOUEHHS BHUKOHYIOTH MPU HEOOXIAHOCTI IUTaBKHU
OJKeJie/ll, YCYHEHHS BUSIBICHHX J€(eKTIB, HEOE3NEeUHUX pexKUMiB abo mpu
HAaCTaHHI TPAHUYHUX CTAHIB.

BiaMoBH cripalibOBYBaHHS, HECEJIEKTHUBHI 1 MOMUJIKOBI CIPalbOBYBaHHS
MPUCTPOIB PEIEHHOTO 3aXHUCTy, a TAKOXK MOMUIIKH MEPCOHANY 30UIbIIYIOThH
rUOWHY aBapiil, COPUSIOTh PO3BUTKY BaXXKUX JIAHIIOTOBUX aBapiil, TaKUX SIK
aBapii Ha miBHIYuHOMY cxofi CIIIA 1 Kanaau, 1 B Mocksi (2005p.). BunukHeHHs
noAIOHUX aBapiii B eHEProcucTeMax OUIBIIOCTI PO3BUHEHUX KPaAiH CBIIYUTH MPO
BEJIMKY 3HAYUMICTh MPOOJIEMHU HAAIMHOCTI B €HEPIreTHLll Ha CY4aCHOMY eTaml ii
po3BUTKY. (OcO0JIMBO TOCTpPO CTa€ 3aBJaHHS 3a0€3MEUEHHS KUBYYOCTI
€HEpProCUCTEM,  KEPOBAaHOCTI  YCTAHOBOK, O€3MeKM  BCTAaTKyBaHHA 1
0e3mepeOiIHOCTI eNeKTPONIOCTauaHHs CII0KUBAYIB.



Jlekmis 2
IIpuyuHM i XapaKkTep YHIKO/IKeHb OCHOBHHMX €JIEMEHTIB CHCTEM
€JIEKTPONOCTAYAHHSA

BigMoBa € ogHMM 3 OCHOBHHUX MOHSATH Teopii HamidHOCTI. [loHATTS mpo
NOBHY 1 YacTKOBY BIAMOBY BIJOMBae Ty OOCTaBUHY, WO CHCTEMa
enexktponoctadanHs (CEII) ta i wacTuam € 00'eKTOM 3 piBHEM €(EKTHUBHOCTI
(GyHKI[IOHYBaHHS, 110  3MiHIO€ThCS.  Hampuknan, 1pu  YIIKOJKEHHI
cexmionosanoi JIEIl BigkmroyaeTbecsd TUIBKM YacTHHA JIIHIT, IO O3HAYae
gacTkoBy BigmMoBy JIEII. OOmexeHe 1 HESIKICHE €JIEKTPONOCTaYaHHS €
4acTKOBUMH BiiMoBaMu QyHk11oHyBaHHs CEII, Ha BiiMiHY BiJl TOBHOI IEpEPBU
€JIEKTPONOCTaYaHHs, KOJIM CIIOXKUBA4 MOBHICTIO BTPAYa€E €IEKTPOCHEPTIIO.

[IpoBenemo kinacudikailio BiJIMOB.

3a TPUBAJICTIO PO3PI3HAIOTH HACTYIIHI BIIMOBH B €JIEKTPONOCTAYaHHI:

- TpuBajl TMEpepBU B EJEKTPOINOCTAYaHHI CIIOXKHKBada, OOYMOBIIEHI
nmikBigamiero macoBux ymkomxeHb B CEIl, Bukiukanux, SK MpaBHIo,
roJIONIAHO-BITPOBUMHU pyHHYBaHHsIMU omop 1 mpoBojiB JIEII (ma mepiox o
JEKIJIbKOX J110);

- TOPUNUHEHHS  KUBJCHHS  CIOXHWBAa4iB Ha  4Yac  BIJHOBJICHHS
Mpare31aTHOCTI eaeMenTa, 1o BiamoBus, CEII (4...24 rox.);

- TPUNHWHEHHS JKWBJICHHS CIHOXHBA4YiB Ha dYac, HEOOXIMHUH s
BKJIIOYEHHSI PE3EPBHOTO KUBIICHHS BPY4YHY, [isIMA OMNEPATUBHO - BUI3HUX
OpuraJ miaAnpueMCTB eNeKTpuuHuX Mepex (1,5...6 roa.);

- NOPUNUHEHHS JKUBJICHHS Ha 4Yac OMNEpPaTUBHUX  [EPEMHKaHb,
BUKOHYBAaHHUX YE€PTOBUM MEPCOHATIOM Ha MIACTaHIISAX (KIJIbKa XBUJIHMH);

- KOpPOTKOYacHa BIAMOBa B €JIEKTPONOCTAYaHHI CIOXXKMBaya Ha Yac
aBTOMAaTHUYHOTO BBEJCHHS PE3EPBHOTO JKUBJICHHS a00 aBTOMAaTUYHOIO
BIIKJTIOUEHHSI YIIKOJIX)KEHO1 IUITHKYA Mepexi (KIIbKa CEeKYH/).

3 nornsAany Ha 1HPOPMYBaHHS BIIMOBHU OYBaIOTh:

- panToBi, KOJM CIIOXKUBA4 HE OJEPKYE HIAKOT iHPOpMAaIlii PO BIIMOBY;

- MO3aIIaHOBI BIIKIIOYEHHS, BIJIOMOCTI MPO SIKI HAIXOASITh CHOXKHBAYEBI
HE3aJ/0BI0 0 MOMEHTY BIJIKJIFOYEHHS;

- IUJIAHOB1 BIIKJTIOYEHHSI, PO 5K CIIOKMBaya MOMEPeKyIOTh 3aBYaCHO.

CTOCOBHO A0 BIJMOBH 1 YHIKOJ)KEHHSI 3aCTOCOBYIOTH TaKl MOHATTA, K
KpUTEpIii, MpUYKUHA, O3HAKH (IIPOSIB), XapaKTep 1 HACIIJIKH.

Kputepiii BigMoBH - mpane3gaTHUM cTaH o00'€eKTa BHU3HAYAETHCS
MepeikoM 3aJJaHuX MapaMeTpiB 1 MOPUIYCTUMUX MEX IXHBOI 3MIHU -
nonyckamu. [lopyllleHHSIM Mpaie3laTHOrO0 CTaHy BBa)Kae€TbCs BUXiJ xoua O
OJIHOTO TMapaMeTpa 3a BCTAHOBICHUN J0mMycK. O3HaKW, MO 03BOJSAIOTH
BCTAHOBUTU (DaKT MOPYIICHHS Mpale3gaTHOTO CTaHy, € KPUTEPIsIMU BiAMOB.
BoHu 3a3Ha4yeH1 B HOPMAaTUBHO-TEXHIYHIN TOKYMEHTAallll Ha 00'€KT.

[Ipyunnamu  BiAMOB  MOXYTh OyTH  JnedeKkTH, JOMmyIlleHI MpHu
KOHCTPYIOBaHHI, BHpPOOHHUIITBI 1 PEMOHTaX, MOPYIIEHHI MpaBWil 1 HOPM



eKCIUTyaTallli, pi3HOr0 POJAY VYIIKOJKEHHS, a TaKOX MPHUPOJHI MPOLECH
3HOIIIYBAHHS 1 CTAPIHHSL.

O3nakamu BiAMOBU (YIIKOJKEHHS) Ha3MBalOTh Oe3mocepenHi, ado
HEMpsMi BIUIMBM Ha OPTaHMW MOYYTTIB CHOCTEpiraya siBUILl, XapaKTEPHUX IJIs
HeMpare3gaTHOro cTaHy 00'eKTiB a00 3B'A3aHUX 3 HUM mpoilieciB. Hanpuknan,
3MiHa MOKa3HUKIB KOHTPOJBHUX MPUIIAJIB, il CHTHAJILHOTO MPUCTPOIO, MOSBa
XapaKTEepHUX IIYMiB.

XapakTtepoM BiAMOBHU (YIIKO/DKEHHS) HA3UBAIOTh KOHKPETHI 3MIHU B
00'e€KTi, MOB'I3aH1 3 BUHUKHEHHSIM B1JIMOBU (YIIKOJXKEHHSI), HAIIPUKJIaJl OOpUB
MIPOBE/ICHHS.

Jlo HacIiAKIB BIIMOBH BiAHOCSATHCS SIBUIIA, TTPOIECH 1 TTO11, 110 BUHUKIIH
icis BIIMOBH 1 0€310cepeIHhO MOB'sI3aH1 3 HUM (3yNIMHKA JIBUTYHA, BIATaBaHHS
XOJIOMWJIbHUKA Ta 1H.). [HO/1 HACTIIKK BIIMOBU € MOTO O3HAKaMH.

JIns  00'€eKTiB  €HEPreTUKM  OCHOBHOIO  HOPMATHUBHO-TEXHIUYHOIO
JOKYMEHTAI[IEI0, 110 BCTAHOBJIIOE KpUTepli BIiAMOB, € «lHCTpyKuisS 3
po3ciilyBaHHs 1 00Ky aBapiil Ta 1HIIUX MOPYIIEHb B POOOTI €NEeKTPOCTAHIIIH,
CJIEKTPUYHUX 1 TEIJIOBUX MEPEXK, CEHEProCUCTEM 1 €EHEpProod’€IHaHbY.
BianoBigHO 10 1LBOro JOKYMEHTAa MOPYIIEHHS POOOTH OO'€KTIB €HEPreTHUKU
3aJIEKHO BIJ XAPAKTEPUCTUKU MOPYIICHHS CTYINEHsS YIIKO/UKEHHS 1 iXHIX
HACIIJKIB BBaXaIOTh aBapii, BIIMOBH B poOoTi | crynens, BigzmoBu B poOoTi I
CTYNEHS, CIIOXKUBY1 BIJKIIOUCHHS.

ABapii OyBalOTh CTaHI[IliHI, €JIEKTPOMEPEKEBl, TEIIOMEpPEXKEBl 1
cucteMHi. Ha miaAnpueMcTBI €IEKTPUYHOT MEPEXI aBapi€l0 BBaXKaIOTh
MOPYILICHHS HOPMaJIbHOT pOOOTH €IEKTPUYHOI MepeKi Harpyroto 6 kB 1 Oimbiie,
10 BUKJIMKAJIO:

- MepEepBY €JIEKTPONOCTAYaHHS OJHOTO 1 Olnbllle croxuBayviB | kaTeropii,
[0 MAlOTh KUBJICHHS BiJ] IBOX HE3AJICKHUX JKEPEJ, HAa CTPOK, 10 MNEPEBUIILYE
yac [ii MPHUCTPOIB aABTOMATHYHOrO MOBTOpHOTO BKItoueHHs (AIIB) abo
aBTOMAaTHUYHOTO BBeAeHHS pe3epBy (ABP); mnpu HEBIAMOBIIHOCTI CXEMH
KUBJICHHS  cnokuBauiB |  kareropii Bumoram IlpaBun  mpucTpoiB
enexktpoyctaHoBOK (IIYE) (To6To He 3a0e3neueHnM eNeKTPONOCTa4aHHSM Bij
JIBOX HE3aJIeKHUX JIKEpesl JKUBJIEHHS) Ha CTPOK Ouibiie 2,5 roa, a A
CLITbCHKOTOCIIOIAPCHKHUX CTHOKMBaUiB - Oibie 10 rox;

- MEepEePBY €JIEKTPONoCcCTayaHHs OJHOTO 1 OuIbIne cnoxuBayiB Il kaTeropii
Ha CTPOK Oumbime 2,5 Tofa, a IS CUIbCBKOTOCIOAApPChKUX croxuBadip I
KaTeropii - 6iapie 10 rox;

- IepEPBY €IEKTPONOCTaYaHHS OJIHOTO 1 OubIie croxuBauib I kaTeropii
Ha CTPOK Oiblie 24 Tox;

- HEJOBIANMYUIEHHS  E€JEKTPOEHEprii  CchoXkuBayaM B  PO3Mipi
20 Ttnc. kBr-rom 1 Ol  HE3aJdeXHO BIJ TPUBAJIOCTI  IEpPEPBU
€JEKTPONOCTAaYaHHS;

- pyHHYBaHHSI CuUJOBOro TpaHcpopmartopa mnoryxHicTio 10 MBA 1
OUIBIIIE, SIKIIO BIJTHOBJICHHS HOr0 HEMOXKJINBE a00 HEJOIIIbHE;



- ymkokenHst [1J1 110 kB 1 Bule, 1110 BUMarae BiJIHOBJICHHSI IPOTSTOM
24 rom, a TakoX YIIKOJKEeHHS KabOenbHoi minHii 110 kB, mo Bumarae
BIJHOBJICHHS MPOTATOM 36 TOJ;

- TOXEeXy Ha MmiAcTaHuli 3 Bumor Hampyroto 110 kB 1 Outeuie, 1mo
BUKJIMKAJIA i 3HECTPYMJICHHS Ha CTPOK 8 TOJMH 1 OLJIbIIIE.

CucrtemHa aBapis 11e:

- TOpPYUIEHHS CTIMKOCTI €HEpProcMcTeMH, MOJAUI ii Ha YacTUHHU, IO
BUKJIMKaJa BIJKJIIOUEHHs CIIO’KMBAaYiB HA 3arajibHy MOTYXHICTh Ouibiie 5 % BiA
HaBaHTAXEHHSI EHEPTOCUCTEMU;

- poboTa EHEPTOCUCTEMH 3 YaCTOTOI HIbk4e 49,5 't TpuBaiicTio OiIbIIe
1 rox;

- MacoBi BiakmodyeHHs abo ymkomkenHs JIEIT manpyroro 6 kB 1 Bume
4yepe3 CTUXIMHE SIBUINE, K1 MPU3BENU 0 BIIKIIOYEHHS CIOKHBAY1B Ha 3arajbHy
NOTYKHICTh O1b11e 10 % HaBaHTa)KEHHS €HEPrOCUCTEMU.

BinmMoBor0 B po0GOTI IEPIIOTO CTYIEHS €:

- MOPYIICHHS HOPMAJIBHOI POOOTH E€IEKTPUYHOT MEPEXI, 0 BUKIUKAIO
MepepBy EJIEKTPONOCTAUYaHHsI OJHOro 1 Oulblle crnoxuBadiB | kareropii, npu
HEBIJIIMOBIAHOCTI cXeMH ixHbporo »kuBiacHHS IIVE, ab0o oxHoro 1 Ouiblie
crioxxuBadviB Il kareropii Ha cTtpok 0,5...2,5 roza, a 11 CUIBCHKOTOCIIOIAPCHKUX
crioxuBaviB - 2...10 roma; omgHoro 1 Ounbmie crioxkuBaviB III kaTeropii Ha cTpok
8...24 ron;

- HEJIOBIAMYIIEHHS €JIeKTpOoeHeprii croxuBadam 5...20 tuc. kBt -rog;

- YUIKOJI)KEHHSI OCHOBHOTO €JIEKTPOYCTAaTKYBaHHSI MEPEX, 10 BHUMAarae
B1IOYJIOBHOT'O PEMOHTY B BCTAHOBJICHU TEPMIH;

- YIIKOJI>)KEHHSI TIOBITPsAHOI a00 kabenbHOi JiHii 35, 110 kB, mo Bumarae
B1I0YJIOBHOT'O PEMOHTY B CTpOK 110 24 (36 roxn).

Jlo BIAMOB B pOOOTI ApYyroro CTyNeHs HajeXaTh NOPYIIEHHS HOPMaJIbHOI
poOOTH €IEKTPUYHUX MEPEK, B TOMY UUCII:

- IEPEPBU B €JIEKTPOIOCTAUYaHHI CIIOKUBaYIB, 1110 HE € aBapieto | cTynens;
VIIKOKEHHS JIESIKUX BUJIIB yCTAaTKYBaHHS;

- HEJIOBUKOHAHHS JUCIETUYEPCHKOTO rpadika eleKTpoHABaHTaXEHHs a0o
OMEPaTUBHOIO 3aBJIaHHS IUCIIETUYEPA;

- aBTOMaTU4YHE  BIAKIIOYEHHS a00 MOMWIKOBE  BIJIKJIIOYEHHS
BCTAaTKYBaHHS IEPCOHAIIOM;

- 3HECTPYMJICHHSI IUITHOK €JIEKTPOMEPEKi1 HAPYTrow Hux4e 6 kB.

ABapii 1 BIIMOBH 3aJI€’KHO BiJl IPUYUH BUHYBATIIB IXHHOTO BUHHUKHEHHS
OyBaroTh 3 BUHMU:

- TepCOHaly eJIEKTPOIIINPUEMCTBA A00 €HEPrOyIPaBIiHHS;

- 1HIIUX oprasizarii (3aBO/11B-BUTOTOBIIIOBAYIB, MPOEKTHUX,
Oy/iBEIbHUX, MOHTQXXHUX Ta 1H.);

- CTOpPOHHIX Oprasizaiiii i ocio;

- 4depe3 CTUXIMHI SBUIIA.

10



Jlekuis 3
3arajbHM OTJIsil HAAIMHOCTI eJIEMEHTIB CUCTEM eJIEKTPONOCTAYAHHSA

CamMum HeHaIIMHUM eneMeHToM cucteM enekTpornocTtadanHs (CEII) e
niuii enextponepenaui (JIEIT) uepes po3cepeKeHICTh O TEPUTOPII 1 BILTUBH Ha
HUX PI13HUX 30BHIMIHIX (QakTopiB. Tak, B MICBKUX €JIEKTpOMEpekax OIU3bKO 85
% BiakmroueHb JoBoAAThCA Ha JIEIL. B ciabcbkux mepexax 1g nudpa gocsrae
90...95%.

OCHOBHUMU NMPUYMHAMH YIIKOJKeHb NOBITpssHUX JiHii (I1]) e:

- TPO30BI MEPEKPHUTTS 130JIA1I11;

- TOJIOJIIJIHO - 13MOPO3€B1 BIAKIAJCHHS;

- HaBaHTa)XXEHHS BiJ BITPY;

- BIOpaIist 1 TAaHOK MPOBOJIIB;

- 3aropsiHHSA JIEPEB'IHUX OMOD;

- ocJIa0JeHHs MEXaH1YHOI MIIHOCTI JieTaliel onop;

- YIIKOJ>KEHHS OMOop 1 MPOBOAIB aBTOTPAHCIIOPTOM 1 MEXaHI3MaMHU Ta 1H.

30BHIINIHI BIUIMBU TOPUBOJATH JIO MEPEKPUTTA 130Js11i, PO3PUBY
130JIATOPIB, OIUIABJICHHIO METAJEBUX JeTalie, 0OpUBY MPOBOIIB, OCIA0ICHHIO
iXHbOI MEXaHIYHOi MIIHOCTI TpH BiOpalii 1 TaHIi B pe3yJabTaTi po3jaamy
OKpEMHUX JpOTIB, TOJIOMIIl JETalie, MaJiHHIO CTIMOK pa3oM 3 MPOBOJAMH.
Haii01inb111 BaXkKi HACIiIKU BUKJIUKAIOTh TOJIOJIHO - BITPOBI HABAHTAXKEHHS.

[Topymiennst B HopManbHiil po6oTi [1JI Buknrkano psigom hakTopis:

- MEepeBUIIEHHSIM (aKTUYHUX 30BHIMIHIX HABAHTAXXE€Hb PO3PAXyYHKOBUX
3HAYCHB;

- nedextamu, 1O JOMYCKAIOTh IPU BUTOTOBJIEHHI OMOp, MPOBOIIB
13os01i [1JI (3acTocyBaHHA HHM3BKHX MapoK LIEMEHTY 1 MeTaly, HOpYLICHHS
LIEHTPYBAaHHS apMaTtypu B 3ai300€TOHHUX BHUPOOAX, HESIKICHE IPOCOUYCHHS
JIEPEBUHM AaHTUCENTUKAMU, HESKICHE 3'€[IHaHHS JPOTIB MPU BUTOTOBJICHHI
MPOBE/ICHHS Ta 1H.);

- HEMpaBWIbHUM 3aCTOCYBAaHHSIM THIIB IPOBOJIIB, OMOP, 130JSTOPIB MO
MPUPOJIHO - KIIIMATUYHUM 30HAM KpaiHu;

- BUKOPHUCTaHHS TJIyXHX 3aTHCKadiB 3aMiCThb 3aTHCKadiB OOMEKEHOI
MIIHOCTI 3aKJIaJICHHS Ta 1H.;

- TOpPYUIEHHSIM TMpaBWJI MOHTaxy 1 cnopyxeHHs [IJI (HempaBuiibHe
BUBEJICHHS CTIMOK 3a11300€TOHHUX OIOpP, HEIOCTATHE MOTJIUOICHHS OMOp MpH
YCTaHOBIIl, pO3KadyBaHHA MPOBOJAIB 1O TpaBepcax oOMop; HeNpaBUIbHA
YCTAHOBKA CTPLI NPOTUHY Ta 1H.);

- MOpPYUICHHSMHU MNP MPUWMaAHHI JIHII B €KCILTyaTalilo (HEBUKOHAHHS
nepeBipku ePEeKTHUX 130JATOPIB 1 TEPMO3BapHUX 3'€/IHAHb, HEBIAMOBIIHICTD
3aCTOCOBAHUX THUIIIB BUPOOIB 3aKIaJ€HUM B MPOEKTaX);

- HeNOJIKaMu eKcIutyaTalii (HeJOTpUMaHHSI CTPOKIB, OOCSTIB 1 CKJIaLy
MepeBipoK, BUMIPIB, 3aMiHU Je(DEKTHOTO0 BCTAaTKyBaHHS, KaliTalbHUX PEMOHTIB,
(dhapOyBaHHs, TIATIAKKY 1 1HIIUX poOIT Ha [1J]);
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- IOPYIIEHHSIMU CTOPOHHIMU OpraHi3alisiMu 1 ocodamu (Hai3au Ha ONOpH,
npoizau nia [1JI BucokorabapuTHUX MEXaHI3MiB, HAKUIM ).

OCHOBHOIO PUUYMHOKO YIIKOKeHb kabenbHux diHid (KJI) € mopymeHHs
iXHbOT MEXaHIYHOi MIIHOCTI OyJiBEJbHHUMHM MAaIlMHAMHU 1 MEXaHI3MaMu IpHU
IPYHTOBUX po0OOTax. 3 1i€l MPUUMHUA B MICBKHX €JIEKTPOMEpEkKax BiJI0OYBAETHCS
omm3pko 60...70 % ycix ymkomxenb KJI. [HImMMU npuurHamMu € cTapiHHS
MDK(a3HOT 1 MOSCHOI 13051111, IHTEHCUBHA KOpO3is (€JIEKTpUYHA 1 XIMIYHA)
MOKPUTTSI, TEPEBAHTAXKECHHSI Ka0eno, TMPOHUKHEHHS BOJOTU B KaOelb,
MOPYILIECHHS 13071511111 TPU3YHAMU.

[MomkomxyBanicts KJI 3anexuts Big criocoOy mpokiaaku KJI (B 3emui,
0siokax, TpyOax, TYHEJsX), pi3HUII FOPU30HTATBLHUX PiBHIB AuUIssHKUA KJI (pu
BEJIMKHUX Nepenanax BiA0yBaeTbcsi HaOpsSKaHHS Macia 1 OCYLIEHHs 130Js11i),
arpeCUBHOCTI HABKOJIUIIHBOI'O CEPEJOBUINA, BEJIMUYMHU OJYKAlOYUX CTPYMIB 1
HasIBHOCTI 3aXUCTYy B1Jl HUX, IHTEHCUBHOCTI BEJI€HHs OyAiBEIbHUX POOIT B 30HI
npoxknanku KJI, ctpoky ekcryartaiiii, pexxuMy poOOTH.

Enextpuuni mpoOoi 3BMYaiiHO BIOYBalOThCS HE B LIJIOMY Kaleni, a B
MICIISIX YCTAaHOBKHM CIOJIYYHHMX MY(PT, Ha KIHIIEBUX BHPBaX, BEPTUKAIbHUX
IUISIHKaX KaOeJro.

CunoBi  TpanchopMaTOpH YIIKOJKYETHCA 3HAYHO pijlle, HDK JHIT
eJIeKTponepeaai, OHaK BiIMOBA TpaHChOpMaTOpa BEJE 0 BAKKUX HACIIJIKIB 1
BIIHOBJICHHS MOTO Mpane3aaTHOCTI BUMarae TpUBajioro yacy.

OCHOBHI TPUYMHU YIIKOKEHHS TPaHCPOPMATOPIB:

- YHIKOJDKEHHS 130111 00MOTOK TpaHchopmaTopa uepe3 Jnedextu
KOHCTPYKIIli 1 BUTOTOBJICHHS, MPHU BIUIMBI 30BHIIIHIX MEpEHANPYr B MEPExi,
CTPYMIB KOPOTKHX 3aMUKaHb;

- YIIKO/KEHHS TepeMHKadyiB (B OCHOBHOMY pEryJIbOBaHMX IIiJl
HAaBaHTAXEHHSIM), TAKOX BUKIMKAHUX KOHCTPYKTUBHUMH 1 TEXHOJOTTYHUMH
nedexramu;

- YIIKOJ[PKEHHSI BBOJIIB, B OCHOBHOMY IPH BIUIMBI 30BHIIIHIX MEPEHANPYT
B Mepexi (MEepeKpUTTs 30BHIMIHLOI ab0 BHYTPINIHBOI 130JIS1[1i, MEXaHiuHi
VIIKO/KEHHS, HESIKICHI KOHTAKTH1 3'€ THAHHSA).

PemoHT TpaHcopmaTopiB BeNMKUX Ta0apuTiB BUKOHYIOTH Ha MICIII.
Takuii peMOHT MOB'A3aHMN 3 HEOOXIMHICTIO BUIMKH KepHa TpaHcdopmaTopa,
BUMArae 3aCTOCYBaHH MiJHIMAJIbHUX MEXaHI3MIB 1 TPUBAE 1HO1 KUJIbKA A10.

Pemont TpanchopmatopiB manux rabaputiB Ha Hampyry 6..20 kB
BUKOHYIOTH IIEHTPATI30BaHO B MAMCTEPHSIX HIJMPUEMCTB €ICKTPUUYHUX MEPEK.
VYuikoxeHnit TpancGpopmaTop 3aMIHIOIOTH THITUM, TIpale3aTHUM.

OcHOBHI cnocoou MMIBUIIEHHS HaAJIHHOCTI eKCILTyaTalii
TpaHcpopMaTopis:

- peTenbHE MPUWMaHHA B EKCIUTyaTallil0 3 BUKOHAHHSM KOHTPOJIbHUX
BUNPOOYBaHb;

- MEeP10JIMYHI OTJISIAM 1 MEPEBIPKHU B MPOLIEeC] eKCIUTyaTallii 3 BUKOHAHHSAM
HEOOXIJTHUX CTPOKIB 1 00CATY BUIIPOOYBaHb;
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- JIOTPUMaHHS PEXUMIB pPoOOTH TpaHchopmaTopa, sSKi HE JIOMYCKAaIOTh
3HAYHOI'O NIEPEBAHTAXEHHS HA TPUBAIMN Yac;

- yCTaHOBKa B Mepexi 3aco0iB 3HMXKEHHS TMOTYKHOCTI KOPOTKHUX
3aMUKaHb 1 BEJIMYWHU TIEPEHANPYT.

BingmoBu komyTalliiHux amnapariB (BUMHKaYiB, po3'€IHyBayviB, BIJIMUKAUiB
1 BIIAUIBHUKIB) BIIOYBAIOThCA MPHU BIJKIIOYEHHI KOPOTKUX 3aMHKaHb,
BUKOHAHHI HUMU PI3HHUX OIepalliif, a TAKOX B CTAIl[IOHAPHOMY CTaHI.

OcHOBHa MpUYMHA YIIKOJKEHb KOMYTAUIWHUX amapaTiB - MeEXaHIYH1
VIIKO/KEHHS, TOB'sI3aHl 3 HEJAOCKOHATICTIO KOHCTPYKI[li, MOPYIICHHIM
TEXHOJIOT1i BUTOTOBJICHHS a00 MpaBHJI eKCIuTyaralii. ENeKTpuyHi1 yIIKOIKEHHS
KOMYTaIlIiHUX amapatiB OOyMOBJIEHI MEPEKPUTTIM 130JIS1ii MpH 30BHIIIHIX 1
BHYTPIIIHIX MIEpEHaNpyrax, npodoeM BHYTPHUOAKOBOI 13041111 BUMUKAUIB Ta 1H.

3HavyHa YacTUHA JIIHIMHUX po3'eqHyBauiB 6...10 kB ymkoxyroTecs uepes
HEJIOJIIKM iXHHOTO KOHCTPYKTUBHOT'O BUKOHAHHSI.

Jlekmis 4
IMoxka3znuxku Haaiinocri exementa CEIl

HamiiiHicTh cCHCTEMH 3aJICKHATH B1J HAAIMHOCTI 11 €JIEMEHTIB; €JIEMEHT - 1€
YyaCcTHHA CHCTEMH, HAJIMHICTH SKOI BHBYAETHCI HE3AJIE)KHO B HAAIMHOCTI
CKJIaIOBUX MOr'0 YaCTHUH.

[Ipu anani31i HaJIMHOCTI ENEKTPUUHUX MEPEXK K €JIEMEHTH PO3TISIaI0Th
JIEII, enextpoycTaTKyBaHHsA (TpaHcpopmaTopu, BUMHUKAYl, JBUTYHH),
(yHKIIOHATBHI BY3J7M, BIIMOBHU SIKUX MPHU3BOAATH /0 OJHAKOBUX HACIIJIKIB
(ocepelku PO3MOJITBHUX MPUCTPOIB, IIMHU MIACTAHIIA 1 T.J.), @ TaKOX
BUPOOHHMY1 YCTAHOBKH.

JIns  XapakTEepUCTUKU HAAIMHOCTI €JIEMEHTIB MOTPIOHO BCTAaHOBUTH
CIIOCTEPEXKEHHS 3a I1XHBbOI pPo00TOor. CHOCTEpEKEHHS TMOYMHAETHCSA Bij
MoMeHTy t=0 (ToOTO MOMEHTYy NYyCKYy YCTaHOBKH, IpPOJIaxky BHUpPOOy) [0
3aKIHYEHHS CTPOKY iXHboro (yHKUiOHyBaHHA puc. 1. B mpoueci
(yHKLIOHYBaHHS €JIEMEHTIB Yac BiJ] 4acy BiAOyBatOThCS B1AMOBH. CTaTUCTUUHA
00po0Ka JaHUX MPO BIAMOBH J03BOJISIE BU3HAUYUTH MOKa3HUKHA HAIIMHOCTI.

3HayeHHsI TIOKAa3HUKIB HAAIMHOCTI €JIEMEHTIB EJIeKTPUYHUX MEepex
HaBeJICH1 B JJOBIJIKOBIM JiTEpaTypi.

[lepeniunMo OCHOBHI MOKa3HUKH HAIIITHOCTI.

IHTeHCHBHICTH BIIMOB - II€ UMOBIPHICTH TOTO, III0 €JIEMEHT, IO paHIIIe
npopoOuB OE3BIIMOBHO /10 MOMEHTY t, BIIMOBUTH B Binpi3ky (t+ &) 3a

YMOBH, 10 ¢t TOCUTH MaJIHA

p(t<o <t+@/¢ >t) p(t<o <t+di/g >t
A(t)=1lim = )
-0 th dt
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1€ @, - BUIIQJIKOBU IHTEpBAJI 4acy A0 IEPIIOi BIIMOBHU.
[Hmmmu cmoBamu, X(t) - 116 YMOBHa MMOBIPHICTh BIAMOBH micis t 3a

OJMHUITIO Yacy ¢t 3a yMOBH, IO 10 MOMEHTY t BiAMOBH He Oyi0. CTaTUCTHUHY
IHTCHCUBHICTDH BIIMOB BH3HAYalOTh SK BIJHOIICHHS YHCJIA CIICMCHTIB n(t,@t),

mo BiAMOBWIM came B iHTepami (t,t+@f) mo uncma ememenrie N(t),

CIIPaBHUX JO MOMCHTY t

3 nocBigy Bizomo, mo &t moBuHHE OyTH JOCHTH ManuM, a n(t,t+&t) -

BCIIMKHM.

Enementn

A

e | e
1 i

3 i
1

4 ; ® :

5 —-_.31]' =

] ' —®

l =

ty tydt ¢

Puc. 1 - I'padik cioctepexkeHb 3a BUPOOYyBAHHIMU

Ha ocHoBI aHaini3y BeNIMKOI KUIBKOCTI CTATUCTUYHHUX JAHUX MPO BiJIMOBHU
enementie CEII noBeneHo, mo A(t) B 4aci OIMCYeThCs KPHBOIO, 110 HABEACHA
Ha puc. 2. Ha mili kpuBid MOXHa BUIUIMTA Tpu a3 3 PI3HUMHU
3aKOHOMIPHOCTSIMU 3M1HH 1HTEHCHBHOCTI B1JIMOB.

Ilepma ¢da3za - mnpupoOoTouni BigMoBH. BingMoBH B 1iei mepiof
B1IOYBalOThCSI TMpPU  HEBIAMOBIJHOCTI  MapaMeTpiB  €JIEMEHTIB  yMOBaM
(YHKLUIOHYBaHHSA - HaBaHTaXXEHHI0, Hamnpy3i. Ha wiid crtamii B OCHOBHOMY
BUSIBIISIIOTHCS  JA€(EKTU TMPOEKTYBaHHS, CHOPY/KEHHs, MOHTaxy. B Mipy
iXHBOTO YCYHEHHs IHTEHCUBHICTh BIAMOB najae. Ha mii ¢asi X(t) ONUCYETHCS

posmnojainom BeitOymia, abo raMMa-po3noIijiom.
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Puc. 2 — 3anexxHiCTh IHTEHCUBHOCTI BIJIMOB BiJl 4Yacy

Hpyra ¢daza - HopManbHMil mepiong pobOotu enemeHta. Ha enmemeHT
BILUIMBAIOTh BUIMAJKOBI ()aKTOpU 1 BiAMOBHU BiJIOYBalOTHCSA B OCHOBHOMY 3a
PaxyHOK MEPEBUIIEHHS PO3PaXyHKOBUX 3HAUY€Hb (PAKTOpPiB, IO BILUIMBAIOTH. B
ned mnepioa (QYHKUIS HE 3aJ€XKUTh Bl Yacy IOYAaTKy CIHOCTEPEKEHHS 1
OMUCYETHCSI EKCITOHEHI1AIBHUM PO3IOI1TIOM.

Tpetst paza - crapinHs enemeHTa. BHaciIok 3HOITYBaHHS, BTOMHU, TOOTO
3MIHM BHYTPIIIHBOI CTPYKTYPHU €JIEMEHTa B pe3yJbTaTl HEOOOPOTHHX (DI3UKO-
XIMIYHUX TIPOLIECIB, YMCIIO BIIMOB 30UIBIIYETHCA HaBITh NPH HOPMAaJbHIM
eKcIuTyaTaiii. YMOBH, B SKHX IIpaIlo€ €JIEeMEHT (arpecMBHE CEpeIOBUIIIE,
M1JBUIIIEHA BOJIOTICTh, MEXAHIYHI 1 €JIEKTPUYHI BIUIUBH), MOXYTh MPUCKOPUTH
npoiiec crapinHs. JJOBroBIYHICT, pOOOTH €JIEMEHTIB MOXKHA 30UTBIIUTH (TOOTO
BIIAIUTH TpeTi0 (azy) 3a paxyHOK 3axXxOJIB 3 3aXUCTy BiJ BIUIMBIB
HAaBKOJMIIHBROTO  CEPENOBUINA,  OXOJOMKEHHs,  OpraHizamii  CHUCTEeMH
00CITyroByBaHHS.

s ocuoBHux enemenTiB CEII nepion npupoOisiHHs TpuBae 3...5 pOKIB.
Hnsa I1JI Ha omopax 3 IMPOCOYEHOI JIEPEBUHM CTapiHHS TMPOSBISETHCS uyepe3
15..20 pokiB micis BBeIEHHS B  ekciutyaTtamito. CTpokK  cTapiHHS
TpaHcopmaTtopiB 1 KaOeIbHHUX JiHIA, OOYMOBJIEHUN CTapiHHIM 130JIAlli],
ctaHoBUTH 20...30 pokiB. CrapiHHS KOMYTaIllMHUX amapaTyp HacTylae uepes
40...50 pokiB. 3BMYailHO Taka amaparypa MOpaJbHO 3acTapiBa€e paHille, HIX
¢13uuno. B ocHoBHomy x enementu CEIl € BuCOKOHaAIiHUMU €J€MEHTaMH,
TOOTO TaKMMHU, B IKUX 4YacC IXHBOI 0€3BIIMOBHOI po00TH T 3HAYHO MepeOiIbIIye
yac BIJHOBJIEHHS T.

MMoBipHicTh 6e3BiIMOBHOI Po6OTH, TOGTO HMOBIPHICTH TOTO, IO YAaC
0e3B1IMOBHOI po0OTH Oyze OuIbLIe Yacy t

R(t)=p(¢, >t).
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CratuctiaHo R (t) BH3HAYa€TBCS SIK BIJHOLICHHS YHCA CICMCHTIB
N(t), mo Ge3BiIMOBHO MPOPOCHIM 10 MOMEHTY t, 1O NEPBICHOTO dYHCia

crocrepexyBaHux exemenTis N (0)

NMOBIpHICTh BIIMOBU, TOOTO MMOBIPHICTH TOTO, LIO BiIMOBAa HACTyIuja
J10 MOMEHTY t

F(t)=p(¢, <t).

Crartuctiano F(t) e BigHOmeHHsM eneMeHTiB n(t), Mo BiAMOBMIH 10

MOMEHTY t, 10 IEPBICHOT'O YKCJIa CIIOCTEPEKYBAHUX €JIEMEHTIB N(O)

[{i7pHICT, WMOBIPHOCTI BIJIMOBHU - TOXI1JHa BEJIWYMHA BiJ MMOBIPHOCTI
BI/IMOBH; O3Haua€ WMOBIPHICTh TOTO, IO BiJIMOBAa €J€MEHTa BiAOYAEThCS 3a

oxuHULIO Yacy (t,t+ Zt)

f(t)=——==p(to (t+ ).

Cratuctuuno f(t) BU3HA4alOTh K BIHOIIEHHS YUCIA eneMeHTiBn(t,Qt),

0 BIMOBWJIM 3a iHTEpBan ¢t dacy, J0 MEPBICHOTO YHCIA CIOCTEPEIKYyBAHUX
€JICMEHTIB

[Toka3nuku, 1o OyIM HaBEIEH1 paHillle, MOB’s13aH1 CIIBBITHOIICHHSIMH,
SK1 HaBe/ieH1 B Ta0. 1.
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Taomung 1 - CrniBBIZHOIIEHHS TOKA3HUKIB HA1HHOCTL

Bizoma dopmyd 711 BU3HAYCHHS IHIUX QYHKINN
pymain | R(1) F(1) 10 ()
R(t) I_R(t) —iR(t) _LER(Q
dt R(t) dt
F(t) I_F(t) iF(t) LEF(t)
dt F(t) dt
° t
f(1) [£(x)dx [£(x)dx O
‘ 0 [f(x)dx
t
7‘(‘[) 7}7u(x)dx 7}7»(X)dx 7}k(x)dx
e’ l-e? A(t)e ©

Cepenniii uac 6€3B1IMOBHOT POOOTH

T=M(g)= [R(t)dt.

0

Cratuctuuno T € BIOHOIIEHHAM Yacy poOOTH elleMeHTa 0
MaTeMaTUYHOTO OYIKYBaHHS YKMCiIa HOro BIIMOB MPOTATOM I[bOTO Yacy.
[TapameTp MOTOKY BiIMOB €J€MEHTA

t,t+ t,t+dt
o(t) = lim 2L A) _ptt+dt)

2t—0 % dt

CraTUCTUYHO mMapaMeTp MOTOKY BIJIMOB BU3HAYAETHCS BiJHOIICHHSIM
Yyuclia €JIEMEHTIB N, 110 BIAMOBHWJIM B 1HTEpBaI (t,t + Qt), JIO YHCJa €JIEMCHTIB,

1o nepeOyBaroTh Mij crnoctepekeHHsM N (t), 32 yMOBH, 110 BCl €IEMEHTH, SIKi
BUWIILIH 3 JIaTy, 3aMiHSIFOTh TIparie3JaTHUMU

oy n(tt+at)

o(t) N

Koedimienr rotoBHOcTi K, BH3Hauae WMOBIPHICTh 3HAXOKCHHS
eJIeMeHTa B Ipale3JaTHOMY CTaHl B CTAIOMY pexumi. [ OyIb-KUX 3aKOHIB
po3noaLTy
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Jie T - MaTeMaTH4HE OYIKYBaHHSI Yacy B1IHOBJICHHS €JIEMEHTA.

Koedinienr npocroro K, BU3Ha4ae MMOBIPHICTH TOrO, IO B CTAaIOMy
peXuMi B TOBUIbHUNA MOMEHT 4acy eJIeMeHT Oyjie Hempane3gaTHUH.

OuyeBUAHO, IO

T

KHP :l—Kl— :m.

KoedilieHT TEXHIYHOTO BUKOPUCTAHHS 0OUHCIIIOIOTH 32 (DOPMYIIOI0

T
Ky = >
(T+1+m)
A€ M - MareMaTHUYHE OYIKYBaHHS 4Yacy 3HAXO/DKCHHS eJECMCHTAa B

BIIKJTIOUEHOMY CTaH1 JIJIsi BUPOOHUIITBA TPOPITaKTUUHUX POOIT.
KoedimienT omepaTuBHOI TOTOBHOCTI sBJIs€ COOOK MMOBIPHICTH
0€3BIIMOBHOI pOOOTH €JeMEHTa MPOTATroM 3aJaHoro yacy poboru (t, At) B

nepioy; HOPMAIbHOTO (YHKIIIOHYBaHHS 3a YMOBH, IO JO IIOTO MOMEHTY
€JIEMEHT HEe BIIMOBUB

Kor =KpR(t).

Jlekuis 5
IToTik BiAMOB i BiTHOBJIEHb, IX BJACTUBOCTI i XapaKTePUCTUKHU

PosriasiHemo mnpouec (yHKI[IOHYBaHHSI €JIEMEHTIB, SKUU IOKa3aHO Ha
puc.3. EnemenTt, mnpopoOMBIIM BHUNAAKOBUW Yac T;, BIAMOBISE 1 TOTIM
BIJIHOBJIIOETBCA MNPOTAroM T;. Ilicns BIAHOBIIEHHS BIH (PYHKIIOHY€E 3HOBY 1,
pOpOOUBIIHN SIKUKCH yac T,, 3HOBY BUXOAUTH 3 Jaay, BIIHOBIIOETHCS 3a 4ac T, 1
T.J.

T, T, Ty

T1 T2 Tn

Puc. 3 — IIpouiec ¢hyHKIIIOHYBaHHS €JIeMEHTa
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MowmeHTH yacy

t'=T,,
t'h=T+1,+T,,

t'n:T1+T1+T2+ ces +’En_1+Tn

OylemMo Ha3uWBaTH BIIMOBaMH €JIeMEHTIB. BigMoBH eleMEeHTIB B yaci
YTBOPSATH MOTIK B1JIMOB.

[ToTik Ha3UBAETHCS CTAIIOHAPHUM, SIKIIO WMOBIPHICTh MOSIBU MOJIA Ha
iHTepBal O (t, t+At) 3aneXuTh TUIBKH BiJ O 1 He 3anexuth Big T, TOOTO
CTal[lOHAPHICTh O3HAYa€, 110 WMOBIPHICTh BIAMOBHU ISl OyAb-SIKOTO IHTEPBAIY
4acy 3aJ€XUTh TIIBKHU BiJ HOTO JOBXKHUHU, ajie HE BiJ] MOMEHTY MOYaTKy IHOTO
BIJIpi3Ka Ha OCI 4yacy.

[ToTik HA3UBa€THCS OPJIUHAPHUM, SIKIIIO WMOBIPHICTH CIIOTYYEHHS JBOX 1
OuIbIIIE MO/ B TOM caMUil MOMEHT 4Yacy JayKe mMania

>p;(t.t+ @)

. i=2 — 0 ,
lim a

ne pi(t, t+At) - IMOBIPHICTH BIZIMOB (ZIBOX 1 OLJIbIIIE) €IEMEHTIB 3a Yac Bij
t mo t+ Jt.

ToOTO opAMHAPHICTH MOTOKY BIIMOB O3HAYae, 110 B MOMEHT 4yacy Ut He
MO OVTH OLJIbIIIEe OMHIET BIIMOBH.



