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LUECTOE U3OAHUE

(c nsmeHeHnsMM 1 JOMNONHEHUAMM MO cocTosAHMIO Ha 01.03.2001)

B kHMre npuBeneHsl NepnoaNYHOCTb, 06bEM N HOPMbI UCNbITAHUIA FTEHEPATOPOB, ANEKTPOABUraTenen,
TpaHcopMaTopoB, BbIKIIOYATENEN U OPYrOro aNekTpoobopyaoBaHNs SMEKTPUYECKUX CTaHLMIA U CETEN.

LWectoe u3gaHne Hopm copepXut TpeboBaHMS, YTOYHEHHbIE C Y4E€TOM ONbiTa 3HEProCUCTEM,
HanagouvHbIX OpraHu3auuin, PeMOHTHbIX 3aBOAOB WM Hay4yHO-UCCredoBaTeNbCKUX WHCTUTYTOB. B Hero
BKITOYEHbI COBPEMEHHbIE METOAbl OMArHOCTUKMU 3neKTpoobopyaoBaHMs, OHO [OMOJSIHEHO TakKe HOpMamm
KOHTPOJIS 351era3oBow annapaTypbl, BaKyyMHbIX BbIKIoYaTeNEN, orpaHuunTenen nepeHanpsikeHui, kabenen
C NOSIM3TUNIEHOBOKW U30NALMEN, NpefoXpaHuTenen-pasbLeguHUTENEN.

B HacTosiwem mnsgaHum ydteHbl USMEHEHUS U AonornHeHus, yTeepxaeHHble PAO "EQC Poccuun”, no
cocTosiHMio Ha 01.03.2001.

Hopmbl npegHasHayeHbl Ons UHXEHEPHO-TEXHUYECKOro MepcoHana, 3aHMMaloLWEeroca Harnagkonm,
aKcnnyaTauuen n peMOHTOM 3NEKTPOODOPYAOBaHUSA ANEKTPUYECKUX CTaHLMIA 1 CeTeN.

Mpeancnosne

O0bem M HOpMbI UCMbITAHUI ANeKTpoobopyaoBaHNA (M3JaHue wWecToe, B AanbHenwem - HopMbl)
coctaeneHbl AO "®upma OPIP3C", AO "BHUN3" n AO "YpanTexaHepro" m pacCMOTPeHbl KOMUCCUEN,
obpasoBaHHoON [lenapTameHTOoM Hayku 1 TexHnkn PAO "ESC Poccum”.

B Hopwmax, kak npaBunio, He NPMBOASTCA METOOUKM UCMbITAHUI U METporornyeckne TpeboBaHus, Tak
KaK OHU OTPaXXeHbl B MHCTPYKLUSIX, METOOANYECKMX YKa3aHMAX, MOCOOMSAX U T.M.

C BBegeHvem B [enicTBME HacTosAwmx Hopm cumTaloTca ytpatvBwiumu cuny Hopwmbl mcnbiTaHus
anekTpoobopyaoBaHus (M3gaHue nsaroe, M.: Atomusgat, 1978).

1. OBLWME NOJIOXEHUA

1.1. Hactosawmmn Hopmamu cnegyeT pyKoBOACTBOBAaTLCHA NPW BBOAE 3rekTpoobopyaoBaHust B paboTy
U B npouecce ero akcnnyataumn. Hapsagy ¢ Hopmamu cnepyeT pykoBOACTBOBaTbCA AENCTBYHOLLMMMU
PYKOBOASALLMMMN OOKYMEHTAMWN, @ TaKKe WHCTPYKLUMSIMW 3aBOAOB - M3rOTOBUTENEN 3NEKTPOOOOPYSOBaHUS,
€CINn1 OHM He NpoTuBopeyat TpeboBaHnam Hopm.

1.2. Hopmamu npegycmatpuBalTCa  Kak  TPaAWUMOHHbIE  UCMBITAHWS,  MOSIOXKUTENBHO
3apekoMeHJoBaBLUME CeOS B TEYEHWE MHOMMX NET, Tak U UCMbITaHWSA, HE NPEAYCMOTPEHHbIE NpeablayLLmM
nu3gaHveM, HO LUMPOKO MpUMEHsIEMble B MOCMeAHWE rodbl M MoaTBepauvBLUME CBOK 3(PEEKTUBHOCTD
(Hanpumep, xpomaTtorpadmyecknii aHanu3 ras3oB, pacTBOPEHHbIX B Machne, nHdpakpacHas AMarHoCTuKa,
OLEHKa CTapeHusi ByMaxkHOW M3onsumMM M Ap.), Kak npaBumno, He Tpebywuwme BbiBoga obopyaoBaHus u3
paboTbl 1 NO3BONAKOLME OnNpedensTb CTeneHb Pa3BUTUS U OMAacHOCTb BO3MOXHbLIX Oe(eKTOB Ha paHHUX
cTagusx.

1.3. B Hopmax npuHaThI cnegytowme ycnoBHble 0603HaYE€HNSA KaTEropuii KOHTPOS:



M - npu BBOAE B 3KCMyaTauMlO HOBOMO 3NEKTPOOOOpyooBaHUA UM anekTpoobopyaoBaHus,
npoLueawero BOCCTAHOBUTEIbHbBIA UM KanUTanbHbI PEMOHT U PEKOHCTPYKLMIO Ha cneumann3vpoBaHHOM
PEMOHTHOM MPEeAnpUATAN;

K - npu KanuTanbHOM PEMOHTE Ha SHEPronpeanpusaTum;

C - npu cpegHeM peMOHTE;

T - npu TekyLLLEM pEMOHTE 3NEKTPOObopyAOBaHUS;

M - mexagy peMoHTamu.

Kateropms "K" BKNOYaeT KOHTPOSMb MpM  KanuTanbHOM  PEMOHTE Kak daHHOro  Buaa
3aNeKkTpoobopynoBaHUs, Tak U 060pyaOBaHNS JAHHOTO NPUCOEANHEHNS.

McnbiTaHus npu cpegHux pemMoHTax TypboreHepaTopoB C BbIBOAOM pPOTOpa NPOM3BOASTCA B 0ObeMe U
no HopMam ans kanutanbHoro pemoHTa (K), a 6e3 BbiBoga potopa - B o6bemMe 1 Mo HopMam Anst TEKYLLEro
pemoHTa (T).

MepnoanyHOCTb MEXPEMOHTHOIO KOHTPOMS 3NeKTpoobopyAoBaHMs, eCriM OHa He ykasaHa B T3 vnu
B COOTBETCTBYOLLMX pasgernax Hopm, yctaHaBnmBaeTCca TEXHUYECKMM PYKOBOAMUTENEM SHEPronpeanpusitus
C Y4YeTOM VYCMOBUA WU ONbiTa SKChjlyaTauun, TEXHUYECKOTO COCTOSHMSI U CpoKa  ChnyObl
3neKTpoobopyaoBaHus.

1.4. B Hopmax npuBegeH nepedeHb WUCMbITAHUA W MpefenbHO  [ONYCTUMbIE  3HAYEHMS
KOHTPONMMpPYEMbIX NapameTpoB. TeXHUYECKOE COCTOSIHWE 3MeKkTpoobopyaoBaHUsSt ONpeaensieTcsl He TOSbKO
NnyTeM CpaBHEHWSI PEe3yNbTaTOB KOHKPETHbIX WCMbITAHUA C HOPMUPYEMbIMM 3HAYEHUSIMM, HO M MO
COBOKYMHOCTW pe3ynbTaToB BCEX NPOBEAEHHbIX UCMbITAHUA, OCMOTPOB M AaHHbIX 3KCnnyaTtaumm. 3HavyeHus,
NonyyYeHHbIE MPU UCMbITAHUAX, BO BCEX CIyYasX OOSMKHbI OblTb CONOCTaBMNEHbI C pe3ynbTaTaMmun U3MepeHni
Ha Opyrnx chasax anekTpoobopyaoBaHWs M Ha OOHOTMNHOM obopyaoBaHun. OOHaAKo rNaBHbIM SABNSETCA
COMOCTaBIIEHNE W3MEPEHHBLIX MPU  UCMbITAHMAX 3HAYEHUN NapaMeTpoB 3reKTpoobopyaoBaHMA C KX
WUCXOOHbIMW 3HAYEHUSIMU U OLEHKa MMEeIoLLMX MeCTO pas3nuMuuin No ykasaHHbiM B Hopmax gonyCcTUMbIM
n3meHeHusM. Beixoq 3Ha4yeHW napameTpoB 3a yCTAHOBMNEHHbIE FPpaHuLbl (NpedenbHble 3Ha4YeHus) cnegyet
paccMaTpvBaTh Kak MpU3Hak Hanmumsa AedeKkToB, KOTopble MOTYT NPUBECTU K OTKa3y 000opyaoBaHus.

1.5. B kayectBe MCXOOHbIX 3HAYEHWUA KOHTPONMpYEMbIX MapameTpoB Mpy BBOAE B 3KCMyaTauuto
HOBOIoO 3M1eKTPo0bopyAOBaHNS NPUHUMAKOT 3HAYEHUs, YKasaHHble B MacrnopTe UM NpoTOKoNe 3aBOACKMX
ucnbitTaHui. pu SKcnnyaTauMOHHbIX MCMbITAHUSX, BKITHOYAs MCMbITAHUA MpPUM BbIBOAE B KanuTasbHbINA
PEMOHT, B Ka4eCTBE MCXOOHbIX MPUHMMAIOTCHA 3HA4YeHUs MapamMeTpoB, OMpeAerieHHble UCMbITaHUAMU Npu
BBOAE B 3KCMnyaTaum HOBOro anekTpoobopypoBaHus. KauyecTBo MpoOBOAUMMOro Ha SHEpPronpeanpuatTum
peMOHTA OLEHMBAETCHA CPaABHEHMEM Pe3yrbTaTOB WCMbITAHUA NOCNEe PEMOHTA C OAHHbIMW NPWU BBOAE B
3KCnnyaTauuio HOBOIo 3M1eKTpoobopyaoBaHUs, NPUHUMAEMbIMU B Ka4eCcTBe MCXOOHbIX. [ocne KanuTanbHoro
UNU BOCCTAHOBUTEMbHOrO PEMOHTA, a TakkKe PEKOHCTPYKUWUW, MPOBEOEHHbIX Ha chneumanus3vpoBaHHOM
PEMOHTHOM MPEeAnpUATUN, B Ka4eCTBE UCXOAHbLIX AN KOHTPONSA B npouecce AanbHenwen akcnnyatauum
NPUHUMAIOTCH 3HAYEHWS], NOSyYEHHbIE NO OKOHYaHUM PEMOHTA (PEKOHCTPYKLUN).

1.6. KoHTponb anekTpoobopynoBaHus NPOM3BOACTBA MHOCTPAHHbLIX (bMpM NpU HANM4YUM 3KCMEPTHOTO
3akntoyeHns PAO "ESC Poccuun" o cOOTBETCTBMM (DYHKLMOHANbHbLIX NMOKasaTenen atoro obopynoBaHUs
YCINOBMSAM 3KCMnyaTaumm u OeWCTBYIOLWMM OTpacrneBbiM TpeboBaHUSAM NPOM3BOAUTCS B COOTBETCTBUM C
yKasaHusaMn oupmbl-NoCcTaBLLMKa.

1.7. Kpome ucnbiTaHui, NpegycMOTpeHHbIX HopMamu, Bce anekTpoobopyaoBaHWe AOMKHO MPOWTU
OCMOTp, MpPOBepKy paboTbl MeXaHW4ecKoMW 4acTu M APYrne UCMbITaHWs COrMacHO WMHCTPYKUMSM MO ero
aKcnnyaTauum N PEMOHTY.

1.8. TexHn4eckumM pyKOBOAMTENAM SHEpPronpeanpusiTuin pekomeHgyetcss obecneumBaTtb BHegpeHue
npeaycMoTpeHHoro HopmMamu KOHTPOMNsi COCTOSIHUS anekTpoobopyaoBaHust nogd padounm HanpskeHuem,
MO3BOMAIOLLErO BbISIBNATL AedEeKTbl HAa paHHUX CTaausiXx MX pasBuTUs, NpuBrekas npu HeobxoguMmocTu
opraHusauum, akkpeauTOBaHHble Ha MpaBO MNPOBEOEeHUs COOTBETCTBYHOLUMX WUCnbITaHuMn. [lo  mepe
HaKOMIEeHUs OnbiTa NPOBEAEHMS1 KOHTPoONsS nog paboynmm  HanpskeHMeM peLleHUEM TEXHUYECKOro
PYKOBOAUTENST 3HEpronpeanpuATUss BO3MOXHbI Mepexod K YCTaHOBIEHWI0 O4epeHbiX CPOKOB PEMOHTA
3NeKkTpoobopyaoBaHUSA MO pe3ynbTaTaM LUMAarHOCTUKM €ro COCTOSIHUSI M OTKa3 OT HEeKOTOpbIX BWAOB
UCMbITaHWI, BbINOMHAEMbIX HA OTKIIFOYEHHOM 3MEKTPO06OPYAOBaAHNN.

1.9. TennoBM3NOHHbIN KOHTPOITb COCTOSIHWUS 3M1IEKTPO0OOPYA0BaHUS PEKOMEHAYETCA NPON3BOAUTL AN
pacnpefenuTenbHbiX YCTPOWCTB B LUeNoM. [ns 3akpbiTbiX pacnpefenuTenbHbiX YCTPOWUCTB KOHTPOSb
NPOn3BOOMNTCS, €CIU 3TO MO3BONSAET UX KOHCTPYKLMS.

1.10. OueHKa COCTOSIHMSI pPEe3epBHOr0 3MEKTPOOOOpPYAOBaHUS, a TakKe €ero 4actenm u peranen,
HaxoAsLwmMxcs B pe3epBe, Npou3BOguTCcA B oObeme, ykasaHHOM B Hopmax. [lepnoauMyHOCTb KOHTpOMsS
YyCTaHaBMNMBaETCA TEXHUYECKMM PYKOBOAMTENEM SHEPronpeanpusaTs B 3aBUCMMOCTM OT YCITOBU XPaHEHWS.

1.11. MWVcnbiTaHMe MNOBbLIWEHHBIM HanpshkEHMEM MNPOMBILLMIEHHON 4acToTbl 00s3aTenbHO AN
anekTpoobopyaoBaHus Ha HanpsixeHne Ao 35 kB BKMUMTENBHO.



lMpn oTcyTcTBUM HeobXoOUMOW MCMbITaTeENbHOW annapaTtypbl MEPEMEHHOro ToKa [omnycKaeTcs
UCNbITbIBaTb ANeKTPoobopyAoBaHNe pacnpeaenmTenbHbIX YCTPOUCTB HanpshkeHnem 4o 20 kKB noBbILLEHHbIM
BbIMPAMIIEHHBIM ~ HanpsbkeHMeM, KOTOpoe  AOMKHO OblTb  paBHO  MOMyTOPakpaTHOMY  3HAYEHUIo
UCMNbITATENbHOIO HAaNPSHKEHNS NPOMBILLIEHHOW YacTOTbI.

1.12. BOnekTtpoobopyaoBaHME U U3ONATOPbl HA HOMMHaNbHOE HanpshkeHve, npeBbilarLlee
HOMWHANbHOE HanpsiKeHWEe SMNEKTPOYCTAaHOBKWU, B KOTOPOM OHWU 3KCMIyaTUMPYHTCS, MOTYT MCMbITbIBATbCA
NPUNOXEHHBIM HanNpPsXKeHNeM, yCTaHOBMNEHHbLIM AN Kracca N3onsumMmM 4aHHON 3MeKTPOYyCTaHOBKM.

Ecnu ucnbiTaHne BbINPSAMIIEHHLIM HaMNPsKEHUEM WM HanNpPsKEHUWEM MPOMbILLNIEHHONW YacToThbl
npoussoauTcs 6e3 0TCOeAMHEHNST OLLUMHOBKM 3NEKTPOOOOPYAOBaHUS pacnpenenMTenbHOro yCTponucTea, To
3HaYeHNE MCMbITAaTENBHOIO HanpsKeHWs NPUHUMAETCS NO HOpMaM Ansi 3rekTpoobopyaoBaHUst C cambiM
HU3KUM YPOBHEM UCMbITATENBHOIO HAMNPsPKEHNS.

McnbiTaHne NOBLILWEHHBIM HanNpshKEHMEM W30MNATOPOB M TPaHCOPMAaToOpOB TOKA, COEAUHEHHbIX C
cunoBbiMM Kabenamu 6 - 10 kB, moxeT npousBoauTbcs BMecTe C kabenamu. OueHKka COCTOSHUSA
NpPOU3BOAUTCHA MO HOPMaM, NMPUHATLIM O11S CUINOBbLIX Kabenew.

1.13. locne NonHoM 3ameHbl Macna B MacoHanofiHEHHOM anekTpoobopyaoBaHMM (KpOMe MacnsiHbIX
BbIKMOYATENEN BCEX HAMPSIKEHMN) ero M3onaums orkHa ObiTb NoABeprHyTa MOBTOPHBLIM WCMbITAHUAM B
COOTBETCTBMM C HacTosLwmMn Hopmamu.

1.14. B cnyyasix BbIxoga 3HayeHui onpegenseMbiX Npyv UCIbITaHWAX NapamMmeTpoB 3a YCTaHOBIEHHbIE
npegensl Ans BbIABMEHUSA MPUYMH 3TOrO, a Takke npu HeobxoammocTy 6oree NOMnHOM OLEHKM COCTOSHMSA
anekTpoobopyaoBaHua B LenoM w  (unNu) ero OTAerbHbIX Y3M0B PEKOMEHOYeTCs WUCnonb3oBaTb
OONOMHUTENbHbIE UCMBITAHUA W U3MEPEHUs, YkasaHHble B Hopmax. [lonyckaetca Takke npuMeHeHune
UCNbITAHUA U WU3MEPEHUA, He NPedyCMOTPEHHbIX HacToswumMuM Hopmamu, npu ycrioBuM, 4YTO YPOBEHb
UcnbITaTenbHbIX BO3AENCTBUN HE NPEBLICUT yKazaHHOro B Hopmax.

1.15. YcTponcTBa penevHon 3alimTbl U 3M1eKTpOaBTOMaTUKM MPOBEPSOTCA B 0ObeMe M MO HOpMaMm,
NPVBEAEHHBIM B COOTBETCTBYHOLLMX HOPMATUBHO-TEXHUYECKUX JOKYMEHTaX.

1.16. MeCTHble MHCTPYKLMM OOSMKHbI ObITb MPUBEAEHBI B COOTBETCTBUE C AaHHBbIMKM Hopmamu.

1.17. OBbemM W CPOKM MCMbITAHUS 3NEKTPOOOOPYAOBAHUA MOTYT W3MEHATbLCA TEXHUYECKUM
pykoBogutenem AO-3Hepro, anektpocTtaHuuu, MNOC B 3aBMCMMOCTM OT NPOM3BOACTBEHHOW BaXKHOCTU M
HaOEeXHOCTU 0b6opyAOBaHKS.

O6bemM uncnbiTaHU 3MeKTPoobopyAOBaHMSA pacnpedenuTenbHbIX ceTer HanpsbkeHuem go 20 kB
yCTaHaBMMBaETCA TEXHUYECKMM PYKOBOAUTENEM NPEANPUATUS, SKCNITyaTUPYHOLLErO 3NeKTpOCeTH.

1.18. B Hopmax npumMmeHsoTCs cneayoLwmne NoHATUS:

MpegoenbHO JdonycTMMOe 3HavyeHwe napameTpa - Hambonbluee WM HavMeHbllee 3HayeHue
napamMeTpa, KOTopoe MOXeT MeTb paboTocnocobHoe anekTpoobopygoBaHue.

McnpaBHOe COCTOSIHWE - COCTOSIHME 3MnekTpoobopyaoBaHus, NpuU KOTOPOM OHO COOTBETCTBYET BCEM
TpeboBaHNSAM KOHCTPYKTOPCKOW N HOPMATUBHO-TEXHUYECKOWN AOKYMEHTaLMN.

Pecypc - HapaboTka anekTpoobopynoBaHUSA OT Hayana ero aKkcnjyatauun unm ee BO30OHOBMEHMS
nocrne pemMoHTa [0 nepexoda B COCTOsIHWE, MpW KOTOPOM AarnbHewasl aKkcniyataums Hegonyctuma vnm
HeuenecoobpasHa.

KOHTponb TEXHWYECKOro COCTOSHWSI (B TEKCTE - KOHTPOSb) - MPOBEpKa COOTBETCTBUSA 3HAYEHMWN
napamMmeTpoB anekTpoobopyaoBaHusa TpeboBaHUAM HacTosAwmx Hopm.

PeMOHT MO TEXHUYECKOMY COCTOSHUIO - pPEMOHT, OObeEM M BpeMsi MNpPOBEAEHMS KOTOPOro
ONpedensioTcsd COCTOSIHMEM  3MeKkTpoobopyaoBaHWs MO pe3ynbTaTtam  KOHTPONs, MpOBOAMMOIO C
NepruoguYHoOCTbIO 1 B 06beMe, yCTaHOBIEHHbIMU HacTosAWw MM Hopmamu.

UcnbiTaHua - 3KCNepuvMeEHTanbHoe onpeferneHne KayeCTBEHHbIX W (UNK)  KONUYECTBEHHbIX
XapakTepucTuk  anektpoobopyaoBaHus B pe3ynbTate  BO3OENCTBUSE Ha  Hero  dhaktopamu,
pernameHTUPOBaHHbIMKU HacToALW MMM Hopmamu.

KomnnekcHble UCNbITaHWS - UCMbITAaHUS B 00beme, onpeaensieMom crnewumanbHON NporpamMmmon.

V|3MepeHMF| - HaxoXxpgeHue 3Ha4veHuA (bM3W—|eCKOI7I BEIMMYNHbI ONbITHbIM NyTé€éM C MNOMOLbIO
TEXHNYECKUX cpeacTs, MMeLWnxXx HOpMMpoBaHHbIE METPOJ1Iorn4eckme cBoWcTBa.
norpeLLIHOCTb namMepeHusa - onyctumMmblie npepgenbl NOrpeLwHoOCTH, onpeaendaemMmbie

CTaHOAaPTM30BaHHOW UM aTTECTOBAHHOW METOOUKON N3MEPEHNIA.

WcnbiTaTtenbHoe HanpsbhkeHue yactoTbl 50 'y - AercTByoLee 3HAYEHME HaNPSHKEHUs MEPEMEHHOrO
TOKa, KOTOpOe [OOJPKHA BblAepXKMBaTb B TEYEHME 3a[aHHOr0 BPEMEHW BHYTPEHHSIS U BHELLHAS U30Naumsi
3MeKTpoobopya0oBaHUS NPY ONpeaerieHHbIX YCNOBUAX UCMbITaHUS.

McnbiTaTenbHoe  BLINPSMIIEHHOE — HaMpsbkeHWe -  aMMUTYOHOEe  3HA4yeHue  BbINPSIMIIEHHOro
HanpsPKeHWs, MPUKNaabiBAEMOrO K 3MEeKTPOOOOpYyAOBaHUIO B TEYEHUE 3aJaHHOro BpEeMEHU npu
onpeernieHHbIX YCroBUaX UCMbITAHUS.



OnekTpoobopygoBaHMe ¢ HOpMarnbHOW M3oMnAUMen - anekTpoobopyaoBaHve, NpedHasHavyeHHoe Ansi
NMPMMEHEHNS B 9MEeKTPOYCTaHOBKaX, MOABEPXKEHHbIX AENCTBMIO aTMOCKEpHbIX NepeHanpsKeHun, npu
06bIYHbIX Mepax Mo rpo3o3aiumTe.

AnekTpoobopyaoBaHme ¢ 0brer4yeHHon M3onauuen - anekTpoobopynoBaHne, NnpeaHasHadeHHoe Ans
NPYMEHEHNS NULb B 3NEKTPOYCTaHOBKaX, HE MOOBEPKEHHbLIX AEACTBUIO aTMOCHEPHLIX NepeHanpsikeHni,
UNM  MNpu  cneuuanbHbIX Mepax Mo rpo3o3aluTe, OrpaHMYMBaOWMX aMnnuTyay aTtMocdepHbIX
nepeHanpshkeHUin [0 3HaYeHWI, He MpPEeBbIAlWMX aMiiauTyady OOHOMWHYTHOTO —UCNbITaTenbHOro
HanpskeHus YacTtoThl 50 Iy,

AnnapaTbl - CWNOBblE BLIKMOYATENMW, BbIKNKOYATENN HArpyskn, pasbeavHuTenu, OTAenuTenu,
KOpOTKO3aMbIKaTenu, 3aseMnuTenu, npegoxpaHuTenu, npegoxpaHuTenu-pasbeauHUTENn, BEHTUIbHbIE
paspsgHvKKY,  OTPaHMYUTENW  MEpPeHanpsPkeHW,  KOMMIEKTHbIE  pacnpefenuTenbHble  YCTPOMCTBA,
KOMIMIEKTHbIE 3KPaHMPOBaHHbIE TOKOMPOBOALI, KOHOEHCATOPSI.

2. OBWME METOONYECKUE YKASAHUA
MO NCTLITAHUAM 3JIEKTPOOBOPYLOBAHNA

2.1. VcnbiTaHusa 9nekTpoobopyaoBaHUS OOSMKHbI MPOM3BOOUTBCA C cobntogeHnem TpeboBaHMI
npasun TEXHUKM Ge3onacHoCTy.

N3mepeHve U30MAUMOHHBIX XapakTEePUCTUK 3NeKkTpoobopyaoBaHusa nog paboyum  HanpskeHuem
paspellaeTcs OCyLEeCTBMATb MPU YCMOBUM WCMONb30BaHWUS YCTPOMCTB, obecneumBarolimx 6Ge3onacHoCTb
paboT 1 3aWwmnTy HOPMarnbHO 3a3eMIIAEMOro HU3KOMOTEHUMarnbHOro BbIBOAa KOHTPONMpyemMoro obbekra oT
MOSIBIIEHUS Ha HEM OMacHOro HaMNPSPKEHUS NPU HapyLUEHUN CBA3U C 3eMIEN.

2.2. OneKkTpuyeckMe  UCMbITaHWs  M3oNAUMM  anekTpoobopygoBaHusa un otbop  npobbl
TpaHcopMaToOpHOro mMacna Asisi UCnbiTaHniA HeobXoaUMO NPOBOAUTL NpPU TEMMepPaType U30NALUMM HE HUXE
5 °C, KpoMe OroBopeHHbIX B HopMax cry4yaeB, KOrga uamepeHusi crieqyeT npoBoAWTb Npu 6onee BbICOKON
Temnepatype. B oTgenbHbix cnydasx (Hanpumep, Npy MPUEMO-CAATOYHbIX MCMbITAHUSIX) MO PELUEHUIO
TEXHUYECKOrO PYKOBOAUTEMSI 3SHEPronpeanpuaTus U3MEPEHUS TaHreHca yrna AWMSMEeKTPUYECKUX MoTepb,
COMPOTMBMEHMS U3OMALUUN U Opyrne WM3MEpeHWst Ha anekTpoobopydoBaHWM Ha Hanpskenve o 35 kB
BKITIOYMTENBHO MOryT MpOBOAMTBCS Mpu 0Oonee HU3KOM Temnepatype. W3mepeHust anmeKkTpu4eckux
XapaKTepUCTUK U30NsLmMn, MPOn3BedeHHbIE NPY OTpULATENBHBLIX TEMMepaTypax, OIKHbI ObITb MOBTOPEHbI B
BO3MOXHO 60riee KOpoTKME CPOKU Npy TeMnepaType n3onauum He Hmxke 5 °C.

2.3. CpaBHeHUEe xapakTepUCTUK N30NSILMM OOIMKHO NPON3BOAMTBLCS NPY OOHOW U TOW e TemnepaType
nsonsauun mnm 6nmskux ee 3HadeHusax (pacxoxgeHue - He 6onee 5 °C). Ecnu 310 HEBO3MOXHO, OOMXKEH
NPUMEHATLCS TeMMNepaTypHbIN NepepacyeT B COOTBETCTBUN C MHCTPYKLMAMM MO SKCMMyaTaunm KOHKPETHbIX
BUAOB aneKkTpoobopyaoBaHus.

Mpy namepeHnn conpoTUBEHUS N30MSALMM OTCHET NOKa3aHWn MeraoMMmeTpa npomssoauTcsa Yyepes 60
C nocne Hayana namepenuin. Ecnn B cootBetctBun ¢ Hopmammu TpebyeTtcsi onpeaeneHne koadduumeHTa
abcopbunn (R60"/R15"), oTcyeT npom3BoanTCa ABaxabl: Yepe3 15 1 60 ¢ nocne Havana namepeHui.

2.4. NcnbITaHWO MOBLIWEHHBLIM HanpsKeHneM [OOMKHbI NpeaLlecTBoBaTh TUlaTeNbHbIA OCMOTP U
OLEHKa COCTOSIHUA M30NAUMM OPYTMMN METOLAMM.

lMepen npoBeaeHMEM UCMLITAHUIA M3ONALMM ANEKTPOODOOPYAOBaHUSA (332 UCKITOYEHUEM BpaLLAOLLUXCA
MaLLVH, HAXOASLIMXCS B 3KCMyaTaumnm) HapyXXHasi MOBEPXHOCTb U30MALUN AOMKHA ObITb O4YMLLEHA OT Mbifn
N rpa3n, KpoMe Tex CriyyaeB, Korga WCMbITaHUd NpoBOOATCS METoAOM, He Tpebylolmm OTKIHYEHMS
3NeKkTpoobopyaoBaHus.

2.5. WcnbitaHne wusonauum OOMOTOK BpaLLaLWIMXCA MalUMH, TpaHCOpMaTopOB U pPeakTopoB
MOBLILEHHbIM MPUMAOXEHHbIM HanpskeHnem 4vactotel 50 U AOMKHO NPOM3BOAMTLCA MNOOYeEpeHO Angd
KaXXOON SMNeKTpUYEeCcKM HEe3aBUCMMOWN Lenu Unu napannenbHon BeTBW (B MOCneAHeM cryyae npu Hanuymu
NOfHOM wm3onaAuMM Mexay BeTBsMK). [Mpu 3TOM BbLIBOA, WUCMbITAaTENLHOrO YCTPOWCTBA, KOTOpbIA OyaeT
Haxo4WTbCS NoA HanpPsKEHNMEM, COEAMHSAETCSI C BbIBOAOM UCMbLITYEMOM OOMOTKM, @ APYrom - C 3a3eMIIEHHbIM
KOpMyCOM MCMbITYEMOro 3r1ekTpoobopyaoBaHNsl, C KOTOPbIM Ha BCe BPEMSI UCMbITAHUA JAHHOMW OOMOTKM
3NEKTPUYECKN COEOQUHSIIOTCA BCE ApYyrne 0OMOTKM.

OBMOTKM, COeOUHEHHbIE MeXay CODOON Harnyxo u He MMELNE BbiBEAEHHbIX 0O0MX KOHLIOB KaXXaon
dasbl NNy BETBU, AOMKHbI UCMbITEIBATLCS OTHOCUTENBHO Kopnyca 6e3 nx pabeanHeHus.

2.6. MNpu mcnbITaHUSX 3NekTpoobopyaoBaHNST MOBLILLEHHBIM HanpshkeHnem 4vacTtotbl 50 I, a Takke
NpyM M3MEpPEHUM TOKa W MOTEPb XOJSIOCTOrO XOA4a CWIOBbIX M  M3MEpPUTENbHbIX TpaHCHOpPMaTopoB
peKoMEeHAyeTCs UCNOMNb30BaTh JIMHEWHOE HaMNPsPKEHWE NUTatoOLLEN CETU.

2.7. WcnbiTaTenbHoe HanpsbkeHne [OOMKHO NOOHMMATLCA MMaBHO CO CKOPOCTbIO, OoMycKatollen
BM3yalbHbI KOHTPOMb MO M3MepuTenbHbIM npubopam, M MO AOCTUKEHWM YCTaHOBMEHHOrO 3HA4YeHus
NOAAEPKUBATLCA HEM3MEHHbIM B TeYeHMe BCero BpeMeHu wucnbiTaHus. [locrne Tpebyemon BblOEpPXKKM
HanpsPKeHWe NNaBHO CHUXXKaETCs A0 3HavyeHMs He 6onee OAHOM TPETU UCNbITATENbHOMO 1 OTKIHOYaEeTCS.
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3. CUHXPOHHbIE TEHEPATOPHI,
KOMIMEHCATOPbI <*> N KOJINEKTOPHbLIE BO3BYONTEN

<*> [lanee AN COKpalleHUs - reHepaTopbl. HOMUHANbHasA MOLHOCTb YKa3blBAETCS aKTUBHasA - Ons
reHepaTopoB U peakTUBHas - A1 KOMMNEHCATOPOB.

3.1. TunoBo 06bEM M HOPMbI UCTIbITAHWI
TunoBor 06LEM M HOPMbI M3MEPEHUIA N UCTbITAHWI FTeHepaTOPOB BO BPEMS UMM NOCINE MOHTaxa, npu
KanuTanbHbIX N TEKYLLUX PEMOHTAX, a Takke B MEXPEMOHTHbIN Nepuos npueeaeHsl B n. n. 3.2 - 3.34.
eHepaTopbl Ha HanpshkeHne 1 kB u Bbile MOLWHOCTbI0 MeHee 1000 KBT UCMbITbIBAOTCS Kak MUHUMYM
Tonbko no n. n. 3.2, 3.3, 3.5, 3.6, 3.8 - 3.10, 3.16 n 3.17.
eHepaTopbl Ha HanpsbkeHue Huwke 1 KB He3aBMCUMMO OT MOLLHOCTU UCMbITBIBATCA KakK MUHUMYM
Tonbko no n. n. 3.2, 3.3, 3.5, 3.6, 3.8, 3.16 n 3.17.
O6bem M HOPMbI MOOMEPALMOHHBIX M3MEPEHUIN WM UCTBITAHWA MPU BOCCTAHOBUTENbBHBIX PEMOHTAX
0OMOTOK reHepaTopoB cBefeHb! B [punoxeHun 1.
3.2. OnpegeneHune ycrnoBun BKIMOYEHNS B paboTy reHepaTopoB 6e3 CyLlkm
lMocne TekyLiero, cpeaHero unn KanutanbHOro PeMOHTOB reHepaTopbl, Kak NpaBusio, BKIOYaKTCs B

paboTy 6€e3 CyLLKM.

NPUIOXeHnA

NnoJyiHoro

[eHepaTopbl, BHOBbL BBOAMMbIE B 3JKCMyaTauumio Unu npoweglune pemMoHT CO CMEHON OBMOTOK,
BKItovatoTca 6e3 cyukun, ecnu conpotmeneHme usonsuumn (R60") n koadpduumeHt abcopbumm (R60"/R15")
OBMOTOK CTAaTOPOB MMEIOT 3HAYEHNS HE HIDKE YKa3aHHbIX B Tabn. 3.1.

AOMYCTUMBIE 3HAYEHWA COMNPOTUMBIEHNA N30J1ALNA
N KOSOPNLIMEHTA ABCOPBLINIA

VICTIBIT Yy MBI Bun Hanpaxe- JonycTumoe [lprMeuaHMe
BJIEMEHT usMe- |Hue Me- 3HaUeHMre
peHrsa |raoMMmeT- |CONpPOTUBIICHNUSA
pra, B muoyasaumm, MOMm
1. O6moTka I 2500/ He MeHee g xaxmou Gasel uin
craTopa 1000/ 500 | necatu mMeraoMm|BeTBM B OTIOEJILHOCTU
<FES Ha KUJIOBOJIBT |OTHOCHTEJIBHO KOPIyCa
HOMMHAJIbHOTO |V OPYTUX 3a3eMIJIEHHBIX
JIMHEVHOT O baz mau BeTBEI.
HANPSIXEHUI Suauenue R60"/RL5"
He Huxe 1,3
I 2500 o mHCTPyKUMM |[IpM NpOTEeKaHUMU
3aBoma- IUCTUIIJIATA Yepes
U3TOTOBUTENI |0OOMOTKY
K, T 2500/ R60" u R60"/R15"
<* > 1000/ 500 He HOPMMPYKTCH, HO
<k xR >

IOJIXKHBI YUMTHIBATHCS
IpM PELEeHMM BOIpoca
O HeOOXOIOVMMOCTU
cywku. Kak npabBuio,
HEe IOOJIKHO OBITHb
CylleCTBEeHHBIX
PACXOXIOEHUM B
CONPOTUBJIEHUN
U30JIAUUM U
koodbdmLMeHTaX
abcopbumm pas3HBIX (as
UM BeTBEW, eCJu

Tabnuya 3.1



IIOOOOHEIX PAaCXOXIESHUM
He HabJwOoaslioCk B
Npenenymmx
MSMEPEHUMAX IIPU
OIMB3KUX TeMIlepaTypax

2. ObMoTKa I, K, |1000 He menee 0,5 |Ionyckaercs BBOI B
poTopa T <*>, |(monyc- |(npu BOmAHOM |3KCMITyaTalLM0
M KaeTrcda OXJIaAXIOEHUN - T'eHepaTopoB
500) C OCYUEHHOM’ MOIHOCTBI0 HE BHIIE
OBMOTKOA) 300 MBT c
He ABHOIOJIICHEIMU
poTopaMy, IIpu
KOCBEHHOM WJIN
HENoCPeICTBEHHOM
BO3OYUWHOM U
BOIOPOOHOM
oxXJIaxXIeHUnu OOMOTKM,
yMenuen
CONPOTUBJIICHUE
U3OJALUUM HE HUXe 2
kOM HOpM TeMIepaType
75 °C mwm 20 xOm npu
Temnepatype 20 °C
[Ipu BoJsblley MOWHOCTHU
BBOI I'EeHepaTopa B
BKCIUTyaTalun C
CONPOTUBRJIEHUEM
MU30JIAUMM OOMOTKM
poTopa umxe 0,5 MOwm
(mpu 10 - 30 °Q)
OONyCKaeTCca TOJbKO
IO COTJIACOBAHUK C
3aBOIOM-
U3TOTOBUTEJIEM
I, X 1000 [lo mHCTpyKUMHu |[Ipy OpoTeKaHUU
3aBoma- IMCTUIJIATA dYepes
U3TOTOBUTENA |OXJIaXIaniye KaHaJbl
OOMOTKMU
3. lenu I, kK, 1000 He menee 1,0
BO3OYXIEeHMS T <*> |(monmyc-
reHepaTopa u (M KaeTc4a
KOJIJIEKTOPHOTO 500)
BO3OyIOmUTENd
CO BCeM
NpPUCOEenVHEH-
HOM amnnapatry-
port (6es o6-
MOTOK poToOpa
u BO3OyOUTE-
79)
4, O6MOTKU I, K, 1000 He menee 0,5
KOJUIEKTOPHEIX [T <*>
BO3OyIMTEN IS U
non-
BO3OyIOmUTEeNd
5. Baupmaxu I, kK 1000 He menee 1,0 |IIpu 3a3eMiIeHHOM

AKOPSA U

OoOMOTKEe H9KOpSA




KOJIJIEKTOPA
KOJIJIEKTOPHEIX
BOROYyIUTENIS U
noneo30youTe-
Jig

6. Uszonmpo- I, K
BaHHHE
CTsXHBIE OOJITH
cTanmm craTopa
( mocTynHe
oJis
UBMEPEeHNA)

1000

He menee 1,0

7. TopmumnHuMku |, K
M YIJIOTHEHUH
BaJia

1000

He menee 0,3
s
TUOpoTeHepa-
Topoe u 1,0
i
TypboreHepa-
TOPOB M
KOMIIEHCATOPOB

I IMOpOoTreHepaTopoB
M3MepeHMe MIPOU3BO-
OUTCsH, €eCJM II03BOJIA-
€T KOHCTPYKLMsS T'eHe-
paTopa ¥ B 3aBOLCKOM
MHCTPYKLUMM He ykasa-
HEI DoJiee XeCTKUe
HOPMEI

8. Iuddyszopw, |II, K
M THL
BEeHTUJIATOPOB
U OpyITue Yy3JB
craTopa
TeHEepaTopOB

500 -
1000

B

COOTBETCTBUM
C 3aBOICKMMU
TpebOoBaHUAMU

9. Tepmomar- |II, K
UMK C
COeIMHUTETb-
HBEIMU
npoBoIaMu,
BKJIIOUA S
COeIMHUTEJIb-
HBlE TIPOBOINA,
YIIOXEHHEE
BHYTPU
reHepaTopa

- Cc kocBeHHBM|II, K
OoXJIaXIeHUeEM
O0BOMOTOK
craropa

- C Hemnocpen-
CTBEHHBIM OX-
JaxgeHmueM o6-
MOTOK CTaTopa

250 umm
500

500

He menee 1,0

He menee 0,5

HanpaxeHue
MeraoMMeTpa -
3aBOICKOM
VHCTPYKLUN

10

10. Konuesou (I, K
BEIBOII OOMOTKIM
craTopa
TypboreHepa-
TOPOB Cepuu
TI'B

2500

1000

lIsmepeHne
NPOM3BOOUTCA IO
COeIMHEeHMA BEHBOIA C
0BMOTKOM CTaTopa

<*> ConpoTuBreHne

n3onaumm

obMOTOK

cTaTtopa,

poTopa w”n CUCTEM

BO30YXaeHUs

Cc

HenocpenCTtBeHHbIM BOAAHBIM OXNa)KaeHUemM n3mMmepaeTcd npu TekKywmx peMOHTaXx TOJIbKO B TeX Cly4asX,



korga He TpebyeTcsa npoBedeHWe cneumanbHO ANA 3TOW Lenu AeMOHTaxHbix paboT. [onyckaetcs
NPOBOAUTb U3MEPEHUA BMECTE C OLLMHOBKOW.

<**> ConpoTMBNEHME U30MALMU M3MEPSEeTCA NP HOMWHANbHOM HanpskeHun obmoTkm o 0,5 kB
BKITHOUMTENBHO MEraOMMETPOM Ha HanpsbkeHue 500 B, npyM HOMMHaANbHOM HanpshkeHnn obmoTkm cebiwe 0,5
kB oo 1 kB - meraommeTpom Ha HanpsikeHue 1000 B, a npu HOMUHaNLEHOM HanpshXXeHun obmoTky Bbiwe 1 kB
- MEraoMmMeTpoM Ha HanpsixkeHune 2500 B.

lMocne nepenankun CcOeOMHEHUN Y TeHepaToOpoB C T[UMb30BOM WU30OMNSAUMEN MOACYLWIKA sIBNsSieTcH
06s3aTenLHON.

Y BHOBb BBOAMMbIX USN MPOLUEAWMX PEMOHT CO CMEHOM OOMOTOK reHepaTopoB C rasoBbiM (B TOM
ynucne BO3OYLIHbIM) OXNaXaeHnem oOMOTOK CTaTOpOB, KPOME TOro, JOSPKHA MPUHMMATbLCA BO BHMMaHue
3aBMCUMOCTb TOKOB YTEYKM OT MPUMNOXEHHOro Hanpsxkenus no n. 3.4. Ecnn wuHCTpykumen 3aBoja-
M3roTOBMTENST BHOBb BBOAMMOIO TreHepaTopa WM MHCTPYKUMEN nocTaBliMka o6MOTOK cTaTopa
npegycMaTpuBaloTCs OOMNOMHUTENbHbIE KPUTEPUN OTCYTCTBUS YBMAXHEHUS U30NAUMKW, TO OHU Takxke
OOMKHbI BbITb MCNONB30BaHbI.

Ona reHepatopoB ¢ GymMaKHO-MacrsiHOW M30NAUMEN HEOOXOAMMOCTb CYLUKM MOCIe MOHTaxa U
PEMOHTOB YCTaHaBMMBaETCA MO MHCTPYKLMM 3aBOAA-U3roTOBUTENS.

O6MOTKM POTOPOB rEHEPaATOPOB, OXNaXgaeMble rasom (BO34yXOM Ui BOAOPOAOM), HE NMOoABeEpraTcs
CyLUKe, ecnv COMpOTUBMEHWE u30MAUUM OBMOTKM MMEeT 3HayeHMe He HWkKe ykasaHHoro B Tabn. 3.1.
BkntoueHne B paboTy reHepaTopoB, OOMOTKM POTOPOB KOTOPbIX OXMaXAAalTCs BOOOW, MPOM3BOAUTCSA B
COOTBETCTBUM C MHCTPYKLMEN 3aBOOA-U3rOTOBUTENS.

3.3. iamepeHure conpoTUBNEHNs N30MALUK

ConpoTtuBneHe u13onsaumMnm u3MepsieTcs MeraoMMeTpoM, HanpsbkeHue KOToporo BbibupaeTcs B
cooTBeTCTBMM C Tabn. 3.1.

ConpoTtuBneHve m3onauum obMOTOK cTatopa C BOAAHbIM OXNaXaeHuem usamepsietcs 6e3 Boabl B
oOMOTKe, Mnocrne npodyBKM €€ BOASHOrO TpakTa CkXaTbiM BO3AYXOM MpPU COEAMHEHHbIX C 3KpaHOM
MeraoMmeTpa BOL4OCOOPHBLIX KOMMeKTopax, U30MMPOBaHHbIX OT BHELIHEN CUCTEMbI oxnaxaeHus. Criyyaw,
Korfa uamepeHusi Npou3BOAATCS C BOOOW B 06MOTKe, cneLlmanbHO OroBOpeHbl B Tabnumue.

[onyctumble 3Ha4YeHUs1 CONPOTUBIIEHUS U30MNALMK U koadduumneHTa abcopbuumn npu Temnepartype 10
- 30 °C npuBeaeHbl B Tabn. 3.1.

Ons Temnepatyp Bbiwe 30 °C gonycTumoe 3HayeHme COnpoTMBEHMS M30NALUMN CHUXaeTCd B 2 pasa
Ha kaxable 20 °C pa3HOCTM Mexay TemnepaTypon, Mpy KOTOPOW BbINOMHSETCA uamepenue, n 30 °C.

3.4. 1, K, M. UcnbiTaHne nsonaumm obMOTKM cTaTtopa NOBbILEHHBIM BbINPAMIIEHHBIM HAaNPsXXeHNEM C
n3MepeHnem Toka yTeuKu

Onsa ucneiTaHMs 06MOTOK CTaTOPOB BrepBble BBOAUMbIX B 3KCMMyaTauuio reHepaTopoB 3aBUCMMOCTb
NCNbITATENbHOIO BbLINPAMIIEHHOrO HanpskeHnsa, kKB, OT HOMWHaNbHOrO HanpsbKeHUs1 reHepatopos, KB,
npueeneHa foanee:

IOo 6, 6 BKJIOYUTEJILEHO 1,28 x 2,5Unom
Ceomie 6,6 mo 20 BxyOUMTENBHO 1, 28(2Uuom + 3) <*>
Ceome 20 mo 24 BKIOUMTEJIBLHO 1, 28(2Unom + 1) <**>,

<*> 3HauyeHusi MCMbITATENbHOIO BbINPAMITIEHHOrO HanpsbkeHns ansa TypboreHepatopoB TIB-200 u
TIB-300 cooTBeTCcTBEHHO NpuHMMatoTea 40 n 50 kB.
<**> [1na Typo6oreHepatopoB TBM-500 (UHom = 36,75 kB) - 75 kB.

B aKcnnyatauun wmsonauna 0B6MOTKM cTaTtopa WwucnbiTbiBaeTCA BbINPAMMEHHBbIM HanpaXeHunem y
reHepaTopoB, HauYnHasi ¢ moLuHocTy 5000 kBT.

[Ona reHepaTopoB, Haxo4dLMXCA B 3KChfyaTauuu, UCMbITaTeNbHOE BbINPSAMMAEHHOE HanpsbkeHue
npuHMMaeTCa paBHbIM 1,6 WCNLITATENbLHOrO HanpsPKeHUA MPOMBILLNIEHHON 4YacToTbl, HO He Bbille
HaNpsPKEHUs, KOTOPbIM UCMbITbIBANCS reHepaTtop nNpu BBOAE B 3Kchnyataumio. [Ana MeXpeMOHTHbIX
UCMbITAHWA UCTbITATENbHOE BbLINPSIMIIEHHOE HAaMpshKeHWEe BbiOMPAeTCA MO yKa3aHMIO MNaBHOMO MHXEHepa
aHepronpeanpuaTus. PekoMeHayeTcs, 4YTOObl CHWXEHWE WCMbITAaTENbHOIO HAMPSPKEHWUsS,, €CrM  OHO
npenycmoTpeHo, Obino He 6onee Yyem Ha 0,5UHOM NO CpaBHEHUIO CO 3HAYEHUEM, MPUHSITLIM MPU NOCNEAHEM
KanuTanbHOM peMoHTe. [lpu oueHke pes3ynbTaToOB TOKU YTEUKM HEe HOPMUPYIKOTCHA, HO MO XapakTepy
3aBUCUMMOCTU UX OT UCMbITAaTENLHOrO HaMPSHXKEHUS, aCUMMETPUN TOKOB NO basaM Unu BETBAM N XapakTepy
N3MEHEHNs TOKOB YTEYKN B TeYEeHWe OOHOMUHYTHOW BbIOAEPXKKU CYAAT O CTEMEHU YBMaXHEHUs U3onauum m
HanuMyuu gedekros.



TOKM yTeYkM Ons MOCTPOEHMST KPUBBLIX 3aBUCUMOCTU WX OT HAaMNpPsPKEHWs] OOJDKHbI U3MEPSTbCS He
MeHee 4YeM Mpu NATU PaBHbIX CTYMEHAX HaNpshKeHUs. Ha kakgon CTyneHu HanpshKeHue BblOEpXKMBAETCS B
TeyeHne 1 MVH., MpM 3TOM OTCYET TOKOB yTeukn npousdBoamtcsa vepes3 15 n 60 c. CTyneHn JormkHbl ObiTh
onmskumm kK 0,5UHOM. Pe3koe Bo3pacTaHMe ToKa YTEYKW, HEenpornopuuoHanbHOE POCTYy MNPUIIOKEHHOIo
HanpsbkeHns,, 0COBEHHO Ha MOCnedHMX CTYNneHaAx HanpsbkeHus (nepermb B KPUBOW 3aBUCMMOCTU TOKOB
YTEUKN OT HanpsbkeHus) ABNAeTCA NPUM3HAKOM MECTHOro gedyeKkrta M30MsLuMu, ecrnim OHO MPOoUCXoauT Mnpu
ucnbiTaHMM ogHon hasbl OOMOTKM, UNN NPU3HAKOM YBRAXHEHUS, €CrM OHO MPOUCXOAUT MPU UCTbITAHUN
Kaxkgown casbl.

XapakTepucTuKom 3aBUCMMOCTM TOKA YTEYKU OT HanpsiKeHns sBnsieTcs KoapuLmMeHT HENNHENHOCTMK:

| am Uub

roe:

UHG - HaubornbLuee, T.€. NOMHOE NCMbITaTeNbHOE HanpskeHne (HanpsXXeHne nocrnegHen CTyneHn);

UHM - HauMeHbLLee HanpsxeHne (HanpsXXeHne NepBon CTyneHu);

IHB, IHM - TokM yTeukn (160") npu HanpsxeHNsaX UHG n UHM.

Ecnn Ha nepBon CTyneHn HanpsKeHUs TOK YTEYKU MMeeT 3HavyeHne meHee 10 MKA, To 3a UHM U1 IHm
AonyckaeTcs NpuMHUMaTb HanpsbkeHne U TOK NepBOoW U3 Nocnenyrolmx CTyneHemn, Ha KOTOPOM TOK YTEYKM
coctaBnsieT He MeHee 10 MKA. [Ins BHOBb BBOAMMbBIX reHepaTopoB KOSMMULMEHT HENMMHENHOCTU OOIMKEH
ObITb He Bonee Tpex.

KoadpduumeHT HennMHEeMHOCTU He Yy4duUTbIBaeTCa Torga, Korga TOKM YTEYKM Ha BCEX CTYMEHSAX
HanpsbkeHusa He npeBocxoadaTt 50 MKA. PocT Toka yTeuku BO BpeMst OAHOMUHYTHOW BbIAEPXKKN U30NALMN Noja
HanpshKEHMEM Ha OOHOW M3 CTyMNeHen ABnseTcsa Npu3Hakom gedekTa (BKMoyasi yBNaXKHEHVE U30NsALMI) U B
TOM cny4ae, korga Toku He npesbiwatT 50 MKA. Bo nsbexaHne MeCTHbIX MeperpeBoB M30NAUMM TOKaMu
YTEUKN BblAEPXKKa HaNpsXXeHUs Ha oYepedHon CTyNeHn OONyCcKaeTCcsa NyLlb B TOM Cryvae, eCnun TOKN YyTeuKku
He MNPEeBbLILLAIOT 3HAYEHUN, YKa3aHHbIX HUXe:

KpaTHOCTL MCIHTATEJLHOTO HANPSIXEeHUS 0,5 1,0 1,5 u erme
no orHomeHuw k Unom
Tok yTEeUKM, MKA 250 500 1000.

McnbiTaHne n3onauumn nomHbIM UcnblTaTenbHbIM HanpskeHnem B TedeHne 60 ¢ c onpegerieHnemM Toka
YTEeYKN nocnegHen CTyneHun c4yntaeTcda o gHOBpPEMEHHO N UCTbITAaHUEM SﬂeKTpMHeCKOﬂ NPOYHOCTN nU3onaunmn
BbINMPAMNEHHbIM HaMpAXXeHNeMm.

Hpmmeanme.YIeHepaTopOB C BOAAHbIM oxnaXXgeHnem nsonauna 06MOTM4CTaTOpa NCNbiTbiIBaeTCcA
NOBbIWEHHbIM BbINPAMIIEHHBIM HanpsaXXeHnem, ecrin 3To No3BOJTAET KOHCTPYKUUA.

3.5. NcnblTaHre NOBbILWEHHbIM Hanps»keHneMm NPOMbILLIIEHHON YacToTbl
3HaveHne NCnbITaTeNbHOro HaNpPsHPKeHNst MpMHUMaeTCs no Tabn. 3.2.

Tabnuua 3.2

NCMNbITATEJIbHBIE HAMPAXXEHUA MPOMbILLEHHOW YACTOTHI

VICHOBITY MBI Buzn XapakTepucTuka VcnelTaTenbHOE [IpuMeuaHme
SJIEMEHT uc- |mmm Tun reHepaTopa| HampsaxeHwue,
uisg kB
Ta-
HMA
1. OBmoTka I MomHocTe mo 1 0, 8(2Uuom +
craTopa MBT, HOMMHAJILHOE 1), Ho He
TeHepaTopa HaNpsSXeHUe BEHIIe MeHee 1, 2
0,1 xB
MomuocTs or 1 MBr |0, 8(2Uxom +
Y BBIIE, 1)
HOMUHAJIbHOE
HanpsaxeHue no 3, 3




KB BKJIOUUTEJILHO
MomHocTs oT 1 MBT
M BHIIE,
HOMMHAJILHOE
HaOpsSXeHVe CBHIIe
3,3 no 6,6 xB

BRJIIOUMTEJIBHO

0,8 x 2, 5Uxsom

MomuocTts or 1 MBr |0, 8(2Uxom +

U BHIIE, 3)

HOMMHAJIbHOE

HANPAXEHME CBHIIE

6,6 o 20 xB

BKJIOUUTEJILHO

MomuocTte or 1 MBr |0, 8(2Uxom +

¥ BHIIE, 1)

HOMMHAJILHOE

HaNpAXEeHUE CBHIIS

20 xB
2. 0O6MmoTka MomuHocTe or 1 MBr [2Uxom + 1 Ecim cBopka
craTopa U BHIIE, craTopa
TUOPOTEeHepPaTo- HOMMHAJIbHOE NPOU3BOAUTCH Ha
pa, WMXTOBKA HanpsxeHue mo 3, 3 MeCcTe MOHTaxa, HO
UM CTBIKOBKA KB BKJIOUUTEJIBHO He Ha OQyHIaMeHTe,
yacTer craropa MomHocTs oT 1 MBT |2, 5UHoM TO IO YyCTAHOBKMU
KOTOPOTO U BHIIE, craTopa
IPOUSBOAUTCH HOMMHAJIbHOE Ha QyHIAMEHT ero
Ha MecTe HaNpsXeHME CBHIIS UCTIBIT aHUS
MOHTAaxa, IO 3,3 no 6,6 xB NPOM3BOAATCH IIO
OKOHUAHUU BKJIOUUTEJILHO n. 2, a mnocie
[IOJIHOM CBOpPKMU MomuHocTs or 1 MBrT |[2Uxom + 3 YCTAHOBKM - IIO
OOMOTKU U Y BHIIE, n. 1 Tabanub
U3B0JIUPOBKU HOMMHAJIbHOE
COenMHEeHMI Hanpsaxenue mo 20

KB BKJIIOUMTEJIBHO
3. O6moTka TeHepaTOpL BCEX (1,5 1,7) JICHBETaTeNbHOE
crarTopa MOIIHOCTEMN UuoMm, HO He HanpsaxeHue
TeHepaTopa BhHIIIE NIPUHUMEETCH

ucneirarensHo- |1, SUbsom mnsa
TO HanpaxeHusd | TypOOTreHepaTopoB

npu BBOIE
TeHepaTopa B
3KCILITYaTaLMo
1 He Huxe 1
kB

vomHocTeio 150 MBT
M BHIIE C
HENOoCpPeICTBEeHHEM
oxJIaxIeHMeM
OOMOTKM CTaTOopa.
g reHepaTopoB
OPpYyTHUX MOIHOCTEN
VCIBITATEeJIbHOE
HapSXeHMEe
IPpUMHMMAaeTCI

1, 5Uuom mpu
€XeTOIHEIX
VICHBITAHUAX MU I10
creurajibHOMY
PeleHMo IJIaBHOT'O
VHXeHepa
SHEPTONPEenNpPUITUSI
0JI1 IeHepaTOopOB
npopadboTaBLMX
tosiee 10 merm.




VlcnielTaTeJsIbHOEe
HalpsaXeHre
IpUHUMaeTCs

1, 7Usom xak
obgazaTesIbHOE IIPU
VCIBITaHUAX,
NPOBOAUMEIX pexe 1
paza B I'om, Kpome
TypbOoTeHepaTopOB
MomHocTeo 150 MBT
u boJjee C
HeIoCpenCTBEHHEM

OXJIaXIeHUeM
OoOMOTKM CTaTopa
T'enepaTopH BCEX [Io pemeHMO PexomMeHnyeTcCcHa
MOIHOCTEN TJIABHOTO UTOBH CHUXEHUE
UHXeHepa UCHHTATEJLHOTO
SHepTonpen- HANPSXEHUs, eCJu
npUSTUS OHO MPEenyCMOTPEHO
STUM peleHrEM,
ObUIO He OoJiee
0, 2UkomMm 1o
CPaBHEHMI CO
3HaUEHVEM,
MUCIIOJIb3YEMEIM [IPU
rocyenHeM
KallMTaJIbHOM
peMoHTe
4. O6moTka T'eHEepPaTOPH BCEX 8Uuom
SABHOIIOJIIOCHOTO MOIHOCTEN BO3OYXIEHUS
poropa TeHepaTopa,
HO HEe HMXe
1,2 u He BHIE
2,8 xB
TeHepaTOpH BCEX 6Uuom
MOIHOCTEN BO30OyXIOeHMS
TeHepaTopa,
HO He Hmxe 1
kB
5. O6émoTka T'eHepaToOpH BCEX 1,0 JcneraresbHoe
HEIBHOIOJIIOCHO- MOIHOCTEN HaNpSXeHUe
TO poTopa IPUHYIMAETC I
paBHemM 1 kB
TOTIa, KOT'Ha B2TO
HE MNPOTUBOPEUMNT
TpebOBaHMAM
TEeXHUUECKNX
YCJIOBUM BaBoza-
3T OTOBUTEIIA.
Ecam TexHMUeCcKMMM
YCIIOBUSAMM
npenyCcMOTPEHE
foJjlee XeCTKMue
HOPMEBI MCIIBITAHWMA,
UCIEITATEJIbHOE
HaNnpsXeHUe IOJIKHO
OBITH [IOBBIIEHO
6. OBMoTka TeHepaTOpL BCEX 8Unom OTHOCUTEJIBHO




KOJLJIEKTOPHEIX MOIHOCTEM BO3OYXIEHMUS KOpHIyca u
BO3OYyIUTENS U reHepaTopa, Banmaxen
nonBos3bynuTe- HO He HUXe
s 1,2 u He BRIIE

2,8

K T'eHepaTOpPH BCEX 1,0 To xe
MOWHOCTEN

7. lenu I, K|T'eHepaTope BCex 1,0
BO30OYXIEeHUST MOIIHOCTEM
8. Peocrar II, K|T'eHepaToOp: BCEX 1,0
BOBOYXIOEeHUS MOUIHOCTEM
9. Pesuctop I, K|T'eHepaTope BCEX 2,0
Lenyr TralleHnd MOILIHOCTEel
nojia u ATl
10. KoHLeBOM I, K|TI'B-200, TI'B-200M (31,0 <*>, VcnBITaHMs
BEIBOI OOMOTKM 34,5 <**> NPOBONATCH IO
cTaTopa TI'B- 300, TI'B-500 39,0 <*>, YCTaHOBKM

43,0 <**> KOHILIEBEIX BEBOIOB

Ha TypOoreHepaTop

<*> [1Ns1 KOHLEBbIX BbIBOJOB, UCMbITAaHHbLIX HA 3aBOAEe BMeCTe C Usonsaumei obMoTku cTaTopa.
<**> [1Ns pe3epBHbIX KOHLEBbLIX BLIBOAOB Nepes YCTaHOBKOW Ha TypGoreHepaTtop.

MpoOomMKNTENBHOCTL MPUIOXKEHUS UCMbITATENBHOTO HampsKeHus cocTaenseT 1 MuH. U3onsuumio
OOMOTKM CTaTopa MallVH, BrepBble BBOAMMbIX B 3KCMyaTaumio, peKOMeHOyeTCs WUCMbITbiBaTb O BBOAA
potopa B cTtatop. [pu KanuTanbHbIX PEMOHTAX W MEXPEMOHTHBIX MCMbITAHUSIX FeHepaTopOB M30MNAUMSA
0oOMOTKM cTaTopa MCMbITbIBAETCA NOCe OCTaHoBa reHepatopa W CHATUS TOPLEBbLIX LUUTOB A0 OYMCTKM
n3onauumn ot 3arpsisHeHns. Msonaums reHepatopoB TIB-300 go 3aBoackoro N 02330 BKMOUUTENBHO (ecnu
He 3ameHsanacb 0OMOTKA) UCMbITLIBAETCS NOCIE OYUCTKM €€ OT 3arpsi3HEHUs.

B npouecce ncnbiTaHus Heobxooumo BeCcTy HabnogeHe 3a cocTosiHMeM NOBOBLIX YacTel OOMOTOK y
TypOoreHepaTopoB U CUHXPOHHbLIX KOMMEHCATOPOB NPU CHATbIX TOPLEBLIX LWMTaX, Y MAporeHepaTopoB - Npu
OTKPbITbIX JIHOKax.

M3onsaums o6MOTKM poTopa TypOoreHepaTopoB, BrnepBble BBOAMMBIX B 3KCMyaTauuto, NCMbITbIBAETCA
NPy HOMMHAIbHOW YacToTe BpaLleHnst poTopa.

Y reHepaToOpOB C BOASIHbIM OXNaXAeHuem u3onsaums obMOoTKM cTaTtopa WCMbITbIBAeTCs Npu
UMPKYNALUUN B CUCTEME OXITaXOEHUS AUCTUINATA C yAenbHbIM CONPOTUBMEHNEM He MeHee 100 kKOM X cM K
HOMWHAarNbHOM pacxode, ECN B UHCTPYKLMK 3aBOAA - U3rOTOBUTENS reHepaTopa He yka3aHo nHade.

Mpn NnepBoM BKITHOYEHUW FreHepaTopa 1 MOCHEPEMOHTHbIX (C YaCTUYHOW MUK NOSTHOM CMEHON 0OMOTKN)
UCMbITAHMUAX TEeHepaTopoB C HOMWHANbHbIM HanpskeHnem 10 kKB u Bbiwe nocre MChnbITaHUsA M30NauUmm
OOMOTKM MOBbLIWWEHHBIM HaMNpPsHPKEHNWEM MPOMBILUNIEHHON 4acToTbl B TeyeHue 1 MWH. ucnbiTaTenbHoe
HanpshkeHWe CHWKaeTCd OO0 HOMMHANbHOIO 3HayeHus U BblAEpXKMBaeTCcs B TeyeHve 5 MuH. Ans
HabngeHUa 3a XxapakTepom KOPOHMPOBaHWUS NOBOBLIX YacTen obmoTkM ctatopa. [pyn 3TOM He OOImKHbI
HabngaTbCAa COCPEaOTOYEHHOE B OTAENbHbIX TOYKAX CBEYEHWE XENTOro M KpacHOBaToOro uBeTa, OblM,
TrneHve baHgaxen n ToMy nofobHble siBnenus. Fonyboe 1 6enoe ceeveHne gonyckaeTcs.

Mepen BkNo4eHWEM reHepaTopa B paboTy MO OKOHYaHWM MOHTaxa WM pemoHTa (Y
TypboreHepaTopoB - Nocrie BBOA4A poTopa B CTAaTOp U YCTAHOBKM TOPLEBLIX LLMTOB) HEOBX0AMMO NPOBECTU
KOHTPOMbHOE UCMbITAHWE HOMMHANbHBLIM HAaMNPsPKEHNEM MPOMBILLUSIEHHOW 4YacTOTbl MIU  BbIMNPAMIIEHHbIM
HanpskeHneM, paBHbiM 1,5UHoM. [poaomkMTenbHOCTb UCTbITaHNSA 1 MUH.

He gonyckaeTca cCoBMeLLEHME UCMbITAHWUIA MOBLILLEHHBIM HANPsKeHWEM M30NAUMM OOMOTKM cTaTopa U
OPYIMX PacrorioXXeHHbIX B HEM 3MIEMEHTOB C MPOBEPKOW ra3onyioTHOCTM KOpryca reHepatopa M30bITOYHbIM
OaBrieHneM Bo3ayxa.

VcnbiTaHus M3onsumMn reHepaTopoB nepes BKAYeHMEM KX B paboTy (MO OKOHYaHWM MOHTaXKa WIu
peMOHTa nocrne BBOA4A pOTOpa B CTATOP M YCTAHOBKM TOPLEBLIX LLMTOB, HO A0 YCTAHOBKM YNITOTHEHWU Bana
W 00 3anofiHeHWss BOAOPOOOM) NPOBOOATCS B BO3AYLLIHOW Cpede Mpu OTKPbITLIX JII0KaxX ctatopa U Hanmm4um
HabntogaTtens y aTux nokoB (C cobniogeHnem Bcex mep 6esonacHocTn). Npu obHapyxeHMn Habnogarenem



3anaxa ropernon nsonauun, Abima, oTONeckoB OrHH, 3BYKOB 3fEKTPUYECKUX pa3psgoB U ApYrux Npu3HakoB
MOBPEXOEHUS UNK 3aropaHnin M30MALMK UCTbITaTeNbHOE HanpskeHe AOMMKHO ObiTb CHATO, MoK BbICTPO
3aKpbIThbl U B CTATOP NOAAH MHEPTHbIN ra3 (yrnekucnoTa, asorT).

KoHTponbHbIe MCNbITaHUS AONycKaeTCcst NPOBOAUTL MOCMEe YCTAHOBKM TOPLEBBIX LUMTOB U YNNOTHEHNN
npu 3anofiHeHUn ctaTopa MHEpPTHbLIM ra3oM UNM Npyv HOMUHAaNbLHOM AaBneHun Bogopoda. B atom cnydvae
nepeg WucnbiTaHUEM M30NSAUMU MOBbLIWEHHBLIM HanpsXXeHWem Mpu 3anofiHEHHOM BOAOPOOOM  Kopnyce
reHepatopa HeobGXOAMMO MNPOM3BECTM aHanu3 rasa, 4YTobbl ybeauTbCs B OTCYTCTBUM B3pPbIBOOMACHOM
KOHUEHTpauuu.

Mpy wncnbITaHUM MNOBBIWEHHBIM HaMNPsXKEHWEM MOMHOCTbIO COOpPaHHOM MaluMHbl  AOMKHO ObiTh
obecrneyeHo TlaTtenbHoe HabnogeHne 3a U3MEHEHUAMN TOKa U HaMNpPsXKeHUst B LLenn UCTbITyeMOn 06MOTKM
1 OpraHM3oBaHO NPOCIyLUMBaHWE Kopnyca MalluHbl ¢ cobniogeHem Bcex mep 6e3onacHocTy (Hanpumep, ¢
MOMOLLLID U30NUpylolwero cretockona). B cnyvae oOHapyXeHUs Npu  UCNbITAHUSAX OTKNOHEHUA OT
HOpMarnbHOro pexuma (ToN4Yku CTpenok namMepuTenbHbIX NPUBOPOB, MOBbILEHHbIE 3HAYEHNUS TOKOB YTEUKU
MO CpaBHEHWIO C paHee HabnOABLLUMMUCS, LUENYKN B KOpPMNyce MalluHbl U T.M.) UCMbITaHUS AOSMKHBI ObiTh
npeKpaLleHbl M MOBTOPEHbI MPU CHATbLIX LUMTaX.

AHanornyHelM 06pa3oM AOMKHbI NPOBOAUTLCS NPOMUIAKTUYECKME UCMBbITAHUSA MEXAY PEMOHTaMM,
€CNnu OHW NPOBOAATCS 6e3 CHATUS TOPLEBbLIX LLUTOB.

Mpw nUcnbITaHNAX NOBLILEHHBIM HaNpsXXeHneM nsonsauun obMoTOK reHepaTopoB creayeT cobnogaTb
Mepbl NPOTUBONOXapHOM 6e3onacHOCTU.

3.6. N3amepeHue conpoTmBneHns NOCTOAHHOMY TOKY

N3mepeHve npousBoauTCs B XONOOHOM COCTOSIHUM reHepaTtopa. [lpy cpaBHEHWM 3HayYeHun
COMPOTMBIEHNI OHW OOMKHbI ObITb NPMBEAEHbI K OAMHAKOBOW TemnepaType.

HopMmbl onyCTUMbIX OTKMOHEHUIA CONPOTUBIEHUS NpuBeaeHbl B Tabn. 3.3.

Tabnuua 3.3
HOPMbI
OTKNOHEHUW 3HAYEHWIN CONPOTUBNEHNA MOCTOAHHOMY TOKY
HcnbiTyembin Bua Hopma MpumevaHue
ANeMeHT ucnbl-
TaHus
1. O6bmoTka M, K 3HayeHns N3mepsieTcs
cratopa CONpPOTMBEHUN COMPOTMBIEHNE KaXXa0M
0OMOTKM He asbl UnNn BeTBM B
OOIKHbI OTOENbHOCTH.
oTnuyaTbecs apyr ConpoTtueneHus
oT gpyra bonee napannernbHbIX BETBEN
yeM Ha 2%, n3MepsaTcd npu
BETBEW - Ha 5%. OOCTYMHOCTU pa3gesbHbIX
PesynbTathl BbIBOAOB. [ANsi OTAENbHbIX
n3mepeHun BMAOB MaLUuH
COMPOTUBNEHUN (reHepaTOpoB
O[HUX U TeX e NnepeMeHHOoro Toka,
BeTBeln n das He cucTeM BO3DyxaeHus,
AOMKHbI MasbIX reHepaTopoB U
oTnuyaTbes oT Ap.) pasHuiua B
NCXOOHbIX AaHHbIX COMNPOTUBNEHMSAX
bonee yem Ha 2% oTgenbHbIX a3 n BeTBeN
MOXeT ObITb NpPeBbILLEHA B
COOTBETCTBUM C
3aBOACKUMU JAHHBIMU
2. ObmoTka M, K 3HaueHne Y pOTOPOB C ABHbIMU
poTtopa N3MEPEHHOro noncamu, KpoMe Toro,
COMPOTMBIEHUS HE N3MepsITCH
OOIMKHO COMPOTMBIEHUS KaXO0ro
oTnuyaTbCs oT nomnca B OTAENbHOCTH
WNCXOAHbIX AaHHbIX UM NonapHo n
6onee yem Ha 2% nepexogHoro KOHTakTa
Mexay KaTyLkamu




3. O6MOTKM M, K 3HayeHne
BO30OYXAeHUs N3MEpPEHHOro
KOMNMNeKTOPHOro COMPOTMBNEHMS HE
BO3OyanTeEns JOJDKHO
oTnnyaTbCs OT
WNCXOOHbIX AaHHbIX
bonee yem Ha 2%
4. ObmoTKa Mn K 3HayeHuns
sKopst N3MEPEHHOro
BO30yauTens COMPOTUBIEHMUS HE
(mexay OOMKHbI
KONNEeKTOPHbIMMU oTnuyaTbes apyr
nnactnHamm) oT apyra bonee
yem Ha 10%, 3a
VCKITIOYEHMEM
cnyyaes, Korga
3TO 00YyCnoBMeHo
CXEeMOWN COeINHEHUSI
5. Pesnctop nK 3HaueHne
Lenu raweHns N3MEPEHHOro
nonsi, peoctaTbl COMPOTUBIEHMUS HE
BO30y>xaeHus JOIMKHO
oTnuyaTbCs OT
NCXOHbIX AaHHbIX
6onee Yyem Ha 10%

3.7. 1, K. N3amepeHune conpoTusneHms o06MOTKM poTopa NnepemMeHHOMY TOKY

M3mepeHre npomsBoanTCs B LEMAX BbISIBMIEHWS BUTKOBbLIX 3aMblkaHWi B obOmoTkax potopa. Y
HESIBHOMOJOCHBIX POTOPOB M3MEPSIETCA COMPOTUBIIEHNE BCEW OOMOTKW, a Yy SIBHOMOMKCHBIX - KaXZoro
nonoca OOMOTKM B OTAENBHOCTU MNM OBYX MOMOCOB BMmecTe. VamepeHue crnegyeT Npov3BOAWTb Mpu
nogBoaAnMoM HanpsbkeHun 3 B Ha BMTOK, HO He 6onee 200 B. ConpoTuBneHne 06MOTOK HESIBHOMOSOCHbBIX
pPOTOPOB ONPefensaiT Ha Tpex-vyeTbipex CTYMEeHAX 4acTOTbl BpalleHWs, BKMAYas HOMWHANbHY, U B
HEMnoABWMXXHOM  COCTOSIHUW, NoAdepXuBasi  MPUIIOXKEHHOE  HanpshkeHue UM TOK  HEU3MEHHbLIM.
ConpoTvBrneHve no nontocam Unv napam MOSHOCOB M3MEPSETCA TOMbKO MpUM HEMoABWXHOM poTtope. [Ons
CpaBHEHUS pe3ynbTaToB C AaHHbIMW MpeablaywinX U3MepeHun U3MepeHUst OOIDKHbI MPou3BOaUTLCA NpuU
aHanorm4HoM COCTOSIHUWM reHepaTtopa (BCTaBMEHHbIN UMM BbIHYTLIM POTOP, Pa3OMKHyTas WM 3aMKHyTasi
HaKopOTKO OOMOTKa CTaTopa) M OOHMX M TEX Xe 3HAYEHUSIX NMUTAIOLLErO HaNPSXXeHUs nnu Toka. OTKNOHEHWS
NOMyYeHHbIX pe3ynbTaToB OT AaHHbIX NPeablaywmnx U3MepeHuin Unn OT CPedHero 3HavyeHUs N3MepeHHbIX
conpoTueneHun nontocos bornee vyem Ha 3 - 5%, a Takke CKaykoobpasHbIE CHUXEHUSI COMPOTUBIIEHNS NpU
U3MEHEeHUN YacToTbl BpalleHWss MOryT YKa3blBaTb Ha BO3HWKHOBEHWE MEXOYBUTKOBLIX 3aMblKaHUN.
OKoHYaTerbHbIN BbIBOA O HANMYUN 1 YUCTE 3aMKHYTBIX BUTKOB CriedyeT AenaTb Ha OCHOBAHWM pe3ynbTaToB
CHATUA XapakTepuctukn K3 n cpaBHeHUsa ee ¢ JaHHbIMKU nNpeabiayLmnx nsmepeHuin. MoxHo ncnonb3oBaTtb
Takke Jpyrme metogbl (M3MepeHuWe MynbCauuin WHOYKUMM B BO3AYLIHOM 3a30pe Mexay PpOoTopoM W
CcTaTopoM, OLUeHKa pacnpeferneHuss nepemMeHHOro HanpskeHus no BUTKaM COOTBETCTBYIOLLEro nomkca,
NpYMEHeHWe cneumanbHbIX UMMAYIbCHBLIX MPMGOPOB).

3.8. 11, K. i3mepeHune Bo3ayLIHOro 3asopa

BosgylwHble 3a30pbl Mexay CTatopoM M pOTOPOM reHepaTopa B AuamMeTpanbHO MPOTUBOMONOXHbBIX
TOYKax He AOIDKHbI OTAMYaTbCcA Apyr oT gpyra Gonee yem Ha +/- 5% cpegHero 3HayYeHusl, paBHOMO KX
nonycymme, y TypboreHepaTtopoB MowHOCTbO 150 MBT # Bbile € HenocpeacTBEHHbIM OXNaxdeHuem
NpoBOAHMKOB; +/- 10% - y ocTanbHbIX TypbOoreHepaTopoB U CUHXPOHHbLIX KOMMeHcaTtopos; +/- 20% - y
rMAporeHepaTopoB, €Crn 3aBOACKMMMW MHCTPYKLUSIMU He nNpedyCcMOTpeHbl 6onee XecTkne HopMbl.

BosgyLwHble 3a30pbl Mexay nomncamn 1 ikopem Bo3OyauTens B AMaMeTparibHO NPOTMBOMOMNOXHbIX
TOUKax He JOIPKHbI OTnuyaTbcs Apyr oT Apyra 6onee yem Ha +/- 5% cpefgHero 3HayeHusi y Bo3byauTenen
TypboreHepaTtopoB MowHocTeto 300 MBT; +/- 10% - y BOo3OyauTenewn ocTarnbHbIX FeHepaTopoB, ecnu
WHCTPYKUUAMU HE NpeayCMOTpPEHbI ApYrne HOpMbI.

Bo3aywHbIi 3a30p Yy BHOBb BBOAMMBIX SIBHOMOSMIOCHBIX MalwwuH (reHepaTopoB W BO30yauTenen)
n3mepseTca nog BCeEMn norocamu.

Mpy BBOAE B 3KCMnyaTauuio W KanuTanbHbIX PEMOHTaX MHOrOMOJSIKCHBIX reHepaTopoB crnegyeT
onpenenaTb POpMy pacTOUKM cTaTopa U3MepeHneM 3a30pOoB Nojg OAHMM U TEM Xe MOSICOoM, NOBOpaynBas
poOTOP Kaxdbll pa3 Ha MOMCHOe [AerneHne C OfHOBpPEeMEHHbIM onpegerneHnem GopMbl poTopa -



M3MepeHneM 3a3opa B OAHOM W TOW Xe TOo4yke cTaTopa npu MoBopoTax. PesynbraThl M3MepeHun
CPaBHUBAIOTCS C AAaHHBbIMU NpeablayLwmx ncnoitaiun. Mpu nx otknoHeHun 6onee Yyem Ha 20% NpuUHUMAKOTCA
Mepbl MO yKa3aHMsAM 3aBoAa - U3roTOBUTENS MALLMVHBI.

3.9. OnpepeneHne xapaKkTepucTuK reHepaTopa

3.9.1. I, K. CHaATUe xapakTepucTnkm TpexdasHoro KOpoTkoro 3amblkaHus (K3)

OTknoHeHne xapaktepuctukm K3, CHATOM npu MCMAbITAHUW, OT WUCXOAHOW [LOMKHO HaXOo4uTbCA B
npegenax gonyCTUMbIX MOrpeLHOCTEN U3MEPEHUN.

Ecnv OTKNOHEHME CHATOM XapakTepuUCTUKUM NpeBblllaeT npefensl, onpeaensdemble A0MYyCTUMON
MOrpeLUHOCTbI0 U3MEPEHNs, N XapakTepUCTUKa pacrnonaraeTcsa HmXe WCXOOHOW, 3TO CBUAETENbCTBYET O
HanMuYMM BUTKOBLIX 3aMblKaHUI B 0OMOTKe poTopa.

Mpu Npnemo-coaToyHbIX UCMbITaHUAX XapakTtepucTuky K3 cobcTBeHHO reHepaTtopa, paboTatoLlero B
Groke ¢ TpaHcOpPMaTopoM, AOMYCKAETCS HE CHUMATb, €cnM OHa Obina cHATa Ha 3aBOAE-U3rOTOBUTENE U
MMeeTCs COOTBETCTBYHOLLUIA NMPOTOKON UCMbITAHUS.

Y reHepatopa, paboTatwero B 6roke c TpaHcopmaTopoM, MOCAE MOHTaxa U Npu KaxaoMm
KanuTanbHOM peMOHTe HeobxoAMMOo CHMUMaTb xapakTepucTuky K3 Bcero 6mnoka (C yCTaHOBKOM 3aKOPOTKM 3a
TpaHcopMaTopoM).

[na cpaBHeHMs C 3aBOACKOW XapaKTepUCTUKY reHepaTopa OOoryckaeTcs nofydaTb MnepecHeTom
AaHHbIX xapaktepuctukn K3 6noka no FOCT 10169-77.

XapaktepucTvka HenocpedcTBEHHO reHepaTopa CHMMaeTCd y MalluH, paboTalwowmx Ha LWKWHbI
reHepaToOpHOro HanpPsPKEHUS, NOCNe MOHTaXa W MOCre Kaxaoro KanuTanbHOro peMOHTa, a y reHepaTopoB,
paboTatoLmx B B6rioke ¢ TpaHCHOPMATOPOM, - MOCIEe PEMOHTA CO CMEHOM 0OMOTKM cTaTopa unu potopa.

Y CUHXPOHHBIX KOMMEHCATOPOB, HE WMEIOLUX pPasroHHOro anekTpoaBuUraTens, XapakTepucCTUKU
TpexdasHoro K3 cHumatoTcst Ha BbiGere 1 TOMbKO MPU UCMbITAHUAX NOCIe MOHTaXa (ECNN XapaKTepucTuka
He OblNa CHsiTa Ha 3aBO4e-U3roTOBUTENE), @ TaKkKe MOCME KanuTanbHOMO PEMOHTA CO CMEHON OOMOTKM
poTtopa.

3.9.2. I, K. CHATUE xapaKkTepucTunkm xonocTtoro xoga (XX)

XapaKkTepuctvka CHUMaeTCsl Mpu yObiBaloWeM Toke BO30YXAEHUHA, HauMHas ¢ HavbonbLlero Toka,
COOTBETCTBYIOLLETO HanpsbkeHuto 1,3 HoMUHanNbHOro Ans TypboreHepaTopoB U CUHXPOHHBLIX KOMMEHCATOPOB
n 1,5 HOMWMHaNbLHOrO Ans rugporeHepaTopoB. [lonyckaeTcs CHUMaTb XapakTepucTuky XX TypGo- u
rMaporeHepaTopoB, HayMHas OT HOMWHANbHOrO TOKa BO30YXOEHUS MPU MOHWXKEHHOW 4acToTe BpalleHus
reHepartopa npu yCrioBUW, YTO HanpsbkeHne Ha obmoTke ctaTopa OyaeT He Gonee 1,3 HOMMHanbHOro. Y
CMHXPOHHBbIX KOMMNEHCATOPOB paspellaeTcss CHUMaTb xapaktepuctnky XX Ha Bblbere. Y reHepaTopos,
paboTatomx B Bbrnoke ¢ TpaHcdopmaTopamm, CHUMaeTcs xapakrepuctmka XX 6roka, npyu 3TOM reHepaTop
Bo36yxxaaetca 0o 1,15 HOMUHaNbBHOro HanpsxeHus (orpaHn4MBaeTcsa TpaHcdopmMaTopamm).

Mpun BBOAE B akcnnyaTaumio 6noka xapakrepuctuky XX cobCcTBeHHO reHepaTtopa (OTCOeANHEHHOro OT
TpaHcdopmaTopa) OoMnycKaeTca He CHMMAaTb, eCriv OHa Obifna CHATa Ha 3aBO4e-U3roToBUTENe U UMEKDTCH
COOTBETCTBYIOLME MpPOTOKONbI. [lpy  OTCYTCTBUM Ha SMEKTPOCTAHUUSIX TaKMX MPOTOKOSOB CHATUE
XapakTtepucTtukm XX reHepartopa 0bs3aTenbHO.

B akcnnyataumm xapaktepuctuka XX cobCTBEHHO reHepaTtopa, paboTatowero B 0O5noke ¢
TpaHccopMaTOpOM, CHUMAETCS NOCIE KanMTanbHOrO PEMOHTa CO CMEHOW OOMOTKM cTaTopa unm poTtopa.

lMocne onpegeneHnss xapakTepucTuknm XX reHepatopa W MOJMIHOMO CHATMSA  BO36GyXXOeHus
peKkoMeHOyeTCs N3MEPUTL OCTAaTOYHOE HaNpPsXeHNEe N NPOBEPUTb CUMMETPUYHOCTb JIMHEMHBIX HANPSXKEHWN
HenocpeACcTBEHHO Ha BbIBOAax 0OMOTKM cTaTopa.

OTKITOHEHNST 3HAYEHUIN CHATOM XapaKTEPUCTMKN XX OT MCXOLQHON U pasnnyumsi B 3HAYEHUAX NIMHENHbIX
HanpshKeHUN OOMKHbI HAXOAUTLCS B Npeaenax TOYHOCTU U3MEPEHUIA.

3.10. M, K. UcnbiTaHne MexBUTKOBOM M30MALMM 0OMOTKM cTaTopa

lMpomsBoanTCca npu BBOAE B SKCMfyaTauumioo, 3a MWCKMOYEHWEM T[EeHepaTopOB U  CUHXPOHHbIX
KOMMEeHCaTOPOB, UCMbITaHHbIX Ha 3aBOAe-N3roToBUTENe, U NPU HaNU4YMM COOTBETCTBYIOLLIMX MPOTOKOMNOB.

B akcnnyatauuu npous3BOAUTCHA MOCIe PEMOHTOB reHepaTopOB WM CUMHXPOHHBIX KOMMNEHCAToOpoB C
MOMHOM UM YacTUYHOM 3aMeHOo 0OMOTKM cTaTopa.

WNcnbiTaHne npoussogutca npu XX MawuHbl (y CUHXPOHHOrO KOMMeHcatopa Ha Bblbere) nyTem
MOBLILUEHMSI TEHEPUMPYEMOrO HanpsPKeHWs OO0 3HayeHus, paBHoro 130% HOMWHAmNbHOro, Ans
TypboreHepaTopa 1 CMHXPOHHOIo koMneHcatopa u o 150% ansi rmgporeHepaTopa.

MpoJomMKNTENBHOCTL UCMbITAHUS NPY HanbomnbLUIEM HanNpsHKeHUn - 5 MWH., a y rmgporeHepaTopoB CO
cTepxHeBoW obmoTKoW - 1 MuH. Mpu NpoBeaeHUn UcnbiTaHWUs OOMYCKaeTCcs MOBbIWAaTb YacTOTy BpaLLeHUs
MawmnHbl A0 115% HOMUHANBHON.

MeXXBUTKOBYIO M30MALUI0O PEKOMEHOYETCH UCMbITbiIBaTb OOHOBPEMEHHO CO CHATMEM XapaKTepPUCTUKM
XX.

3.11. I. OnpegeneHve xapakTepUCTUK KOJINIEKTOPHOro Bo3byautens



Xapaktepuctnka XX onpegensietcsd Ao Haubonbllero (MOTOMOYHOMO) 3HAYEHMS HaMpshKeHus wunm
3Ha4yeHus1, yCTaHOBNEHHOro 3aBOOM-U3roTOBUTENEM.

CHATMEe Harpy304HOM XapakTepUCTMKM MPOM3BOAUTCS MNPV Harpyske Ha poTop reHepaTopa OO
3HAYEHNs] He HWMXKEe HOMWHANbHOro TOKa BO30YxAeHust reHepaTopa. OTKMNOHEHWUs XapakTepucTuk OT
3aBOCKUX UMK paHee CHATbIX AOMKHbI ObiTb B Npeaenax 4onyCTMMOn NorpeLltHOCTN N3MEPEHU.

3.12. K. UcnbiTaHue ctanu ctatopa

McnbiTaHne NpoBOAMTCS MpU MOBPEXOEHUSAX CTanu, YacTUYHOW WU MOSIHOW MEPEKNMHOBKE Na3oB,
YaCTUYHOW UMK MOSTHOW 3aMeHe 0GMOTKM cTaTopa [0 YKMNaZKku 1 nocre 3akiMHOBKM HOBOW OBMOTKMN.

[MepBble UCMbITAHUA aKTUBHOW CTanu (€Cnv OHW HEe BbIMOMHAMMUCE MO yKa3aHHbIM HUXEe NpUYMHaM)
Npou3BOAATCHA Ha BCEX reHepaTopax MoLHocTbio 12 MBT 1 6onee, npopaboTaBlumx cBbiwe 15 neT, a 3atem
yepes Kaxgble 5 - 8 neT y TypboreHepaToOpOB 1 NPY KaXaow BbIEMKE pOTopa - Yy FTMAporeHepaTopoB.

Y reHepaToOpoOB MOLLHOCTBEIO MeHee 12 MBT ucnbiTaHMe NpoBOAUTCS MpW NOMHON 3amMeHe 0BMOTKU m
npy pemMoHTe cTanu, MO PELLUEHUIO FMaBHOrO UHXEHepa SHepronpeanpuaTns, Ho He pexe Yem 1 pas B 10
ner.

"eHepaToOpbl M CUHXPOHHbBIE KOMMEHCATOPbl C KOCBEHHBIM OXNaXAeHnemM 0OMOTOK MCMbITLIBAKOTCH MpU
3HaAYEeHUN WHAOYKUMM B ChnMHKe ctatopa 1 +/- 0,1 Tn, reHepaTtopbl C HEMOCPEACTBEHHbLIM OXMNaXOeHNeM
0bMOoTOK M BCce TypboreHepaTopbl, U3rotoBreHHble nocne 01.07.1977, ucnbiTeiBatoTca Npy nHaykunmn 1,4 +/-
0,1 Tn. NpoaomKUTENbHOCTb UCMNbITaHNA Npy nHaykumn 1,0 Tn - 90 MuH., npu 1,4 Tn - 45 MUH.

Ecnu nHaykuua otnuyaeTcd OT HOpMUMPOBaHHOIO 3HaveHusa 1,0 nim 1,4 Tn, HO He Bornee yem Ha +/-
0,1 Tn, TO ANMTENbHOCTb MCMbITAHUS [OMKHA COOTBETCTBEHHO W3MEHATbCS, a OnpeferieHHble npu
UCNbITaHMAX YAENbHbIE MOTEPU B CTaNWN YTOUHATLCA N0 hopMynam:

1,0 2 1,4 2
tuecn = 90(----) wym tuen = 45(----) ;
Bucn Bucn
1,0 2 1,4 2
P1,0 = Pucn (----) wmwm P1,4 = Pucno (----) ,
Bucn Bucn

roe:

Bucn - nHaykumsa npu nenbiradum, Tn;

tncn - NPOAOMKUTENBHOCTE UCMbITAHUS, MUH.;

Pucn - ygenbHble notepu, onpeaeneHHsie npu Bucn, BT/kr;

P1,0 n P1,4 - yoenbHble noTepu B ctanu, BT/kr, npyBeaeHHble K uHaykuum 1,0 n 1,4 Tn.

Onpegensiembli ¢ MOMOLLBIO NPUBOPOB  UH(PpPaKpacHOW TEXHWKM unu Tepmonap Haubonbwuin
neperpeB 3ybuoB (MOBLILEHME TeMNepaTypbl 3a BPEMsi MUCMNbITAHUS OTHOCUTENIBHO HavanbHOW) WU
HanbornbLuas pasHOCTb HAarpeBOB Pa3NMYHbIX 3yOLI0B HE JOSMKHBI NpeBbiwathb 25 n 15 °C.

YpenbHble NOTEpU B CTanNM He OOJMKHbI OTNMYATLCA OT UCXOOHBLIX AaHHbBIX 6onee yem Ha 10%. Ecnn
Takune JaHHble OTCYTCTBYIOT, TO YAENbHbIE MOTEPU HE AOMKHbI ObITh Gonee npuBeaeHHbIX B Tabn. 3.4.

Tabnuua 3.4

JOMYCTUMBIE YOENbHbLIE MOTEPWU CEPAEYHMKA

Mapka cTanm JonycTuMmele yIOeJsibHBIE [IOTEepMU
Br/ x1, npu
HOBOE crapoe B=1,0Tn B=1,4Tn
obos3HaUeHUE obos3HaUeHUE

1511 241 2,0 4,0
1512 242 1,8 3,6
1513 243 1,6 3,2
1514 943 A 1,5 2,9

HanpaBJieHue NpokKaTa CTajiM CEeTMEHTOB BIOJIb CIOMHKM CepledHUKa
(onepex 3y6110B)

3412 5320 1,4 2,7



3413 35330 1,2 2,3

HanpagJjieHMe NpoKaTa CTajd CEeTMEHTOB IOIePeK CHUHKM CEepHeuHMKA
(BOosp 3y6LOB)

3412 3320 1,7
3413 3330 2,0

ww
©w

Mpumevanue. Onsa reHepaTopoB, oTpaboTaBwmx cBbiwe 30 neT, Npu yaenbHbiX notepsix Gonee
yKasaHHbIX B M. 3.12 n 1abn. 3.4 pelweHne O BO3MOXHOCTU MPOAOIPKEHUSA SKCniyaTauMm MallvHbl U
HeoOX0oAMMBIX ONst 3TOro Mepax criegyeT NMpUHMMAaThb C NPUBIIEYEHNEM CNeLMann3npoBaHHbIX OpraHn3aummn
C Y4E€TOM [AaHHbIX NPeabIayLLNX UCMbITAHWUIA U Pe3ynbTaToB UCMbITAHWUIA ONONHUTENbHBIMU METOAaMN.

Ecnn HamarHuumBatlowaa obmoTka BbIMOMHAETCS C OXBAaTOM He TOMbKO cepAevHuka, HO U Kopryca
MaLUVHbI, OOMYCTUMblE YyAenbHble NoTepu MoryT ObiTb yBenuyeHbl Ha 10% OTHOCUTENbHO YKa3aHHbIX B
Tabnuue.

Ona ©Oonee NOMHOM OUEHKM COCTOSIHWS CepAdedHuMKa ChnefyeT [MpUMeEHsiTb B KadecTse
OOMNOMNHUTENBHOMO 3NEKTPOMAarHUTHbIA MeTo, OCHOBaHHbIA Ha foKauum MarHMTHOrO NOTOKa, BbITECHAEMOro
13 aKTUBHOW CTanu npm obpasoBaHUmM MECTHbIX KOHTYPOB 3aMblKaHUN.

N3mepeHnsa npom3BoaaTCs Takke nNpy KOnbLEBOM HaMarHM4nMBaHmM, HO MarbiM TOKOM (C MHOYKUMEN B
CMuHKe cepaeyvHmka okono 0,01 - 0,05 Tn).

MeToa no3BonseT BbIABNATbL 3aMblKaHUSA TUCTOB Ha MNOBEPXHOCTU 3y6LOB M B rnybuHe cepaeyHunka u
KOHTPONMpoBaTbh COCTOAHME aKTUBHOMW CTanu HemnocpeacTBEHHO Mpu npoBeAeHun paboT Mo yCTpaHeHuto
nedekTos.

3.13. I, M. NcnbiTaHne Ha HarpeBaHue

McnbiTaHne npous3BoguTCs Npu TemnepaTypax OXMaXgawolmMx cpeg Mo BO3MOXHOCTM OnuMskmx K
HOMUWHanbHbLIM U Harpy3skax okono 60, 75, 90, 100% HoMUHanbLHOW Mpu BBOAE B 3KCMMyaTaLuio, HO He Nno3xe
yeM Yepes 6 Mec. nocne 3aBepLUeHUs MOHTaXa 1 BKNIYEHUS reHepaTtopa B CeTb.

Y typboreHepaTopos, Ansa kKotopbix No FOCTy M TeXHUYEeCKUM yCnoBUAM LOMycKaeTca AnuTeNnbHas
paboTa C NOBbILEHHOW NPOTUB HOMMHAMNBHOW MOLLHOCTbLIO NPY YCTAHOBIEHHBLIX 3HAaYeHUAX koaddunumneHTa
MOLLHOCTW 1 NapaMeTpOoB OXIaxaaloLwWwmnx cpe, Harpesbl onpeaensaTca 1 Ana 3TUX YCroBUi.

WcnbiTaHusa Ha HarpeBaHve MPOBOAATCH Takke MOCne MOSHOW 3ameHbl 0OOMOTKM cTaTopa unm potopa
UNW PEKOHCTPYKLIMU CUCTEMBI OXNaXKOEHUS.

Mo pesynbTatam ucCnbITaHWA MNPV BBOAE B IKCMyaTaumid OLEHWBAETCS COOTBETCTBUME HarpeBOB
TpeboBaHnam [OCTa © TexHMYecKMx YCroBMMW, YCTaHABMUBAKOTCA Haubonbwne [OONyCTUMblE B
akcnnyaTauum Temnepatypbl OOMOTOK M CTanu reHepaTopa, COCTaBNATCA KapTbl OONYCTUMbIX Harpy3ok
NpY OTKITOHEHNSIX OT HOMUHAMbHbIX 3HAYEHU HanNPs>KeHNsa Ha BbIBOAAX U TeMnepaTyp oxnaxaaroLwmx cpes.

UcnbitaHna n obpaboTka nonyvyaemMblX MaTepuarnoB [OOSDKHbl BbIMOMHATLCA B COOTBETCTBUU C
Jencreyowmmmn Metoanyeckumm ykasaHMaMm no NpoBeaeHno UCNbITaHUIM reHepaTopoB Ha HarpesaHue (P
34.45.309-92); npn HeOOXOAMMOCTU criegyeT NpUBMeKaTb CreLumMann3npoBaHHbIE OpraHnu3aumu.

B akcnnyataumm KOHTPOmMbHbIE UCMbITAHUSA NPOM3BOAATCA He pexe 1 pasa B 10 net npu ogHON-ABYX
Harpyskax, 6rM3Kknx K HOMMHaNbLHON, a ANs MaLWH, oTpaboTaBLuux 6onee 25 nerT, - He pexe 1 pasa B 5 neT.

PesynbTaTbl CpaBHMBAKTCSA C MCXOAHBIMU AaHHLIMU. OTKIOHEHMS B HAarpeBax HOPMarnbHO He OOMKHbI
npesbiwath 3 - 5 °C Npu HOMUHANbLHOM peXMME, a TemnepaTypbl He AOMKHbI ObiTb 6onee gonyckaembix Mo
FOCTy, TY nnun 3aBofCKON UHCTPYKLUM,

3.14. I, K. OnpeaeneHne MHAYKTUBHbBIX CONPOTUBIIEHUIN N NMOCTOSIHHBIX BPEMEHW reHepaTopa

OnpegeneHue Npov3BOAMNTCA OAMH pa3 Npy BBOAE B 3KCMyaTaumio rofioBHOro obpasua HOBOro Tuna
reHepartopa, ecnu 3TuU napamMeTpbl He MOrnM OblTb MOMy4YeHbl Ha 3aBOACKOM CTeHAe (Hanpumep, Ons
KPYMHbIX rMaporeHepaTopoB, cObMpaeMbIX HA MECTE YCTaHOBKK, U T.M.).

VIHOYKTUBHbIE COMPOTUBMEHNST U MOCTOSIHHBbIE BPEMEHW ONPEdENnsATCA Takke OAMH pa3s npu
KanuTanbHOM pPEMOHTE Mnocrne npPOBEAEHUS PEKOHCTPYKUUU WM MoAepHuM3auuu, ecnv B pesyrnbTaTe
KOHCTPYKTUBHbIX U3MEHEHWUI UMW MPUMEHSIEMbIX MaTepuasnos MO U3MEHUTBLCS 3T NapamMeTpsbl.

Mony4yeHHble 3HaYeHUs WHOYKTUBHBLIX COMPOTUBMNEHUA U MOCTOSHHBLIX BpPEMEHU OLIEHMBAKOTCHA Ha
cooTBeTCcTBME UX TpeboBaHnam FTOCTan TY.

3.15. 1, K, T, M. NpoBepka ka4yecTBa gucTunnaTa

Cuctema BOAsHOIO oOxnaxgeHust OOMOTOK reHepaToOpoB [JOMmkHa obecnevvBaTb KayecTBO
UUPpKynNupyloLwero AOMCTUNNaTa B npedenax HOpM, MNPUBELEHHbIX HWXe, eCnu B WHCTPYKUMM 3aBoja-
N3roToBMTENS HE yKka3aHbl 6ornee xxecTkme TpeboBaHus:

loxkaszarens PH npu Temneparype 25 °C 8,5 +- 0,5 (7,0 - 9,2)



He menee 200 (100)

YIOeJbHOe BJIEKTPUUYECKOE COMNPOTUBJIEHUE
npu Temneparype 25 °C, xOm X cM

ComepxaHue Kucjopona, MK/ Ko He 6osee 400
(s 3akpEITEX cucCTeM)
Comepxaume meny, MKT/ KT He 6omee 100 (200).

Mpumevanns. 1. B ckobkax ykasaHbl BpeMEHHO OOMyCkaemble HOpMbl 4O BBOAa B 3KCMfyaTauuio
NOHOOOMEHHOro unbTpa cmewwaHHoro gencteusa (PCL). Pacxog gouctunnsata Ha MpPOAYBKM KOHTypa
CBEXUM OUCTUMNATOM [OMKEH COCTaBnsATb He MeHee 5 kyb. m/cyT., a mMpu HeOOXOAMMOCTU CHWKEHUSI
coaepKaHusa Meam pacxod AMCTUInATa MoxeT BbiTb yBEeNnYeH, HO BO BCex criydasix He 6onee 20 ky6. m/cyT.
ONSA 3aKPbITbIX CUCTEM.

2. [JonyckaeTtcs npeBbllweHne He Boree yem Ha 50% HOpPM coAep)KaHus COEAMHEHVUN Mean U
Kucnopoga B TeveHWe nepBblX YeTblpex CYyTOK NpW Mnycke reHepatopa nocrne pemoHTa, a Takke npu
HaxoXdeHuun B pesepse.

3. Mpn ammmnavHon obpaboTke oxnaxparwollen Boabl U paboTe ¢puneTpos B NH4A4OH-chbopme ans
rmaporeHepaTopoB CoAEPXXaHMe KUCNopoaa B KOHTYPE AOMNycKaeTcs He Bbille 50 MKr/Kr.

4. Tlpyn CHWXeHWM yaenbHOro conpoTtueneHuss auctunnsta go 100 kOm x cm porkHa paboTtatb
cuUrHanmsauus.

3.16. iamepeHune Bubpauum

Bubpaumsa (pasamax BMOpoOCMELLEHWA, ABOWHas amnnuTyda KornebaHwui) y3roB reHepaTopoB U UX
ANEeKTPOMAaLUNHHBLIX BO3OyauTenen npyn pabote ¢ HOMUHaNbLHOW YaCTOTOW BpaLLeHNst He AOMKHa NpeBbIwaTh
3Ha4YeHMWI, yka3aHHbIX B Tabsn. 3.5.

Tabnuua 3.5
ﬂPEﬂEﬂbHHESHAqEHMﬂBMEPAHM@rEHEPATOPOB
N NX BO3BYOUTEIEN
KouTposvpyemsi | Bun Bubpaums, MKM, 0PV HOMMHAJBHOM UYaCTOTe priMeyaHue
y3e nc- BpameHusa poropa, o06./Mun
B
Ta- |mo 100 [or 100 |or 187,5|oT 375 |1500|3000
HUA | BKJIOUM- | DO no 375 no 750
TensHO |[187,5 BKJIOUM- | BKJIIOUU-
BKJIOUYU- | TEIBHO TeJbLHO
TeJILHO
1. HommmnuwmMxmM |II, 180 150 100 70 50 30 Bubpaumsa
TypBoreHepa- K, M <1> |<1> [nomumMnHWKOB
TOPOB U <4> TypboreHepaTo-
BO3OyIMTEJIeN, pPOB, UX

KPEeCTOBMHEL CO
BCTPOEHHEIMU B
HUX
HanpaBJISaoLUMHI
MOIOWMITHMUKAMM
y TuOporeHepa-
TOPOB BEpPTU-
KaJIbHOTO
VICIIOJIHEHM A

BO3OyIUTEJIeM U
TOPUBOHTAJIbHEIX
TUMOPOTEHEPATO-
POB M3BMEpsSeTCcs
Ha BepXHEMU
KpPBIIKe
INOOMUIIHMKOB B
Bep TUMKAJIBHOM
HaNpaBJIEHUM U
y pas3beMa - B
OCeBOM U
IOTNIEPEYHOM
HalpaBJIEHUAX.
s
BEPTUKAJIbHEX
TUOPOTeHEPATO-
POB
npuUBeIeHHbIE




3Ha4YeHUs
BMuOpaLun
OTHOCATCH K
TOPMBOHTAJIBHO-
My U
BEPTUKAJILHOMY
HalpaBJIEHMAM

2. KoHTaKTHEE
KOJIbLA
POTOPOB
TypboTreHepa-
TOPOB

200
300

Bubpauusa
n3sMepsaeTca B
BEPTUKAJIbBHOM U
TOPMBOHTAaJIbHOM
HallpaBJIEHUAX

3. CepneuHwuk
craropa
TypboreHepa-
TOpa

40

60

Bubpaunsa
cepIedHMKa
onpenesysieTcs
Ipy BBOIE B
BKCIJIyaTalnio
T'OJIOBHEIX
00pas3L0B HOBEX
TUIIOB TypboTe-
HepaTOopPOB.

B skcnanyaTaumm
BubOpaUmsa
nsMepseTcsa Ipu
OoBOHaApPYXEeHUN
HeyIOBJIETBOPU-
TEJIBHOTO
COCTOSAHUSA
CTaJIbHEIX
KOHCTPYKLMM
craTopa
(xoHTakTHAaSA
KOPpPO3u4,
IIOBPEeXIeHUI
y3JI0B
KpenJjeHus
cepOeduHuKa U
T, ) .
Bubpauusa
n3MepSeTcsa B
painaibHOM
HalpaBJIEHUM B
CedeHMM, II0
BO3MOXHOCTU
OIM3KOM K
cepennHe IJIMHE
cepOedHuKa

4. Kopnyc
cTaTopa
TypboreHepa-
TOopa

- C yHOpyIoMu
IonoBEeCKOM
ceploedHrKa
craTopa

- 0e3 ynpyron
IIOOBECKU

40

30

60

CM. IpuMedaHue
K 0. 3 Tabamnus




5. Jlobosre
YacTu

O0BOMOTKM
craTopa Typbo-
TeHepaTopa

125

125

Bubtpaunsa
JIODOBEIX UYaCTeN
OOMOTKMU
onpemnesseTcs
opu BBOIE B
3KCIJIyaTalyio
T'OJIOBHEIX
00pas3LO0B HOBEIX
TUINIOB TypboTe-
HEpaToOpPOB.

B skcnayaraumm
BUOpaLmUg
nsMepseTcs

npu
ODOHapPyXeHUMU
NUCTUPaHUS
UBOJISAUUN WUIIU
ocnabyeHun
KpeInJjieHUM
o0BOMOTKM,

10 ABJIEHUU
BOIOpPOIa B
Tas0BOM
JIOBYIIKE WJIMU
YaCTHX

Teuax B
TOJIOBKAX
OoBOMOTKMU C
BOISAHBEIM OXJIaX-
OeHUEeM U
COOTBETCTBEHHO
BOOOPOIOHEIM WMJIN
BO3OYIHLM
3aloJIHEHVEM
KopIyca.
Bubpauumn
UBMEPSITCS B
painanbHOM

121
TaHT'€HUMAaJIbHOM
HalpaBJIEHUAX
BOIMBU

TOJIOBOK Tpex
CTepXHEN
OOMOTKM
cTaropa

6. Cepneunuk
cTaTopa
TuOporeHepa-
Topa

K

7. JoboBue
JacTyu OOMOTKU
cTraTopa
rMIporeHepa-
TOopa

50 <3>

50 <3>

50 <3>

B skcnayaraumm
BubOpaumga
nsMepfaeTca y
IMOPOTEeHEepPaTo-
POB MOIJHOCTBIO
20 MBT

n OoJjiee Ipu
BBIABJIEHUN
HEeyIOBJIETBOPU-
TEeJIbHOT'O
COCTOAHUA
Y3JIOB
KpenJjeHnsa
CephedYHMKa




[IOABJIEHUN
KOHTAKTHOM
KOppo3uUM u

T. O., HO He
pexe 1 pasza B
4 - 6 gser.
Bubpauuga
usMepsgaeTcs

Ha CIIMHKe
CeKTOpOB
CepIeuHVKOB B
paInajibHOM
HanpaBJIEHUU II10
obe CTOPOHEL
CTHIKOBEIX
COoeIMHEHUM U B
4 - 6 Toukax
10 OKPYXHOCTM
- Ipu
KOJIbLIEBOM

( BeccTEIKOBOM)
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T. O., HO He




pexe 1 paza B
4 - 6 jer.
Bubpaumno
UBMEPSIT B
painajibHOM U
TaHTEeHUMAaJILHOM
HanpaBJIEHUSX
Ha TOJIOBKAxX U
BOJIM3M BHIXOIIA
"3 rnasa He
MeHee ueMm y 10
CTEepPXHEN
0BOMOTKMU

<1> BpeMeHHO IO OCHAalEeHUs TypOoarperaToB anlapaTypol KOHTPOJIS
BM@pOCKOpOCTM. HpM HaJImuyum COOTBeTCTBmeeﬁ alrapaTypbsl
CpelHeKBaIpaTnuueckoe SHaA4YeHNre BMGpOCKOpOCTVI npn BBOIOE B
SKCIIJIyaTaluuo Typ6oreHepaTopOB IIOCJIE MOHTAaXa M KallMTaJIbHEIX PEMOHTOB
-1
He OOJIXHO IIPpEeBHIATDH 2,8 MM X C I10 BepTMKaHbHOﬁ 12 HOHGPGQHOﬁ oCcAaM
-1
u 4,5 MM X C - IO HNPOXOJIBHOM OCH. B MEeXpPEeMOHTHEI Iepuon BuOpaumsa
-1
He IOJDKHa OwTh 6ojiee 4,5 mm X ¢
<2> B uucnutene - 3HadeHune BuOpaumm ¢ 4vactotor 100 Iy B Harpy3o4yHOM pexunme (CepOevHuK
"ropsumii™) M B ckobKax - B peXumMe XOJIOCTOro xoda C BO30yxaeHMeMm (cepgeyvHuk “"xonogHein"), B
3HameHaTene - HU3Ko4acToTHas MnonuMrapmoHuyeckass Bubpaumsi (0OOOPOTHOM M KpaTHOM el 4acToT) Ha
XOMNOCTOM XOAY W Mpu Harpyske.
<3> Bubpauumsi yactotom 100 'y, npnBeaeHHas K HOMUHANbHOMY PEXMMY.
<4> B MeXpEeMOHTHLIN nepuog pa3max ropM3OoHTanbHOM BMOpauuu BEPXHEM U HMDKHEWN KPECTOBMH
BepTUKanbHOro rmaporeHepaTtopa, eCcnu Ha HUX pacrnonoXeHbl Harnpasnsowme NOAWUNHUKA, He OOSMKEeH
npeBbILWaTh CeayoLmMX 3HaYEHNIA:

JacToTa BpalleHVSa POTOpa 60 n menee 150 300 428 600
TumporeHeparopa, o06./Mun
JonycTuMoe B3HadeHUe 0, 18 0,16 0,12 0,10 O, 08.

BuOpaLMy, MM

OkcnnyaTaumoHHOe COCTOsiHME OOMOTKM cTaTtopa reHepaTOpOB M CUCTEM €€ KPEMMEeHUs, a Takke
cepeyHuKa ctaTopa OLeHUBAKTCA Mo pesynbTataMm OCMOTPOB MPU TEKYLLMX U KanuTarnbHbIX peMoHTax. [Npu
oBHapyXeHun fedekToB, OOYCNOBMEHHBIX MEXaHW4YECKUM B3aMMOOEWCTBUMEM 3MEMEHTOB, Kak MpaBwurlo,
NpoBOASATCA n3MepeHnsi Bubpauum noboBbix YacTen obMOTKM 1 cepaeyvHuKa.

Y rmMgporeHepatopoB OCMOTPbl M M3MepeHus BuOpaLMM  OMOPHbIX KOHCTPYKUWUWA, CTarnbHbIX
KOHCTPYKUMA M 1o0O0BbIX YacTeh OOMOTKM cTatopa [OMKHbl OCYLLECTBAATbCA B COOTBETCTBUM C
pencteylowmmn - Metognyeckumu  ykasaHUsiMM 1O NPOBEAEHUI0  SKCNITyaTauMOHHOIO  KOHTpOns
BNMBPALIMOHHOIO COCTOSIHUS KOHCTPYKTUBHBIX Y3noB rugpoarperata (MY 34-70-059-83).

BMGpaHMH IIOOWMITHMKOB CUMHXPOHHEBIX KOMIIEHCATOpPOB C HOMMHAJILHOM
yacToTol BpameHusa poropa (50 - 1000 o6./MuH. He JoXxHa NPEBHIATH

-1
80 MKM 1o pazmaxy BuOpocMemenmin wuiam 2,2 MM X C - 1o
CpelHeKBagpaTUYEeCKOMY SBHAUYeHMI BMOPALMOHHOM CKOPOCTM.

Bubpauusa nsmepsaeTca npu BBOAE B 3KCMyaTauuio KOMMEHcaTopa Mocfie MOHTaxa, a 3aTteM - Mo
HeobxogumocTu.

3.17. M, K. NcnbiTaHne razooxnagutenen ruapaBnmyecknm gaBneHnem

UcnbiTaTenbHoe ruapaBnuyeckoe [aeBrieHue [JOMMKHO ObiTb paBHO [OBYKpaTHOMY Haubonbliemy
BO3MOXHOMY Mpu paboTte aaBneHuto, HO He meHee 0,3 MlMa gna Typ6o- 1 rmaporeHepaTopoB C BO3AYLUHbIM
oxnaxageHuewm; 0,6 MlMa gnsa TypboreHepaTopos cepumn TIB; 0,8 MlNa ana TypboreHepaTtopos TBB eaunHon
cepun n 0,5 Mlla ans octanbHbiX TypOOreHepaTOpOB U CUMHXPOHHBLIX KOMMEHCATOPOB C BOAOPOAHbLIM
oxnaxaeHnem.



MpogomknTenbHOCTb NCnbITaHUA - 30 MUH.

Mpun ncnblTaHMn He JOMKHO Hab4ATECA CHVUXKEHUS UCMbITAaTENbHOIO AaBNEHNS Uy TeYn BOAbI.

Bo Bpems kanutasnbHbIX peMOHTOB TypboreHepaTtopoB TIB-300 npoBogaTcs rugpaBnnyeckue
UCNbITaHMA KaXkgon TpyOKn rasooxnagutens B OTAENbHOCTU gaBrneHnem Bogpl 2,5 MlNa B TeyeHne 1 MuH.
KonunuectBo AedekTHbIX OTrMyLEeHHbIX TPyboK B rasooxnagutene He AOMKHO npesblwaTtb 5% obuiero
Konun4yecTsa.

3.18. I, K. lNpoBepka NnoTHOCTN BOAAHON CUCTEMbI OXNaxaeHnss obMOTKM cTaTopa

[MNOTHOCTL CUCTEMbI BMECTE C KOMMeKTopaMm U COeAWHUTENbHbIMKU LUMaHramMmyM npoBepsieTcs
rMapaBNNYeCKMU UCTIbITAHUSIMU KOHAEHCATOM M obecconeHHon Bogoi. MNpeaBaputenbHO Yepes cucTtemy
npokaynsBaeTcs ropsivas soga (60 - 80 °C) B TeueHune 12 - 16 4. (PKenaTtenbHo, YTOObI HAarpeB N OCTbiBaHWE
cocTtaBnsanu 2 - 3 unkna.)

MNOTHOCTE CUCTEMbI NPOBEPSAETCH U3ObLITOYHLIM CTAaTUYECKMM AaBrieHneM Bofpl, paBHeiM 0,8 MlMa Ha
MaLUMHaxX ¢ PToponnacToBbIMU COEAMHUTENbHBIMU LWNaHraMn HapyxHoro agunameTpa 28 mm (DBHyTp = 21
MM) 1 1 MlMNa npu HapyXHoMm anameTpe wnaHro 21 mm (DBHYTP = 15 MM), ecnun B 3aBOACKUX MHCTPYKLNAX
He yKasaHbl gpyrue, 6onee xecTtkue TpeboBaHus.

MpoaomMKNTENBHOCTL UCNBbITAHUSA - 24 4.

[Mpun ncnbiTaHNsX NageHve AaBneHns NpyY HEM3MEHHON TemnepaType N yTeyke Bogbl HE AOMKHO ObITb
oonee uyem Ha 0,5%. [leped OKOHYaHMEM WCMbITAHMA cregyeT TLATENbHO PacCMOTPETb OOMOTKY,
KONMMEKTOpbI, LWaHr1, MecTa Uux coeamHeHns n ybeantsca B OTCYTCTBUM MPOCaYMBaHUSA BOAbI.

Ecnu pesynbtaTthl rmapaBnuyecKMx WUCNbITAHUN OTpULATENbHbIE U OMpPeaenvuTb MECTO YTeYku He
yaaeTcs, cuctemy oxnaxgeHus Heobxooumo npodyTb CyXuM BO3OYXOM M 3aTeM onpeccoBaTb CMEChio
cXkartoro Bosayxa ¢ opeoHoM-12. [NOTHOCTL CUCTEMbI MPY 3TOM NPOBEPSETCH ranouaHbIM TedenckaTenem.

3.19. 1M, K. OcmoTp 1 npoBepka yCTPONCTB XNOKOCTHOrO OXnaxaeHusi

OcMOTp 1 NpoBepkKa NPOU3BOASATCH COrMacHO 3aBOACKUM UHCTPYKLIMSIM.

3.20. 1, K. TllpoBepka rasonnoTHOCTM poTOpa, CcTaTopa, rasoMacnsHoM CUCTEMbl W Kopnyca
reHepartopa B cobpaHHOM BUAE

[[a30nnoTHOCTL pOTOpa M cTaTtopa BO BPEMS MOHTaXa U peMOHTa NpoBepsAeTCs CornacHoO 3aBOACKON
WHCTPYKLMK.

[[a3onnoTHOCTb TypbOreHepaTopoB U CUHXPOHHBIX KOMMEHCATOPOB C BOAOPOAHBIM OXMaXKOEHWEM B
cobpaHHOM BMAEe NPOBEPSIETCS COrnacHO AEWCTBYOLLEA TUMOBOM MHCTPYKUUKM MO 3KCMyaTauun rasoBoMn
CcUCTeMbl BOAOPOAHOro oxnaxaeHus reHepatopos (TW 34-70-065-87).

Mepen 3anonHeHuem Kopryca reHepatopa BOAOPOAOM MOCMe Nnodayn macna Ha ynrnoTHeHus Barna
NpOM3BOAMTCH KOHTPONbHAsA MpoBepka ras3onnoTHOCTM reHepatopa BMeCTE C rasomacnsHoOn CUCTEMOM
cXaTbIM BO3QYXOM o AaBNeHNEM, paBHbIM HOMUHaNbLHOMY pabovemy faBneHno BOAOPOAA.

MpoAoMKUTENBHOCTL UCNbITAHUS - 24 4.

3HauyeHne CyTOYHOM YTEeUKM BO3ayxa B NpoLeHTax onpeaensetcs no opmyne:

Px (273 + Tsran)

Pu (273 + TSTaK),

IEJIBTA V = 100[ 1

roe:

PH n Pk - abconoTHoe paBneHue B CUCTEME BOAOPOOHOrO OXMNaXAEHUs B Hayane M B KOHUE
ucnbitTanus, Mla;

TOTaH U T3TaK - TeMnepaTtypa Bo3gyxa B KOpnyce reHepatopa B Ha4darne n B KOHLUE UCNbITaHUA.

BbluncneHHas no popmyne cyTodHas yTeyka Bo3gyxa He JOoMkHa npesbiwath 1,5%.

3.21. 1M, K, T, M. OnpepeneHne cyTo4HOM yTeYKM Bogopoaa

CyTtouyHasi yTeyka BogopoJa B reHepaTope, onpefgeneHHas no dopmyne n. 3.20, gomkHa ObiTb He
H6onee 5%, a CyTOYHbIA pacxof C y4eTOM NpoJyBOK AN NogaepXXaHus YMcToThbl Bogopoda no n. 3.25 - He
bonee 10% o6LLero KonMyecTBa rasa B MalLuMHe nNpu paboyem gaBneHum.

CyTO4HBIN pacxod BoAopoda B CUHXPOHHOM KOMMEHcaATope [OoSkeH ObiTb He Gonee 5% obuiero
KOnM4yecTBa rasa B HEM.

3.22. 11, K, T, M. KOHTPOSbHbIN aHanus3 YncTtoTbl BOAOPOAA, NOCTyNalLero B reHepaTop

B nocTtynatowem B reHepaTop Bogopode CoaepkaHue Kucnopoda no o6bemy He JOIMKHO ObiTb Gonee
0,5%.

3.23. I1, K. KoHTponbHOE M3mepeHue Hamopa, co3[aBaemMoro KOMNpeccopoMm y TypboreHepaTopoBs
cepun TI'B

M3mepeHne npousBoanUTCS MNpUM HOMWHANbHOW 4YacToTe BpalleHUs, HOMWHANbHOM W36bITOYHOM
JasneHuu Bogopoaa, pasHoMm 0,3 Mla, ynctote Bogopoaa 98% mn temnepaType oxnaxgatoLlero rasa 40 °C.



Hanop pomxeH npumepHo coctaenate 8 kla (850 mm Boa. cr.) ana TypboreHepaTtopoB TIB
MOLLHOCTbIO 200 - 220 MBT 1 9 klMa (900 mm Boa. cT.) Ans TypboreHepaTopos TIB-300.

3.24. 1, K. lMpoBepka NpoxoamMMOCTV BEHTUNSALMOHHBLIX KaHanoB 0OMOTKM poTopa TypboreHepaTopa

lMpoBepka npousBoguTca y TypboreHepaTopoB C HEMNOCPEACTBEHHbIM OXMaXaeHmem OOMOTOK no
WHCTPYKUUAM 3aBOAOB-N3rOTOBUTENEN.

3.25. I, K, T, M. KOHTpOmnbHbIN aHanua cogepXaHusa BoOOpoda W BIAXHOCTM rasa B Kopnyce
reHeparopa

CopepxaHve Bogopoda B oxnaxjawwem rase B Koprycax reHepaTopOB C HENoCpeACTBEHHbIM
BOLAOPOAHBIM OXNaXZeHMemM OOMOTOK U CMHXPOHHbLIX KOMMEHCATOPOB C HEMOCPEACTBEHHLIM N KOCBEHHLIM
BOOOPOAHbIM OXNaxaeHnem [OMKHO ObiTb He MeHee 98%; B kopnycax reHepaTOpoB C KOCBEHHbIM
BOLAOPOAHBIM OXNaxaeHNeM npu n3bblTO4HOM AaBrneHun Bogopoaa 50 kla n Bbiwe - 97%, Npy M3bbITOYHOM
pasneHun sogopoaa ao 50 klMla - 95%.

CopepxaHue kucnopoga B rase y TypboreHepaTopoB C BOAOPOAHbIM OXNaXAeHUeM BCEX TWMOB U
CYHXPOHHbIX KOMNEHCATOPOB He AOMKHO npeBbiwaTth B aKkcnnyataumm 1,2%, a npu BBOAE B 3KCNyaTauuo n
nocrne KanutanbHOro pemMoHTa Mpu 4yucToTe Bogopoda 98 um 97% - cootBetctBeHHO 0,8 u 1,0%, B
nonyaBkoBOM ruapo3aTBope, Hauke NpoAyBKM U BOOOPOAOOTAENUTENBHOM 6Hake MacnoouYnCTUTENBHON
YCTaHOBKU - He bonee 2%.

B rasoBon cucteme TypboreHepartopa, B KOTOPOW NPOUCXOAUT MOCTOSIHHAsA LMPKyNnaums rasa (Kopnyc
reHepartopa, TpybonpoBodbl OCyLWTENs, WMMynbCHble TPybKM rasoaHanusaTopa), NpoBepsieTcs ero
BNaxHocTb. [pn 3TOM TemnepaTypa TOYKM pocCbl BogopoAda B kopnyce TypboreHepatopa npu pabodem
AaBrieHnn JormkHa BbiTb HUXe, YeM TeMnepaTypa BoAbl Ha BXOAE B razooxnagutenu, Ho He Bbiwe 15 °C.

TemnepaTypa TOYKM pOCbl BO3Ayxa B Kopnyce TypboreHepatopa C MOJSIHbIM BOAAHbLIM OXMaXX4eHUeM
He JOIMPKHa NpeBbILWAaTh 3HAYeHNS, YKa3aHHOro B 3aBOACKOW UHCTPYKLINN.

3.26. I, K, T, M. KoHTponbHbIN aHanu3 rasa Ha cogepXxaHue Boaopoda B KapTepax NOALUWMNHUKOB,
CNMBHBIX MacronpoBogax, B ra3oBom obbeme macnsHoro 6aka n akpaHMpoOBaHHbIX TOKONPOBOAAxX

Mpn aHanu3e npoBepsieTCs cogepkaHue BoAopoda B yKa3aHHbIX y3nax. B macnsHom Gake cnenos
Bogopoaa ObiTe He gormkHO. CoaepxkaHne BOgopoAda B kapTepax MOALUMMHUKOB, CIMBHBIX MacrionpoBodax,
3KpaHMpPOBAaHHbIX TOKONPOBOAAX, KOXXYXaxX NMIMHEWNHbIX U HYNEeBbIX BbIBOAOB AOIMKHO ObiTb MeHee 1%.

3.27. 1, K, T, M. lNpoBepka pacxofa macna B CTOPOHY BOAOPOAa B YNSIOTHEHUAX reHepaTopa

lMpoBepka Npon3BOAUTCH Y reHepaTopoB C BOAOPOAHLIM OXNaXK4eHMeM C NMOoMOoLLbl NaTpybKkoB Ans
KOHTPOMS Macria, yCTaHOBIMEHHbIX Ha CMMBHLIX Macnonposogax ynnoTHeHun. [ns reHepaTopos, Y KOTOPbIX
He NpegyCcMOTpPeHbl Takme NaTpyokn, MpoBepKa NPON3BOANTCS M3MEPEHUEM pacxoda macna B MoniaBkoBOM
3aTBOpPE NPU BPEMEHHO 3aKPbITOM BbIXOOHOM BEHTUIE 3a ONpeaesieHHbI NPOMEXYTOK BpemMeHu. Pacxopq
Macna B CTOPOHY BOOOPOAA He AOSMKEH NPEeBbIWAaTh 3HaYEHUN, YKa3aHHbIX B 3aBOACKUX MHCTPYKLMSX.

3.28. T, K, T. OnpoboBaHue perynstopa YpOBHs Macna B rmgposaTBope Afis crvBa Macna w3
YMNAOTHEHUIN B CTOPOHY reHepaTtopa

OnpoboBaHve npouM3BOONTCS Yy TEeHepaToOpOB C BOAOPOAHBIM OXNaxaeHMem npu  paboyem
HOMUWHaNLHOM JaBfeHuMu BO3dyXa WNKU BOAOPOAa B Kopnyce reHepatopa. [quanasoH u3MeHeHus YpOBHeW
Macrna B TMApO3aTBOpPE [OMMKEH COOTBETCTBOBAaTb TpebyemMbiM YpPOBHAM MpU OTKPbITUM U 3aKPbITWK
nonnaBKoBOro KnanaHa.

3.29. M, K. TumgpaBnuyeckme wucnbiTaHns OydepHoro 6Gaka wu TpybONpOBOAOB CUCTEMBI
MacrocHabXeHns ynnoTHEHWI

McnbiTaHne npous3BOAUTCH Y reHepaTopoB C BOAOPOAHBLIM OXNaXaeHuem npu AaBneHunm macna,
paBHOM 1,5 pabo4yero gaBneHus rasa B Kopryce reHepaTopa.

TpybonpoBoabl CUCTEMblI MacrnocHabXeHus YNNOTHEeHUWW [0 perynsatopa nepenaga LaBreHus,
BKMOYas NOcrnegHur, UCMbITLIBAOTCA MNpU OaBneHuM macna, paBHoMm 1,25 Haubonbluero AonyCTUMOro
paboyero gaBneHus, Co3gaBaeMoro UCTOYHMKaMMN MacnocHabxXeHus.

MpoaomKMTENBHOCTL UCNBITAHUN - 3 MUH.

3.30. M, K, T. MNpoBepka paboTbl perynsaTtopoB [aBrfieHMs Macra B CXeMe MacrocHabxeHus
YMAOTHEHWI

lMpoBepka MNpoM3BOANTCH Yy reHepaTopoB C BOAOPOAHbLIM oOXxnaxaeHwem. PerynaTtopbl AaBneHus
YNNOTHSAIOLWEro, KOMMNEHCUPYIOLEero 1 NpuXuMaroLero Macen MpoBepsaTCa NPWU pasfuyHbIX AaBreHusx
BO3JyXa B KOprnyce reHepaTopa B COOTBETCTBUM C 3aBOLCKON UHCTPYKLUEN.

3.31. 1M, K. NpoBepka naek 51000BbIX YacTe 0OMOTKM cTaTopa

lMpoBepka NpouM3BOAUTCS Yy reHepaTopoB, Marka foboBbiXx 4acTeld OOMOTKM cTaTopa KOTOPbIX
BbINOMHEHA ONOBSHUCTBIMU NPUMNOAMU (32 UCKITHOYEHNEM Fr€HEPaTOPOB C BOAAHBIM OXNaXXAEeHNEM OOMOTKM).

lMpoBepka naek npu KanuTarnbHbIX PEMOHTax, a Tawkke Npu OBHapyXeHWW NPU3HaKOB yXyALleHWs
COCTOSIHMSA NaeK B MEXPEMOHTHbIN Nepnos NpoMsBoguTCS Mo PeLLEHNIO rMaBHOro NHXeHepa NpeanpusTus.

KauecTBO Maek MArkumun u TBepAbIMU NPUNOSMU KOHTPONMPYETCHA NPU BOCCTAHOBUTENbHBIX PEMOHTaX
C YaCTUYHOW MUK NOSTHON 3aMeHON OOMOTKM.



MeTog NpoBEpPKM M KOHTPOMsi  COCTOSHUS  naek  (BUXPEBbIX TOKOB,  YNbTPa3BYKOBOW,
TepMouHaMkaTopamu 1 Tepmonapamu, npubopamy WH(paKpacHOW TEeXHWKU W Ap.) YCTaHaBnvBaeTcs
PEMOHTHOW UK cneunanmMaMpoBaHHOM OpraHn3aumnen.

3.32. 11, K, M. NamepeHne aneKkTpn4eCcKoro HanpspkeHnsa Mexay KoHuamMy Bana U Ha U30NMpPOBaHHbIX
NoALWMMHUKax

MpousBogutcsa y paboTtarowmx reHepaTopoB, UMEKLLMX OAWH MM oba U30NMPOBaHHbLIX OT Kopryca
(3emnin) koHUa Bana poTopa.

[ns onpepeneHnst LENOCTHOCTU M30NSALMM NOALIMMHUKA TypboreHepaTopa U3MepPATCA HanpsiKeHue
MeXxay CTOosikoM (06oMMOWN) NOALIMMHUKA U (PyHOAAMEHTHON NAUTON (NPY LUYHTMPOBaHUM MachsiHbIX MIEHOK
LLeeK Bana poTopa) 1 HanpshkeHne mMexay KoHuamu Bana potopa.

Mpn mMcnpaBHOM M30MAUUM 3HAYEHUS OBYX WU3MEPEHHbIX HaNPSHKEHUA AOMMKHbI OblTb MPaKTUYECKM
OLMHaKOBbI.

Pasznuune 6onee 4yem Ha 10% yka3biBaeT Ha HEUCMPABHOCTb M3ONALMN.

Mpn npoBeaeHMM U3MEPEHUN B COOTBETCTBMM C 3KCMMyaTauuoHHbIM umpkynsipom N LI-05-88(3) "O
NpegoTBpaLLEHUN 3NEKTPO3po3mmn TypboarperatoB” COMPOTUMBIIEHNE UW3ONSALMU  KOpMyca MOALUMMHMKA
OOIMKHO ObITb He MeHee 2 KOM, CONPOTMBIIEHWE U30NALUN MACNAHON MIEHKM - He MeHee 1 KOm.

WcnpaBHOCTb m3onsaumMy NOALIMMHUKOB W MOAMNSTHUKOB rMApOreHepaTopoB criegyeT NpoBepsiTb B
3aBMCMMOCTM OT UX KOHCTPYKLMK, MO0 No ykasaHuIo 3aBoga-m3rotoButensd, nmbo cnocobom, npumeHsembiM
Ha TypboreHepaTopax.

BenuunHa HanpsbkeHus Mexay KOHUamMu Bana He HOPMUPYETCs, HO pe3Koe yBenuveHue ero no
CPaBHEHMIO C W3MEPEHHbIM paHee Mpu TOW >Xe Harpy3ke MalluHbl MOXET YKasbiBaTb Ha M3MEHEeHue
OLHOPOAHOCTU U CUMMETPUYHOCTU B MarHUTHbIX Llensax ctatopa 1 potopa.

3.33. UcnbiTaHne KOHLEBLIX BbIBOAOB 0OMOTKM cTaTtopa TypboreHepaTtopa cepumn TI'B

MoMMMO ucCMbITaHUA, yKasaHHblX B Tabn. 3.1 1 3.2, KOHUEBble BbIBOOAblI C KOHAEHCATOPHON
CTEKINO3NOKCMOHON U3onsiumen nogsepraroTcs ncnoitaHnam no n. n. 3.33.1, 3.33.2.

3.33.1. M. 'amepeHune TaHreHca yrna auanekTpuyecknx noteps (tg genbTa)

NamepeHve npous3BoguTCA nepes YCTAHOBKOW KOHLEBOrO BbiBoga Ha TypboreHepatop npu
ucnbelTatenbHOM HanpsXeHun 10 kKB 1 TemnepaTtype okpyxatowero sosgyxa 10 - 30 °C.

3HadeHne tg pgenbta cobpaHHOro KOHLUEBOrO BbiBOAA He AOMKHO npeBblwaTth 130% 3HaveHwus,
MOMyYEeHHOro Mpu M3MepeHusX Ha 3aBoge. B cnyvae wmsmepenus tg genbta KOHUEBOro BbiBoga 0e3
apdopoBbIX MOKPLILLEK €70 3HAaYEHNE HE LOMKHO npeBbiwaTh 3%.

B akcnnyatauuu unsmepeHve tg genbta KOHUEBLIX BbIBOOOB HE 00S3aTenbHO UM €ro 3HayeHue He
HOopmMUpyeTcs.

3.33.2. I, K. UcnbiTaHns Ha ra3onnoTHOCTb

McnbiTaHne Ha ras3onnoTHOCTb KOHLIEBbLIX BbIBOAOB, MCMbITAHHLIX Ha 3aBofe AdasrneHuem 0,6 MlMa,
nponsBoauTCcsa gasneHnem cxartoro sosgyxa 0,5 MlMa.

KoHueBOW BbIBOA CHMTaeTCs BblAepXaBLMM UcCnbiTaHue, ecnn npu aasrneHun 0,3 Mlla napeHue
haBneHust He npesbiwaeT 0,5 MM pT. CT./u.

4. MALLVHBI MOCTOAHHOIO TOKA (KPOME BO3BYAUTENEN)

4.1. OueHKa COCTOSIHUSA U3onsaUMM 0BMOTOK MaLLMH MOCTOSIHHOIO ToKa

MalurHbI MOCTOSIHHOTO TOKa BKIOYalTCcsa 6e3 CyLKy Npu cobnoaeHnmn cnegyroLwmnx yCrnoBun:

a) 4N MalWH NOCTOSIHHOro Toka Ao 500 B - ecriv 3HavyeHue conpoTUBEHUS M30NAUUNM 0OMOTOK He
MeHee npuBefeHHoro B Tabn. 4.1;

0) 4Ns MalKWH NOCTOsIHHOrO Toka Bbiwe 500 B - ecnu 3HavyeHne conpoTMBReHMs usonsaumm obmMoToK
He MeHee npuBefeHHoro B Tabn. 4.1 n 3HadyeHue koadhduumeHTa abcopbumm He meHee 1,2.

Tabnuua 4.1

HANMEHBLWWE OOMYCTUMbIE 3HAYEHWA COMNMPOTUBIIEHNA
n3onAaumm OMOTOK MALLIMH NMOCTOAHHOI O TOKA

Temnepatypa Conpotuenenune nsonsaumm R60", MOM, Np1 HOMUHANbHOM
obmoTku, °C HanpsKeHUn maluvH, B

230 460 650 750 900
10 2,7 5,3 8,0 9,3 10,8
20 1,85 3,7 5,45 6,3 7,5
30 1,3 2,6 3,8 4,4 5,2
40 0,85 1,75 2,5 2,9 3,5




50 0,6 1,2 1,75 2,0 2,35
60 0,4 0,8 1,15 1,35 1,6
70 0,3 0,5 0,8 0,9 1,0
75 0,22 0,45 0,65 0,75 0,9

4.2. 1, K, T. UsmepeHne conpoTUBReHns n3onsumm

a) ConpoTusneHue n3onaumm obmMoTok

MamepeHne npou3BOAMTCA MPUM HOMUHANbLHOM HanpsbkeHun obmoTtkm go 0,5 kB BknoumTensHo
MeraoMMeTpoM Ha HanpshkeHune 500 B, a npu HOMMHanNbHOM HanpsikeHun o6mMoTkm Bbiwe 0,5 kB -
MeraoMmeTpoM Ha HanpskeHue 1000 B.

M3mepeHHOe 3Ha4YeHne CoNpOTMBIIEHNS U30NALUN OOMMKHO ObITb HE MEHee NpuBeaeHHOoro B Tabn. 4.1.
B akcnnyaTaumm conpoTmBneHne M3onsaumm o6MOTOK U3MEPSIETCA BMECTE C COEOUHEHHBIMU C HUMW LeNsiMu
n kabenamu.

©) ConpoTtueBneHne nsonauum GaHgaxen

N3mepeHre Nnpon3BoauTCca OTHOCUTENBHO KOpnyca U yaepXmBaemMbiX MU OOMOTOK.

M3mepeHHoe 3HaYeHne conpoTMBIIEHUS N30NALNN AOIMKHO BbiTb HE MeHee 0,5 MOm.

4.3. 11, K. AcnbiTanue nsonsaumm noBbILWEHHLIM HaNPsSXXeHWeM NPOMbILLIIEHHON YacToThl

3HadeHue ncnbITaTeNbHOro HaMNpsKeHWs ycTaHaBnueaeTcs no 1abn. 4.2.

Tabnuua 4.2

WNCMNbITATEJIbHOE HAMPAXXEHWE MPOMBIWWIEHHON YACTOTbI
ana n3onAunm MALILMH NOCTOAHHOIO TOKA

McnbiTyeMbi anemeHT McnbiTaTtensHoe MNpumeyaHne
HanpsxeHue, KB
1. O6bmoTKM MprHMMaeTcst No Hopmam, [Ons mawvH
npuBeaeHHbIM B Tabn. MOLLIHOCTbIO bonee 3
3.2,n.6 kBT
2. baHpgaxu sikop4 1,0 To xe
3. Peoctatbl 1 1,0 MN3onsauuo MOXXHO
MyCKOPErynmMpoBOYHbIE MCMbITbIBaTb
pes3ncTopsbl COBMECTHO C
n3onsaumen uenen
BO30OyXXaeHus

[MpoJoMKNTENBHOCTL MPUNOXEHNS UCMLITATENBHOMO HaMPSKEHUS - 1 MUH.

4.4. NamepeHue conpoTuBIeHNst NMOCTOSIHHOMY TOKY

M3mepeHus nponssBogdATcsl y reHepaTtopoB, a TakkKe anekTpoaBuraternien npu XonogHoOM COCTOSHUM
06MOTOK MaLUNHBI. HOpMbI 4OMYCTUMbIX OTKITOHEHWIA COMPOTUBIEHWS NpUBeaAeHb! B Tabn. 4.3.

Tabnuua 4.3

HOPMA
OTKNOHEHUSA 3HAYEHW CONPOTUBNEHNA MOCTOAHHOMY TOKY

Vcneiryemet |Bunm mc- Hopwma [TpnmeyaHne
BJIEMEHT NBEITaHUS
1. OBmoTkM II, K SHaUYeHMsa COINPOTUBIIEHUSI
BOROYXIOEeHUS OOMOTOK HE IOJIKHEI

OTIMYATHECH OT MCXOIHEIX
3HaueHuM boJiee ueMm Ha 2%

2. O6BMoTka I, K 3HaYEeHMa M3MEPEHHOIT'O zMmepeHMsa

axopa (Mexmy CONPOTHUBJIEHUSA OOMOTOK HEe |[NpOM3BOIATCH Y
KOJLJIEK T OPHEIMU OOJIKHEL OTJIMUATHCSH APYT OT |MalMH MOMHOCTHIO
MJIaCTUHAMMN) npyra 6osiee uem Ha 10% bosiee 3 kBT

3a MCKIIIUEeHMEeEM CJIy4daes,



KOoTOa 2TO OOYCJIOBJIEHO
CXeMOV COoeIMHEeHUS

3. PeoctatTe mn|I SHaueHMe M3MEePEeHHOTO 3MepeHuUa

Iy CKO- CONMPOTUBJIEHMS HE IOOJIKHO NPOM3BOOATCH Ha
pPerTynImpo- OTNIMYATLCHA OT MCXOIHBIX KaxIoM OTBEeTBJIe-
BOUHLIE naHHeIx Hojiee ueMm Ha 10% |mHum
PE3SUCTOPH K He 1noxHO OHITH OOPEIBOB

Lernem

4.5. T, K. U3amepeHure Bo3ayLLUHbIX 3a30pOB MOA norucamu

M3amepeHne npon3BoOAnNTCA Yy reHepaTopoB, a Takke anekTpoaBuraTerniern MoWwHocTbio 6onee 3 kBT npu
NOBOPOTE SAKOPSA - MEXAY OOHOMN U TOM XKe TOYKOM SIKOPSi U Nostocamu.

Paamepbl 3a30poB B gMamMeTparbHO NPOTMBOMOSOXKHbBIX TOYKAX HE OOMKHbI OTNMYaThCs Apyr OT gpyra
bonee yem Ha +/- 10% oT cpegHero pasmepa 3a3opa. (Ecnn B 3aBOACKOWM MHCTPYKLUMM HE YCTAHOBIEHbI
bonee xecTkme TpeboBaHus.)

4.6. I, K. CHATUE XapaKTepMCTMKU XONOCTOro XoA4a 1 UCMblTaHNe BUTKOBOMW U30NALUN

Xapaktepuctnka XX CHMMaeTCa Yy reHepaTopoB MOCTOAHHOrO Toka. [logbem HanpsikeHus
npon3BoaunTCa 00 3Ha4YeHus, pasHoro 130% HoOMWHaNLHOrO.

OTKNOHEHNS 3HAYEHUIN CHATOW XapakTEePUCTUKM OT 3HAYEHUI 3aBOLACKOW XapakTepUCTUKU HEe AOMKHbI
ObITb GonbLUE 4ONYCTUMOW NOTPELUHOCTU N3MEPEHUIA.

Mpun ncnbITaHUM BUTKOBOWM M30NSALMM MaLUUH C YMCIIOM MOMOCOB Ooree YeTblipex 3HaYeHne CpeaHero
HanpshKeHUs Mexay CoOCeaHMMM KOMNMEKTOPHbIMW MIaCcCTUHaMK He OOMMKHO ObIThb Bbilwe 24 B.

MpoJoMKNTENBHOCTL UCMbITAHUSA BUTKOBOW U30NSLUN - 3 MUH.

4.7. 11, K. lNMpoBepka paboTbl MALLMH Ha XONOCTOM XO4y

lMpoBepka npon3BoanTCs B TeveHne He meHee 1 4. OueHnBaeTcs paboyee COCTOSAHME MaLLVHBI.

4.8. T, K. OnpegeneHne npeaenoB perynMpoBaHnsi YacToThl BpaLLleHMs arekTpoasuratenen

Mpon3BoanTCs Ha XONOCTOM XO4Y M MOA Harpy3koWn y anekTpoasuraTesien ¢ perynmpyemMomn 4yactoTom
BpaLLeHUs.

Mpeaenbl perynupoBaHnst A0MMKHbI COOTBETCTBOBATb TEXHOMOIMYECKNM OAHHBIM MEXaHU3Ma.

5. BNIEKTPOOBUIATEJIN MEPEMEHHOIO TOKA
5.1. 'amepeHue conpoTUBNeHNs U3onsauum
Mpoun3BoanTCS MEraOMMETPOM, HanpsXXeHUe KOTOpPOro ykasaHo B Tabn. 5.1. [JonycTuMble 3Ha4YeHus
COMpPOTMBIEHMSA N30MAUMK 1 KoadhbduumeHTa abcopbuun R60"/R15" ykasaHbl B Tabn. 5.1 - 5.3.

Tabnuuya 5.1

SHAYEHNA COMPOTUBNEHUA M30NALMN N KOSPDPULIMEHTA ABCOPBLINA

VcnelTyeme | Bun Hanpaxe- JonycrumMmoe [MpuMmeuaHme
B3JIEMEHT usMe- |Hue me- 3HadeHne
peHus [ raommer- CONPOTUBJIIEHUSA
pa, B uzonaauuy, MOM, u
kozbduLMeHTa
abcopbunm
1. O6morka|ll 2500/ B COOTBETCTBUM C B BKCIJTyaTaLumn
craTopa 1000/ 500 | yxazaumamm TabJi. ompeneJsieHre Kosd-
<HE > 5.2 bruveHTa abcopbuun
K, s R60"/ R15" o6saza-

T <*> 3JIEeKTPOOBUTATETIEN,

HaXoodlnxXcda B

TEJIbHO TOJIbKO HOJIfd
BJIEKTPONBUTATEJIEN

DKCIJIyaTalmu, HaNpAXeHVEM BHIIE 3
OOIYy C TUMEBIE kKB MJIM MOIHOCTBIO
B3HaA4YEeHUd Bosiee 1 MBT
CONPOTUBJIIEHNA

mzonauun R60" u




konObULIMEeHT
abcopbumum He
HOPMUPYIOTCS, HO
JOJIXHEI YUMTEIBATHECHA
IpY peleHun
BOIpoca o
HeOOXOOMMOCTU UX
CYUKM

HVKM

2. O6MoTka|ll 1000 0,2 V3MepeHue
poTopa ( monyc- NPOUBBOAUTCH Yy
Kaercsa CUHXPOHHEIX
500) BJIEKTPOABUTATEIIEN U
K, - BIIEKTPOOBUTATEJIEN C
T <*> basHbIM poTOpOM Ha
HanpsxeHue 3 KB u
BHIIE MJIM MOIHOCTBI
Gosiee 1 MBT
3. Tepmo- |0, K |250 -
UHOMKATOPEL
C CcoenuHU-
TeJIbHBIMM
NpPOBOAaMU
4. Tommmn- (I, XK [1000 - VizsMepeHue

NPOMU3BOIOUTCH Y
DIIEKTPOOBUTATEJIEN
Ha HanpsaxeHue 3 kB
M BBIlE, IOIWMIIHUKU
KOTOPEIX MMEKT MU30-
JIALMIO OTHOCUTEJIBHO
kopnyca. JV3MmMepeHue
IPOM3BOOUTCHA
OTHOCUTEJIBHO QyH-
OaMEeHTHOM IJIMTEL NIPU
IIOJIHOCTBIO COOPaHHEIX
MacJionporomax. B
SKCIJIyaTaluuy Mn3Me-
PeHMEe NPOM3BOOUTCHA
IpY PEMOHTAX C
BHIEMKOM pOTOpa

<*> an TEeKYLLMX PEMOHTax Mn3MepaeTcd, ecnn Onda 3T1oro He Tpe6yeTCﬂ cneunanbHO npoBeaeHnA

OEMOHTaXHbIX pa60T.

<**> ConpoTMBMNEHME MU30NAUMM U3MEPSIETCS MPU HOMMHANbHOM HanpsbkeHun obmoTtkm go 0,5 kB
BKITHOYUTENIBHO MErAOMMETPOM Ha HanpshkeHue 500 B, npy HOMMHANBHOM HaNpsKeHWU 06MOTKM cBbiwe 0,5
kB oo 1 kB - meraommeTpom Ha HanpsikeHne 1000 B, a npy HOMMHANBEHOM HanpshXeHnn oOMoTkM Bbiwe 1 kB

- MeraoMmMmeTpoMm Ha HanpsbkeHne 2500 B.

JOMNYCTUMBIE 3HAYEHWA COMPOTUBIEHMA N30NALINA
N KOSOOUUMEHTA ABCOPBLIW AJ1A OBMOTOK CTATOPA
SJIEKTPOOBUIATEJIEU

MoLHoCTb,
HOMUHanbHoe

KpMTepI/IM OLIEHKN COCTOSIHUS U30NsaLUum 0OMOTKM
cTaTtopa

Tabnuua 5.2




HanpshxeHne
anekTpoasuraTtens,
BUA M3onauuu
obMOTOK

3Ha4yeHne
COMNPOTMBNEHMS
nsonaumm, MOm

3HaveHue KoadhuLmneHTa
abcopbunn R60"/R15"

1. MowHocTb 6onee
5 MBT,
TepMopeaKkTUBHas U
MUKaneHTHas
KOMMayHOMpOBaHHas
n3onauuns

CornacHo ycrnosusim
BKITHOYEHUS
CUMHXPOHHbIX
reHepaTopos, n. 3.2

2. MowHocTb 5 MBT
N HWXKE, HanpskeHue
Bbilwe 1 kB,
TepmopeakTuBHas
n3onaums

Mpu Temnepatype 10
-30°C
COonpoTuBNeHNe
M30NALMN HE HUXe
[EecaTN Meraom Ha
KWNOBOINbT
HOMWHAanNbHOIo
JIMHEeNHOro
HanpsHKeHust

He meHee 1,3 npu
TemnepaTtype 10 - 30 °C

3. Asuratenu c
MUKaneHTHOWN
KoMMayHOMPOBaHHOMN
n3onaumen,
HanpskeHue cBbiwe 1
kB, MowHocTb 0T 1
no 5 MBt
BKNIOYNTENBHO, a
Takxke gsuraTenu
MEeHbLUEN MOLLLHOCTH
Hapy>KHOWN yCTaHOBKM
C TaKom xe
n3onsauuen
Hanps>KeHWeM CBblLLe
1kB

He Huxe 3HavyeHmn,
yKasaHHbIX B Tabn.
5.3

He Huxe 1,2

4. uratenun c
MUKaneHTHoOn
KOMMayHOUPOBaHHON
nsonsaumen,
HanpskeHue cBbiwe 1
kB, MoLHOCTE MeHee
1 MBT, kpome
yKasaHHbIX B . 3

He Hwxe 3HaveHun,
yKa3aHHbIX B Tabs.
5.3

5. HanpsikeHne Huxe
1 kB, Bce Buabl

He Huxe 1,0 MOm
npu Temneparype 10

n3onaumn -30°C
HAMMEHbLUME OOMYCTUMbIE 3HAYEHUA 3
COMPOTUBIIEHNA N30NALUNW ONA SNEKTPOOBUTATESIEN
(TABN. 5.2, T1. 1. 3 U 4)
TeMrepaTypa ConporusiieHue musonauum R60", MOM, npwu
obmoTky, °C HOMMHAJIbHOM HAaNpPSXeHuM OOMOTKM, KB
3 - 3,15 6 - 6,3 10 - 10,5
10 30 60 100
20 20 40 70

Tabnuuya 5.3



30 15 30 50
40 10 20 35
50 7 15 25
60 5 10 17
75 3 6 10

5.2. OueHka CcOCTOsHUS wm30oMAuMM ODOMOTOK 3NeKTpoABMraTternen npu peleHnn Bornpoca o
HeOOXOAMMOCTU CYLLKU

OnekTpoaBuratenu MEePeEMEHHOIO TOKa BKMoYalTcst 6e3 Cyliku, ecriv 3HAYeHUs COMPOTUBIEHUS
n3onsaumnm obMoTOK M KoadhduumeHTa abcopOumm He HUXKe ykaszaHHbIX B Tabn. 5.1 - 5.3.

5.3. NcnblTaHne NOBbILLEHHbIM Hanps>KeHeM NPOMbILLIIEHHON YacToTbl

3HaveHne NCnbITaTeNbHOIO HaNpPsPKEHNsI MPMHUMAETCS cornacHo Tabn. 5.4.

Tabnuua 5.4

NCIMbITATENBbHBLIE HANPAXXEHNA I'IPO!\/II:ILLIJ'IEHHOVl YACTOTbI
AnA OBMOTOK 3NEKTPOABUIATENIEVN MEPEMEHHOIO TOKA

CUHXPOHHEIX
DIIEKTPOOBUTATEJIEN,
IpenHa3HaYeHHBEIX IJ14
HEIIOCPEeINCTBEHHOTO
nycka, Cc OOMOTKOM
BO3OYyXIOEeHUSH,
3aMKHYTOM Ha
pPE3UCTOP UM

VcnelTyeMel 3JieMeHT |(Bun |MowHOCTH HoMmHaIb- JlcnelTaTeJsibHOE
nc- | saexkTpo- HOe Ha- HanpsaxeHue, KB
OE- | OBUTa- NpAXeHUe
Ta- Tesda, KBT | 3JexKTpo-
HUSA oBuraTre-
Jd, KB
1. O6morka craropa [II Menee 1,0 |Hwxe 0,1 |0, 8(2Uuom + 0,5)
<HER S Oor 1,0 u Huxe 0,1 |0, 8(2Uuom + 1)
no 1000 Beme 0,1 |0, 8(2Uuom + 1),
HO He MeHee 1,2
or 1000 u# |Io 3,3 0, 8(2Uuom + 1)
BoJiee BKJIOUU-
TeJILHO
Or 1000 u |Ceeme 3,3|0,8 x 2, 5Uaom
BoJiee no 6,6
BKJIOUM-
TeJILHO
Or 1000 u |Ceeue 6, 6|0, 8( 2Unom + 3)
BoJiee
K 40 un 0,4 u 1,0
doJjiee, a HMXe
TaKxe 0,5 1,5
B3JIEKTPO- 0, 66 1,7
neuratemn |2, 0 4,0
OTBETCT- 3,0 5,0
BEHHHIX 6,0 10,0
MexXaHn3- 10,0 16,0
MOB <*>
Menee 40 0,66 un 1,0
HIIXE
2. OBMoTka poTopa nl - - 8- xpaTuoe Unom

CHrCTEMBL

BO3OYXIOEeHMs, HO He
MeHee 1,2 u He
bosee 2,8

1,0




VCTOUYHMK IIMUTAHUA
<k kx >

3. OBMoTka poTopa I, K|- - 1,5Up <**> no He
3JIEKTPOABUTATENIA C meHee 1,0

basHEIM POTOPOM
<***>

4. PesucTop Uenu o, X|- - 2,0
TalleHMs II0JIS
CUHXPOHHBIX
oBuUraTesen

5. Peocrate u I, K|- - 1,5Up <**> Ho He
[y CKOPETyIUPOBOUHLE menee 1,0
PE3UCTOPH

<*> [cnbiTaHne Heo6X04MMO NPON3BOAMTbL MPU KanuTanbHOM peMoHTe (6e3 cMeHbl 06MOTOK) ToT4Yac
nocne oCTaHoBa 3aneKkTpoaBuraTens 40 ero O4YMCTKN OT 3arpsa3HEeHNs.

<**> Up - HanpsbkeHWe Ha Kosblax Npyv pa3oMKHYTOM HEMOABMXHOM POTOPE WM MOMHOM HanpsihKeHuu
Ha cTaTope.

<> G paspelleHusl TEXHUYECKOro  pyKoBoAWUTENsS MpeanpuaTvs  uUchnblTaHue  ABuratenen
HanpsbkeHnem Ao 1000 B npu BBOAE B 3KCMyaTaLMio MOXET HE NMPOU3BOAUTHCS.

MpoAomMKNTENBHOCTL MNPUMOXEHNSA NCMNbITATENBHOIO HaMPSAXeHNs - 1 MUH.

5.4. 11, K. NamepeHue conpoTmBreHnst NOCTOSHHOMY TOKY

VM3mepeHre Npon3BoanTCS NpyU NPaKTUYECKN XONOAHOM COCTOSIHUM MaLUVHbI.

5.4.1. O6MOTKM cTaTopa 1 poTopa <*>

<*> ConpoTvBfieHMe MNOCTOAHHOMY TOKYy OOMOTKM poTopa W3MEpSeTCs Yy  CUHXPOHHbIX
aneKkTpoaBUraTenen 1 acCMHXpPOHHbIX 3neKTpoaBuraTenen ¢ dasHbiM POTOPOM.

M3amepeHne Npomn3BoaNTCS Y anekTpoaBuratenen Ha HanpsikeHme 3 KB v Bbile.

MpuBeneHHbIE K OONHAKOBOW TemnepaType U3MepeHHble 3HAYEeHWsT COMPOTUBIIEHUA pas3nNuyHbIX a3
0OMOTOK, a Takke 0OMOTKMN BO3OYKOEHUSA CUHXPOHHbIX ABUratenen He JOSMKHbI OTNNYaTbCa ApYr OT Apyra u
OT UCXOAHbIX AaHHbIX OonbLUe Yem Ha 2%.

5.4.2. PeocTaTbl 1 NyCKOperynMpoBOYHbIE PE3UCTOPbI

[na peoctaToB 1 NYCKOBbLIX PE3UCTOPOB, YCTAHOBIIEHHbIX Ha anekTpoasuratensix HanpsxeHvem 3 kB
1 Bbille, CONPOTUBIEHME M3MEPSETCA Ha BCEX OTBETBNEHUAX. [iNga anekTpoaBuraTenen HanpsXeHMeM Huxe
3 kB uamepsietca obLiee conpoTUBIIEHNE PEOCTATOB U MYCKOBLIX PE3UCTOPOB M NMPOBEPSETCHA LENOCTHOCTb
OTnaex.

3Ha4yeHus ConpoTMBIEHWIN HE AOMKHbI OTNINYATBLCS OT UCXOAHbIX 3Ha4YeHUn bonblue Yem Ha 10%.

Mpn kanuTansHOM peMOHTe NPoBepPSETCA LLEeNOCTHOCTb Lienen.

5.5. 11, K. NamepeHue BO3ayLLHOMO 3a3opa Mexay CTanbi poTtopa u ctatopa

M3mepeHue 3a30poB JOMKHO NMPOM3BOAUTLCS, €CIU NO3BOMSET KOHCTPYKLUMSA anekTpoasuraTens. MNpu
3TOM Yy anekTpoasuratenen mowHoctbio 100 kBT n Gonee, y Bcex anekTpoaBuraTenen OTBETCTBEHHbIX
MeXaHU3MOB, a Takxe Yy anekTpoasuraternen ¢ BbIHOCHbIMU NOALWMNHUKAMW N NOALUUMHUKAMU CKOMNBXEHUA
BEMNMYMHbLI BO3OYLLUHLIX 3a30pOB B MeCTax, PacnofioXeHHbIX MO OKPYXXHOCTM poTopa WU COBUHYTLIX ApYyr
oTHOcUTeNbHO Apyra Ha yron 90°, unu B MecTax, crneumanbHO MpeayCMOTPEHHbLIX NPU U3roToBNEHUMU
anekTpoaBuraTens, He AOMMKHbI OTNMYaTbes 6onble Yyem Ha 10% OT cpegHero 3HayYeHus.

5.6. I, K. N3amepeHune 3a30poB B NOALLUMHMKAX CKOSbXEHUS

YBennyeHve 3a30poB B MOALUMMHUKAX CKONbXEHUs Oornee 3HauYeHun, NpuBefeHHbiX B Tabn. 5.5,
yKasblBaeT Ha He0b6X0OUMOCTb Nepe3anuBkn BKNaabILwa.

Tabnuuya 5.5

JOMYCTUMBIE BENNYNHBI SASOPOB B MNOALLNMHUKAX
CKOJTbXXEHWA SNEKTPOABUTATENA



HoMuHaneHbIN 3a3op, MM, Npu YacToTe BpaLleHusi, 06./MyH.

anameTp no 1000 ot 1000 go 1500 cBbiwe 1500
Bana, MM (BKIMIOYMTENBLHO)

18 - 30 0,04 - 0,093 0,06 - 0,13 0,14 - 0,28
31-50 0,05-0,112 0,075 - 0,16 0,17 -0,34
51-80 0,065 - 0,135 0,095 - 0,195 0,2-04
81-120 0,08 - 0,16 0,12 - 0,235 0,23 - 0,46
121 -180 0,10 - 0,195 0,15 - 0,285 0,26 - 0,53
181 - 260 0,12 - 0,225 0,18-0,3 0,3-0,6
261 - 360 0,14 - 0,25 0,21 - 0,38 0,34 - 0,68
361 - 600 0,17 - 0,305 0,25 - 0,44 0,38 - 0,76

5.7. T, K. lpoBepka paboTbl 3MNeKTpoABuUraTens Ha XOJNIOCTOM XO4Yy WM C HEHarpy>XeHHbIM
MEXaHN3MOM

Mpounssoanutcs y anektpoasuratenen HanpshkeHnem 3 kB v Bbiwe. 3HadeHne Toka XX AN BHOBb
BBOAMMBbIX 3NIEKTPOABUraTenien He HopMnpyeTcs.

3HadeHune Toka XX nocne kanMTanbHOro PeMOHTa 3NEeKTPoABUraTernis He JOMKHO oTnnyaTbes 6onbLue
yem Ha 10% OT 3HayeHMs1 TOKa, U3MEPEHHOro Mepen ero PeMOHTOM, MpPUM OAMHAKOBOM HarnpsXeHUun Ha
BbIBOJAX cTaTopa.

MpoaomKkNTENBHOCTL MPOBEPKM ANEKTPOABUraTeNen AomkHa ObITb HE MeHee 1 4.

5.8. 1M, K, M. MamepeHne BnbpaLmmn NogLLNNHUKOB 3NEKTPOABUraTens

M3mepeHne npousBoauTCa y anektpoaBuratenen HanpskeHvem 3 kB 1 Bbllwe, a Takke y Bcex
anekTpoasuraTenen OTBETCTBEHHbIX MEXAHU3MOB.

BepTukanbHass u nonepedHas cocTaBndwwme Bubpauun (cpegHeKBaapaTUYECKOEe 3HayYeHue
BMOPOCKOPOCTU WnM pasMax BUOpPOCMELLEHMIN), WU3MEPEHHble Ha MOALIMMHUKAX JreKkTpogsuraTenen,
COYJIEHEHHBIX C MEXaHM3MaMU, HE JOJPKHbI MPEBbLIWATL 3HAYEHWUI, YKa3aHHbIX B 3aBOACKUX MHCTPYKLUSIX.

Mpn OTCyTCTBMM Takmx yKa3aHUA B TEXHUYECKOW [OOKyMeHTauuum BuOpauus noawwunnHUKOB
3MNeKTpoABUraTenien, COYNIEHEHHbIX C MEXaHM3MaMK, He JOIMKHA ObITh BbILLE CreayHOLWMX 3HaYEHNIA:

CMHXPOHHASA 4acTOoTa BpalleHMH, 3000 1500 1000 750 u menee
06. [ Mun
Bubpaumsa MIONUMIIHUKOB, MKM 30 60 80 95

MepuoanyHOCTL M3MepeHUn BUGpaLmMmn y3roB OTBETCTBEHHBLIX MEXAHM3MOB B MEXXPEMOHTHbLIN Nepuog
OOIKHa ObITb yCTaHOBMEHa Mo rpaduky, yTBEPXKAEHHOMY TEXHUYECKMM PYKOBOAUTENEM SM1EKTPOCTaAHLNN.

5.9. 1N, K. NamepeHune pasbera potopa B OCEBOM HanpaBeHWM

VamepeHre Npon3BOaMTCS y aneKkTpoaBuraTenem, UMeLWnX NOALNMHUKA CKOTBXEHUS.

OceBowvi pasber poTopa ABuratensi, He COEOMHEHHOTO C MEXaHW3MOM, 3aBUCUT OT KOHCTPYKUMM
ABUrartens, NpuBOAMTCA B TEXHWYECKON OOKYMEHTAUMM Ha ABUraternb U OOMMKEH COCTaBMATb OT 2 A0 4 MM
Ha CTOPOHY OT HENTPAIbHOIO MOJIOXKEHMWS <*>, onpegensaeMoro 4eVNCTBUEM MarHMTHOIO NOMs Npy BpalleHun
poTopa B YCTAaHOBUBLLEMCSH PEXUME 1 (PUKCPYEMOrO METKOW Ha Bary.

<*> ECnn B MHCTPYKUMM MO 3KCMlyaTauym He OroBOpeHa apyrasi Hopma.

Pasber potopa npoBepsieTCA Mpu KanuTarbHOM PEMOHTE Yy JrekTpoaBuUraTerner OTBETCTBEHHbIX
MEXaHW3MOB UMK B CIly4ae BbIEMKU poTopa.

5.10. I, K. NpoBepka paboTbl anekTpoaBuratens nog Harpy3skomn

lMpoBepka NpoM3BOAUTCSA NPU HEU3MEHHOW MOLLHOCTU, NOTpebnsiemMon anekTpoaBuraTtenieM us cetw,
He MeHee 50% HOMMHaNbLHOM W MpUM COOTBETCTBYIOLLENA YCTAHOBMBLLEWCS TemnepaType OOMOTOK.
[MpoBepsieTca TennoBoe 1 BUOpPaLMOHHOE COCTOSAHME ABUraTens.

5.11. M, K. N'mapasnuyeckoe UcnblTaHNe BO34YX00XagmTens

McnbiTaHne npousBoanTcs M30bITOYHbIM AgaBneHnem 0,2 - 0,25 Mla B TeueHue 5 - 10 MUH., ecnu
OTCYTCTBYIOT Apyrue ykasaHus 3aBoa-u3rotoBuTens.

5.12. K, M. lNpoBepka UCNpaBHOCTN CTEPXKHEN KOPOTKO3aMKHYTbIX POTOPOB

lMpoBepka NpoM3BOANTCS Y aCUHXPOHHBIX 3reKTpoaBuUraTenen npu KanutanbHbIX peMOHTax OCMOTPOM
BbIHYTOro poTopa unu cneunanbHbIMU UCMbITaHUAMU, @ B Mpouecce 3KCcnnyaTtaumm no Mepe HeobxXxoaMmMocTu
- MO Nynbcaumsam paboyero nnm NyckoBOro Toka cratopa.

5.13. UcnbiTaHne Bo3byautenemn



WMcnbiTaHne Bo3OyauTenenm npou3BOAUTCS Y CUHXPOHHBIX 3NEKTPOABMUraTtenien B COOTBETCTBUM C
yKasaHuamu pasgena 32.

6. CUITOBbIE TPAHC®OPMATOPBLI, ABTOTPAHC®OPMATOPbI
N MACJTAHBIE PEAKTOPbI <*>

<*> [lanee - TpaHcdopmaTopsbl.

6.1. . OnpegenexHve ycnoBui BKMOYEHMS TpaHC(OpMaTopoB

6.1.1. KoHTponb Npu BBOAE B 3KCMnyaTauuio HOBbIX TpaHCopmMaTopoB U TpaHCHOPMAaTOPOB,
NPOLIEeALUNX KanuTamnbHbIA MM BOCCTAHOBUTENbHbLIA PEMOHT CO CMEHOW OOMOTOK M m3onsumm (nepsoe
BKIOYEHUE)

KoHTponb ocyllecTBnsieTca B COOTBETCTBUM C TpeboBaHWsiMM pa3gena 6 v MHCTPYKUUA 3aBOJoB-
narotoBuTenen.

6.1.2. KoHTponb npu BBOAE B 3KCNnyaTauumio TpaHcopMaTopoB, NpoLllemx KanmTtanbHbld PEMOHT B
ycrnoBusx akcnnyarauum (6e3 cmeHbl 06MOTOK 1 M30NsLmMK)

KoHTponb ocyllecTBnsieTcss B COOTBETCTBMM C TpeboBaHnuamu pasgena 6 u POV 34-38-058-91
"TunoBasa TexHonornveckas MHCTpPykums. TpaHcdopmaTopbl HanpskeHnem 110 - 1150 kB mowHocTeo 80
MB x A n 6onee. KanutanbHblin peMOHT".

6.2. I, K, M. XpomaTtorpacpunyeckmin aHanna rasos, pacTBOPEHHbIX B Macne

MpoussBoautca y TpaHcopmaTopoB HanpsbkeHnem 110 kB u Bbllwe, a Takke OMOYHbBIX
TpaHcopmMaTopoB COBCTBEHHbIX HYXA,.

CocTtosgHMe TpaHCchOPMaToOpOB OLIEHMBAETCA MNyTeM COMOCTABMEHUS WU3MEPEHHbIX [AaHHbIX C
rPAHNYHBIMU 3HAYEHUAMWU KOHLIEHTpauuW rasoB B Macre M Mo CKOPOCTU pocTa KOHLEHTpauuu rasoB B
macre.

OueHKa COCTOSHUSI TpaHCOpMaToOpOB U  ONpPederneHne xapakTepa BO3MOXHbIX AedeKToB
npon3BogATCA B COOTBETCTBUM C pekoMmeHaaumamu MeToamyeckux YykasaHWn MO AMarHocTuke
pasBuBaloLLNXCA OedeKTOB No pesynbTataM XpomaTorpaduyeckoro aHanuMsa rasoB, pPacTBOPEHHbLIX B
TpaHcdopmaTopHoMm Macne (P 34.46.302-89).

XpomaTtorpaunyeckmnin KOHTPOSb AOSKEH OCYLLECTBNATLCSA B Criedytowme CpoKu:

- TpaHcdopmartopbl HanpsbkeHnem 110 kB  mowHocTbto mMeHee 60 MB X A u  GnouyHble
TpaHcdopMaTopbl COBCTBEHHLIX HYXA - Yepes3 6 Mec. Mocne BKITIYEHUs U aarnee - He pexe 1 pasa B 6 Mec.;

- TpaHcdopmaTopbl HanpsbkeHnem 110 kB mowHocteto 60 MB x A un Gonee, a Takke Bce
TpaHcdopmaTopbl 220 - 500 kB - B TeuyeHue nepBbix 3 CyT., Yepe3 1, 3 u 6 Mec. nocne BKIYEHUs 1 ganee -
He pexe 1 pasa B 6 mec.;

- TpaHcdopmaTopbl HanpsbkeHneM 750 kB - B TeyeHne nepBbix 3 cyT., Yyepes 2 Hegenun, 1, 3 n 6 mec.
rocrie BKMYeHUs 1 aanee - He pexe 1 pasa B 6 mec.

6.3. I, K, M. OueHka BnaxxHOCTV TBEPAON U3onaumm

MpownssoauTtcs y TpaHcopmaTopoB HanpskeHrem 110 kB m Bbiwe mowHocTeo 60 MB x A n 6onee.

Jonyctumoe 3HayeHue BnarocofepXaHus TBepaon U3onaumm BHOBb BBOAUMbBIX TpaHCOpMaTopoB U
TpaHCcOpMaTopoB, MNPOLEALUNX KanuTanbHbll PEMOHT, - He Bbllwe 2%, a 3KcnnyaTupyembixX
TpaHcopMaTopoB - He Bbilwe 4% no macce (obpasel TBepOoOW WU30MAUUM  TOMWMHOW 3 MM).
BnarocogepxaHue TBepoon m3onauMyM B Mpouecce akcnnyaTauum AoryckaeTcs He onpefensTtb, ecnu
BnarocogepxaHme macrna He npesbiwaet 10 r/T.

BnarocopgepxaHue TBepaon usonaummn nepen BBOAOM B 3KCMNNyaTauuio U Npu KanuTanbHOM peMOoHTe
onpegensieTcs no BrnarocogepXaHuio 3anoXeHHbix B 6ak obpasuos m3onsaumu. B npouecce akcnnyaTtauum
TpaHcdopMaTopa JonycKaeTCs OLeHKa BnarocogepxaHnsa Teepaon n3onaunm pacvyeTHbIM nyTeMm.

[MeproamMyYHOCTb KOHTPOMS B MPOLIECCe 3KCnnyaTauuu: nepebii pa3 - 4yepe3 10 - 12 net nocne
BKITIOMEHUSA M B AanbHenweM - 1 pa3 B 4 - 6 ner.

6.4. lamepeHne conpoTUBNEHNST M30MNALUN

6.4.1. M, K, T, M. hamepeHne conpoTUBNEHNS N30NSLMM 0OMOTOK

ConpoTtuBneHve nsonauum oOMOTOK M3MepsieTC MeraoMmMeTpoM Ha HanpshxeHne 2500 B.

ConpoTuBneHne n3onaumnm Kaxaon obMoTKM BHOBb BBOOUMbIX B 3KCMyaTauuio TpaHcopmaTopoB U
TpaHcdopMaTopoB, MNpoLlealnX KanuTarnbHbIA PEMOHT, NPUBEAEHHOE K Temnepatype WUCNbITaHuW, Mpu
KOTOPbIX ONPEAENANNCL UCXOAHbIe 3Ha4YeHust (M. 1.5), AomKHO ObITb He MeHee 50% NCXOOHbBIX 3HAYEHUA.

[Ons TpaHcdopmaTtopoB Ha HanpsbkeHne o 35 kB BkntountensHo mowHoctbto 4o 10 MB x A un
OyroracsilLMx peakTopoB CONPOTUBMEHUE U30NALMM OOMOTOK JOIMKHO ObITb HE HUXE CNEeayoLNX 3HAYEHWI:

Temneparypa obmorxu, °C 10 20 30 40 50 60 70



R60", MOwm 450 300 200 130 90 60 40.

ConpoTuBneHve nsonsauum cyxmx TpaHcdopmatopoB npu TemnepaTtype oomoTtok 20 - 30 °C gomKHO
ObITb AN TpaHCOPMAaTOPOB C HOMUHASBHBIM HAaMPSKEHNEM:

0o 1 kB BkntountenbHo - He meHee 100 MOwm;

oonee 1 go 6 kB BkntountTenbHo - He meHee 300 MOwm;

6onee 6 kB - meHee 500 MOwm.

M3mepeHua B npouecce akcnryatauum npousBoOATCA MpU HeyooBNEeTBOPUTENbHBLIX pesyrnbTaTtax
ucnoitaHMi macna (obnacte "pucka”, n. 25.3.1) u (unu) xpomartorpadnyeckoro aHanusa rasos,
pacTBOPEHHLIX B Macrie, a Takke B 00bemMe KOMMIEKCHbBIX UCTbITAaHUN.

lMpu BBOAE B 3KCMnyaTauuio 1 B NpoLecce dKCniyataumm ConpoTUBIIEHNE U30NAUMM U3MepseTcs no
cxemam, NpuMeHseMblM Ha 3aBofe-U3rotoBuTene, U AONOMHUTENBHO MO 30HaM u3onsauuu (Hanpumep, BH -
kopnyc, HH - kopnyc, BH - HH) ¢ nogcoegnHeHnem BbiBoAa "akpaH" meraoMMmeTpa k cBobogHon obmMoTke
nnu 6aky. B npouecce akcnnyatauumn gonyckaeTcs NPOBOANTL TOMbKO U3MEPEHUS MO 30HAM N30NALNN.

PesynbTatbl M3MepeHuid COMPOTUBIIEHNST M30MAUUMM OOMOTOK B Mpouecce 3Kchnyatauun, BKI4Yas
OVWHAMUKY UX U3MEHEHWUs, [OOIMKHbl YUYUTbIBATLCA MNPW  KOMMNEKCHOM pacCMOTPEHWW [aHHbIX BcexX
NCNbITAHUA.

NamepeHre conpoTrBneHMs M3onsumMm oO6MOTOK AOMKHO NPOM3BOAMNTBLCA NpU TemnepaType U3onsauum
He Huxe:

10 °C - y TpaHcopmaTopos HanpskeHnem 4o 150 kKB BKAOYMTENBHO;

20 °C - y TpaHcdopmaTopoB HanpsikeHnem 220 - 750 kB.

6.4.2. T, K. N3mepeHue cOnMpoTUBMNEHNS WM30ONSALMM OOCTYMHbIX CTSDKHbIX LINWUneK, GaHgaxen,
nonybaHaaxen ApeM M NPeccyroLlmx Korewl OTHOCMTENbHO akTUBHOW cTanu U spMOBbIX Banok, a Takke
APMOBbIX 6anok OTHOCUTENBHO aKTUBHOW CTanu U 3MNeKTpoCTaTUYECKNX 9KPaHOB OTHOCUTENBHO OBMOTOK U
MarHuTonposoaa

M3amepeHns npous3BOAATCA B Crlydae OCMOTpa akTMBHOM 4YacTu TpaHcdopmartopa. McrnonbsyoTes
MeraomMmmeTpbl Ha HanpsbkeHne 1000 - 2500 B.

M3mepeHHble 3HaueHnst OMKHbI ObITb He MeHee 2 MOM, a conpoTUBNeHne M3onaunmM SpMoBbIxX 6anok
He meHee 0,5 MOwm.

6.5. 1, K, T, M. lamepeHwne TaHreHca yrna auanekTpnyeckmnx notepsb (tg AenbTa) nsonsauum ooMoTok

M3amepeHus npomsBoaaTcs y TpaHcopmaTopoB HanpskeHnem 110 kB v Bobiwe.

3HaveHusa tg genbta mM3onAuMM o6MOTOK BHOBb BBOAMMBIX B 3KCMyaTauuio TpaHC(OPMAaTOpPOB M
TpaHcopMaTopoB, MNpolleinx KanuTanbHbI PEeMOHT, MpuBeAEeHHble K TemnepaType WChbiTaHui, npu
KOTOPbIX onpedensnucb UcxogHble 3HadeHus (n. 1.5), ¢ yyeTom BnusHMA tg genbTa macra He LOSKHbI
OTNNYaTbCS OT UCXOAHbLIX 3HAaYEHUIN B CTOPOHY yxXyaweHusa 6onee yem Ha 50%.

N3mepeHHble 3HauveHus tg denbTa umsonaumm npy Temnepatype wmsonsuum 20 °C u Bbiwe, He
npesbiwarwowme 1%, cuutalTcs yAOBNETBOPUTENBHLIMU, U WX CPaBHEHWE C WUCXOAHbIMW AaHHbIMU He
TpebyeTcs.

M3mepeHns B npouecce aSKcnnyaTauuv npou3BOOATCH MPU HEYAOBNETBOPUTENbHbLIX pesyrnbTaTax
ucnbiTaHn Macna (obnacte “"pucka”, n. 25.3.1) u (unn) xpomartorpacduyeckoro aHanusa rasos,
pacTBOPEHHbIX B Macrie, a Takke B 06bemMe KOMMIEKCHbIX UCMbITaHWU.

Mpn BBOAE B aKchMyaTauuio W B Mpouecce aKcnnyatauuu tg gensta u3onsauum nsamepsieTcs no
cxemam, NpMMEHSIEMbIM Ha 3aBoe-NU3roToBUTENE, U AOMNOMHUTENBHO MO 30HaM M3onaummn (Hanpumep, BH -
kopnyc, HH - kopnyc, BH - HH) ¢ nogcoeanHennem BbiBoAa "aKpaH" M3MepuUTENbHOro Mecta K cBo60oaHbIM
obmoTkam unu BGaky. B nmpouecce akcnnyatauum AONYCTUMO OrpaHMYMBATBCS TOMBbKO U3MEPEHUAMU MO
30HaM M3onauuu.

PesynbTathl uamepeHun tg genbta nsonsauum obMoOTOK B NpoLecce aKcnayaTaumm, BKoYas AuHaMmky
UX U3MEHEHUSA, AOIMKHbI YYUTLIBATLCA NPU KOMMIIEKCHOM PaCcCMOTPEHUN AaHHbIX BCEX UCMbITaHWUNA.

N3mepeHue tg genbta 0GMOTOK AOIMKHO NPON3BOANTLCS MPU TEMNepaType U3onauum He H1Xe:

10 °C - y TpaHcdopmaTopoB HanpshkeHnem o 150 kB BKMOUMTENBHO;

20 °C - y TpaHcdopMaTopoB HanpsxeHnem 220 - 750 kB.

6.6. OueHka cocTosHMSA ByMaxKHOM n3onaumMn o6MoToK

6.6.1. M. OueHka no Hann4uuo ypaHoOBbIX COeQUHEHUI B Macre

OueHka npousBoguTcsa y TpaHcdopmatopoB 110 kB u Beiwe. [na TpaHCHOpPMaTopoB HanpsiKeHeM
Huxe 110 kKB npon3BOAMTCS NO PELLEHUIO TEXHUYECKOro PYKOBOAUTENS NPeanpuaTus.

OueHka nponsBoguTcsa XpoMaTtorpadmyeckumm MeTogamu.

Honyctumoe cogepxaHne ypaHOBbIX COeAMHEHUN, B TOM uucrne cypdypona, npysedeHo B Tabn.
25.4 (n. 11).

lMeproanMyYHOCTb KOHTPOSMSA HanuMunsa pypaHoBbIX coeanHeHuin coctaensaeT 1 pas B 12 net, a nocne 24
neT akcnnyatauum - 1 pa3 B 4 roga (CM. CHOCKy K n. 11 Tabn. 25.4).



6.6.2. K. OueHka no ctenenn nonMmepusaumm

OueHka npowusBogutcs y TpaHcdopmartopoB 110 kB un Beiwe. Pecypc GymaxHow nsonsumm obmoTok
CUMTaeTCsa ncHepnaHHbIM NPU CHMXXEHUM CTENEHN NonMMmepusaumm dymaru go 250 eamHuL.

6.7. VicnblTaHne M30onauumn noBblWEHHbIM HanpsXXeHnem YyactoTtbl 50 My

6.7.1. N, K. cnbiTaHne nsonaumm oOMOTOK BMECTe C BBOJaMU

McnbiTaHne wu3onauum OOBMOTOK  MacnoHanOfIHEHHbIX TpaHcdOopMaTopoB MNpu BBOAE WX B
3KcnnyaTauuio 1 KanutanbHbIX peMoHTax 6e3 cMeHbl 0OOMOTOK M m3onaumm He obsasaTtenbHo. McnbiTaHue
N30MALUN CyXuX TpaHcopMaTopoB 06s3aTeNbHO.

Mpn KkanuTanbHOM PEeMOHTE C MOMHOM CMEHOM OOMOTOK M M30NSAUUU UCMbITaHWE MOBbILLIEHHBIM
HanpsbkeHneM obsi3aTenbHO AN BCeX TUMOB TpaHcdopmaTopoB. 3HAaYEHWE UCMbITATENbHOMO HanpsiKeHUs
paBHO 3aBoackoMmy. [pu kanuTanbHOM PEMOHTE C YaCTUYHOW CMEHOW U30NAUMM UMK NPU PEKOHCTPYKLNN
TpaHcdopMaTopa 3Ha4YeHME UCNbITaTENbHOrO HanpsXXeHus pasHo 0,9 3aBOACKOrO.

3HauyeHuns ncnblTaTenbHbIX HAaNPSXXeHWI NpuBeaeHbl B Tadn. 6.1 1 6.2.

Tabnuya 6.1
WUCMbITATENBHbLIE HAMPSXEHA NPOMBILUNEHHOW YACTOTHhI
OJIEKTPOOBOPYOOBAHUA KNACCOB HAMNPAXEHNA 4O 35 KB
C HOMUHATNBHOW 1 OBNEMYEHHOM U30NALVEN
Knacc Ha- WcnbiTaTenbHoe HanpsikeHue, kKB
NPs>KeHNA cunoBble TpaHchopmaTopsl, annapathbl, TpaHchopmaTopbl
SNEKTPO- LUYHTUpYOLLnE U TOKa W HarnpsxeHus,
obopyno- gyroracsue peakTtopsbl TOKOOrpaHn4MBatoLme peakTopbl,
BaHuA, kB U30NATOPbI, BBObI,
KOHAEHcaTopbl CBA3W,
3KpaHMpOBaHHbIE TOKOMPOBOAHI,
cbopHble WuHbl, KPY n KT
Ha npw B Ha nepej BBOAOM B
3aBoge- BBOAE akenny- 3aBoge- 3KcnnyaTaumio n B
n3roTo- B 9KC- aTauuu n3roTo- aKcnnyaTaumm
BUTENE nnyara- BUTENE dapdopo- apyrve Buabl
uuto Bas n3onauun
nsonsums
Ho 0,69 5,0/3,0 4,5/2,7 4,3/2,6 2,0 1 1
3 18,0/ 16,2/ 15,3/ 24,0 24,0 21,6
10,0 9,0 8,5
6 25,0/ 22,5/ 21,3/ 32,0 32,0 28,8 (33,3)
16,0 14,4 13,6 (37,0) (37,0)
10 35,0/ 31,5/ 29,8/ 42,0 42,0 37,8 (43,2)
24,0 21,6 20,4 (48,0) (48,0)
15 45,0/ 40,5/ 38,3/ 55,0 55,0 49,5 (56,7)
37,0 33,3 31,5 (63,0) (63,0)
20 55,0/ 49,5/ 46,8/ 65,0 65,0 58,5 (67,5)
50,0 45,0 42,5 (75,0) (75,0)
35 85,0 76,5 72,3 95,0 95,0 85,5
(120,0) (120,0) (108,0)

Mpumevanus. 1. UcnbiTaTenbHble HanpskeHUs, ykasaHHble B BUAE OpoOM, pacnpoCTpaHATca Ha
3NeKTPO00OpYyAOBaAHUE: YNCTIUTEN - C HOPMAarbHOW U30NSAUMEN, 3HAMEHaTESb - C 06NerYeHHoON n3onsunen.

2. NcnbiTatenbHble HanpsbkeHust ans annapatoB M KPY pacnpocTpaHsalTcs kak Ha UX M30Msuuio
OTHOCUTESNBHO 3EMNIN 1 MeXay MoMcaMu, Tak U Ha NPOMEXYTOK MeXAy KOHTakTamu C OOHVUM Ui OBYMS
(umdbpa B ckobKax) paspbiBamu Ha nomtc. B cniyyasix, ecnv ucneitatensHoe obopyaoBaHMe He NO3BONSET
obecneunTb wucnbiTatenbHOe HanpsbkeHne Bbilwe 100 kB, gonyckaeTcss npoBoauTb UCMbITaHME MpU
MaKkCMMarsnbHO BO3MOXHOM UCMbITaTENTbHOM HanpskeHun, Ho He meHee 100 kB.

3. Ecnn anektpoobopynoBaHue Ha 3aBoAe-usrotoBuTene Obiflo  MCMbITAHO  HaNpPsKeHUEM,
oTnnyawwmmMmca ot yKa3aHHOFO, ncnbltTaTesibHble HaI'IpFl)KeHI/IFl I'IpI/I BBOOAE B 3|<cnnyaTau,vuo n B
3KcnnyaTauvw| AOJDKHbI 6bITb COOTBEeTCTBEHHO CKOppeKTI/IpOBaHbI.

Tabnuua 6.2



WNCNbITATENIbHLIE HAMPSXXEHWA MPOMbILLNEHHOM YACTOTbI
MrEPMETU3MPOBAHHBLIX CUTOBbLIX TPAHCO®OPMATOPOB

Knacc HanpsbkeHns McnblTaTenbHoe HanpshxkeHue, KB

TpaHcdopmaTopa, kB Ha 3aBofe- npv BBOAE B B aKCMnyaTaumm
n3roToBuTENE aKcnyaTaumo

3 10 9,0 8,5

6 20 18,0 17,0

10 28 25,2 23,8

15 38 34,2 32,3

20 50 45,0 42,5

Cyxue TpaHcdopmMaTopbl UCMbITEIBAKOTCS MO HOpMam Tabn. 6.1 Ana o6neryeHHon N3onsauum.

MpoaomKNTENBHOCTL NPUMNOXEHUST UCMLITATENBHOMO HaNPsXKeHNs - 1 MUH.

6.7.2. N, K. NcnbiTaHne n3onsuum AOCTYMHbIX CTSXKHBIX LWINWneK, 6aHaaxewn, nonybaHaaxen spem u
MPecCcyoLwmx Konel, OTHOCUMTENbHO aKTMBHOW CTanu M SpPMOBbLIX 0anok, a Takke SpMoBbIX Oanok
OTHOCUTENbHO aKTUBHOWM CTanu 1 aNeKTPOCTaTUYECKUX SKPAHOB OTHOCUTENBHO OOMOTOK M MarHUTONpPoOBOAa

WcnbiTaHnsa npu BBOAE B 3KCMyaTauuio NPOM3BOAATCH B Cry4Yae BCKpbITUA TpaHcdopmaTopa Ans
OCMOTpPa aKTUBHOM YacTu.

3HadeHue nenbITatenbHOro HanpskeHns - 1 kB. MpogomknTenbHOCTb UcbITaHus - 1 MUH.

6.7.3. I, K. UcnbiTaHne usonsumm uenen 3awMTHOM U KOHTPONbHO-U3MEPUTENbHOW annapatypbl,
YCTaHOBMEHHOWN Ha TpaHcopmaTope

McnbiTaHne nponsBoaMTCs Ha MOMHOCTbIO cobpaHHbIX TpaHcdopmaTtopax. cnbiTbiBaeTca mM3onauus
(oTHOCUTENBHO 3a3eMIEeHHbIX YacTel U KOHCTPYKUMI) Lenen C npucoeavHeHHbIMU TpaHcdopmMaTopamu
TOKa, ra3oBbIMU M 3aLUUTHBLIMW pene, MacroykasaTensiMy, OTCEYHbIM KranaHoM U AaTtynkamu TemnepaTypbl
NPV OTCOEAMHEHHbIX pa3bemMax MaHOMETPUYECKUX TEPMOMETPOB, LIENN KOTOPLIX UCMbITHIBAKOTCA OTAEMLHO.

3HadeHue ncnbITaTenbHOro HanpskeHus - 1 kB. MpogomkuTensHOCTb UCTbITaHMS - 1 MUH.

3Ha4eHne NCNbITaTENbHOIO HAMNPSPKEHNUST NMPU UCMbITAHUSIX MaHOMETPUYECKUX TepMomeTpoB - 750 B.
MpoOoMKUTENBHOCTL UCMbITAHUSA - 1 MUH.

6.8. I, K. NamepeHune conpoTmBneHnsi 0bMOTOK MOCTOAHHOMY TOKY

MamepeHre Npou3BoauTCHA Ha BCEX OTBETBIIEHWSX, ECNK B macnoprte TpaHcdopMaTopa HeT Opyrnx
yKasaHun.

ConpotuBneHns obBMOTOK TpexdasHbix TpaHcOpMaToOpOB, W3MEPEHHble Ha  OAMHAKOBbIX
OTBETBMEHMUSAX pasHbiX (ha3 nNpyv OOMHAKOBOM TemnepaTtype, He OOMKHbl oTnnyatbcs 6onee yem Ha 2%.
Ecnu n3-3a KOHCTPYKTMBHbBIX OCOBEHHOCTEN TpaHcopmaTopa 3TO pacxoxaeHne MoxeT ObiTb Bonbwum 1
06 3TOM yKaszaHO B 3aBOACKOW TEXHWYECKOW AOKyMeHTauuu, crnegyeT PyKOBOACTBOBaTbCS HOPMOW Ha
OOMNyCTUMOE pacxoxaeHve, NpuBeaeHHON B nacrnopTte TpaHcdopmaTopa.

3HayeHnsa conpoTMBNEHUS OOMOTOK OAHOMa3HbIX TpaHCcOpMaToOpoB MOCNe TemnepaTypHOro
nepecyeTta He JOMKHbI OTNMYaTbes 6onee Yem Ha 5% OT UCXOAHbIX 3HAYEHUN.

M3mepeHns B npouecce  OKCnnyaTauuMm  NPOU3BOAATCA  MPUM KOMMMEKCHBIX — UCMbITaHUAX
TpaHcdopmartopa.

Mepen w3MepeHWeM COMNPOTUBMEHUA OOMOTOK TpaHCOPMAaToOpOB, CHAOXEHHbIX YCTPONCTBAMM
PEerynupoBaHusl HanpsbkeHus!, criegyeT NPOU3BECTU HE MEHEE TPEX MOJTHbIX LIMKIOB NEPEKIoYeHNS.

6.9. I, K. NpoBepka koaddurumeHTa TpaHcdopmMmaumnm

lMpoBepka Npon3BOOUTCHA MNPWU BCEX MOSMOXKEHUAX nepekntoyaTenen oTeeTBrieHnn. KoadpdpuumeHT
TpaHcpopmMauun, M3MEpeHHbI Npu BBOAE TpaHcdopmaTtopa B 3JKCNyaTauuio, He AOMMKEH OTnMyaTtbCs
bonee yem Ha 2% OT 3HAYEHWA, U3MEPEHHBIX HAa COOTBETCTBYIOLLMX OTBETBMEHUSAX ApyrMx das, u oT
NCXOAHbIX 3HAYEHUIN, @ N3MEPEHHLIN NMPU KanuTaribHOM PEMOHTE He OOMKEH oTnuyaTbcsa bonee 4yem Ha 2%
OT KO3a(hpnumneHTa TpaHcopmaLmm, paccyMTaHHOro o HanpPsPKeHUsIM OTBETBNEHUN.

6.10. I, K. MpoBepka rpynnbl coeguHeHns obMOTOK TpexdasHbix TPaHCHOPMaTopoOB U MOMSAPHOCTM
BbIBOAOB OAHOMa3HbIX TpaHc(opmMaTopoB

[pynna coegvHeHUn [OMmKHA COOTBETCTBOBATb YKAa3aHHOW B nacnopTe TpaHcdopmaTopa, a
MOmnsSPHOCTb BbIBOAOB - 0003HAYEHMSAM Ha KpbiLLKe TpaHcdopmaTtopa.

6.11. I, K. NamepeHue noTepb XONOCTOro xoaa

M3mepeHns npom3BoasaTcs y TpaHcdopmMaTopoB MolHOCTB0 1000 kB x A u 6onee npu HanpspkeHUw,
NoABOOUMOM K OOMOTKE HM3LIEro HanpsiKeHWs, paBHOM YyKa3aHHOMY B MPOTOKONE 3aBOACKMX WUCMbITAHWN
(macnopte). MamepeHuss noTepb XOMOCTOrO Xofda TpaHcopmMaTopoB MoOLWHOCTbI0 Ao 1000 kB x A
NPOM3BOAATCS NOCIE KanMTanbHOIO PEMOHTA C MOJSIHOM UMW YaCTUYHOW PacLUMXTOBKOW MarHuTonposoga. Y



TpexdasHbIX TpaHCHOPMAaTOPOB NMOTEPU XOSNOCTOrO Xo4a U3MepsATCs Npu ogHoda3HOM BO36GyXXAeHMM No
cxemam, NpUMeHseMbIM Ha 3aBofe-n3rotoBuTene.

Y TpexdasHblx TpaHcdopmaTopoB MpuM BBOAE B IKCnfyatauuvilo U Mpu KanuTanbHOM peMOoHTe
COOTHOLUEHVE MOTepb Ha pasHbiX asax He [OIMKHO OTNMYyaTbCs OT COOTHOLUEHWW, NPUBEAEHHbLIX B
NPOTOKOE 3aBOACKNX UCNbITaHui (nacnopte), 6onee yem Ha 5%.

Y oaHodasHbIX TpaHCOpMaTopoB MNpU BBOAE B 3KCMyaTauuilo OTNMYME U3MEPEHHBLIX 3HAYEHUI
noTepb OT UCXOOHbIX HE A0SMKHO npeBbiwaTs 10%.

M3amepeHus B npoLuecce aKcnryataumm Mpou3BOAATCA MO PELUEHUIO TEXHUYECKOrO PYKOBOAMTENS
npeanpusaTUa Mcxoasa u3 pesynbTaToB XpomMaTtorpaduyeckoro aHanus3a pacTBOPEHHbIX B Macre rasos.
OTnnyne n3amepeHHbIX 3Ha4EeHUIN OT UCXOAHBIX AaHHbIX HE JOIMKHO NpeBbiwaTth 30%.

6.12. I, K, M. NamepeHne conpoTMBNEHNSA KOPOTKOro 3amMblkaHus (ZK) TpaHchopmaTopa

M3mepeHne npounsBogmnTcs y TpaHcgopmaTopos 125 MB x A n Gonee.

[nsa TpaHcdhopmaTopoB C YCTPOMUCTBOM pPerynmpoBaHUs HanpsbKeHUs nof Harpyskon Zk namepsietcs
Ha OCHOBHOM U 060X KparHUX OTBETBIEHUSIX.

3HaveHnsa Zk npu BBOAE TpaHccopmaTopa B 3KCnyaTauuio He AOIDKHbI MpEeBbIWATh 3HAYEHUS,
onpegerneHHoro no HanpskeHuto K3 (Uk) TpaHcdopmaTtopa, Ha OCHOBHOM OTBETBNEHMM Bonee Yyem Ha 5%.

3HaveHusa Zk npu naMepeHnsix B npouecce aKchnyatauum 1 npu KanutanbHOM PEMOHTE He OOSKHbI
npeBbIWaTh UCXoaHble 6onee yeM Ha 3%. Y TpexdasHblx TpaHCOpPMaTOpPOB AOMONTHUTENBHO HOPMUPYETCSA
pasnuyme 3HavyeHun Zk no paszam Ha OCHOBHOM U KpariHMX OoTBeTBneHMAX. OHO He JOMKHO npeBbiwaTth 3%.

B npouecce akcnnyatauum uamepeHus Zk npov3BOAATCHA Mocrne BO3OEeNCTBUMA Ha TpaHchopmaTtop
Toka K3, npesbiwatoriero 70% pacyeTHOro 3Ha4yeHus, a Takke B 06bemMe KOMMMAEKCHbIX UCMbITAHWMN.

6.13. OueHka COCTOSHMSA NepPEeKYatoLLMX YCTPONCTB

6.13.1. K. MNepekntoyatoLme ycrporictea ¢ INBB (nepeknioyeHne 6e3 Bo3byxaeHns)

OueHKa COCTOSIHMSA MEpEeKYaoLWmMX YCTPOWCTB MNMPOM3BOAMTCA B COOTBETCTBMM C TpeboBaHMAMM
JOKYMeHTa, ykasaHHoro B n. 6.1.2.

6.13.2. I, K. MNMepekntovatowme yctponctea ¢ PIH (perynvpoBaHue nog Harpy3kom)

OueHka COCTOSIHMA MepekmnoyarLWwmx YCTPOMCTB NMpU BBOAE TPaHCHOPMAaTOPOB B 3IKCMyaTauuio U
KanutanbHOM pPEeMOHTE MpOU3BOAUTCA B COOTBETCTBMM C TpeboBaHWSMM [OKYMEHTOB, YKa3aHHbIX
cooTBeTCTBEHHO B M. N. 6.1.1 n 6.1.2.

6.14. I, K. VicnbiTaHne 6aka Ha NIIOTHOCTb

McnbiTaHnam noaBepratoTca Bce TpaHCopMaTopbl, KPOME repMEeTU3NPOBAHHBIX M HE WMELLMX
pacmpuTens.

McnbiTaHne nponsBoguTcs:

- y TpaHchopMaToOpoB HanpskeHnem Ao 35 KB BKMUNTENBHO - rMapaBnMyecknm aaesneHmemM cronda
Macrna, BblCOTa KOTOPOro Haj YpOBHEM 3anofiIHeHHOro pacwmputens coctaenset 0,6 M, 3a UCKMOYEHMEM
TpaHcopMaTopoB C BOMHUCTBIMW BakamMy 1 NnacTUHYaTLIMU paguaTopamu, Ans KOTOpbIX BbicOTa cTonba
Macrna npuvHumaeTcs pasHou 0,3 M;

-y TpaHcOopMaToOpoB C MMIEHOYHOW 3alMTOM Macra - CO34aHMEM BHYTPUM TMOKOW 06OMNoYKM
n3bbITOYHOro gaBneHus Bosgyxa 10 kla;

- y ocTarbHbIX TpaHcopMaTOpPOB - CO3aaHMeEM U3ObITOYHOIO AaBreHNst a3oTa UIKn cyxoro Bo3gyxa 10
klNa B HagmMacnsiHoM NPOCTpaHCTBE pacLuMpuTens.

MpooomknTenbHOCTb UCMBbITAHUSA BO BCEX Cyyasax - He MeHee 3 u.

TemnepaTtypa Macrna B 06ake npu UCNbITaHMAX TpaHcoOpMaTopoB HanpshkeHeM p[o 150 kB
BKITIOMUTENBHO - He HMXe 10 °C, ocTtarnbHbIX - He Hke 20 °C.

TpaHchopmaTop cyMTaeTcsd MacnonnoTHbIM, €CrM OCMOTPOM MOCre WCMbITaHUS Tedb Macna He
obHapyxeHa.

6.15. MM, K, T. NpoBepka ycTpoWnCTB oxnaxgeHus

lMpoBepka YCTPOWCTB OXNaxdeHuss nNpu BBOAE B SKCNMyatauuMild U TeKyLleM peMOoHTe
TpaHcdopMaToOpOB NPOU3BOAUTCA B COOTBETCTBUM C UHCTPYKUMEN NO IKCMNyaTauum CUCTEMbI OXNaXaeHWs,
BXOOSLLEA B KOMMNIEKT 3aBOACKOW TEeXHMYECKOW AOKYMEHTalLMM Ha AaHHbIn TpaHcdopmaTtop, a npwu
KanutanbHOM PEMOHTE - B COOTBETCTBUM C TPeOOBaHUAMN OKYMEHTA, yKazaHHoro B . 6.1.2.

6.16. I, K. NpoBepka npeaoxpaHUTENbHbIX YCTPONCTB

[MpoBepka NpefoXpaHUTENbHOIO U OTCEYHOro KnamaHoB, a Takke npefoXpaHUTENbHOW (BbIXNOMHOMN)
TpyObl Mpu BBOAEe TpaHcopmaTopa B 3JKCMMyaTauul M KanuTarbHOM pPEMOHTE MPOM3BOAUTCS B
COOTBETCTBMM C TPEOOBAHNSAMN OOKYMEHTOB, YKa3aHHbIX B N. M. 6.1.1 n 6.1.2.

6.17. I, K. NpoBepka 1 ucnbITaHMs ra3oBoro pene, pene AaBneHns n CTPYMHOro pene

lMpoBepka W wWCObITAHUA MPOU3BOOATCH B COOTBETCTBMM C WHCTPYKUMSIMM NO  SKCniyatauuu
COOTBETCTBYIOLLNX pene.

6.18. I, K. lNpoBepka cpencTs 3aMTbl Macna OT BO3AENCTBUS OKpYXatoLLero Bo3ayxa



[MpoBepka BO3gyxoocyLuMTens, yCTaHOBOK a30THOM U NIIEHOYHOM 3alUT Macna, TepMOCU(OHHOIo nnu
agcopbupytowero ¢unbTpa npy BBOAE TpaHcdopMaTopa B IKCMiyaTauuMio U KanuTarbHOM PEMOHTE
NpoM3BOAMTCH B COOTBETCTBUM C TPEOOBaHUAMM OOKYMEHTOB, YKa3aHHbIX COOTBETCTBEHHO B M. M. 6.1.1 u
6.1.2.

6.19. TennoBM3NOHHbIV KOHTPOIb COCTOSHUSA TpaHcopmaTopoB

TennoBM3NMOHHLIN KOHTPOMb MPOU3BOAUTCS Yy TpaHcdopmaTopoB HanpshkeHnem 110 kB u Bbiwe B
COOTBETCTBMM C yKasaHuamm MNpunoxexns 3.

6.20. UcnbiTaHne TpaHcdhopMaTopHOro macna

6.20.1. . McnbiTaHKe ocTaTkoB Macna B bake TpaHcopmaTopoB, NocTaBnsieMbix 6e3 Macna

Mpn ucnbITaHUsIX NpPOBepPSIETCS MPOOMBHOE HanpsiKEHWE W BNarocofep)kaHue OcCTaTKoB Macrna.
MpobuBHoe HanpsbkeHne OOMKHO ObITh He Hke 50 KB, a BnarocogepxaHve He Bbille:

y TpaHccopmaTopoB HanpsikeHnem 110 - 330 kB - 0,0025%;

y TpaHccopmaTtopos HanpsikeHnem 500 - 750 kB - 0,0020%.

PesynbTaTtbl UCMbITAHMIA YYUTLIBAOTCS MNPU KOMMSIEKCHOW OLEHKEe COCTOsIHMSA TpaHcdopmaTopa nocre
TPaHCNopTUPOBKY.

6.20.2. . NcnblTaHMe macna B NpoLecce XxpaHeHust TpaHcopMaTopoB

Y TpaHcdopmaTopoB HanpsbkeHnem o 35 kB BkmouutenbHo npoba macna MCnbiTbIBAETCSA B
COoOTBETCTBMM C TpeboBaHuamun Tabn. 25.2 (n. 1) He pexe 1 pasa B rog.

Y TpaHccopmaTopoB HanpsbkeHmem 110 kB u Bblle Macno MUCMbITbiIBAETCA B COOTBETCTBUMM C
TpebosaHnsamm Tabn. 25.2 (n. n. 1 - 4) He pexe 1 pa3sa B 2 mec.

6.20.3. I, K. UcnbiTaHue macna nepeq BBOAOM TpaHCOPMATOPOB B 3KCMyaTauuto

Y TpaHcdopmaTtopoB HanpskeHnem Ao 35 kB BKMAUYUMTENBHO Macno UCMbITbIBAETCA COrnacHo
TpeboBaHusiM n. n. 1 - 7 Tabn. 25.2. Mo peLleHnto TEXHNYECKOTO PyKOBOAUTENSA NPEANPUSTUS UCMbITaHUS
mMacrano n.n. 3, 6 u 7 tabn. 25.2 MmoryT He NPOM3BOANTLCS.

Y TpaHcdopMaTopoB HanpskeHvem 110 kB v Bbile Macno UCMNbITLIBAETCS COrfacHo TpeboBaHUsIM
Tabn. 25.2 (n. n. 1 - 7), a y TpaHcopmMaTopoB C MNIIEHOYHOW 3aLUTON Macna - AONOoMNHUTENbHO no n. 10 Town
e Tadbnuubl.

Y TpaHcopMaTopoB BCEX HaMpshKEHW Macno u3 Baka KOHTakTopa YCTPOWCTBA pPeryrnmpoBaHus
Hanps>KeHUs Nog Harpy3Kom UCMbITLIBAETCA B COOTBETCTBMM C MHCTPYKLUMEN 3aBoaa - uarotosutensa PIrH.

6.20.4. M. NcnblTaHne macna B npouecce aKcnnyataumm TpaHcgopmaTopoB <*>

<*> Macno mn3 TpaHcdhopMaTopoB MOLLHOCTLIO A0 630 KB X A BKNIOYUTESNBbHO, YCTAHOBIEHHbIX B
3ANEKTPUYECKUX CEeTAX, JONYCKAeTCs He UCMbITbIBATD.

Y TpaHcdopmMaTopoB HanpskeHueM o 35 kB BkMuMTENbHO Macno ucnbiTbiBaeTcs No TpeboBaHnsM
n. 1 Tabn. 25.4 B TeyeHne NepBoro MecsiLa aKcnnyatauum - 3 pasa B NepBoy NOMOBMHE M 2 pa3a BO BTOPOW
nonosunHe Mecsua. B ganbHenwem macno ucnbiTblBaeTcs no tpebosaHunsam n. n. 1 - 3 tabn. 25.4 He pexe 1
pasa B 4 roga c ydyeTom TpeboBaHun pasg. 25.3.1 n 25.3.2.

Y TpaHcdopmaTopoB HanpsbkeHunem 110 kB v Bbilwle mMacno ucnbiTbiBaetTca no tpebosaHuam tabn.
254 (n.n. 1-7), ay TpaHcchOpMaTopoB C MNMNEHOYHON 3aLLMTON Macna - AONONHUTENbLHO no n. 10 Ton xe
Tabnuupl, B cnegyoLme CpokM nNocre BBOAA B IKCMIyaTaLmio:

TpaHcdopmaTopbl 110 - 220 kB - yepes 10 gHen 1 1 mec.;

TpaHcdopmaTtopbl 330 - 750 kB - yepes 10 gHen, 1 n 3 mec.

B panbHerwem macno u3 TpaHcopmatopoB HanpsixkeHnem 110 kB 1 Bbille UCMbITLIBAETCA He pexe
1 pasa B 2 roga cornacHo TpeboBaHusam n. n. 1 - 3 Tabn. 25.4 n He pexe 1 pasa B 4 roga no TpedoBaHNAM M.
n. 1 -9 tabn. 25.4 (y TpaHcopmMaToOpOB C MSIEHOYHOW 3aALUUTOM LOMNOSNHUTENBHO No n. 10 Tabn. 25.4) ¢
yyeToMm TpeboBaHuii pasg. 25.3.1 n 25.3.2.

WcnbiTaHne macna no TpeboBaHusim Tabn. 25.4 (n. 3) MOXeT He npouM3BOAMTbLCS, €Cnn C
pekoMeHOyeMon NepnoanyYHOCTLI0 NPOBOAATCS UCTbITaHWA Mo N. 6.2 HacToswero pasgena Hopm.

6.21. . UcnbiTaHne TpaHCHOpMaTOPOB BKITOYEHUEM Ha HOMWHANbHOE HanpsXXeHue

BkntoyeHne TpaHchopmaTopoB Npom3BoOAMTCS Ha BpeMsi He MeHee 30 MyH. B TeyeHme aToro BpemeHm
OCYLLEeCTBNAETCA MpocnylwmBaHne u HabniogeHne 3a cocTosHvem TpaHcdopmaTtopa. B npouecce
UCNbITaHUA He [OMXKHbl MMETb MEeCTO SABMeHUs, YKasbiBaloliue Ha HeyooBNeTBOpPUTENbHOE COCTOSIHUE
TpaHcdopmaTopa.

6.22. . NcnbiTaHne BBOOOB

McnblTaHna BBOOOB NPOU3BOASATCH B COOTBETCTBMU € pa3genom 23 Hopm.

6.23. MicnblTaHne BCTPOEHHbIX TpaHCc(opMaTopoB TOKa

McnbiTaHna npon3BoaaTca B COOTBETCTBUM € pasgenom 7.3 Hopwm.

7. TPAHC®OPMATOPbLI TOKA



7.1. 1, K, M. Ai3amepeHune conpoTnBNeHnsa n3onsaumm

M3amepeHne  COMPOTUBMNEHUS  OCHOBHOM  M30NAUMM  TpaHcopmMaTopoB  TOKa,  M30nAuMK
M3MEpPUTENBHOTO KOHAEHCaTopa W BblBOAa nocregHen obknagkm OymaXHO-mMacnsHon  M3onsaumm
KOHAEHCaTOpHOro Tuna nNpon3BoaMTCca MmeraommeTpom Ha 2500 B.

M3mepeHne conpoTuBMNEHUs BTOPUYHBIX OOMOTOK M MPOMEXYTOYHbIX OOMOTOK KackagHbIX
TpaHcdopMaToOpOB TOKa OTHOCUTENBHO LIOKONSA NPOM3BOANTCA MeraoMmmeTpom Ha 1000 B.

B npouecce akcnnyatauumn nsmepeHus npon3BogaTces:

- Ha TpaHcdopMaTopax Toka 3 - 35 kB - Nnpy peMOHTHbIX paboTax B siuenkax (MpucoeanHeHusix), rae
OHW YCTaHOBIEHbI;

- Ha TpaHcdopmaTtopax Toka 110 kB c OymaxHo-mMacnsiHoh wusonsumen (6e3 ypaBHUTENbHbIX
00KNagok) - Npu HeyOoBMETBOPUTENbHBLIX pe3ynbTaTax MCMbITaHUA Macna cornacHo TpeboBaHusAMm Tabn.
25.4,n.n. 1 -3 (obnactb "pucka");

- Ha TpaHcdopmaTtopax Toka 220 kB 1 Bbiwe ¢ BymMaxkHO-macnsiHon nsonsiumen (6e3 ypaBHUTENbHbIX
00KNagokK) - Npy OTCYTCTBUM KOHTPOMS M30MAuun nod paboynm HanpsbkeHMeM U HeyOoBreTBOPUTENbHbIX
pesyrnbTaTtax UCNbITaHUA Macna cornacHo TpeboBanunsm Tabn. 25.4, n. n. 1 - 3 (obnactb "pucka");

- Ha TpaHcdopmaTopax Toka C OyMaKHO-MacnsiHOM m3onsumen koHgeHcatopHoro Tuna 330 kB u
BbILLE - NP OTCYTCTBUM KOHTPONSA M30NAUMM nog paboumm HanpsikeHuem - 1 pas B roga.

M3mepeHHble 3HayeHnsi CONPOTUBMEHUSA M30NAUMM OOSPKHbI ObiTb HE MeHee npuBedeHHbIX B Tabs.

7.1.
Tabnuua 7.1

Knacc JOonmyCTUMBIE CONPOTUBJIIEHUA M3oJadumy, MOM, He MeHee
Hamnpsaxe-
HMKsA, KB OCHOBHaSa |MUBMepu- HapyXHbIe BTOPUUHEIE IpoOMexy-

UBOJIAUUA | TeJIbHBIM cJioun obMoTkM <*> |TouHHe

BEIBOI] 0BOMOTKM

3- 35 1000/ 500 |- - 50 (1)/50 (1) |-
110 - 220 |3000/1000 |- - 50 (1)/50 (1) |-
330 - 750 |5000/3000 |3000/1000|1000/500 (50 (1)/50 (1) |1/1

<*> CONpOTUBIIEHUS M3OMALUN BTOPUYHBLIX OOMOTOK npuBedeHbl: 6e3 CKOBOK - NMpu OTKITHYEHHbIX
BTOPMWYHBIX LIENSIX, B CKOOKaX - C MOAKIMTHYEHHBIMU BTOPUYHBIMU LENSMUA.

MpumeyaHue. B uucnutene ykasaHbl 3HaYE€HWUS COMPOTUBEHUS U3ONSLUN TPaHCOPMATOPOB TOKa
npu BBOAE B 9KCMyaTauuio, B 3HaMeHaTere - B npoLecce aKcnnyatauuu.

Y KackagHbIX TpaHCOpPMaTOpPOB TOKa COMPOTUBIIEHNE M30NSAUMM U3MepseTcsa Ans TpaHcdopmartopa
Toka B uenoMm. pu HeyaoBNEeTBOPUTENbHLIX pesynbTaTax Takmx U3MEpPEHU COMPOTUBIIEHWE W30NALUK
OOMNOMNHUTENBHO N3MEePSAETCH MO CTYMNEHAM.

7.2. 11, K, M. NamepeHue tg genbta nsonaumm

NamepeHua tg penbta y TpaHCOPMaTOpOB TOKa C OCHOBHOW OyMaXkHO-MacnsHOM M3onsAumen
npounssogaTcs npu HanpsbkeHun 10 kB.

B npouecce akcnnyataumMm usmMepeHus npousBoaaTca:

- Ha TpaHcdopMaTopax Toka HanpsxeHuem go 35 kB BknouMTENbHO - MPU PEMOHTHBLIX paboTax B
A4erkax (NPUCoeanMHEHUAX), rae OHU YCTaHOBMEHbI;

- Ha TpaHcdopmaTopax Toka 110 kB ¢ OymaxHo-macnsiHon wusonsaumen (6e3 ypaBHUTENbHbIX
obknagok) - npyu HeyaoBMNEeTBOPUTENbHBIX pe3ynbTaTtax UCMbITaHWW Macna cornacHo TpeboBaHusm Tabn.
25.4,n.n. 1 -3 (obnactb "pucka");

- Ha TpaHcdopmaTopax Toka 220 KB u Bbiwe ¢ HymaxHo-macnsHon nsonaunen (6e3 ypaBHUTENbHbIX
00KNagokK) - Npy OTCYTCTBUM KOHTPOSIS NOA paboymM HanpsbkeHNEM U HEYAOBNETBOPUTESNbHbIX pe3yrbTaTax
ucnelTaHui macrna no TpeboBanHuam Tabn. 25.4, n. n. 1 - 3 (obnactb "pucka");

- Ha TpaHccopmMaTopax Toka C BGyMaXkHO-MacnsiHoW usonsiumen koHpgeHcatopHoro Tuna 330 kB u
BbILLIE - NP OTCYTCTBUM KOHTPOIA M30NaUMmM Nod paboynm HanpshkeHnem - 1 pas B rog.

N3mepeHHble 3HaveHusi, NnpuBedeHHbIe K TemnepaTtype 20 °C, OOomkHbl ObiTb He Bonee ykasaHHbIX B
Tabn. 7.2.



Tabnuua 7.2

TUl USOIAUNU llpenenbHele 3Haueuus t g menbrTa, % ocHOBHOM
UBONALUM TPAaHCOOPMATOPOB TOKA Ha HOMMHAJIBHOE
HanpsxeHue, KB, npuBeneHuwe k Temneparype 20 °C

3 - 15|20 - 35| 110 220 330 500 750
ByMaxHo- 3,0/ 2,5/8,0(|2,0/ |- - - -
baxkemmrosaa |12,0 50
OcHOBHAas - 2,5/4,5|2,0/ |1,0/ |He Bomee 150% ot
BOyMaxHO- 3,0 1,5 M3MEPEHHOTO Ha 3aBoIle,
MacJigHasa u Ho He Brme O, 8.
KOHIIEHCATOopP- He 6osiee 150% ot
Had mM30Jiaumda MBMepeHHOI‘O HpI/I BBOIOE
B SKCIJIyaTalMo,
Ho He Beme 1,0

MpumeyaHue. B uucnutene ykasaHbl 3HavyeHus tg AenbTa OCHOBHOW U30NAumMmM TpaHCcgopmaTopoB
TOKa Npu BBOAE B 3KCMyaTaLuio, B 3HAMeHaTene - B NpoLecce aKcnnyatauumm.

Y KkackagHblX TpaHcdopMaTopoB Toka tg [JgenbTa OCHOBHOM M30MSUMM  U3MepsieTcs  Angd
TpaHccpopmaTopa Toka B uenom. [pn HeyaoBneTBOPUTENbHBIX pe3ynbTatax Takux M3mMepeHun tg genbta
OCHOBHOW M30MAUUN ONOMHUTENBHO N3MEPSIETCS MO CTYMEHAM.

7.3. 11, K, M. /cnblTaHne NOBbILLEHHbIM HanpsKeHnem

7.3.1. 1. VicnblTaHWe NOBbILWEHHBIM HAanNpsSXXeHNeM OCHOBHOW MU30nsLmnn

3Ha4eHus UcnbITaTeNbHOro HaMpPsKEHWST OCHOBHOW M30MAUUN NpvBeaeHsl B Tadbn. 6.1. nMtensHocTb
ncnblTaHnss TpaHchopMaTopoB TOKa C (hapdopoBOM BHELLUHEW u3onAumen - 1 MUH., C OopraHuMyeckomn
n3onsaumen - 5 MuH.

HonyckaeTca npoBegeHWe WUCMbITaHUM TpaHCOpPMaTOpoOB TOKa COBMECTHO C  OLUMHOBKOWM.
TpaHcdopmaTopbl TOka HanpsbkeHuem 6Gonee 35 kB He noaBepraloTcs MCMbITAHUSIM  MOBbILEHHbIM
HanpspKeHneMm.

7.3.2. 1, K, M. UcnbITaHWe NOBbILLEHHLIM HANPsXXeHUEM N30MSLMU BTOPUYHBIX OBMOTOK

3HayeHne UCMbITAaTENbHOIO HampsbkeHus Ons  M3onaummM  BTOPUYHBIX  OOMOTOK BMecTe C
NPUCOEOUHEHHBIMY K HAM LIeNsMu NpuHMMaeTcsl paBHbiM 1 kB.

MpoJomMKNTENBHOCTL MPUIOXKEHUS UCMbITATENBHOMO HaMPSKEHWS - 1 MUH.

7.4. 1, K. CHATNE XapaKTepUCTUK HaMmarHu4nBaHus

XapaKTepucTka CHUIMaEeTCH MOBbILLIEHMEM HAMNPsPKEHWst HA OOHOW M3 BTOPUYHBLIX OOMOTOK A0 Havana
HacbIlWeHus1, HO He Bbilwe 1800 B.

Mpn HanNMYMM y 06MOTOK OTBETBMEHUI XapaKTEPUCTNKA CHUMAETCSA Ha paboyem OTBETBIIEHNN.

B npouecce akcnnyataummn JoMyCKaeTCa CHATUE TOMbKO TPEX KOHTPOSbHbIX TOYEK.

CHaTas xapakTepucTuka COMoCTaBnsieTCsd C TUMOBOW XapaKTEPUCTUKOM HamarHu4MBaHus unn c
XapakTepUcTUKaMn HamarHM4MBaH1s UCnpaBHbIX TPAHCHOPMATOPOB TOKA, OAHOTUMHBIX C NPOBEPSEMbIMMU.

OTnnumna oT 3HaYeHWN, N3MEPEHHBLIX Ha 3aBOAE-MU3rOTOBUTENE UMM OT U3MEPEHHbIX Ha UCNPaBHOM
TpaHccopmaTope Toka, O4HOTUMHOM C NPOBEPSIEMbIM, HE JOSMKHbI NpeBbiwaTh 10%.

7.5. . NamepeHune koahdumLmeHTa TpaHchopmamm

OTKNOHEHNE M3MEPEHHOro KoaddUUUEHTA OT yKazaHHOro B MacropTe UnM OT M3MEPEHHOro Ha
ncnpaBHOM TpaHchopmaTope Toka, OAHOTUNHOM C NPOBEPSIEMbIM, HE JOSDKHO NpeBbIWaTh 2%.

7.6. I, K. NamepeHune conpoTnBneHnst 06MOTOK MOCTOAHHOMY TOKY

OTKNOHEHNE N3MEPEHHOTO COMPOTUBMEHUSA OOMOTKM MOCTOSHHOMY TOKY OT MacMOpPTHOro 3Ha4YeHus
U OT N3MEPEHHOTO Ha ApyrMx dhasax He OOIMKHO npeBblwaTh 2%. MNpu cpaBHEHUM N3MEPEHHOIO 3HAYEHUSA
C NacrnopTHbIMM AaHHBIMW W3MEPEHHOE 3HayeHWe COMPOTMBIIEHWUS OOMMKHO MPUBOAMTBCH K 3aBOOCKOM
Temnepartype. [pu cpaBHeHUM C ApyrMMu pasamm U3MEpPEHUsT Ha BCex hasax OOIMKHbI MPOBOAUTBLCH MpU
OAHOW N TOW Xe TemnepaType.

M3amepeHne nponssoanTcs y TpaHchopMaTopoB Toka Ha HanpsikeHne 110 kB u Bbilwe.

7.7. 1, K, M. UcnbiTaHnst TpaHCOpMaTOPHOro Macna



lMpn BBOOE B aKCnnyaTtauuio TpaHCcOpMaToOpoB ToKa CBexee Cyxoe TpaHcopMaTopHoe Macro
nepeg u nocne 3anvBkvi (OOMMBKM) B TpaHCOpPMAaTopbl OOSPKHO ObiTb WMCMbITAHO B COOTBETCTBMU C
TpeboBaHusMn pasgena 25.

B npouecce akcnnyataumm TpaHcopmMaTOpHOE Macno u3 TpaHcopMaTopOoB TOKa HanpskeHnem [0
35 kB BknountensHoO gonyckaeTcs He UCMbITbIBATb.

Macno un3 TpaHcdopmaTopoB Toka 110 - 220 u 330 - 500 kB, He OCHaLLEeHHbIX CUCTEMOW KOHTPOIS
nog paboynm HanpspkeHMeM, UCTbITbIBAeTCa cornacHo TpeboBaHmsam n. n. 1 - 3 Tabn. 25.4 ¢ yyetom pasg.
25.3.2 1 pa3 B 2 roga (ana TpaHcopMaTopoB TOKa rEpMETUYHOIO WMCMOMHEHUST - COMMAcHO MHCTPYKLMU
3aBOAa-nsroToBUTENs).

Macno 13 TpaHCcOpMaTopOB TOKA, OCHALLEHHbIX CUCTEMOM KOHTPONS Nog pabodnm HanpsbkeHneMm, no
OOCTVXKEHUN KOHTPONMPYEMbIMM MNapameTpaMu MNpeferibHbiX 3Ha4YeHUn, npuBedeHHbIX B Tabn. 7.3,
ncnblTbiBaeTCs cornacHo TpebosaHnam Tabn. 25.4 (n. n. 1 - 7).

Tabnuua 7.3
Knacc HanpaxeHmda, kB lpenesbHEle 3HauyeHMs, % napamMeTpoB
| ZEJILTA tQ menbral m IOEJILTA Y/Y
Opy NepruoOndeCKOM NPV HENPEepPLEBHOM
KOHTpOJIE KOHTpOJIE
220 2,0 3,0
330 - 500 1,5 2,0
750 1,0 1,5

Y MacnoHanosiHeHHbIX KackagHbIX TPaHCOPMaTOpPOB TOKa OLEHKA COCTOSIHUSI TpaHCOpPMaTOpHOro
Macra B KaXgow CTyneHyn NpoBoaUTCHA No HOpMam, COOTBETCTBYHOLLMM pabovyeMy HanpsKEeHUIO CTYMNEHM.

7.8. 11, K, M. /cnbITaHns BCTPOEHHbIX TpaHCopMaTopoB ToKa

VcnbiTaHna BCTPOEHHbIX TpaHcopMaTopoB Toka npoussogatcanon. n. 7.1, 7.3.2, 7.4 - 7.6.

Tabnuua 7.4

Knacc 3Hauenus, %, JENbTA tg aenbta un MeprognyHoOCTb
HanpshkeHus, kB OENBTA Y/IY KOHTpOns
220 0 <= OEJIbTA tg genbta <= 0,5 12 mecsaueB

0 <= [EJNIbTA Y/Y <= 0,5

0,5 <AEJIbTA tg genbta <= 2,0 6 MmecqaueB

0,5 <OENBTA Y/Y <=2,0
330 - 500 0 <= [OEJIbTA tg genbta <= 0,5 6 MmecqaueB

0 <= [EJNIbTA Y/Y <= 0,5

0,5 < OEJIbTA tg penbta <=1,5 3 mecsua

0,5 <OENNIBTAY/Y <=1,5
750 0 <= [OEJIbTA tg genbta <= 0,5 6 MmecqaueB

0 <= OEJIbTAY/Y <=0,5

0,5 < [OEJIbTA tg penbta <= 1,0 3 Mmecsdua

0,5 < OENNIBTAY/Y <=1,0

N3mepeHrne conpoTMBNEHMS U30MNSUMU  BCTPOEHHbIX TpaHC(OpPMaTopoOB TOKa NPOM3BOAUTCS
MeraoMmmMeTpoM Ha HanpskeHue 1000 B.

M3amepeHHOe conpoTuBreHne n3onsauumn 6e3 BTOPUYHLIX Lienen OOIMKHO ObiTb He MeHee 10 MOm.

JdonyckaeTcs namepeHue ConpoTMBNEHUS N30NALUN BCTPOEHHbIX TPaHCOpMaTopoB Toka BMeCTe CO
BTOPUYHBIMY LiensiMU. VI3MepeHHOoe ConpoTUBEHNE U30NALMM SOIMKHO ObiTb He MeHee 1 MOM.

7.9. M. TennoBN3NOHHbIN KOHTPOSb

TennoBM3MOHHbIA KOHTPOMb TpaHCHOPMaTOpPOB TOKa NPOM3BOAUTCA B COOTBETCTBUU C [punoxeHnem

7.10. KoHTponb m3onsaumm nog pabovmm HanpsikeHnem
KoHTponb wu3onsumm TpaHcopMaTopoB Toka Mo paboyum  HanpshKeHMem pekoMeHOyeTcs
nponseBoauTb y TpaHcopmaTtopos Toka 220 - 750 kB.



[nsa TpaHcdhopmaTopoB TOKa, KOHTPONMPYEMbIX NOA, HanpsXXeHneMm, KOHTponb non. n. 7.1, 7.2 n 7.7 B
aKcnnyaTauum MOXeT MPOou3BOAUTBLCH TOMBKO NP HEeyOOBNEeTBOPUTENbHBLIX pe3ynbTatax UCMNbITaHUW no n.
7.10.

KoHTponupyemble napameTpbl: M3MEHEHMSI TaHreHca yrna guanektpudeckux notepb (OEJIBTA tg
aenbta) n emkoctn (OEJIBTA C/C) ocHoBHOM wu3onsaumMn unn (M) M3MEHEHWe ee MoAyns MOfHON
nposogumocTtn (OEJNBTA Y/Y). OonyckaeTca koHTponb no ogHomy u3 napametpos (OEJIBTA tg gensta munu
OEJNTIBTA Y/Y).

M3mMeHeHne 3HavyeHWU KOHTPOnMpyeMbIX NapaMeTpoB onpeaenseTcs Kak pasHOCTb pesynbTaToB ABYX
N3MepeHuii: ouepeaHblX U Npy BBoAe B paboTy CUCTEMbI KOHTPOISA NOA HaMpsXXeHneMm.

MpegenbHble 3HaYeHNs yBENUYEHNss eMKOCTU M30NSAUMKM cocTaBnsioT 5% 3HadyeHus, UISMepeHHOro npu
BBOZE B paboTy CMCTEMbI KOHTPOSISA MO HANPSHKEHNEM.

MepnoanyHOCTbL KOHTPOMSA TpaHCOpMaTOpPOB TOKa Nog paboyum HanpsiKEHWEM B 3aBUCUMOCTU OT
BENUYMHbI KOHTPONUPYEMOro napameTpa [0 OpraHu3aumm HenpepbIBHOrO aBTOMaTU3UPOBaHHOMO KOHTPONS
npveBeaeHa B Tabn. 7.4.

8. TPAHC®OPMATOPbI HAMPAXXEHWA

8.1. OnekTpoMarHuUTHble TpaHCcGOpPMaTOPbl HANPSXKEHUS

8.1.1. I, K, M. NamepeHne conpoTMBIIEHNSA N30NsILMM 0OMOTOK

N3mepeHne conpoTusneHns nsonsauumn obmoTtkn BH TpaHcdhopmaTopoB HanpsXeHus npousBoanTCS
MeraoMmeTpoM Ha HanpsbkeHue 2500 B.

M3mepeHre conpoTMBAEHNS U30MSALMM BTOPUYHBIX OOMOTOK, @ Takke CBA3YIOLUMX OOMOTOK KackagHbIX
TpaHcopMaTOpPOB HanNpPsHKeHNst NPOM3BOAMTCA MEraoMMETPOM Ha HanpsixeHue 1000 B.

B npouecce skcnnyatauumn yctaHaBnmsaeTcs cneayowas nepuoanyYHOCTb NPOBEAEHUS U3MEPEHNI:

- Ansa TpaHccopmaTopoB HanpshkeHus 3 - 35 kB - npu npoBegeHNM peMOHTHBIX paboT B A4enkax, rae
OHW YCTaHOBIEHbI;

- Ona TpaHcgopmMaTopoB HanpsikeHusa 110 - 500 kB - 1 pas B 4 roga.

M3mepeHHble 3Ha4yeHUs CONPOTUBIMEHMA M3OMALMM NPW BBOAE B 3KCMyaTauuio U B 3KCnnyaTauuu
OOMXKHbI ObITb HE MeHee MpuBeAeHHbIX B Tabn. 8.1. B mpouecce akcnnyataumu gonycKaeTcs npoBeAeHue
N3MEPEHN CONPOTUBIIEHMS N30NALNM BTOPUYHBIX OOMOTOK COBMECTHO CO BTOPUYHBIMU LIENAMMU.

Tabnuua 8.1
Knacc JonycTuMEIE CONPOTUMBJIIEHMS m3oaaumy, MOM, He MeHee
HanpAaxeHumsd, KB
OCHOBHAa4 M30JISLUA BTOPMUYHEIE cBA3yolMe
obMoTKM <*> OBMOTKM
3- 35 100 50 (1) 1
110 - 500 300 50 (1) 1

<*> COnpoTUBMEHUA U3ONALUN BTOPUYHBLIX OBMOTOK MpuBedeHbl: 6e3 CKOBOK - npu OTKMIOYEHHbIX
BTOPWUYHBIX LIENSX; B CKOBKaX - COBMECTHO C NOAKMOYEHHbIMU BTOPUYHBLIMU LiensMmu.

8.1.2. . NcnbiTaHne noBblWEHHBIM HanpsXXeHnem yactoTbl 50 My

WcnbitTanusa msonauum obmoTkn BH noBbiweHHbIM HanpsikeHMem dactoTbl 50 'y npoBoasitca gns
TpaHcOpMaTOPOB HaNpPsKEHUs1 C M30NSAUMEN BCEX BbIBO4OB 0OMOTKM BH aTux TpaHcdopmatopoB Ha
HOMUWHanNbLHOE HanpsXeHue.

3HayeHus ncnbiTaTeNbHOrO HaMPsXXEeHWUsS OCHOBHOMW U30MAuuM NpuBeaeHsbl B Tabn. 6.1.

[OnuTenbHOCTb UCMbITaHUA TpaHCOpMaTOPOB HanpskeHust ¢ hapdopoBON BHELLUHEN nonaumen - 1
MWH., C OpraHN4Yeckomn n3onsaumen - 5 MuH.

3HauyeHne wuCMbITAaTeNbHONO HanpsbKeHuMs Ans  M3onaummM  BTOPUYHBIX  OOMOTOK BMeECTe C
NPUCOEaUHEHHBIMU K HUM LensaMmn NnpuHMMaeTcst paBHbiM 1 kB.

MpoAoMKNTENBHOCTL NPUMOXKEHUST UCTILITATENBHOMO HANPSXKEeHUS - 1 MUH.

8.1.3. . NamepeHune conpoTmBreHns 06MOTOK NOCTOSAHHOMY TOKY

N3mepeHne conpoTMBreHNa OOMOTOK MOCTOSAHHOMY TOKY MPOM3BOAUTCHA Y CBA3YIOLMX OOMOTOK
KacKkagHbIX TpaHCHOPMaTOPOB HaNPSXKEHUS.



OTKMNOHEHNE N3MEPEHHOIO COMPOTUBMEHUS OOMOTKM MOCTOSIHHOMY TOKY OT MAacrnoOpTHOro 3Ha4yeHus
UNn OT M3MEPEHHOTO Ha Apyrux asax He AOMKHO npesbiwaTh 2%. [1pu cpaBHEHUU N3MEPEHHOIO 3HAYEeHUA
C NacnopTHbIMU AaHHLIMU U3MEPEHHOEe 3Ha4YeHue COMPOTUBMNEHUS OOIMKHO NPUBOAUTLCA K TemnepaTtype
3aBOACKMX wuchblTaHui. [lpu cpaBHeHUM C gpyruMu dasamMmym U3MepeHus Ha Bcex pasax [OmKHbI
NPOBOANTLCHA NPY OAHOW U TOW Xe TemnepaType.

8.1.4. 1M, K, M. UcnbiTaHme TpaHcdopmaTopHOro Macna

Mpn BBOO4E B 3KCnnyaTauuio TpaHCHOPMATOPOB HaMNPsSHKEHWsT Macrno OOMMKHO ObiTb MCMbITAHO B
COOTBETCTBUM C TpeboBaHuAMN pasaena 25.

B npouecce akcnnyataumu TpaHcopMaTopHoe Macro u3 TpaHcdopmaTopoB HanpsbkeHns 0o 35 kB
BKIMIOYUTENBHO JONYCKAeTCa He NUCMbITbIBATb.

Y TpaHccopmaTtopoB HanpsbkeHus 110 kB u Bbiwe ycTaHaBnmMBaeTcs cnefyrolasa nepuoanyHoCTb
UCNbITaHMI TpaHcopMaToOpHOro Macna:

- ons TpaHcdopmaTopoB HanpsikeHnsa 110 - 220 kB - 1 pa3 B 4 roaa;

- ons TpaHcdopmaTopoB HanpsikeHna 330 - 500 kB - 1 pas B 2 roga.

B npouecce akcnnyaTaumy mMacro UChbITbiIBAETCA Ha COOTBETCTBME TpeboBaHusam Tabn. 25.4 (n. n. 1 -
3) cyyetom n. n. 25.3.1 n 25.3.2.

Y MacnoHanosfHeHHbIX KackagHbIX TpaHC(OPMaTOpPOB HamnpsiKeHUs OLeHKa COCTOSHMA Macrna B
OTAEnNbHbIX CTYNEHAX MPOBOAMTCSA MO HOPMaMm, COOTBETCTBYOLLUM paboyemy HanpsXKEHUIO CTYMEHN.

8.1.5. M. TennoB13MNOHHbIA KOHTPOIb

TennoBM3MOHHBIN KOHTPOMb TPaHCOPMaTOPOB HaMNpPsKEHUs MNPOM3BOAUTCA B COOTBETCTBUU C
ykasaHuamu MNMpunoxexus 3.

8.2. EMKOCTHbIe TpaHcopMaTopbl HanpsXKeHns

8.2.1. I, K, M. UcnbiTaHna KOHOAEHCATOPOB AeNUTENEN HanpsiKeHns

WcnbiTaHns KoHOeHCaTopoB AenuTenen HanpsbkeHWst MPOBOAATCA B COOTBETCTBMU C TpeboBaHMAMMU
pasgena 20.

8.2.2. 1, M. NamepeHne conpoTUBNEHNS U30MALUN SNEKTPOMarHUTHOro yCTpomncTea

ViamepeHne conpoTuBNeHUs n3onsaumMm obmMoTok NpoBOAMTCA MeraoMMeTpom Ha 2500 B.

B npouecce skcnnyataumn yctaHaBnMBaeTcsa cregyowas nepuoguyHoCTb NpoBeaeHUs N3MepPEHUI:

- NepBbI pa3 Yepes 4 roga nocrie BBOAA B dKCnyaTaumio;

- B JanbHenwem 1 pas B 6 nerT.

ConpoTuBneHne ns3onsaumm He OOMKHO OTNMYaThCsl OT yKasaHHOro B nacrnopte 6onee yem Ha 30% B
XYALUYH CTOPOHY, HO cocTaenaTb He MmeHee 300 MOm.

8.2.3. M. cnbiTaHne anekTpoOMarHUTHOrO YCTPOMCTBA MOBbILWEHHbIM HanpsbkeHnem yacTtoTbl 50 My

VcnbiTaHuam noasepraeTcs n3onaumst BTOpUYHbIX 0OMOTOK 311EKTPOMarHMTHOro YyCTPONCTBA.

UcnbiTaTensHoe HanpsxeHue - 1,8 kB.

OnNuTenbHOCTb NPUNOXKEHNS HaNPSHXKeHUst - 1 MUH.

8.2.4. M, K, M. NamepeHune conpoTnBneHnsi 06MOTOK MOCTOSHHOMY TOKY

Mpu BBOOE B 3KCMyaTauuio U3MepeHNe COMpOTUBIIEHNS OOMOTOK NMOCTOSIHHOMY TOKY NMPOW3BOAUTCS
Ha BCEX NOMNOXEHUSIX NepeknoYaroLLero yCcTpomcTaa.

HeobxooumocTe NpoBefeHnst U3MEPEHNsT CONMPOTMBIIEHNS OBMOTOK MOCTOSIHHOMY TOKY B Mpouecce
aKkcnnyaTauumn onpeaensieTcs TeXHUYECKUM pyKOBOAUTENEM 3HepronpeanpuaTus.

M3mepeHHble 3HaveHus, NpuBedeHHble K TemnepaType Mpu 3aBOACKUX WUCNbITAHUAX, HEe OOITKHbI
OTNIMYaTbCs OT yKas3aHHbIX B nacrnopTte bonee yem Ha 5%.

8.2.5. 11, K, M. 'amepeHune Toka 1 NoTepb XONOCTOro xoaa

M3mepeHunsa Toka 1 NoTepb XONOCTOro X04a NPOU3BOASATCS NPU HAMNPSHKEHMSAX, YKa3aHHbIX B 3aBOACKON
OOKYMeHTauun.

N3mepeHHble 3HaYeHNs He OOIMKHbI OTNNYaTbLCA OT YKa3aHHbIX B nacnopTe 6onee yem Ha 10%.

8.2.6. I, K, M. UcnbITaHmsa TpaHcgopmaTopHOro Macna U3 anekTpoMarHMTHOro yCcTponcTea

Mepen BBOAOM B  3KCNNyatauumio onpegensieTca  NpobvMBHOE  HanmpshkeHne Macna w13
3NEeKTPOMarHMTHOro yCTponcTaa.

3Ha4eHne NpobUBHOrO HaMpsKeHMA Macna AOrmkHO ObiTb He meHee 30 kB.

Mpn BBOOE B aKcnnyaTauuilo cBexee cyxoe TpaHcOopMaTopHOe Macno Ans 3anueBku (4ONUBKM)
3NEKTPOMarHMTHOrO YyCTPOMCTBA AOIMKHO BbiTb MCNBbITAHO B COOTBETCTBUM C TpeboBaHUsIMU pasaena 25.

B npouecce askcnnyataumy TpaHcOpMaTOPHOE Macrio U3 3reKTPOMarHUTHOro YCTPOWCTBA OOIMKHO
UcnbITbiBaTbCH NEPBLIN pa3 yepes 4 roga nocrie BBOAa B 3KCnnyaTtauuio, B AanbHenwem - dyepes 6 ner
cornacHo TpeboBanusam Tabn. 25.4 (n. n. 1 - 3) c yuetom n. n. 25.3.1 1 25.3.2.

8.2.7. 11, K, M. VcnbiTaHnsa BEHTUIbHbBIX pa3psigHMKOB

McnbiTaHnA BEHTUNBHBIX paspsagHUKOB NPOBOASATCS COrMacHo ykasaHuam pasgena 21.

9. MACITAHBIE N SNTIEKTPOMATIHUTHBLIE BbIKITIOYATENN



9.1. 1, C, M. amepeHune conpoTnBeHns n3onaumm

9.1.1. N3amepeHune conpoTUBEHNSA N30NALMN NOABWKHBIX U HANPaBNAOLWUX YacTel, BbIMONHEHHbIX U3
OpraHVYyecknx matepuanos

ConpoTtuBneHve n3onauum OMMKHO OblTb HE HWXe 3Ha4YeHuir, NpuBedeHHbIX B Tabn. 9.1. UsmepeHue
CONPOTMBMEHNS U30NALNUM AOIDKHO BbIMONMHATLCA MEeraoMmeTpoM Ha HanpsixeHue 2500 B.

Tabnuua 9.1
HAMMEHbLLUME OOMYCTUMbIE 3HAYEHWA

CONPOTUBNEHWMA N30NALMN NMOABMXKHBIX YACTEN,
BbIMNONHEHHBLIX N3 OPTAHNYECKUX MATEPWAJIOB

Bun mcCHOeITaHMA ConpoTusjieHre usojiauuy, MOM, Ha HOMMHAaJIBHOE
HanpAaxeHue, kB

3 - 10 15 - 150 220 n Boume
I 1000 3000 5000
C 300 1000 3000

9.1.2. NamepeHune conpoTUBEHNSA N30MALMMN BTOPUYHBIX Lienen 1 3NeKTPOMarHMToB ynpassieHuns

M3mepeHne gOmKHO BbIMOMHATLCA B COOTBETCTBMM € Tabn. 26.1.

9.2. VcnbiTaHnsa BBOAOB

McnbiTaHna JOMKHbI BbINOMHATLCSA COrNacHoO yka3aHusMm pasgena 23.

9.3. M, C. McnbiTaHne nsonsaumm NOBbILLEHHBIM HanpskeHnem Yactothbl 50 My

9.3.1. UcnbiTaHne onopHON N3oNALUN U U30MNALMKU BbIKIHOYaTenen OTHOCUMTENBHO Kopnyca

McnbiTaTenbHoe HanpskeHue Ons BbIKNYaTeNnen Kakaoro Krnacca HanpsbkeHust npuHMMaeTcs B
cooTBeTCTBUM C Tabn. 6.1.

[MpooomKNTENBHOCTD NPUMAOXKEHUS UCMLITATENBHOIO HaNPSKEHUs - 1 MUH.

Kpome Toro, aHanorMyHoMy UCnbITaHUIO OOIMKHa NoaBepraTtbCs U30MALMA MEXKOHTAKTHbIX paspbliBOB
MarnomacrnsiHbiX Bbikntodatenemn 6 - 10 kB.

9.3.2. VcnbiTaHne n3onsumMm BTOPUYHbIX Lienen 1 0OMOTOK 351EKTPOMAarHMTOB YrpaBleHNs

McnbiTaHne SOMKHO BbINOSIHATLCSA B COOTBETCTBMM C pa3genom 26.2.

9.4. M, C, M. OueHka coCTosiHUSI BHYTPUOAKOBOM M30MNALUM U M3ONSALMUN AyroracuTenbHbIX YCTPONCTB
©akoBbIX MacnsaHbIX BblknovaTenen 35 kB

OueHka npousBoanTcs y GakoBbIX MacnsiHbIX BbIKMovaTenen Ha HanpsbkeHne 35 kB B ToM cnyvae,
€ecnv npu nsamepeHnn tg genbta BBOAOB HA MOJSTHOCTbIO COOPaHHOM BbIKIOYATENE MOSTy4YeHbl NOBbILEHHbIE
3Ha4YeHusi N0 CPaBHEHUIO C HOpMaMu, NpuMBedeHHbIMY B Tabn. 23.1.

BHyTpubakoBas wusonauMa uM m3oNauMs AyroracuTenbHbIX YCTPOWCTB MOAMeXaT CyllKe, ecnu
UCKINIOYEHNE BNUSAHUS 3TOM U3ONALUN CHWXAEeT M3MepeHHbIn tg aenbTa 6onee yem Ha 4% (abcontoTHasa
BEMWYMHA).

9.5. MIamepeHune conpoTuBneHNst NOCTOSIHHOMY TOKY

9.5.1. T, C, T. UsmepeHne conpoTUBMNEHNSA TOKOBEAYLLIETO KOHTYPa KOHTAKTHOW CUCTEMBI

OTN M3MepeHnst COMPOTMBIIEHWUS MOCTOSIHHOMY TOKy npou3BogsaTcs nodasHo. WX 3HaveHuss He
OOMKHbI MPEBOCXOAUTb 3HAYEHWW, YyKa3aHHbIX B Tabn. 9.2. HopMbl Ha BeNMYMHbLI COMPOTUBIIEHUN
OTAESNbHbIX Y4aCTKOB KOHTYpa yKa3aHbl B 3aBOACKON MHCTPYKLUUMN.

Tabnuua 9.2
3HAYEHWA CONPOTUBNEHU MOCTOAHHOMY TOKY

TOKOBELYLWErO KOHTYPA KOHTAKTHOMN CUCTEMbI MACIAHBIX
N SNEKTPOMAIHUTHbBIX BbIKITIOYATETEN

Tun BHKJIOUATEJIS HoMMHAJIb HEIN CoONpOTUBRJIEHVE KOHTAKTOB,
TOK, A MkOM, He ©bojiee

BIIM- 10 630 78




1000 72
Mr- 10, Mr-20 5000 300 <*>
6000 HeT DaHHBIX
MIT-10 3150 18; 240 <*>
4000 14; 240 <*>
5000 12; 240 <*>
BM- 14, BM-16 200 350
600 150
1000, 1250 100
BM- 22, BM-23 600 150
1000, 1500 100
BMI- 133 600 100
1000 75
BMI'- 10 630 75
1000 70
BIIMII- 10 630 78
1000 72
BMII3- 10 630 50
1000 40
1600 30
BMIII- 10 630 55
1000 45
1600 32
BMII- 10, BMII- 1011 600 55
1000 40
1500 30
BMM- 10 630 85
BK-10, BK5>-10 630 50/ 45 <**>
1000 45/ 40 <**>
1600 25
B5-10, B5C-6 1600 30
2000 - 2500 20
3200 - 3600 15
c-35 630 310
3200 60
MKII- 35 1000 250
BT-35, BTI-35 630 550
MKII- 110B 630 1300
1000 800
y-110-2000- 40 2000 800
¥-110-2000- 50 2000 365
y-220-1000/ 2000- 25 |2000 600
y-220-2000- 40 2000 450
BMT- 110 - 115/ 85 <***>
BMT- 220 - 115/ 85 <***>
MMO- 110 1250 180
BMII3- 10 3150 10
BMM- 10 400 55
MKII- 220 600 1200
MKII- 274 600 800
MKII- 110M 630 800
MKII- 110- 5 1000 800
BK2- M- 10 1600 25

<*> ConpoTuBreHne OyroracntesnbHbIX KOHTAKTOB.

<**> B yucnutene ykasaHbl AaHHble AN BblKNoYaTenen Ha HOMUHarbHbIN TOK OTKMoYeHns 20 KA, B
3HameHaTene - Ha 31,5 KA.

<***> B yucnutene ykasaHO COMPOTUBNEHWE AyroracutenbHOro YCTPOWCTBA ANS BblKMYaTenen Ha
HOMMWHanNbHbIA TOK OTKOYEeHUs 25 KA, B 3HaMmeHaTene - Ha 40 KA.



9.5.2. I, C. iamepeHmne conpoTUBMEHNS LUYHTUPYIOLLMX PE3NCTOPOB OYrOracuTerbHbIX YCTPONCTB

M3mepeHHble 3HaYeHNss COMPOTUBIEHN AOMKHBI COOTBETCTBOBATL 3aBOACKUM AaHHbLIM C yKa3aHHbIMU
B HUX JonycKamu.

9.5.3. 11, C. MamepeHune conpoTnBneHnss 0bMOTOK aMeKTPOMarHUTOB yrnpaBneHus

M3mepeHHble 3HayYeHWss COMPOTMBIEHUA OOMOTOK 3MEKTPOMAarHUTOB [OSDKHbI COOTBETCTBOBATb
3aBOACKUM HOpMaM.

9.6. I, C. MIamepeHne CKOPOCTHbIX M BPEMEHHbIX XapakTePUCTUK BbIKMovaTenen

N3mepeHusa ckopocTen OABMXKEHUSI MOABUMXKHBLIX KOHTAKTOB M BPEMEHN MX BKMOYEHUS U OTKMIOYEHUSN
NPOBOAATCA NPWU NOMHOCTBLIO 3aNMTOM MacroMm BblKIlO4YaTene M HOMUHANBHOM HaMpPs>KeHUU onepaTUBHOrO
TOKa Ha BbIBOAAX 3MEKTPOMarH1UTOB yrpaBneHus.

CKOpPOCTHbIE M BPEMEHHBIE XapaKTEPUCTUKM BbIKMOYATENSA, NPUIOLHOMO K 3KChnyaTauumn, OOJDKHbI
COOTBETCTBOBATb AaHHbIM Tabn. 9.3.

Tabnuuya 9.3

CKOPOCTHBIE N BPEMEHHBIE XAPAKTEPUCTUKWA
MACHAHBLIX N SNEKTPOMAIHNTHBLIX BbIKITFKOYATEJIEN

Tun BHKJIIOUATEJIHA CKOpPOCTE IOBWXEHUS CobcTBEeHHOE
KOHTaxKToB, M C Bpemda, C, He
BoJee
npn MaKCuMaJlbHAaA, BKJIODUEHNMA | OTKJIIO-
BRJTOUE HYM/ He OoJee YeHUI
OTKJIOUEHUN
BIM- 10 2,3 +/- 0,3/ |2,6/3,9 0,3 0,12
2,4 +4/- 0,3
Mr- 10 2,2 /- 0,2/ [-12,4 0,75 0, 135
1,8 +/- 0,3
MT- 20 2,0 +/- 0,3/ |-/12,3 0,8 0, 155
1,8 +/- 0,3
MI'T- 10- 45y3 2,3 +/- 0,3/ |2,6/3,6 0,4 0,12
2,5 +/- 0,2
MIT- 10- 5000- 63vy3 3,0 +/- 0,3/ |3,6/3,6 0,4 0,11
2,5 +- 0,2
BM- 14, BM- 16 1,65/1, 22 1,8/1,24 0, 24 0,12
BM- 22 1,6/1,5 - 0, 24 0, 15
BM- 23 1,8/1,75 - 0, 28 0, 15
BMT'- 133 2,4 - 3/ 3,2/3,2 0,23 0,1
1,75 - 2
BMT- 10 2,0 - 2,6/ 2,6/3,9 0,3 0,12
2,1 - 2,7
BIIMII- 10 2,4 - 2,8/ 3,2/3,2 0,3 0,12
2,2 +/- 0,3
BMII>- 10- 4,7 + 0, 3/ 5,7/5,0 0,3 0, 07
630( 1000, 1600) 3,0 + 0,3




BMII3- 10- 3150 4 + 0,4/ 5 7/4,5 0,3 0, 09
3,71+0,3

BMII- 10 4,5 +/- 0,5/ |5,0/5,0 0,3 0,1
3,4 +/- 0,4

BMII- 1011 4,5 +/- 0,4/ |6,0/5,0 0,2 0,1
3,5 +- 0,3

BMM- 10 -12,3 + 0,2 - 0,2 0,1

BMIIII- 10- 20 4,2 + 0,4/ - 0,2 0,1
2,5 +0,2

BMIII- 10- 31, 5 4,5 + 0, 4/ - 0,2 0,1
2,8 + 0,2

BK- 10- 20- 630(1000) |3,5 + 0, 3/ - 0, 075 0, 05
2,5 +- 0,2

BK- 10- 20- 1600 3,2 +/- 0,3/ |- 0, 075 0, 05
2,3 +- 0,2

BK-10- 31, 5- 4,2 + 0,4/ - 0, 075 0, 05

630(1000) 2,5 +4/- 0,2

BK- 10- 31, 5- 1600 4,0 + 0,4/ - 0, 075 0, 05
2,3 +- 0,2

B2- 10- 1250(1600)- (5,2 + 0,5/ - 0, 075 0, 06

20 3,5 +0,4

B>- 10- 2500(3600)- |4,8 + 0,5/ - 0, 075 0, 06

20 3,0+0,3

B>-10-1250(1600)- |6,5 + 0, 6/ - 0, 075 0, 06

31,5 3,5+ 0,4

B3>- 10- 2500(3600)- |5,8 + 0, 6/ - 0, 075 0, 06

31,5 3,0 +0,3

B3(C)-6 58 + 0,6/ - 0, 075 0, 06
3,0+0,3

BK3- 10- 20- 630 4,0 + 0,4/ - 0,3 0, 07

(1000) 2,5 +/- 0,2

BK3- 10- 20- 1600 3,8 + 0,4/ - 0,3 0, 07
2,3 +/- 0,2

BK2- 10- 31, 5- 4,0 + 0,4/ - 0,3 o, 07

630(1000) 2,5 +/- 0,2

BK3- 10- 31, 5- 1600 3,8 + 0,4/ - 0,3 0, 07
2,3 +/- 0,2

C-35-630 ¢ 2,7 +/- 0,3/ [3,0 - 0,3/ 0, 34 0, 05

npusomom IM3- 12 1,0 +/- 0,2 1,6 +/- 0,2

Cc-35-630 c 2,7 +/- 0,3/ [3,0 - 0,3/ 0,4 0,12

npueogoM III- 67 1+/-0,2 1,6 +/- 0,2




C- 35-3200- 50 2,3 + 0,2/ 3,2 - 0,3/ 0, 64 0, 055

c npusomom IMM>-38 (1,5 + 0,2 2,4 - 0,2

MKII- 35 1,7 + 0, 2/ 3,2 - 0,3/ 0,4 0, 05
1,6 + 0,2 3,6 - 0,2

BT- 35 1,8 +/- 0,3/ (2,1 +- 0,3/ |0,35 0,12
1,1 +/- 0,2 2,7 +/- 0,2

BTI- 35 2,2 +/- 0,3/ |2,5 +- 0,2/ |0,35 0, 12
1,1 +/- 0,2 3,1 +- 0,3

MKII- 110 1,7 + 0,2/ 3,8 - 0,4/ 0,6 0, 05
1,3 + 0,2 2,9 - 0,3

y-110- 2000- 40 1,7 + 0,2/ 3,3 - 0,4/ 0, 3 (mmB) |-
1,3 +0,2 3,7 - 0,4 0,7 (umm3) |0, 06

y-110- 2000- 50 1,7 + 0, 2/ 3,5 - 0,4/ 0,3 (wmB) |-
2,1 +0,3 3,9 - 0,4 0,7 (umm3) |0, 05

y-220-1000/ 2000-25(1,9 + 0O, 2/ 4,6 - 0,4/ 0,8 0, 05
1,3 + 0,2 3,8 - 0,4

y-220-2000- 40 1,3 + 0, 2/ 4,3 - 0,4/ 0,75 0, 045
2,0 + 0,3 3,6 - 0,4

BMT- 110, 2,7 - 3,3/ - 0, 13 0, 035

BMT- 220 (25 «2) 2,3 - 2,9 -

BMT- 110, 2,7 - 3,3/ - 0,13 0,03

BMT- 220 (40 x2) 2,3 - 2,9

MMO- 110 6,0 +/- 0,2/ |- 0, 15 0, 05
53 +- 0,2

BMI- 133 - - 0, 25 0,1

c mpusonmoMm IIC- 10

BMI'- 133 - - 0,2 - 0,1

¢ npusomowm IIIIM- 10 0,3

BMI- 133 2,0/3,0 3,0/3,2 0, 16 0,1

c npusomom II1B- 10

BMII- 10 3,2/3,8 5,0/5,0 0,3 0,12

c nmpusomom I13-11

BMII- 10 ¢ npyxwuunem |4, 5/ 3, 8 5,0/5,0 0,2 0,1

NPUBOIOM

MKII- 35 ¢ npusomom |1,5 - 2,1/ 2,0 - 2,5/ 0, 43 0, 05

mrc- 30 1,5 - 1,7 2,8 - 3,5

MKI- 35 ¢ npusomom |1,7 - 2,5/ 2,9/3,7 0, 43 0, 05

mrs- 2 2,0 +/- 0,3

MKII- 110-5 ¢ 2,1 +/- 0,3/ |3,7 +/- 0,4/ |0,75 - 0, 06

npueogoM IIN3- 37 1,6 +/- 0,3 3,3 +/- 0,4 0, 85




MKII- 110-5 ¢ 2,2 +/- 0,3/ |3,0 - 3,3/ 0,4 - 0, 055

npusonom IM3- 44 1,4 +/- 0,2 3,2 +/- 0,4 0,5

MKII- 110M ¢ 2,0 +/- 0,3/ |3,2 +/- 0,4/ |0,05 - 0, 05

npmueogoM IIN3- 31 1,5 +/- 0,2 2,7 +/- 0,4 0, 06

MKII- 110M c 2,3 +/- 0,3/ |3,3 +- 0,4/ |0,6 0, 05

npusomoM IM3- 33 1,5 +/- 0,2 3,7 +/- 0,4

MKII- 220 2,7 - 3,0/1,5|4,0 +/- 0,4/ |0,6 - 0, 03
+/- 0,2 3,2 +/- 0,4 0,7

I'Ipmmeanme. B uncnutene npmeegeHa CKOpoCTb NpU 3aMblKaHMN KOHTAKTOB, B 3HaMeHaTtersne - npu nx
pa3mMblKaHNN.

9.7. M, C. WamepeHue xoda NOABWXKHBLIX YacTel, BXUMA KOHTAKTOB MpU  BKIMOYEHWU
OHOBPEMEHHOCTU 3aMblKaHUS U pa3MblKaHUSA KOHTAKTOB BblIKMoYaTenen
M3MepeHHble 3HaYeHNsi JOMKHbI COOTBETCTBOBATL AaHHbIM Tabn. 9.4.
Tabnuua 9.4

HOPMbI ]
HA XOf MOABWKHbIX YACTEW BbIKIIOUATENEN

Ty BHKJIOUATEJIHA Xon Xon B PasuoBpemeH-

IO OBWXHEIX KOHTaKTax HOCTbL 3aMbIKa-

uacreit, MM | (BxmuM), MM |HMS M pasMBKAa-

HMS KOHTaKTOB,

MM, He OoJiee
BIIM- 10 210 +/- 5 45 +/- 5 5
Mr- 10 425 +/- 15 |90 +/- 2 5
M- 20 475 - 500 90 +/- 2 5
MrrT-10- 3150 295 +/- 5 90 - 95 4
(4000, 5000) - 45 (18 +/- 2) 4
MI'T-10- 5000- 63 290 +/- 5 90 - 95 (22 6 (4)
+ - 4)

BM- 14 - - 4
BM- 16 133 +/- 3 |50 +/- 5 5
BM- 22, BM-23 200 +/- 5 |40 +/- 5 6
BMI- 133 250 +/- 5 |40 +/- 5 2
BMT- 10 210 +/- 5 45 +/- 5 5
BIIMII- 10 210 +/- 5 |45 +/- 5 5
BMII3- 10- 630( 1000, 1600) (204 +/- 3 55 +/- 4 5
BMII3- 10- 3150 235 +/- 5 77 +/- 6 7
BMII- 10, BMII- 100 240 - 245 59 +/- 4 5




BMM- 10 180 35 +/- 3
BMIII- 10 207 +/- 4 |59 +/- 4
BK-10, BK>-10, BK>-M-10(158 +/- 2 29 - 32
B>-10, B3(C)-6 - 26 - 31
(71 5 - 9)
c-35-630-10 228 +/- 6 10 +/- 1
C-35-3200- 50 280 +/- 5 20 +/- 1
MKII- 35 260 - 275 15 +/- 1
BT- 35, BTI-35 230 +/- 10 |8 - 13
MKII- 110 465 +/- 10 (8 +/- 1
y-110- 2000- 40 465 +/- 10 |10 +/- 1
y-110- 2000- 50 485 +/- 15 |20 +/- 1
y-220- 1000/ 2000- 25 795 +/- 10 |7 - 10
y-220-2000- 40 730 +/- 10 |20 +/- 1
BMT- 110, BMT-220 492 +/- 3 |57 - 60
+10
MMO- 110 420 80 +/- 5
-5
MKII- 35 ¢ npusomom MIIC- |280
30 -10
MKII- 110M ¢ npusomom 500 7 - 10
mro- 33 -20
+5 7 - 10
MKII- 110M ¢ npusBomom 500
mre- 31 -10
MKII- 110-5 ¢ npueomom 500 +/- 10 |7 - 10
mIs- 44
+5
MKII- 220 800 7 - 10
-10
MKII- 274 1160 +/- 25|16 +/- 2

I'IpwmeHava. 1. B ckobkax YKa3aHbl HOPpMbIl OJ14 MaBHbIX KOHTAKTOB.
2. B Cliydae HeCOOTBEeTCTBUA 3Ha4YeHun, YKa3aHHbIX B Tabnvue wu npeacrtaBneHHbIX 3aBOAOM-
M3roTtoBuTeENeM, crieayeT pykoBoACTBOBaATbLCA AAaHHbIMU 3aBOOCKNX VIHCprKU,I/IVI.

9.8. I, C, T. lNpoBepka perynmpoBOYHbIX N YCTAHOBOYHbIX XapakTEPUCTUK MEXaHM3MOB NMPUBOAOB U
BbIKNtoYaTenen



lMpoBepka npon3BoanTCS B OObEME M NO HOpMaM 3aBOACKUX MHCTPYKUMA U NAcMOPTOB AN KaXK4Oro
TMNa NnpuBoAa v BbIKITIOYaTENS.

9.9. 1, C, T. lNpoBepka gencrensa mexanHnama cBobogHOro pacLenneHms

MexaHuam cBobOAHOrO pacuenneHns npuBoda [OJDKEH MO3BOMSATbL MpPOU3BEAEeHMEe onepauun
OTKITHOYEHMS HA BCEM XOAE KOHTAKTOB, T.€. B NIIOOON MOMEHT OT Hayana onepauuy BKIIOYEHMUS.

MexaHuam cBobogHOro pacuenneHus npoBepseTcss B paboTe npuM MNOMHOCTBI  BKIKOYEHHOM
NOnoXeHnn NpmMBoAa 1 B ABYX-TPEX NPOMEXYTOYHbLIX €r0 NOSIOXKEHUSAX.

JonyckaeTca He npou3BoauTbL MNpPOBEPKYy cpabaTtbiBaHWs MexaHuamMa CcBOOOOHOro pacuensieHus
npueogos [M-61 u [M-67 B NPOMEXYTOYHbLIX MOMOXEHUSX M3-3a BO3HWKHOBEHUSI OMACHOCTU PE3KOro
BO3BpaTa pblyara py4yHoro npmeoja.

9.10. I, C. lNMpoBepka MMHUMANBHOIO HaMNPsKEHWA (OaBneHus) cpabaTbiBaHUSA BbIKtoYaTenemn

MpoBepka MUHMMAanNbLHOIrO HaMNpskeHUs cpabaTbiBaHWA NPOM3BOAMTCS MOMOMKCHO Y BbIKMOYaTENEN C
NMOMOJSIKOCHBIMU NPUBOAAMM.

MwHuManbHoe HanpskeHne cpabaTbiBaHMS 3NEKTPOMArHMTOB JOJMKHO ObiTh He Bornee:

OJIEKTPOMAT'HUTE DJIEKTPOMAT'HMTEL

OTKJIOUEHUA BKJIOYEHUA
[lpy NUTaHWMKU OPUBOIA OT MCTOUHMKA

IIOCTOSHHOTO TOKa 0, 7UnomMm 0, 85UuomMm
[lpy NUTaHMUM NPUBOAA OT MUCTOUHUKA

NEePEMEeHHOTO TOKa 0, 65Uuom 0, 8Uxowm.

HanpsixeHne Ha sanekTpoMarHuTbl JOMKHO NoAaBaTbCA TOMYKOM.

3HaveHne gaeneHus cpabaTbiBaHUS NMHEBMOMNPMBOAA OOMKHO ObiTb Ha 20 - 30% MEHbLUE HWDKHErO
npegena paboyero gaBneHus.

9.11. I, C. VicnbiTaHue BbIKNOYaTENEN MHOroKpaTHLIMKU 0Npo6oBaHNAMM

MHorokpaTHble ONpobGOBaHUSA BbIKMOYATENEN - BbINOMHEHWE OMepauni BKIKOYEHUS U OTKIOYEHUS 1
cnoxHblx umknoe (BO 6e3 Bbioepxkn BpemeHu obsasaTtenbHbl gnst Bcex BblknoyaTtenen; OB n OBO
ob6sa3aTenbHbl ANs BbikntoyaTeneun, NpeaHasHadeHHbIxX ans paboTtsl B pexume AlB) 4OmKHbI NPon3BOANTLCH
Np¥ HOMWHANbHOM HanpsKeHWW Ha BbIBOAAX 3NEKTPOMarHUToB. Yncno onepaumi M CRAOXHbIX LIMKIOB,
noanexatymx BbIMOSTHEHUIO BbIKIMOYaTENEM, AOIMKHO COCTaBNATh:

- 3 - 5 onepauunn BKNIOYEHUS N OTKNIOYEHUS;

- 2 - 3 uMKkna Kaxkgoro Buaa.

9.12. 1, C, T. UcnbiTaHns TpaHcOpMaTOPHOro Macna BhiKnovaTtenen

McnbiTaHua OOMKHbI BbIMNOMHATLCA MpU BBOAE BbIKMYAaTENen B IKChnyaTauumio nocne MOHTaxa,
CpefHero, TEeKyLLero 1 HenmaHOBOro PEMOHTOB M NMPoBOAUTLCA No TpeboBaHuaM Tabn. 25.2 n 25.3, ecnu
PEMOHT OCYLLECTBMSAETCA CO CMMBOM Macra u3 BblknodaTtend, u 1abn. 25.4, ecnu peMoHT BegeTcs 6e3
CcnuBa Macra u3 Bblkniovarens.

McnblTaHnA JOMKHbLI BLIMNOMHATLCA:

- 4O 1 nocne 3anuBku ero B 6akoBble BbikNoYaTenu;

- 0O 3anuBKK €ro B ManomacrisHble BbIKNiovaTenu Bcex HanpsXxeHun.

B npouecce akcnnyataumy ucnbiTaHWs TpaHcopMaTopHOro Macna 6akoBbIX BblKMYaTernen Ha
HanpskeHne 110 kB M Bbiwe Mpu BbINOMHEHUM UMW MNpedenbHO gonyctumoro 6e3 pemMoHTa uvucna
KOMMyTaummn (OTKIHOYEHUA W BKIHOYEHUA) TOKOB K3 unu TOKOB HarpyskM [OOMKHbl NPOM3BOAMTBLCS B
COOTBETCTBUU C TpeboBaHnamMu Tabn. 25.3 (n. n. 1 n 5).

Macno mn3 6akoBbIX BblkntoyaTenen Ha HanpsbkeHve o 35 kB BKMIHOUMTENBHO M MaromachnsiHbiX
BbIKMOYaTENENn Ha BCE KIacChbl HanpshKeHUsi nocrne BbIMOSIHEHUS UMW NPeAeribHO AO0NyCTUMOro 4ucra
KoMMyTaumin TokoB K3 (unu TOKOB Harpysku) WUCMbITAHWIO HEe MOAMEXMT, TaK KakK [AOMMKHO 3aMeEHATbCS
cBexum. NMpun TekyleM peMoHTe GaKkoBbIX BbIKMOYATENEN HApY>XHON YCTAHOBKU MUCMbITAHUST Macna SOJIKHbI
BbINOMHATLCA cornacHo TpeboBaHuam Tabn. 25.4 (n. 1).

9.13. UcnblTaHns BCTPOEHHbIX TpaHCcopMaTopoB ToKa

McnbiTaHnsa JOMKHbI BLINOMHATLCA B COOTBETCTBUM C yKazaHUaMU pasgena 7.

9.14. M. TennoBM3NOHHbIA KOHTPOIb

[Mpn KOHTpOMe oueHMBaeTCs HarpeB pabounx M AgyroracuTernbHbIX KOHTAKTOB, @ TakkKe KOHTaKTHbIX
COeQVHEHMIN TOKOBedyLlero KOHTypa BblknovaTens. TenrnoBU3MOHHBIM KOHTPONb MPOU3BOOUTCA B
COOTBETCTBMU C yKaszaHuaMmu [Npunoxenns 3.

10. BO3OYLUHbIE BbIKNOYATENNA

10.1. N, C. 3amepeHune conpoTnBneHns n3onaumm



10.1.1. MamepeHne conpoTUBMEHUS WU30MSALUMM BO3AYXONPOBOAOB, OMOPHbLIX W MOABWXHBIX YacTewn,
BbIMOMTHEHHOW U3 OpraHMYecknx MaTtepmanos

MamepeHne [OImKHO NpPOM3BOOUTLCA MEraoMMeTpoM Ha HanpsbkeHne 2500 B. ConpoTtmenenue
N30NAUUN OOIMKHO ObITh HE HXKE 3HaYeHW, NpuBeAEHHbIX B Tabn. 9.1.

10.1.2. NamepeHne conpoTMBIIEHUSA N30MSLMU MHOTO3MIEMEHTHbLIX U30MSATOPOB

M3mepeHne OOmKHO BbINOMHATLCA COrflacHoO yka3aHusiM pasgena 17.

10.1.3. VamepeHne conpoTMBMEHUA W30MSUMM BTOPUYHBIX Lienen M OOMOTOK 3feKTpOMarHWToB
yrnpasneHus

M3mepeHne O0MmKHO BbINOMHATLCA B COOTBETCTBUM C Tabn. 26.1.

10.2. I, C. UcnbiTaHne n3onsumm NOBbILLEHHbIM HaNpPsKeEHUEM

10.2.1. cnblTaHne onopHOK M3onauum

McnbiTaTenbHble HANPSPKEHUS AN BblKIloYaTenen AoMKHbI MPUMHUMAaTbLCS COrfacHo AaHHbIM Tabn. 6.1
N ykasaHuam pasgena 17.

10.2.2. VcnbiTaHne n3onsauumn BTOPUYHBIX Lienen n 06MOTOK 311IeKTPOMarHMToB yrnpaBnieHus

McnbiTaHne OOMKHO BbINOSTHATLCS B COOTBETCTBMM C YKa3aHMsaMK pasgena 26.2.

Tabnuua 10.1

MPEJENbHBIE 3HAYEHWA COMNMPOTUBIIEHNN .
NOCTOAHHOMY TOKY KOHTAKTHbLIX CNCTEM BO3QYLUHbIX BIKINMKOYATEJIEN

Tun BHKJIOYATEJIA ConpoTmBIIEHKE
KOHTypa I[OoJICa,
MKOM, He OoJee

BBH- 110-6, BBI-110 140
BBH- 154- 8, BBII- 150 200
BBH- 220- 10 240
BBH- 220- 15 260
BBH- 330- 15 460
BB- 330B 380
BB- 500B 500
BBY- 35, BBB-110, BBEM-110B, BBBK- 110E 80

BBY-110B, BBB-220B, BBI-220B, BBEK-220B 300
BBB- 330B, BBI-330B, BBIM-330B, BBEK-5002 |[600

BBB- 5002 900
BBB- 7502 1200
BHB- 330- 40, BHB-330- 63, BHB-500-40, 150
BHB- 500- 63

BHB- 750 230
BO- 750 300
KAT- 24

MpumeyaHus. 1. MNpegenbHble 3HaYeHUsT CONPOTUBIIEHUI OAHOro anemMeHTa (paspbiBa) racuTensHOn
Kamepbl U OTAENUTENS N OOHOrO AyroracuTernibHOro YCTPOWCTBa MOAyns: BbikntoyaTenen cepun BBH - 20
MkOm, cepui BBY, BBB, BB[1, BBBEK - 80 mkOwm, cepun BHB - 70 MkOm.

2. Y BoblknoyaTenen tuna BB HanpskeHnvem 330 - 500 kB 3HayeHWs CONPOTUBIIEHUN CrneayroLmnx
Yy4acTKOB TOKOBEOYLLUMX KOHTYPOB He JOITKHbI NPEBbIWATh!

50 MkOM - ons WWH, COeQUHSIIOLLNX FacUTENbHYIO KaMmepy C OTAeNuTenem;

80 MKOM - Ansi WnHbI, COEAMHSAIOLEN ABE MOMOBUHbI OTAENUTENS;

10 mkOm - ons nepexoda c annapaTHOro BbIBOAA OTAENUTENS HA COEOMHUTENBHYIO LLMHY.

3. 3HayeHnss conpOTMBMEHUI KaXXOoro paspbiBa AyroracutenbHOro yCcTponcTea Bbiknoyatenen 330 -
750 kB cepun BHB He gomxkHbl npeBbiwath 35 MKOM.

10.3. smepeHune conpoTUBNEHNSA NOCTOSSHHOMY TOKY

10.3.1. 1, C, T. N'amepeHune conpoTMBIEHMS TOKOBEOYLLErO KOHTypa (rnaBHOW Lienn)

ConpoTtuBneHve ToKOBeAyLlEro KOHTypa [OMMKHO W3MepATbCA MO YacTaMm, T.e. AN  Kaxaoro
AyroracutenbHoOro ycTtponcTtsa (Moayns), oneMmeHTa (paspbiBa) racuTerbHOW Kamepbl W OTOAENUTEns,
BHYTPUMOSOCHON OLUMHOBKM W T.MN. B OTAENBHOCTU.



Mpn TeKyLUMX PEMOHTax OOoMyckaeTcsl M3MEPSTb COMPOTMBIIEHNE TOKOBEAYLLErO KOHTypa nostoca B
Leriom.

MpenenbHble 3HAYEHUs1 CONPOTUBIEHUIA KOHTAKTHBIX CUCTEM BO3AYLUHbIX BbIKMOYaTenen npuseneHsbl
B Tabn. 10.1.

Tabnuua 10.2
HOPMWPYEMbIE 3HAYEHWNA CONPOTUBIEHU

MOCTOAHHOMY TOKY OMUYECKUX OENUTENEN HAMPSAXXEHUSA
N WYHTUPYIOLWLMX PESBNCTOPOB

Tun BEKJIIOUATEJIS COHpO‘I‘MBJ‘[eHMH OOHOTIT'O
sjeMeHTa, OMm

BBH-110-6 150 +/- 5

+4
BBII- 110B, BBII- 150B 150

-2
BBH- 154- 8, BBH-220-10, BBH-220-15, |15000 +/- 150
BBH- 330- 15
BB- 330, BB-500 14140 +/- 140
BBY- 35 4,35 - 4,6
BBY- 110B 5 +/- 0,3 (HwxuMi MOIYJb)

100 +/- 2 (BepxHMII MOIYJb)
BBB- 110, BBB-220B 100 +/- 2
BBBM- 1105, BBJI- 220B 50 +/- 1
+1
BBBK- 110B, BBBK- 2205 47,5
-0,5

+1
BHB- 330- 63, BHB-500-63 75

-3

MpumedaHue. CoONpPOTUBIEHNS LUYHTMPYIOLLMX PE3UCTOPOB, MOAMEXALUMX YCTaHOBKE Ha OLHOM
nomnce BblkNoyaTensi, He AOIMKHbI OTNuYaTbCs Apyr oT gpyra 6onee, 4yeM [onyckaeTcs 3aBOACKOM
WHCTPYKUMen.

10.3.2. 1, C. NiamepeHne conpoTmBneHns 0OMOTOK 3NeKTPOMarH1ToB U Lienew ynpaBneHns

N3mepeHHble 3Ha4YeHns conpoTmBeHNI A OBMOTOK 3NIEKTPOMArHMTOB 1 Lienen ynpaBneHns BO34yLHbIX
BbIKIto4aTenen A0MKHbl COOTBETCTBOBATbL HOPMUPYEMbBIM 3HAYEHUAM:

- anekTpomarHuTbl Tuna BB-400-15 ¢ hopcupoBkoit: 1-9 o6moTka - 10 +/- 1,5 OM; 2-51 obmoTKa - 45 +/-
2 Owm; 06e 06moTKHM - 55 +/- 3,5 Owm;

- 3NeKkTpoMarHuTbl 3aBoda "dnektpoannapat” - 0,39 +/- 0,03 Owm.

ConpoTuBneHve Lenen ynpaBneHnss OTKITIOYEHUS U BKMNOYEHMSA BbikModatenen cepuin BB, BB u
BBBEK Ha HanpsbkeHune 330 kB u Bbille OOMKHO ObiTb TakMM, 4TOObI 3HA4YeHWE MuKa OMnepaTUMBHONO Toka
coctaBnano 22 +/- 0,5 A.

10.3.3. T1, C. WV3mepeHue COMPOTUMBIEHNS MOCTOSAHHOMY TOKYy AenuTenen HanpshkeHus wu
LWYHTUPYIOLLIMX PE3NCTOPOB



PesynbTatbl M3MepeHuii COMPOTUBIEHUS SMEMEHTOB [OENUTENEN HaMNpPsKeHUs U LUYHTUPYHOLLMX
pe3nCcTOpPOB AOMKHbI COOTBETCTBOBAaTb 3aBOACKMM HOpMaMm, npveedeHHbIM B Tabn. 10.2, a npy oTCyTCTBMU
HOPM - JaHHbIM NepPBOHaYarbHbIX N3MEPEHN C OTKINOHEeHNeM He 6onee 5%.

10.4. 1, C. lNpoBepka MMHMMArbHOIO HaNpskeHUs cpabaTbiBaHNS BbIKoYaTeNs

OnekTpomarHuTbl ynpaBrneHus BO3AyLUHbIX BbIKMtoYaTenen OOMMKHbI cpabaTbiBaTb NpU HanNpsXXeHuu
He Gonee 0,7UHOM npu nuTaHuM NpuMBOgA OT MCTOYHWKA MOCTOSIHHOIO TOoka U He Gonee 0,65UHoM npu
NUTaHUM OT CETU MNEPEMEHHOr0 TOKa 4Yepes3 BbINPSAMUTESbHbIE YCTPOMCTBA M Haubonbwem paboyem
JaBneHW cxaToro Bo3gyxa B pesepByapax Bblknuatend. HanpsbkeHne Ha 3neKkTpoMarHuTbl OOMKHO
noJaBaTbCs TONYKOM.

10.5. 1, C. AcnblTaHnsa koHOEHCATOPOB AenuTenen HanpsXXeHns

McnbiTaHusa OomkHbl BbIMOMHATBCS COrMAacHO ykasaHusMm pasgena 20. PasHoCTb BENWYUH €MKOCTU
KOHAEHCcaTopOoB B Npeferniax Nnomnca BbiKMoYaTens He A0MKHa NpeBbillaTb HOPM 3aBoAa-U3roToBUTENS.

10.6. I, C. lNMpoBepka xapakTepUCTUK BbIKMoHaTenemn

lMpn npoBepke paboTbl BO3AYLUHbIX BbIKAYATENEN [OOSMPKHbI ONPEeAEensiTbCs  XapaKTepUCTUKK,
npeanucaHHble 3aBOACKUMU MHCTPYKUMSIMU, a Takke nacnopTamy Ha BbiknovaTenu. PesynbTatbl npoBepok
N U3MEPEHUN [OIMKHbI COOTBETCTBOBATb 3aBOACKMM HOpMaMm, npuBefeHHeiM B Tabn. 10.3 - 10.5. Buabl
onepauuin 1 CrOXHbIX LMKIOB, 3HAYE€HWs AaBNEHWM M HanpsbkeHW OnepaTUBHOIO TOKa, MPU KOTOPbIX
OOMkHa NpoM3BOAMTBLCS NPOBEPKA XapakTepUCTUK BbikntoyaTenen, npmeseaeHsl B Tabn. 10.6.

Tabnuua 10.3
HOPMbI

HA XAPAKTEPUCTUKN BO3LYLLUHbIX BIKIFOYATENEW HA HAMPSXEHWE
110 - 500 KB C BO3QYXOHATIONHEHHbLIM OTAENNTENEM

Ha yTeYKM BO
BKIMIOYEHHOM MOJIOXEHUN
BblKNtoYaTens, n/,

He bonee

XapakTepucTtumka BBH- BBH- BBH- BBH- BBH- BB-3306 |BB- BB-5
110-6, 154-8, 220-10 |[220-15 330-15 | (20 kA) 3306 (20
BBLU-110 (BBLLU-150 (31,5
KA)
1. BXXMM NoaBUXKHBIX 12 +/- 12 +/- 3 12 12 +/- 12 10 +/- 10 10 +
KOHTaKTOB KaMepbil, 3 +/- 3 3 +/-3 4 +/- 4 4
MM
2. BXxvm noaBuKHbIX 10 +/- 10 +/- 2 10 10 +/- 10 8+/-3 10 8 +/-
KOHTaKTOB 2 +/- 2 2 +/- 2 +/- 2
oTaenuTensi, Mm
3. laBneHune 14 14 14 1,4 1,4 1,3 1,3 1,3
cpabaTbiBaHMs Npu
OTKMOYEHMN, NpU
KOTOPOM OTAENUTENDb
YeTKO 3anunaer,
Mlla, He Gonee
4. laBneHue, npu He He He He He 0,45 - 0,45 0,45
KOTOPOM MepBbIN boneel |[Goneel bonee boneel |[Gonee 0,9 -0,9 0,9
KOHTaKT oTAenuTens 1 1
HauYMHaeT ABuraTbcsi
Ha 3aMblkaHne
(naBneHne
otnunanung), MMa
5. MageHne (cbpoc) 0,28 - 0,28 - 0,28 - 0,28 - 0,28 - He 0,25 He
JaBlieHns B 0,29 0,29 0,29 0,29 0,29 bonee -0,3 oone
pesepsyape npu 0,3 0,3
oTkntodeHnn, MlMa
6. Pacxoq Bo3gyxa He He He He He 1200 - 1200 180C
Ha BEHTUNALMNIO MeHee MeHee MeHee MeHee MeHee 2400 - 360C
BbIKITOMaTens, n/y 1350 2700 2700 2700 5400 2400
7. Pacxoq Bo3gyxa 120 120 120 120 300 300 300 300




8. Pacxon Bo3gyxa

Ha yTEYKM B
OTKIMOYEHHOM MOSOXe-
HUW BbIKNIOYaTENS,
n/y, He bornee

430 430 430 430

860

300

300

300

9. CobcTBEHHOE
BPEMS OTKITHOUEHUSI
(oT nogaym komaHAbl
00 NepBOro pasmMbika-
HUS1 KOHTAKTOB racu-
TenbHOWN Kamepbl), C,
He bonee

0,05 0,06 0,06 0,06

0,06

0,06

0,06

0,06

10. Pa3HOBpeMEHHOCTb
pa3sMblKaHUs! KOHTaKTOB
racuTenbHON Kamepbl
nontoca, ¢, He 6onee

0,004 0,005 0,005 |0,007
(0,005)

0,006

0,008

0,008

0,00t

11. BeckoHTakTHas
naysa racutenbHomn
kamepsbl (OT nocnegHe-
ro pasmblkaHUs
KOHTaKTOB Kamepbl 40
nepBoro
BMOpPaLIMOHHOIO 3ambl-
KaHusi nx), ¢

0,10 - 0,10 - 0,10 0,10
0,16 0,16 - +/-

0,16 0,02
<*>

0,10

0,16

0,14 -
0,18

0,2 -
0,27

0,16
0,18

12. Pa3HOBpeMEHHOCTb
3aMblKaHWsi KOHTaKTOB
racuTenbHON Kamepsbl
(oT nepeoro Bnbpauu-
OHHOr0 3aMblKaHuWs
KOHTaKTOB [0 Mpekpa-
LeHuns Bnbpauun), c,
He Bonee

lMpoBepsieTcs TOMNBLKO NPY UCMONb30BaHUN
BblkNtoyaTenen B pexnme AlB <**>

0,12

0,1

0,12

13. 3anasgbiBaHne
pa3MblKaHWS KOHTaKTOB
otgenutens (ot no-
crneaHero pasmblkaHus
KOHTaKTOB Kamepbl [0
nepBoro pasmMbikaHusi
KOHTaKTOB
oTgenvTtens), ¢

0,03 - 0,03 - 0,03 0,03 -
0,05 0,05 - 0,05
0,05

0,03

0,05

0,025
- 0,05

0,045

0,07

0,02!
- 0,0

14. Pa3HOBpPEMEHHOCTb
pa3MblKaHWs KOHTaKTOB
oTOenuTens, c, He
Gonee

0,01 0,015 0,02 0,02
(0,01)

0,02

0,015

0,015

0,01!

15. Pa3HOBpeMeHHOCTb
OTKITHOYEHMS MOMCOB
BblKItoyaTens, ¢, He
bonee

0,01 0,01 0,01 0,01

0,01

0,01

0,01

0,01

16. AnutenbHOCTb
OTKIIOYaoLWero
uMmnynbca <***> c

He He He He
MeHee MeHee MeHee MeHee
0,04 0,04 0,04 0,04

He
MeHee
0,04

0,07 -
0,11

0,07

0,11

0,07
0,11

17. CobcTBEHHOE
BpeMS BKITHoUeHUs (OT
nogayv KomaHapbl 4o
nepsoro BubpaLnoHHo-
ro 3aMblKaHMs KOHTaK-
TOB oTAENUTENS), C,

He Gonee

0,25 0,25 0,25 0,25
0.2)

0,03

0,23

0,23

0,26




18. Pa3HOBpPEMEHHOCTb 0,025 0,04 0,04 0,04 0,04 0,04 0,04
3aMblKaHNs1 KOHTAKTOB
otgenutens (ot
nepBoro BMbpaumoHHo-
ro 3amblkaHus 4o
npekpaLleHnst Bubpaunm
KOHTaKTOB), C, He

bonee

0,04

19. Pa3HOBpPEMEHHOCTb 0,04 0,04 0,04 0,04 0,04 0,04 0,04
BKIMKOYEHUA NOJHOCOB
BblKN4yaTtend, c, He
Gonee

0,04

20. AnuTtenbHOCTb He He He He He 0,13 - 0,15
BKMHOYaoLLIEro MeHee MeHee MeHee MeHee MeHee 0,19 -
uMmnyneca <***>, ¢ 0,07 0,07 0,07 0,07 0,07 0,21

0,15
0,24

21. beckoHTakTHasa 0,3 0,3 0,3 0,3 0,3 0,3 0,2 -
naysa AlNB (ot 0,3
nocrneaHero pasmblka-
HUS KOHTAKTOB Kamepbl
npw OTKITOYEHUN A0
nepBoro BMOpaLmoHHO-
ro 3aMblKaHUs1 KOHTaK-
TOB OTAENUTENS NMpU
BKITOUMEHUN), C,

He Gonee

0,3

<*> beckoHTakTHasa naysa meHee 0,1 c gonyckaeTtcs npu 3anasgbiBaHum otgenutens He 6onee 0,035
C.

<**> Bubpauunsa KOHTaKTOB kaMepbl JOIKHA NpeKkpaTUTbCs 3a BpeMs He MeHee Yem 0,05 ¢ o nepsoro
3aMblkaHWsi KOHTaKTOB oTAenuTens B uukne OB.

<***>  [NUTENbHOCTM OTKIIOYAKOWMX W BKAOYAOWMUX MMNYNbCOB AOSMKHbI  OblTb  MpakTUyecku
OOWHAaKOBbl Ha BCEX MOMocax BblKNoyaTens.

Mpumevanus. 1. Hopmbl, npuBegeHHble B ckobkax (M. n. 10, 14, 17), OTHOCATCS K BbIKMOYaTENAM
BBLU-110 v BBLU-150.
2. Hopwmbl, npuBeaeHHbie B rpadax 7 1 9 (n. 12), yumTtbiBaloT BUOGpaLMO KOHTAKTOB Kamepbl.

Tabnuua 10.4
HOPMbI

HA XAPAKTEPUCTWKN BO3AYLLUHbIX BLIKNKOYATENEW CEPUI BBB,
BBA, BBY Y BBEK HA HAMPAXXEHWE 35 - 750 KB

[ I I I I I I I I I I I
— 1
XapakTepucTuxa |BBBM- |BBB- |BBI- |BBI- |BBB- |BBB- |BBY- |BBY- |BBBK- |BBBK-
BBBK- |
|110 |220B |220 |330B |5002 |750a |35  [110 |110B |220B
500A |

—

1. HawmmMmeHblee |1,4 |1,4 |1,9 |1,4 |1,4 |1,9 |1,4 |1,4 |2,8 |2,8
2,8 |
naBnexue | | | | | | | | | | |

cpabaTeBaHmsa | | | | | | | | | | |

BEIKJIIOWATEJIA IIPU | | | | | | | | | | |




orkioyeHnn, MIla, | | | | | | | | | | |

He Goree | | | | | | | | I | |

—
2. JaBjeHue |O,4 -|0,4 -|0,4 -|0,4 -|0,4 -|0,4 -|O,4 -|0,4 -|1,0 -|1,0 -
10 -
BKJIOYEHMUSA TJIaBHBIX |O,6 |O,6 |0,6 |0,6 |0,6 |0,6 |0,6 |0,6 |l,35 |1,35
1, 35 |

KOHTAKTOB HpM | | | | | | | | | | |
HaTOMHeHMN | | | | | | | | | | |
pesepByapos | | | | | | | | | | |
noyToTacuMTenbHEX | | | | | | | | | | |
KaMep CXaTHM | | | | | | | | | | |

BO3OyxoM, Mlla | | | | | | | | | | |

L
3. IapneHHue |1,0 -|1,0 —|1,0 —|— |- |— |- |1,0 -|1,0 —|1,5 -
- |
BKJIOUEHUA |1,3 |1,3 |1,3 | | | | |l,3 |1,3 |2,1 |
KOHTAKTOB | | | | | | | | | | |

IMyHTHPYoIen Lenu | | | | | | | | | | |
NPV HATIOJHEHNM | | | | | | | | | | |
pesepByapos | | | | | | | | | | |
IyTOTacuTesbHHX | | | | | | | | | | |
KaMep CXaThM | | | | | | | | | | |

BO3myxoM, MIla | | | | | | | | | | |

o
4. TaneHue |0,26 |0,26 |0,4 -|O,3 -|0,24 |0,31 |0,24 |O,25 |0,6 -|0,6 -
0, 55 |
(cbpoc) mnaemenus |- 0,3|- O,3|O,45 |O,35 |- |— L |- |0,7 |0,7
- 0,6|
B pesepByapax IIpu | | | | |0,28 |0,37 |O,28 |0,29 | | |

oTkynoueHmy, Mlla | | | | | | | | | | |

—

5. Cobcraenmoe 10,045[0,05 |0,05 |0,057]0,057|0, 0380, 045|0, 055|0, 04 |0, 02
0,022
BpeMs OTKJOUeHus |- |- |- |- |- |- |- |- |- |-
- |
(or nomaum

0, 0550, 063|0, 063|0, 065 |0, 065 |0, 042|0, 055 |0, 065 |0, 048 |0, 0280, 028 |




KOMAaHIE IO |
nepBoTo |
PasMEIKAHUS |
TJIaBHBIX |

KOHTAKTOB), C |

—

6. PasHOBpEeMeH- |
HOCTb pa3MHKaHMA |
TJIaBHHX KOHTaKTOB, |
c, He OoJee: |
- nojsmoca

0, 005|0, 005 |

- Tpex IOJI0COB

0,01 |

|0, 004 |0, 004 |0, 004|0, 004 |0, 004 |-

|0, 004 -

|0, 0040, 005|0, 008]|0, 01 |0,01 |0,01 |0, 005|0,008|0,01 |0, 01

—

7. BanasnLBaHNe
0,027|0,025|- |
PasMBIKAHMS |—
KOHTAKTOB IMYyHTU-
pyoumen Leny OTHO- |
CUTEJILHO nocnenHe-|
I'O pasMBEIKAHUMA |

T'JIaBHEIX KOHTaKTOB,l

c |

|0, 027]0, 0270, 027 |-
L

|0,04 0,04 |0,04 |

—

8. PasHOBpEMEH-
0,003|0,004|0,005|-
HOCTB pPa3MBIKAHUSA
KOHTaKTOB |

IWYHTUPYRUWEeN Lemnu, |

c, He Oojee |

—

9. IInMTeNbHOCTDH

OTKJIYaKmeIro |

|0, 03

|0, 03

|0, 0270, 03

|0,025]0, 03

|0, 03



VMIyJbca, C, He | | | | | | | | | | |

meHee | | | | | | | | | I |

]
10. InmurenpHOCTH |- |- |- |- |- |- |- |- |0,03 |0,03
0, 03 |

IOOTOJIHUTEJIEHOT'O | | | | | | | | | | I

oyTbd, C, He MeHee| | | | | | | | | | |

—
11. Bpews ot - - - - |- - - |- ]o.02 |0 02
0,02 |

MOMEHTA pasMHKAHNA| | | | | | | | | | |
ITaBHBIX KOHTAKTOB | | | | | | | | | | |
IO Hauaja HONOJHMU- | | | | | | | | | | |
TEILHOTO HyThHA, C, | | | | | | | | | | |

He Gornee | | | | | | | | | | |

12. CobcTeBeHHOE |He |He |O,15 |O,24 |0,24 |0,1 —|He |He |He
0,065]|0, 06 |

BpeMs BKJIOUEHUS |6onee|6onee|- |- L |0,106|6onee|60ﬂee|60ﬂee|-
- |

(or nomaum KOMaHHH|O,2 |0,2 |O,25 |0,25 |0,25 | |O,l5 |0,2 |O,13
0,075]0, 07 |

IO mociemHeTo | | | | | | | | | | |
3aMBIKAHUS TJIaBHBIX | | | | | | | | | I |

KOHTAKTOB), C | | | | | | | | | | |

e

13.  PasHOBpemen- |- |0,005|0,008[0,01 |0,01 |[0,06 |0,002(0,01 |-
0,005]0, 01 |

HOCTb 3aMBIKaHMHA | | | | | | | | | | |
TJIaBHBIX KOHTAKTOB | | | | | | | | | | |

nomoca, ¢, He | | | | | | | | | | |

Sonee | | | | | | | | | | |

—

14. BanasneiaHue |0,1 |0,08 |0,12 |- L |- |- |0,08 |0,12 |0,12
- |

nocenHero | | | | | | | | | | |

3aMBIKaHMAd KOHTAakK- | | | | | | | | | | |




TOB WYHTUPYIOWENR | | | | | | | | | | |
Llerm OTHOCUTENLHO | | | | | | | | | | |
SAMHKAHMA TIIABHHXK | | | | | | | | | | |
KOHTAKTOB, C, He | | | | | | | | | | |

Gonee | | | | | | | | | | |

—

15. Banaszpueanve |- |- |- |- |- |- |- |0,01 |- |-
s O N K R I B
KOHTAKTOB BEpXHEi | | | | | | | | | | |
KaMEpE OTHOCUTENB- | | | | | | | | | | |
Ho savemans T Y N R R

KOHTAaKTORBR HIMXHEMN | | | | | | | | | | |

KaMmeps, C, He 0o0- | | | | | | | | | | |

nee | | | | | | | | | | |

s

16. Bpems ot |0,01 |0,01 |0,01 |- |- |- |- |- |0, 01 |0, 01
ocneero sauxa- | | | | | | | | | | |
HUA KOHTAKTOB | | | | | | | | | | I
wyHTMpYyOme uerm | | | | | | | | | | |
NPV BRIIOUEHMY | | | | | | | | | | |
IO TMEepBOTO pPas3M:- | | | | | | | | | | |
KAHVA TJIABHEIX | | | | | | | | | | |
KOHTaKTOB B LMKJIAX | | | | | | | | | | |

BO u OBO, ¢, me | | | | | | | | | | |

meHee | | | | | | | | | | |

—

17. Bpema ot |- |- |- |He |He |He |- |- |0,12 |0,12
0,1 —|
3aMBIKAHMS TJIaBHEBEIX | | | |60nee|60ﬂee|60nee| | L |-
0,12 |
KOHTaKTOB IO MX | | | |0,12 |0,1 |0,1 | | |0,14 |0,14 |

Pa3sMEIKAHVA B LI,MKJ'[el | | | | | | | | | |




BO, c

—

18. Becwonraxrnas |0,23 [0,25 [0,25 |0,25 |0,25 |0,25 [0,19 |0,2
L T T
OT paSMHKAHMUA | | | | | | | | |
pam wommarzos | 1 1 1 1 11
wowx smamaes | | |1 1 1 1 |

npy BRJOUEHMM), C, | | | | | | | | |

He Boree | | | | | | | | |

—

19. Pacxonm cxaroro|333 |500 |500 |1000 |1500 |2000 |1000 |1500
2400 |
BOsHyXa Ha | | | | | | | | |

BEHTUMJIALMIO IIOJIICA, | | | | | | | | |

1/ 4, He MeHee | | | | | | | | |

|900  |1080

—

20. Pacxon cxaToro|150 |240 |400 |800 |75O |1320 |150 |250
1500 |
BO3IyxXa Ha yTquM,| | | | | | | | |

nl u, He 6osee | | | | | | | | |

|480 |800

I
HOPMbI 3
HA XAPAKTEPUNCTUKM BO3YLLHbIX BbIKIMKOYATEJIEM CEPUW BHB
XapakTepucTuKa BHB- BHB- BHB- BHB- BHB- 750-
330-40 |330-63(500-40 |500-63|40
1. HamMeHbllee nabBJIeHUE 2,5 2,5 2,5 2,5 3,0

Cpa@aTbIBaHMF[ BEIKJIOUATEJIA
IpY OTKJIOUEHUM U BKJIOUE-
HuM, Mlla, He 6oJee

2. JaBjenue, OIpu 2,0 2,0 2,0 2,0 2,5
KOTOPOM KOHTAKTEL
OyTOTaCUTEINIEHOTO
YCTPOMCTBA HAUMHADT
OBUTATHCS HA CMBIKAHME
( zaBnenne
camoBKJIOUeHud) , Mla

Tabnuua 10.5



3. Namenue (cBpoc)
naBJyeHusd, Mlla, He 6OoJjee
- OPpU OTKJIOUEHUU

- HpM BKJIKUEHUM

0, 28
0, 03

0, 28
0, 03

0, 28
0, 03

0, 28

4. Pacxom cCXaToro
BO3IYyXa Hal

- yreuxw, J/ 4, He Bojee
- BeHTuIaumo, J/ 4

2000
600 -
1200

2500
600 -
1200

2000
600 -
1200

2500
600 -
1200

2500
900 -
1800

5. CobBcreenHoe BpewMs
oTrymouenrs nojyoca (or
IomauM KOMAaHIE Ha
OTKJIOUEHME JO MOMEHTa
pPasMEKaHUA OyTOTaCUTEesb-
HOT'O KOHTAKTa, pPas3MBKa-
OIIEeTOCA TEepPBHEM), C, He
Bojee

0, 025

0, 025

0, 025

0, 025

0, 025

6. Pa3HOBPEMEHHOCTDb
pasMeikaHusa ( pacxoxmeHus)
T'JIaBHBEIX KOHTaKTOB
OYyTOTaCUTEJIbHEIX
YCTPOMCTB I[OJIoCa, C, He
BoJiee

0, 002

0, 002

0, 002

0, 002

0, 002

7. BamnasnbBaHMEe MOMEHTa
pasMukanusa ( pacxoXmeHUs)
KOHTAKTOB KOMMYTAaLMOHHEX
MEeXaHM3MOB OTHOCUTEJIEHO
paSMHKaHMH T'JIaBHEIX
KOHTakToOB, C, He OoJjee

0, 035

0, 035

8. Bpems oT MoMeHTa
Pa3MBIKAHVS KOHTAKTOB
KOMMY TALIMOHHBIX
MEXaHU3MOB IO Hadaja
OBMXEHUS ¥MX COTMEeJ Ha
3aKpHITME, C, HE MeHee

0, 015

0, 015

9. Pas3sHOBPEMEHHOCTDb
pasMeikaHusg (pacxoXmeHUs)
KOHTaKTOB KOMMYTAalMOH-
HEIX MEXaHWU3MOB, C, HE
OoJee

0, 005

0, 005

10. Bpems oT MomeHTa
Pa3MEIKAHUSA TJIaBHEIX
KOHTAKTOB IO Hadaja
IOBVIXEHWMS COIIeJl Ha
sakpeiTue ( cToOAHKA
conen), C

0, 018

0, 026

0, 018

0, 026

11. Bpewms o6TexkaHus
TOKOM 3JIEKTPOMAaTHUTA
OTKJIOUEHMS, C, HE MeHee

0, 04

0, 04

0, 04

0, 04

0, 04

12. CoBcTBenHOe BpeMd
BKJIOUEeHMs mosioca (oT
rnomauy KOMaHIE Ha

0,1




CMEBIKAHMA

KOHTAaKTa,
MoCJIeIHUM) ,

BKJIKUEHMEe IO MOMEHTa

OyToTracuTesIbHOTO
CMEIKAKMETOCT
He OoJiee

13.

BoJiee
B TOM UmMcCJIe

Pa3sHOBpPEeMeHHOCTB
saMeikauusa ( KacaHus)
TVJIaBHEIX KOHTaKTOB
OyTOoTraCUTeJIbHEIX
YCTPOMCTB II0JII0Ca,
BKJIIOUAsA BUOpPaLMIO,

PaBHOBPEMEHHOCTDb IIE€PBBIX
KAaCaHMulM TJIaBHEIX

KOHTaAKTORB, C, He 6boJee

0, 008

c, He

0, 004

0,008 |0,008 |0, 008

0,004 |0,004 |0, 004

0, 008

0, 004

c, He bDoJee

14. Bpema oT MoMeHTa
3aMBIKAHMS TJIAaBHBX
KOHTAKTOB OO MOMEHTa
nmomayuM KOMAaHIEl Ha
OTKJINUEeHME B LMKJe BO,

0, 02

0,02 (0,02 0, 02

0, 02

ATIB, c,

15. BeckoHTakTHasa mnaysa
He OoJiee

0,3

0,3 0,3 0,3

0,3

16.

IIoJIIoCoOB, C,

PasHOBpPeMeHHOCTH
cpabaTeHBaHMA TPex

He OoJee:
- IIPM OTKJINYEHUN

- IpPY BKJIOUEHUU

0, 005
0, 02

0, 005
0, 02

0, 005
0, 02

0, 005
0, 02

0, 005
0, 02

YCNOBUSA 1 YNCNO OMPOBOBAHUI BbIKMIOYATESNEWN NPV HANAOKE

Tabnuua 10.6

Onepauus nnm [asneHue npu Hanps»xeHune Ha BbiBOAaAX Yncno onepauni

LMKN onpoboBaHuUn 3MEKTPOMAarH1ToB M LMKMNOB

1. BkntoyeHune HaunmeHbliee HomunHanbHoe 3
cpabartbiBaHue

2. OTKNOYEeHNE To xe To xe 3

3.BO " 2

4. BkntoveHue HanmeHbliee 3
paboyee

5. OTkntoYeHne To xe 3

6. BO 2

7. BkntoveHune HomuHanbHoe 3

8. OTkntoYeHne To xe 3

9.0B 2

10. BkntoyeHne Hanbonbliee 0,7 HOMUHarnbLHOro 2
paboyee

11. OTKnNoYeHnEe To xe To xe 2

12. BO HomunHanbHoe 2

13. OBO - To xe 2

14. OBO HaunmeHbLuee 2
ansa AlNlB




MpumeyaHue. MNpu BbINOMHEHWMM OMNepaunMi U CIIOXHbIX LUMKNOB (M. n. 4 - 9, 12 - 14) gomkHbl ObITb

CHATbI 3a4eTHble ocuuniorpamMmmbl.

Hopmbl Ha xapakTepucTuku KomnnekTHoro yctponctea KAIM-24-30/30000Y3 npuBeaeHsl B Tabn. 10.7 -

10.9.

HOPMBbI

HA XAPAKTEPUCTUKW BbIKNMIOYATENA KAI-24

XapaKTepnCcTUKa

HopMel

1. ConpoTuBiieHME NOCTOSHHOMY TOKY PEe3MCTOpa,
LYyHTYPYRIETO pPas3pelB KaMepr,, OM

140 +/- 0,1

2. Tanpenue (cOpoC) ZHaBJEHUS NOPU OTKIUOUEHUU
BHIKJIOUATEJIS, MIla

0,25 - 0,35

3. MuHMMAJIbHOE »aBJIeHME CpabaTHBaHWI
BHIKJIOUATEJIS [IPM BKJIOUEHUM M OTKJIOUeHMM, Mlla
He OoJiee

1,8

4. IMMTesIbHOCThE KOMaHIOHOTO MMIIyJIbCa Ha
BKJIOUEeHMEe, C, He MeHee

0, 16

5. CoGcrBeHHoe BpeMmsa BKIOUeHMs, C, He BoJee

0, 24

6. IlpoMexyTOK BPEMEHM OT [IONAUM KOMAHIB Ha
BKJIOUEHME IO MOMEHTA COINPUKOCHOBEHMS
KOHTAKTOB OTIEJIMTENS, C

0,16 - 1,18

7. IAUTEJLHOCThL KOMAHIOHOTO MMIyJibCa Ha
OTKJIIOUEHME, C, HE MeHee

0, 20

8. CobcTBeHHOE BpeMsa OTKIOUEHMS, C, He boJee

0,15

9. IIpoMexyTOK BPEeMEeHM OT MOMEHTAa [NOmauu
KOMaHIEl Ha OTKJIOUEeHMEe IO MOMEHTa pPacCXOXIEeHMUS
TJIaBHEIX KOHTAKTOB, C, He 0DoJee

0, 085

10. OnepexeHue MOMEHTA PACXOXIEHMS TJIaBHBIX
KOHTAaKTOB OTHOCUTEJIBHO OCHOBHBIX
OyTOTaCUTEJIbHEX KOHTAKTOB, C, He MeHee

0, 15

11. TpomMexyTOk BpPEeMEeHM OT MOMEHTAa [10Iauu
KOMaHIE Ha OTKJIOUEHME IO MOMEHTAa PaCXOXIEHMUS
OCHOBHEIX OYTOTACUTEJIBHEIX KOHTAKTOB, C

0,09 - 0,12

12. Pa3HOBPEMEHHOCTb PACXOXIEHMS OCHOBHHX
OyroracCmUMTeJIbHBEIX KOHTAKTOB MeXIy II0JIInCaMM, c,
He OoJee

0,01

13. OnepeerMe MOMEHTAa pacCXOXIeHMA OCHOBHEIX
OyroracCmMTeJIbHBEIX KOHTAKTOB OTHOCUTEJIBHO
PracxXxoxgeHrd BCIIOMOT'aTEJIbBHBEIX KOHTAaKTOB, C

0,02 - 0,03

14. TlpoMexyTOK BpeMeHM OT MOMEHTa PaCxXOXIEHMUI
BCIIOMOTATEJIBHEX OYTOTACUTEJILHEX KOHTAKTOB IO

0, 02

Tabnuua 10.7



MOMEHTa pa3MbBIKaHMA OoTOeJiMTeJid, C, He BoJee

BEI3BaHHOE yTeukamy, 3a 1 u, MIa, He 6oJjee

15. PasHOBpeMeHHOCTHL PaBOTH TpexX IMOJIOCOB, C,

He OoJee:

NpMU BKJIOUYCHUMN 0, 02
npM OTKJIOUEHUN 0,01
16. Tlamenmue maBJjieHMs B pesepByapax MOJOCA, 0, 05

HOPMbI

HA XAPAKTEPNCTUKU PASBEONHUTEIA KAI-24

XapakTepnucTmKa Hopwma
1. CobBcTBeHHOe BpeMda BKIIOUEHUS pasbeIuMHMTEsNd, C, He 0, 25
BoJiee
2. CobcTBeHHOE BpeMs OTKIIOYEHMS pasbeIVMHMTesd, C, He 0, 25
BoJiee
3. JIMTesIbHOCTL KOMAHIHOTO MMIIYyJIbCa Ha BKJIOYEHUe, C, 0, 16
He MeHee
4. IIIMTeNbHOCThL KOMaHIHOTO MMIyJIbCca Ha oTkjpdeHue, c, (0,20
He MeHee
YCIOBUA 1 YNCTIO OMNMPOBOBAHUW BbIKIMOYATENEN
N PASBEOVHUTENEN KA -24 MPU HANAOKE
Onepaunsa IaBJjieHVe Opu Upcio onepauun
onpoOoBaHUM
1. BxuoueHme Hambosrumee pabouee 5
2. OTKJIOUYEHME Haubonbmee pabouee 5
3. BxIoUeHME Haumenbimee pabouee 5
4. OTkioueHyne HammMeHbmee pabouee 5
5. BxuoueHne HoMmHasneHOES 5
6. OrkaoueHue HoMmHanebHOE 5

npon3BoanTCA B obbeme Tpe6OBaHMVI 3aBOACKMX VIHCprKLI,I/Iﬁ 1 NacrnopToB Ha BbIKITKO4YAaTENN.

ﬂpwmeanMe. HanmeeHwe Ha BbIBOAAX 3JIEKTPOMArHMToB - HOMUHAlIbHOE.

10.7. 1, C, T. VcnbiTaHue BbIkIloYaTenen MHOrokpaTHeIMM onpoboBaHUsa MM
MHorokpaTHble ONpo6OBaHMS - BbIMOSIHEHME ONEepPaLnii BKITIOYEHUSA N OTKITIOYEHUSA N CIIOXHbBIX LUKIOB
(BO ©Ge3 Bbioepxkn BpemeHn obsizateneH gns Bcex Bblkntovatenen; OB n OBO - gns BbiknovaTenen,
npegHasHayeHHbIx ans pabotbl B pexume AlB) gomkHbl NPOM3BOAMTBLCS MPU PasfnUYHbIX AaBMeHUsX
CXKaToro BO3dyXa W HaMpsPKEHUSX Ha 3axuMmax 3neKTpoOMarHWTOB yMpaBfeHus C Lenbilo MpPOBEPKU
MCnpaBHOCTU AEeNCTBMUSA BblKMoYaTenen cornacHo tabn. 10.6.
10.8. 1M, C. MNpoBepka perynnpoBOYHbIX N YCTAHOBOYHbIX XapakTepucTunk
[MpoBepka pasmepoBs, 3a30pOB U XOAOB AyroracuMTenbHbIX YCTPOMUCTB M y3rnoB WKadoB ynpasneHus

10.9. M. TennoBU3NOHHbLIN KOHTPOITb

Tabnuua 10.8

Tabnuua 10.9

an KOHTpOJie OueHuBaeTCA HarpeB AOyroracutesibHbIX yCTpOﬂCTB n onpeuenMTeneﬁ, a TaKxe
KOHTaKTHble COeANHEeHNA ToKoBeaAyLlero KOHTypa BblKno4yaTend. TennoBMU3MOHHbIN KOHTPOJ1Ib Npon3BognTCA
B COOTBETCTBUU C YKa3aHNAMU anIJ'IO)KeHI/IFl 3.



11. BbIKITIOYATEJI HATPY3KU

11.1. I, C. NamepeHne cONpOTUBMEHUSA M3ONALMM BTOPUYHBIX Leneri u OOMOTOK 3MeKTPOMarH1ToB
yrnpasneHus

M3mepeHre OOmKHO BbINOMHATLCA B COOTBETCTBUM € Tabn. 26.1.

11.2. M, C. NcnblTaHns M3onaummn NoBbILWEHHbIM HanpsbkeHmeM YacTtoTbl 50 'y,

11.2.1. NcnbiTaHre M30Mnsuum BelKNOYaTenst Harpysku

McnbiTaTenbHoe HanpsbkeHWe OOMKHO COOTBETCTBOBATL AaHHbLIM Tabn. 6.1.

11.2.2. NcnbiTaHne M30nsiLmMmn BTOPUYHBIX Liener 1 06MOTOK 3NeKTPOMarHMToB ynpaeneHus

McnblTaHne JOMKHO BbINOMHATLCS B COOTBETCTBUM C YKasaHUAMU pasgena 26.2.

11.3. 11, C. N3amepeHune conpoTMBEHNS MOCTOAHHOMY TOKY

11.3.1. 'amepeHne conpoTUBNEHNA TOKOBEAYLLErO KOHTYpa KOHTaKTHOM CUCTEMBbI BhIKMoYaTens

PesynbTatbl n3amepeHus CONpoTUBIIEHUSA TOKOBeAYLLEero KOHTypa nomntca AO0MKHbl COOTBETCTBOBATL
3aBOACKUM [JaHHbIM, a MpuU UX OTCYTCTBUW - AaHHbIM MepBOHAYarbHbIX U3MEPEHUN, OTMMYalLWNMCA He
6onee yem Ha 10%.

11.3.2. NamepeHue conpoTmBneHns obMOTOK 3N1EKTPOMAarHMToB ynpaBneHus

PesynbTatbl [OMKHbI COOTBETCTBOBATb 3aBOACKMM [aHHbIM, @ Mpu MUX OTCYTCTBUW - [aHHbIM
nepBoOHaYanbHbIX U3MepeHNN.

11.4. C. OnpegeneHue cTeneHy 3Hoca ayroracsawmx Bkrnagsiwen

TonwwmHa cTeHkn BKnaablwen aomkHa 6eiTb B npegenax 0,5 - 1,0 mm.

11.5. C. OnpegeneHue cteneHn o6ropaHnsa KOHTAKTOB

CymmapHbIn  paaMmep o0OropaHusi MNOABMXHOIO W HEMOABWXKHOIO OyroracuTesNlbHbIX KOHTaKTOB
onpefensieTcss pacCTosHUEM MeXay MNOABWXKHBIM M HEMOABWXKHBLIM [MaBHbIMW KOHTAkTaMu B MOMEHT
3aMblkaHus gyroracutenbHbIX. PaccTtosiHue AomkKHO ObITb HE MEHee 4 MM.

11.6. 1M, C. lNpoBepka oencTBusa MexaHmama cBOGOOHOro pacuenneHnst

lMpoBepka AomkHa BbINOMHATLCSA COrNacHoO ykasaHusam . 9.9.

11.7. T1, C. TllpoBepka cpabaTbiBaHUS NpUBOAA MNPU MOHWKEHHOM HamnpsKeHUM Ha BbiBOAAX
3NEeKTpPOMarH1ToB

lMpoBepka AosmKHA BbINOSTHATLCS B COOTBETCTBUM C YKasaHusamu n. 9.10.

11.8. I, C. UcnbiTaHne BbikNtoYaTenen Harpy3kn MHOrokpaTHbIMU Onpo6oBaHNsaMM

MHorokpaTHbele onpoboBaHMs  BbIKNOYATENEW  AOOMMKHbI  NPOU3BOAUTLCA MPU  HOMMHANbHOM
HanpshKeHMM Ha BbIBOOAX 3NEKTPOMAarHUTOB. Yncno onepauun, nognexalimx BbIMOSTHEHUIO BbIKMOYaTENEM,
OOIMKHO COCTaBNATb NO 3 BKIHOYEHUS U OTKIIOYEHUS.

11.9. M. TennoBM3NOHHbIA KOHTPOMb

Mpn KOHTpONne oueHUBaeTCa HarpeB KOHTAaKTOB U KOHTaKTHbIX COeAWHEHUI TOKOBEAYLLEero KOHTypa
BblkrtoyaTens. TennoBM3NOHHbIA KOHTPOMb NPON3BOAMUTCS B COOTBETCTBUM C YKasaHusaMu [NpunoxeHus 3.

12. ANEFA30BbLIE BbIKITKOYATEN

12.1. M, C. NamepeHne conpoTMBMEHUS U30NALMM BTOPUYHBIX Lienern 1 oOMOTOK 3NEeKTPOMarH1ToB
ynpasrneHus

M3amepeHne O0MmKHO BbINOSHATLCA B COOTBETCTBUM C Tabn. 26.1.

12.2. cnbiTaHmne nsonaumm

McnbiTaHue JOMmKHO BbINOMHATLCS B COOTBETCTBUM C YKazaHuaMu pasg. 26.2.

12.2.1. N, C. NcnblTaHne n3onsiLmm noBblLUEHHbIM HanpsXXeHnem vyactoTbl 50 My

VcnbiTaHne anekTpruyecKkor NPOYHOCTU N30NALMN NPOM3BOAUTCS Ha NOMTHOCTBIO COBpaHHOM annaparte
HanpsikeHneMm 35 KB 1 Huxe.

3Ha4eHne ncnbITaTeNbHOIO HANPSKEHUS MPUHUMAETCs cornacHo Tabn. 6.1.

12.2.2. 1, C. VicnbiTaHne n3onauum BTOPUYHBLIX Lenen n 0OMOTOK 3/1EKTPOMarHMToOB yrnpaBneHus

McnbiTaHue JOMKHO BbINOTHATLCH B COOTBETCTBMU C YKasaHUAMU pasgena 26.2.

12.3. N3amepeHue conpoTBEHUS NOCTOSSTHHOMY TOKY

12.3.1. I, C, T. 'amepeHne conpoTUBEHUS FMaBHOM LIENu

ConpoTvBneHve rMaBHOW LENWM OOIDKHO M3MepSATbCA Kak B LIeNIOM BCEro TOKOBEAYLLEro KOHTypa
nonca, Tak W OTAENbHO KaXOOro paspbiBa [OyroracUTernbHOrO YCTPOWCTBaA (ecnvM 3TO no3BondeT
KOHCTPYKTMBHOE UCMOfMHEHWe annapara).

Mpn TeKywmx pemMoHTax COMPOTUBIEHWE TOKOBEOYLLEro KOHTypa KaXgoro rnonitca BbiKoyaTens
namepsieTcs B LIeroMm.

12.3.2. 11, C, T. 3mepeHue conpoTnBneHMs 0GMOTOK 3JIEKTPOMArHUTOB yrNpaBeHnsa n o6aBOYHbIX
pe3ncTopoB B NX Lenu



M3MepeHHble 3HaYeHNst CONPOTUBMEHUIA AOMKHbI COOTBETCTBOBATh 3aBOACKMM HOPMaM.

12.4. 1, C. lNpoBepka MMHMMArIbHOIO HanpskeHnsa cpabaTbiBaHWs BbIKIoYaTeENen

BoiknioyaTenu gomkHbl cpabaTtbiBaTb Npy HanpskeHun He 6onee 0,7UHOM mpu nNUTaHWM nNpvBogda OT
WCTOYHMKA MOCTOsIHHOro Toka; 0,65UHOM mnpu nutaHum npmBoga OT CETU MNEPEMEHHOro ToKa npu
HOMVHanNbLHOM [aBfeHWW anerasa B MOMOCTAX BbIKAYaTensa M Haubonbwem paboyem AaBneHun B
pesepByapax npusofa. HanpshkeHue Ha anekTpoMarHnTbl JOMKHO NoAaBaThCs TOMYKOM.

12.5. 11, C. UcnbiTaHns KOHAEHCATOPOB AenuTenen HanpskeHms

McnbiTaHnsa OOMmKHbI BbINOMHATLCS COrnacHo ykasaHuam pasgena 20.

3HayeHne n3MepeHHON eMKOCTU JOIMKHO COOTBETCTBOBATL HOPME 3aBoa-U3roToBUTENS.

12.6. I, C. NpoBepka xapakTepUCTUK BbIKMoYaTens

Mpn npoBepke paboTbl 3nerasoBbiX BbIKNOYATENENA [AOMMKHbI OMPEeAEnsATbCA XapaKTepPUCTUKMU,
npeanucaHHble 3aBOACKMMU MHCTPYKUMAMUK, Pe3ynbTaThl NPOBEPOK M U3MEPEHUI LOIMKHBI COOTBETCTBOBATh
NacnopTHbIM AaHHbIM. Buabl onepaumn 1 CnoXHbIX LMKIOB, 3Ha4YeHUs OaBfieHWI B pe3epByape npveoga u
HanpshKEeHUN OnepaTMBHOrO TOKa, NPW KOTOPbIX [AOMMKHA MPOM3BOAMTBCS MPOBEpPKa XapaKTepucTuk
BbIKMtoyaTenen, npveedeHbl B Tabn. 10.6. 3HayeHWss COBGCTBEHHbIX BPEMEH OTKIOYEHUS U BKITHOYEHUS
OOMMKHbI  obecneumBaTbCA NPW  HOMWHANBLHOM [OaBIiEHWM 3nerasa B OyroracUTEnbHbIX —Kamepax
BbIKMOYaTEnNs, HavyanbHOM M30bITOYHOM AaBfEeHWMM CXKaToro BO3dyxa B pe3epByapax NpuvBOLOB, PaBHOM
HOMWHaNbHOMY, U HOMWHANBHOM HaMpsXXeHUU Ha BbIBOAAX Lienen aNeKkTpoMarHuToB ynpaBneHus.

12.7. 11, C. UcnbiTaHne BbIkNtoYaTenen MHOroKpaTHbIMU ONpo6oBaHNAMM

MHorokpaTHble ONpoBoBaHNS - BbIMNONIHEHWE ONepaL i BKITIOYEHUSA N OTKITIOYEHUSA N CAOXHbIX LUKIOB
(BO 6es3 BblaepXku BpemeHu Mexgy onepauuamm - Ans Bcex Bblknodatenen; OB u OBO - ans
BbIKIlOYaTenewn, npegHasHavyeHHbIx Ans pabotel B pexvmMe AlB) - AOMKHbI NPOM3BOANTLCS NPY Pa3NUYHbIX
OaBleHnsX CoKaToro Bosfyxa B NPMBOAE W HaMNPshKEHWsX Ha BbIBOAAX SIEKTPOMAarHUTOB YMNpaBfeHus C
Lenbio NPOBEPKM UCMIPaBHOCTU AENCTBUS BblKMtovaTenen cornacHo tabn. 10.6.

12.8. 1, C, T. KoHTponb Hanu4nst yTeyku rasa

lMpoBepka repMeTMYHOCTM NMPOU3BOAUTCA C NMOMOLLbLI0 Teveuckatens. [pyu KOHTpone Hanuuus yTedku
WynoM Tedyeuckatens obcnenytoTcss MecTa YNMOTHEHWMA CTbIKOBbIX COEOMHEHUA W CBapHbIX LLBOB
BbIKMNoYaTens.

PesynbTat KOHTPONSA HanMUuMs yTEYKM CUYUTAETCH YAOBIETBOPUTENbHbLIM, €CN BbIXOAHON MNpMbop
TeyeunckaTens He nokasbiBaeT yTevkn. KOHTponb Npon3BoguTcs Npy HOMUHANbHOM AaBreHny anerasa.

12.9. 11, C. lNpoBepka cogepxaHus Bnaru B anerase

CopepxaHve Bnarm B anerase onpegensietcs nepeng 3anofiHEHWEM BbIKMOYaTeNsd anerasom Ha
OCHOBaHUN N3MEPEHNS TOYKM POCbl. TemnepaTtypa TOYKM POChl anerasa AomkHa ObiTb He Bbiwe MUHYC 50
°C.

12.10. N, C. NcnbiTaHnst BCTPOEHHbIX TpaHCopMaTopoB TOKa

McnbiTaHusa OOMmMKHbI BbINONHATLCH B COOTBETCTBUM C YKa3aHUsMU pasgena 7.

12.11. M. TennoBU3MOHHbLIN KOHTPOSTb

Mpn KOHTPOmMe OLEeHMBAETCHA HarpeB KOHTAKTOB M KOHTAKTHbIX COEOMHEHWUA TOKOBeAyLLero KOHTypa
BblKMNoyaTens. TennoBn3NOHHbLIN KOHTPOMb MPOU3BOANTCH B COOTBETCTBUN C ykadaHusmu MNpunoxexus 3.

13. BAKYYMHBbIE BbIKITIKOYATEJIN <*>

<*> VlamepeHVle conpoTueIieHnA NOCTOAHHOMY TOKY, onpeneneHne onyCtTuMoro n3Hoca KOHTaKTOB,
Nn3MepeHme BpEMEHHbLIX XapaKTepUucTuk BbIKItovaTenen, namMepeHme xoga noAaBUMXKHBLIX yacten u
OHOBPEMEHHOCTMN 3aMblKaHUA KOHTAKTOB MNpPoOn3BOAATCA B COOTBETCTBUU C VIHCprKLI,VIeVI 3aBoaa-
N3roToBUTENA.

13.1. I, C. NamepeHne conpoTUBMAEHUSA M30NAUMM BTOPUYHbLIX Lenerd u oBMOTOK 3MeKTpOMarH1ToB
yrnpaeneHus

M3amepeHne OOmKHO BbINOMHATLCA B COOTBETCTBUM € Tabn. 26.1.

13.2. I, C. UcnbiTaHne n3onsumm NoBbILLEHHbIM HanpskeHnem YactoTbl 50 Iy

13.2.1. VcnbiTaHue n3onsauumn BbiknovaTensd

3HaueHne ncnbiTaTeNbHOro HANPSHPKEHUS MPUHMMAaETCS cornacHo Tabn. 6.1.

13.2.2. NcnbiTaHne M3onsiumMmn BTOPUYHBIX Liener 1 06MOTOK 311EeKTPOMarHMToB ynpaBneHuns

McnbiTaHne JOMKHO BbINOMHATHCS B COOTBETCTBUU C YKasaHUAMU pasgena 26.2.

13.3. I, C. lNpoBepka MMHUMANBHOIO HaNpsPKEHUS cpabaTbiBaHWSA 3NEKTPOMAarHWTOB YMNpaBrieHus
BbIKItouaTens

OnekTpomarHuTbl ynpaseHnsi BaKyyMHbIX BbIKMo4aTenen AomkHbl cpabaTtbiBaTh:

- ONEeKTpOMarH1Tbl BKNIOYEHNA Npu Hanps)KeHun He MeHee 0,85UHoMm;



- ANIEKTPOMAarHUTbl OTKITFOYEHUSA NPW HanNpsbkeHnn He mexee 0,7UHoM.

13.4. 1, C. NcnbiTaHne BbikoYaTeENeNn MHOTOKPaTHbIMU ONPOOOBaHNSAMM

Yuncno onepauuin n CroXHbIX LMKIOB, NOAMNEXaLlmMX BbINMOMHEHNIO BbIKIKOYaTENSMU NPY HOMUHAMNBHOM
HanpshKeHUN Ha BbIBOAAX 3NEKTPOMArHMTOB, JOMKHO COCTaBNSATD:

- 3 - 5 onepauunin BKNHOYEHUS U OTKIOYEHUS;

- 2 - 3 umkna BO 6e3 BblgepXku BpeMeHn Mexay onepaumsimu.

13.5. M. TennoBU3NOHHbIN KOHTPOIb

Mpu KOHTpONEe OuEeHUBAETCH HarpeB KOHTAKTOB M KOHTAKTHbIX COEAMHEHUI TOKOBEAYLLEro KOHTypa
Bblkrtoyatenen. TennoBM3NOHHbIA KOHTPOMb NPON3BOAMTCS B COOTBETCTBUM C YKkadaHuamu [NpunoxeHus 3.

14. PASbEOVHUTENN, OTAENUTENIN N KOPOTKO3AMbBIKATENN

14.1. T, C. NamepeHne conpoTMBMEHUS U30MALUN NMOBOAKOB U TAT, BbIMOSIHEHHbIX U3 OPraHNYecKnx
MaTepuanos

M3amepeHne O0SMKHO BbIMOMHATLCS MeraoMMeTpoM Ha HanpskeHue 2500 B. Pesynbtatbl nsmepeHuin
CONPOTMBNEHNS U30NALNM OOIDKHBI ObITb HE HUXKE 3HAYEHWI, NpUBEeAEHHbIX B Tabn. 9.1.

14.1.1. NamepeHne ConpoTMBIIEHNSA N30MSLMM MHOTOSSIEMEHTHbIX U30MATOPOB

M3mepeHune JomKHO BbIMOMHATLCA COrnacHo yKkasaHusam pasgena 17.

14.1.2. 'amepeHne conpoTUBNEHNS U30MALMN BTOPUYHBIX Lienen 1 SNeKTpoMarHuToB yrnpaBnieHus

M3mepeHne fOmKHO BbINOMHATLCA B COOTBETCTBMM € Tabn. 26.1.

14.2. 11, C. UcnbiTaHne n3onsaumm noBblWEHHbIM HanpshXkeHnem vyactoTsl 50 My

14.2.1. NcnbiTaHne OCHOBHOW MU30NALMN

Msonsumsa, coctosiwad m3 OOHO3MEMEHTHbIX OMOPHbIX W30MSATOPOB, [OSMKHA noABepratbes
UCNbITAHWAM COrMacHo ykasaHusam 1abn. 6.1.

Ms3onaumsa, coctosilas M3 MHOrO3MEMEHTHbLIX W30NATOPOB, [OOIMKHa noABepraTbCa UCMbITAHUAM
COrracHo ykasaHuam pasgena 17.

WcnbiTaHne noBbILWEHHBIM HaMpsXXeHWEM OMOPHO-CTEPXKHEBBLIX M30MNSTOPOB He 06A3aTeNbHO.

McnbiTaHne OMOPHO-CTEPXKHEBLIX M30MSATOPOB pasbeauHutenen 110 - 220 kB npoBogutca B
COOTBETCTBUM C umpkynspom L-04-97(3) "O npenynpexaeHun MnorioMOK OMOPHO-CTEPXKHEBLIX M30SIATOPOB
pasbeauHutenen 110 - 220 kB".

14.2.2. NcnbiTaHne M30mnaummn BTOPUYHBIX Liener n 0OMOTOK 3NEKTPOMarH1TOB ynpaBreHus

McnbiTaHne gomKHO BbINOMHATLCA B COOTBETCTBUM C yYKazaHUaMu pasgena 26.2.

14.3. T, C. N3amepeHune conpoTmBneHns NOCTOAHHOMY TOKY

14.3.1. NamepeHne conpoTMBIEHUSA KOHTAKTHON CUCTEMbI pas3beanHUTENEN U OTAenMTenen

M3amepeHrne [OOMKHO BbIMNOMHATLCA MEXAy TOYKaMU "KOHTAKTHbIA BbIBOL - KOHTAKTHbIA BbIBOA'".
PesynbTtatbl M3MepeHui CONPOTMBIIEHUN [AOMKHbI COOTBETCTBOBATb 3aBOACKMM HOpMaM, a npu KX
OTCYTCTBWM - AaHHbIM Tabn. 14.1.

Tabnuua 14.1

JOnyCTUMbIE 3HAYEHUA COI'IPOTI/IBJ'IEHI/JVI
KOHTAKTHbIX CUCTEM PASBEOVHUTENEN

Tun pas3bpeOoVMHUTEIIS HoMmHEanbHOE HoMMHaJIbHEIM JonycTumoe
HanpsaxeHue, kB TOK, A 3HaUeHUue
CONPOTHUBJIEHUS,
MKOM

PJIH 35 - 220 600 220
POH3 500 2000 200
OcTasyibHEEe THIIE Bce KJacce 600 175
HaIpPsSXeHUS 1000 120
1500 - 2000 50

14.3.2. WN3mepeHne COMpPOTUBNEHNST OOMOTOK 3MEKTPOMAarHUTOB YrpaBreHus OTAenutenen wu
KOpOTKO3aMbIkaTenen
PesynbTathl M3MepeHun conpoTuBeHNn 06MOTOK AOMKHbI COOTBETCTBOBATL 3aBOLCKMM HOPMaMm.



14.4. 11, C. NamepeHune KOHTaKTHbIX 4AaBNEHUA B pa3beMHbIX KOHTaKTaxX

PesynbTatbl namepeHuii 4OMMKHBI COOTBETCTBOBATL 3aBOACKMM HOpMaM.

14.5. 1, C. NpoBepka paboTbl pasbeanHNTENs], OTAENUTENS U KOPOTKO3aMbIKaTeNs

AnnapaTbl C pyYHbIM ynpaBneHnem OOIMKHbl ObiTb MPOBEPEHBI BbIMOMHEHVEM 5 onepauun BKITHOYEHUS
n 5 onepawmm OTKNIOYEHUS.

AnnapaTbl C AWCTAHUMOHHBLIM YrpaBreHneM JOMMKHbl ObiTb Takke MNpPOBEpPeHbl BbINOMHEHMEM 5
onepaumin BKMOYEHUA W TaKOro e 4ucna onepaumi OTKMYEHUA MNpU HOMWUHANBHOM HaMpsiKeHUU Ha
BbIBOJAX 3NEKTPOMArHMToB U aneKkTpoaBuraTenen ynpasneHus.

14.6. N, C. OnpegeneHne BpeMEHHbIX XapaKTepuUCTHK

OnpeaeneHne BpeEMEHHbIX XapakTEPUCTUK 006A3aTeNbHO ANnst OTAENUTENen N KOPOTKO3aMbIKaTeNen.

Pes3ynbTaThl namepeHnii 4OMMKHbI COOTBETCTBOBATL 3aBOACKMM HOpMaM.

14.7. 1, C, T. MNpoBepka paboTbl MexaHU4YecKon ONOKMPOBKM

BrnokmpoBka He [OMmMKHA MO3BOMSATH OMEPUPOBaHME [NABHBIMW  HOXaMW MPU  BKIOYEHHbIX
3a3eMILWMX HOXax 1 HaobopoT.

14.8. M. TennoBU3NOHHbLIN KOHTPOSTb

[Mpn KOHTpOME OLEHMBAETCA HAarpeB KOHTAKTOB WM KOHTAKTHbIX COEAMHEHWA TOKOBEOYLLEro KOHTypa.
TennoBU3MOHHBIN KOHTPOITb MPON3BOANTCS B COOTBETCTBUM C YKkadaHuamu [Npunoxexus 3.

15. KOMMNEKTHbIE PACNPEAENUTENBHbIE YCTPOWCTBA
BHYTPEHHEW N HAPY>KHOW YCTAHOBKW <*>

<*> KomnnekTHble pacnpegenuTernbHble YCTPOWCTBA C 3rerasoBov M30MsumMen UCMbITbIBAOTCS B
COOTBETCTBMM C TPEOOBAHNAMN TEXHNYECKON JOKYMEHTaALUN U3roToBUTENd ans kaxagoro tuna KPY3.

O6beM U HOpMbI McnbITaHU anemeHToB KPY (BblkniovaTenu, CUNOBblE U U3MepUTENbHbIE
TpaHccopmaTopbl, paspsaHvKN, pasbeamHuTenu, kabenu u T.n.) NpuBeAeHbl B COOTBETCTBYOLINX pasaenax
HacToswmx Hopm.

15.1. I, C. iamepeHune conpoTnBREHMS N3onsaunm

15.1.1. 'amepeHne conpoTUBIEHNS U30NALNN SNEMEHTOB M3 OPraHNYEeCKNX MaTepmnanos

M3mepeHuns Npon3BoasaTCA MEraOMMETPOM Ha HanpsikeHue 2500 B.

ConpoTuBneHne n3onsiLmMm OMKHO ObITb HE HUXKE 3HAYEHUI, NPUBEOEHHbIX B Tabn. 9.1.

15.1.2. 'amepeHne conpoTUBIIEHNS U30NALNN BTOPUYHBIX Lienen

NamepeHne npousBogutca MeraommeTpoM Ha HanpsbkeHwe 500 - 1000 B B cooTtBeTctBMM C Tabn.
26.1.

ConpoTuBneHne M3onALUN KaXX40oro NpucoeanHeHnst BTOPUYHbIX Lenen co BCeMu NpucoeanHeHHbIMU
annapatamu (pene, npnbopkl, BTOPUYHbIE 0OMOTKM TpaHCOPMaTOPOB TOKa U HanpsKeHUsa U T.M.) LOMKHO
ObITb He MeHee 1 MOMm.

15.2. 1, C. UcnbiTaHne NOBbIWEHHBIM HanpsikeHnem vactoTtbl 50 My

15.2.1. NcnbiTaHne n3onauum NepBUYHbIX Lenemn syeek

VMcnbiTaTenbHoe HanpsbkeHWe  yCTaHaBnMBaeTcst cornacHo Tabn. 6.1.  [MpogormkuTensHOCTb
NPUNOXEHNA NCNbITAaTENbHOIO HanNpskeHus ana apdoposon n3onaumm - 1 MuH.

Ecnun wun3onaums  s4eek CoOOepXUT  3NEeMEHTbl M3  TBepAblX OpraHMYeckux MaTepuarnos,
NPOAOIMKUTENbHOCTE NPUMOXEHUS UCMbITATENbHOIO HANPSKEHWUST COCTaBMNSET 5 MUH.

Bce BbIABWKHbBIE 3MIEMEHTHI C BbIKIOYATENAMN YCTaHaBNMBalOTCA B paboyee NornoxeHue, BKIOYaAOT
BblKMOYaTENN;  BbIABWXKHbIE  3fieMeHTbl € paspsagHuKaMu,  CUMOBbIMU N U3MEPUTENbHbBIMU
TpaHcdopMaTopamMm BbIKaTbIBAOTCA B KOHTPOSIbHOE MofoXeHue. chnbiTaHne NOBbILWEHHbIM HanpsXXeHnem
NPON3BOAMTCS 4O NPUCOeMHEHNS CUIOBbLIX Kabernen.

15.2.2. AcnbiTaHne M3onauumn BTOPUYHBIX Lienen

McnbiTaHne gomkHO BbINOMHATLCS B COOTBETCTBUM C yYKazaHuaMu pasgena 26.2.

15.3. 1, C, T. lNpoBepka COOCHOCTU U BEMNYUHBI BXOXAEHWS NOABWMKHbBIX KOHTAKTOB B HEMOABWXHbIE

15.3.1. NpoBepka COOCHOCTM KOHTaKTOB

HecooCHOCTb KOHTakTOB He [ofkHa npeBblwate 4 - 5 mM. BepTukanbHbil nodT namenen
pa3beaNHSIIOLNX KOHTAKTOB BbIKATHOM TENEXKM A0MmKeH ObiTb B Npegenax 8 - 14 mm.

15.3.2. BxoxaeHne nogBuMKHbIX KOHTAKTOB B HEMoABUXKHbIe

BxoxaeHne noaBMXKHbIX KOHTAKTOB B HEMOABWXHbIE OOIMKHO ObITb HE MeHee 15 MM, 3anac xoda - He
MeHee 2 MM.

15.4. 11, C. NamepeHue conpoTMBEHNS MOCTOSHHOMY TOKY

15.4.1. NamepeHne conpoTUBEHNSA MOCTOSHHOMY TOKY Pa3beMHbIX KOHTAKTOB



COI'IpOTVIBJ'IeHI/Ie pa3beMHbIX KOHTAkKTOB He OOJPKHO MNpeBbillaTb 3HaYEHUN, npuBeaeHHbIX B Tabn.

15.1.
Tabnuua 15.1
JOMYCTUMBIE 3HAYEHWA CONPOTUBIEHU
MOCTOAHHOMY TOKY 3JIEMEHTOB KPY
N3mepsaembin anemeHT JonycTumMble 3Ha4YeHns conpoTMBEeHns
<*>
1. BTbI4HbIE KOHTAKThI [onycTumble 3Ha4YEeHUSA CONPOTMBIIEHNSA KOHTAKTOB
nepBUYHON Lienn npuBeaeHbl B 3aBOACKUX MHCTPYKLMAX.
B cnyyasx, ecnu 3HayeHnsa ConpoTUBNEHNS KOH-
TakTOB He NpuBeaeHbl B 3aBOACKUX MHCTPYKLMSAX,
OHM AOMMXHbI ObITb HE Donee:
ans KoHTakToB Ha 400 A - 75 MkOwM;
ans KoHTakToB Ha 630 A - 60 MkOWM;
Ans KoHTakToB Ha 1000 A - 50 mkOwm;
Ans KoHTakToB Ha 1600 A - 40 mkOwm;
Ans KoHTakToB Ha 2000 A 1 Bbiwwe - 33 MKOM
2. CBA3b 3a3eMIieHns He 6onee 0,1 Om
BbIZIBM)KHOIO 3nemMeHTa
C KOpNycom

<*> I3MmepeHne BbINOMHSETCH, €Crny NO3BONAET KOHCTPYKums KPY.

15.5. 1M, C. KoHTponb COOPHbIX LUWH

KOHTpONb KOHTaKTHbIX COEOVUHEHMN COOPHbLIX LUWH [OMKEH BbIMOMHATLCSA COrMAcHO YKa3aHWsIM
pasgena 17.

15.6. I, C. MexaHn4eckne ncnbitTaHns

McnbiTaHus BkNOYAOT 5-KpaTHOE BKaTbiBaHNE W BblKaTbiBaHWE BbIABMXKHBLIX 31IEMEHTOB C MNPOBEPKON
COOCHOCTU pasbeauHSIloLWLMX KOHTAKTOB FMaBHOW Uenu, paboTbl LUTOPOYHOrO MexaHu3Ma, OrOKMPOBOK,
domkcaTopoB.

16. KOMIJIEKTHBIE SKPAHMPOBAHHBLIE TOKOMNMPOBObI 6 KB 1 BbILIE

Obbem ¥ HOpMblI WUCMbITAHMN OOOPYAOBaHUSA, BCTPOEHHOrO B TOKOMNPOBOA (M3MepuTENbHbIE
TpaHcopmMaTopbl, KOMMYTauMOHHas annapaTtypa, BeHTWNbHble pas3psgHukM K T.N.), nNpuBegeHbl B
COOTBETCTBYIOLWNX pasgenax Hopm.

B aTom pasgene npuBeaeHbl 06bEM M NEPUOANYHOCTE UCTIbITAHUI CMOHTUPOBAHHbBIX TOKONPOBOAOB.

16.1. N, K. 'amepeHne conpoTUBNEHNSA U30MALMM

M3mepeHune nponsBoamTcs MeraoMMeTpoM Ha HanpskeHune 2500 B.

ConpoTtuBneHve nsonsumn, n3MepeHHoe npy BBOAE TOKOMNPOBOAA B SKCNyaTauuio, UCnonb3yeTcs B
KayecTBe UCXOAHOro AN NocneayLwero KOHTPors, NPOBOAMMOrO Npy KanutanbHOM PEMOHTE reHepaTopoB
unu KPY.

16.2. I, K. WcnbiTaHne uM30MaUMM TOKOMPOBOAA MOBbILIEHHLIM HanpsKeHWeM MnpOMBbILLIEHHON
4YacToTbl

3HayeHus ncnbiTaTeNbHOrO HaNPSXXeHUs A5s U30NAuMM TOKONPOBOAa NPU OTCOEAMHEHHbIX 0OMOTKax
reHepaTopoB M CUIOBbLIX TpaHCOpPMaTopoB NpvBedeHsl B Tabsn. 6.1. [Ing TokonpoBogoB ¢ obLwmMM Ansi Bcex
Tpex a3 9KpaHOM WUCMbITaTeNbHOE HanpshkeHue npuKnagbiBaeTcsa noovepeaHo K Kaxaon dase
TOKONpOBOAa NpW ocTarnbHbIX asax, CoOeANHEHHbIX C 3a3EMIIEHHBIM KOXYXOM.

OnNnTenbHOCTb MPUNOXEHMS WUCMLITATENBHOIO HanpsbkeHus dapdopoBor usonsauumn coctasnset 1
MWH.

Ecnu wmsonaums TokonpoBoda COAEPXUT 3MeMeHTbl U3 TBEpAbIX OpraHW4Yeckux martepuanos,
NPOAOIPKNTENBHOCTD NPUMOXEHUS UCTIbITATENBHOrO HAaNPSXXEHUA COCTaBNSAET 5 MUH.

VcnbiTaHusa B akcnnyaTauum npomM3BoaaTca Npu KanutanbHOM peMOHTe reHepaTopoB unu KPY.

16.3. I, K. NpoBepka ka4yecTBa BbIMNOMHEHNSA COEANHEHUN LLUVH U 3KPaHOB

lMpoBepka kayecTBa BbLIMNOMHEHUS COEAWHEHWUW LWMH TOKOMNPOBOAOB [AOMMKHA MNPOU3BOAUTLCA B
COOTBETCTBMM C TPEOOBAHMAMU NHCTPYKLUW 3aBOL4A-U3rOTOBUTENS.



lMpoBepka kayecTBa CBAPHbLIX COEOMHEHMI MPUW MOHTaXe TOKOMPOBOAOB AOMKHA BbIMOMHATECS B
COOTBETCTBMM C WHCTPYKLUMEW MO CBapKe artoMUHWSA, WK, NPU HanmuyMum COOTBETCTBYHOLLEN YCTaHOBKM,
METOAOM PEHTIEHO- UK FaMMacKonuu, U cnocoboM, peKOMeHA0BaHHbIM 3aBO4OM-M3rOTOBUTENEM.

LLIBbI CBapHbIX COEANHEHUI LUMH U 9KPAHOB AOMKHbI OTBEYaTh Criegyrowmm TpeboBaHnsm:

- He [JOonycKalTCca TPeLMHbI, MPOXOrk, He3aBapeHHbIe KpaTepbl U HEMpoBapbl, cocTaBndwwme done
10% anvHbl wea npw rmybuHe 6onee 15% ToNWWHLI CBapMBaeMOoro MeTanna,;

- CymMMapHoe 3HadeHue Henposapa, NoApe3oB, rasoBblX NMOP, OKUCHBLIX N BONb(PaMOBbIX BKMOYEHWN
CBapHbIX LUMH U 3KPaAHOB M3 antOMUHWS U €ro CNIIaBOB B KaX4OM pacCMaTpUBaeMOM CEYEHUUN OOIMKHO ObiTb
He Gonee 15% TonwMHbI CBapvMBaemMoro MeTanna. B akcnnyatauum cOCTOSIHME CBapHbIX KOHTAKTHbIX
coeguHeHMn onpegensetcsa BuayanbHO. KOHTPOMb OCYLUECTBRSIETCA NPW  KanutarbHOM  PEMOHTE
reHepaTopoB unu KPY.

16.4. I, K. lNpoBepka yCTPONCTB NCKYCCTBEHHOW BEHTUNALMN TOKONPOBOAa

lMpoBepka NPOM3BOANTCS COMMAacHO MHCTPYKLMKN 3aBOAa-U3roToBUTENS.

16.5. T, K, M. lNpoBepka OTCYTCTBUSA KOPOTKO3aMKHYTbIX KOHTYPOB B TOKOMPOBOAAX reHepaTOpHOro
HanpshkeHus

lMpoBepka Mpu BBOAE TOKOMPOBOAOB B 3KCMSyaTauMio M MpU KanuTarbHbIX PEMOHTaxX NpoOV3BOAWTCSA
cornacHo Tabn. 16.1. Mexagy peMoHTamun npoBepka MOXET ObITb 3amMeHeHa TENOBM3NOHHBIM KOHTPOMEM,
NpoBOANMbIM B COOTBETCTBUM C TpebosaHnsamm MpunoxeHus 3.

Tabnuua 16.1

KPUTEPUN OTCYTCTBUA KOPOTKO3AMKHYTbBIX KOHTYPOB B TOKONPOBOJAX

KoHcTpyk- [IlpoBepsaeMmer y3en Kpurepuit oLeHKU [IpuMeuaHMe
LM TOKO- COCTOSHUSA

npoBoOIa

C Hemnpe- N3014UMA 3KPaHOB

PBIBHEIMI WM KOPpOoOOB

SKpPaHaMu TOKONNPOBOZA OT

KOpIlyCca TpaHC-
dopmMaTopa M
TeHepaTopa IIpu:

- HEINPEPEIBHOM OrcyTcTBUE [Ipr BUBYyAaJIBHOM
BO3OYWHOM 33a30pe |MeTajlJIM4eCKOI'O oCMOTpe

(memm) Mexmy 3AMBEIKAHUA MEXIY

SKpaHaMM TOKO- SKpaHaMu u

npoBona u KOPITYy COM

KOPIIyCOM reHepaTopa

reHepaTopa

- OIHOCTOPOHHEMN HeJIoOCTHOCTD [lpr BU3YyAaJIBHOM
M30JIALNN M3OJIALVOHHEIX OCMOTpE
yHJ‘[OTHeHVIﬁ SKpa- BTYJIOK, OTCyTCTBUE

HOB U KOpPOOOB KacaHusa

TOKONPOBOLa OT [IOBEPXHOCTAMA

KopIyca 3KPAaHOB WK

TpaHchopMmaTopa n |kopobos (B MecTax

TeHepaTopa U3ONVPOBKM)

KOPIIyCOB TpaHchop-
MaTopa M I'eHepaTo-

pa

- IBYCTOpPOHHEM ConpoTUBJIEHE N3mepsaeTcs
M30J1A1MN n30J1Aa1MM CBHEMHOI'O MeraoMMeTpPOM Ha
YIJIOTHEeHUM sKpaHa mim kopoba |Hamnpsaxeuue 500
CBEMHEIX 3KPaHOB OTHOCUTEJIbHO - 1000 B

U KOpOOOB KopIyca

TOKONPOBOIA, TpancdopMaTopa u

IIONCOEIMHEHHEX K |T'eHepaTopa Ipu

KOpIyCy IEMOHTYPOBAaHHEIX

TpaHchopMaTopa M |CTSKHBIX WNMIbBKAX U




TeHepaTopa 3a3eMJIA0IMX
IIPOBOIOHMKAX IOJIKHO
6uTs He MeHee 10
xOM
CexumoHnu- |M3omaumsa 3a30p B CBeTy [Ipy BU3yaJIbHOM
POBAHHEE PE3MHOBEIX Mexnoy ©OoJTaMmu ocMOTpe
KOMIIEHCATOPOB COCEeIHUX HaXMUMHBIX
DKPaHOB KOJIel PE3UMHOBOIO
TOKOIPOBOIOB OT KOMIIeHCaTopa
Kopnyca IOOJIKeH OBITb He
TpaHchopmMaTopa ¥ |MeHee 5 MM
reHepaTopa
Nsomauusa ConpoTuBJIeHKE lIsmepsaeTca
PE3UHOBEIX MBO0JIAUMM BKpaHa METaoMMETPOM Ha
YIIJIO THEHMUMI OTHOCHUTEJILHO nanpsxexHre 500
CBEMHEIX U MeTannokoHcTpykuuii[- 1000 B
MO BVIKHEIX Opu OEeMOHTUPOBAH-
3KPaHOB HBIX CTSXHBIX UWNIUIIb-
Kax IOOJIXHO OBITH
He Mmenee 10 xOwm
Bce Tumne M30JIALMOHHEIE ConpoTuBIIeHUE 1. Usmepsercs
c IPOKJIAOKM M30JAUMM TPOKJIALOK [ METTAOMME TPOM
OBYXCJIOM- CTaHMH 3KPaHOB OTHOCUTEJIbHO Ha HaNpSXeHUe
HEIMI MerasmokoHcTpykumit [500 - 1000 B
OpokJanka- IOOJIXKHO ORITH HEe 2. CocrTosHue
MM CTaHMH MeHee 10 xOm MBOJISLMOHHEBIX
SKPaHOB BTYJIOK
OOJITOB KpPEeIlJIeHUA
CTaHUH NpOoBeps-
eTcsa BUBYAaJIbHO
Bce Tunme Mexnyda3HbIe Tary DoJpxkHBEL MMETh |IlpM BU3yaJsIbHOM
TATU MBOJIALMOHHEE ocMOTpeE
paszwvenuMHUTENIeM M |BCTAaBKUM WM OPyTUe
3as3eMInuTesIen BJIEMEHTEI, MCKJIO-
Japumye odpas30oBaHMUE
KOPOTKO3aMKHYTOT'O
KOHTypa

16.6. I, K, T, M. KoHTpornbHbIM aHanu3 rasa Ha coaepxaHue Bogopoaa 13 Tokonposoaa
MpousBogutcsa B cooTBeTCTBUM C N. 3.26.

17. CBOPHbLIE N COEAVUHNTENBbHBLIE LUNHbI

17.1. I, K. UamepeHne conpoTMBEHNS N30NALUM NOABECHbBIX U ONOPHbIX dapdOpOBLIX N30NATOPOB

M3amepeHne npou3BoANTCA MEraoMMeTpoM Ha HanpsbkeHne 2500 B TOnMbKO Mpy MOMNOXUTENbHON
TemMnepaTtype OKpY>KatoLLero Bo3ayxa.

Mpn MOHTaXe U30NATOPOB COMPOTUBMIEHME U3ONSALUUN U3MEPSIETCS HEMNocpeacTBEHHO nepen
YCTaHOBKOW M30MSATOPOB.

ConpoTMBNEHNE KaXXOOro N30MATOPa UIN KaXKAOro drieMeHTa MHOTO3JIEMEHTHOIO N30NATopa OOJMKHO
ObITb He MeHee 300 MOwm.

17.2. M, K. VicnbiTaHne n3onsaumm LWWH NOBbILWEHHbIM HanpsbkeHmem YacTtoTel 50 My,

3HayeHnsa ncnbiTaTeNbHOro HaMNpPsHKeHWs NpmMBeneHbl B Tabn. 6.1,

BHOBb ycTaHaBnNMBaeMble MHOIO3MEMEHTHbIE WUMWN MNOABECHbIE M30MATOPbI AOMKHbI UCMbITHIBATLCS
NoBbILLIEHHbIM HanpsikeHreM 50 kB vactoTbl 50 MU, npuknagsiBaeMbiM K KaXoMy afieMeHTY U3onatopa.

OnNuTenbHOCTbL NPUNOXEHNUST UCMbITATENBHOMO HANPSKEHUS - 1 MUH.

17.3. NpoBepka COCTOSAHNS BBOAOB M MPOXOAHbLIX M30NATOPOB

MponsBoanTCcsa B COOTBETCTBUM C MNOMOXEHUsIMU pa3aena 23.



17.4. M. TennoBU3NOHHbLIN KOHTPOSTb

TennoBMU3MOHHLIN KOHTPOSb NPOU3BOAUTCA B COOTBETCTBUM C yKazaHUAMM [punoxeHus 3.
17.5. KOHTPOMb KOHTaKTHbIX COeaUHEHWI

KoHTponb Nnpor3BoaMTCS B COOTBETCTBMM C NOMNOXeHUsiMu pasgena 31.

18. TOKOOI'PAHNYNBAIOLWLNE CYXUE PEAKTOPbI

18.1. 1M, K, T. NamepeHue conpoTMBeHUs N30MsLMM 0OMOTOK OTHOCUTENBHO BONTOB KPenneHus

M3mepeHne nponssoanTcs meraoMmeTpoM Ha HanpsbkeHmne 1000 - 2500 B. 3HaveHne conpoTMBieHns
N30MAUUN BHOBb BBOOUMBbIX B 3KCMyaTauuio peakTopoB AOMKHO ObiTb He MeHee 0,5 MOM 1 cocTaBnaTb He
meHee 0,1 MOM B npouecce akcniyatauum.

18.2. I, K. cnbiTaHne onopHbIX M30MNATOPOB peakTopa MOBbILUEHHbIM HanpsKeHneM NpOoOMbILLIIEHHON
YacToTbl

McnbiTaTenbHoe HanpshkKeHWe OMOPHbIX N30MSTOPOB MOMHOCTLIO COOPaHHOro peakTopa NpUHUMAaETCS
cornacHo tabn. 6.1.

MpoaomKNTENBbHOCTE NPUMAOXKEHUSA UCTLITATENBbHOIO HAaNPSKEHUS - 1 MUH.

VcnbiTaHne OMnOpHLIX M30MSATOPOB PEaKTOPOB MOBbLILLEHHBIM HaMPs>)KEHNEM MPOMBbILLIIEHHON YacToThl
MOXeT NPOU3BOAUTLCS COBMECTHO C U30SIATOPaMM OLLUMHOBKM SHENKN.

19. ANEKTPOOUIBTPbI

19.1. M. K, T. 'amepeHne conpoTMBNEHMS n3onsumm o6MOTOK TpaHcdopmaTopa arperata nuTaHms

M3mepeHre nponsBoamTcs MeraoMMeTpoM Ha HanpsixeHne 1000 - 2500 B.

ConpoTuBneHue usonsuum o6mMoTok HanpshkeHnem 380 (220) B BMecTe ¢ noAcoeAUHEHHBIMU K HAM
LensamMm JOrmKHO ObiTb He MeHee 1 MOm <*>,

ConpoTtuBneHve m3onaumm obMOTOK BbICOKOrO HamnpshKeHUs He OOJMKHO ObiTb Huwke 50 MOM npwu
Temnepatype 25 °C unm He JOIMKHO ObITb MeHee 70% 3Ha4YeHUs, yka3aHHOroO B MacnopTe arperara.

19.2. I, K. UcnbiTaHne nsonsauum uenen 380 (220) B arperata nutaxus

VcnbiTaHne nsonsumm nponssoauntcs HanpsbkeHnem 2 kB yactotbl 50 'y B Te4eHne 1 MUH. <*>,

<*> DrieMeHTbl, paboTatoLime npu HanpsbkeHnn 60 B 1 HWke, 4OSKHbI ObITb OTKITIOYEHbI.

19.3. 1, K, T. 'amepeHune conpoTMBIIEHUS N30M1SILUMM Kabers BbICOKOTO HanpsiKeHns

ConpoTtuBneHve 13ondumm, U3aMepeHHoe MeraoMmeTpom Ha HanpsbkeHue 2500 B, He AomkHO ObiTb
meHee 10 MOwm.

19.4. 11, K. UcnbiTanue nsonsaumm kabens BbICOKOro HanpsikeHMs U KOHUEBbIX KabenbHbIX MydT

WcnbiTaHne nponssoantcs HanpsixkeHnem 75 kB noctosHHOro Toka B TedeHne 30 MUH.

19.5. 1M, K. UcnbiTaHue TpaHcdopMaTopHOro Macna

MpenenbHO gonycTuUMble 3HaYeHMst NPOOMBHOMO HanpsXXeHus macna: oo 3anueku - 40 kB, nocne - 35
kB. B Macre He AOMKHO coaepxaTbCs CrefoB BoAbl.

Tabnuua 19.1

YKASAHUA MO CHATUIO XAPAKTEPUCTUK SNEKTPO®UITIBTPOB

HcnbiTyemblin Mopsaaok CHATUA BONbT-amnep- TpeboBaHus Kk
00ObeKT HbIX XapakTepUcTuK pesynbTatam
NCNbITaHUN
1. Kaxxgoe none BonbT-amnepHas MpobusHoe
Ha Bo3ayxe XapakTepucTmka CHUMaeTcs HanpsbkeHne Ha
npv NNaBHOM NOBbILLEHU 3AneKkTpoaax JOSMKHO
HanpsikeHus ¢ MHTepBanamm ObITb He MeHee 40 kB
N3MEHEeHNs TOKOBOW Harpysku npyv HOMUHaNBEHOM
5 - 10% HOMMHarbHOro TOKe KOPOHbI B
3HayeHust 0o NpeanpobonHoro TeyeHne 15 MuH.
ypoBHs. OHa cCHMMaeTcs npu
BKIMIOYEHHbIX B HENPEPbLIBHYIO
paboTy MexaHn3max
BCTPSAXMBAHMWS SMEKTPOAOB U
AbIMOCOCcax




2. Bce nons To xe XapakTepucTuku,
anekTpodunbTpa CHATbIE B Hayane n
Ha Bo3gyxe KOHUe 24 4
UCNbITaHUSA, He
OOIMKHBI OTNNYaThCA
Opyr oT gpyra bonee
yem Ha 10%

3. Bce nong BonbT-amnepHas XapaKTepucTumku,

anekTpodunbTpa XapaKTepucTka CHUMaeTCs CHATbIE B Hayane u

Ha ObIMOBOM npv NaBHOM NOBbILLEHUM KOHUe 72 4

rase HanpskeHus o UCMbITaHWs, He
npeanpoboHOro ypoBHS OOJDKHbI OTNNYaTbLCA
(BOCXoasLLas BETBb) C apyr ot gpyra 6onee
WMHTepBanamn U3MeHeHus yeM Ha 10%

TOKOBOW Harpysku 5 - 10%
HOMMHAIBLHOIO 3HAYEHUS U
Npv NIIABHOM CHUXEHWU
HanpshkeHus (HucxogsAwas
BETBb) C TEMU Xe
WHTEpBanamMm TOKOBOM
Harpy3kn. OHa cHuMmaeTcs
npu HOMWHaNLHOW NapoBOW
Harpyske kotna u
BKIMIOYEHHbIX B HENPEPbLIBHYHO
paboTy MexaHm3amax
BCTPAXMBAHUA 3NEKTPOAOB

19.6. 1M, K, T, M. lNpoBepka ncnpaBHOCTX 3a3eMIIEHNSA INIEMEHTOB 060pyA0BaHNS

lMpousBoguTCcs nNpoBepka HAAEXHOCTU KpenfeHus 3a3eMNUTENbHbIX LWWH K 3a3eMnutensm U
crnegylowum aneMeHTam obopyaoBaHMs: OCaauTeNbHbIM 3MEKTPOA4AaM, NMOMOXUTENBHOMY NOMCY arperata
NUTaHWs, KOpMyCy amnekTpodunbTpa, Koprycam TpaHCOpPMaTopoB M 3MekTpoAaBuratenen, OCHOBaHMWIO
nepeknoyarTenen, Kapkacam naHenem u LWUTOB YNPaBrieHWs, KoXyxam kabensi BbICOKOTO HanpsXxeHus,
fnioKkam nasoB, ABepkam WU3OMSATOPHbIX KOPOOOK, kopobkam kabenbHbiXx MydT, driaHuam W30onsaTopoB U
OPYrYM MeTannm4yeckum KOHCTPYKLUMAM COrNacHO NPOEKTY.

19.7. M, K, T. NpoBepka conpoTUBAEHMS 3a3eMNSAIOLLMX YCTPONCTB

ConpoTtuBneHve 3aseMnuTensd He [OSMKHO npesblwaTs 4 OM, a nepexogHoe ConpoTuBeHWe
3a3eMIISOWNX YCTPOUCTB (MeXay KOHTYpPOM 3a3eMneHuss 1 getanbio 000pyaoBaHws, noanexaiien
3as3emnenuo) - 0,05 Om.

19.8. 1, K, T. CHATHNE BOMbT-aMMNepHbIX XapaKTEPUCTUK

BonbT-aMnepHble xapaKkTepucTuku anekTpocunbTpa (3aBUCMMOCTb TOKa KOPOHbI MONnewn  oT
MPUMOXEHHOIO HaNpsPKEHWsT) CHMAlOTCA Ha BO34yXe M ObIMOBOM rase CornacHo ykasaHusam tabn. 19.1.

20. KOHOEHCATOPBbI

Ob6bem 1M HOpMbI MPOBEPOK U UCTLITAHWIA, NPUBEAEHHbIE HUXE, PACNPOCTPaHSIOTCS Ha KOHAEHCcaTopsl
CBS13W, KOHAEeHcaTopbl 0T6Opa MOLLHOCTKW, KOHAEHCATOPb! AN AenuTenen HanpshkeHus, KOHAeHcaTopbl Ans
NoBbILLEHUA KOSdDd.)VILI,VIeHTa MOLLHOCTK, KOHAEeHCaTopbl YCTAHOBOK I'IpOD,OJ'IbHOI7I KoOMneHcaummn u
KOHOEeHCaTOopbl, UCnosnb3dyemMble aAnda 3alnTbl OT nepeHanmeeHMVl.

20.1. M, K, T, M. lNMpoBepka COCTOAHMSA KOHOEHcaTopa

MponssoanTcs NyTEM BU3yanbHOTO KOHTPONS.

Mpn obHapyxeHun Teun (KanenbHOM WM WMHOW) XMOKOro AM3NeKTpuKka KoHaeHcatop OGpakyetcs
HEe3aBMCUMO OT Pe3yrnbTaToB OCTalbHbIX UCMbITAHUNA.

20.2. 1, K. Ml3mepeHne conpoTuBneHns pa3psgHoro pesvctopa KoHAeHCaTopoB

ConpoTvBneHue paspsaHoOro pesuctopa He A0mKHO npesbiwats 100 MOwm.

20.3. 11, K, M <*>. lamepeHne eMKoCTu

<*> VIamepeHnsi no kateropun "M" Npom3BOgATCA Npu OTpULATENbHbLIX pe3ynbTaTtax KOHTPONsA Mo .
20.7.



EMKOCTb n3amepsieTcst y kaxgoro oTAenbHO CTOSILLEro KOHAeHcaTopa C BbIBOAOM €ro u3 paboTbl unu
nog pabouvm HanpshkeHvem (NyTemM U3MepeHWsi eMKOCTHOrO TOKa WM pacnpefeneHvs HanpsbkeHus Ha
nocnegoBaTenbHO COeAUHEHHbIX KOHOEHCaTopax).

N3mepeHne emkocTu sBnaeTcs obs3aTernbHbiM MOCMEe WUCMbITaHWS KOHAEHCATopa MOBbILEHHbLIM
HanpsaXXeHneMm.

OTKNOHEHUS N3MEPEHHbIX 3Ha4YeHUn eMKOCTHn KOHOEHCATOPOB OT NaCnoOpPTHbIX HE OOJMKHbl BbIXOAUTb
3a npegenbl, ykasaHHble B Tabn. 20.1.

Tabnuua 20.1

AOornyCTMMOE NSMEHEHME EMKOCTW KOHOEHCATOPOB

HavMeHOBaHVe JomycTuMoe MU3MEeHEeHVE U3MEPEHHON!
eMKOCTM KOHIEHCATOpa OTHOCUTEJIEHO
NacrnopTHOTO 3HadyeHusa, %
pyY epBOM B BDKCIUIyaTalun
BRJTIOUE HUN
KoHOeHCaToOps CBA3M, oTHopa +/- 5 +/- 5
MOWHOCTU ¥ HOEJINTEJIbHHE
KOHIOEeHCATOPH IJif [MOBBIIEHUS +/- 5 +/- 10
KO2QOMLIMEHTa MOWHOCTU U
KOHIIEHCATOPH, MUCIOJb3yEMEe
OJIS BaWMTH OT [IEePEeHAaNPIKeHUNA
KoHunmeHCaTOPH NIPOLOJILHOM +5 +/- 10
KOMIIEHCAalUN -10

Mpn KOHTpPOME KOHOEHCATOPOB Mof pPabouMm HanpskeHMEeM OLEHKa MX COCTOSIHMS MPOM3BOOUTCSA
CpaBHEHMEM W3MEPEHHBIX 3HAYEHWA EMKOCTHOIO TOKa WIM HanpshKeHUs KOHAeHcaTtopa C WUCXOLHbIMU
OaHHBIMW NN 3HAYEHNSIMN, MOMYYEHHbIMU 1151 KOHAEHCATOPOB Apyrux das (NpucoeamHeHUNn).

20.4. 1, K. NamepeHune TaHreHca yrna ananekTpuyeckux notepb

M3mepeHne npou3BoouTCA Ha KOHAEHcaTopax CBA3W, KOHAeHcaTtopax oTbopa MOLHOCTU U
KOHAeHcaTopax aenutenen HanpskeHns.

M3mepeHHOe 3HauveHue tg aenbTa He AOMmKHO npesbiwaTts 0,3% (npu Temnepatype 20 °C) npu
nepsoMm BKritoMeHun 1 0,8% B akcnnyataumn.

20.5. I. NcnbiTaHne NOBbILWEHHBIM HANpPs>XXeHUeMm

McnbiTbiBaeTCS M30MSUUA OTHOCUTENBHO KOpnyca Npu 3akopoYeHHbIX BbIBOAAX KOHAeHcaTopa.

BenuunHa n npoaomXNTenbHOCTb MNPUIOXEHUSA MUCMbITAaTENbHONO HanpsXeHWs pernameHTupyeTcs
3aBOACKMMUN UHCTPYKLUAMMU.

McnbiTaTenbHble HaNpshKeHUS NPOMBILLIIEHHOW YacTOThl ANA pasnMYHbIX KOHOEHCATOpPOB NpuBeAeHbI
HWXe:

KoHnmeHCaTOpPHE IJi4 I[IOBBILIEHMSA JlcnielTaTeJibHOE HalpsaxXeHue, KB
KO2QOULIMEeHTA MOIHOCTHU
C HOMMHAJIbHBIM HaNpSaXeHueM, kB

0,22 2,1
0, 38 2,1
0,5 2,1
1,05 4,3
3,15 15, 8
6,3 22,3
10,5 30,0

KoHnmeHCATOPHE OJ18 3allMThL
OT NepeHalpSXeHUN Tura
CMM- 20/ 3- 0, 107 22,5
KM2- 10, 5- 24 22,5 - 25,0.



McnbiTaHua  HanpsbkeHMeM MNPOMBILWMEHHOW 4acToTbl MOryT ObiTb  3aMEHeHbl O4HOMWHYTHbLIM
UCMbITAHWEM BbINPAMITIEHHBIM  HanpPshKEHWEM YOABOEHHOrO0 3HAYeHWs MO OTHOLUEHUID K YKa3aHHbIM
ncnblTaTeNbHbIM HaMPSHXKEHNAM.

20.6. . NcnbiTaHne BaTapen KOHAEHCATOPOB

WcnbiTaHne npou3BoauTCA TpexXKpaTHbIM BKMAOYeHMeM BaTapel Ha HOMWHanbHOe HanpsbkeHue ¢
KOHTpOMeM 3HayeHui TokoB no pasam. Toku B hadax He JOSMKHbI oTnnyaTbes 6onee yem Ha 5%.

20.7. M. TennoB13MOHHbIA KOHTPOSb KOHOEHCATOPOB

TennoBU3NOHHbLIN KOHTPOSb NPOU3BOAUTCS B COOTBETCTBUM C YKazaHuaMu [NpunoxeHuns 3.

21. BEHTUNbHBLIE PA3PAOHVKA N OTPAHUYUTENV NEPEHATNPSXEHUN <*>

<*> WcnbitaHus ONMH, He ykasaHHbIX B HacTosweM pasferne, crieayeT NpoBoAWUTb B COOTBETCTBUU C
WHCTPYKUMEN MO 3KCnyaTauumn 3aBoa-u3rotToButens.

21.1. M, K <*>, M. MamepeHune conpoTUBIIEHNS paspsiaHMKOB U OrpaHnYnTenei nepeHanpskeHuns
<*> cnbiTaHne "K" nponssoauTcs Npy pemMoHTe paspsiaHMKa CO BCKPbITUEM crieumanbHO 06yYeHHbIM
nepcoHarnom.

M3mepeHune npoBoauTCS:

- Ha paspsagHukax M OlH ¢ HOMMWHambHBIM HanpsbkeHnem meHee 3 kB - meraommeTpoM Ha
HanpsixkeHne 1000 B;

- Ha paspsagHukax u OlH ¢ HOMMHamnbHbIM HanpsbkeHnem 3 kB m Bbllwe - MeraoMmeTpoMm Ha
HanpsikeHue 2500 B.

M3mepeHne conpoTmMBREHUs NPOBOAUTCA nepen BKIYeHnem B paboTy M npu BbIBOAE B NAHOBLIN
peMOHT 06opyaoBaHuWs, K KOTOPOMY MOAKITHYEHBI 3alLMTHBIE annapaTsl, HO He pexe 1 pasa B 6 ner.

Conpotusnenune paspagHukos PBH, PBI1, PBO, GZ gomkHo 6biTb He MmeHee 1000 MOwm.

ConpoTtuBneHne anemeHToB paspsigHukoB PBC OoOMmKHO COOTBETCTBOBaTb TpeboBaHMSIM 3aBOACKON
uHCcTpykuun. ConpoTuBneHne anemeHToB paspsgHukos  PBM, PBPO, PBMI, PBMK pgomxHO
COOTBETCTBOBaTb 3HAYEHMAM, YkazaHHbIM B Tabn. 21.1.

Tabnuua 21.1

3HAYEHME COMNPOTUBNEHWA BEHTUIbHBIX PA3PAOHNKOB

Tun paspAagHvKa WIn ComnpoTueiiedre, |JIonycTuMele M3MEeHEHMNA
2JIeMeHTa MOM B SKCIIyaTaluuM I10
CPaBHEHMK C
He He 3aBOACKVMM OaHHEMU
MeHee Bosee WY OaHHBEMU
[epBOHAYAJbHEIX
M3MepeHunt
PBM- 3 15 40 +/ - 30%
PBM- 6 100 250
PBM- 10 170 450
PBM- 15 600 2000
PBM- 20 1000 10000
PBPI- 3 95 200 B mpemejiax 3HAUEHUH,
PBPJII- 6 210 940 YKa3aHHEIX B CTOJOLAX
PBPI- 10 770 5000 2 nu3
SJIeMeHT paspanHMKa PBMI +/ - 60%
110M 400 2500
150M 400 2500
220M 400 2500
330M 400 2500
400 400 2500




500 400 2500

OCHOBHOM BJIEMEHT 150 500 +/ - 30%
paspanauka PBMK- 330, 500
BEeHTUJILHE BJIEMEHT 0, 010 0, 035

paspanuuka PBMK- 330, 500

VICKPOBOM 3JIEMEHT 600 1000 +/ - 30%
paspanHuxka PBMK- 330, 500

JJIeMeHT pas3psanHuka PBMK- 1300 7000 +/- 30%
750M

SJIEMEeHT pas3pAIHMKa PBMK- 2000 8000 +/- 30%

1150 (npm TemnepaType He
MeHee 10 °C B cyxywo
norony)

ConpoTtuBrneHve nMmmutatopa NponycKHON CMOCOBGHOCTN U3MEPSETCA MEraoMMETPOM Ha HanpsbkeHue
1000 B. 3HayeHue Wn3MEepeHHOro COMPOTUBMIEHUSI HE [OOIMKHO OTnmyatbcst 6onee yem Ha 50% oT
pe3ynbTaToB 3aBOACKMX U3MEPEHUI UMK NPeabIaYLLNX U3BMEPEHUN B IKCMNyaTauuu.

ConpoTueneHne n3onaumm n3onmpyoLLmMx OCHOBaHUIN pas3psaaHNKOB C permctpaTopamu cpabatbiBaHNS
namepsieTca MeraoMMmeTpoM Ha HanpsbkeHue 1000 - 2500 B. 3HayeHue u3MepeHHOro COonpoTUBIIEHUS
N30MSILMN JOMKHO ObITb HEe MeHee 1 MOm.

ConpoTuBrneHne orpaHuynTENen nepeHanps>keHUn ¢ HOMUHarbHbIM HanpsbkeHuem o 3 kKB gormkHo
ObITb He MeHee 1000 MOMm.

ConpoTuBneHne orpaHNYnTENEn NepeHanpstkeHNi ¢ HOMMHaNbHBIM HanpskeHvem 3 - 35 kB gormkHo
COOTBETCTBOBATb TPEOOBAHUSIM MHCTPYKLIMIA 3aBOSOB-N3rOTOBUTENEN.

ConpoTuBneHne orpaHudMTEnen NepeHanpskeHnn ¢ HoOMUHanbHbIM HanpsbkeHveM 110 kB n Bbiwe
JOMKHO ObiTb He MeHee 3000 MOM M He gomkHO oTnuyatbesl 6onee 4Yem Ha +/- 30% OT gaHHbIX,
NpYBEOEHHbIX B NACMOPTE MUIM NOMYYEHHbIX B pe3dynbTaTe NpeablayLux U3MepeHnn B aKCnnyartaLluu.

21.2. I, K, M. N3mepeHne TOKa MNPOBOAMMOCTU BEHTUIbHbLIX Pa3psaHMKOB MPU BbINPAMIIEHHOM
HanpsPKEHUN

M3amepeHre npoBoanNTCA y paspsiAHMKOB C LYHTUMPYIOLWMMN pe3ncTopamMu nepen BBOAOM B paboTy, ay
paspsiAHVKOB C MarHWTHbIM ralleHuem Oyru OONonHUTenbHO He pexe 1 pasa B 6 net. BHeouepegHoe
n3mMepeHne Toka NPOBOAUMOCTM NPOBOAUTCA ANsi OKOHYATENbHOW OLEHKU COCTOSAHUS pa3psigHuKa B criyyae,
Korga npuv U3MEpPeHMUM MeraoMmeTpoM OBHapyXXeHO W3MEHEeHWe COMpPOTMBIIEHUS Ha BenuuuMHy 6Gonee
ykasaHHow B n. 21.1.

3HavyeHnss 4ONyCTUMbIX TOKOB NMPOBOAMMOCTM BEHTUIBbHbIX Pa3psiaHUKOB NpUBEAEHbI B Tadbn. 21.2.

Tabnuua 21.2

AOMYCTUMBIE TOK/ MPOBOOVMMOCTU
BEHTUIIbHbLIX PA3PAOHNKOB MPW BbINMPAMNEHHOM HANPAXXEHWN

Tun paspdanHuka Wiy |JVcoelraTesibHoOe Toxk HOPOBOOVMMOCTM IIPM
3JIEMEHTAa BEIIpAMIIEHHOE |Temneparype paspsanHuka 20 °C

HanpAaxeHue, kB MKA

He MeHee He Oojee
PBC- 15 16 450 620
PBC- 15 <*> 16 200 340
PBC- 20 20 450 620
PBC-20 <*> 20 200 340
PBC- 33 32 450 620
PBC- 35 32 450 620
PBC-35 <*> 32 200 340




PBM- 3 4 380 450

PBM- 6 6 120 220
PBM- 10 10 200 280
PBM- 15 18 500 700
PBM- 20 28 500 700
PB3- 25M 28 400 650
PBM3- 25 32 450 600
PBPI- 3 3 30 85

PBPI- 6 6 30 85

PBPI- 10 10 30 85

SnemeHT paspanauka |30 1000 1350

PBMI- 110M, 150M,
220M, 330M, 400,
500

OCHOBHOM BJIEMEHT 18 1000 1350
paspanHuka PBMK-
330, 500

VICKPOBOM 3JIEMEHT 28 900 1300
paspanHuka PBMK-
330, 500

JyieMeHT paspanHuka |64 220 330
PBMK- 750M

JyieMeHT paspanHuka |64 180 320
PBMK- 1150

<*> PaspagHuku Ons ceTeh C U30NAMPOBAHHOW HEWTpanbld M KOMMNEeHcaunen eMKOCTHOro Toka
3aMblKaHWS Ha 3eMIto, BbinyLleHHble nocrne 1975 .

MpumevaHue. [ns npuBedeHNss TOKOB NPOBOAMMOCTU paspsiAHMKOB K Temnepatype +20 °C cnegyet
BHECTU nomnpaeky, paBHylo 3% Ha kaxgble 10 rpagycoB OTKMOHeHus (Mpu TemnepaType 6onble 20 °C
nonpaska oTpuuarternbsHas).

21.3.T1, M. UsmepeHre Toka NpOBOAMMOCTMN OrpaHn4nTenemn nepeHanpsxeHmn

M3mepeHure Toka NpoBOAUMOCTM OrpaHnyuTenen nepeHanpsXXeHuin Nnpon3BoanNTCS:

1. MNMepen BBOAOM B 3KCNNyaTauuio:

ONS orpaHuumTenen knacca Hanpsbkenus 3 - 110 kB npu npunoxeHun Hambonbliero AnWTENbHO
[0onycTMMOro asHoro HanpsXxeHus;

Ons orpaHnuuTenen knacca Hanpsbkenmst 150, 220 <*>, 330, 500 kB npu HanpspkeHun 100 kB yactoTbl
50 I'u.

<*> [Ina orpaHnuyuTenen nepeHanpsikeHns 220 kB gonyckaeTcs uamMepaTb TOK NPOBOAMMOCTU MpU
HanpsikeHumn 75 kB yactoTbl 50 M.

2. B npouecce akcnnyaTauuu:

ANs orpaHnymnTenen knacca Hanpskenms 110 kB u Bbiwe 6e3 oTknioveHns ot cetu 1 pas B rog nepes
rPO30BbIM CE30HOM;

ANs orpaHuymTenen, ycTaHOBMEHHbIX B HenWTpanu TpaHcdopmartopa 110 kB, npwu BbiBoge ero u3
paboTbl, HO He pexe 1 pa3a B 6 ner;

ANns orpaHuumMTenen knacca HanpshkeHusa 110 kB u Bblwe npu BoiBOAe M3 paboThl Ha cpok Gonee 1
Mmec.



MeToauka npoBeaeHUst U3MEPEHMS TOKa MPOBOAUMOCTU, a TakkKe ero npefesibHble 3Ha4YeHus, npu
KOTOpPbIX OrpaHN4YUTENb BbIBOAUTCS M3 paboThbl, ykadaHbl B MHCTPYKLMM 3aBoAa-u3rotoButens un B Tabn. 21.3
(onsa Hanbonee pacnpocTpaHeHHbix Tunos OlMH).

Tabnuua 21.3

TOKW MPOBOONMOCTW OFPAHUYUTENEW MEPEHANPS>KEHIN
NP1 NEPEMEHHOM HAMNPAXXEHNW YACTOTbI 50 L4

Tyun orpaHuumTe- |Hamborbluee TOk MNPOBOOMMOCTM [P TEMIEpaType
JIS MepeHanpsaxe- pabouee 20 °C, wmA
HUM HaNpsSXeHue
vacToTe 50 3HaUeHMe, IPM |NOpelejibHOEe 3HaueHUe,
T'u, B KOTOPOM opy KOTOPOM
HeoOXOoOuMO OTPaHUUUTEJIE OOJDKEH
CTaBMUTbE BOIIPOC OBITb BEIBEIOEH U3
O 3aMeHe pPaboTEL
OTPaHUUNTENIS
OIH-110vy1 73 1,0 1,2
OIH- 1- 110xJ14 73 2,0 2,5
OIlH- 1101H 73 0,9 1,2
OIlH- 150vy1 100 1,2 1,5
OIIH- 1501H 100 1,1 1,5
OIlH- 220v1 146 1,4 1,8
OIlH- 1- 220x7J14 146 2,0 2,5
OIIH- 22011H 146 1,3 1,8
onn- 330 210 2,4 3,0
OTIH- 33011H 210 2,2 3,0
OIlH- 500v1 303 4,5 55
OIIH- 50011H 303 3,4 4,5
OIIH- 750 455 6,0 7,2
OIIHO- 750 455 4,5 55

21.4. T1, M. TpoBepka 3MEMEHTOB, BXOOSALMX B KOMMMEKT NPUCNOCOONEeHMs ANA U3MepeHus Toka
NPOBOAMMOCTM OFpaHUYMTENS NEepeHanpsKeH Nog paboynm HanpsXKeHnem

[MpoBepka Npon3BOANTCHA Ha OTKIMIOYEHHOM OT CETU OrpaHuynTene nepeHanpsXXeHun.

lMpoBepka 3MEeKTPUYECKON MPOYHOCTU M3ONMPOBAHHOIO BbIBOA4A NPOU3BOAUTCH ANA OrpaHuyuTenemn
OlMH-330 1 500 kB nepen BBOOOM B 3KCNyaTauuio U Npu BbIBOAE B PEMOHT 060OpYyOOBaHWUs, K KOTOPOMY
NOAKIMIOYEH OrpaHnyYnTENb, HO He pexe 1 pa3a B 6 nerT.

MpoBepka NPoM3BOANTCSA NPKY NABHOM NOAbEME HanpsbkeHWst YacToTbl 50 My oo 10 kB 6e3 Bbiaepkku
BPEMEHW.

MpoBepka anekTpuyeckon npoyvHoctu maonsatopa OPP-10-750 npousBoguTcs HanpshkeHuem 24 kB
yacTtoTbl 50 [y B Te4YeHme 1 MuH.

M3amepeHne Toka NPOBOAMMOCTU 3alUUTHOrO pesucropa nNpoumsBoAMTCA Npu HanpsxeHun 0,75 kB
yacTtoTbl 50 'y. 3Ha4yeHne Toka AOJMKHO HaxoauTbes B npegenax 1,8 - 4,0 MA.

21.5. K. "'amepeHne NpoBbUBHOIro HanpsiKeHUs1 BEHTUIbHbBIX pas3psiAHMKOB

ViamepeHrne npousBoaMTCA cneumanbHO OOyYeHHbIM MNEepPCOHaNoM MNpU PEMOHTE paspsgHMKa Cco
BCKPbITUEM MO METOAMKE MPEAnpUATUS-U3rOTOBUTENSA M HaNuumMM  YCTaHOBKW, obecnednBatoLlemn
OrpaHu4eHne BPEMEHN MPUIOXKEHUS HAMPSHKEHUS.

3HadeHus NpobMBHbIX HaAMNPSKEHWUI pas3psagHUKOB NpuBedeHbl B Tabn. 21.4.

Tabnuua 21.4



MPOBUBHbLIE HAMPAXEHNA PA3SPAOHWKOB 1 SNEMEHTOB

PA3PAOHWKOB MNPV YACTOTE 50 'Y,

Tun paspAaiHMKa WIn JelicTByolee 3Ha4YeHMEe MNPOOMBHOTO
3JIeMeHTa Hanpsxenusa npu dacrore 50 T'u, B
He MeHee He OoJee
PBII, PBO-6 16 19
PBII, PBO-10 26 30,5
PBC- 15 35 51
PBC- 20 42 64
PBC- 33 66 84
PBC- 35 71 103
PBM- 6 14 19
PBM- 10 24 32
PBM- 15 33 45
PBM- 20 45 59
PBPI- 3 7,5 9
PBPI- 6 15 18
PBPI- 10 25 30
JJIEMEeHT paspsaIHUKOB 60,5 72,5
PBMI-110M, 150M, 220M,
330M, 400, 500
OCHOBHOM BDJIEMEHT 44,5 50
paspanuukos PBMK- 330,
500
VICKpOBO B3JIEMEHT 76 81
paszpanuukos PBMK- 330,
500
DJIEMEHT pa3pAIHMKa 163 196
PBMK- 750M
DJIEMEHT pas3pAIHUKA 181 212
PBMK- 1150
21.6. I, K, M. TennoBu3MOHHbIA KOHTPOMb BEHTUMbHbLIX Pas3psSaHUKOB W OrpaHuyduTenen

nepeHanpskeHnin

[Mpon3BOAUTCA Y BEHTUMbBHLIX PaspsagHUKOB C LUYHTUPYIOLWLMMU CONPOTUBIIEHUAMU N OrpaHuyuTenen
nepeHanps>keHu B COOTBETCTBUN C YKazaHnamu MNpunoxeHna 3.

Mpy MEXPEMOHTHbLIX UCMbLITAHUAX B Criydyae YAOBIETBOPUTENbHbLIX PEe3ynbTaToB TEnroBU3NOHHOIO
KOHTPOIIS NMpOBEPKa COCTOSAHUS BEHTUNbHbLIX PaspsagHUKOB M orpaHMunTenen nepeHanpsxeHni no n. n. 21.1
- 21.3 MOXeT He NPoBOAUTBLCS.

21.7. K. lNpoBepka repMeTUYHOCTU pas3psgHUKOB

[MpoBepka repMeTUYHOCTU NPOU3BOANTCA B Criydae NPOBEAEHMS KanuTanbHOrO peMoHTa paspsiaHuka
co BckpbITUeM. NMpoBepka nponssoamtcsa npu paspexenun 300 - 400 mm pT. cT. IameHeHne gaBneHuns npu
nepekpbITOM BeHTUIe 3a 1 - 2 4 He JOMKHO npesbiwaTtb 0,5 MM pT. CT.

22. TPYBYATbIE PA3PAOHNKNA

22.1.T1, M. NpoBepKka COCTOSAHUSA NOBEPXHOCTU paspsgHuKa



HapyxHasi MOBEpPXHOCTb paspsgHMKa He [AOMKHA MMETb OXOroB 3MEKTPUYECKOW AYron, TPeLUuH,
paccrnoeHni u uUapanuH rnybuHon 6Goree 0,5 MM Ha AnuvHe Gornee TPETUM pPaCCTOSHUS  MEXay
HaKOHEeYHVKamW.

22.2. T1. WN3mepeHne NOBEPXHOCTHOIO 3JIIEKTPUYECKOrO COMPOTMBIEHUA ¢nbpobakennuToBoro
paspsiaHvka

lMpoBepka Npou3BOAUTCA Nepen YCTaHOBKOW paspsgHUKa MeraoMMeTpoM Ha HanpsbkeHue 2500 B.
[MoBepXHOCTHOE aNeKTpU4ecKoe cConpoTUBeHne OMKHO ObiTb He Hxke 10000 MOwm.

22.3. M, M. lamepeHne guameTpa QyroracuTenbHOro kaHana paspsgHuka

3HadeHne anameTpa kaHana gOIMKHO COOTBETCTBOBATh AaHHLIM, NPUBEAEHHbIM B Tabn. 22.1.

Tabnuua 22.1

TEXHUYECKME OAHHBLIE TPYBYATbLIX PA3PAOHMKOB

Twun Homm- Tok Buemuwuii | Hauane- | KoHeu- HauasnpHaga | Koneu-
paspan- |HaJlbHOE | OTKJI- |MUCKPO- HBEIM HBEIM IOJIVHa Hada
HUKa Hanpsa- yeHu4d, BOM OyaMeTp | IraMeTp | BHY TPEH- OJiIHa
XKeHue, KA npome- oyrora- [oyrora- |HeETro MCK- |BHYT-
kB XY TOK, CUTEJIb- | CUTEJIb- [POBOTO PeHHe-
MM HOTO HOT'O NIPOMEXyT- | 'O
KaHaJa, |KaHalmnla, |ka, MM MCKPO-
MM MM BOT'O
npowme-
Ky TKa,
MM
PT®- 6 6 0,5 - 20 10 14 150 +/- 2]-
10
PTB-6 6 0,5 - 10 6 9 60 68
2,5
2 - 10 |10 10 14 60 68
PT®- 10 (10 0,5 - 25 10 11,5 150 +/ - -
5 2
0,2 - 125 10 13,7 225 +/- 2]-
PTB-10 |10 0,5 - 20 6 9 60 68
2,5
2 - 10 |15 10 14 60 68
pPT®- 35 (35 0,5 - 130 10 12,6 250 +/ - -
2,5 2
1-5 130 10 15,7 200 +/ - -
2
2 - 10 (130 16 20,4 220 +/- 2]-
PTB-35 |35 2 - 10 |100 10 16 140 150
PTB-20 (20 2 - 10 |40 10 14 100 110
PTB-110(110 0,5 - 450 12 18 450 +/ - -
2,5 2
1-5 450 20 25 450 +/ - 2]|-

22.4.T1, M. UsmepeHne BHYTPEHHEro NCKPOBOro NMPOMEXyTKa paspsagHvka
Mpun BBOAE B 3KCNNyaTaumio pasMepbl BHyTPEHHEro MCKPOBOro NPOMEXYTKa AOMMKHbI COOTBETCTBOBATb
OaHHbIM, npuBedeHHbIM B Tabn. 22.1. [NpyM MEXPEMOHTHbIX WCMbITAHUAX 3TW pasMepbl He OOSKHbI



npeBbiWaTh 3HAYEHWI, YKa3aHHbIX B Tabn. 22.1 ansa paspsgHukoB PTO 6 - 10 kB - Ha 3 mm, PT®-35 - Ha b
MM, PTB 6 - 10 kB - Ha 8 mm, PTB 20 - 35 kB - Ha 10 mm, PTB-110 - Ha 2 MMm.

22.5. 1, M. 'amepeHne BHELLHEro NCKPOBOro NPOMEXYTKa paspagHuka

Pa3mepbl BHeLIHEro MCKPOBOro MPOMEXYTKa OOIMKHbI COOTBETCTBOBaTb AAHHbIM, MPUBEAEHHbIM B
Tabn. 22.1.

22.6. I, M. lNpoBepka pacnonoxeHns 30HbI BbIXOna pa3psigHuKa

30HbI BbIXNoNa paspsgHMKOB pasHbiX a3 He [OMKHblI MepecekaTbCA M OXBaTbiBaTb 3MEMEHTbI
KOHCTPYKUMA M npoBogoB BJl. B cnyyae 3a3emneHvst BbIXMOMHBIX 0GOMM paspsgHMKOB AOMyckaeTcs
nepeceveHne ux 30H Bbixrona.

23. BBOAbl N TMTPOXOOHBLIE N3OJTATOPDI

23.1. 1, K, M. A3mepeHune conpoTnBneHns naonsumm

MponsBoauTCa U3MepeHne ConpoTUBIIEHUS N30NAUMN N3MepUTenbHOro koHaeHcatopa NMUH(C2) unu
(n) nocnegHux cnoes n3onauum (C3) meraommeTpom Ha 2500 B.

3Ha4yeHusa conpoTMBNEHMS N30NALUN MPU BBOAE B 3KCMyaTaLmio JOIMKHbI ObiTb He MeHee 1000 MOwm,
B npoLecce akcnnyatauuu - He meHee 500 MOm.

MeprogMyYHOCTbL M3MEPEHUI AN BBOAOB:

-110-220kB - 1 pas B 4 roga;

-330- 750 kB - 1 pa3 B 2 roga.

23.2. 1, K, M. NamepeHne tg genbta n eMKOCTU N30nsaumm

MpounssoauTcsa namepeHue tg genbTa n eMKOCTHU:

- OCHOBHOM M30MaUun BBOAOB Npu HanpsxxeHuu 10 kB;

- nsonaunn nameputensHoro koHgeHcatopa NMUH(C2) unu (1) nocnegHux cnoes usonsumu (C3) npu
HanpshkeHun 5 kB (3 kB gns BBogoB, n3rotoBneHHbix no FOCT 10693-64).

MpenenbHble 3HaYeHWs tg AenbTa NnpuBegeHsl B Tabn. 23.1.

Tabnuua 23.1

Tun M 30Ha MIOJNALUMM BBOIA NpenencHele 3HauveHusa g menbra, %
I0Ji11 BBOIOOB HOMMHAJIBHEIM HalpsaXeHMEM,
kB
35 110 - 220 330 - 750
150

ByMaxHO- MacJyidHasad M30JIALUUd

BBOIA.

- ocHoBHasa wusonauma (Cl) - 0,7/1,5|0,6/1,2 0,6/1,0
U M30JALUA KOHIeHCaTopa

H( C2)

- IOoCJIeIHMEe CJIOM U3OJISUUMN - 1,2/3,0(1,0/2,0 0,8/1,5
(C3)

TeBepmasa msosiAUMA BBOOA C
MAaCJIAHEIM 3alloJIHEHMEM!:
- ocuoBHasa uszonauusa (C1) 1,0/1,5(1,0/1,5]- -

ByMaxHO- DakenmuToBasa
MBOJAUMS BBOOA C
MaCTUUHEIM BaroJIHEHUEM:
- ocuHoBHasa wuszonaumsa (C1) 3,0/9,0(- - -

MpumeyaHus. 1. B yncnutene ykasaHbl 3Ha4YeHUs tg AenbTa U3onaumm npy BBoAe B 3KCNnyaTauuio, B
3HamMeHaTerne - B NpoLecce aKcniyaTauumn.

2. YMeHblleHure tg genbTa OCHOBHOWM M30MSILUN repMETUYHOrO BBOA4A MO CPABHEHMIO C pe3ynbTaTtamMu
npeablgywnx namepenun Ha OEJIbTA tg genbta (%) >= 0,3 saBnseTca nokasaHuWem Ana npoBeneHus
OOMNOSMHUTENBHbBIX UCTMbITAHUI C LIeNbo ONpeaeneHnst NPUYMH CHMKEHUSA tg aenbTa.



3. Hopmupylotcsa 3HadeHus tg penbTa, npuBefdeHHble K Temnepatype 20 °C. [lpusegeHue
Npon3BoOaNTCA B COOTBETCTBUMN C UHCTPYKLMEN MO 3KCNnyaTauun BBOOOB.

lMpenenbHoe yBenvyeHne eMKOCTM OCHOBHOW MU30Mnauuu coctaBnseT 5% mamepeHHOro npu seofe B
aKcnnyaTauuio.

B npouecce akcnnyatauuMm ycTaHaBnvMBaeTCs crnefylowas nepuoauyHOCTb NPOBEAEHUST U3MEPEHUI
0N BBOL,OB:

- 35 kB - npu npoBedeHUM PEeMOHTHbLIX paboT Ha TpaHcdopmaTopax W BbIKMOYaTENSX, F4e OHU
YCTaHOBMEHDI,

-110-220kB - 1 pa3 B 4 roaa;

-330-750kB - 1 pa3 B 2 roga.

23.3. 1, K, M. AcnbiTaHne NoBbIWEHHbIM HanpsikeHnem YactoTtbl 50 My

UcnblTaTenbHoOe HanpsbkeHue Ans NPpOXOAHbIX U30MATOPOB M BBOAOB, UCMbITbIBAEMbIX OTAEMNBHO UMK
nocrie yctaHoOBK/ Ha 06opyaoBaHue, BoibupaeTcs B COOTBETCTBUM € Tabn. 6.1.

B npouecce akcnnyatauuu WCNbITAHUSA MPOBOAATCA MO PELLUEHUI0 TEXHWYECKOro pykoBoauTens
3HepronpeanpuATUS.

McnbiTaHne BBOOOB, YCTAHOBMEHHBIX Ha CUMOBLIX TpaHcdopmatopax, NPOM3BOAUTCS COBMECTHO C
ncnblTaHMeM obMOTOK 3TUX TpaHCHOpPMaTopoB.

WcnbiTaTenbHoe HanpsikeHne npuHumaeTca no T1abn. 6.1. [MpogomKutenbHOCTb  MPUITOXKEHMWS
UCnbITaTENbHOrO HaNPsXXeHUs1 Anst BBOAOB:

- ¢ hapchopoBoin, MacnsitHon n GyMaxxHO-MacnsHOM OCHOBHOM U30naumen - 1 MuH.;

- C OCHOBHOW U30MsiLMen N3 opraHN4ecknx TBepAbiX MaTepmarnoB 1 kabenbHbIX Macc - 5 MuH.;

- NCMbITbIBAEMbIX COBMECTHO C 06MOTKamu TpaHCopMaTopoB - 1 MUH.

23.4.T1, K. UcnbiTaHne n3bbITOYHBIM AaBEHNEM

WcnbiTaHne n3bbiTOYHBIM JABNEHNEM NPOU3BOAMNTCA HA HEFEPMETUYHBIX MacrOHaMNOMHEHHbIX BBOAAX
HanpshkeHnem 110 kB v Bbilwe n3bbITo4HbIM AaBneHneM Macna 0,1 Mla ¢ uenbio NpoBepKM YNITOTHEHWIA.

MpogomkuTensHOCTb UcnbiTaHusa - 30 MUH. [JonyckaeTcs CHUXeHWe OaBneHust 3a BPeMs UCMNbITaHUN
He 6onee 5 kla.

23.5. 11, K, M. UcnbiTaHne macna u3 BBOJOB

Mepea 3anvBkov BO BBOAbLI U3OSSILMOHHOE MACIIo OOIMKHO oTBeYaTb TpeboBaHuam Tabn. 25.2.

[onueaemoe BO BBOALI Macno A0SMKHO oTBeYaTb TpeboBaHuam n. 25.3.

OnpepeneHne U3NKO-XUMUYECKNX XapaKTepPUCTUK Macna U3 HerepMeTUYHbIX BBOAOB NPOU3BOAUTCS
no tpebosaHuam Tabn. 25.4 (n. n. 1 - 3):

- ansa Beogos 110 - 220 kB - 1 pa3 B 4 roaa;

- ans BBogos 330 - 500 kB - 1 pa3 B 2 roga.

OnpeneneHne U3NKO-XMMUYECKNX XapaKTePUCTUK Macna U3 HerepMeTU4HbIX BBOAOB COrflacHo Tabn.
25.4 (n. n. 4 - 11) npon3BOAMTCA NPU NOMYyYEHNN HEYLOBNETBOPUTENBHbIX PE3YNbTAaTOB UCMbITAHUIA Mo Tabn.
254 (n. n. 1 - 3). O6beM HeobXOOMMOro pacLUMPEHUST MWCMbITAHUA OMNPELEnsAeTcss TEXHUYECKUM
pykoBOAUTENEM 3HepronpeanpuUATUs.

KoHTponb Macna repmMeTu4HbIX BBOLOB MPOU3BOAUTCA MNPU MNONYYEHUN HeyOoBreTBOPUTENbHbIX
pesynbTatoB no n. n. 23.1, nnu (1) 23.2, nnn (1) 23.7, a Takke Npu NoBbILLEHNM AaBIEHNS BO BBOAE CBEPX
OOMYCTUMbIX 3HA4YEeHUN, perfameHTMPOBaHHbIX 3aBOACKOW AOKyMeHTauuen Ha Beoabl. O6bemM ucnbiTaHum
onpefenseTca pelleHneM TEeXHUYECKOro PyKOBOAMTENS NPeanpusiTMa Ucxods U3 KOHKPETHbIX YCrOBUA.
lMpenenbHble 3HaYeHMs NapamMeTpoB Macna - B COOTBETCTBMM € TpeboBaHuamu T1abn. 25.4.

HeobxooumocTe npoBeaeHMs XxXpomaTtorpaduyeckoro adHanusa pacTBOPEHHbIX B Macre rasoB
onpegenseTca TEXHUYECKUM PyKOBOAUTENEM NPeAnpUSTUS MO COBOKYMHOCTU pe3ynbTaToB WCMNbITaHUN
BBoga. OueHka pes3ynbTaTtoB - B COOTBETCTBMM C pPeKOMeHAauMsMWU 3aBOAA-U3rOTOBUTENS WU MECTHbIM
ONbITOM ANArHOCTUKM COCTOSIHUSA BBOJOB.

23.6. M. lNpoBepka maHomeTpa

MaHomeTp npoBepsieTcs y repMeTUdHbIX BBOOOB NyTEM CMMYEHWUS €ro nokasaHum C nokasaHusiMu
aTTecToBaHHOro MaHoMeTpa.

lMpoBepka npou3BOAMTCSA B TpeX OuUPOBaHHbIX TOYKax LIKanbl: Hayane, cepeauHe, KOHLUE.
JonyctMmoe OTKIIOHEHWE MOKa3aHMN MPOBEPAEMOro MaHoMeTpa OT aTTecToBaHHOro He 6Gonee 10%
BEpXHero npegena n3aMepeHun.

lMpoBepka Npon3BOANTCHA B CPOKU, YCTAHOBMNEHHbIE A5 KOHTPOMS U30Mauun BBOOOB.

23.7. M, M. KoHTponb nsonsumm nog, paboumm HanpspkeHnem

KoHTponb nsonsumm BBOAOB Nod pabovymMM HanpsbkeHMeM pekoMeHAyeTcs Npov3BoaMTb y BBogos 110
- 750 kB c OymaxHO-MacnsHoW u3onsuMen KOHAEHCATOPHOro TuMa Ha aBToTpaHcdopmaTopax C
HOMMHanbHbIM HanpsxkeHem 330 KB 1 Bbilwe 1 TpaHchopmaTopax ¢ HOMUHamNbHbLIM HanpsbkeHnem 110 kKB n
BblLLlE, YCTAHOBMEHHbIX HA ANEKTPOCTAHLUMAX U y30BbIX NOACTAHLUSIX.



Tabnuua 23.2

Kitacc [lpenesnbHEIE 3HaAUYEHMA NapaMeTposB, %
HanpskeHus, KB | OEJILTA tg membral u OEJILTA Y/Y
Ipy nepmognudecKoM 1PV HENPEPBEIBHOM KOHTPOJIE
KOHTpOJIe
110 - 220 2,0 3,0
330 - 500 1,5 2,0
750 1,0 1,5

Mpumeyanusa. 1. Ons seogoB 330 - 750 kB pekomeHOyeTCs aBTOMATM3MPOBAHHLIN HeNpepbIBHbIN
KOHTPOIb C CUrHanM3auuen o npegesbHbIX 3Ha4EHUAX n3MepsieMbiX NapaMeTpoB.

2. YMeHbweHne 3HayveHus [LOEJIbTA tg genbta OCHOBHOM M30NAUUMM FEpMETUYHOro BBOAa Mo
CpaBHEHWM0 C pesynbTaTtamu npeaplaywmx mamepeHnn Ha [LOEJNBbTA tg genbta (%) >= 0,3 gBnsieTcs
nokasaHmem [Afis NpOBEeAEHUS OOMOSNHUTENbHbLIX UCNBbITAHUA C LUenbl onpedeneHnst NMpUYmH CHDKEHWS
OEJIbTA tg penbTa.

[ns BBOAOB, KOHTPOMMPYEMbIX NOA HanpsXxeHnem, KOHTpomnb no n. n. 23.1, 23.2 (kpoMe m3mepeHus
CONpPOTMBNEHNSA mn3onauunM 1 tg genbTta 30HbI C3) 1M 23.5 MOXET NPoOU3BOAUTLCA TOSLKO MPU NOMyYeHUU
HeyOoBMeTBOPUTENbHBIX Pe3ynbTaToB UCMbITaHWMIA Mo N. 23.7.

KoHTponupyemble napameTpbl: M3MEHEHWEe TaHreHca yrna guanektpudeckux notepb (OEJIBTA tg
penbta) u emkoctn (OEJIBTA C/C) ocHoBHOM wu3onsaumMn unu (M) WM3MEHEHWE ee MoAyns MOSHON
nposoaumocTn (OENBbTA Y/Y). OonyckaeTca kKoHTponb no oaHomy m3 napametposB OEJIbTA tg genbTta un
OENbTAY/Y.

M3meHeHVe 3Ha4yeHWn KOHTPONMpyeMblX MnapameTpoB OMpedensdeTcd Kak pasHOCTb pe3ynbTaToB
ovepefHbIX U3MEePEeHUn 1 n3MepeHuii Npy BBoAe B paboTy CUCTEMbI KOHTPONSA NOA HAMPSHKEHVEM.

MpeaenbHble 3HaueHns napameTpoB OEJILTA tg genbta n AEJIBTA Y/Y npuBeaeHbl B Tabn. 23.2.

[MpegenbHoe 3HaYeHVe yBENUYEHNS EMKOCTU M3oNaumMm coctaBnsdeT 5% 3HayeHus, U3MePEHHOro npu
BBOAE B paboTy CMCTEMbI KOHTPOIS NOA HaMPsSXKeHNEM.

lMepnoanyHOCTL KOHTPONS BBOAOB MO4 paboyvMm HanpskeHneM B 3aBMCMMOCTM OT  BeNUYUHBI
KOHTPONMPYeMOoro napameTpa A0 OpraHv3auny aBToMaTU3MpOBaAHHOIO HENPEPBLIBHOIO KOHTPONS NpuBedeHa
B Tabn. 23.3.

Tabnuua 23.3

Knacc 3HayveHus, %, MepuoanyHocTb
HanpsixeHus, kKB |[JEJIBTA tg gensta| n AENBTA Y/Y KOHTpOsis
110 - 220 0 <= |AENBbTA tg penbTtal <= 0,5 12 mecsaues
0 <= OENbTAY/Y <=0,5
0,5 < |OEJIbTA tg genbTa| <= 2,0 6 mecsueB
0,5 < OEJIBTAY/Y <=2,0
330 - 500 0 <= |AENBbTA tg penbTtal <= 0,5 6 mecsueB
0 <= OENbTAY/Y <=0,5
0,5 < |OEJNIbTA tg penbTal <=1,5 3 mecsua
0,5 <OEJIBTAY/Y<=15
750 0 <= |AENbTA tg penbTta| <= 0,5 6 mecsueB
0 <= OENbTAY/Y <=0,5
0,5 < |AENbTA tg genbTal <= 1,0 3 mecsua
0,5 <OEJIBTAY/Y<=10

23.8. TennoBusnoHHoe obcregoBaHue
TennoBM3MOHHLINA KOHTPOSb BBOAOB NPON3BOAUTCA B COOTBETCTBUM C [punoxeHuem 3.

24. NPEAOXPAHUTENN, MPEOOXPAHUTENTN-PASBEONHUTENN

HAMPAXXEHVEM BbILLE 1000 B



24.1. 1N, K. NcnblTaHne ONOpHON N30MALMY NOBLILLEHHBIM Hanps»keHMeM NPoMbILLIIEHHOM YacTOThl

3HayeHne uCnbITaTENbHOrO HanPSKEHUs OMOPHOW M30MAUUW NPedoXpaHuTEens, npeaoxXpaHuTens-
pasbeanHMTENs NPUHMMaeTCH cornacHo Tabn. 6.1.

[MpoOoMKNTENBHOCTL MPUNOXEHMS UCMLITATENBHOMO HaMNPSKEHUS - 1 MUH.

24.2.T1, K. NpoBepka LenoCcTHOCT NNaBKOW BCTaBKM NpegoxpaHuTens

MposepstoTcs:

- OMMETPOM - LIENTOCTHOCTb NaBKoW BCTaBKMU;

- BU3yarbHO - Hanuune KanMbpoBKU Ha NaTPOHeE.

24.3. T, K. W3mepeHvne conpoTuBNEHUA MOCTOAHHOMY TOKY TOKOBeAylleh 4YacTu mnaTpoHa
npenoxpaHnTens-pa3beauHUTENs

N3mepeHHOe 3Ha4YeHne COMPOTUBIIEHWUSI OOIMKHO COOTBETCTBOBAaTb 3HAYEHMIO HOMUWHASIbHOrO TOKa B
KanvbpoBke Ha NaTpoHe.

24.4. T1, K. W3mepeHue KOHTAKTHOroO HaxaTusi B pas3beMHbIX KOHTaKTax MpegoxpaHnTens-
pasbeanHuTens

M3mepeHHOe 3Ha4YeHne KOHTaKTHOMO HaXaTus JOIMKHO COOTBETCTBOBATL 3aBOACKMM AaHHbIM.

24.5.T1, K. poBepka coCcTosHUA AyroracuTernibHOW YacTy NaTpoHa NpeaoxpaHuTens-pasbeamHuTens

NamepseTca  BHyTpPeHHUW AuameTp  AyroracutenbHOM 4YacTu naTpoHa  npefoxpaHuTens-
pasbeanHUTens.

N3mepeHHOe 3HayeHWe pguameTpa BHYTPEHHEW [AyroracMTenbHOW 4YacTu naTtpoHa  AOIHKHO
COOTBETCTBOBATb 3aBOACKAM AaHHbIM.

24.6. 1M, K. MNpoeepka paboTbl NnpefoxpaHuTens-pasbeanHuTens

BbinonHsieTca 5 LMKNOB onepaunii BKIOYEHUS Y OTKIMIOYEHUS NpejoXpaHnuTensa-pasbeanHUTENS.

BbinonHeHne kaxaon onepaumm AOMKHO ObiTb YCMNEeLHbIM C OAHOW NOMNbITKM.

24.7. M. TennoB13MNOHHbIA KOHTPOJIb

MpounsBoguTcs B COOTBETCTBUM C yKa3aHuamu MNpunoxexus 3.

25. TPAHC®OPMATOPHOE MACJIO

25.1. KOHTpOsb KayecTBa TpaHCGHOPMaTOPHbIX Maces npu npueme n XxpaHeHum

MocTynatowas Ha 3HepronpeanpuaTMe naptus  TpaHcOpMaToOpHOro Macna [omkHa ObiTb
noaBeprHyta nabopaTopHbIM MCMbITAHUAM B COOTBETCTBMM C TpeboBaHuamu pasgena 5.14 [Npasun
TEXHUYECKON 3KCNIyaTaLmm areKTpudeckmx ctaHumim n ceten Poccunckon ®epepauun (P 34.20.501-95).

HopmaTtuBHble 3HaYeHUs nokasaTenen Kkadyectsa AMs CBEXero macria B 3aBMCMMOCTU OT ero Mapku
npusoasTcs B Tabn. 25.1. Tabnuua coctaBneHa Ha ocHoBaHuu TpebosaHun aenctaytowmx FTOCT u TY k
KayecTBY CBEXMX TpaHCHOPMAaTOPHbIX Macen Ha MOMEHT pa3paboTkM HACTOSILLErO AOKYMEHTA.

Tabnuua 25.1

MOKA3ATEJII KAHECTBA
CBEXWX OTEYECTBEHHbLIX TPAHC®OPMATOPHbLIX MACET

[loxasaTesb | Mapky Macesl M HOMEpa HOPMATUBHBIX INOKYMEHTOB
Homep |
|
| T T | T T T T | |
cTaHmapTa |
| Tk | BT | T- | T- 1500V | TKn | TCn |Tcn |ca
ATK | MBT | ma meron |
| Ty | Ty |1500 |Tv | Ty | Ty |rocT |1V
TY |TY | VUCIBLITaHUM

|38.101. |38. 401. |[rocT |38.401. |38. 401. |38. 401
1012138. 401. |38. 101. |38. 401. |
|1025- 85]|978-93 |982- |58107- |5849-92|830-90 |[-76 |1033-
95|1271-89|927-92 |
| |80 |94 | | | | |




1. BasxocTb | | | | | | | | |
|rocT 33-82 |

KMHeMaTudeckas, | | | | | | | | |
mv/ ¢ (cCr), ne | | | | | | | | |

BoJee, npu: | | | | | | | | |

50 °C |9 |9 |8 |11 <*> |9 |9 |9 8,5 |5
3,5 <*>| |
-30 °C |1200  |1200  |1600 [1300  [1500  |1300 |1300 |1200
800  |150 | |
| | | | | I I |
<**> |<**> | |
| | | | | | | | |
I I I I{ I I I I I I I
2. KucmorHoe lo,o1  |o,01  |0,01 [0,01  [0,02  |O,02 |0,02 |0, 01

0,01 |0,02 |rocT 5985- |

umciso, M KOH | | | | | | | | |
|79 |

wa 1 r macna, | | | | | | | | |

He Gonee | | | | | | | | |

3. Tewneparyps |135 135 |135  |135 |135 |135 |150  |140

125 |95 |rocT 6356- |

BCIBIIKY B | | | | | | | | |
|75 |

3aKPEITOM TUTIJIE, | | | | | | | | |

°C, me muxe | | | | | | | | |

| | |
4, CogepmaHmel |- |-|
OTcyT- |POCT 6307- |
BOLOPaCTBOPUMEIX | | |cyr- |crBue |crBue |crBue |cyr- | |
CcTBUE |75
KMCJIOT U | | |CTBMe| | | |CTBMe| |

mesnoyest | | | | | | | | |

5. ConepmaHmeI |OTCyT- HOTCYT- |OT- |OTcyT- |OTcyT- |OTcyT- |OT- |OTCyT-
orcyT- |OTcyT— |POCT 6370- |

MEeXaHUUEeCKUX |CTBMe |CTBMe |cyT— |CTBMe |CTBMe |CTBMe |cyT- |CTBMe
CTBUE |CTBMe |83

npuMecen | | |CTBM€| | | |CTBM€| |

| | |
|6. TeMmnepaTypa |-45 |-45 |-45 |-55 |-45 |-45 |-45 |-45 |-
60 |- 65 | rocT |
sacTeBaHusg, °C, | | | | | | | | |
|20287-9 |

He Bee | | | | | | | | |

|OT- |OTcyT- |OTcyT— |OTCyT- |OT- |- |-




I I
7. BombHoCTB, % |- |
- | rocT |
He OoJee | | | | | | | | |

|1461-75 |

|- |- |- |0, 005 |0, 005 |- |-

| | |
| | 1
8. Harposas |- |- 0,4 |- |0, 4 |0, 4 |- |- |-
- |rocT 19296- |
npota, | | | | | | | | |
|73 |
onTHUYecKasd | | | | | | | | |

IIJIOTHOCTB, | | | | | | | | |

OaJsuiel, He 6ojee | | | | | | | | |

|
1 | |
9. IpospauHOCTb |- |-
- |rocT 982- |
npu 5 °C | | |paqu| | |paqu |paqu| |
|80, n. 5.3 |
| | | | ] | | | |

|Hpos-|- |- |Hp03- |Hpos-|- |-

10. MéanaHmel |anep- ernep- |Bm& |BHnep- |BHnep- |- |- |BHnep-
Brimep- |BHnep- |POCT 2917- |

KOPPO3MOHHOTO | xuBaer |xmBaer |mep- |xuBaer |xuBaer | | | xuBaeT
XMUBaET |XMBaeT |76

BO3IOEMCTBUA Ha | | |XM- | | | | |

IIJIaCTUHKNM U3 | | |BaeT | | | | | |

Menu Mmapky M1 | | | | | | | | |
wmu M2 mo TOCT | | | | | | | | |

|
859- 78 | | | | | | | | |

11. Tasresnc yEna|o,5 W0,5 0,5 |0,5 |2, 2 |1,7 [1,7 ]0,5

0,5 |0,5 |TocT 6581- |

OMBJIEKTPUUE CKMUX | | | | | | | | |
|75 |

norepb, % He | | | | | | | | |

6osee, mnpu 90 °C| | | | | | | | |

I I 1
12. CrabuibHOCTS | | | | | | | | |

|rocT 981- 75|
NIPOTUB | | | | | | | | |

OKMCJIEHU ! | | | | | | | | |

| |
- Macca JeTyuymux |0,04 |0,04 |0,05 |0,05 |0,008 |0,005 |0,005|0,15
0, 04 |0,04 |




kucyoT, Mr KOH | | | | | | | | |

Ha 1 r macaa, | | | | | | | | |

He ©OoJee | | | | | | | | |

- comepxaHue |0,015 |0,015 |OT- |OTcyT- |0,01 |OTcyT- |OT- |0,015
OrcyT- |OTcyT-

ocamxa, % | | |cyT- |crBue | | crene |cyr- |
cTBUE |CTBMe | |

Maccrel, He 6oJee | | | |CTBMe| | | |CTBMe| |
-  KMCJIOTHOE |0,10 |0,10 |O,20 |0,20 |0,10 |0,10 |0,10 |0,15
0, 10 |0,10 | |

unco | | | | | | | | |

| |
OKUCJIEHHOTO | | | | | | | | |

macJia, wMmr KOH | | | | | | | | |

Ha 1 r macda, | | | | | | | | |

He OoJee | | | | | | | | |

I I
13. CTaGMHbHOCTbllso {120 L |- |- |— |- |120
150 | 150 | MaK |
IPOTHUB | | | | | | | | |
|1125(B)-92 |
OKMCJIEHUS, | | | | | | | |
| |
MEeTOm M?K, | | | | | | | | | |
VHIOYKLIVMOHHBIM | | | | | | | | |

nepmuon, 4, He | | | | | | | | |

MeHee | | | | | | | | |

I I ]
14. mnorsocrs  |895 |895 |885  |885 |900 |895 |895  |895
895 |- |rocT 3900- |
npn 20 °C, | | | | | | | | |
|85 |
xr/ xy6. M, me | | | | | | | | |

Bosee | | | | | | | | |

|
15. Hser na |1 1 11,5 |15 |- 1 1 |1 1
- |TocT 20284- |
KOJIOpUMMEeTpe | | | | | | | | |
|74 |
WY, emmms | | L | | L |

LIHT, He OoJee | | | | | | | | |



16. CénepmaHMe |- |- |- |0,3 |- |0,6 |0,6 |O,3 L

- |rocT 19121- |

cepr, % ne | | | | | | | | |
|73 |

Gonee | | | | | | | | |
| S — e

e |

17. ConepxaHue |0,25 |0,2 |O,4 |O,2 |0,2 |O,2 |O,2 |0,3

0,3 |0, 2 | PO

uonosa ( ATUIOJ- | | | | | | | | |
|34.43.105- |

1), % me menee | | | | | | | | |
|89 |

I ] ] | | | ] ] ]

I
|18. BHEWHM BUO |QMCToe, npo3pavyHoe, CBOOOOHOE OT BUIMMEIX SaTPSI3HEHUM, BOIH,
YyacTHul, BOJOKOH |BM3yaanHﬁ

KOHTPOJIb |

<*>[1pwn 40 °C.
<**> [Npwn -40 °C.

25.1.1. KoHTpornb TpaHchopMaToOpHOro Macna nocrie TpaHCnopTupoBaHng

M3 TpaHcnopTHOM eMKoCcTM oTObupaeTca npoba macna B cooTBeTCTBMM € TpeboBaHusmn FOCT 2517-
85. lNpoba TpaHcdhopMaToOpHOro Macna nogBepraeTcsi nabopaTopHbIM UCMbITAHUAM MO MoKasaTensam
kayecTtBa 2, 3, 4, 11, 12, 14, 18 na tabn. 25.1.

Mokasatenu kayecTsa 2, 3, 4, 14, 18 onpegensatoTca 4O CMBa Macna U3 TpaHCNopTHON eMKkocTu, a 11
n 12 MOXHO onpefendaTb Nocrie cnuea Macna.

MokasaTenb 6 OOMmKeH AOMOMHUTENBHO ONPeaenaTbCa TONbKO ANd cneunansHbIX apKTUYecknx macen.

25.1.2. KoHTponb TpaHcopmMaToOpHOro Macna, CriMToro B pesepsyapsbl

TpaHcdhopmaTopHOEe Macno, CNUMToe B pe3epByapbl Macnoxo3ancTea, noasepraeTcsa nabopaTopHbIM
UcnblTaHWAM MO MokasaTensiM kavecTtea 2, 3, 4, 18 13 1abn. 25.1 cpa3y nocne ero npuema n3 TpaHCnoOpTHON
€MKOCTMU.

25.1.3. KoHTponb TpaHcthopMaTOpHOro Macna, HaxoasLwerocs Ha XpaHeHun

Haxopgsuieecs Ha XpaHeHU Macrio UCMbITbIBAETCA MO NokasaTtensam kadecTtea 2, 3, 4, 5, 11, 12, 14, 18
13 Tabn. 25.1 c NepMoanYHOCTLIO He pexe 1 pasa B 4 roga.

25.1.4. PacwmnpeHne obbema KOHTpors

MokasaTenu kayecTBa macna mns tabn. 25.1, He ykasaHHble B n. n. 25.1.1 - 25.1.3, onpeaenstoTcs B
crny4ae Heo6xo0OUMOCTH, MO PELUEHMIO TEXHUYECKOrO PYKOBOAUTENSI SHEPronpeanpusaTus.

25.2. KoHTpornb kavyecTBa TpaHCHOpMaTOPHbLIX Macen Npu Ux 3anmBke B 3N1EKTPoobopyaoBaHne

25.2.1. TpeboBaHus Kk cBexemy TpaHcHOpMaTOpHOMY Macry

Ceexune TpaHcopMaTopHble Macna, MNOArOTOBMEHHbIE K 3anMBKE B HOBOE anekTpoobopynoBaHue,
OOIMKHbI yOOBNETBOPATL TpeboBaHusam 1abn. 25.2.

Tabnuua 25.2

TPEBOBAHNA K KAYECTBY CBEXXMX MACEIJ,
NMOAroTOBNEHHbBIX K 3AJIMBKE B HOBOE 3JIEKTPOOBOPYJOBAHNE

[lokazaTesb KaTeropus [lpemenvHO ponycTu- |lpumeua-
KadyecTBa Macja |3JIeKTpoOoOOpyINOBaHMUsA |MOe 3HadeHMe I[OoKa- |Hue
M HOMEDP 3aTesiss KadecTBa

CTaHIapTa Ha Macria



MeTOonIo

UCTIBITaHUA npenHas- |mocie
HAUEHHOTO | 3aJUBKU
K 3aJIMBKe (B
B BIIEKTPO-
3JIEKTPO- | obopy-
obopyno- IOOBaHUe
BaHUE
1. TpobGueHOE SJIeKTpoOobOopynOBaHME.
Hanpsxenue no |mo 15 kB 30 25
T'OCT 6581-75, |BraoumrensHO
kB, He MeHee no 35 B 35 30
BRJIIUMTEJIBHO
or 60 mo 150 B 60 55
BRJTIOUMTEJILHO
or 220 mo 500 xB 65 60
BRJTIOUMTEJIEHO
750 B 70 65
2. KwucnoTHoe SJIEeKTPOOBOPYy IOBAHUE!
uycyo no I'OCT |mo 220 xB 0, 02 0, 02
5985- 79, wmr BKJIOUUTEJILHO
KOH/ r macmna, ceeme 220 xB 0,01 0,01
He OBoJsiee <*>
3. Tewmnepatypa |3nekTpoobopynoeanue |135 135 Mpn
BCIIBIIKM B BCeX BMUIOB M KJIaCCOB IIprMeHe-
3aKPHTOM TUTJIE | HAIIP AXEHMIA HUU
no T'OCT 6356- apkTuyec-
75, °C, ne KOTO
HUXE Macia
(ATK)
Macia mnjsd
BEIKJIOUA-
TeJnen
( MTB)
3HaYEHUE
IaHHOTO
nokasa-
Tens
onpene-
jsaercsa
craHmap-
TOM Ha
MapKy
Macja Io
TabJ.
25.1
4. Bnarocomep- |TpaHchopMaTOpH C 0, 001 0, 001 Ionycka-
XaHue IO [JIEHOYHOM WM (10) (10) eTcs
TOCT 7822-75, |azoTHOM 3ammToOlN, ompene-
% maccer (rv/ 1), |repMeTnuHbe JeHue
He Bojee Ma CJIOHATIOJIHEHHBIE IaHHOTO
TOCT 1547-84 BBOZEl, I'€PMETHUUHBIE rnokasa-
(xauecTBEHHO) |M3MepUTEsbHHE Tens
TpaHchOPMAa TOPH METOIIOM
CUJIOBEE U 0, 002 0, 0025 KapJa
U3MEPUTEJIbHEE (20) (25) drmepa
TpaHchopMaTopsl Oes VI




CreUMasbHEX 3aluT XpOMaTo-
MacJsa, HerepMeTUUHBE rpabruec-
MaCJIOHATIOJIHEHHEE KM
BBOIBI MeTOIOM
SnekTpoobopynosanue, (OTcyT- OrcyT- no PI
npM OTCYTCTBUM CcTBUE CcTBUE 34. 43.
TpeBOoBaHMIA 107-95
npennpusaTui-

U3TOTOBUTEJIEN I10
KOJIMUECTBEHHOMY
ONpenesIeHMI0 NaHHOTO
nokasaTesis

5. Copmepxanme |[3nexTpoobopymoBaHue |OTCyTCT- OrcyTcT-

MeXaHUYe CKUX no 220 B Bue (11) |Bue (12)

rnpuMe ceir. BKJIOUUTEJILHO

TOCT 6370-83, |2mexrpoobopynmoeanue |0, 0008 0, 0010

% ( xmacc ceeme 220 mo 750 xB |(9) (10)

UMCTOTH IO BKJIOUMTEJIBHO

TOCT 17216-71

He GoJee)

PTM 34. 70. 653-

83, % =me

tonee (xmyacc

UMCTOTEl 1O

TOCT 17216-71

He 6ojee)

6. TaureHC CUIIOBEE U 1,7 2,0 Ipoba

yIJa U3MEPUTEJIL HEIE MacJsa

IVBJIEKTPUUEC- |TpaHchopMaToOpH IO OOTIOJIHU-

kux norepb npu|220 kB BKIOUUTEIBHO TeJILHOM

90 °C no T'OCT |CunoBee u 0,5 0,7 obpaboTke

6581- 75, % ue|usmepuTenbHbEe He

Bosiee <*> TpaHCOOPMaTOPEL CBBILE noneep-
220 mo 750 B Taercsa
BKJIOUMTEJIBHO,

MaCJIOHATIOJIHEHHEIE
Beonul 110 xB m Beme

7. ComepxaHue [3nekTpoobopynoBaHue |[OTcyTcCT- OrcyTCcT-

BONOPACTBOPK- |BCeX BUIOB ¥ KJIACCOB |Bue BUE

MEIX KMUCJIOT U HamnpsaxeHUMn

meJjioueym Io

TocT 6307-75

(xauecTBEHHO)

8. Comepxanme |TpanchopmaTopu 6e3 0, 20 0,18 Mpn

AHTVOKUCIIN- CrleuMasibHEIX 3aluT apouTpax-

TEeJILHOM Npu- Macja, HerepMeTUYHEHE HOM

canky ATUIOJ- 1 |MaciioHANIOJIHEHHEE KOHTpOJIE

(2, 6- nurperby- |BBOmE cBhme 110 B ompeneJe-

T- 4- MeTuII- HUe

beHONT MK OaHHOT'O

uoHos) mno PII rnokasa-

34. 43. 105- 89, Tesns

% mMaccel, He crenyer

MeHee [NPOBOAUTEL

rno
CTAaHOAPTY

MB3K 666-




79 wnm
(m) PO
34. 43. 208
-95
9. Tewmmneparypa |2sekTpoobopynosaune, |- 60 - 60
3aCTEBAHNUA, 3aJIMBaeMoe
TOCT 20287-91, |apkTHUUyeCcKyM MaCJIOM
°C, He Bmue
10. Taszocogmep- |TpaHcbopMaTOPH C 0,1 (0,5)|-(1,0)
XaHVe B COOT- [IJIEHOYHOM 3alluTOM,
BETCTBUM C TepMe TUUHBE
T/IHCprKLU/IHMM MaCJIOHAIIOJIHEHHEIE
NpeanpuAaTrs- BBOIE
U3TOTOBUTEJIH,
% ob6veMma, He
Gomee (mo P
34, 43. 107- 95,
% obweMa, He
Bosee)
11. Crabuns- CUJIOBEHE U Ycnosusa
HOCTBb IPOTHUEB USMEPUTEJIbHEIE npouecca
OKMUCJIEHUS TI0 TpaHCOOPMATOPEl OT 120 °C,
T'OCT 981-75: 110 mo 220 B 14 4, 200
BKJIKUMTEJIBHO MH/ MIW/H.
(024
KMCJIOTHOE 0,1 -
YUCIIO
OKMCJIEHHOTO
Macia, MD
KOH/ r macmna,
He OoJiee
comepxaHue 0,01 -
ocanka, %
MaccCh, He
BoJiee
CUJIOBEIE U B - IOnsa
U3MEPUTEIbHEIE cooTBeT- CBEXero
TPaHCOOPMATOPLE! CBEHILE | CTBUM C Maca
220 pmo 750 B TpeboBa- OOmyCcKa-
BKJIOUMUTEJILHO, HMAMU eTcsa
MaCJIOHAIIOJIHEHHEIE cTa”mapTa onpeneje-
Beonel 110 xB m BemIEe |[Ha HME IO
KOHKpEeT- CTAHOAPTY
HYI0 MapkKy M3K 474-
Maciua, 74 wmm
OOMymeH- 1125(B) -
HOTO K 92
nprMeHe-
HUO B
OaHHOM
obopyno-
BaHUU

<*> [lonyckaeTca NPUMEHATb AN 3anvMBKU CUIOBLIX TpaHcdopmaTopoB Ao 500 kB BKMOYUTENBHO
TpaHcgopmaTopHoe macrnio TKn no TY 38.101.980-81 n go 220 kB BkntountensHo macrno TKn no TY
38.401.5849-92, a TakKe MX CMecu ¢ ApYrMMn CBEXUMU Macramu, ecnv 3HadeHue tg genbta npm 90 °C He



OyaeT npesbiwaTh 2,2% 00 3anvBKM 1 2,6% nocne 3anvMBKM 1 KMCNOTHOMO yncna He 6onee 0,02 mr KOHIT,
npw NOSTHOM COOTBETCTBUM OCTasbHbIX NOKa3aTeren kayecTea TpeboBaHusaM Tabnuupl.

25.2.2. TpeboBaHus K pereHepupoBaHHbIM U OYULLEHHBIM Macnam

PereHepupoBaHHbie 1 (M) OYULLIEHHbIE 3KCMNyaTauMOHHbIE Macna, a Takke UX CMECU CO CBEXUMMU
Macnamu, noaroToBMeEHHbIE K 3aNMBKE B 3MeKTpoobopyaoBaHMe Nocrne peMoHTa, AOSMKHbI YAOBNETBOPSTh
TpeboBaHusam Tabn. 25.3.

Tabnuua 25.3

TPEBOBAHNA K KAHECTBY PETEHEPUPOBAHHbIX
N OYULLEHHbBLIX MACEN, NMOArOTOBJIEHHBLIX K 3AITMBKE
B ONEKTPOOBOPYJOBAHWE MNMOCIIE EFO PEMOHTA <*>

<*> I'IpmmeHeHme pereHepnpoBaHHbIX N OYULLEHHbIX 3KCrilyaTauyMOHHbIX Macen AOnda 3arnBku
BbICOKOBOJIbTHbIX BBOAOB [MOC/ie peMOHTa He OO0NyCKaeTCd, OaHHOe 3ﬂeKTp0060pyﬂOBaHMe 3anmBaeTca
nocrnie peMoHTa CBEXnMn macriamMmu, oTtsevaroLmMmm Tpe6OBaHI/I$-|M Tabn. 25.2.

[lokaszaTesnb Kareropua siexTpo- [lpemenbHO [lpumMeuaHne
KauecTBa MacJa |oBopynoBaHuUd OOy CTUMOE
“ HOMEp 3HayeHre
cTaHmapTa Ha rnokasaTesis
METOII KayecTBa Macia
VCTIBITAHUSA
npenHas- |mocie
Ha4YeHHO- | 3aJIMBKU
TO K 3a- |B
JUBKE B |siexTpo-
3JIeKTpPOo- |oBopyno-
obopyno- |BaHuMe
BaHMe
1. TpobBueHOE BIeKTPOOBOPyYIOBa-
HanpsSXxeHMe [0 |Hwue:
TOCT 6581-75, |mo 15 B 30 25
kB, He MeHee BKJIIOUMTEJIEHO
<*> no 35 kB 35 30
BKJIOUUTEJILHO
or 60 mo 150 B 60 55
BRJIIUMTEJIBHO
or 220 mo 500 B 65 60
BKJIOUUTEJILHO
750 xB 70 65
2. KucnorHoe CujioBHE 0, 05 0, 05
upycyio no I'OCT | TpaHchopMaTOPH IO
5985-79, wmr 220 xB
KOH/ T BKJIOUUTEJBEHO
Macma, He M3MepUTEb HEE 0, 02 0, 02
Bosee TpaHchopMaTOpPEl OO
220 B
BKJIOUUTEJIEHO
CusoBuEe U 0, 02 0, 02
U3MEPUTEIIbHEIE
TpaHchOopPMa TOPEL
ceome 220 mo 500
kB BKJIOUUTEJIBEHO
CusioBHE U 0,01 0,01
U3MEPUTEJIIbHEIE




TpaHCchOopPMa TOPEL
ceeme 500 mo 750

KB BKJIOUUTEJILHO

3. Temnepatypa | CriioBEE 130 130 Ipn
BCIBIIKY B TPaHCOOPMATOPEL IO NIpYIMEHEHUN
zakpuroM Turie |220 kB APKTUUYECKOTO
no T'OCT 6356- |BxiounTesibHO Macia
75, °C, =He CUJIOBEHE U 135 135 (ATK) wm
HUKE U3MEPUTEIIbHEIE MacJsa nmng
TPaHCOOPMATOPEL IO BEIKJIOUA TEJIeN
750 xB ( MBT)
BRJTIOUMTEJIEHO 3HaUeHUe
OaHHOTO
nokasaresd
onpenengeTcsd
CTaHmapTOoM
Ha Mapky
MacJsa Imo
Tabm. 25.1
4. Bnarocogmep- |TpanchopMaTops C 0, 001 0, 001 IonyckaeTcsa
XaHre Io [JIEHOUHOM WM (10) (10) onpernesyieHue
I'OCT a30THOV BalMTOM, IOAaHHOTO
7822-75, % TepMeTUYHEE nokasarens
macce ( o/ T), M3MEPUTEIIELHEIE METOIIOM
He OoJiee, 1O TpaHCcOOPMaTOPEL Kapmna oumepa
T'OCT 1547-84 CUJIOBEIE U 0, 002 0, 0025 NI
<* > USMEPUTEIIE HEIE (20) (25) XpomMaTorpa-
(xauecTBenHo) |TpaHchopMaTOpPL buueckumM
6e3 crneunasbHEX METOIOM
3aWUUT Macja no PI
BiekTpoobopynosa- |OrcyT- OTrcyT- 34.43.107-95
HUEe, MpPY OTCYTCT- |CTBME cTBUE
BUM TpeBOOBaAHUM
IpennpusaTui-
M3TOTOBUTEJIEN 110
KOJIMYECTBEHHOMY
onpeneeHuo
IaHHOTO MOKa3aTesd
5. Conepxanue
MEeXaHUYE CKUX
npumecen <*>:
TOCT 6370-83, |Bmexrpoobopymosa- |OrcymT- OrcyT-
% ( xnacc Hue mo 220 B cTBUE cTBME
YMCTOTH IO BKJIOUMTEJIBEHO (11) (12)
TOCT 17216-71
He Bojee)
PTM SnexrTpoobopymosa- |0, 0008 0, 0010
34.70.653-83, |uue ceeme 220 no (9) (10)
% He 6BoJee 750 B
(xJacc YMCTOTH | BKIOUMTEIILHO
no T'OCT 17216-
71, He 6onee)
6. TaHrenc CusioBbIE 5 6 llpoBa macsa
yTJjia IOV3JeKT- |TpanchopMaTops IO IOTIOJIHUTEJIb-
PUYUECKMUX 220 B HOM
IOTEPb NPU BKJIOUUTEJIEHO obpaboTke He
90 °C no N3MeprTEesbHEE 1,5 1,7 nogBepraeTrcs




T'OCT 6581-75,
% ue bHojee

TpaHCOOPMaTOPEL IO
220 B

BRJIIOUMTEJIBHO

CUJIOBEHE U 1,5 1,7

N3MEPUTEJIbHEE

TpaHCchOopPMaTOPEL

ceemie 220 mo 500

kB BKJIOUUTEJILEHO

CUJIOBEHE U 0,5 0,7

U3MEPUTEJIbHEE

TpaHCchopMaTOPEL

ceome 500 mo 750

kB BKJIOUUTEJILHO
7. ComepxaHme |DmekTpoobopynoBa- |OrcyT- OrcyT-
BOINOPACTBOPU- |HME BCEX BUIOB U cTBUE cTBUE
MEIX KMCJIOT U U KJIACCOB Hampsxe-
meJjiouer, I'OCT |HUSA
6307-75
(xauecTBEHHO)
8. Comepxanue |CuiioBble 0, 20 0, 18 pn
AHTUOKMCIIN- TpaHCcOOPMaTOPEL OO apOUTPaXHOM
TEeJIbHOM Npu- 220 xB KOHTPOJIE
canxy ATUIOJ- 1| BKIIOUUTETIBLHO omnpenese-
(2,6- CusioBEHE U 0, 30 0, 27 HMYEe IOaHHOTO
INTPeTOyTIII- 4- |U3MepUTEe b HEE rnoxasarTeJis
MeTrII- eHOJ TPaHCOOPMATOPHL IO crenyeT
umm monojy) no |750 xB NPOBOIOUTE IIO
PO 34.43. 105- |BxIOUUTENLHO CTaHOapTy
89, % maccw, M32K 666-79
He MeHee wm (un) PO

34. 43. 208- 95

9. Temnepatypa |mekTpoobopymo- -60 -60
3aCTHBAHUA O |BaHUe, 3alnMBaeMoe
TOCT 20287-91, |apxTuuyeckmm
°C, He BHue MaCcJIoM
10. Taszocozmep- |TpaHCchOPMATOPH C 0,1 -(1,0)
XaHVE B riedounort zammront |(0, 5)
COOTBETCTBUU C
UHCTPYKLMAMU
NpeanpuaTna-
U3TOTOBUTEJIA,
% ob6beMa, He
Gosee (mo PI
34. 43. 107- 95,
% obswema,
He BoJjee)
11. Crabwuinb- CuUsioBEE U YcioBua
HOCTL MNPOTUB U3MEPUTEJIbHEE npoiecca
OKUCJIEHUSA [0 TpaHchopMaTOPL 130 °C, 30
no I'OCT 981-75|cewme 220 mo 750 g, 50 mn/
<FE S KB BKJIOUMTEJIEHO vme. O2
KUCJIOTHOE 0,2 -
UMCIIO
OKMUCJIEHHOTO

Macmaa, MTD
KOH/ r macina,




He OoJiee
MaccoBad IOoJid OrcyT- -
ocamka, % ue cTBUE
Bojiee
12. Comepxanue | 2rekTpooBOPYIO-
cepul o I'OCT BaHMe:
19121-73, % no 220 xB 0, 60 0, 60
He ©OoJiee BKJIIOUMUTEJIEHO
ceeme 220 mo 500 0, 35 0, 35
KB BKJIOUUTEJILHO
ceeme 500 mo 750 0, 30 0, 30
KB BKJIOUUTEJIBHO

<*> B MacnsiHbIX BblKMYaTeENaX AONyckaeTcd MNPUMEHSATb PEereHepUpOBaHHbIE WU OYMLLEHHbIE
3KCNMyaTauMoHHble Macra, a Takke WX CMeCM CO CBEeXUMW Macnamu, eCcnvm OHW YAOBMEeTBOPST
TpeboBaHnaM HacToswen Tabnuupl (M. N. 1 1 4) 1 UMeLT KNacc NPOMbILIIIEHHON YNCTOTbl He Gonee 12
(TOCT 17216-71).

<**> B cny4yae Heob6XoAMMOCTY MO PELUEHNI0 TEXHUYECKOro PyKOBOAUTENS NPEeAnpUaTUS AonyckaeTcs
3anvB pereHepupoBaHHOIO U OYMLLIEHHOMO 3KCMyaTaluMOHHOro TpaHCOPMaTOPHOrO Macna B CUMOBblE U
nsmepuTenoHble TpaHcdopmaTopbl Ao 500 kB BkNOUYUTENBHO, €cnv CTabunbHOCTbL MPOTUB OKUCIIEHWS
ByneT cooTBeTcTBOBaTHL HOpME Ha Macrno TKn (cm. Tabn. 25.1), a ocTanbHble nokasaTenu kadectea byayT
yOoBNEeTBOPATh TPpeboBaHMAM HacTOALEN Tabnuubl.

25.3. KoHTpornb kavecTBa TpaHCopMaTOpHbIX Macen npu Ux akchnyaTauum B anekTpoobopyaoBaHmm
25.3.1. O6beM M NEPUOJNYHOCTb UCTIbITAHWIA
O6beM 1 NEpPUOAMYHOCTL NPOBEAEHMS UCMbITAHUA Macra yKka3aHbl B pa3genax Ha KOHKpeTHble BUAbI
3aNeKkTpoobopyaoBaHUSA, HOPMATMBHBIE 3HAYEHWUS NOKa3aTenen kadecTsa NpuBogATcs B Tabn. 25.4.
Tabnuua 25.4

TPEBOBAHWA K KAHECTBY SKCIMNYATALIMOHHBLIX MACEN

[lokazaTesyib Ka- KaTeropusa 3HaueHMe nokaszsaresd |llpuMeuaHue
yecTBa Macla U 3JIEKTPOOBOPYyno- KadecTBa Macya
HOMEep CTaHIapTa |BaHUA
Ha MeTOX MCIEITa- OTPaHU- npenejibHO
HUA uyBamuee |OonyCTu-
obJyacTh Moe
HOpPMaJlb-
HOT'O CO-
CTOAHUA
1. TpobueHOEe SIIeKTPOOBOPYIO-
HanopsAaxeHue I10 BaHMe
TOCT 6581-75, no 15 B - 20
kB, He MeHee BKJIIOUMTEJIBHO
no 35 B - 25
BKJIOUUTEJIBHO
or 60 mo 150 xB|40 35
BKJIOUUTEJIBHO
or 220 mo 500 50 45
KB BKJIIOUMTEJILHO
750 B 60 55
2. KucisorHoe CUJIOBEIE U 0,10 0, 25
upycyio no I'OCT M3MEePUTEJIbHEIE
5985-79, wr TpaHchopMaTOPH,




KOH/ © macna,
BoJiee

He

HeT'epMeTVMYHEBIE
MaCJIOHAIIOJIHEH"-
HBIE BBOIEI

3. Temnepatypa CHJIOBEIE U CHuxenmue |125
BCIIBIIKM B M3MEePUTEJIbHEE BoJee
3aKPBITOM TUTJIE TpaHchopMaTo- ueMm Ha 5
no T'OCT 6356- PHI, °C B
75, °C, He HUXe |HeTepMeTHUHHE CpaBHEHUU
MAaCJIOHAIOJIHEH- |C Ipe-
HEIE BBOJIEL OBy IIVIM
aHam30oM
4. Bnaroconep- TpauncoopmaTopu |0, 0015 0, 0025 Ionyckaercs
XaHue; C TJIEHOYHO (15) (25) onpenesieHue
no T'OCT 7822- UM a30THOM OaHHOTO
75, % maccu 3aMMTON, rnokasaTessa
(v/ T), He Gojyee |repmeTHUHEE METOLOM
MaCJIOHAIIOJIHEH- Kapmna
HBIE BBOJIEHL, dumepa MM
TepMe THUUHEIS XpoMaTo-
NBMEPUTEJIbLHEE rpadrueckmuM
TpaHchopMaTOPEL METOILOM II0
CUJIOBEE U - 0, 0030 P 34. 43.
USMEPUTEJIbHEIS (30) 107-95
TpaHCchopMaTOPEL
fes crneuMaJibHEIX
3amMT Macia,
HeTepMe TUUHLE
MaCJIOHATIOJIHEH-
HEIE BBOJIE
no T'OCT 1547-84 |[3nexrpoobopyno- |OrcyrcT- |OrcyTcrT-
(xauecTBEHHO) BaHue, NOpu BUE BUE
OTCYyTCTBUM
TpeboBaHUN
IpennpusaTui-
3T OTOBUTEJIEN
o
KOJIMUECTBEHHOMY
onpeneyeHnn
IAaHHOTO
rnokasaresns
5. Copmepxanue
MEeXaHUUE CKUX
npyMece.
TOCT 6370-83, % [2mexTpoobopy- OrcyTcT- |OTcyTcT-
(xnmacc umcrorm |mosanHue mo 220 |eme (13) |Bume (13)
no T'OCT 17216- KB BKJIOUUTEJILHO
71, He Gonee)
PTM 34. 70. 653- SrekTpoobopy- 0, 0020 0, 0030
83, % mHe Gosee |moBaHMEe CBBIIE (11) (12)

(xmacc umcroTH
no I'OCT 17216-
71, He Gosee)

220 nmo 750 B

BRJIIOUMTEJIBEHO

6. TaureHc yria
OUBJIEKTPUYECKUX
norepe 1o I'OCT
6581-75, % =ne

toJsee, npu

CuiioBeE U
M3MEPUTEJIbHEE
TpaHchopMaTO-
PBl, BBICOKO-
BOJIETHEIE BBOIHIL.

[lpoba Macia
OOIIOJIHM-
TeJIbHOM
obpaboTke
He IOoIBep-




TeMnepaType 110 - 150 B 8/ 12 10/ 15 raetTcsd
70 °C/90 °C BKJIOUUTEJILHO Hopma
220 - 500 B 5/ 8 7/ 10 tg menbTa
BKJIOUMUTEJIBHO npn 70 °C
750 xB 2/ 3 3/5 baxynbTa-
TUBHA
7. Comepxanue CuUJioBEIE 0,014 - OmpenesieHue
BOIOPAaCTBOPMMEIX | TpaHchopMaTo- OAHHOTO
KMCJIOT U PH, T'€pMEeTHUHBIE noxasaTess
meJjiouen, Mo BEICOKOBOJIb THEIE NPON3BOOUT-
KOH/ r, He 6Bojiee |BBOHH, IepMe- csa 1o
TUYHEIE M3MEepU- PO
TeJIbHEEe 34. 43. 105-
TpaHchopMaTOPE! 89
no 750 xB
BKJIOYMTEJIEHO
HerepMe TUUHBE 0, 030 -
BEICOKOBOJIbL THEIE
BBOIL U
USMEPUTEJIbHEE
TpaHCc®OopMaTOPEL
no 500 xB
BKJIOUUTEJILHO
8. Comepxanue TpaucoopmaToper [0, 1 -
AHTVMOKMCIINTEJIb- 663 ClielMaJIbHBIX
HOV MNpUCaIOKu 3aWUT Macia,
ATUION-1 (2, 6- HeTrepMe TUYHLE
onTperdyTui- 4- MaCJIOHAIOJIHEH-
MeTVIIGEeHOJT WU HEIE BBOJIEI
UoHOJ) 1o PJ ceeme 110 B
34.43.105-89, %
MacCCE, He MeHee
9. ComepxaHue CUJIOBEHE U - 0, 005 OmnpenesieHue
PacTBOPUMOTO VIBMEPUTEILHEIE OAaHHOTO
myama, % macce, |TpaHcdopmaTo- nokasaTess
He bBoJee pH, HerepMme- IPON3BOIUT-
TUUYHEIE ca o PIO
BEICOKOBOJIb THEIE 34. 43. 105-
BBOJIE], CBHIlIE 89
110 B
10. Tasoconep- TpaucoopmaToper |2 4 Ionyckaercs
XaHMe B COOT- C MJIEHOYHOM omnpenesieHue
BEeTCTBUM C 3aWMTOM, XpoMaTorpa-
UHCTPYKLMUAMU TepMeTUUHLE druecxmM
NpennpuaTna- MaCJIOHAMNOJHEH- METOIOM IIO
usroroeuTend, % |Hele BBOIH PII 34. 43.
obbeMa, He bDoJee 107-95
11. Comepxanue TpaucoopmaToprr [0, 0015 - Onpeznernenue
bypaHoBHX Y BBOILl CBHIIE (0, 001) OAaHHOTO
npomsBomuux, % |110 B rnokasaTesis
Maccel, He ©OoJiee IPOMBBOOUT-
(B ToM umcre cAa xXpoMmaTo-
dbypdypoma) <*> rpabnuecku-
MM MEeTOmaMM
no PIO

34. 43. 206-




94 v PI
34, 51. 304-
94

<*> [lokasatenb 11 pekoMeHOyeTcsa OnpedensiTb Takke B Crydyae oOOHapyXeHus B
TpaHCchOpPMaTOpHOM Machne 3HauyuTenbHblXx KonmyectB CO m CO2 xpomatorpadumyeckum aHanmsom
pacTBOpPEHHLIX ra3oB, KOTOPble CBUAETENbLCTBYIOT O BO3MOXHbIX AedekTax u npoueccax paspyllieHus
TBEPOON U3onaummn.

Ha ocHOBaHUM MoOMny4eHHbIX pe3ynbTaToB MabopaTopHbIX WUCNbITaHWMI Macna onpeaenswT ABe
obnacTtu ero akcnnyatauuu:

- obnacTb "HopMarnbHOro COCTOsIHMA Macna" (MHTepBan oT NpeaenbHO AOMYCTUMbIX 3HAYEHUN nocre
3anvMBKM Macna B anekTpoobopygoBaHue, MpuBeAeHHbIX B Tabn. 25.2, ctonbeu 4, u 0O 3HAYEHUH,
orpaHuyMBaroLmnx 0bractb HOpPMarbHOr0 COCTOSIHUA Macna B 3KchyaTtauun, npyMBedeHHbIX B Tabn. 25.4,
ctonbey 3), Korga COCTOSIHME KayecTBa Macrna rapaHTUpPYeT HafexHyt paboTy anekTtpoobopynoBaHus U
npu 3TOM [A0CTAaTOMHO MWHMMAanNbHO HeobXxoouMOoro KOHTpons nokasatenen 1 - 3 w3 Tabn. 25.4
(CoKpalLeHHbI aHanms);

- obnactb "pucka" (MHTepBan OT 3HA4YeHW, OrpaHu4YMBalOWmUX 06nacTe HOPMAarbHOrO COCTOSHMSA
Macra, npuBefeHHbIXx B Tabn. 25.4, ctonbey 3, 0O MNpefenbHO AOMYCTMMbIX 3HAYEHUA MoKasaTenen
KayecTBa mMacna B aKCnnyaTauuu, npuBedeHHbIx B Tabn. 25.4, ctonbey 4), korga yxyaweHve gaxe ogHoro
nokasartens kayecTBa Macra MpMBOAMT K CHWKEHWIO HaAexHOCTM paboTbl anekTpoobopygoBaHuA U
TpebyeTtca Gonee yyalleHHbIA N pacLUMPEHHbIN KOHTPOMb AN NPOrHO3MpPOBaHWS CPpoKa ero criyx6bl n (nnm)
NPUHATUS  cneuunanbHblX Mep MO BOCCTAHOBMEHUIO 3KCMMyaTauWOHHBIX CBOWCTB Macna C Lernbto
nNpeaoTBpaLLEeHNst €ro 3amMeHbl U BbIBOAA 3N1EKTPOOOOPYAOBAHUSA B PEMOHT.

25.3.2. PacwmpeHHble ncnelitaHna TpaHcdopMaTopHOro macna

HeobxooumocTb paclumpeHusi obbema WUCMbITaHWA MoKasaTenen kKadecTBa Macen M ydaleHus
NepMoaNYHOCTU KOHTPOMS onpeaenseTcs peLleHneM TEXHUYECKOro PyKOBOAUTENS SHEPronpeanpusTus.

25.3.3. TpeboBaHusi K TpaHCOpMaTOPHBLIM Macnam, 4ONMBaeMbIM B 3N1EKTPOOOOpyL0OBaHNE

TpaHcdopmaTopHble Macrna, LOoNMBaeMble B anekTpoobopyaoBaHMe B NPOLIECCE €ro aKcnyaTaumm,
OOMKHbI yOOBNETBOPATL TpeboBaHuam Tabn. 25.4, ctonbew 3.

26. ATMNAPATbI, BTOPUYHBIE LIEMAX U SNEKTPOMNPOBOOKA
HA HAMPAXEHWE O 1000 B

26.1. 11, T, M. NamepeHune conpoTMBIEHUS N30MSALUN
3HayeHMs conpoTUBNEHMUS M30MALMM OOMKHbI ObITb HE MEHee NpuBeAeHHbIX B Tabn. 26.1.

Tabnuua 26.1

HcnbiTyembln anemeHT HanpspkeHne HaunmeHbLlee
MeraommeTpa, gonyctumoe
B 3Ha4YeHue
ConpoTUBNEHNS
nsonsaumum, MOm
1. LnHbI NOCTOAHHOIO TOKa Ha WmTax 1000 - 2500 10

yrnpasreHus n B pacnpenenurerbHbIX
ycTponcTBax (Npu 0TCOEAUHEHHbIX Liensx)
2. BropuyHble uenu kaxagoro 1000 - 2500 1
NPUCOEONHEHNS U Lenn NUTaHns NpMBOLOB
BbIKIKOMaTENEN 1 pasbeanHuTenen <1>

3. Llenn ynpaBneHus, 3alimThbl, 1000 - 2500 1
aBTOMATUKM U U3MEPEHUN, a TaKKE Lienn
BO30Y>XAEHWNSI MaLLMH NOCTOSIHHOIO TOKa,
NPUCOEUHEHHBIE K CUNOBBIM LIENsiM

4. BTOpu4Hble Luenn n anemMeHTbl Npu 500 0,5
NUTaHUM OT OTAENbHOrO UCTOYHUKA UMK
Yepes pasfenurerbHbli TpaHcdopmaTop,
paccyuTaHHble Ha paboyee HanpshkeHne 60




B n Hmxe <2>

5. OnekTponpoBoaKuK, B TOM YMcne 1000 0,5
OCBETUTENbHbIE ceTn <3>
6. PacnpegenutensHble yCTporcTBa <4>, 1000 - 2500 0,5

LLNTbI 1 TOKONPOBObI

<1> MamepeHue NPOM3BOAMTCA CO BCEMU MPUCOEAMHEHHbIMU annapatamu (KaTylWku NpUMBOAOB,
KOHTAKTOpbl, MyckaTenu, aeBTOMaTU4eckue BbIKNoYaTenu, pene, nNpubopbl, BTOPUYHbIE OGMOTKM
TpaHchopMaTOpPOB TOKa U HAMNPsXKeHWs 1 T.M.).

<2> [lormkHbl GbiTb NPUHATHI Mepbl AN NPeAoTBPaLLEHUs! NMOBPEXAEHUS YCTPOMCTB, B OCOGEHHOCTM
MUKPOSMNEKTPOHHBIX M MONYNPOBOAHMKOBbIX 3/TEMEHTOB.

<3> ConpoTuBIIEHNE M30MNSALUM U3MEPSIETCA MeXay KaxAbiM MPOBOAOM M 3eMiieil, a Takke Mexay
KaxabIMy OBYMSI MPOBOAAMMU.

<4> /lamepsieTca CONpPOTMBIEHNE U3ONALMM KaXKaoW CeKUMUM pacnpeaenuTensHoro yCTponcTea.

26.2. 11, T. cnblTaHna noBbIWEHHBIM HanpshXeHnem vyactoTbl 50 My

3HavyeHne WCMbITaTEeNbHOIO HanpPsXeHns Ang uenen penernHon 3almTbl, dMeKTpoaBTOMAaTUKU U
OPYrMX BTOPUYHBLIX Lenen cCo BCEMW NPUCOEAMHEHHbIMM annapatamy (KaTywKku npuBogoB, aBTOMaThl,
MarHWTHbIE MycKaTenu, KOHTakTopbl, pene, npubopbl M T.N.) nNpuHMMaeTca paBHbiM 1000 B <*>.
OcBeTuTENbHbLIE CETU UCMbLITHIBATCA YKa3aHHbIM HampsbkeHWMEM B TeX Cryyasx, Korga npoBodka umeet
MOHMXEHHbIN MO CPaBHEHUIO C HOPMOW YPOBEHb U30MAUUKN. B ocTanbHbIX cryYasx UCNbITaHWE MOXET ObITb
npon3seneHoO MeraoMMeTpPoM Ha HanpsikeHne 2500 B.

<*> [pu Tekywem pemoHTe (T) AonyckaeTcs ucnblTaHWe BbINPAMITEHHbIM HanpsixeHnem 2500 B ¢
MCNonb3oBaHNEM MeraoMmmeTpa Unm cneumansbHON YCTaHOBKM.

MpoJoMKNTENBHOCTb MPUIOXKEHMUS UCMbITATENBHOIO HAMNPSKEHWUS cOCTaBnseT 1 MUH.

BTopuyHble Lenu, paccumMTaHHble Ha paboyvee HanpshkeHne 60 B u Huxe, a Takke uenu, cogepxaiime
YCTPOMCTBA C MUKPOINEKTPOHHbLIMW 3riemeHTaMu, HanpskeHnem 1000 B yacTtoTbl 50 'y, He ncnbIThiBaOTCA.

26.3. T, T. lNpoBepka OeNUCTBMS MaKCUMarbHbIX, MAHUMANbHbLIX UM He3aBUCUMBbIX pacuenuTenen
aBTOMaToB

PaboTta pacuenutenern OofmkHa COOTBETCTBOBATb 3aBOACKUM AaHHbIM M TpeboBaHusiM obecneveHus
3aLLUNTHBLIX XapaKTepUCTuk.

Tabnuua 26.2

OnepauMH HanmeeHme Ha IMHax KomuuecTBO OHepaLU/HZ
OIIepaTMBHOI'O TOKa

BrJIOUEHUE 0, 9Uuom 5
OTKJIOYEHUE 0, 8Uuom 5

26.4. T1, T. TlpoBepka paboTbl KOHTAKTOPOB W aBTOMATOB MPU MOHWKEHHOM HanpshKeHUn
onepaTUBHOIO TOKa

3HadeHue HanpsbkeHust cpabaTbiBaHUSA M KONMYECTBO onepauui npueedeHsl B Tabn. 26.2.

26.5. I, T. NpoBepka npegoxpaHuTenen, npegoxpaHutenen-pasbeamHuTenen

MnaBkas BCTaBka NpegoxpaHvTens AOMmKHa ObiTb kanMbpoBaHHOM.

KoHTakTHOe HaxaTue B pa3beMHbIX KOHTaKTax npegoxpaHuTensa-pasbeanHuTenss  AOIDKHO
COOTBETCTBOBATbL 3aBOACKMM AaHHbIM U U3MEPEHHOMY MPU NMPUEMKE.

MpoBepka paboTbl NpegoxpaHuTens-pasbeAMHUTENS NPON3BOAMTCA BbinoriHeHueM 5 umknos BO.

27. AKKYMYTNATOPHbBIE BATAPEU

27.1. 11, K. NpoBepka eMKOCTN akkyMyIaTOpHOW baTapeu



EmkocTb akkymynsaTopHon Gatapewn npu Temnepatype 20 °C gormpkHa COOTBETCTBOBATb 3aBOACKUM
OaHHbIM.

27.2. 11, K, M. TlpoBepka HanpskeHNs akkyMynaTOPHOM GaTapen Npu TONTYKOBbIX TOKaX

3HayeHns HanpskeHUs Ha BbIBOAAX akKymynsTopHow 6artapen (Mpy OTKAOYEHHOM MoA3apsgHOM
arperarte) npu paspsge B TedeHue He 6onee 5 ¢ ¢ HambonbLwmMm TokOM (HO He Bonee 2,5 Toka 04HOYaCcOBOro
pexuma paspsga) 6e3 yyacTust KOHLUEBbIX 3N1EMEHTOB [OMKHbl COMOCTaBMAATLCA C pesynbTatamu
npeablayLwmx N3MepPEeHNn N He MOryT CHMXaTbcs bonee Yem Ha 0,4 B Ha Kaxabli 3aIEMEHT OT HanpsHKEHUs B
MOMEHT, MpPeLIeCcTBYOWMIA TONYKy. [Ons NpUEMHMKOB MOCTOSHHOTO TOKa [OMKHbl obecneynmBaThbes
HeobXxoanMble YPOBHU HaMNPsHKEHUSI.

WcnbiTaHusa npoBogatcsa 1 pas B rog.

27.3. 11, K, T. NpoBepka NOTHOCTW 3feKTponuTa

MnoTtHocTe anekTponuTa (r/kyG. CM) MOMHOCTBIO 3AaPSHKEHHOIO akKyMynsaTopa B KaXKAOM 3f1EMEHTE B
KOHLE 3apsfa W B pexume MNOCTOSHHOIO noa3apsga, npuBedeHHast k Temnepatype 20 °C, gormkHa
COOTBETCTBOBATb CeAyHLLMM 3HAYEHNAM C JONYCTUMbBIM OTKINOHeHnem +/- 0,005 r/ky6. cm:

- ans akkymynatopos Tuna C(CK) - 1,205;

- ans akkymyngaropos Tvna ClN(CrI1K) - 1,24;

- ansa akkymynatopoB Tuna CH - 1,24,

TemMnepaTtypa anekTponuta nNpu 3apagke He AofmkHa npesbiwaTtb 40 °C, a Ana akkyMynsaTopoB Tvna
CH - 45 °C.

MnoTHOCTb anekTponuTa B KOHUe paspsda y mcnpasHbix akkymynatopoB C(CK) gomkHa ObiTb He
meHee 1,145 r/ky6. cm.

MpoBepka nposoautcH 1 pas B MecsL.

27.4.T1, K, T. NamepeHue HanpsikeHUst KaXkaoro anemeHTa 6aTtapeu

HanpsikeHne oTCTaloLWmX 3eMEHTOB B KOHLIE KOHTPOSbHOIO paspsaa He AOMMKHO oTnmyaTbes 6onee
yeM Ha 1 - 1,5% OT cpeaHero HanpsbkeHWst OCTasNbHbIX ANIEMEHTOB, @ KONMMYECTBO OTCTALUMUX ANTIEMEHTOB He
OOMKHO npeBbiwatb 5% mx obLlero Yvcna.

HanpspkeHne B KOHUE pa3psiga OOJPKHO COCTaBnATh, B:

ans akkymynstopoB Tuna C(CK):

- npu 3 - 10-yacoBoM pexume paspsga - He Huxe 1,8;

-npun 0,5 - 1 - 2-4yacoBOM pexume paspsaga - He Huxe 1,75;

ans akkymyngaropos Trna CH(CHK) ¢ naHUMpHbIMM nnactuHamu:

- npun 1-4yacoBom pexunme paspsgaa - He Huxe 1,7,

- npu 2 - 6-4acoBOM pexume paspsaa - oo 1,75;

- npu 7 - 10-yacoBom pexume paspsaa - oo 1,8.

HanpspkeHne kaxgoro anemeHta 6artapen, paboTawolen B pexuMe KOHTPOSbHOro nogsapsaa,
[OMmKHO cocTtaBnAaTtb 2,2 +/- 0,05 B.

BennunHa HanpspkeHs B KOHLE KOHTPOSMbHOro paspsga OOJPKHa COOTBETCTBOBATb AaHHbIM 3aBoAa-
N3roToBUTENS.

27.5. 11, K, T, M. Xnmun4yeckuin aHanua anekrponuta

CepHas kucrnoTa, MpegHasHavyeHHass [Ans  NPUroTOBIEHWUSI 3MNEKTponuTa, [OOJPKHa OTBevaTb
TpeboBaHusam FOCT 667-73 ans BbicLero copra.

TpeboBaHus kK CEpPHON KUCMOTE U 3NEKTPONUTY NpuBeaeHbl B Tabn. 27.1.

Tabnuua 27.1
HOPMBbI

HA XAPAKTEPUCTUKW CEPHOW KNCNOTbI U QJIEKTPONNTA
ANA AKKYMYJTTATOPHbBIX BATAPEN

MokasaTtenb Hopmbl Hopmbl ans anekrtponura
ANsi cepHowi pasBeneHHad npenensHo
KNCINOTbI cBexast ponyctumble
BbICLUErO Kucnorta ansa KOHUEHTpaumm
copTa 3anvBKU B KOMMOHEHTOB
aKKyMynSaTopbl B aneKkTponute
n3 paboTatoLlero
akKymynsaropa
1. BHewHun Bna MpospayHas MpospayHas MpospayHas




2. IHTEHCMBHOCTbL OKpacku 0,6 0,6 1
(onpepensieTcs
KONopuMeTprUYeCKUM
cnocobom), Mn

3. MnoTtHocTb npwu 1,83 - 1,18 +/- 12-1,21
Temnepartype 20 °C, r/ky®. 1,84 0,005
cMm
4. CopepxaHue xenesa, %, 0,005 0,006 0,008
He Bonee
5. CogepxaHne HeneTyyero 0,02 0,03 -
ocTaTka nocne
npokanveaHus, %, He bonee

6. CogepxaHne okucrnos 0,00003 0,00005 -
as3oTa, %, He Gonee

7. CogepxaHue mblwbska, %, 0,00005 0,00005 -
He BGonee

8. CogepxaHue XnopucTbixX 0,0002 0,0003 0,0005
coegnHeHun, %, He Bonee

9. CogepxaHue mapraHua, 0,00005 0,00005 -
%, He Bonee

10. CogepxaHune meau, %, 0,0005 0,0005 -
He Bonee

11. CogepxxaHue BeLLecTB, 4.5 - -
BOCCTaHaBMNMBatoLLMX

MapraHLUOBOKMCIIbIN Kanuin,
mn 0,01 H pacteopa KMnO4,
He bonee

12. CogepxaHune cymmbl 0,01 - -
TSXKENbIX MeTansnos B
nepecyeTe Ha CBuHel, %,
He Gonee

Mpumevanune. OnctnnnupoBaHHas Boga Uv NapoBOW KOHOEHCAT, MPUMEHSIEMbIE A9 NPUrOTOBMEHMWS
3ANEKTponnTa U ONMBOK aKKyMynATOPOB, OOMKHbLI cCOOTBETCTBOBATh TpebosaHmam FOCT 6709-72.

Mpwn Tekywem pemoHTe (T) 1 mexay pemoHTamu (M) gonyckaeTcsi KOHTPONb TONMbKO MO N. N. 4 n 8
Tabn. 27.1.

27.6. 1M, K, T. NamepeHne conpoTmBneHns nsonsaumm atapem

M3mepeHre conpoTMBNEHMS U30NALUN OLLUMHOBKM M TOKOBeOyLUUX YacTern GaTapen nepen 3anvBKON
3MeKTponMTa NPoM3BOAMTCA MEFAOMMETPOM Ha HanpsbkeHue 1000 B. MNMocne 3anuBku aneKkTponuta u B xoae
akcnnyaTaumm 6aTapen namepeHne NPoM3BOAMTCS LUTATHLIM YCTPOMCTBOM KOHTPOSSA N30MALNN.

ConpoTuBneHne n3onsummn HoBow batapeun Ha HanpsbkeHne Ao 110 B gormkHo 6biTb He MeHee 60 kOMm,
6aTtapen Ha HanpshkeHne 220 B - He meHee 150 kKOwm.

ConpoTtuenenve usonsuumn 6atapen B akcnnyaTtauum JOMKHO ObITb HE MEHee yKa3aHHOro:

HanpsxeHue Oarapewu, B 24 48 60 110 220
ConpoTueJieHre u30Jaaumuy, KOM 15 25 30 50 100

27.7. M. 'amepeHue BbICOTbI ocagka (Lunama) B afiemMeHTax
Mexay ocagKkoM U HKHUM KPaeM MONOXMUTENbHbIX NNACTUH AOMKHO OblTb CBOOOAHOE NPOCTPAHCTBO
He MeHee 10 mMmMm.

28. BASEMJIAIOLLME YCTPONCTBA

28.1. I. NpoBepka BbINOMHEHUS 3NIEMEHTOB 3a3eMSIOLLIEro YCTPOUCTBA

lMpoBepka KOHCTPYKTUBHOIO BbIMOMHEHUSA 3a3eMnsollero ycrporctea Ha OPY anekTpocTaHuum u
NOACTaHUUA NPOM3BOAUTCS MOCMEe MOHTaxa [0 3acbiNkyM [pyHTa U MPUCOEOUHEHUS €eCTECTBEHHbIX
3asemnurtenen u 3aseMnsemMblx anemMmeHToB (060pyaoBaHMs, KOHCTPYKLUNIA, COOPY>KEHWN).

MpoBepka 3asemnsAWNX YCTPOUCTB Ha BJT nponssBoauTcs y Bcex onop B HaceneHHOW MeCTHOCTU U,
Kpome TOoro, He MeHee 4YeM y 2% onop oT obLLero Ymcrna onop ¢ 3a3eMnuTensiMu.



CeueHusa n npoBOAMMOCTN 3J1EMEHTOB 3a3emMiidiollero yCTpOVICTBa AOOJIXHbl COOTBETCTBOBATb

[NpaBunam ycTponcTBa aneKTpoyCTaHOBOK.

28.2. T, K, M. TlpoBepka coeauvHeHW 3as3emnuTenen C 3a3eMnsseMbiMU 3feMeHTaMn, a Takxke
€CTECTBEHHbIX 3a3eMnuTenen ¢ 3a3eMnALLnM yCTpONCTBOM
[MpoBepka NpPOM3BOAMTCA MyTEM MPOCTYKMBAHWS MECT COEAMHEHWU MONOTKOM U OCMOTpa Ans
BbISIBMIEHNS 0OpbIBOB M Apyrux gedektos. MpousBogutca uamMepeHve nepexofHbiX COnpoTuBReHun (npu

NCMpaBHOM COCTOSIHUM KOHTAKTHOrO COeAUHEHNS1 CONPOTUBIEHMe He npeBbiwaeT 0,05 Om).

I'IpOBepKa COCTOSIHMS Lienen N KOHTAKTHbIX COeANHEHWUN Mexay 3asemMnutendaMmm n 3asemisaemMbiMun

ANeMeHTamMu,

a Takke COeAWHEHUA eCTeCTBEHHbIX 3a3emMnutener C 3a3eMnsowum yCTpOIZCTBOM

Npon3BOANTCA NOCIE KaXaoro peMOHTa U PEeKOHCTPYKUUU 3a3eMIALLNX yCTpOVICTB, HO He pexe 1 pasa B

12 ner.

28.3. M. HPOBepKa KOPPO3NOHHOIO COCTOAHUNA 3JIEMEHTOB 3a3eMIALLIENO yCTpOVICTBa, HaxogALNXCA

B 3eMrie

Ha OPY anekTpocTaHumMii M nogcTaHuMi npoBepka MNpoM3BOAUTCA BONM3M HeWTpanem CuroBbIX

TpaHcdopMaTopoB,

MecCT

3asemMrieHmnsa

KOpOTKO3aMblKaTeneu,

pa3psiaHUKOB

orpaHunuyuTenen

nepeHanpsXeHn, a Takke BbIOOPOYHO Yy CTOEK KOHCTPYKUMA M B MecTax, rae 3asemnutenu Hambonee
NOABEPXKEHbI KOPPO3UW.

B 3akpbiTbiX pacnpepenuTernbHbIX YCTPOUCTBAX OCMOTP 3fIEMEHTOB 3a3eMnuTenen CO BCKPbITUEM
rpyHTa NPOM3BOANTCA MO PELLEHNIO TEXHNYECKOrO PYKOBOANUTENS SHEpronpeanpuaTms.

Ha BJ1 BbibopoyHas npoBepka CO BCKPbITUEM FPYHTa MPOM3BOAMTCA HE MeHee 4eM y 2% onop oT
obuero 4yvicna onop ¢ 3a3eMnNUTENaMU. YKasaHHyt0 NPOBEpPKY cnedyeTt npoussoaunTtb Ha Bl B HaceneHHown
MECTHOCTM, Ha yyacTkax c Hambonee arpeccuBHbIMU, ONMON3HEBLIMU, BbiAYBAEMbIMW U NIIOX0 NPOBOASALLMMMU

rPyHTaMW.

OnemeHT 3a3eMnuTens OOMKeH ObiTb 3aMeHeH, ecnu paspyLueHo 6onee 50% ero cevyeHus.
MpoBepka KOPPO3VMOHHOIO COCTOSIHUS MPOU3BOAUTCS He pexe 1 pasa B 12 ner.

HANBONbLUME AOMNYCTUMBIE COMNMPOTUBIIEHNA

3A3EMNAKOWMX YCTPONCTB
Bun siaexkTpo- XapakTepuctuka |Xapakrepuctuka |ConpormsieHue, OM
YCTaHOBKM 3a3eMJIIEMOTO 3a3eMJIAnLETO
oDOBEeKTa yCTpoMCcTBa
1. 3BmexTpo- SJeKTpoyCTa- VIcKyCCTBEHHBI 0,5
YCTaHOBKM HOBKa CeTU C 3a3eMJIMTENb C
HANPSXeHUEM 2bbeKTUBHO [IONCOEenMHEHHHEIMU
Beure 1 kB, 3a3eMJIEHHOM €CTeCTBEeHHEMU
xkpome BJI <1> HeTpaibio 3a3eMJINTeJIAMU
SJIEeKTPOYyCTaHOB- |ICKyCCTBEHHEI 250/ 1 <2>, no He
Ka ceTu C 3a3eMIUTEeNb C Gonee 10
M30JIMPOBAHHOM [IONCOEeNMHEHHHEIMU
HeMTpasbon OpU €CTeCTBEeHHEMU
VICIIOJIb 30BAHUN 3a3eMIMUTEJIAMU
3a3eMIISARILETO
yCTpoMCcTBa
TOJILKO IJIs
YCTAHOBKM BHIIE
1 xB
SJeKTpoyCcTa- VICKyCCTBEHHEI 125/ <2>, npwm
HOBKa CeTHu C 3a3eMIUTENb C 3TOM HOJIKHEL OHTH
M30JIMPOBAHHOM MONCOENVHEHHEIMU | BHIIOJIHEHEL
HEeMTPasnbio Npu €CTeCTBEeHHBMU TpeBOBaAHMA K
MICIIOJIb 30BaHUN 3a3eMIIUTEIIIMA 3a3eMJIEHUI0
3a3eMIISRIETrO ycranoBku mo 1 kB
YCTpPOMCTBa IJid
BJIEKTPOYCTAHOB-
xkn no 1 B
lloncTaHumMs C 3a3eMInUTEeNb 4, Ges yuera 3a-

Tabnuua 28.1



BEICIIVIM
Hanpsaxeuuem 20
- 35 xB npwu
YCTaHOBKE
MOJIHMEOTBOIA
Ha TpaHcdopMa-
TOPHOM [OpTaje
OTmesibHO
CTOAWNN
MOJIHMEOTBOI

IIoAgCTaHIUU

0OB6oCcOoBJIeHHEIN
3a3eMJIUTeNb

3eMJINTEeJIeN, pac-
IIOJIOXKEHHEIX BHE
KOHTypa 3a3eM-
JeHusa OPY

80

2. DBJnexkTpo-
YCTaHOBKM
Halp4gaxeHmMeM IO
1 xB c
TUIyx03a3eM-
JIEHHOM
HEeNTPaJlbIo,
xpome BJI <3>

DJIEKTPOYyCTaHOB-
Ka C TJyxosza-
3eMJI€EHHBIMIM
HeNTpalaMu
TeHepaToOpPOB
VZnpeZi
TpaHchopMaTopOB
WUJIM BEIBOLAMU
MCTOUYHMKOB
omHOGa3HOTO
TOKa

JICKyCCTBEHHRIN
3a3eMJIUTENIE C
IIOOKJIIOYUEHHBIMIM
eCTeCTBEeHHBMU
3a3EMIIUTEIIAMU U
yueToM

VICIIOJIb 30BAHUSA
3a3eMInuTeseNn
IIOBTOPHEIX
3a3eMJIeHUM
HYJIEBOT'O
nposoma BJI mo 1
kB npu
KOJIMUEeCTRBE
OTXOOAMMUX JIVHUM
He MeHee IOBYX
NIpy HanpaxeHUn
MCTOUYHMKAE, B.
Tpex- OHO-
basueM | basHEM
660 380

380 220

220 127
3azeMIuTesNb,
PaCIIOJIOXEHHEIN B
HEeInoCpencTBeH-
HOM OJM30CTU

OT HeMTpaau
TeHepaTopa WMIKu
TpaHchopMaTOpPa
MJIM BHEIBOIA
VCTOUHMKA OIHO-
®az3HOTO TOKa
IpY HalpsSXeHUU
MCTOYHMKAE, B!
TpEeX- OIOHO-
bazuell | bas3HE
660 380

380 220

220 127

15
30
60

3. BII
HaOpsSxeHueM
Beme 1 xB <4>

Onopel, uMeKMe
TPO303alMUTHEIN
TPOC WJINU

npyrmne
YyCTpPOMCTBA
TPO303allUTHL,
XxeJjie300e TOHHEE
U MeTajindecKue
omnopul BJI 35 B

3azeMInTesNb
OIIOPHL NIPU
yIOeJIbHOM
OKBMBAJIEHTHOM
CONPOTUBJIEHUN
po, OM X M
no 100

6osee 100 mo
500

10 <5>
15 <5>




U Takme xe
onopsl BIJI

3 - 20 xB B
HaceJIeHHOM
MECTHOCTH, a

tonee 500 nmo
1000
tosee 1000 nmo
5000

20 <5>

30 <5>

-3

Takxe 3azewm- |Gomee 5000 6 x 10 po <5>
TeJM BJIEKTPO-
060opPyIOBaHMA,
YCTaHOBJIEHHOTO
Ha omnopax BIJI
110 xB u Bbuue
2JIeKTpooBopy- 3az3eMInuTeNb 250/ 1 <2>, Ho He
noBaHue, OTIOPH 6osee 10
YCTAHOBJIEHHOE
Ha omnopax BJI 3
- 35 B
XKenezobeToHHEIE |3azemMmnmresib
U MeTajudyec- OTOPHl TIPU
ke onopel BJI 3 |ymesbHOM co-
- 20 xB B PO TUBJIIE HUM
HeHaCeJIEHHOM TpyHTa PO,
MECTHOCTHU om/ M
no 100 30 <5>
tonee 100 0, 3po <5>
TpyOuaTele B3a3eMInTEeNb
PaspsaOHUKU U paspsanoHuKa MU
SallMTHBEIE 3alMTHOT'O IIPOo-
npoMexy Tk BJI MexXyTKa [Ipu
3 - 220 B YIOEJBHOM COIpPO-
TUBJIEHUM TPYHTa
po, OM X M.
He sume 1000 10
6osee 1000 15
PaspAOHUKM Ha 3aszemMuImuTesb 5
nonxomax BJI k paspanoHuKa
IONCTAaHUUAM C
BpallanlyMMUC g
MallHaMM
4. BI Omopa BJ c 3az3eMImMTeNb 30
HanpsXeHMeM IO |yCTPpOVCTBOM OTOPHL IJiS
1 xB <3> I'PO303alMTEL I'PO303alMTEL
Onopsl C Obwee
[1OB T OPHEIMI CONPOTHUBJIIEHYE
3a3eMINTEeNISIMA 3a3eMJIeHns
HYJIEBOTO BCE&X I[IOBTOPHHIX
pabouero 3a3eMJIEHUN
npoeonma IpM HaNPSIXEHUN
MCTOYHMKAE, B.
Tpex OIHO-
bazHEM | basHBM
660 380 5
380 220 10
220 127 20
3az3eMImnTesb

Kaxnoro mus3
IIOBTOPHBIX
3a3eMJIeHUM Npu
HaNpsSXeHUU
MCTOYHUKAE, B!
TPpEex OIOHO-




bazHE | bas3HEIM

660 380 15
380 220 30
220 127 60

<1> [Ins aneKkTpoyCTaHOBOK Bbiwe 1 kB npn ygensHoM conpoTuBneHnmn rpyHTa po 6onee 500 Om X m
JonyckaeTca yBenuyenne conpotmeneHms B 0,002po pas, Ho He 6onee [ecATUKPaTHOro.

<2> | - pacyeTHbIN TOK 3aMblKaHUs Ha 3eMIio, A.

B kauecTBe pac4eTHOro Toka NpUHUMaeTCs:

- B ceTsax 6e3 KoMneHcaum eMKOCTHOMO TOKa - TOK 3aMbIKaHUS Ha 3eMIIO;

- B CETAX C KOMMeHcaumen eMKOCTHOro ToKa:

Ons 3a3eMNALWNX YCTPOUCTB, K KOTOPbIM MPUCOEeAMHEHbI Ayroracilue peakTtopbl, - TOK, paBHbIA
125% HOMMHaNbBHOro TOKa 3TUX PEaKTOPOB;

AN 3a3eMnsoLWmxX YCTPONCTB, K KOTOPbIM HE MpucoeuHeHbl Ayroracaline peaktopbl, TOK 3aMblkaHus
Ha 3eMmnto, NPOXOoAALMA B CETU NpWU OTKNIOYEHMM Hambornee MOLLHOrO M3 Ayroracsilmx peakTopoB Unn
Hanbornee pa3BeTBNEHHOro yyacTka ceTu.

<3> [insa yctaHoBok 1 BJT HanpsikeHnem go 1 kB npu yaenbHOM conpoTuBeHumn rpyHTa po 6onee 100
Om X M gonyckaeTtcsl yBennyeHue ykasaHHbIX Bbie Hopm B 0,01po pas, Ho He Bonee fecATUKpaTHOrO.

<4> ConpoTusBneHune 3aszemnutenen onop BJl Ha nogxoaax Kk noacTaHLUMAM OOMKHO COOTBETCTBOBATL
TpeboBaHuaM MpaBun yCTpoONCTBa 3NEKTPOYCTaHOBOK.

<5> [ns onop BbicoTon Oonee 40 M Ha yyacTkax BJl, 3awmuieHHbIX Tpocamu, COMpOTMBIIEHWE
3a3emMnuTenen JomkHO ObiTb B 2 pasa MeHbLUE NpMBEAEHHbIX B Tabnuue.

28.4. T, K, M. MamepeHns conpoTUBMEHNSA 3a3EMNAIOLNX YCTPONUCTB 3NEKTPOCTaHLMIA, NOACTAHUUI U
TNIMHUK aneKkTponepeaaymn

Hanbonbline gonyctMmble 3HaYeHUss CONPOTMBIIEHUS 3a3eMIISIOLLNX YCTPOUCTB NpuBeaeHbl B Tabn.
28.1.

M3amepeHne conpoTMBNEHMs 3a3eMMSIOLNX YCTPOMCTB 3NEKTPOCTaHUMIA U MOACTaHUMIA NPON3BOAMUTCS
nocrie MoHTaxa, NepeycTponcTBa N KanuTanbHOro PeMOHTa, HO He pexe 1 pasa B 12 neTt gns noacraHuui
BJ1 pacnpepenutensHbix ceTen HanpsikeHuem 35 kB u Hwxe. WM3mepeHne npousBoguTca nocne
npucoeauHeHNss eCTECTBEHHbIX 3a3eMnuTenen.

Ha BO34yLUHbIX IMHUSIX 3NeKTponepeaayn naMepeH1s Npon3BoaaTCs:

a) Npu HanpshkeHuu Bolwe 1 kB:

- Ha onopax C paspsgHUKamu, pasbeguHUTENAMU U ApyruM  anektpoobopydoBaHveM - Mocrne
MOHTaXa, MepeyCcTPoNCTBa, PEMOHTOB, a TakkKe B aKCcniyatauum He pexe 1 pasa B 6 neT;

- BblIOOpOYHO y 2% onop OT obLiero yicna onop € 3a3eMNUTENSMU B HACENEHHOW MEeCTHOCTH, Ha
yyactkax BJl ¢ Hambonee arpeccvBHbIMM MMM NIIOXO NPOBOASALWMMW TFPYyHTaMM - OCMEe MOHTaxa,
nepeycTponcTBa, PEMOHTOB, a Takke B dKCcnnyatauum He pexe 1 pasa B 12 ner;

- Ha TpocoBbix onopax BJ1 110 kB n Bbiwe npu OGHapPYy>XEHUM Ha HUX CrEeAOB MNEPEKPLITUA UIU
paspyLleHnin N30nATOPOB ANEKTPUYECKON AYron;

6) npu HanpsxxeHun go 1 kB:

- Ha onopax C 3a3eMnUTensMmn rpo3o3aLlmTbl - NOCNe MOHTaXa, NepeycTPpoMCTBa, PEMOHTOB, a TaKkke
B aKCnnyaTtauuun He pexe 1 pa3a B 6 ner;

- Ha ornopax C MOBTOPHLIMU 3a3eMIIEHUAMU HYNEeBOro NpoBofa - MOCne MOHTaxa, NepeycTponCTBa,
pPEMOHTOB, a Takke B 3KChnyatauum He pexe 1 pasa B 6 ner;

- BbIBOPOYHO y 2% onop OT 06LLEro KonmMyecTea onop C 3a3eMnMTENsIMM B HACENEHHOW MECTHOCTH, Ha
yyactkax BJ1 ¢ Hambonee arpeccvBHbIMM WM MNOXO MNPOBOASILUMMW TPYHTAMU - TOCMe MOHTaxa,
nepeycTponcTBa, PEMOHTOB, a Takke B aKcnnyaTauum He pexe 1 pasa B 12 ner.

28.5. T, K, M. VamepeHne HanpsKeHnst NPUKOCHOBEHUSI (B SNMEKTPOYCTAHOBKAX, BbIMOSHEHHbIX MO
HOpPMaM Ha HanpsXeHUe NMPUKOCHOBEHUS)

NamepeHre HanpskeHWs MNPUKOCHOBEHWS MPOM3BOAMUTCS MOCME MOHTaxa, MepeycTpoucTBa MU
KanuTanbHOro peMOHTa 3a3eMJISIoLLEro YCTPOMCTBA, HO He pexe 1 pasa B 6 neT. MIamepeHne npomssoantcs
Npy NPUCOEAMHEHHbIX €CTECTBEHHbIX 3a3eMnuTensax u Tpocax BJI.

HanpsikeHne npUKOCHOBEHUSI U3MEPSIETCS B KOHTPOSIbHbIX TOYKAax, B KOTOPbIX 3TU BEMNUYMHDI
onpegerneHbl pacyeToMm Npu NpoekTuposaHun. Mo AnMTEeNbHOCTBIO BO3AENCTBUS HANpsXKeHUsi MOHMMaeTcs
CyMMapHOe BpeMs OeWNCTBUS penenHonm 3awuTbl M COOBCTBEHHOrO BPEMEHM OTKIIOYEHUS BbIKNKOYATENS.
Jonyctumble 3HaYeHnsa HanpsxeHnst npukocHoBeHus Ha OPY noactaHumi 110 - 1150 kB npuBeaeHsbl HUxe:

IIMTEeNILHOCTL BO3IEMCTBUA 0,10,20,50,7 0,9 1,0 u Boue



HallpAXeHMd, C

HanpsaxeHre NPUKOCHOBEHMUSA, B 500 400 200 130 100 65.

28.6. I, K, M. lpoBepka HanpsbkeHUs Ha 3as3emnsoLliem ycTponctBe PY anekTpocTaHuuin u
NOACTaHLUUIA NPU CTEKAHWM C HEFO TOKa 3aMblKaHWUS Ha 3eMII0

MpoBepka (pacyeTHas) NPoM3BOANTCS NOCIEe MOHTaXa, NepeycTponcTea, Ho He pexe 1 pasa B 12 net
Ansi ANeKTPOyCTaHOBOK HanpsiXeHneM Bbilwe 1 KB B ceTn ¢ 9h(peKTUBHO 3a3eMNeHHON HENTparblo.

HanpsikeHne Ha 3asemnsioLLem yCTPONCTBE:

- He orpaHM4MBaeTCs AN 3MeKTPOYCTaHOBOK, C KOTOPbIX UCKIOYEH BbIHOC NOTEHLMAnNoB 3a npeaernsl
34aHUIN N BHELLUHNX OrpaXaeHUn aneKTpoyCTaHOBKMY;

- He bonee 10 kB, ecnn NpedyCcMOTPEHbl Mepbl MO 3alyTe U30NAUMU OTXOAAWMNX Kabenen CBA3N u
TenemexaHvkvn 1 no NpeaoTBpaLLeHNto BblHOCA NOTEHLMATIOB;

- He 6onee 5 kB BO BCcex OcTanbHbIX Criyyasix.

28.7.T1, K, M. lNMpoeepka npobrBHbIX NpeaoXpaHUTEnen B yCcTaHoBKax HanpsxeHnem o 1 kB

lMpoBepka McnpaBHOCTM NPOM3BOAUTCS He pexe 1 pasa B 6 nerT.

MpobuBHbIE npedoxpaHuTenu AOOMKHbl ObiTb UCNPaBHbl M COOTBETCTBOBATb HOMWHANbHOMY
HanpPsHKeHWIo 3NEKTPOYCTaHOBKM.

28.8. I, M. Mposepka uenu dasa-Hynb (Lenu 3aHyneHns) B anekTpoyctaHoBkax Ao 1 kB ¢ rnyxum
3a3eMneHmem HenlTpanm

lMpoBepka NpoM3BOANTCA OAHUM M3 CNeayHoLMX CNocoboB:

HenocpeaCTBEHHbIM M3MEepPEHMEM TOKa OAHOMA3HOr0 3aMblKaHWSA Ha KOPNyC Uy HyneBov NPOBOA;

N3MepeHneM MOSIHOro COMNPOTMBREHMA MNeTNM @asa-Hyflb C NOCMEeAyoWMM BblYUCIIEHNEeM TokKa
OAHOMa3HOro 3aMblkaHUs.

KpaTHOCTb TOKa 0AHO(a3HOro 3aMblKaHWUA Ha 3€MJt0 MO OTHOLLEHWIO K HOMUHAarbHOMY TOKY MiaBKOM
BCTaBKWM UNW pacuennTens aBTOMaTU4eCcKoro BbIKMoYaTens AofmkHa BbiTb HE MeHee 3HaYeHus, ykasaHHoro
B IMY3.

B akcnnyaTtauumn npoBepka NpoM3BoAMTCSA TONbKo Ha BJT ¢ nepnoamyHocTeio He pexe 1 pasa B 6 ner.

MpoBepka uenu dasa-Hynb JOIMKHA Takke NPOU3BOAUTLCS NPU MNOOKMIOYEHMN HOBLIX NOTpebutenen un
BbINONIHEHUM PabOT, BbI3bIBAOLLMX N3MEHEHNE COMPOTMBIEHNS Lienu.

29. CUJTOBbIE KABEJIbHbBIE JIMHUN <*>

<*> lavepeHue TemnepaTypbl kabGenen, KOHTPOSlb COCTOSHUSI aHTMKOPPO3UOHHOIO TMOKPbLITUS
TpyGonpoBoaoB kabernei BbLICOKOrO [aBrEHWSl, WCMbITaHWE MOANWUTLIBAOLWMX arperatoB U YCTPOMCTB
aBTOMaTWNYECKOrO NOAOrPEBA KOHLEBbLIX MY(T NPOU3BOAATCS B COOTBETCTBUM C 3aBOACKUMU MHCTPYKLUAMMU.

29.1. M, K, M. l3amepeHune conpoTnBneHns naonsumm

M3mepeHrne npou3BoguTCA MeraomMmeTpoM Ha HanpsxeHue 2500 B. Y cunosbix kabenen Ha
HanpsbkeHne 1 KB 1 Huxe 3HadYeHne CONPOTUBIIEHNS U30NALMM OOIMKHO ObITb HEe Huxe 0,5 MOM. Y cunoBbix
kabenewn Ha HanpshkeHne 2 - 500 kB conpoTnBneHne M3onsauumn He HOPMUPYeETCS.

29.2. 1, K, M. UcnbiTaHme usonsauum kadenern NoBbiLLEHHLIM BbINPSMIEHHbLIM HANpPshKeHNeM

29.2.1. NcnblTaTenbHble HanpsKeHWs, ANUTEeNbHOCTb UCMbITaHUA, TOKA YTEYKU N NX aCUMMETPUA

HcnbiTaTensHoe HanpspkeHne NpuHMMaeTcs B COOTBETCTBUM ¢ Tabn. 29.1.

Tabnuua 29.1

WNCNBbITATEJIbHOE BbINPAMITEHHOE HAMPAXKEHWE, KB,
AInA CUNOBBLIX KABEJIEU

Karero- Kabenu c OyMaxHOM M3OJIALMEM Ha HaNpsaxeHue, KB

pus wuc-

nelTaHug |go 1 2 3 6 |10 |20 |35 110|150 [220(330(500
I 6 12 18 36|60 |100|175|285|347 [510(670(865
K 2,5 (10 - 17|15 - 25(36|60 |100(175|285|347 |510(670|865
M - 10 - 17|15 - 25|36(60 |100|175(285|347 |510|670(865




KaTero- Kabenu ¢ mnjacTMaccoBOMU Kabenu c pesmMHOBOM
pus Mc- | M30jALMEeM Ha HalpsXeHue, KB M3OJIAUMEN Ha HaNpsaxXeHUe,
[IEITaHUA kB
0,66 1 3 6 10 (110 3 6 10
<*H> <>
I 3,5 |5,0 |15 36 60 285 |6 12 20
K - 2,5 |7,5 |36 60 285 |6 12 20
M - - 7,5 |36 60 285 [6 <**>[12 <**>(20 <**>

<*> lcnbITaHye BbINPSAMIEHHbIM HaNPsPKEHMEM OOHOXWIbHbIX Kabenen ¢ nnacTtMaccoBon usonsaumei
6e3 6poHU (3KpPaHOB), NPOMOXEHHBLIX HA BO3ayXe, He NPOM3BOAUTCA.

<**> T[locrne peMOHTOB, He CBfI3aHHbIX C MEPEMOHTaXOM kabens, wu3onAuMS MNpoBepsiETCs
MeraoMMeTpoOM Ha HanpsbkeHue 2500 B, a ucnbiTaHWe NOBLILLEHHBLIM BbINPSMAEHHBIM HaMNPsKEHUEM He
npou3BoaMTCS.

PaspelsaeTca TeXHWYECKOMY PYKOBOAMTEMKO 3HEpronpeanpusatvs B npouecce akcnnyatauun (M)
UCX0OA M3 MECTHbIX YCMOBUM KakK WUCKIIOYEHWE YMeHblUaTb YPOBEHb WCMbITAaTENbHOro HanpsbkeHus Ans
kabenbHbIX NMHMI HanpsbkeHeM 6 - 10 kB go 4UHowm.

[na kabenen Ha HanpsbkeHve o 35 kB ¢ GymaxHOM M mnacTtmaccoBOW u3onaumen AnuTenbHOCTb
NPUNOXEHUS MOMHOMO MCMbITATENBHOIO HanNPsXeHUs Npyv NPUemMo-caaToYHbIX UCMbITaHUAX coctaBnsaeT 10
MWH., @ B MpoLecce aKcnnyatauum - 5 MuH.

[ns kabenew ¢ pe3aMHOBOWN n3onauunen Ha HanpsxeHme 3 - 10 KB onutenbHOCTb NPUOXXeHNs NOSHOro
ucnblTatenbHOro HanpskeHus - 5 mMuH. Kabenu ¢ pesuHoBoW wmsonsaumen Ha HanpshkeHune o 1 kB
UCMbITaHWUAM MOBbILLEHHBIM HanpsXXeHneM He noaBepratTcs.

Ons kabenen Ha HanpsbkeHne 110 - 500 kB onutenbHOCTbL MPUINOXEHUS MOSIHOrO UCMbLITATENbHOIO
HanpsHKeHUs Npy NPUeMOo-CAaTOYHbIX UCMbITAHWUSX U B SKCMnyaTaumm coctaBnseT 15 MuH.

JonycTuMble TOKM yTEeYKM B 3aBUCMMOCTU OT UCMNLITATENBbHOIO HanpsXXeHUst 1 JoNyCTUMble 3HaYeHUs
KoabhmLMeHTa acCUMMETPUN NPU U3MEPEHMM TOKa YTEYKM NpuBeAeHbl B Tabn. 29.2. AGcontoTHoe 3HayYeHne
TOKa YTEYKM He sABnseTcd OpakoBouyHbIM nokasaTenem. KabenbHble nuMHWUM C YOOBNETBOPUTENBHOW
N30MAuUnen OOMMKHbI UMETb CTaburbHble 3HAa4YEHUSA TOKOB yTeuku. [1pyn NpoBeAeHNM UCMbITAaHUS TOK YTEYKM
OOIMKEeH yMeHbluaTbcA. Ecnn He npomMcxoauT YMEHbLUEHUSI 3HaYeHWs ToKa YTEeYKW, a Takxke npu ero
yBENUYEHUN UM HECTabUIbHOCTU TOKa UCMbITaHWe NPoOn3BoANTb A0 BbisiBNeHMs gedekta, Ho He bonee Yem
15 muH.

Tabnuua 29.2

TOKW YTEYKM U KOSODULIMEHTBI ACUMMETPUM ON1A CUNOBbLIX KABEJEN

KaGenm VCcOBETaTeNbHOE JonycTuMere JonycTuMele 3HAUYEHUS
HaNpsOXeHMeM, |HanpskeHue, KB|3HaueHMs TOKOB xosbdrumenTa
KB YTEeUKM, MA aCHUMMeETPUN
(I'max/ I mn)
6 36 0,2 8
45 0,3 8
10 50 0,5 8
60 0,5 8
20 100 1,5 10
35 140 1,8 10
150 2,0 10
175 2,5 10
110 285 He HopmupyeTcs |He HopMupyeTcs
150 347 To xe To xe
220 510 -t -t
330 670 =" ="
500 865 =" ="




Mpn cMellaHHOM NpoKnaake kabernen B Ka4eCTBE UCMbITAaTENTbHOrO HaMpsikeHUs Ansi Bcen kabenbHon
NMHUM NPUHUMATb HauMeHbLLIEE U3 UCTIbITATENbHbBIX HanpsKeHun no Tabn. 29.1.

29.2.2. NepnognyHOCTb UCMbITAHWIA B NpoLlecce aKcnnyaTaumm

Kabenu Ha HanpsbkeHune 2 - 35 kB:

a) 1 pa3 B rog - ans kabernbHbIX NMHWUIA B TEYEHNE NepBbIX 2 feT Nnocre BBOAA B 3KCMyaTauuio, a B
JarnbHenwem:

-1 pa3 B 2 roga - Anga kabenbHbIX NWHWA, Y KOTOPbIX B TeYEeHMEe MNepBbiX 2 neT He Habnoganoch
aBapuiiHbix NpoboeB n NpoboeB Npu NPOUNAKTUYECKNX UCTIbITAaHMAX, U 1 pa3 B rof AN kabenbHbIX TMHUA,
Ha Tpaccax KOTOpbIX NPOU3BOAUINCE CTPOUTENbHBIE U PEMOHTHbIE PabOTbl M HA KOTOPbIX CUCTEMATUYECKN
NPOUNCXOAAT aBapuiiHble NPOOOM U3ONALNNK;

- 1 pa3 B 3roga - ons kabenbHbIX MMHUI Ha 3aKPbITbIX TEPPUTOPUAX (MOACTaHLMMU, 3aBOAbI U Ap.);

- BO Bpemsl KanutarnbHbIX PEMOHTOB 00OpyaoOBaHWs ANsl KabenbHbIX JIMHWA, MPUCOEOMHEHHBbIX K
arperaTam, n kabenbHbIx nepemblyek 6 - 10 kKB Mexay cOopHbIMK WMHamu 1 TpaHcdopmatopamu B Tl 1
PI;

6) ponyckaeTcst He MPOBOAUTL UCTbITAHNE:

- Ang kabenbHbIX NMUHWIA AnvHon oo 100 M, KoTopble ABMATCS BbiBogamu us PY 1 Tl Ha Bo3ayLHbIe
FIVHUK 1 COCTOAT M3 OBYX NapannenbHbix kabenew;

- Ans kabenbHbIX NIMHUA CO CPOKOM 3KcnnyaTauum Gonee 15 neT, Ha KOTOPbIX yOEINbHOE 4UCIOo
OTKa30B M3-3a aneKkTpuyeckoro npobos coctaenset 30 1 6onee oTka3or Ha 100 km B rog;

- Ansa KabenbHbIX IMHUIA, NoANeXallmx PEKOHCTPYKLMM UIK BbiBOAY M3 paboTbl B bnvkanwue 5 ner;

B) OOMycKaeTCsa pacrnopskeHUeM TEXHUYECKOro PyKOBOAUTENS JHEPronpeanpuaTusa yCcTaHaBnuBaTtb
apyrue 3HavyeHnsa nepuognuyHOCTU UCMbITAHUA N UCMbITaTENbHbLIX HANPSXKEHWI:

- Ona nuTalwmx KabemnbHbIX JMHUMIW CO CPOKOM 3Kcnnyatauum ©onee 15 net npu uduicne
coeguHUTENbHBLIX MydT 6onee 10 Ha 1 kKM AfUHBI;

- ons kabenbHbIX NMMHUIA Ha HanpsbhkeHue 6 - 10 kB co cpokom akcnnyatauum Gonee 15 net, Ha
KOTOPbIX CMOHTUPOBaHbI KOHLeBble 3aaenku Tornbko Tunos KBB 1 KBB n coeguHutensHblie MydTbl MECTHOMO
W3roTOBIEHMS, NPU 3HAYEHUN UCTIbITATENBHOIO HaNpsXXeHns He MeHee 4UHOM U NepUOaNYHOCTM He pexe 1
pasa B 5 ner;

- Ans kabenbHbIX NMUHWMIA Ha HanpsbkeHne 20 - 35 kB B TeueHune nepBbix 15 neT ucnbliTatenbHoe
HanpskeHue A0SMKHO cocTasnsaTe SUHOM, a B AanbHenwem 4UHoM.

Kabenu Ha HanpspkeHue 110 - 500 kB:

- yepe3 3 roga nocne BBOAA B 3KCnnyaTauuio M B nocnegywowem 1 pa3 B 5 netr. Kabenu Ha
HanpsikeHune 3 - 10 kB ¢ pesuHoBon nsonsdunen:

a) B CTaUMOHapHbIX YCTaHOBKax - 1 pa3s B rog;

6) B CE30HHbIX yCTaHOBKaX - Nepe HacTynneHneM Ce30oHa;

B) Nocrie KanuTanbHOro peMoHTa arperarta, K KOTOpoMy NpUcoeanHeH kabenb.

29.3. T, K. OnpegeneHue LenocTHOCTH xun kabenen n pasnpoBka KabernbHbIX IMHWUIA

MpousBoauTCsa B 3KCMyaTaumn nocrne OKOHYaHUS MOHTaxa, nepemMoHTaxa MydT Unm oTCoeaAnHEHUs
KUn Kabens.

29.4. T1. OnpegeneHne coNpoOTUBIIEHNS XN Kabens

MponsBoauTcs Ans NMHUM Ha HanpsbkeHne 20 kKB u Bblwe.

ConpoTtuneHue xun kabenemn NoOCTOAHHOMY TOKY, NPUBEAEHHOE K yAeNbHOMY 3Ha4YeHuo (Ha 1 KB. MM
cedeHus, 1 M anuHbl, npy Temnepatype 20 °C), gomkHo 6bitb He 6onee 0,01793 Om gns megHon n 0,0294
Owm gns anoMuHmneBon xun. iamepeHHoe conpoTuBneHne (NpuUBeAEHHOE K YAENbHOMY 3HAYEeHUI0) MOXET
OTNMYaTbCs OT YKa3aHHbIX 3Ha4YeHWI He bornee Yem Ha 5%.

29.5. . OnpeaeneHne anekTpuyeckon paboyen emMKocTy kabenen

OnpegeneHne NponsBoaMTCs ANs NIMHMI Ha HanpsbkeHne 20 kB 1 Bbilwle.

M3amepeHHas eMKOCTb, NpUBeAEHHas K yaernbHOMY 3Ha4YeHuto (Ha 1 M gnvHbl), OOIMKHA OTNn4aTbCcsa OT
3Ha4YeHWI NpU 3aBOACKMX UCMbITAHNAX He Bonee yem Ha 5%.

29.6. M. KoHTpormb cTeneHn ocyLleHnst BepTUKarbHbIX y4aCTKOB

KoHTponb cTeneHn OcCylleHUs BepTuKanbHbIX YYacTKOB MPOU3BOAMTCS MO PELUEHUI0 TEXHUYECKOro
pyKoBOAUTENS SHepronpeanpusaTus.

KoHTponb npou3BoguTca Ans kabenewm ¢ NponNUTaHHOW BSI3KMM COCTABOM OyMadkHOW M3onsiumen Ha
HanpsbkeHne 20 - 35 kB nyTem namepeHnst n conocTaBneHnst Harpeea MeTannyeckmx obonoYek B pasHbix
TOYKax BEpPTUKaNbHOro yyacTka NuMHUW. PasHOCTb B HarpeBe OTAENbHbIX TOYEK Mpu ToKax, Onmskmx K
HOMWHanNbHLIM, He AofmkHa ObITb 6onee 2 - 3 °C.

29.7. 1, K. NamepeHne TokopacnpeneneHns no oqHOXMIbHbIM Kabensm



HepaBHOMEPHOCTb pacnpedeneHnss TOKOB MO TOKOMPOBOAALMUM Xuiam 1 obonodkam (3KkpaHam)
kabenen He gomkHa ObiTb bonee 10%.

29.8. I, M. lNpoBepka aHTUKOPPO3NOHHbIX 3aLuT

lMpn npuemke nWMHUA B 3KCMMyaTauuMio K B Mpouecce 3Kcnnyatauuu nposepsieTcsa pabota
AHTUKOPPO3UOHHbIX 3aLuT Ans:

- kabenem c wmeTannuyeckon OBOMOYKOW, MNPOMOXKEHHbIX B TPYHTaX CO CpedHeln W  HU3KOM
KOPPO3MOHHOW aKTMBHOCTLIO (yOenbHoe conpoTuBrieHWe rpyHTa Bbiwe 20 Om/M), npu cpegHecyTOYHON
NNOTHOCTU TOKa yTeukn B 3eMnio Bbiwe 0,15 MA/KB. oMm;

- kabenen C MeTannMYeckon OOOMOYKON, MNPOSIOKEHHLIX B TPYHTAx C BbICOKOW KOPPO3MOHHOM
aKTUBHOCTLIO (yaenbHoe conpoTuBiieHne rpyHTa meHee 20 Om/m), npu niobo cpeaHEeCyTOYHOM NIOTHOCTU
TOKa B 3€MI0;

- kabenew ¢ He3aWMLLIEHHOW 060OYKOM M paspyLUEHHbIMU OPOHEN 1 3alUTHLIMU MOKPOBAMU;

- cTanbHoro TpybonpoBoaa kabenew BbICOKOTO AaBMEHMS HE3ABMCMMO OT arpeCcCUBHOCTU FpyHTa U
BOB U30SALNOHHbLIX MOKPLITUNA.

Mpu NnpoBepke U3MepsaTCS NOTeHUManbl 1 TOKM B obonovkax kabenen n napaMmeTpbl 3NEKTPO3aLLnThbI
(TOK M HanpshkeHue KaTOAHOW CTaHuuK, TOK ApeHaxa) B COOTBETCTBUM C PYKOBOAALMMU yKasaHWsSMMU MO
ANEKTPOXMMUYECKON 3aLLMUTE NOA3EMHBIX SHEPreTUYECKUX COOPY>KEHNIN OT KOPPO3UN.

OueHKy KOpPO3MOHHOW aKTMBHOCTW TPYHTOB W €CTECTBEHHbIX BOA crnedyeT npou3BoauTb B
cootBeTcTBUMM € TpebosaHuammu NOCT 9.602-89.

Cpokn npoBefeHuss MamepeHun oGnyxgawowmx TokoB B 3emne (M) onpegenstorcs TEXHUYECKUM
pyKkoBOAUTENEM 3HepronpeanpuaTns, Ho He pexe 1 pasa B 3 roaa.

29.9. 11, K, M. OnpegeneHune xapakTepuCcTuk Macna v n3onsumoHHON XUOKOCTU

OnpeneneHne npov3BOAMTCA ANsl BCEX 3NIEMEHTOB MacrOHaMOMHEHHbIX KabenbHbIX JfMHUA Ha
HanpsbkeHne 110 - 500 kB u gns koHueBbix MydT (BBOOOB B TpaHcdopmaTopel u KPYQJ) kabenen c
nracTMaccoBon usonsumen Ha HanpskeHne 110 kB.

Mpobbl macen mapok C-220, 5-PA, MH-3 1 MH-4 1 nsonaumoHHon xungkoctn mapku NMMC gomkHbl
yOOBNETBOPATbL TpeboBaHUsAM HopM Tabn. 29.3 n 29.4.

Tabnuua 29.3
HOPMbI

HA MOKASATEJIN KAHECTBA MACEI MAPOK C-220, MH-3 1 MH-4
N U30NALUMOHHOU XKNAKOCTU MAPKWN NMMC

MokazaTenb kayecTBa [ns BHOBb BBOANMOM B akcnnyatauumm
mMacna TNINHUK
C-220, MH-3, MnMcC C-220, 5PA MH-3, [IMMC
5PA MH-4 MH-4
MpobusHoe 45 45 35 42,5 42,5 35

HanpsbkeHue B
cTaHgapTHOM cocyae,
kB, He MeHee
CteneHb gerasauum 0,5 1,0 - 0,5 1,0 -
(pacTBOpEHHBIV ras),
%, He bonee

MpumevaHune. WcnbiTaHus macen, He ykasaHHbIXx B Tabn. 29.3, npou3BoauTb B COOTBETCTBUM C
TpeboBaHNSIMM U3rOTOBUTENS.

Tabnuua 29.4
TAHIEHC YIMA ON3NEKTPUYECKMX MOTEPL MACHA

N N30NALMOHHON KWOKOCTW (MPW 100 °C), %, HE BOJEE,
ANA KABEJIEW HA HAMNPAXXEHNE, KB

Cpok paboTe kKabejibHBIX 110 150 - 220 330 - 500

JIVIHUMT

llpu BBOIE B paboTy 0,5/0,8 <*> 0,5/0,8 <*> 0,5/ -



B skcnmyarTauum B
TedeHUe:

nepeux 10 jeT
tosee 10 mo 20 g;er
ceeme 20 ger

2,0

o1 oW

coo

01w N

coo
1

<*> B uucnurene ykasaHo 3HadyeHue ons macen mapok C-220 un 5-PA, B 3HameHaTene - gna MH-3,
MH-4 n INMMC.

WcnbiTaHne npob macna n n3onsumoHHOM XUAKOCTU NPOM3BOAST NpY BBOAE B 3KCMyaTaumio, Yyepes 1
rog, 3atem yepes 3 roga v B nocnegywouwem 1 pas B 6 net. Ecnn 3HayeHna anekTpu4eckon npoYHOCTU n
cTteneHn perasauun macna MH-4 cooTBETCTBYOT HOpMaMm, a 3HadeHus tg genbta, U3MepeHHble Mo
metogmke [OCT 6581-75, npeBbiwawT yKasaHHble B Tabn. 29.4, npoby macrna AonofHUTENbHO
BblAepxuBaloT npu TemnepaTtype 100 °C B TeuyeHue 2 4, nepuogmyeckm usmepsasa tg genbta. [lpu
YMEHbLUEHUN 3Ha4YeHns tg aenbTa npoba macna BblaepXxmBaeTcs npy temnepatype 100 °C oo nonyyeHust
YCTaHOBMBLLErocsl 3Ha4eHus1, KOTopoe NPUHMMAETCH 38 KOHTPOSbHOE 3HaYeHue.

Honyckaetca gna MHKJ1 Hu3koro gaBneHus npomsBoguTb oT60p Npob mMacna m3 KomnnekTopa, a npwm
Hey40BNEeTBOPUTENbHbBIX pe3ynbTaTax 13 6akoB gaBrieHus.

29.10. I, K, M. OnpegeneHne obbema HepaCTBOPEHHOrO rasa (MPoONUTOYHOE UCTbITaHUE)

WcnbiTaHne nponsBoanTcs A4S MacnoHanonHEeHHbIX kabenbHbIX NMHUIA Ha HanpsixkeHne 110 - 500 kB.

CopepxaHne HepaCTBOPEHHOrO rasa B M30NsaUMK JOJMKHO ObiTe He Gonee 0,1%. MepuoanyHoCTh - B
COOTBETCTBUM C M. 29.9.

29.11. 1M, K. NpoBepka 3a3emMnsioLLero ycTponcTea

[MpoBepka 3a3emnsioLLEro yCTPONCTBa NPOU3BOANTCHA B COOTBETCTBUM C pa3fernom 28.

Ha nnHuax Bcex HanpskeHUn namepseTcsa ConpoTUBIIEHNE 3a3eMNeHNs KOHLUEBbIX MyddT U 3agerok, a
Ha NUHKUAX Ha HanpsbkeHne 110 - 500 kB - Takke MeTanM4ecKkMx KOHCTPYKUMIA KabenbHbIX KOnogueB u
NoaNUTOYHbIX MYHKTOB. B akcnnyaTaumm conpoTuBReHWe 3as3eMieHus naMmepsaeTcsa npu KanuTarbHOM
peMoHTe 3a3eMNALWMX YCTPOWUCTB, a LENOCTHOCTb MeTanfnyeckon CBsA3M Mexay 3a3eMnutensiMmm
KabenbHbIX NMHMI Ha HanpsbkeHne 110 kB 1 Bbilwe 1 HenTpanbio TpaHcgopmartopa - 1 pa3 B 3 - 5 ner.

29.12. M, K, M. UcnbiTaHne nnactmaccoBov obonoykn (wnaHra) kabenen Ha HanpsixkeHne 110 kB u
BblLLE MOBbILLIEHHBIM BbINPAMITEHHBIM HAMPsKEHNEM

Mpy wucnbiTaHMAX BbINpAMEHHOe HanpsbkeHne 10 kB npuknagbiBaeTcs Mexay MeTannnyeckon
obonoykon (3kpaHoM) 1 3emnen B TedeHne 1 MyH. McnbiTaHua NpoBOASATCS nepen BBOAOM B 3KCMyaTaumio,
yepes 1 rof nocne BBOAA B AKCMMyaTaLmio 1 3aTeM Yepes Kaxable 3 roga.

29.13. T1. NcnbiTaHne HanpsbkeHNeEM NepeMeHHOro Toka Yyactotbl 50 My

Takoe ucnbITaHWe [onyckaeTca Ans KabenbHbIX NMHWMIA Ha HanpshkeHne 110 - 500 kB B3ameH
UCMbITAHWS BbINPSAMAEHHBLIM HaMNPsKEHNEM.

WcnbiTaHne nponssoanTtcst HanpshkeHnem (1,00 - 1,73) UHom. [JonyckaeTcs NpoM3BOAMTbL UCTbITAHUSA
nyTeM BKIMOYEHMS KabenbHOW NMMHUM HA HOMMHanbHOEe HanpsbkeHne UHOM. [nuTenbHOCTb UCMbITaHUS - MO
COrracoBaHuio NOTpeduTens ¢ NpeanpuaTMEM-N3roTOBUTENEM.

29.14. M. NcnblTaHne Ha cogepXaHue OTAenNbHbIX pacTBOPEHHbIX ra30B

McnbiTaHne npon3BoamnTCs Ansi MacioHanoTHEHHbIX KabenbHbIX NMMHWMIA Ha HanpshkeHne 110 - 500 kB
npv NpeBbILEeHMN HOPMbI Ha obLuee cogepxaHne pacTBOPEHHbIX UMW HEPACTBOPEHHbIX ra3oB (n. n. 29.9 u
29.10).

[nsa aTon Lenu npuMmeHsaeTcs MeTon XpomaTtorpadumyeckoro aHanuaa no rasam H2, CO u CO2. Ecnn
HabnogaeTcs ycTonuMBas TEHOEHUMS pocTa copepXaHus rasa, TO JIMHUS OTKIYaeTcs U AarnbHenLwmn
pexvm paboTbl onpedensieTcs COrnacoBaHHbIM  pPEeLIeHNEM 3HEPronpeanpusaTvs U NpeanpusaTus-
N3roToBUTENS.

30. BO3AYLWHbIE IMHUW SNEKTPOMNEPEOAYN

30.1. I, M. V3mepeHus Ha Tpacce BO3OYLUHbIX FMHUA, NPOXOLSLWEN B JIECHbIX MaccuBaX, 30Hax
3ereHbIX HacaXXaeHun

[Mpon3BoanTCa U3MEpPEHUE LUMPUHBI NPOCEKU, BbICOTbI AEPEBBEB U KYCTapHWKOB Mo MpPOBOAaAMM,
pPacCTOSIHUIM OT 3NIEMEHTOB BO34YLUHbIX NTMHWUIA (BJT) 4O CTBONOB AEPEBLEB M UX KPOHbI.

PaccTosiHusa n wmnprHa npocek JOMmKHbI COOTBETCTBOBATL [paBmnam yCTponcTBa 3MeKkTpoyCTaHOBOK
(nanee - MY3) n NpaBunam oxpaHbl ANEKTPUYECKUX CETEMN.

Ha BJ1 ¢ HensonupoBaHHbLIMX MPOBOAAMU M3MEPEHUE LUMPWHBLI MPOCEKN NPOoM3BOAUTCS He pexe 1
pasa B 3 roga, M3mepeHue BbICOTbl JePEBbEB U KYCTapHUKOB NOA NPoBogaMu - N0 Mepe HeobXx0AMMOCTH.



30.2. KoHTponb pacnonoxeHus yHOaMeHTOB OMnop, 3adenky OCHOBaHUW OMNop B FPYHTE, COCTOAHUSA
dyHOaMeHTOB

30.2.1. . KoHTpOosb pacnonoXXeHus 31eMeHTOB Onop

MpounsBoaaTcsa nameperne (BbIoOpoYHO) 3arnybneHms xene3obeToHHbIX ONnop B FPyHTE, onpeaeneHme
pacnonoxeHna yHOAaMEHTOB MeETannMyYecknx Onop U Kene3obeTOHHbIX Onop Ha OTTSXKKax, a Takke
3anoXeHUs purenen n pacnonoXeHns aHKEPOB OTTSDKEK.

N3mepeHHble 3HadeHnst Ha BJ1 35 - 750 kB He JomkHbl NpeBbIwaTh 4OMYCKOB, NPMBEAEHHbIX B Tabn.
30.1 n B npoekTax KOHKpeTHbix BJI. M3amepeHus BbinonHswTca Ha 2 - 3% o6uwero konuyecTtsa
YCTaHOBMEHHbIX OMNOP.

Tabnuua 30.1

AOMYCKN HA PACTONOXEHWE CBOPHbIX ®YHOAMEHTOB
1 CBAW OIMOP HA BJT HAMPAXXEHWEM 35 - 750 KB, MM

HanmeHoBaHue CeobopgHocTosLne Onopebl ¢
onopsl OTTSHKKaMM

PaccTosiHne mexagy ocsmm +/- 20 +/- 50

NOAHOXHNKOB B NMnaHe

Pa3HOCTb BepTMKabHbIX OTMETOK 20 20

Bepxa MOAHOXHUKOB <*>

CwmeLlleHne LeHTpa NogHOXHMKA B - 50

nnaHe

<*> KonnyectBo NpOKNafok Ans KOMNeHcaumn pasHoCTM OTMETOK AOIMKHO ObiTb He Gornee 4veTbipex
obwen ToNwWMHOM He Gonee 40 mMM; nnowagb M KOHUrypauus MPOKNagoK AOMKHbI COOTBETCTBOBaTb
KOHCTPYKLMM OMOPHbIX YacTewn onopbl.

3arnybneHune B rpyHT >xene3obeToHHbIX onop BJ1 0,38 - 20 kB gomkHo 6bITb He MeHee 1,5 m gnsa Bl
0,38 kB 1 1,7 m gna BJ1 6 - 20 kB. N3mepeHne npousBOAUTCHA Ha BCEX CMOXHbIX ornopax U Ha 20%
NPOMEXYTOYHbIX Onop.

30.2.2. 1, M. KoHTponb coCTOSAHUSA hyHOaMEHTOB

NamepsaoTca pasmMepbl CKOMOB U TpewwmMH (PyHOaMEHTOB WM OTKIMOHEHWUS pas3MELLEHMSI aHKEepPHbIX
fbonToB, a Takke UX pa3mepoB.

M3mepeHHble 3HayeHMs He [OIDKHbl MpeBblaTb MNpUMBEAEHHblE B TUMOBOW WHCTPYKLMM MO
3KcnnyaTauumn BO3AYLLHbIX JIMHUI 3nekTponepenayn HanpshkeHmeMm 35 - 800 kB (nanee - TV BJ1 35 - 800 kB)
n npoektax BJl. YMeHbLUeHNE anameTpa aHKepHbIX 6ONTOB, 3a30pbl MeXay NATON onopbl U YyHAAMEHTOM
He gonyckawTcs.

MeproanyHOCTb M3MepeHun - 1 pa3 B 6 ner.

30.3. . KoHTpornb NonoxeHusi onop

N3mepseTca cmelleHne onop BOONb M nepneHamkynsapHo ocu BJ1, nonoxeHue TpaBepc Ha onope.

Jonyctumble 3Ha4YeHWs CMeELLEHUsT ONop U OTKIOHEHUs Tpasepc npueedeHsl B CHulM 3.05.06-85 un
Tabn. 30.2.

Tabnuua 30.2

AOMYCTUMBIE OTKITOHEHWA NMONOXEHNA OMNOP
N NX 3JIEMEHTOB HA BJ1 35 - 750 KB

HaunveHOBaHMe HpeneanbIe SHaUeHMA IIJi4d OIIop

xeJjie300eTOHHEIX | MeTaJlJInue CKUX OEePEBAHHEBIX

1. OrHowenme orkyoHenws|l1l:100 - mmsa 1: 200 1:100
OT BEPTUKAJLHOMU OCU MOPTaJIbHEIX

BOOJIb U Ionepek BJI Oorop

BEepPXHETO KOHLA CTOMKU 1: 150 - gnsa

OIIOPEI K €€ BEICOTE OIOHOCTOEUHEIX



onop

2. CMeweHMe OIMOPEI
MNeprneHOnKyJIaApHO ocu BIJI
( BeIxOZm M3 cTBOPA):

- IJIS OIHOCTOEUHBIX
ONIOp NOpU IJIMHE
npoJsiera, M

no 200

comee 200

or 200 mo 300

Gosee 300

- IJiS [TOPTAaJibHBIX
METaJIJIMUEeCKUX ONOop Ha
OTTAXKAX [PU IJIMHE
npoJsiera, M:

no 250

Gosee 250

- IJIA TIOPTAaJIbHBEIX
XeJjie300eTOHHBIX OIIOP

100 mm
200 MM

200 MM

100

MM

200
300

MM
MM

200
300

MM

100 mm
200 MM

3. OTKJIOHEHME KOHIA
TPABEPCH OT
TOPM3O0HTAJILHOM OCHU
( nmmua Tpaeepcer L)

1: 100 L - gns
OIOHOCTOEUHEIX
omnop

4. OTKJIOHEHME KOHLAa
TPaBEPCH MNPOMEXYTOUHOM
onopel BHnoJsib BJI, nmnsa
YITJIOBOM OIIOPHL -
OTHOCUTEJIBHO
OMCCEeKTPUCH yTIJla
nosopora BJ (mimmHa
Tpasepcer L)

1: 100 L - gns
OIHOCTOEUHEIX
omnop

100 mm

5. OrkisioHenue oT
IIPOEKTHOTO PACCTOSAHUS
MEeXIOy CTOMKaMU
IIOPTAaJIbHOM OIIOPEL
OTKJIOHEHME OCU TpaBepPCEH
IIOPTaJIbHOM OIOPH C
OTTSXKaAMMU OT
TOPMBOHTAJIBHOM OCHU

( mmuna tpaeepcw L):
no 15 M

Gosee 15 M

100 vm

1:150 L
1:250 L

1:150 L
1:250 L

30.4. KOHTpOsib COCTOSAHUA OMNop
30.4.1. I, M. NamepeHne npornboB MeTanIoKOHCTPYKLMIA ONop

M3mepeHne nporMbGoB  3MIEMEHTOB  METannuyeckux Ornop U MeTanfIM4eckux  SNeMeHTOB
Kene3obeTOHHbIX OMop MPOM3BOAUTCS MpU OBGHapyXeHUM BO Bpemsi OCMOTPOB AedopMaumm  3TUx
anemeHToB. NpeaernbHble 3HaYeHNs JONYCKOB A CTpenbl Npornda (KPUBKU3HBI) 311IEMEHTOB MeTannmnyeckmx
onop 1 MeTannuyeckmx aetanei xxene3obeToHHbIX onop BJ1 HanpsikeHvem 35 - 750 kB npvBeaeHb! HUXe:

TpaBepca OIOp 1: 300 mnmHE TpaBepChHl

CToMKa MM IOIKOC 1: 750 mmmuer croiku (nomkoca),
METaJIINUECKOM OIOPH HO He 6Gosiee 20 MM

[JIoACHEIE YTOJIKM MeTaJlJIMueCKMX 1: 750 mnuHE s7eMeHTa

OIOp B Ipenesiax I[aHeJIu U
DJIEMEHTOB peUeTKM B JIOOOM



IMJIOCKOCTU

[MepnognyHOCTb N3MepeHUA - Mo Mepe HeobxoanmocTu (Mo pesynbTataM OCMOTpa onop).

30.4.2. 1, M. KOHTpOsib OTTSXKEK Onop

N3mepsieTcs TsKeHWe B TPOCOBLIX OTTSXKax ornop. ViamepeHHoe 3HaveHue TSXKEHWUs NMpu CKopoCcTU
BeTpa He bornee 8 M/C 1 OTKMOHEHUWN MOJIOXKEHUS OMNOp B nNpedenax, npuBedeHHbix B Tabn. 30.2, He OOMKHO
OTNM4aTbCsi OT NPEeAYCMOTPEHHOIO NPoeKkTom Gornee Yem Ha 20%.

KoHTponupyeTcs LUenoCTHOCTb OTTSXKEK. YMEHbLUeHUE NIoLaan cedeHus Tpoca OTTSXKU He OOIMKHO
npesbiwaTtb 10%.

N3mepeHunsa nponssogaTcsa B cootBeTctum ¢ TU BJ1 35 - 800 kB.

30.4.3. M. KOHTpOmnb KOPPO3VMOHHOIO M3HOCa MeTanfmnyeckux anemMeHToB onop

KoHTponto noanexaTr MeTannuMyeckme oOnopbl M TpaBepcbl, MeTannuMyeckne IneMeHTbI
Xene3obeTOHHbIX U AepPeBSIHHbIX OMNOp, MeTannMyeckme NOAHOXHNKA, aHKepbl U TPOCHI.

M3mepsetcsa Ha BJ1 B 3oHax V - VII cteneHn 3arpsasHeHHOCTM aTMocdepbl nonepeyHoe ceveHue
MeTannmMyecknx afeMeHToB onop, YMeHbLUUBLLEECS B pe3ynbTaTe Koppo3uu.

MpyM cCRAMOWHOW WAW  A3BEHHOW KOPPO3MM  METAarfOKOHCTPYKUUM  OOMYCTUMOE  OTHOLLEHue
(aKTUYECKOro CeYEHWUs1 MeTanMyeckoro arieMeHTa (getanu) K NpegyCMOTPEHHOMY NMPOEKTOM HE LOIDKHO
ObITb MeHee:

- 0,9 - ong HecyLW KX 3NEMEHTOB;

- 0,8 - 4nNa HeHeCcyLWMX 3EeMEHTOB;

- 0,7 - ANs KOCbIHOK.

He ponyckaetca cKBO3HOE KOPPO3MOHHOE MopaxeHue, Lernesas Kopposusa ¢ NosiBNEeHUEM TPELUUH U
paspyLleHMEM CBapHbIX LLUBOB, TPELLMHbI B CBAPHbIX LLIBAX M OKOMOLLOBHOW 30HE, TPELLMHbI B MeTanne.

IMepuoanyHOCTb N3MepeHnii - He pexe 1 pasa B 6 ner.

30.4.4. 1, M. NamepeHune aedekToB xene3obeTOHHbIX Onop U NPUCTaBOK

MpousBoouTcs uM3MepeHue TpeLmH, npormbos, paspylleHus GeToHa Xene3obeTOHHbIX Oomnop U
NPUCTaBOK.

OnemeHTbl Onop OpakylTcs Npu 3Ha4YeHMsIX NPOrMboOB CTOEK OMOp, pasMepax TPELMH U CKBO3HbIX
OTBEPCTUN, HE NPEeBbILLALWMX NpUBeAeHHbIX B Tabsn. 30.3.

Tabnuua 30.3

MPEAEJIbHLIE S3HAYEHWA MPOITMBOB 1 PASMEPOB
JEPEKTOB XXENIESOBETOHHbLIX CTOEK OINOP N NMPUCTABOK

XapakTep nedpexTa HamboJsbmee 3HadUeHMUE

1. IenTprdyTMpOBaHHEE CTOWKMU ONOP M
npucTasku Ha BJI 35 - 750 B

1.1. VickpuBieHue CTOMUKM ONHOCTOEUHOM 10 cm
CBOOOIOHOCTOSAIWEN OIIOPHL

1. 2. llupuHa PaCKPHTHS MOMNEPEUHHX TPEIMH 0,6 mm

II0 BCEM I[IOBEPXHOCTU OeTOHa CTOWKU

1.3. To ke Ha CTOMKAxX C HANPSKEHHON He nonyckaercsa
apMaTypoO¥ M3 BBICOKOMNPOYUHOM IIPOBOJIOKMU

1. 4. llupwHa PAaCKPHTXS NPOIOJILHEIX TPELMH B 0,3 mm

feToHe IPY MX KOJMYECTBE B OIHOM CEUYEHUU
foJjiee OBYX Ha IOJMHE 3 M

1.5. Mnomamb CKBO3HOT'O OTBEPCTUS B OeTOHE 25 xB. cMm
CTOMKMU

2. BuOPMPOBAHHEIE CTOMKM M OPUCTABKM OIOP

Ha BJI 0,38 - 35 B

2.1. OTkJIOHEHVE BEpPUMHEL CTOMUKU OT Opu I - 15 cm
BEPTMKAJIBHOT'O IIOJIOXEHMUS C ydeTOM I10OBOpOTa Ipr M - 50 cm
B rpyHTe (IOpu OTCYyTCTBUM BeTpa M TOJoJena)

2. 2. VBsMepeHMe PACCTOSHUSA MEeXNy CTOMKOM U 15%

OCHOBaHMEM IIOAKOCA CJIOXHOM OMOPHL IO

CPaBHEHUD C MPedyCMOTPEHHEIM IPOEKTOM
2. 3. lluprHa pacKpHTHUA NonepeuHelx TpeumH Ha |0, 1 MM
omHe 1 M




2. 4. luprHa PaCKPHTUS MNPOIOJILHEX TPEUMH 0,5 mm
2.5. Tnowans ckosila BeToHa C OOHAXEeHUEM 25 kB. cM
NPOIOOJILHOM apMaTyphl

MNepnogmMyHOCTb M3MEepPEHUN - He pexxe 1 pasa B 6 nerT.

30.4.5. I, M. KoHTponb gepeBsHHbIX AeTanen onop

Mpn nprvemke wnamepsaeTcss BbIOOPOYHO COOTBETCTBME TEOMETPUYECKMX pPa3MepPoB [OepPeBSIHHbIX
getanen onop pacyeTHbIM 3HaYEHUSIM.

OTKNoHeHne pa3mepoB geTanen oT NpeayCMOTPEHHBbIX NPOEKTOM AoMNycKaeTes B npedenax:

- no muametrpy - -1 cm
+2 cuM;

- M0 ANnHe - +/- 1 cm Ha Kadbln MeTp AMVHBbI;

- MMHYCOBBIV OMYCK A4S TpaBepc He JonycKaeTcs.

M3mepeHune nponssoautcs Ha 8 - 10% getanen onop.

Mexay peMoHTamu namepsieTcs creneHb (rnybuHa, pasmepbl) BHELHErO U BHYTPEHHEro 3arHMBaHus
Aetanen onop.

lMeproanyYHOCTb U3MEPEHNI, @ TakKe MeCTa, B KOTOPbIX KOHTpPoONupyeTcs 1 oTbpakoBbIBaeTCs onopa,
npuHumMmatrotcs B cootsetctamm ¢ TW BJ1 35 - 800 kB.

30.5. KoHTponb NpoBoAoB, rp0303aLLUTHbIX TPOCOB

30.5.1. M, K, M. N3amepeHne pacctodHuin OT NPOBOAOB U TPOCOB

[MpousBoanTCA U3MEpeHne PacCTOSAHUA OT MPOBOAOB M rPO303aLUMTHBLIX TPOCOB [0 MOBEPXHOCTU
3eMIu1, 0O PasnMyHbIX OOBEKTOB U COOPYXEHUN B MECTax COMMXXEHUA U NepeceyeHuin, mexay nposogamu
pasHbIX NMMHWUIA NPU COBMECTHOW NoABecKe NPOBOAOB.

M3amepeHHble paccTosHNS OOMKHbI YAOBNETBOPATL TpeboBaHusam MYy 3.

M3mepeHuns nponsBoadaTcs nocne sBo3genctsna Ha BJ1 npeaenbHbIX TOKOBbIX Harpy3ok, MexaHU4eCcKnx
Harpy3oKk n TemrnepaType OKpyXaloLero Bo3gyxa Bbille pacyeTHbIX 3HA4YeHMK, a Takke nepnmoanyveckn He
pexe 1 pasa B 6 net Ha nepeceveHnaX U CONMKEHNSIX.

Mpn KanMTanbHOM PEMOHTE N3MEPEHUST MPOM3BOAATCA NOCIE 3aMeHbl, MEPEMOHTAXA UM NEPETSIKKM
NpoBoOAOB (MX Yy4aCTKOB).

30.5.2. I, M. KoHTponb cTpen npoBeca, pacCTOSHUIN 00 anemeHToB BJl

MpoussoauTcsa naMepeHue cTpen nposeca NPOBOAOB W MPO303alUUTHBIX TPOCOB, PACCTOSAHUA OT HUX
[0 3NeMEHTOB ONop 1 Mexay NpoBoJaMu.

dakTnyeckasa cTpena npoBeca He JOJPKHA OTNMYaTbCs OT NPeayCMOTPEHHOW NpoeKkToM bornee YeM Ha
5% npu ycrnoBum COOTBETCTBUS HOPMATUBHbIM 3HAYEHWSIM pPacCTOsSiHUM 00 3eMin U nepecekaeMblX
06bEKTOB.

PacctosiHua no Bo3gyxy mMexay npoBoAoM U TEMOM onopbl, Mexay NpoBoAaMmn Ha TPaHCNO3ULIMOHHON
ornope M Ha OTBETBMEHUSIX HE OOMMKHbl ObiTb MeHble 4YemM Ha 10% OT MpefyCMOTPEHHbIX MPOEKTOM.
PasHuua cTpen npoBeca Mexay npoBogaMu pasHblX a3 1M Mexay nposogamu pasnuyHbix BJT npu
COBMECTHOWM NoABecke He JoMMKHa npeBbiwaTtbh 10% OT NPOEKTHOro 3Ha4YeHnsa CcTpenbl npoeeca.

Mpn onpegeneHun pasperynupoBkM MNPOBOAOB pacLlenneHHon asbl yron passopoTta ¢asbl He
OOMKeH npesbiwaTe 10° 0T NONOXeHWs, NpeaycMOTPEeHHOro npoektom BJl, unn pasHocTb cTpen nposeca
npoBoAoB ha3bl He AoMmKHa npeBbiwaTe 20% paccTosHua Mexay nposogamu ¢asel Ha BJ1 330 (220) - 500
kB n 10% - Ha BJ1 750 kB.

MepuoanyHoCTb N3MepeHun - He pexe 1 pasa B 6 net: Ha BJ1 6 - 20 kB B 1 - 2% nponeTos, Ha BJ1 35 -
220 kB B 3 - 5%, Ha BJ1 330 - 750 kB B 1% nponeTos.

30.5.3. M. KoHTponb ceyeHnsi NpOBOAOB U rPO303aLUUTHLIX TPOCOB

M3mepsieTcsa nnowagb cedeHus NpoBOOOB M rPO303aLUTHLIX TPOCOB, M3MEHUBLUASACHA BCreacTBue
obpbiBa OTAENBbHbIX MPOBOOK.

Jdonyctumoe ymeHblleHue Nrolaan ceyeHns NpoBOAOB M rPO303aLLMTHBLIX TPOCOB MPUHUMAaETCS B
cootBeTtcTBuuM ¢ T BJ1 35 - 800 kB.

30.5.4. 11, K, M. KoHTponb coeguMHeHn NPOBOAOB M MPO303aLLMNTHBIX TPOCOB

MponssoauTcs B COOTBETCTBUM C NONOXEHNAMM pa3gena 31.

30.6. KOHTpOmnb n30nsaTOpoB 1M U30NUPYHLLMX NOABECOK

30.6.1. I, K. 'amepeHne conpoTMBneHns N3onsTopos

NamepeHune conpoTmBneHms apdopoBbiX NMOABECHbLIX N30MATOPOB NPON3BOANTCA MEFAOMMETPOM Ha
HanpsbkeHve 2500 B TONMbKO Mpu MOMNOXWUTENBHOM TemnepaTtype Ookpyxatowero Bo3gyxa. [pu MoHTaxe
N30MSTOPOB COMPOTUBIIEHNE U30NSALMN N3MePSEeTCs HENOCPeaCTBEHHO nepes YCTaHOBKOW N30NATOPOB.

ConpoTuBneHne Kaxaoro NoABECHOro U30mnaTopa JOJKHO ObiTe He MeHee 300 MOmM.



HeobxooumMocCTb MCNbITaHNS LWTLIPEBBIX M30MNATOPOB Ha BJ1 onpegenserca ¢ ydyeToM dakTU4eCcKnx
nokasaTernen HageXHOCTN N30NATOPOB N MECTHbIX YCINOBUI SKCMnyaTaunn.

30.6.2. M. iamepeHune pacnpeneneHnsa HanpshkeHnsa no nsonatopam

PacnpepgeneHune HanpsxkeHus no apdopoBbiM M30NATOPaM B MNOOOEPXKUBAKOLLMX WU HATSKHbIX
rmpnaHgax npoussoautcs Ha BJl, Haxogswenca nog HanpsbkeHuem, npy NOSOXUTENbHOW Temnepartype
OKpY>KaloLLEero BO3dyxa C MOMOLLBbH WM3MEPUTENbHOW LUTAHMM WKW LWTaHMM C MOCTOSAHHBLIM UCKPOBbLIM
NPOMEXYTKOM. YCpeaHEHHble pacnpedeneHns HanpsxXeHun no noAasBecHbiM dapdopoBbIM M30NATOpam
rmpnaHg BJ1 HanpskenHnem 35 - 500 kB npueegeHbl B T1abn. 30.4. lMpu npoBepke W30NSATOPOB
N3MEPUTENBHON LUTAHION M30NsaTop OpakyeTcsl, ecnu 3HadeHne U3MEPEHHOr0 Ha HEM HamnpshKeHUsl MeHee
50% ykasaHHoro B Tabn. 30.4. [Npy npoBepKe M30NATOPOB LUTAHIOW C MOCTOSIHHLIM UCKPOBLIM MPOMEXYTKOM
nsonatop bpakyetcsa, ecnn NpoboN MPOMEXYyTKa HE MPOMCXOOUT MPU HaMpsKEHWM, COOTBETCTBYIOLLEM
OedeKTHOMY COCTOAHUIO HaUMEHee 3MNEeKTPUYECKM Harpy>XeHHOro n3onsaropa rmpnaHab.

Tabnuuya 30.4

YCPE[AHEHHBLIE PACMNPEOENEHUNA HAMPSXXEHN
Mo NOABECHbLIM ®AP®OPOBbLIM N3OJTATOPAM M'MPITAHA Bl 35 - 500 KB

Pabouee |KonM- | Hanpsaxenme, KB, Ha usonarope HoMmep (cuuTas OT TpPaBEepPCH
UM KOHCTPYKLIUN) |

Halpsaxe-

4eCTBO ——T— T 1 T T 1 1 T T T T T T T T 1
HUe, KB |M30J‘[H-|1 |2 |3 | 4 5 |6 | 7 |8 |9 |10|11 |12|13
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MpumeyvaHue. Cymma HanpsXXeHUN, N3MEPEHHbIX NO U30NATOPaM rMpRsiHAbl, HE JOSMKHA OTNMYaTbCs
OT pasHoro HanpskeHus BJ1 6onee 4yem Ha +/- 10% gns rupnsHg Ha MeTannmMyeckmx N xene3obeToHHbIX
onopax u bonee 4em Ha +/- 20% - Ha AEPEBSAHHbIX.

MNepnoomMyHoOCTbL M3MepPEHUn NpuHMMaeTcsa B cootBeTcTBum ¢ T BJ1 35 - 800 kB.

Mpy nonoxutenbHbIX pesynbTatax nposepku no n. 30.6.4 nposepka no n. 30.6.2 MoxeT He
Npon3BoaUTLCA.

30.6.3. NcnbiTaHus pasnn4yHbIX N30ATOPOB

McnbiTaHusa ycTaHoBneHHbIX Ha BJ1 cTeknsHHBIX NOABECHBIX U30NATOPOB, U30NATOPOB BCEX TUMOB AN
noaBeckn rpo3o3allMTHOrO Tpoca W MNOMUMEPHbIX W3OMNSATOPOB HE MNPOU3BOAATCH; WX KOHTPOSb
OCYLLeCTBMNSAETCH BHELLUHUM OCMOTPOM.

30.7. M, M. KoHTponb nnuHenHon apmaTypbl

KoHTponb NMHenHon apmaTtypbl OCYLLECTBNAETCHA BHELLIHMM OCMOTPOM.

JlnHeHas apmaTtypa gomkHa GpakoBaTbCA M NognexaTtb 3amMeHe, ecnu:

- NOBEPXHOCTb apMaTypbl MOKPbITA CMMOLLHOW KOPPO3UNEN;

- B AeTansix apMaTtypbl UMEKTCA TPELLUUHbI, PaKOBMWHbI, OMnaBbl, N3ruobl;

- hopMbl M pa3mMepbl AeTanen He COOTBETCTBYIOT YepTexam;

- OCW M opyrue AeTanu WapHUPHbBIX COYNIEHEHUI MMELOT n3Hoc 6onee 10%.

PacctositHne m™exagy ocblo racutenss BuOpaumm U MecToM Bbixoda npoBoga (Tpoca) U3
noaaep>X1BaroLLEero UM HaTsSKHOMO 3aXknma, TOYKU cxoa C porvka MHOroposiMKoBOro nogseca unuv oT Kpas
3aLLUMTHOM MYPTbI HE JOIMKHO OTNMYATBLCSA OT NPOEKTHOIO 3Ha4YeHust bonee yem Ha +/- 25 Mm.

PacctosHua mexay rpynnamMmv OMCTaHUMOHHBLIX Pacrnopok He AOMKHbl OTAMYaTbCA OT MNPOEKTHOro
bonee yem Ha +/- 10%.

PacctosiHua mexgy poramm WCKPOBBIX MPOMEXYTKOB Ha rpO303alUMTHBLIX TpOoCax He [OOIDKHbI
OTNMyaTbCsl OT NPOEKTHOro 6onee yem Ha +/- 10%.

30.8. 1M, K, M. MNpoBepka 3azeMnaoLLero ycTponcTaa

lMpoBepka 3a3eMnsOLEro yCTPONCTBa NPOM3BOANTCA B COOTBETCTBMM C pasgernom 28.

30.9. I, K, M. lNMposepka TpyB4aTbIX paspsaHMKOB U 3aLLUTHBIX MPOMEXYTKOB

MpoBepka TpybyaTbiX paspsiGHUKOB U 3aLMTHBLIX MPOMEXYTKOB MPOU3BOOUTCSH B COOTBETCTBUM C
pasgenom 22.

31. KOHTAKTHbIE COEOVMHEHNA NMPOBOOOB, NTPO303ALLNTHbBIX
TPOCOB (TPOCOB), CEOPHbIX N COEAMHUTENbBbHbIX LWH

31.1. M. TennoBM3MNOHHbINA KOHTPOJTb KOHTaKTHbIX COEANHEHWUN

MponsBoauTCa TEMMNMOBM3MOHHBIA KOHTPOMNb KOHTaKTHbIX coeamHeHuin (KC) Bcex WCNonHeHwuin B
COOTBETCTBMM C YKkazaHuamu Npunoxenns 3.

31.2. M, K. KoHTponb onpeccoBaHHbIX KOHTAKTHBbIX COEOUHEHNI



KoHTponupytoTcst reometpuydeckue pasmepbl M coctosdHme KC npoBOAOB M rpO303alUUTHBIX TPOCOB
(Tpocog) BJ1 v WwnH pacnpegenutenbHbIX YCTPOWCTB.

"eomeTpuyeckme pasmepbl (ONMHA M QuameTp ONPEecCOBaHHOW YacTu KOpnyca 3axuma) He OOMKHbI
oTnunyaTbCs oT TpebyembiX TEXHONOIMYECKMMM YKasdaHnsiMm no MmoHTaxy KC.

CtanbHOM CcepaeyYHNK OMnpeCcCOBAHHOrO COEAMHUTENBHOIO 3aXMMa He [OMKeH ObiTb CMeLleH
OTHOCMUTENBbHO CUMMETPUYECKOro nonoxkeHnsa 6onee yem Ha 15% AnNuHBI Npeccyemon YacTy NpoBoaa.

Ha noBepxHOCTU 3aXknma He AOMKHO BbITb TPELLMH, KOPPO3UK, MEXAHUYECKNX NMOBPEXAEHUN.

Mpu Npuemke B akcnnyaTaumio BbIGOPOYHO KOHTPONMPYETCS He MeHee 3% YCTAHOBIEHHbLIX 3aXMMOB
Kaxxgoro Tunopasmepa (Mapku).

31.3. 1, K. KOHTponb KOHTAKTHbIX COEOUHEHWN, BbIMNOMHEHHbLIX C MPUMEHEHMEM OBaslbHbIX
COEeINHUTENbHbIX 3aXXNMOB

MpoBepsitoTCA reomeTpuyeckmne pasmepbl 1 coctosHue KC npoBooB M rpo303aLLMTHBIX TPOCOB.

"eomeTpuyeckne pasmepbl COEAMHUTENbHBIX 3aXXMMOB MOCMe MOHTaxa He AOMKHbl OTnu4aTbcs OT
NpeayCMOTPEHHbIX TEXHONOMMYECKUMU YKa3aHUAMU MO MOHTaXy 3aXX1MOB.

Ha noBepxHOCTU 3axuma He OOMMKHO ObiTb TpeLwuH, Koppo3uu (Ha CTamnbHbIX COEAMHUTENbHbIX
3aXUMax), MEXaHNYECKNX MOBPEXOEHNN.

YMCno BUTKOB CKPYTKM CKpPyYMBAEMbIX 3a>KMMOB Ha CTaneantoMUHUEBbIX, antOMUHUEBBIX U MeOHbIX
NnpoBoOAax He [OIMKHO COoCTaBnsaTb MeHee 4 u Gonee 4,5, a 3axumoB Trna COAC-95-3 npu coeguHeHun
npoeofoB mapkn AXKC 70/39 - meHee 5 n 6onee 5,5 Butka.

Mpn npuemke B akcnnyataumio BJ1 koHTponupyeTcs BblIBOPOYHO He MeHee 2% YCTaHOBIEHHbIX
32XXMMOB KaXxgoro Turnopasmepa.

31.4. KoHTponb 60MNTOBbIX KOHTAKTHbLIX COEANHEHWUIA

31.4.1. 1, K. KoHTporb 3aTskk BONTOB KOHTAKTHbIX COeAMHEHUN

MpoBepsieTcs 3atskka 6onToB KC, BLIMOMHEHHBLIX C NPUMEHEHWEM COEOUHUTESbHbIX MaLIEeYHbIX,
neTneBblX NepexodHblX, COeAMHUTENbHbIX NepexodHblX, OTBETBUTENbHbIX, annapaTHbIX 3aXKMMOB; NpoBepka
NPON3BOAMTCS B COOTBETCTBUN C UHCTPYKLUUEN MO UX MOHTaXY.

31.4.2. M. 'amepeHune nepexogHbIX CONPOTUBIIEHNN

M3mepsieTcss nepexogHoe conpoTtueneHne Bcex GontoBbix KC HemsonmpoBaHHbIX npoBofoB Bl
HanpsbkeHneM 35 - 750 kB, LWIMH M TOKOMPOBOAOB Ha HOMMHanbHbIA TOK 1000 A n Gonee, KOHTAKTHbIX
coeanHeHun wund OPY 35 kB 1 BbiLle.

Ha BJ1 conpoTtuBneHve yuyacTka npoBoga C COeAMHUTENEM He [OomkHO ©Oonee yem B 2 pasa
npeBbIlaTh COMPOTUBMIEHME Yy4acTKa UENoro npoBOAa TakOM e [AfMHbI, ONs COeQUHUTENEn Ha
NOACTaHUUAX COOTHOLLEHME U3MEPEHHBIX CONMPOTMBIIEHNIA HE AOIMKHO ObiTb Gonee 1,2.

MeproanyHoCcTb KOHTPONS - He pexe 1 pasa B 6 ner.

Mpn yooBneTBOpUTENbHBLIX pe3yrbTaTtax TEnnoOBU3NOHHOIO KOHTPOSSI KOHTPOSib UM NPOBEPKU MO 1.
31.4.2 MOryT He Npon3BoOaUTLCA.

31.5. I, K. KoHTponb cBapHbIX KOHTAKTHbLIX COeANHEHUI

31.5.1. KoHTpOMb KOHTaKTHbIX COeAUHEHUIA, BLIMOMHEHHbIX C NPUMEHEHNEM TEPMUTHbLIX MaTPOHOB

KoHTponupyetcs KC npoeogoB BJ1 u cOopHbiX coeauMHUTEmNbHbIX WWH PY, BbLINOMHEHHbLIX C
npUMeHeHNeM TEPMUTHBIX NaTPOHOB.

B cBapHOM coeanHeHUn He OOMKHO ObITb:

- MEepPEXOroB Hapy>XHOro MOBMBA MPOBOAA UMM HapyLUEHUS CBapKM Npu nepermbe cBapeHHbIX KOHLIOB
npoBoAa;

- yCado4HbIX pPakoBMH B MeCTe CBapku rnybuHonm Gonee 1/3 gmameTpa npoBoga M3 antoMUHWUS,
CnnaBoB UNu Meam rnyobuHor 6onee 6 MM - cTaneantoM1MHMEBOro nposoaa ceveHvem 150 - 600 KB. MM.

31.5.2. KOHTpOnb KOHTAKTHbIX COEAMHEHUN >KECTKUX COOpPHbLIX W CcoeauHUTENbHbIX LWUH PY,
BbIMOSTHEHHbLIX CBAPKON

MpoBepseTcsa cocTosHne cBapku KC.

B cBapHOM coefuHeHWM He OOMKHO OblTb TPELLUH, NPOXOroB, KpaTepoB, HENPOBAPOB CBApHOIo LUBA
6onee 10% ero onuHbl Npu rnybuHe 6onee 15% TonWMHLI CBAapMBaeMoro MeTansa; CyMMmapHoe 3HavyeHune
HenpoBapoB, NOAPE30B, rasoBbIX MOP U BOMbMPAMOBLIX BKIIHOYEHUI B LLUBAX CBapuBaeMblX antoMUHUEBbIX
WMH [JOMKHO ObITb He Oonee 15% TONWMWMHBLI CBapuBaeMoro MeTanna B KaXZoM paccMaTpuBaeMoMm
ceyeHuu.

32. ANEKTPOOBOPYOOBAHME CUCTEM BO3BYXOEHNA TEHEPATOPOB
N CUHXPOHHbIX KOMIMEHCATOPOB

32.1. KoHTponb cuctem Bo3byxgeHus
B pasgene npuBogsaTcs 06bEM M HOPMbI UCNBITAHWIA CUNOBOro 060pPya0BaHUSA CUCTEM TUPUCTOPHOTO
caMoBo30yxaeHns (06o6LieHHoe obo3HayeHne CTC), cuctem He3aBUCUMOrO TUPUCTOPHOTO BO3BYXAeHUS



(CTH), cuctem 6GecuwetodHoro Bo3OyxaeHusa (BCB), cuctem nonynpoBOAHMKOBOIO BbICOKOYACTOTHOMO
BO30yxxaeHus (BY). YkaszaHus no npoBepke U KOHTPOSI0 aBTOMAaTMYECKOro perynaropa Bo3dyxaeHusi (APB),
YCTPOWCTB 3alUuThl, yNpaBneHns, aBToMaTuku, ANarHoCTUKL U T.4. NpuBOAATCH B [1paBunax TeXHUYEeCcKoro
obcnyxnBaHns cuctemM BO3DYXAEHUSA, METOONYECKUX YKa3aHUSX MO Hanagke u 3aBOACKMX maTepuanax Ha
KaXkabli TUN cMCTEMbI BO3OYXXAEHUS.

32.2. 'amepeHune conpoTmBNEHNS N30nauum

HopMmbl Ha BenuuYMHbI CONPOTMBREHUSA U30NAuMM, uaMepsiemoro npu Temnepatype 10 - 30 °C,
npueeneHsl B Tabn. 32.1.

Tabnuua 32.1

COTMPOTUBIIEHME N30J1AUUN N UCTIBITATENIBHOE HAMNPAXEHNE

VICTIBITY €MBI smepeHMe VcneTaHme [IlpuMeuaHme
0OBEKT CONPOTUBJIEHMS IO BHIIE HHEIM
U3OJIAUUU HalpsSXeHNEeM
Ka- Harl- MMVHU- | BUL 3HaAUEeHMe
Te- pAxe- |Majib- | MCIBl- | MCIBITATEJb-
To- HUe Hoe TaHUA |HOT'O Halps-
pusa |Mera- |3Ha- XKEHUS
uc- OoM- JyeHue
TIBI- MeT- CoTII-
Ta- |pa, B|po-
HUM TUB-
JIEHUSA
n30-
Jis-
umnmn,
MOmM
1. Tupwucropuwr |1, K|2500 |5 I 0,8 OTHOCUTEJILHO
npeobpasopaTeib 3aBOINCKOTO [kopnyca u
(TH) wenu poro- VCIIEITaTEeJIb- | COeNMHEHHBIX
pa IJIaBHOTO HOT'O C HUM
reHepaTopa B HANpPSAXEeHUA |BTOPMUYHBIX
cucreMax TII, HO He uenem TII
BO3OYXISHNS Mmenee 0, 8 ( nepBUUHBEIX
CTC, CTH: 3aBOJCKOTO |O0OMOTOK
CUJIOBHE UCIHBEITATEJIb- | MMITYJIbCHBIX
TOKOBEOyIIME HOTO TpaHchopMaTO-
LHenm HanpaxeHmsa |poB CYT
npeobpasoBaTe- OOMOTKM OJIOK-
Jey, CBSsI3aHHBE poTopa KOHTAaKTOB
C TUPpUCTOPaMMu CUJIIOBHIX
3alMTHEE LIenu, npenoxpaHmure-
BTOPUUHEIE JIen,
0BOMOTKM BTOPMUHBIX
BBEIX O JJHBIX o0BbMOTOK
TPpaHCPOPMaTOPOB TpaHchopMa-
CUCTEMEL TOPOB
ynpaBJeHUsa U menurenen
T. O. ; TOKa U
NPVIMEIKAOIUE K T. o),
npeobpasoparTe- IIPYMBIK AU X
JIAM OTKJIIOUEeHHEIE K TII CUJIOBHIX
pPasbeOMHUTEN DJIEMEHTOB
(cro), CXEeMH
[IEpPBUUHEIE ( BrOPUUHEIX
OOMOTKM ODOMOTOK




TpaHCchOpPMaTOPOB
COoDCTBEHHBIX
Hyxn (CTC). B
cucrTeMax C
BOJSHBIM
oxJjlaxnmeHueMm TII
BOIa IIpK
VCTIBEITaHMAX

TpaHCchopMa-
TOPOB
CODCTBEHHBIX
Hyxno B CTC,
IpyTOMn
CTOPOHEL
pasbenuHuTEe-
aemm B CTC

OTCYTCTBYET panoa Momom-
buxaumii) .
TupucTops
(anoms,
KaTOIEL,
yhIpasJisouye
3JIeKTPOIE)
opu
VCIBEITaHUAX
IOOJIXKHEL OBITH
3aKOPOYEHE],
a OJoku
CUCTEMEL
yIpaBJIeHUS
TUPUCTOPaMN
CyT
BBIOABMHYTE U3
pPas3beEMOB
2. Tupucropses |1, K|[1000 0,8 OTHOCUTEJILHO
npeobpas3oBaTesb 3aBOACKOTO [kopHnyca U
B Lenu MCIBITaTEJNb- | COeOMHEHHEIX
BO30YXIEHUSA HOTO C HUM
BO3OyIUTENS HanpaXeHUsa |BTOPUUHEIX
cucTeMmel BCB: TII, HO He uenem TII, He
CUJIOBHIE meHee 0,8 CBSBAHHHX C
TOKOBeIylMe MICIBITATEJb- | CUJIOBEIMU
JacTu, HOT'O LHensaMmu, CM.
TUPWUCTOPEL U HanpsxeHus |[o. 1.
CBA3aHHBEIE C OOMOTKMU [Tpun
uuMu uenu ( cm. BO30OYyXIEHUS | MCIIEITaHMAX
n. 1). oBpamesHoTo | TIl OTKJIOYEH
TUPWCTOPHEBIN reHepaTopa |0 BXOOYy U
npeobpasoBaTelib nnmn BT BEIXOLY OT
B Lenu CUJIOBOM
BOROyXOeHus BT CXEMHI,
cucTteMsl CTH TUPWUCTOPEL
(anomm,
KaTOIH,
yhapaBJgoumye
BIIEKTPOIIH)
IOOJIXKHEL OBITH
3aKOPOUYEeHH],
a omoxu CYT
BBIOBMHYTE U3
Pas3bBeEMOB
3. Bumpsauutrens- |II, K|[1000 0, 8 OTHOCUTEJILHO
Has yCTaHOBKa B 3aBOACKOTIO [xopnyca. Ilpwm
cucTteme BU VCHEITATe b~ | MCIIETaHMAaX
BO30YXIOEHUSA HOT'O BEIIPAMUTEIb-
HalpsSXeHUs |Has yCTaHOBKa

BEIIIP AMMV-

OTKJIOUEeHa OT




TeJILHOM
YCTaHOBKU,
HO He MeHee
0,8
VICIIEITATEeJb-
HOTO

MCTOUHUKA
NIMTAHUS U
O0OMOTKU
poTopa,
NUTAaHUS U

MVHE BBEIXOIA

IVHEBIL

nanpaxeuusa |(A, B, C, +,
0BMOTKMU -)
poTopa 0O BbeOMHEHEL
4. Bcrnomora-
TeJIbHEM
CUHXPOHHEI
reHepaTop BI' B
cucrtemax CTH:
- OBMOTKM I, K|2500 |Cor- 0, 8 OTHOCUTEJILHO
craropa JIACHO 3aBOJCKOTO |KOpIlyca u
. UCHETATENb- | MEXIY
3.3 HOTO o0BMOTKaMM
nanpaxenusa |(dazsavm)
0BOMOTKM
craTopa BT,
HO He& HIUXe
0,8
3aBOICKOTO
MCHETATEJb-
HOTO
HaHpFDKeHMH
ODOMOTKM
poTopa
TJIABHOTO
reHepaTopa
- 0BMOTKMU I, K|1000 |Cor- 0, 8 OTHOCUTEJIEHO
BO3OYXIEHUA JIACHO 3aBOJCKOTO |KOpIyca
. UCILHTaTEJb-
3.3 HOTO
HaHpH)Ke HMA
OBOMOTKM
BOBOYXIESHUS
BT
5. VHOYKTOPHEM
TeHepaTop B
cucreme BUY
BO3OYXIEeHM!
- paboune I, k|1000 |5 0, 8 OTHOCUTEJIEHO
obmoTku ( TpwU 3aBONCKOTO |KOpHnyca u
base) u obMOTKa VCIBITaTe b~ | COeAMHEHHBIX
ocJyenoBaTeslb- HOTO C HUM
HOTO BO3OyXIe- HaNpAaXeHUS |O0BMOTOK
HUS 0oOMOTOK, HO|HE3aBUCKUMOI'O
e Humxe 0, 8|Bo36yxnmenus,
UCIHETATENb- | MEXIY
HOTO obMOTKaMM
HaNpAXeHUS
OOMOTKM
poTopa
TeHepaTopa
- OBMOTKM I, x|1,0 5 0,8 OTHOCUTEJILHO
HE3aBUCUMOTO 3aBOJACKOTO |KOpIyca "
BOS@y)K,J:[eHI/IFI MCIBEITATEJIb- | MEXIOY




HOTO oBbMOTKaAMMU
HaOpSaXeHUS |He3aBUCUMOI'O
0BMOTOK BO3OYyXIOeHUSI
6. Ilomposzbymm- [, K[1000 (5 0, 8 Kaxmas dasa
TeJIb B CUCTEME 3aBOIOCKOTO |OTHOCUTEJILHO
BU BO3OyXOeHUS MCIHTATEJIb- | OPYyT'UX
HOTO COeIMHEeHHBIX
HaHpH)KeHMH C KOpHyCOM
7. OOpaleHHb OTHOCUTEJIBHO
TeHepaTop KopIyca
COBMECTHO C BozObyouresb
BpalanmMC I OTCOEeIMHEH
npeobpas3oBaTe- OT poTopa
JeM B CcucTeMme TeHepaTopa;
BCB: BEHTWIIN,
- obMmoTkm skopg|Il, K|[1000 |5,0 0, 8 RC uenu wmnm
COBMECTHO C 3aBOINCKOI'O |BapMUCTOPEL
BpalalMC I VCHEITATEeJNb- | 3allyHTMPOBAHEL
npeobpaszoBaTe- HOT'O ( coenmuenn
JieM HanpsaxeHmda |+, -,
0OMOTKU MNJIE K
axkops [IEPEMEHHOTO
TOKA) ;
IIOIH S TE
LEeTKM Ha
M3MepV[TeHb HBIX
KOHTAaKTHBIX
KOJIbllax
- OBMOTKM I, k|500 5,0 0,8 OTHOCUTEJIEHO
BO3OyXIOeHUS 3aBOICKOT'O [kopmnyca
oBpaleHHOT'O ucnelraresb- | OOMOTKHU
reHepaTopa HOT'O BO3OyXIOEeHUA
HaIOpSXeHMS |OTCOeIMHEHE!
0BOMOTKU OT CXEMH
BO3OyXIE-
HMS, HO He
MeHee 1,2
KB
8. Bumnpsamu- I, K|2500 |Cor- 0, 8 OTHOCUTEJIEHO
TeJIbHEI JIaCHO 3aBOACKOTO [kxopHnyca u
TpaHcdopMaTop II. UCIIEITaTeJIb- | Mexmy
BT B cucrTeMmax 6.4 HOT'O 0BMOTKAaMU
CTC HANPAXEeHUA
BunpsavmurenbHee |II, K|2500 |To xe OBMOTOK
TpaHCchOpPMaTOPEL - TpaHchopMa-
B CcucCTeMax nep- TOPa;
BOROYXIOeHus BT BUY- BTOPUUHEIE
(CTH) u BCB Has OBMOTKM IJIs
ob- BCB m BI' -
MOTKA He MeHee
1000 1,2 xB
- To xe
BTO-
pu4-
Hasd
06-

MOTKa




9. Tocrnemosa- I, K|2500 [To xe 0,8 To xe
TeJIbHLEe 3aBOICKOTO
TpaHCchopMaTOPEL VICTIEITATEeNb-
B cucrtemax CTC HOTO
HaIpSXeHUs
OOMOTOK
10. Toxomnposo-
IBI, CBA3BIBAIMIE
VCTOUYHUKU
nuraHus (BT B
cucreme CTH,
BT u IIT B
cucreme CTC,
VMHIOYKTOPHEIM
reHepaTop B BUY
cucreme) c
TUPMUCTOPHBMM
VIV OVIO IHBEIMU
npeobpasopare-
JIIMM, TOKO-
IPOBOIEL
IIOCTOAHHOTI'O
TOoKa.
- Bes I, K|2500 (10 0,8 OTHOCUTENBHO
PYCOEenNVMHEHHOM zasoackoro |"zemnu" u
anapaTypH VCHBEITATENb- |Mexay oGaszamu
HOTO
HalpSXeHUs
TOKOIPOBO-
OB
- Cc mnpucoenu- I, k|2500 |5 0,8 To xe
HEHHOU 3aBOIOCKOTO
anmnapaTypon VICHIEITaTEeJIb-

HOTO
HaOpsaXeHUs
OBOMOTKM
poTopa

11. Cwumnosee
3JIEMEHTH
cucrem CTC,
CTH, BY
(ucTounmMky
NMTaHUA,
npeobpas3oBaTe-
I U T.HO.) CO
BCEM
IPUCOEIMHEHHOM
annapaTypou
BIIJIOTE IO
BEIKJIDUATEJIEN
BBOIA
BOROYXIOEeHUS
Moo 0o
paszweauHUTEeIeN
BHIXOIIa
npeobpas3oparTe-
sert (cxemu
cucTeMm
BO3OYXIEeHUS




0e3 pe3epBHBIX
BO3OyIuUTEsen) |

- cucTeMmH 6e3
BOIOAHOTO
OXJIaXIeHUS
npeobpas3opaTe-
Jiell M C BOISHEM
oXJIaXIeHUEM

npm
HEe3aIMOoJIHEHHOM
BOIOV CHUCTeMe
OXJIaXIeHUS

- npwu
3aloJIHEHHOM
Bomoit (c yIopaBJjieHus
yIeJIbHEIM TUPUCTOPAMU
CONPOTUBJIIEHVEM BBIIBMHY T
He MmeHee 75
kOM X cM)
cucrTeMme
oxJylaxgeHnmus TII

1000 |1,0 I 1,0 xB OTHOCUTEJILHO
KOpIlyca

S

1000 |0, 150|111 1,0 xB Biioku

CHCTEMEL

= AR

12. Cunosme I, k|1000 |1,0 I, x |0,8 OTHOCUTEJILHO
nenm 3aBOICKOTO |[3emnu
BO3OYXIEHMUSA VCIEITaTEJb-
rTeHepaTopa 06es HOTO
OOMOTKM poOTOpa HaNpPSXeHUI
(mocne poTopa
BEIKJIIOUA TEJISA
BBOIA
BOROYXIOEHUS WU
paszbeIMHUTEJIEN
IIOCTOSHHOTO
TOKa, CM. II.
11):

YCTPOMCTBO

ATTI,

Pas3panOHUK,
CUJIOBOV
pesucTop,
IIMHOIPOBOOE U
T. I.

Uermnu,
[IOOKJIIOYEHHEIE K
VIBMEPUTEJIb HEIM
KOJIblaM B
cucreMe BCB

( obMoTKA

poTopa
OTKJIUEHA)

MpumeyaHue. B Tabnuue npuBeneHo mcnbiTaTeNbHOE HaMpshKEHWE MPOMBILLIIEHHON YacTOTbl, €CNnn
cneumanbHO He OrOBOPEHO MHOE.

32.3. VcnbiTaHWs NOBbILLEHHBLIM HANPSXKEHWEM NMPOMBILLNEHHON YacToTbl

3HayeHVe WCMbITaTeNbHOrO HaMNpPsPKEHUA MpUHUMaeTCa cornacHo Tabn. 32.1. MpoaonmkuTenbHOCTb
NPUNOXKEHNSA UCTILITATENBHOIO HANPSXKEHMS - 1 MUH.

32.4. N, K. WN3avmepeHne conpoTuBIEHNS MOCTOSIHHOMY TOKYy OOGMOTOK TpaHcopMaTopoB U
3MEeKTPUYECKMX MaLLWH B cUCTeMax BO3GYKOeHNs



M3mepeHns conpoTMBNEHWI MPOU3BOAATCS MpU  yCTaHOBMBLUENCA TemnepaType, Onuskon K
TemnepaTtype OKpyxawlen cpefbl. VamMepeHHOe cONpOTUBMAEHME AONA CPaBHEHMS €ro C 3aBOACKUMMU
OaHHBIMW UMW JaHHBIMU NpeabiayLmMX U3MEePEHMI NMPMBOANTCS K COOTBETCTBYIOLLEN TeMnepaType.

ConpoTuBneHne obMOTOK 3MEKTPUYECKMX MalluH (BCcnomoraTenbHbI reHepatop B cucteme CTH,
WHOYKTOPHBIN reHepaTop B cucteme BY, obpalleHHbI CUHXPOHHBIN reHepaTop B cucteme BCB) He gormkHo
oTnuyaTbcst 6onee yem Ha 2% OT 3aBOACKMX AaHHbIX MMM OaHHbIX NPeablaywunx M3MepeHuin; oOMOoToK
TpaHcdopmaTopoB (BbinpaMuTenbHbIX B cuctemax - CTC, CTH, BCB; nocnegosaTenbHbIX - B OTAENbHbIX
cuctemax CTC) - 6onee 4yem Ha 5%. ConpoTuMBneHuss napannenbHblX BeTBen pabounmx OOMOTOK
WHAOYKTOPHLIX reHepaToOpPOB He AOMKHbI OTMYaTbCs Apyr oT Apyra 6onee 4yemM Ha 15%, conpotuBneHus das
BpaLLaloLmxcs nogeo3dyauTenen - He 6onee Yyem Ha 10%.

32.5. M, K. lMpoBepka TpaHcopMaToOpoB (BbINPSMUTENbHBIX, MOCNEeAOBaTENbHbIX, COOCTBEHHbLIX
HY>K[, Ha4anbHOro BO30Y)XAEHUSA, N3MEPUTESbHbLIX TPAaHCOPMATOPOB HAMPSHKEHUSA U TOKA)

lMpoBepka NpoM3BOAMTCA B COOTBETCTBMU C OOBEMOM M HOPMaMmu, U3NOXEHHbIMU B pasgenax 6, 7.
[ns nocnepoBaTtenbHbIX TpaHcdopmaTopos MT npu npoBepkax no kateropuu 1, Kpome Toro, onpenensieTcq
3aBMCMMOCTb MeXay HanpshKeHUSIMW Ha Pa3OMKHYTbIX BTOPUYHBIX OOMOTKax M TOKOM cTatopa reHepartopa
u2n.t = f(lcT).

Xapaktepuctuka U2n.Tt = f(lct) onpegenserca npu CHATUM XapakTepUCTUK TpexdasHOro KOpPOTKOro
3aMblkaHnst ©noka (reHepaTopa) A0 ICT.HOM. XapakTepucCTUKM OTAenbHbiX a3 (npu ogHogasHbIX
nocriefoBaTenbHbIX TpaHcopmaTopax) He OOIMKHbI pasnuyaTtbesa mexay cobon 6onee yem Ha 5%.

32.6. 1, K. OnpegeneHve xapakTepuCTMK BCMOMOraTefibHOr0O CUHXPOHHOTO reHepaTtopa
NPOMBILLNIEHHOM YacToTbl B cuctemax CTH

BcnomoraTeneHbii reHepatop (BIN) npoBepsieTcs B COOTBETCTBMM C NOMOXEHUSMU pasgena 3.

Mpn wnchbITaHUSX XapaKTepucTuka KOPOTKOro 3ambikaHus BIT onpepensietca go  IcT.HOM, a
XapaKkTepuUcTUka xonocToro xoaa Ao 1,3UCT.HOM C NPOBEPKOM BUTKOBOW U30NALUN B TEYEHUE 5 MUH. TONbKO
Npv NPUEMOYHBIX UCTBITAHMSAX Y MOJTHOW MITM YaCcTUYHOW 3aMeHe OOMOTOK.

32.7. 1N, K. OnpeaeneHne xapakTepuUCTUK MHOYKTOPHOIO reHepaTopa COBMECTHO C BbINPSAMUTENbHOM
yCTaHOBKOW B cuctemax BY Bo3byxaeHus npu oTkNioYeHHOW 06MOTKe NocrneaoBaTenbHOro Bo3byxaeHus

XapakTtepucTvka XOfocTOro Xxoga WHOYKTOPHOIO reHepaTopa COBMECTHO C  BbINPSIMUTENBHOWN
ycTtaHoBkon (BY) (Uct, Us.y = f(IH.B), rae IH.B - TOK B 0GMOTKe HE3aBMCMMOro BO30YXXaeHWs), onpeaensiemasi
00 3HadeHus UB.y, COOTBETCTBYIOLLEIO YABOEHHOMY HOMWHANbHOMY 3HAYEHMIO HaMpsiKeHWs poTopa, He
OOSDKHA OTNM4YaTbCA OT 3aBOACKOM MM OT paHee OnpederieHHOM XapakTepucTuku bonee yem Ha 5%.
Pa3bpoc HanpskeHuid mMexagy nocnefoBaTeribHO COeOMHEHHbIMU BEHTUnAMuM BY He JormkeH npeBblwaThb
10% cpenHero 3Ha4vyeHus.

XapaKTepuctuka KOpoTKOro 3aMblKaHUs MHAYKTOPHOIO reHepaTtopa COBMECTHO ¢ BY Takke He JormkHa
oTnuyaTbest bonee vyem Ha 5% oT 3aBoAckol. [py BbINPSMNIEHHOM TOKE, COOTBETCTBYHOLLEM HOMUHABbHOMY
TOKY poTOpa, pa3bpoc TOKOB MO MapannefnbHbiM BeTBsM B nredvax BY He gomkeH npesbiwatb +/- 20%
cpepHero 3HaveHusa. OnpegensieTcs Takke Harpy3oyHasi xapaktepuctuka npu pabote Ha potop go IpXX [Ip
= f(Is.B)], rae IB.B - TOK BO30YXaeHUs Bo30yanTensi.

32.8. I, K. OnpegeneHne BHeLLHEN XxapakTEPUCTUKX BpaLlatoLerocs nogso3byantens B cuctemax BY
BO30YXOeHUS

Mpn n3mMeHeHun Harpy3kM Ha noaBo3byauTenb (Harpy3kowm SIBNAETCA aBTOMATUYECKUN perynarop
BO30Y)XOEHUS) U3MEHEHNE HaMNPsPKEHWUsI NOABO30yaMTENsl HE JOJMPKHO MPEBbIWATh BEMYUHBI, YKa3aHHOW B
3aBOACKOW JOKYMeHTaumMu. Pa3HOCTb HanpsKeHUn no dhasam He AosmkHa npeBbiwaTb 10%.

32.9. M, K, T. lNpoBepka 3neMeHTOB OOGpaLLEHHOr0 CUHXPOHHOrO reHepaTopa, BpallaloLLEerocs
npeobpasoBaTens B cucteme bCB

M3MepstoTcsi COMPOTUMBIEHUST  MOCTOSHHOMY — TOKY  MEPEXOAHbIX  KOHTaKTHbIX — COEeLMHEHWHN
BpallaloLwerocsi BbINPSMUTENS: CONPOTMBIIEHME TOKONPOBOAA, COCTOSILErO0 W3 BbIBOAOB OOMOTOK M
NPOXOAHbIX LUMUIEK, COEQUHSIIOLLNX OBMOTKY siIKOpsi ¢ NpedoxpaHuTensiMy (Mpy MX Hanu4yum); CoeamHeHus
BEHTUNEN C  MpegoxpaHuMTensMu;  COMPOTMBIIEHWE  caMuX  MpefoxpaHuTenelt  BpallaroLlerocs
npeobpasoBatens. Pe3ynbTaTtbl U3MepeHWIA CPaBHUBAKOTCS C 3aBOACKMMU HOPMaMMU.

MMpoBepsitoTCS ycunnust 3aTsHKKUM BEHTUNEW, npefoxpaHuTenein, RC-uenen, BapucTopoB M T.O. B
COOTBETCTBMM C 3aBOACKMMW HOPMaMM.

NamepstoTca obpaTHble TOKM BEHTUIEN Bpallatollerocs npeobpasoBaTens B MosiHou cxeme ¢ RC-
uensamu (NMBo BapucTopammn) NpU HaMPsSPKEHWM, PAaBHOM MOBTOPSIIOLLEMYCS OS89 OAaHHOro Krnacca. TOKu He
OOMKHbl MpeBbIWaTh AOMYCTUMbIE 3HAYeHUsl, YKasaHHble B 3aBOACKUMX MWHCTPYKUMAX Ha CUCTEMBI
BO30OyXXaeHus.

32.10. T, K. OnpepgeneHne xapakTepucTuk oOpalleHHOro reHepaTopa UM BpallatoLllerocs
BbINPSIMUTENS B pexunmax TpexdasHoro KOpoTKOro 3aMblkaHus reHepartopa (6rioka), mpoBepka TOYHOCTU
N3MepeHns Toka potopa



NamepsoTca Tok cratopa IcT, Tok BO30yxaeHuss Bo3OyauTtens [B.B, HanpshkeHue potopa Up,
onpegensieTca cooTBeTCTBME XapakTepucTuk Bo3dyautensa Up = f(IB.B) 3aBogckum. Mo naMepeHHbIM Tokam
cTaTopa W 3aBOACKOM XapaKTepuCTMKe KOpPOTKOro 3amblkaHust reHepatopa lct = f(Ip) onpemensertcs
NpaBuUNbHOCTb HACTPOWKU OATYMKOB Toka potopa. OTKMNOHEeHVWE M3MEPEHHOro C MOMOLLbI AaTyvka Tuna
OTP-I Toka poTopa (Toka Bbixoga bCB) He gomkHO npeBbiwaTh 10% pacyeTHOro 3Ha4yeHus Toka poTopa.

32.11. 1M, K, T. lNpoBepka TupuctopHbIX Npeobpasosatenen cuctem CTC, CTH, ECB

MiamepeHne conpoTUBEHNS U UCTbITAHWE MOBLILWEHHBIM HaNPSXXEeHUEM U30MsLMM MPOU3BOAATCH B
COOTBETCTBMU C Tabn. 32.1.

MpousBogATca ruapaBnMyeckne UCMNbITaHUA  MOBbLIWEHHBIM  [aBNeHWeM BOAbl  TUPUCTOPHbLIX
npeobpasoBatenen (TM) ¢ BogsiHOM CUCTEMOW oOxnaxaeHwus. BenuunHa paBneHuss M Bpemsi ero
BO3QENCTBMA  [OIDKHbI  COOTBETCTBOBAaTb  HOPMam  3aBOAOB-U3rOTOBMTENEW  Ha  KaXgbi  TvN
npeobpa3soBatens. BeinonHseTca noBTopHasi npoepka usonsauumn Tl nocne 3anofHeHns gUCTUnnaTom (Cm.
Tabn. 32.1).

lMpoBepsieTcsa OTCyTCTBUE NPOOUTLIX TUPUCTOPOB, NOBpexaeHHbIX RC-uenen. MNpoBepka BbINOMHAETCA
C NMOMOLLIbI0 OMMeETpa.

lMpoBepsieTcss  LENOCTHOCTb MapansfernbHbiX BETBEW MMABKOMW BCTaBKM  KaXKOOrMO  CUITOBOrO
npegoxpaHnTens nyTeM n3mepeHus ConpoTMBNEHNS MOCTOSAHHOMY TOKY.

[MpoBepsOTCSA COCTOSIHME U30OMALUN CUCTEMbI YNpPaBfeHUs TUPUCTOPOB, AMAanasoH perynupoBaHus
BbINPSMITEHHOTO HaNPsXXeHUs Npu BO34EeNCTBUN HA CUCTEMY YNpaBIieHns TUPMCTOPOB.

MpoBepseTtca Tl npu paboTe reHepaTtopa B HOMUHANBHOM PEXMME C HOMMUHAlbHBIM TOKOM poTopa.
[MpoBepka BbINONHAETCA B criegylolem obbeme:

- pacnpegeneHve TOKOB MexAdy napannerfbHbiMi BEeTBAMW Nnedy npeobpasoBaTtenien; OTKIIOHEHWe
3Ha4YeHN TOKOB B BETBSIX OT cpeaHeapnMeTUYEeCKOro 3Ha4YeHMs Toka BETBU JOIMKHO ObITb He 6Gonee 10%;

- pacnpegeneHne obpaTHbIX HanPsHKEHUA MeXAdy MocrnefoBaTeSlbHO BKIMOYEHHLIMU TUPUCTOPaMK C
Yy4EeTOM KOMMYTALMOHHBIX NEpPEeHanpsXeHUN; OTKIIOHEHWE MIHOBEHHOIO 3HAYeHUs 0BpPaTHOrO HanpsHKeHUs
OT CPedHEero Ha TMpUCTOpe BETBM HEe AOMKHO ObiTb Bonee +/- 20%);

- pacnpeferneHne Toka Mexay napannenbHO BKIOYEHHbIMU Npeobpas3oBaTensmMu; TOKM HE OOIMKHbI
oTnuyaTbcs 6onee yem Ha +/- 10% OT CpeaHEero pacyeTHOro 3HaYeHus Toka Yepes npeobpasoBaTernb;

- pacnpegeneHue Toka B BETBSIX OOHOMMEHHbIX NiieY napansenbHO BKIOYEHHbIX TI1; OTKNOHeHWe oT
CpefHero pac4eTHOro 3Ha4YeHWs Toka BETBU OOQHOMMEHHBIX Niey He A0IMKHO 6biTb 6onee +/- 20%.

32.12. T, K. lMpoBepka BbINPAMUTENLHON OMOOHOW YCTaHOBKM B cucteme BY Bo3OyxageHus npu
paboTe reHepaTtopa B HOMUHANbLHOM peXnme C HOMUHaNbHbBIM TOKOM poTopa

Onpegensietcs:

- pacnpegeneHve Toka Mexay napannenbHbIMU BETBAMW MIeYy; OTKIIOHEHWE OT CpeaHero He OOIMKHO
npeBbIwaTh +/- 20%);

- pacnpeferneHue obpaTHbIX HaNPsXXeHU Mo NocneoBaTenbHO BKIMOYEHHbIM BEHTUMSM; OTKIIOHEHME
OT cpegHero He J0SMKHO npeBbiwaTtb 20%.

32.13. M, K, T. lNpoBepka KOMMYTaLUMOHHOW annapaTypbl, CUMOBLIX Pe3NCTOPOB, annapaTtypbl
CODCTBEHHbIX HYXJ CUCTEM BO30OYXAEHMS

lMpoBepka NpoM3BOANTCA B COOTBETCTBMM C 3aBOACKMMW MHCTPYKLMAMMU 1 pa3genom 26.

32.14. 1, K, M <*>. ilamepeHune TemnepaTypbl CUNOBLIX TMPUCTOPOB, ANOAOB, NpeoXpaHuTenen, WuH
1 OpyrvMx anemMeHToB npeobpasoBaTenen 1 WKadoB, B KOTOPbIX OHW PACMONOXEHbI

<*> [lpu pabotax no kateropusim [1, K m3mepeHusi BbLINOMHSAOTCS MNOCME BKIHOYEHUS CUCTEM
BO30YXXOEHUSI NO4 Harpy3kKy.

TemnepaTypbl 3NIEMEHTOB He JOIKHbI NMPEBbLILATb 4OMYCTUMbIE MO 3aBOACKMM UHCTPYKLIMSIM.
Mpuy NpoBepke pekomMeHayeTcsi pYMeHeHVe TEMOBU30POB. [JonyckaeTcsi NPYMEHEHUE NMPOMETPOB.

Mpunoxexwue 1

HOPMbI
NCMbITAHUN TEHEPATOPOB U CUHXPOHHbIX KOMMEHCATOPOB
MNP PEMOHTAX OBMOTOK



A. UCTMbITAHVA, MPOBOOMMBIE MNP PEMOHTAX OBMOTOK CTATOPA

Ob6bem M HOPMbI MOOMEPALUMOHHBIX WCMLITAHUA MPU  PEMOHTaX rEHEPaToOpoOB U  CUHXPOHHbIX
KOMMEHCATOPOB C MOSTHOM WUINN YaCTUYHOW CMEHOW OOMOTKM cTatopa npuBegeHbl B Tabn. M1.1 n M1.2. B
3TUX Tabnuuax npuBeaeHbl UCMbITaTeNbHbIE HAMPSHKEHUST NPOMbILLMIEHHON YacTOTbl, €CNM CneumnansHo He
OrOBOPEHO MHOE.

Mo cpoky akcnnyaTtauMm U COCTOSIHUKO M30MsLMM Ha MOMEHT peMOoHTa OOMOTKM reHepaTopoB
pasgenexbl B Tabn. M1.1 n MN1.2 Ha ABe KaTeropum.

Tabnuua MN1.1

OBBbEM 1 HOPMBbI
WNCMbITAHU N30NALKMN OBMOTKM CTATOPA
NP PEMOHTAX TEHEPATOPOB N CUHXPOHHbIX KOMIMEHCATOPOB
(KPOME TYPBEOIEHEPATOPOB CEPWI TBB, T3B, A TAKXKE TI'B
MOLHOCTbBHO 200 MBT 1 BOJIEE)

VICHEITYEeMEM B3JIEMEHT JlcnelTaTeJbHOE HaNpAXeHMe Oid XapakTrep u
TeHepaTOpPOB HOMMHAJIbHEIM obBveM
HanpsxeHueM, KB PeMoOHTa
no 6,6 10,5 u Bbue
BKJIOUMTEJIEHO
1. Crepxun (cexumn) 3UxowMm 3UxowMm MlosHas
00 yKJIaOKM B Ia3HBl - 3aMeHa
rnasopas M30JIALMI OBMOTKM
craTopa
obeux
KaTeropu
2. JloBOBHE UYaCTH 1, 6Uaom 1, S5Uaom To xe
crepxHeir (cexumit) mo
YKJIaOKy OOMOTKM

3. CompoTuBJIeHUE 719 DeHepaToOpOB C KOCBEHHEM NonHasg uIun
UBOJIALMM TEepPMOMETPOB |OXJIaxIeHMeM OBMOTKM CTaTopa - YacTuuHas
CONPOTHUBJIEHUS IO U MeraomMeTpoMm Ha 250 B, eciu B 3aMeHa
rnocjie ykKJaOkKu B [a3bH |MHCTPYKLUMM 3aBOma- OBMOTKM
M3TOTOBUTEJIA He yKasaHO craropa
MHaue. obeux

Iy IUOPOTEeHEepPaTOPOB C BOLSAHBEM |KATETOPHUIA
oxJlaxImeHreM OOMOTKM CTaTopa -
MeraomMeTpom Ha 500 B.

CONPOTUBJIEHUE USOJALUU - HEe
Hmxke 1 MOwm
4., Vsomnaumsa 1, 2Usom 1, 2Usom IosHasA
KPOHUWTENHOB 3aMeHa
OOMOTKM
craTopa
obeux
KaTeropun
5. Usonguusg 1, 8Unom 1, 5Uaom To xe
BaHOaXHLHX KOJel]
JIOOOBEIX uYacTemn
0BOMOTKM
6. CoemmMHMUTEJILHEIE U 2, 4Ugom 2, 4Ugom -
BEIBOIHEIE IMMHE IO
YCTAHOBKM Ha MECTO
7. CrepxHu (cexumn)
rocJie yKJjlagKy B I[1a3H.
a) HUXHUE 2, 8Uuom 2, 7TUgom -"-




6) Bepxume (oOTHENBHO
OT HWXHVX WJIM BMECTE
C HUMN)

8. OBbMoTkM cTaTopa C
KOCBEHHBIM OXJIaXISHUEM
(McnHTaHMe MOBBIIEHHBM
BBITIP AMJIE HHEIM
HaNpakeHUEeM KaxIon
das3el B OTIOEJIBHOCTU
[pM OCTAaJlbHbIX
3a3EeMJIEHHEIX)

9. O6Mmorka cTaTopa
(ucneiTanMe kaxmnom
®asel 110 OTHOUEHMUI K
KOPIlyCy U OBYM IPYIMUM
3a3eMIeHHEM daszam)
ocjie ee PEeMOoHTa g
TeHepaTopa MOIHOCTHI,
KBT:

a) mo 1000

6) or 1000 u BRIIE Ha
HOMMHAJIbHOE
HanopaxeHue, KB

no 3, 3 BKJOYUTEJILHO
cepmie 3,3 mo 6,6
BKJIKDUMTEJIBHO

cBome 6, 6

10. O6moTka mocrne
yIaJIeHUs [OBPEXIEHHEX
crepxHeit ( cexumit)

11. 3BamacHee u
OTPEMOHTUPOBAHHEE
crepxHu (cexumm) mo
YKJIAOKU B Tas3H -
nasoBasa MU30JALUA
12. JloGoshe uacTu
CTEepXHEN IO YKJaIOKMu
OBMOTKM

13. 3BamacHee u
OTPEMOHTUPOBaHHLIE
crepxHu ( cexuyn)
nocjie yKJaOkKu B [a3H
IO COEeIVHEHMS CO
cTapo¥ OOMOTKOMU

( HrXHME CTepXHN)

14. CoGpanuas
OOMOTKa C KOCBEHHBEIM
oXJIakIeHMEM
(“cneITaHME MNOBHIIEHHBM
BBINP AMJIE HHEIM
HanpsxXeHUeM KaxIoMn
das3el B OTIOEJIBHOCTHU
NpM OCTAaJIbHEX
3a3eMJIeHHEX)

15. CoGpanHas
obMoTKa CcTaTopa
rnocJjie peMoHTa

2, 6UsomMm

1,28 x
2, 5UnomMm

2Uaom + 1, 0,
HO He MeHee

1,5 B

2UuoMm + 1,0
2, 5UnomMm

2UnomMm

2, TUaom

1, 3Uuom

2, 4Uaom

2, 72UuomMm, HO
He BhHIE, ueM
OBLIIO HIPU
BBOIE
TeHepaTopa B
BKCIJIyaTalnio

1, 7Uaom

2, 5UsomMm

1, 28(2Uuom + 3)

2UuoMm + 3,0
2UnomMm

2, TUaom

1, 3Uuom

2, 4Uaom

2, 72UuomMm

1, 7Uaom

YJacTuuHaga
3aMeHa
OBOMOTKM
IIepBOM
KaTeropmm
To xe




(ucneiTaHMe Kaxmo
®a3el IO OTHOUEHUIO K
KOPNyCy ¥ IBYM
IPYyTVIM 3a3EeMJICHHBIM
dbasam)

16. O6GmoTxmM mocie
yaaseHus
MOBPEXIEHHBIX
crepxHeit ( cexumit)

17. 3BamacHee u
OTPEMOHTUPOBAHHEIE
crepxHu (cexumm) no
YKIIaoKM B IIa3bl -
rnasoBas M3OJALUA
18. JloGosme uacTu
crepxHeit (cexumit) no
yKJIaOKy OOMOTKMU

19. 3BanacHbe u
OTPEMOHTUPOBAHHEE
crepxHu ( cexuyn)
nocjie yKJanoKu B [Ia3H
IO COEeIVHEHMS CO
cTapoy OOMOTKOM
(HmxHME CcTepxHM)

20. O6moTka cTaTopa
C KOCBEHHBEIM
OXJIakIeHUEM
(ucnerTanme

MO BHIIE HHBIM

BHIMIP AMJI€ HHEIM
HaNpsSXeHMeM KaxIoy
®as3el B OTIOEJIBHOCTU
NpM OCTAaJIbHEIX
3a3eMJIeHHEX)

21. CoGpanHas
obMOTKa CcTaTopa IIocje
pemonTa (mMcOETaHMe
Kaxmom Gase Mo
OTHOWEHUI K KOPIYyCYy U
IBYM IpYTMM
3a3eMJICHHEM basam)
22. KoHLEBHE BBIBOIL
B COOpPaHHOM BMIE IO
YCTAaHOBKM

23. O6moTka cTaropa
IoCcJie IIOJIHOM WM
YaCTUUHON Iepe-
KJIMHOBKM [a30B WU
nepenamvky JIODOOBEIX
yacrTen

24, O6MmoTka cTaTopa
ocJjie MNOJIHOW WM
YaCTUUHON Iepe-
KJIMHOBKM [a30B WU
nepenanky JIOOOBEIX
JacrTen

25. O6MmoTka cTaTopa
[ocJjie peMoHTa, He
CBABAHHOTO C
IIOOBEMOM CTEPXHEN

1, 7Uaom

2, 5Usom

1, 3Uuom

2, 2UuomMm

2, 4UuomMm

1, S5Uaom

2, 4Uaom

1, 7Uaom

1, 5Uaom

1, 3Uuom

1, 7Uaom

2, 5Usom

1, 3Uuom

2, 2Uuom

2, 4UuomMm

1, S5Uaom

2, 4Uaom

1, 7Uaom

1, 5Uaom

1, 3Uaom

YJacTuuHaga
3aMeHa
ODOMOTKM
BTOPOM
KaTeropmm
To xe

PemoHT 6e3
3aMeHbI
0DOMOTKIU
nepBOMU
KaTeropumn

PemoHnT 0Oezs
3aMEeHH
OOMOTKM
BTOPOM
KaTeropmun
<* >

PemoHT 6e3
3aMeHH
OOMOTKIU
IIepBOM




UV [EPEKIJIMHOBKOM KaTeropuu
nazos ( xkpernseHue

BaHmaxeM, noIanpaBka
XeJjlesa, MomkKpacka u

T. o)

26. To xe 1, 2Usom 1, 2Usom To xe, HO
BTOPOM
KaTeTopun

27. OBbmoTka craTopa 1, OUaom 1, OUaom OBMOTKMU

[IOCJIe yCTpaHEeHUs obeux

MEJIKMX HEMCIpPaBHOCTEN KaTeTopni

WM OCMOTpa, He
TpebyK X CHATUSA
IMTOB WM MHOMN
pasbopxu (c
IIPOHUKHOBEHUEM K
JIOOOBEIM YaCTHAM depes
JIOKM) , TPY KOTOPBIX
BO3MOXHO BO3IOEVCTBUE
Ha M30JI9UM0 OOMOTKM,
BHY TPUMAaUMHHEIX
cCoenMHEeHUN WJIn
BEIBOIIOB

<*> Ecnn obmoTka npopaboTana cabiwe 10 neTt, HoO NPodUNaKTUYECKNE UCMbITAHUST ee NPOBOASITCA
HanpsbkeHnem 1,7UHoM, TO NMpUHUMaeTCca ucnblitatenbHoe HanpshkeHue 1,7UHom.

Mpumevanus. 1. UcnbiTaHne cepaeyHvka ctatopa nocrne yaaneHus noanexalimx BbleMKe CTEPXKHEN U
YKIagKM HOBbIX CTEPXXHEN W 3aKMMHOBKM Ma30oB MPW MOMHOW WAM YaCTUYHbLIX 3amMeHax OOMOTOK obeunx
KaTeropumn npoussogurtca no n. 3.12.

2.B Ta6nmuy He BKIMHOYEeHbl HOPMbI rmgpaBIiIM4ECKNX MCMNbITAHUA 3NEMEHTOB CUCTEMbI OXJTaXXAeHUsd
ona rnaporeHepartopoB € BOAAHbIM OXnaXxaeHnem obmMoTKM cTtaTtopa: ucnblTaHMe Ha NpoxXoAuMMOCTb U
repMeTn4yHoOCTb CTep)KHeIZ 00 YKNnaakm nx B nasbl, TakKne Xe UCNbiTaHnA CoeanHUTENbHbIX U BbIBOAHbIX LLUWH
00 YCTAHOBKM WX HA MECTO; UCMbITaHWE Ha MNPOYHOCTb U FEePMETUYHOCTb KOHLIEBbIX BbIBOAOB A0 WX
YCTaAHOBKW, CTapbIX Y HOBbIX LLUMAHIOB, CAMBHbIX U HAanopHbIX KOMNMEKTOPOB Nocre nx yCTaHOBKWU, UCTMbITaHWE
OBOMOTKM 1N BHOBb YNOXEHHOW €€ 4YaCTu Ha NPOXOAMMOCTb MOCME Nanku, HO OO MPUCOEAMHEHUS LUNAHIOB,
ucnelTaHue Bcel 0OOMOTKM Ha repMETUYHOCTb MOCHEe NPUCOEOUHEHUS LUNAHIOB, HO OO M30STMPOBKM NasHbIX
coeanHeHU. TN UCNbITaHUSA NPOU3BOAATCH NO HOpMaM 3aBoa - U3roTOBUTENS reHepaTopa.

Tabnuuya M1.2
OBBLEM V1 HOPMbI

MOONEPALMOHHbBIX VICI'II:ITAHVIVIV NP PEMOHTE OBMOTKWM CTATOPA
TYPBOINEHEPATOPOB CEPUW TBB, T3B, TI'B (KPOME TI'B-25)

[ToonepalOHHOE HopmMma wmchnelTaHmda [IpumMmeuaHUe
VICIIEITaHUe
3HadYeHUe IponoJI-
KNUTEJIb-
HOCTb

[lonHas 3aMeHa OOMOTKM cTaTopa

1. VcnubraHue cTepxHel
OOMOTKM IO YKJIAIOKM UX
B Ia3H

1.1. McneTaHue Ha




IPOXOIUMOCTh!:

a) TypBOoTeHEepaTopoOB
TBB- T3B - BOIOM IpK
MBOLITOYHOM HOaBJIEHUU
BOIBl Ha BXOHE B
crepxeHb, Mlla
Pacxonm BoOOE Ha
crepxenb (wmm
IIOJIyCTEPXEHL B
CTEPXHAX, COCTOSAWMX
U3 IOBYX MOJIOBMHOK) ,
al c, nonsa
TypbOIeHepaToOpPOB.
TBB- 160- 2E

TBB- 165- 2

TBB-200-2 (30 nasos)
- Ha IOJIyCTEPXeHb
TBB- 200- 27, TBBR-220-
23, TBB-220-2E

TBB- 320- 2, TBB-350-2
TBB- 320- 2E

TBB-500- 2 ( BepxHMit
CTEepXeHb)

TBB- 500- 2 ( myokumi
CTEepXeHb)
TBB- 500- 2E ( BepxHMit

CTEepXeHb)

TBB- 500- 2E ( HuxHMM
CTEepXeHb)

TBB- 800- 2, TBB- 800- 2E,
T3B- 800- 2, TBB-1000-2
( BepxHMI cTepxeHb)
TBB- 800- 2, TBB- 800-
2E, T3B-800-2,

TBB- 1000- 2

( HWXHMIT CcTep)keHB)
TBB- 1000- 4 ( BepxHW!l
CTEepXeHb)

TBB- 1000- 4 ( "yoxuHmiz
CTEpPXeHb)

TBB- 1200- 2 ( BepxHM!
CTEepXeHb)

TBB- 1200- 2 ( "yoxuHMit
CTEepXeHb)

6) TypBOOTEeHEepaTopOB
TTB- 200M <*>, TT'B-
500-2 - Bomom npwm
UBOHTOUYHOM NaBJICHUM
BOIEl Ha BXOAE B
crepxeHb, Mlla
KOHTpOJNbHENT o6beM (1)
U MPOAOJIXUTEJIBHOCTD
ucteuenusa (c) mnga
TypOOT'eHepaTopoOB
TI'B- 200M <*>

TI'B- 500- 2

B) TypBOOTEHEpaToOpPOB

TI'B- 200 u TI'B- 300 -

BOBIOYyXOM IO TpybOKam

npy OaBJIEHMM BO3OyXa

0,21 +/ -
0,278 +/ -
0, 164 +/ -
0, 164 +/ -
+ -
+ -
+/ -

0, 184
0, 156
0,271
0, 231 +/-
0,28 +/ -
0,24 +/-

0, 327 +/ -

0, 283 +/ -

0, 354 +/ -
0, 304 +/ -

0,164 +/ -
0, 0226

0, 142 +/ -
0, 0213

0, 05

8,8

6, 4
1000

0, 04

0, 04
0,02

0, 025
0,03
0, 023
0, 04

0, 03

0, 04

0, 036

0, 06

0, 05

0,071

0, 061

He ©OoJee
40 c
To xe

IOna TBB-200-2
0, 08

JlcnelTaHve MIpo-
BOOUTCA IJIA
KaxIOoM TpyOKu
CTEPXHA C




Ha BXOIe B TPyOKy, MM
BOI. CT.

YCTaHOBKOM
creumaJjib Hou
HacaOkM Ha
BEIXOIlE U3

TPpYyOKMU

IaBJjieHMEe Ha BHIXOIE U3

TpyOKM, MM BOH. CT.,

0Jia TypOOoTeHepaTopoB

TI'B- 200 170 - 220 -

TI'B- 300 200 - 260 -

1. 2. McneTaHmMe Ha

MNPOYHOCTE U

TEepPMEeTUYHOCTE -

BOmom, MIla, @nJsga

TypDbOTeHepaTopOB.

TBB, T3B 1,5 10 u

TI'B- 200M <*>, TI'B- 2 5y PasHOCTb

500-2 oaBJIeHUSA B
Hadajyle M KOHLe
BHIEPXKN
IOoJIXKHa OBITH He
6omnee 0, 05 MIla
IO CPaBHEHMI C
3aBeIoMO
VCIIPaBHEM
CcTepXxHeM

1. 3. UcneiTanme Bmece u pajee

M3OJIALUUU [Ta30BOM - MCHOBITaHUE

YacTU HaNOpsaXeHMeM, [IOBEIIIE HHEIM

kB, TypBOTreHepaTopOB: rnepeMeHHbIM

a) TI'B 3, OUnom 1 vmn. HanpaXeHMeM

6) TBB C HOMMHAJbLHBM 2, 7TUuom 1 mun. TP OMEIIIIE HHOM

vanpsxeHuem no 20 B YaCTOTH, €CJu

B) TBB, T3B c 62 1 wwmn. 2TO HE OTOBO-

HOMMHAJIbHEIM PEeHO crneumasb-

HanpsxeHueM 24 kB HO

1. 4. JcnoraHue Ha 1, 5Usom 3 MuH. IJonyckaeTcsa

KOPOHUPOBAHUE [PU pPaBHOMEpPHOE

CHMXEHMM HAaIpSIXeHUS CBeUYeHMre TOJy-

[IOCJIe MCIOBITaHMUA foro LBeTa
CreueHUe
Bejyioro u
XKeJITOTO LBETOB
He »onyckKaeTcs

1. 5. Mcnerranue 1, 5Uaom 1 MmH

U30JIAUUM JIOBOBOM

YacTM HalpsaXeHMEeM

1. 6. MVcnoranue 1,0 1 vuu

UBOJIALIMM MEXIy
MOJTY CTEPXH AMM
(crepxuert, cocTosAmMx
U3 OBYX MOJIOBMHOK)
HanpsxenmeM, B (mmisa
TypBorenepaTopa TBB)

1. 7. Vcneraume




VBOJISLIUN!

MexIny BcCeMu TpydOKaMmu
MeXIy KaXIBEM DJIeMeH-
TapHEIM IMIPOBOOHMKOM U
BCeEMM TpyOKaMu
I[lpoBepka NPOM3BOOUTCA
OT MCTOYHMKA IIPOMHII-
JIEHHOM YaCTOTH IJIg
TypbOoTeHepaTopoB, KB:
TI'B- 200 mo N 01585
BKJIOUUTEJIBHO

TI'B- 300 mo N 02342
BKJIIOUUTEJIBHO

TI'B- 200 ¢ N 01586
TI'B- 300 ¢ N 02343

He ©OoJjiee OOHOTO BaMHKaHUS
BaMBEIKAHMSA HEeIOOIYCTUMbBL

0, 036
0, 036

0, 22
0, 22

2. VchObTaHve W3OJSLNNU
KPOHIITENHOB,
mMHOIOepXaTeyen u
OaHOAaXHBIX KOJIeLl IO
YCTaHOBKM HalpsSXeHUeM

1, 4Uuom

1 vmmH.

3. HNcnelraHue
COeOUMHMTENbHEX U
BHIBOOHEIX WMUH IO
YCTAHOBKMU

3. 1. VicnbTaHue Ha
NPOXOOMMOCThD.

a) y TypBOTEeHepaTopoOB
TBB - T3B OponyBKOM
BOBIOYXOM

6) nusa
TypboreHepartopos TI'B-
200, TrB-300:

- IaBJIEHMEe BO3IOyxXa Ha
BXOIEe B WMHY, MM

BOH. CT.

- IHaBJIEHME Ha BHEIXOIE
U3 MMHBL

- oS
TypboreHepaTopors TI'B-
200M <*>, TI'B-500-2

IPOOYBKOM BO3IOYXOM

1000

Mo Tabn. 11.3

VicrieITaHMA
OpOBOOATCH CO
crieumajJibHOM
HacamkoM Ha
KOHIIE MIMHEI

Io namku
HaKOHEUHMKOB
HpOXOHMMOCTb
LMH IPOBEepseT-
Cd WAapUKOM IIO

TOCT 3722-81

InameTp
mapmKa, MM.
15, 875 - nns

TI'B- 200M <*>
14, 288 - nn=a
TI'B- 500

3. 2. lUcnuTaHue Ha
[NPOYHOCTEL U
TepMEeTUYHOCTEL - BOIOM
g TypOOTeHEepaTopoB,
MIla:




TBB, T3B
TI'B- 200M <*>, TIB-
500- 2

Al
ow

10 u

15 mmH.

3. 3. VcneTanue
UBOJISALUUM WNH
HanpsaxeHueM, kB, g
TypOOTeHepaToOpPOB.

a) TI'B

6) TBB C HOMMHAaJIbLHEM
Hanpsaxenuem pmo 20 xB
B) TBB, T3B c
HOMMHAJIb HEIM
HanpsaxeHuem 24 kB

2, 4Unom
2, 0UuoMm + 3

2,0UuoMm + 1

MMH.
MMH.

[ENEN

1 vmm.

3. 4. NcnumraHue
UBOJIALUM MEXIY
nostymvHamu ( mmH
COCTOAIMX U3 OBYX
MOJIOBMHOK)
HanpsxeHueM, KB, 1A
TypboreHepaTopos TBB

1,0

1 vmmH.

4. JVicnHTaHWe KOHLIEBBHIX
BBHIBOILOB B COOpPaHHOM
Bune (Zo yCTaHOBKN)

4.1. HVcnoTaHue Ha
IPOYHOCTL U
TepMETUYHOCTL - BOIOMU
oJga TypboreHepaTopoB,
MIla:

TBB, T3B

TI'B- 200M <*>, TI'B-
500- 2

VlcnelTaHMe Ha OpoxXonu-
MocTh mnsa TI'B- 200M
<*>  TI'B-500- 2 nponys-
KOJM BO3OYyXOM IIpM:

- M3OBITOUHOM IOaBJIEHUN
Ha BXxome, Mlla

- U3OBITOYUHOM IaBJIEHUU
Ha BeIXOHme, MIla

wN
ou

0, 14

He menee 0, 07

[l

~N e

[IpomseommuTCHA
CO crHneumrasbHOM’
HacamkoM Ha
BHIXOIE BO3OYyXa

4. 2. VicnbTaHue Ha
TepMEeTUYHOCTEL -
BO3OYXOM IJIs
TypboreHepaTopos TI'B-
200, TrB-300, Mla

0,6

4., 3. lcnelraHue
U3OJIALUUMU HApSXeHMEeM

2, 4Uuom

1 mumH.

5. MchnelraHme UIJIaHTOB
BOINOV Ha NPOYHOCTb U
TepPMETUUHOCTE:

- nna TypboreHepaTopoB
TBB, T3B, MIla;

HOBEIX

1,5/1,0

30 muH.

B uwmcaurene -




CTapBIxX 1,0/0,8 30 mmH. IOJIA WJIaHTOB
omnameTrpoMm 15
MM, B 3HaMeHa-
Tesie - IOJid
IJIAHTOB Aua-
vMerpoMm 21 mm

- ond 0,8 5 Muu

TypboreHepaTopoB TI'B-

200M <*>, TI'B-500-2

( omameTrp 21 Mm)

6. VchOubTaHre CHAMBHEX

Y HAMOPHHIX KOJIJIEKTOPOB

Ha IIPOYHOCTBL M I'epMe-

TUUHOCTL - BOIoM, MIla

rnocJjie yCTAHOBKM, IJIS

TypDOTeHepPaTOPOB:

TBB, T3B 2,5 1

TI'B-200M <*>, TI'B-500-2|2,5 30 mmu

7. OnpepesneHue Cvm. n. 3.12 Hopum

XapaKTepUCTUK
CcepIeuHrKa cTaTopa
npM HarpeBe MEeTOIOM
KOJIBLEBOTO
HaMaTHUUMBAHUA 0O U
mocJjie yKJaOkKu OOMOTKU
VI 3aKJIIMHOBKUM IIa30B
npr munoykuumu 1,4 Tx

8. Nsmepenue
CONPOTUBJIEHUMN
IIOCTOSHHOMY TOKY
TepmonpeoBpasoBaTesyen
conpoTusJeHusa, OM:

- IO YyCTaHOBKU

- IIOCJIe 3aKJIIMHOBKU
I1a30B

[lpyBeieHHOE K TeMIlepaType

M3MEepeHUa IaclOopTHOe
3HadYeHNre

To xe mioc CONPOTHUBIIEHUE
BEIBOIOHEIX IIPOBOIOB

9. JVcHOeTaHMEe HMKHUX
CTepXHEN OOMOTKU
rnocjie ykJaIKM MX B I[as3H

9.1. MVcneraHue
V30JIAUUM CTEPXHEM OT
KOpHnyca HaNpsaXeHMeM,
kB!

a) TI'B, TBB c
HOMMHAaJIb HEIM
nanpsaxennem no 20 B
6) TBB C HOMMHAJbHEM
HanpsxeHuem 24 B

B) T3B C HOMMHAJLHEM
HanpsxeHueMm 24 kB

MIMH.

2, 5Uuom 1

MIMH.

49,0 1

52,0 1

MIMH.

9. 2. lcnmeraHue Ha
KOPOHUPOBAHUE - TIPU
CHMXEHMU HAaMpaIXeHUs
IOCJIe UCHETaHUA

1, 15Usom 5

MIMH.

Cm.
K II.

nprMedaHme

1.4




9. 3. lcneraHue
MBOJIALUUU MEeXIY

IOJIY CTEPXHAMU
(crepxuert, cocToAmMx
U3 IByX MOJOBUHOK)
TypboreHepaTopos TBB
HanopdaxeHmeM, KB

1,0

1 mumH.

9. 4. lVcnuTaHue Ha
TEePMETUUYHOCTL BO3OYyXOM
Cc pmoBaBJIeHMEM XJlamoHa
( dpeona)

TeUyencKaTeJIeM IJIs
TypboreHepaTtopoB TBB,
T3B, TI'B-200M <*>,
TI'B- 500- 2, MIla

9.5. JVcneiranre Ha
IPOXOIVMMOCTE TPYOOK -
BO3OYXOM IJIs
TypboreHepaTtopon TI'B-

Bosnoyx moimxkeH CBOOOIHO
IPOXOIUTH Uepe3 BCe
TPYyOKM

200, TrB-300

10. MVcneiTaHme BEpPXHUX

CTepXHEeM OOMOTKU

II0CJIe YKJIaIKM MX B IIa3H

10. 1. Vicneiranme

UBOJALUY CTEPXHEN! OT

xopnyca (mo

BHIIIOJIHEHMSA 3BaKIJIIMHOBKM

MnasoB) HaNpSXeHMEM, KB,

o1 TypOOIeHepaTOpOB.

a) TIr'B, TBB c 2, 4UuomMm 1 vums. pu

HOMMHAJIb HEIM HEBO3MOXHOCTH

Hanpsaxenuem no 20 B MN30JIMPOBAHMSI
BEepPXHUX
CTEepPXHEM OT
HIDKHUX
IomyCcKaeTcs
npoBeIeHue
UCTHTaHNA
COBMECTHO C
HYDKHUMU
CTEPXHAIMU

6) TBB C HOMMHAJILHEM 49,0 1 vmH. JonyckaeTcsa He

vanpsaxeHuem 24 B NPOBOOUTH

B) T3B C HOMMHAJEHEM 50,0 1 mmH. CM. [puUMeUaHue

nanpsaxeHuem 24 B x . 10.1, "&a"

10. 2. JMcneTaHMe Ha 1, 15Usom 5 MuH. CM. IpUMedaHue

KOPOHUPOBAHUE - IIPU ko 1.4

CHMKEHUM HAMpPIKEeHUS

ocJjie UCHLITAaHUL

10. 3. McneTaHUe 1,0 1 mumH.

USOJAUNU MEXIY

[OJIY CTEPXH AMM

(crepxuert, cocToAUMx

U3 IBYX [OJIOBUHOK)




HaopsaxeHueM, KB,
TypboreHepaTopos TBB

10. 4. UcneiTaHMe Ha
TepMEeTUUYHOCTEL
BO3OYyXOM C
mnobaBJIeHMEM XJlamoHa
( dpeora)
TedueMcKkaTeJeM OJisd
TypboreHepatopoB TBB,
T3B, TI'B-200M <*>,
TI'B- 500- 2, MIla

0,3 -

10. 5. Vcnmranue Ha
IPOXOIVMMOCTE TPYOOK -
BO3OYXOM IJIis
TypboreHepaTtopos TI'B-
200, TrB-300

Bo3moyx noJjixeH CBOOOOHO
IPOXOIUTH Uepe3 BCe
TPYyOKM

11. Wsmepenue
CONPOTUBIIEHUS
M30JI140UN
TepMOCOHpOTVIBHe HMA
METaoMMETPOM Ha
vanpsaxexnune 500 B, MOwm

He wMeHee -

1,0

12. Vcnuiranue
UBOJALUM OT KOPIyCa
BEPXHUX U HWKHUX
CTEepXHEM COBMECTHO
nocJjie ykJjanoku B [a3H
U BaKJIMHOBKM [1Aa30B
HanpsaxeHueM, KB, s
TypOOT'€eHepaTopoOB.

a) TI'B, TBB c
HOMMHAJIb HEIM
nanpsaxeHuem no 20 B
6) TBB C HOMMHAJILHEM
HanpsaxeHueMm 24 kB

1 vums.

2, 2UuomMm

49,0

1 vumH.

13. TlpoBepka Ha
MOHOJIMTHOCTBL [1aSHBIX
coenMHEHUMN

13.1. VYabTpasByKOBHM
nprubopPoOM

CpenHee 3HadYeHME MOHO-
JIMTHOCTM UYeTHPEeX WU
mMeCTV M3MEPEeHUN OOJDKHO
OBITE He MeHee MOHOJIUT-
HOCTU BTajioHa, %

- [OPM UCIOJIb30BaHUMU
OJIOBAHMCTOTO INPUIIOSA

- [OPpM UCIOJIb30BaHUMU
cepebpsaHOTO NPUIIOA
[lpy 23TOM HM OOHO
3HaUEeHUE M3MEPEHHOM
MOHOJIMTHOCTM HE
IOOJIXHO OBITH MEHbIIEe
3Ha4YEeHUs MOHOJMTHOCTU
sTajoHa, W

15 -

20 -

IIpy namnke
KaxXxIOM Iapsl
3JIEMEHTAPHBIX
NIPOBOOHUKOB B
OTIOEJIbLHOCTHU
COeNVHEHUHA
TOJIBKO OCMaT-
puBaKnTCAa




- [OPM UCIOJIb30BaHUU
OJIOBAHUCTOI'O IPUIIOA
- IIPU UCIIOJIb30BAaHUMU
TBEPOOTO MNPUIIOA

10

15

13. 2. BuxpeToOKOBHEM
nprnbopoM

3HaueHVe MOHOJIMTHOCTU
naviky, BHIIOJIHEHHOM
OJIOBSHMCTEIM IIPUIIOEM,
OOJIXHO OBITH HE MeHee
MOHOJIMTHOCTM 3TaJloHa

%

70

14. Vicnemrasnue
UIOJIALUUM MEXIY
IOJIyBETBAMM OOMOTOK
COCTOSAMMX U3 IOBYX
oJIlyBeTBeM, Iocje
3aKJIMHOBKM I1a30B IO
[IOOCOEeOMHEHNUS
COeIMHMUTEJIbHEIX
BEIBOIIHBEIX LIMH U
KOHIIEBEIX BEIBOIOB
TypboreHepaTopoB TBB,
HanpsaxeHmeM, KB

0,5

1

MIVIH.

15. VizsmepeHwue
CONPOTUBJIICHUN
IIOCTOSHHOMY TOKY
OOMOTKM B XOJIOOHOM
COCTOSHUM KaxIoMu
BeTBM U Qasel OOMOTKIU.
PacxoxneHue 3HAUEHUN
CONPOTHUBIIEHUM HE
IOOJDXHO OBITH OoJiee,
Mexny ¢azamu
MeXIOy BeTBAMU

%

2,0
5,0

16. UcneTaHre oOBMOTOK
Ha [OPOXOOMMOCTBH -
BOIIOM IIOCJIE IaMKU
BCexX COeIMHEeHUN,
OO YyCTaHOBKU
dTOPOINIIaCTOBEIX
IJIaHTOB ¥ MU30JIUPOBKU
T'OJIOBOK:

- IJIS T€HepaTOpPORB
TBB, T3B onpenendawnrcsa
pacxomel OpM HOaBJIEHUU
Ha nopmaue 0,1 MIa

- IJI1 T'€HepaTOpOB
TI'B- 200M <*>, TI'B-
500- 2 pgna xaxnmoro
CTEPXHS ONpenesyiseTcd
IPOIOJIXUTEJIbEHOCTE
VICTeUueHMSa BOJIBI HpI/I
IOAaBJIEHUM Ha ojaue
0,05 MIla u
KOHTPOJILHOM OOBeEMEe
6,26 n

[MpOOOIXUTEJTIBHOCTD

HO

Pacxon BoIwel
yepes KaxIymo
Lenb OOJIDKEH
OBITE HEe Me-

Hee 70%
YKAa3aHHOT'O B II.
1.1 pausOM
TaOJIMUE OJIS
TeHepaTopOoB
MOIHOCTBIO

500 MBT u meHee
90% yxasaHHOTO
1.1 nonsa
TeHepaTopOoB
momHocTeio 800
MBT

u BoJiee

B II.




UCTedYeHUs IJis
CTEepPXHEeM I'eHepaTOopOB
TI'B- 200M <*>

TI'B- 500- 2

He 6oJiee
42 ¢
He ©6omee
50 ¢

17. UcneraHue
COeOMHMTENbHEIX WMH Ha
NPOXOOUMOCTb -
NPOOYBKOM BO3IOYyXOM
0Jig TypBOOoTeHepaTopoB
TI'B

18. lcnelTaHme BCeM
OOMOTKM Ha IIPOYHOCTDb
Y TepMeTUYHOCTH -
BOIIOM IIOCJIE IaMKu
BCexX COeIMHEeHMM, HO
OO MX M3O0JUPOBKU U
ocJjie NpPUCOeIMHEHUS
ujiaHroe, Mlla, nimsda
TypbOTeHepaToOpPOB.
TBB, T3B

TI'B- 200M <*>,
TI'B- 500- 2

1,0/0,8

0,8

24 u

10 u

B umcrnmurene -
OJi9 LJIaHTOB
onameTpoMm 15
MM, B BHaMeHa-
Teye - OiA
LJIaHTOB Oua-
MeTpom 21 Mm
VIzsMeHeHUEe
OaBJIeHUA BOIE
3a BpeMmda
BHIIIEPXKM HE
6osee 50 «Ila

19. Mcnwmiranue
BBIIPAMIIC HHEIM
HaOpsSXeHMEeM M30JISLUM
IIOJIHOCTBIO CODPaHHOM
OOMOTKM Kaxnoun ¢Gasel B
OTHEJIbHOCTU IIpU
OCTaJIbHEIX 3asEeMIJIeHHHBX
bazax, kB, nuasa
TeHepaToOpOB:

TT'B- 200

TT'B- 300

40

50

1 vums.

1 vmms.

Cm. nm. 3.4
HopwMm

20. UcnerasHue
IIOJIHOCTBIO COOPaHHOM
oOMOTKM

20. 1. UcneTaHme
MBOJIAUMY KaxXIOow ¢asel
B OTHOEJIBHOCTNM IIpU
OCTAJIbHHX 3Ba3eMJIEHHBIX
HanpsaxeHuey, kB, nmna
TypOOTeHepaTopOB:

a) TI'B, TBB c
HOMMHAJIb HBEIM

2UuoMm + 3

1 vus.

[Ipy MCHOBEITaHUU
TeHepaTopoB




Hanpsxenuem no 20 xB

TBB, T3B,

6) TBB, T3B c 49 1 muH. TI'B- 200M <*>,

HOMMHAJIb HEIM TI'B- 500- 2 no

HanpsaxeHuem 24 kB 0BMOTKE IOJIKEH
UMPKYJIUPOBATH
OACTUIJIAT C
Y IEJIb HEM
COMPOTUBJIEHUEM
He Menee 100
kOM X cM u
pacxonm ero
OOJIKeH OBITB He
MeHee
HOMMHAJIBHOI'O
(ecim B
UHCTPYKLUM
3aBoma-
U3TOTOBUTENA
He yYKa3aHOo
uHaue)

20. 2. Vcnmeranme Ha 1, 15Uuom 5 mun. CM. mpuMeuaHue

KOPOHMpPOBaHME - I[IPU ko 1.4

CHMXEHVM HaNpSaKeHUS HacToAmen

rocJjie UCHHTaHUA TaBIMLIEL

21. Uszmepenue He wmenee 1 1 vun

COIIPOTUBIIEHNA

UBOJIALUN

TepMonpeobpasoBaTesen

COMPOTUBJIEHNS,

3aJIOXEHHBIX B IIa3bl U

YCTAHOBJIEHHEIX B

KOpIlyCce

TypboTeHepaTopa,

METaoMMETPOM Ha

nanpsaxenne 500 B, MOwm

22. Vcnuranue Unom 1 mumH. CM. mNpuUMeYaHue

MBOJISLUUU OOMOTKU
cTaTopa HalpsaXeHMeM
IPOMBIIJIEHHOM YaCTOTEL
IocJjie 3aBOIKM poTOopa
B CTATOpP M YyCTaHOBKU
MMUTOB OO BallOJIHEHUS
cTaTopa BOINOPOIOM

x . 20.
IonyckaeTcsa
VCHOEITaHME IIPU
3aMO0JIHEHUNU
craTopa
VHEPTHBEM I'a30M
WY BOIOPOIOM
C coObJIeHMeM
YCIIOBUM
pazmena 3.5
Hopwm

YJacTuuHasa 3aMeHa OOMOTKM CTaTopa [IepBOM KaTeTOopun

( TypboreHepaTopoB,

npopaboraBumx no 10 ser,

NpY TEepMOPEaKTUBHOM mzomyauvu - mno 20 mer)

23. lchneraHue
oOCTaBIIeMCS YacTu
OOMOTKM I10CJIEe
yIOaJleHMsS [IOBPEXIEeHHEIX
CTepXHeM




23. 1. UcneraHue 2UnomMm 1 mumH. B cayuae

UBOJIALUU Kaxmou Gase 3aMeHEl TOJIbKO

B OTHEJILHOCTM I[IPU BEePXHUX

OCTaJIbHBEIX 3a3eMJIEHHBIX CTep)KHeﬁ[

HaNpSXeHreM UCIHTaHue
IPOU3BOIUTCSH
HapSXeHUEM
1, 7Unowm.
[Ipy MCHOEITaHUU
U3OJIALUU
TypboreHepaTo-
por TBB, T3B,
TI'B- 200M <*> n
TI'B- 500- 2 no
OOMOTKE IHOOJIXKEH
LUUPKYJIUPOBATH
OUCTUJIJIAT C
yIOeJibHEIM
COMNPOTHUBIIEHMEM
100 xOm X cMm
(ecom B
I/IHCprKLU/H/I
3aBoga-
U3TOTOBUTENI
HEe yKas3aHOo
uHaue) u
pacxom ero
IOJIKeH OBITH HEe
MeHee
HOMMHAJILHOTO
WY WJIaHTU
IOJIXHBEI OBITH
CHSTEHI

23. 2. VchnuHTaHue Ha o m. 18

IPOYHOCTHL U

I'epMe TUYHOCTBE -

BOIOM, IJsa

TypboreHepaTtopos TBB,

T3B, TI'B-200M <*>,

TI'B- 500- 2

23. 3. NcneTaHue Ha

IPOXOIUMOCTE CTEpPXHEMN

oI TypOOTeHepaTopoB:

- TBB, T3B, TI'B-200M o nn. 16 [IpOV3BOIONTCHS B

<*> TI'B-500-2 - BOnou ciydae, ecim

- TI'B- 200, TI'B-300 - Mo n. n. 9.5 u 10.5 npennojiaraeTcs

BOS3IYyXOM yXyOumeHue
IPOXOOUMOCTU
CTEepXHEM B
ocTaBleNncs
JacTu OOMOTKU

24. Uszmepenue 2 -

COHpOTV[BJ‘[eHV[H
[IOCTOSHHOMY TOKY
HEIIOBPEXIOEeHHEIX BeTBeMU
unmu das ocTaBllelcs
yacTu OOMOTKIU.
3HadYeHMre M3MEPEHHOI'O




CONPOTUBJIIEHUS He
OOJDKHO OTJIMYATBLCS OT
3HAUeHUsa Ipelbnylero
u3MepeHusa boJjiee ueM
Ha, %

25. Onpemnesienue
XapaKTEePUCTUK
cepImedyHMKa cTaTopa
npy HarpeBe MEeTOIOM
KOJIbLIEBOTO
HaMaTHUYMBAaHUA I[IOCJe
yOajleHUs INOBPEXIEHHEIX
CTEpPXHEeN U yKJIaIKU
HOBBIX CTEpXHEM U
3aKJIMHOBKM I[1a30B
cTaTopa NpM MHOYKLMUMA

1,4 Tx

CTajsib OOJIXHAa
YIOBJIETBOPSATH
TpeOOBaAHUAM,
YKAa3aHHBEIM B II.
3.12 Hopwm

26. lcrneTaHMe HOBHX U
IEeMOHTUPOBAHHEIX
CTepXHEeM OOMOTKM
re”HepaTopor TBB, T3B
0O yKJIAaOKM MX B IIas3H

Mo . 1

27. VIcrneTaHMe HOBHIX
CTepXHeM IJisg
re”HepaTopor TI'B @mo
YKJIAaOKM MX B I1a3EH

Mo m. 1

28. JVicnumraHue
OJEMOHTVPOBAHHEIX U
OTPEMOHTHMPOBAHHBIX
CTEepXHEM s
reHepaTopor TI'B mo
YKJIaOKM MX B IIa3H

28. 1. UcnelraHme Ha
MNPOXOIUMOCTb

o . 1.1

28. 2. lcnuTaHue
U3OJISAUUM [1a30BOM
YacTU HaNpaXKeHVEM

2, 7TUgom

1 muH.

28. 3. lcneraHue Ha
KOPOHMPOBAaHME - I[IPpU
CHUXEHMM HaNpAXeHUS
ocsie MCOBITaHMA

Mo n. 1.4

28. 4. UcneraHue
U30JIAUUM JIOOOBOM
YacTM HaOpsaXeHMEM

1, 3Usom

1 mumH.

29. lcnelTaHue HOBEIX U
OTPEMOHTUPOBAHHEX
COeOMHMTENbHEIX U
BHIBOOHEIX WMH IO
YCTAaHOBKU

o m. 3

30. lchoelTaHmMe HOBEIX U
OTPEMOHTUPOBaHHEIX

o m. 4




KOHIIEBEIX BEIBOIOOB IO
YCTaHOBKMU

31. VcnuraHue o m. 2

M3OJIALUMM KPOHUTENHOB

1 WMHOOEepXaTeJeM IO

YCTaHOBKMU

32. VicOelTaHME HOBEIX U o m. 5

IIOBTOPHO MCIIOJIb3YyEMEIX

IJIaHTOB Ha IIPOYHOCTH

U TEePMETUUHOCTBL IO UX

YCTaHOBKM IJIid

TypboreHepaTopoB TBB,

T3B, TI'B-200M <*>

TI'B- 500- 2

33. VcnumraHue Mo n. 6

PEMOHTMPYEMBIX CJIMBHBIX

M HAIOPHBIX

KOJIJIEKTOPOB Ha

IIPOYHOCTL U

TePMETUYHOCTDb BONOM

oysa TypboreHepaTopoB

TBB, T3B, TI'B-200M

<*> TI'B-500-2

34. VicnelTaHME HMXHUX

CTEepPXHEeNM OOMOTKM

IocJyie yKJIaOKM UX B

Iase HalpsSaxXeHUeM IJjid

TypDOTeHepaToOpPOB:

TBB, T3B o m. 9

TT'B 2, 4UuomMm 1 vuu

35. JVcnhTaHue BEpPXRHUX Mpu

CTepXHEeM OOMOTKM HEBO3MOXHOCTHU

IocJyie yKJIaIKM UX B N30JIMPOBAThH

Iasbl OO BBIIIOJIHEHMS BEepxXHUE

3aKJIMHOBKM I1a30B CTEPXHU OT

HalpsaXeHUeM IJisg HVDKHUX

TypOOTeHEPaTOpPOB: IonycKaeTcsa

TBB, TB3B Mo . 10 NPOBOOUTH
VCHEITaHUS
COBMECTHO C
HIDKHVMMM. Eciu
IpY STOM
HIVXKHME CTEepPXHU
IpMHaOJIeXaT
ocTaBleNCH
yacTu OOMOTKMU,
TO MCIHTaTEJb-
HOe HallpaXeHue
BEPXHUX CTEPX-
Hey He IOJIXHO
IPEeBHIIATH
VICIEITATEJIbHOT'O
HaNpsSXeHUs
3TOM YacTu
OOMOTKM

TI'B 2, 2Unom |l MMH.




36. lUszmepenue
COIIPOTUMBIIECHMA
IIOCTOAHHOMY TOKY
BHOBE YJIOXEHHEBIX
TepMonpeobpaszopaTenen
COIIPOTUMBIIECHMA

o m. 8

37. Usmepenue
CONPOTUBJIIEHNUS
MBOJISLUUM BHOBB
YJIOXKEHHHX B I[1a3H
TepMoNpeotpasoBaresei
COMPOTUBJIIEHUSA
METaoMMETPOM Ha
Hanpsxeune 500 B

Mo . 11

38. Mposepka Ha
MOHOJIMTHOCTBL BHOBbB
3aMasgHHBIX COeIVHEeHUN

Mo m 13

39. UsmepeHwne
COHpOTVIB.HeHVIH
[IOCTOSSHHOMY TOKY
OOMOTKM B XOJIOOHOM
COCTOSHUM KaxIomn
BeTBM U Qasel OOMOTKMU

Mo m. 15

40. JVcnoelTaHue Ha
IPOXOIMMOCTE BHOBb
YVIIOXKEHHOM YacCTU
OOMOTKIM TIIOCJIe IaMKu
coenmMHeHMulM, HO IO
YCTaHOBKM BOIOIIOIOBO-
O9MMX MJIAHTOB U
VB0OJIMPOBKY I'OJIOBOK
CTEepXHEN U
COEeIMHUTEJIbHBEIX MH
IoJia TypOOIeHepaTOpOB.
- TBB, T3B, TIB-200M
<*> TI'B-500-2 -
BOIIOM

- TI'B- 200,

BOBIYXOM

TT'B- 300 -

o . 16

o m. 1.

9.5 u 10.5

41. VcnelTaHue BCel
OOMOTKM Ha IPOYHOCTHL
Y T'epPMEeTUYHOCTL -
BOIOV IIOCJIe MalvKu
BCeX COEeIMHEeHMUl, HO
0O UX M3OJIUPOBKU U
nocJjie NPUCOEeIMHEeHMU
IJIaHT OB
TypboreHepaTopoks TBB,
T3B, TI'B-200M <*>,
TI'B- 500- 2

Mo nm. 18

42. VicnelTaHue
BEHINIP AMJIE€ HHEIM
HaOpsXeHMeM U30JIALUN
IIOJIHOCTBI COOPaHHOM




OOMOTKIM KaxIom (Gasbl B
OTHOEeJIbHOCTU IIpU
OCTaJIbHEIX 3a3eMJIeHHBIX

dazax, kB, nmnsa

T'eHepaTopOB.

TI'B- 200 40 1 mun

TI'B- 300 50 1 mmu

43. VcnelTaHue B cayuae

U3OJAUUM TTOJIHOCTHIO 3aMeHBl TOJIbKO

COOpPaHHOM OOMOTKIM: BEPXHUX
CTEepPXHEN
VICIBEITaHue
HpOMSBO,HMTCF[
HaNpPSXeHUEM
1, 5Uaom

a) kaxnor dGasu B 1, 7Uuowm 1 vum. [IpY MCHOHTaHUU

OTIOEJILHOCTU IpU TypboreHepaTo-

OCTAaJIbHEIX 3a3eMJIEHHBIX por TBB, T3B,
TI'B- 200M <*>
Io obMoTke
IOJIKEH
LUVPKYJIMPOBATH
OUCTUIIJIAT B
COOTBETCTBUM C
TpebOoBaHMAMU
n. 20

6) Ha KOPOHUPOBAHUE - 1, OUuowm 5 wMmH. CMm. mHOpuMeuyaHue

IPY CHUXEHUU ko 1.4

HaNPSXEeHMI IIOCJe TaBJIMLIEL

UCIEITaHUA

44. VcnmraHune o n. 22

n30JIauur OOMOTKU

crTaTopa I[ocjie 3aBOOKU

poTopa B CTaTop u

YCTaHOBKM MUTOB IO

3aroJIHEHUS CcTaTopa

BOIOPOIOM

45. JVcneTaHMA Mocie

YACTUYHOM WMJIM I[1OJIHOWM

NEPEKJIMHOBKM [1a30B

cTaTopa WM Iepelankyu

JIOOOBEIX YaCTeMN:

- cepmeuHMka cTaTopa o m. 7

- MBOJIAUMM OOMOTKM 1, 5Uaom 1 MumH. PeMOHT 6es

craTopa 3aMeHE
CTepXHEN

- UB0JIALUM OOMOTKM o m. 22

craTopa I[ocie 3aBOIKU
poTopa B CTaTop u
YCTAHOBKM WUTOB

46. VsmMepenue
COIIPOTUMBJIIEHMA
M30JIAUNY OOMOTKM
craropa (mMeraoMmMeTpoMm
Ha uHanpsaxenne 2500 B)
IO ¥ T[OCJIe MCIHEITaHUSA
M3OJIALNA

CMm. pasgen 3.3 Hopwm




47. VcnelTa”Hue
M3OJIAUUM OOMOTKMU
crTaTopa
TypOoTeHepaTopa:
TBB, T3B

TI'B

1, OUsom
1, 3UzomMm

1 muH.
1 muH.

PemoHT, He
CBABAHHHIM C
nooBEEMOM
CTEepXHeM, WNUH,
IEPEKJIMHOBKOM
( xpennenne
SaHmaxen,
rnmoarnpaBkKa
xeyesa,
nomkpacka u
T. o)

YacTMuHasa 3aMeHa OOMOTKM CTaTopa BTOPOM KaTeTopuu

( TypborenepaTopos
NpU TEPMOPEAaKTUBHOM MIOIALUM -

npopaborasumx ceemne 10 ger,

ceome 20 jetT)

48. VcnelTaHue
oCcTaBlIeMCcsa YacTu
OBMOTKM IIOCJIIE
yIaJleHMs [IOBPEXIeHHEBIX
CTEepPXHEN!

a) M3OoNALUMSA Kaxmou
®asel B OTOEJIBHOCTU
IpM OCTaJIbHEX
3a3eMJIEHHBIX

6) Ha NPOYHOCTL U
TepMETUYHOCTEL -
BOIOM, IJig
TypboreHepaTopos TBB,
T3B, TI'B-200M <*>,
TI'B- 500- 2

B) Ha MNPOXOIMMOCTDb

1, 7Uaom

o n. 18

o m. 23.

3

1 vms.

[Ipy MCHOBEITaHUU
TypboreHepaTo-
pos TBB, T3B,
TI'B- 200M <*>,
TI'B- 500- 2 no
OOMOTKE HOJIXEH
UVPKYJIMPOBATH
OVUCTUILIAT B
COOTBETCTBUM C
TpebOoBaHUAMU

n. 20

CMm. mnpMuMeudaHUe

xk nn. 23.3

49. UsmepeHune
CONPOTUBIIEHUS
[IOCTOSAHHOMY TOKY
HEIIOBPEXIEeHHEIX BeTBel
unu ®as ocTaBlleNCsS
yacTtu OOMOTKMU

Do m. 15

50. VicnmraHue
AKTUBHOM CTaJlu
cepleuyHrKa cTaTopa
IpY HarpeBe METOLOM
KOJIBLIEBOT'O
HaMaTHUUMBAHUSA IIOCJIEe
yIaJleHVsS [NOBPeXIeHHBIX
CTEPXHEeM U yKJIaIKU
HOBEIX CTEpPXHEN U
3aKJIMHOBKM I[1a30B
craTopa

o m. 7

51. JcnelTaHME HOBHIX U

Mo m 3




PEMOHTMPYEMBIX
BEIBOIHEIX WMH IO
YCTaHOBKM

52. VchneTaHue HOBEIX U
PEMOHTUPYEMEIX
KOHIIEBHX BEBOIOB IO
YCTaHOBKU

I[Io 1.

53. lNcnmranue
MBOJIALUM KPOHIITEWHOB
mMHOOepXaTenemn u
HaHIaXHBEIX KOJIel, OO
YCTAaHOBKU

I[To 1.

54. lcnmraHue mIaHTOB
nepen yCTAHOBKOM Ha
[IPOUYHOCTE U
TepMEeTHUYHOCTb

[To 1.

55. lcneTaHue HOBEIX U
PEMOHTVPYEMEIX CJIUMBHBIX
U HaIMOPHBIX
KOJIJIEKTOPOB Ha
[NPOYHOCTL U
TepMEeTHMUYHOCTL BOIOM
rnocjie yCTaHOBKM

Ilo 1.

56. JVcnumranue
CTepXxHEeM OOMOTKM IO
YKJIAIKY B Ta3HL

a) Ha MNpPOXOIUMOCTDb

6) Ha NPOYHOCTL U
TEepPMETUYHOCTD

B) M30JALUM [NA30BOM
YacTy HanpsaXeHVEM,
xB:

- Inojua reHepatopos TBB
n TI'B HOMMHAJIBLHBIM
nanpsaxernuem no 20 B
- IOJyia reHepaTopos TBB
n T3B HOMMHAaJIbHBIM
HanpsaxeHuem 24 kB

T') Ha KOPOHMPOBaHUE
) M30JALUM JIOOOBEIX
JacrTen

e) MBOoNALUM MEeXTY
MOJTYy CTEPKH AMU
(cTepxuert, cocToAmMx
U3 IOBYX MOJIOBUHOK)

%) MBOJAUMU MEXIY
TpyOKaMM U TpyOKaMu -
BJIEMEeHTapPHEIMU
MPOBOIHVKAMU

o 1.
I[lo 1.

1
1

2, TUaomMm

62

o 1.

o 1.

I[Io 1.

o 1.

=P
SN

1

1
2

7

1 mums.

57. JcnelTaHue HMKHUX
CTEPXHEN OOMOTKMU
rnocjie yKJaIKM B I1a3H

o 1.

58. Hcnumranme BepxHUX
CTepXHeM OOMOTKM

[To 1.

35




MIoCJie YKJIaIKM B IIa3hbl

59. Uszmepenue
COINIPOTUBJIIECHMA
NOCTOSHHOMY TOKY
BHOBb YJIOXEHHEIX
TepMonpeotpasoBareei
COMPOTUBJIIEHUS

o m. 8

60. Uszmepenue
CONPOTUBIIEHUS
UBOJIALUM BHOBb
YJIIOXKEHHEIX
TepMonpeobpasoBaTesyen
CONPOTUBJIIEHNS
METaoMMETPOM Ha
Hanpsaxeuue 500 B

o m. 21

61. JVcnmTaHue
M30JIAUUMM OT KOpIyca
HOBEIX BEPXHMX M HOBHIX
HMXHMX CTepXHEeU
COBMECTHO IIOCJIe
YKJIaOKM B Has3H U
3aKJIMHOBKU

2, OUuomMm

1 vmm.

62. TpoBepka Ha
MOHOJIMTHOCTbB IIaSHBIX
COeIMHEHUM

Mo n. 1.3

63. VzmepeHue
CONPOTUBJIEHMS
IIOCTOSHHOMY TOKY
OOMOTKM CTaropa B
XOJIOOHOM COCTOAHUM
KaxXOoy BeTBU MM Qas3H

Mo n. 1.5

64. lcnoTaHue Ha
IPOXOOMMOCTE BHOBBb
YJIOXEHHOM YacTu
oOMOTKM CTaTopa
TypDOTeHeEPATOPOR OO
VBOJIMPOBKM I1aSHEIX
coenmMHeHuM, a IOidg
OOMOTKM C BOISHEIM
OXJIaXIeHUEM, KpoMe
TOTO, IO
IPUCOEIMHEHUS WJIAHTOB

IIo n. 40

65. lcnmranue oBMOTKM
cTaTopa BOIOOM Ha
IIPOYHOCTL U
TepMETUYHOCTL IJIS
TypboreHepaTopos TBB,
T3B, TI'B-200M <*>, TIB-
500-2

Io m. 18

66. lcnmraunue
M30JIAUMM BEHIIPAMIIEHHBM
HamnpsaxeHmeM, KB,
IIOJIHOCTBI COOPaHHOM




OOMOTKIM KaXIOoM (asbl

o OTHENBHOCTM MpU

OCTAaJIbHEIX 3a3eMJIeHHBIX

dbazax nisa

TypOOT€eHEPaTOPOB.

TI'B- 200 40 1 vmn. Cm. m. 3.4

TI'B- 300 50 1 mwmH. HopwMm

67. lVcnoeTaHue

UBOJIALUUM T10JI-

HOCTBI COBpPaHHOM

OBMOTKM CTaTopa OT

Kopmyca:

a) xaxnor GasH B 1, SUnowm 1 MuH. [IpY MCHOHTaHUN

OTHEJILHOCTHY Ipu TypBoTreHepaTo-

OCTAaJIbHEIX 3a3eMJIEHHEIX poe TBB, T3B,
TI'B- 200M <* >,
TI'B- 500- 2 no
oBbMOTKaM IOJI-
XKEH LIUPKYJIUPO-
BATb OUCTUILIIAT
B COOTBEeTCTBUU
c n. 20

6) Ha KOPOHUPOBAHUE 1, OUnowm 5 muH. CM. mpuMedaHue

NPy CHUXEHUU ko 1.4

HaNpsXeHUM MocJe

VICIIBITaHWMA

68. lcrneraHue 1, OUsom 1 vumH. [PV MCHOBEITaHUU

U3OJAUUU OOMOTKM TypboreHepaTo-

cTaTopa IIOCJe 3aBOOKU pos TBB, T3B,

poTopa M yCTaHOBKU TI'B- 200M <* >,

mmToB ( momyckaeTcs TI'B- 500- 2 no

VICTIBITAHUE T[IPU oBMOTKAaM

3anoJIHEHUU TeHepaTopa OOJIKEH

VHEPTHBEIM T'a30M WM UMPKYJIUPOBATH

BomopomoM, cMm. 1. 3.5 OVUCTUIIJIAT B

Hopm) COOTBETCTBUM C
n. 20

<*> Hopmbl ansa reHepaTtopos Tuna TIB-200M pacnpocTpaHsaloTcs Takke Ha reHepaTopbl Tunos TIB-
200-2M, TI'B-220-2I1, ACTI-200.

Hpmmeanme.B Tabnuue npuBeaeHoO UcCnbiTaTteribHOE HanpsaxeHue HpOMbHUﬂeHHOﬂ YacTOThl, €Cln
cneunanbHO HE OroBOpPEeHO NHOE.

K nepsBom u3 HMX OTHOCATCA OOMOTKM C MMUKaneHTHOW KOMNayHAMPOBAHHOW WU Mb30BON
nsonsdumen, npopabotaswme 10 neT M MeHee, a Tawkke OOMOTKM C TepMOpeakTUBHON MK3onsuunen,
npopaboTtaswue 20 neT n meHee (NocnegHune - Npy yooBneTBOPUTENbHOM COCTOSIHAM cepaeyHuKa ctaTopa
N OCTaBLUENCS YacT OOMOTKM).

Ko BTOpOI OTHOCATCA OCTasnbHble 0OMOTKM.

Mpw pemoHTe reHepaTopa (KOMMNeHcaTopa), OCTAHOBIIEHHOIO aBapuUHO, NCMbITaTeNbHOE HanpsXxeHe
ONS OCTaBLUeNncs YacTu 0OMOTKY, a Takke ANS COAATOYHbIX UCMbITAHUMA YCTaHaBNUBaETCA B 3aBUCUMOCTH OT
COCTOSIHUSA M30MAUUM OBMOTKM 1 YCNOBUIA paboTbl SHEPrOCMCTEMBI, HO HE HWXe 1,2UHoMm.

Mpu 4yacTnyHOM 3amMeHe OOMOTKM M3OMAUUS BEPXHUX CTEPXKHEN MO TEXHOMOrMYEeCKMM YCIOBUSM
UCMbITbIBAETCS HE MOCIe YKIaaKu UX B Nasbl, a N0 OKOHYaHUM PEMOHTa BMECTE CO BCell 0OMOTKON.

Mpn npoboe OOHOrO MNM HECKOMbKUX CTEPXHEN BO BpeMs MpodUNakTUYecKux WCMbITaHWUN
OCTaBLUYHOCA 4YacTb OOMOTKM BCex Tpex a3 HeobXoAMMO WCMbITbIBATb HamnpsiKeHMEM NPOMbILLIIEHHON



4yacToTbl, paBHbIM 1,7UHoM. [JonyckaeTcs He UCMbITbiBaTb HEMoBpeXaeHHble dasbl (BeTBN) 0OMOTKK, ecrnu
Oblna UCKItYeHa BO3MOXHOCTb MOBPEXAEHNS X N30MALUN NPW BbIEMKE CTEPXKHEN BO BPEMS PEMOHTA.

lMocne 3ameHbl UM NpYM PEMOHTE MOBPEXOEHHOIO CTEPXHA (CEeKuMK, KaTylwkn) HeoBXoguMO BHOBb
ncnbITbiBaTh BCe dhasbl TaKUM Xe HarnpskeHneM, Kak U MpuMeHseMbIM MpuY SKCMyaTaunoHHbIX UCMbITaHNUSIX.
Mo okoH4YaHMM pemMOoHTa nocne BBOAAa poTopa Kaxpas dasa OOMOTKM MCMbITbIBAETCA HOMMUHAIbHbLIM
HanpskeHneM.

CTepXHn (cekumm), BbIHUMaBLUMECA W3 NA30B BO BPEMSI PEMOHTA, WUCMbITLIBAIOTCH, TaKKe Kak U
OTPEMOHTUPOBaHHbIE, B 3aBUCUMOCTM OT CPOKa Cry»x6bl o Hopmam Tabn. M1.1 1 M1.2.

Tabnuua M1.3

AAHHBLIE ONA NMPOBEPKM NMPOXOOMMOCTW WWH TEHEPATOPOB
TIB-200 N TI'B-300 <*>

<*> [laBneHue Bo3ayxa Ha BxoAe B LWuHy 1000 MM BOf. CT.

TIB-200 TI'B-300

LUnHa, YepTex N naBneHue LUKHa, YepTex N haBneHue
Ha BbIxofe, He Ha BbIXxode, He Huxe,
HVXe, MM BOJ. MM BOZ,. CT.
CT.

2T36 66 5TX581594 121

2738 112 5TX581595 81

2T33 72 5TX581596 63

2T50 105 5TX581597 169

2737 64 5TX581598 156

2735 122 5TX581599 92

2732 54 5TX581600 155

2734 52 5TX581601 95

2T39 122 5TX581602 66,4

2T31 87 5TX581603 169

1726 43,5 5TX581604 72,5

1T24 39 5TX581605 109

B cny4vyadax npuMmeHeHua 0obMOTKM C TepMOpeaKTMBHOﬁ n3onsumMen, 3anekaemon nocne YKnagkm B

cTaTtope, ucnbiTaHna NpoBOoAATCA NO HOpMaMm TEXHOSOrMYecKom MHCTPYKUMN Ha 3TOT npouecc.

MoonepaunoHHbIe UCTbITaHWS NPU peMOHTax 06MoToK TypboreHepaTopoB cepun TBM npoBoasaTtcs B
COOTBETCTBUM C YKa3aHWsSIMW 3aBOa-U3roTOBUTENS.

B. UCTMNbITAHVA, MPOBOAMMBIE MNP PEMOHTE OBEMOTKN
POTOPA TYPBOIEHEPATOPA

O6bemM M HOPMbI NOOMEPALMOHHBIX MCNBbITAHUA NPW PEeMOHTax TypboreHepaTopoB C MOSIHOW MMM
YaCTUYHOM CMEHON 0OMOTKM poTopa, a Takke Npu peMoHTe B Npefenax ee noboBbIX YacTen npmBeneHbl B
Tabn. M1.4 - AnNa MalwnH ¢ KOCBEHHbIM BO34YLUHLIM UM BOAOPOAHbBIM OXNaxaeHnem obMOoTKM BO3OyxaeHNs
n B Tabn. MN1.5 - ona MawwmnH ¢ HeNoCpPeACTBEHHbIM BOAOPOAHbLIM OXNaXaeHneM o6MOTKN.

Tabnuua M1.4

OBBEM N HOPMBI
MOOMEPALMOHHbBIX MCMNBLITAHUN MPU PEMOHTE OBMOTKWM POTOPA
TYPBOIN'EHEPATOPOB C KOCBEHHbIM BO3A4YLUHbLIM T BOOOPOOHbIM
OXNAXOEHVNEM OBMOTKW BO3BYXOEHWA

VcneTaresnbHOe
HaNpsXxeHMe
IIPOMEIIJIEHHOM

VICOEITYyEeMBI 3JIEMEHT XapakTep u

oOBeM PEMOHTA



JacTOTH, KB

1. HesameHeHHad n30J1d1um4
TOKOIIOOBOOOB, OTCOEeIMHEHHEIX OT
KaTymekK M KOHTAaKTHEIX KOJIEI]

5,0 (7,0) <1>

I[lostHasa 3aMeHa
OOMOTKM poOTOpa

2. HesaMeHeHHas M30JALUA
TOKOIOOBONOB, OTCOEOUHEHHHX OT
KaTylleK, HO HE& OTCOEIMHEHHEX OT
KOHTaKTHHX koJsel (ecnu
OTCOEeIMHEHME TOKONOOBOLOB
CBSI3AaHO C MNOBPEXIEHUEM UX
UBOJIALUM WM TpelyeT CHATUSM
KOHTAKTHHX Kojel) <2>

4,0

To xe

3. HesameHeHHas M30JI1AUunA
KOHTAKTHEIX KOJIEL, IIPpn
OTCOE€IMHEHHEIX TOKOIIOOBOIAaX

4,0

4., Homadg ms30oadUUA WIMUH U
CTEepXHEM TOKOMNOIBOIOB IO MX
YKJIaOKU

4.1. Homadg ms0adUUSA WIUH
TOKOIOIBOIOB

6,5 (7,5)

4. 2. HoBasa M30J4LMSA CTEPXHEN
TOKOIIOOBOIOB Iepen YKJIaOKOM MUX
B M3OJIAUMOHHEY UUJIVMHIP

6,5 (7,5)

5. Hoemas mzoyAUMA WMH U
cTepXxHel TOKOMNOOBOLNOB IIOCJIE MX
YKJIaOKU

5.1. HoBasg m30JALMA WMH
TOKONOIBONOB IIOCJIe YKJIAIKU U
KJIMHOBKM, HO OO COEIMHEHUS C
KaTyllKaMy KOHTAKTHBMM KOJIbLaMM

50 (7,0)

5.2. Homas msongumsa cTepxHel
TOKOIMOOBOLOB I[OCJIE YKJAIKM B
poTop (COBMECTHO C TOKOBeImy-
MY BOJITaMM)

5,0 (7,0)

6. Homas M30JIALUVMA KOHTAKTHBIX
KoOJIell IO HacalOKy Ha BaJl poTopa
<3>

7. Hoeas M30JIALUMA KOHTAKTHEIX
KOJIel IIOCJIe HaCalIKM MX Ha Ball
OO COeIMHeHMA C TOKOIIOIOBOIaMM

8. Homas M30JIALMA TOKOIIOOBOIOB
I1ocJie IpMCOeIMHEeHMA K
IIepensoJIiMpOBaHHBIM KOHTAKTHBIM
KOJIbLIaM, HO IO COeIMHEHWMA C
KaTylmKaMm1

9. HoBas M30MaUMS MEXKATYLEUHHX
coenuHenust ( CBEMHEX OeTajiel)
OTHEeJIEHO OT OOMOTKM




10. Msomauusa b3 OO0 YKIIAOKMA
UX B IIa3HL

MUK3HWTOBEIX
CTEKJIOTEKCTOJUTOBEIX

10,0

11. Usomauma T'mMib3 IIOCJe
YKJIAOKM MX B I1a3EHL
MMKaAHMTOBEIX
CTEKJIOTEKCTOJIUTOBBIX

o
o O

12. Vsomaumsa OTHEeJIbHEIX KaTylleK
nocJjie yKJIaIKM B MasH U
3aKperJieHrsa BpeMeHHBIMM
KIMHBbAMM, HO IO COeIMHEHMA C
IPYyTUMMU KaTyUKaMU

[ToJsiHada wiu
JyacTUUHAaA
3aMeHa OOMOTKU
poTopa

13. Mszomaumsa xaTylWKM IOCJE
YKJIAIKM B I[a3b, B3aKpelJieHus
BPEMEHHEMU KJIVMHBAMU U
COeIMHEHUS C paHee YJIOXKEHHOM
KAaTYMLKOM

5,5

[ToslHad 3aMeHa
0oOMOTKM pOTOPa

14. Vsomnaumsa
IOoCJie IIepPBOM

YIIOXKEHHOM OOMOTKM
ONpPEeCCOBKU

4,5

To xe

15. Burkosas
IocJjie NepBOM

MB0JISLUMS OOMOTKU
OIIPECCOBKU

2,5 -
BUTOK <4>

3,5 B Ha

16. Usomaumsa oBMOTKM IIOCJIE
3aKJIMHOBKM [TOCTOSHHBIMM KJIMHBbAMU

3,5

17. Vsomgumsa oBMOTKM Mepen
II0CaIKOM POTOPHBEIX OaHIaxem

3,0

18. ¥somsauma oOMOTKM [OCJTE
HaCaIOKM POTOPHHEIX OaHmaxen <5>

2,5

19. ¥zonsauua ocrabBumeics
(HesameHnenHOM) uYacTU OBMOTKU
poTopa IMOoCJie BHIEMKU
IOBPEXIEeHHOM KaTyLKM

2,0

YacTuyHaga
3aMeHa OOMOTKMU
poTopa

20. MsomAaumsa kxaTyllek IIocje MX
YKJIAOKM ¥ BaKJIVMHOBKM BPEMEHHBEMU
ximHbamy (18 TypBOTeHepaTopos,
VCIIBEITAHME KOTOPEIX BO3MOXHO 6e3
coemMHeHus OBMOTOK HOBHEIX KaTylleK
CO CTapol 0BMOTKOI)

Ilo m. 1.

14

To xe

21. Vsomaumsa OBMOTKM COBMECTHO
CO CTapoy OOMOTKOM IIOCJIe IIePBOM
OIIPEeCCOBKMU

22. Usoymaumusa OOMOTKM I[IOCJe
3aKJIIMHOBKM IIOCTOSAHHBIMM KJIMMHB AMWU

1,5

23. Usonauusa OOMOTKM.
a) mnepen MNOCAIKOM POTOPHHIX
faHnmaxen

6) mocjie MOCaIKy POTOPHEIX

1, 25

1,0




banpaxen <b>

24. Usomauusa JIOOOBOM dYaCTU 2,5 -
OOMOTKM OT cenejl Ipu

3a3eMJIEHHOM OOMOTKE poTopa Iepen
nocankoy ©OaHIaxen

25. VsonAauma OBMOTKM OT Cemeil 2,5 PeMOHT B

IpM 3a3eMJIEHHOM OOMOTKe poTopa npenejax

- MCHBITAHME IO PEMOHTA JIOOOBOM YaCTU
26. Usomauma OOMOTKM OT cemesl 2,0 To xe

II0CJIe PEMOHTa IIpK 3a3eMJIeHHOM

obMoTKE

27. Vzsomauya OOMOTKM POTOpa OT 1,0 -
KOPIlyCa IOoCJie OKOHUAHUSA PEeMOHTAa
NPy CHATEX GaHOaxax

28. Vzsomauya oBMOTKM poTopa o IIpoBepka ="
M IOCJIE PEeMOHTA MEeTI'aoMME TPOM

29. Vsomaumsa oOBMOTKM poTOpa 1000 B -t
rnocjie HaCaIKy POTOPHHX OGaHIaxen

30. Mzomaumus 0BMOTKM POTOPa To xe PexkoHcTpyKLMA
nocjie CHATHA OaHIOaxel, yIaJleHusa BEHTUJIALUN
PaCKJIMHOBKY, OQpPEe3epOBKM LUIMIIER JIOOOBEIX UYaCTeM
M yHOaJieHusa cenerl. OOMOTKMU

oT KOpIyca 1, 25

BUTKOBAS 2,5 - 3,5 B nua

BUTOK <4>

<1> B ckobkax - uchblTaTenbHOE HanpshkeHWe Afs XeCTKOro npucoeaMHeHus TOKOMoABOAOB K
HKHEMY BUTKY Marnon KaTyLUKW.

<2> [pn NonHoM 3ameHe M3onauuM OBMOTKM poTopa U30MALMA TOKONOABOAOB 3aMEHSEeTCs TONbKO B
TOM Cny4ae, eCnu OHa He Bblaepxana ucnbiTaHuin no n. n. 1 un 2.

<3> Ecnu BbICTynawwWas 4acTb M30MAUMM NOA KOHTakTHbIMW KofbLamu MeHee 15 MM, TO npu
UCMbITaHNM HOBOW M30MSAUMM KOHTaKTHbIX Konewy [0 Hacagku Ha Ban TypboreHepaTopoB UCMbITaTenbHoe
HanpsbkeHne cHuxaeTcs Ao 5 kB.

<4> B cnyyasx WCMbITAHUA BUTKOBOW M30NAUMM OBMOTOK POTOPOB MMMYMbCHBIM HaMpsKeHWeMm
3Ha4YeHVe ero Ha BbIBOAaX HE AOIMKHO MPEBbIWAaTb BEMWYMHBI UCMBITATENbHOMO HanpshXXKeHUs KOpMnyCcHOW
nsonsuun 6onee yem Ha 10%.

<5> Mo 3aBepLUEHMN peMOHTa U3MEPSETCA COMPOTUBIEHME OOMOTKM MOCTOSAHHOMY TOKy nmo n. 3.6
Hopwm.

Tabnuua M1.5
OBBLEM V1 HOPMbI

MOOMEPALMOHHbBIX MCMNBITAHAM OBMOTK/ POTOPA NPV PEMOHTE
TYPBOINEHEPATOPOB CEPUA TBB, TB®, TI'B (200 11 300 MBT)

JICHBEITYyEeMEM B3JIEMEHT JlcnelTaTeJsbHOE [IpomoJsi- | XapakTep U oOBeEM
HalpSaXeHre KUTEJIb- peMoHTa
IIPOMEIIJIEHHOM HOCTb
JacToOTH, kB VICIIEIT A~
HUA,
MMH.




1. Usomauwms nepen
YKJIAOKOM HOBHEIX WMH
TOKOIIOOBOIIOB
TypDOTeHepaTopoOB.:
TBB, TB®

TT'B

8,6 >= 15Uuom +
3,35 >= 5,6
10,0

I[loslHaa 3aMeHa
O0BOMOTKHU,
TOKOIIOOBOIOB
Y KOHTAKTHHIX
KoJiel]

2. Usonaumsa nepen
YKJIaOKOW B
V30JIALVOHHEN
LUMJIMHOP HOBEIX
CTepXHEN
TOKOIIOOBOIOB
TypOOT'eHepaToOpOB:
TBB, TBO®

B

8,6 >= 15 Uuom +
3,35 >= 5,6
8,6

3. UsonmAaums HOBHX
TOKOBeOylIMX BMHTOB
nepen yCTaHOBKOM Ha
POTOP

TypBbOTreHepaTopoOB
TBB, TB®
TI'B

4. Vsosaumsa HOBBIX
IIMH TOKOIONOBOIOB
rnocyie ykJanKu u

3aKJIMHOBKU

TypOOT'eHepaTopoOB.

TBB, TB® 7,6 >= 14Uuom + -"-
2,7 >= 4,8

TT'B 9,1 ="

5. Usomaumsa HOBHX

CTepXxHEN

TOKOIIOOBONOB IIOCJIE

YKJIaOKy B POTOP

COBMECTHO C

TOKOBEIYUMMMU

BMHTaMmu, HO 0e3s

TOKOIIOOBOOOB U

KOHTAKTHEIX KOJel]

TypbOTeHepaTopoOB

TBB, TB® 7,6 >= 14Uuom + -t
2,7 >= 4,8

TI'B 6,7 ="

6. UMsomAauusa HOBOM
BTYJIKM KOHTAKTHBIX
KOJIel, IocJe
MEXaHNUEeCKON
0o0paboTKM »o
Iocalkyu KoJell
TypOOTeHepaTopoOB:
TBB, TBO®

8,6 >= 15Uuom +
4,7 >= 5,6




TT'B

8,6

7. Usonauus
KOHTAKTHEIX KOJIEel]
rIocJjie NocCaIKM MX Ha
BTYJIKY
TypbOTeHepaTopOB.:
TBB, TB®

TT'B

8,6
3,35
7,6

>= 15UnoMm +
>= 56

8. Usonauus
KOHTAKTHBEIX KOJIel]
IocJjie nocalkM MX Ha
poTop
TypOOT'eHepaToOpOB:
TBB, TBO®

TT'B

6 >=
3,35
6,4

9Uuom +
>= 3,6

9. Msosaumsa HOBHX
TUIIb3 Iepen
YKJIAOKOM B I1a3BL
a) MUKAHMTOBEIX Y
TypbOoTreHepaTopoOB
TT'B

6) CTEeKJIOTEeKCTOJIMU-
TOBEIX y TypOoreHe-
PaTopoOB.

TBB, TB®

TT'B

10

~N o
0o

\
1

12Uaom +
4, 25

\
1

10. ¥zonsauusa HOBHIX
TUJIb3 MOCJEe YKJIIAIKU
B Ia3H:

a) MUKaHMTOBEIX Yy
TypOOT'eHepaTopoB
TT'B

6)
CTEKJIOTEKCTOJMTOBEIX
Yy TypOOT'€HepaTOopPOB:
TBB, TB®

TT'B

8,5

6,5
2,5
6,5

>= 11Uuom +
>= 4,2

11. Usomauus
KaTylmek OT Koplyca
nocjie yKJAaIOKM B
nase U 3aKpenjeHus
BPEMEHHEIMM KJIMHB AMN
KaxXIOoM OTIeJibHOM
KaTyUKM, He uMenlemn
HIUXXHETO COeIMHEeHUS
M KaxIolM Iapel
CMEXHBIX KaTyleK,
VIMEeIIMX HIKHEe
coeIMHEeHM e KaTylek:
a) B MMUKAHWTOBHIX
TUJIb3ax
TypOOTeHepaToOpPOR

6,5




TT'B

6) B CTEKJIOTEKCTO-
JIMTOBBIX TMUJIb3aX
TypbOTeHepaTopPOB.:
TBB, TB®

TT'B

10Uusom +
3,7

\
1

gIN o
~ N~
v
i

12. Burxosas
M30JIAUUA KaTyllek
rnocjie NnepBoOi omnpec-
COBKU IIA30BHX U
JIOOOBEIX UYacTeMn
(ucnuranmsa

VIMITYJIb CHEIM
HANPAXEHMEM BHCOKOM
YacTOTEL C
3aTyxamnien
aAMIITUTY D O)

150 B Ha BUTOK

13. Kopnycuas
M30JIAUMA OOMOTKM
[IOoCJle IEepPBOM OIpec-
COBKM I[Ia30BBIX U
JIOOOBBIX HYacCTel:

a) C MUKAHWTOBBIMU
I'MJIb3aMM IOJida
TypDOTeHePaTOPOB
TI'B

6) CO CTEKJIOTEKCTO-
JIMTOBBIMM I'MJIb3aMU
ojsa TypOoTreHepaTo-
poOB:

TBB, TB®

B

5,8

14. Burkomas
MBOJNALMS KATYLEeK
ocjie 3aKJIMHOBKMU
[1a30B I[IOCTOSHHEIMM
KJIMHBSIMU U
YCTAaHOBKU
[MOCTOSHHEIX KJIMHbBEB
U PacIoOpoOK B
JIODOBBIX WaCTAX
obmoTku ( MCHBITaHUSA
UMITYJIb CHEIM
HalpsXeHMEeM BECOKOM
YaCTOTH C
3aTyXanlemn

aMIIIUTY DO)

150 B Ha BUTOK

15. KopnycHas
U30JIaUuad OOMOTKU
II0CJIe 3aKIIMHOBKU
Ias0B [MOCTOSHHBEMU
KJIIVMHB MU U
YCTaHOBKU
IIOCTOSHHHEX KJIMHbBEB
¥ PacCIOpOK B




JIOOOBBIX HYACTAX
OOMOTKIU:

a) C MUKAHWUTOBBIMU
I'MJIb3aMM OJI4
TypDbOoTeHepaTopoOB
TI'B

6) CO CTEeKJIOTeKCTO-
JINTOBBIMM TUJIb3aMU
nja TypboreHepaTo-
pPOB:

TBB, TB®

TT'B

50

16. BeHTMIALMOHHHE
KaHaJiel OOMOTKU
poTopa Imocje 3a-
KJIMHOBKM I1a30B
[IOCTOAHHEIMM/
KJIMHBbAMU U
YCTaHOBKU
IIOCTOAHHEBIX KIJIIMMHBEB
Y PacrIopoK B
JIODOBHEIX YACTSAX
obmoTku (mpoBepka
Ha [IPOXOIOMMOCTBb
BO3IyxXOM) IJif
TypDOTeHepPaToOpPOB:
TBB <*>, TB® <*>

TTB ( xaxmeni kaHal
OBMOTKM)

[Io cra”HmapTy
(Hopmamm) AO

" Snexrpocumna’
Bozoyx noJixeH
CBOOOIHO
IPOXOIUTL dYepes
BCe KaHaJIE

0OMOTKU
17. KopnycHas
U30JISUMS OOMOTKM
nepen nOoCaIKoOMu
BaHgaxen.:
a) C MMKaHMTOBBEMU 4.4 "

TUJIb3aMM IJI8
TypOOT'eHepaTopoB
TT'B

6) co
CTEKJIOTEKCTOJIMTOBEI-
MM TMJIb3aMy OJId

TypbOTreHepaTopoOB

TBB, TB® 4,25 >= 9Uuom + !
1>=2,3

TI'B 4,25 "

18. Benrwmnaumonusle (o . 16 "

KaHaJsl JIOOOBOM
JyacTyu OOMOTKU
poTopa mocJje
nocankm OaHIaxemn
(mpoBepka Ha
NPOXOOUMOCTE)




19. KopnychHas
n30Jauusad OOMOTKMU
poTopa COBMECTHO C
TOKOIIOOBOIIAMU U
KOHTAaKTHBMU
KOJIbLlaMM IIOCJIe
nocankmy OaHIaxemn
nJis
TypDOTeHepPaTOPOB:
TBB, TB®

TT'B

4,9
0,7
4,0

>= 9Uuom + 1
>= 2,1

20. O6moTka poTopa
B XOJIOOHOM
COCTOSHMU TIOCJTE
nocanky OaHIaxem
(uzmMepenune
CONPOTUBJIEHUS
[IOCTOAHHOMY TOKY)

CwM.

npuMedaHue 3

21. O6moTka poTopa
rnocjie MnoCamKu
Bannaxer (mM3MepeHue
MOJIHOTO
COTIPOTUBJICHUA
[IepPeEMEHHOMY TOKY
IPY HaNPSXEeHUSX
0,05, 0,1, 0,15 u
0,2 xB Ha
HEMOABUXHOM POTOPE
¥ NPM HOMMHAaJIbHOM
JyacToTe BPAlEHMA)

CwM.

npuMedaHue 3

22. DJEeMEeHTH,
yKasaHHele B . 1. 9

- 21

Ilo 1.

[lonHasa 3aMeHa
OOMOTKM POTOpPA.
TOKONOOBOIE U
KOHTAKTHEIE KOJIblla
HEe PEMOHTUPYITCSH

23. Nszonauusd
KOHTAKTHEIX KOJel]
COBMECTHO C
TOKOIIOOBOOaMM,
OTCOEIMHEHHEMU OT
OOMOTKM IJIS
TypbOoTeHepaToOpOB
TBB, TB®

TT'B

24, BeHTUIALMOHHEIE
KaHaJiel OOMOTKU
poTopa IO CHATHUA
Ganmaxein (nposepka
Ha MNPOXOIMMOCTB)

YaCTUYHEIN PEMOHT
OOMOTKMU

25. Usonauus
OCTAaBIIEMCS YaCTHU
OBMOTKM I10CJIE
BEIEMKM HOBpe)K,JZLeHHbIX




KaTylleK COBMECTHO C
M3OJIALUMEN TOKO-
IOIOBOIOB U
KOHTAKTHEIX KOJIEel]
oJis
TypbOTeHepaTopoOB

a) or kopmnyca:

TBB, TB®

TI'B

6) BUTKOBAA:

- UCIIBEITaHUe

VIMITYJIb CHEIM
HaOpsXeHMEM BEICOKOM
YaCTOTHE C
3aTyXanimen
aAMIIJINTYIOOM

- KOHTPOJIb C
IPUIIOXEHUEM
HaOpsaXeHUS
IIPOMEIIJIEHHOM
YaCTOTHE ¥ M3MEpeHUue
IaneHys HalpsSXeHUS
B KaTylmkKax, oOMOTKe
[IOJIIOCOB M BO BCEM
OoOMOTKE

\
1

7UuoMm +
1,5

wow
[@Né) Ne]
Vv
]

100 B Ha BUTOK

5 B Ha BUTOK

0,1

26. Usomdumusa TUIIbS3.
- 0O YKJaIKM B IMasH
- ocJyie yKJaOKM B
rase

o . 9
ITo . 10

27. Usomauusa oT
KopIyca
OTPEMOHTHUPOBAHHBIX
KaTyleK II0cJe
VYKIIaOKM B IIa3bl U
3aKpenjeHns
BPEMEHHEIMU

KJIMHb AMM.

a) Karylex,
VBOJIALUMIO KOTOPBIX
MOXHO MCIIEITATh, HEe
coeImMHAd C
OCTaBIENMCs YaCThIo
O0BOMOTKIU

6) KaTymex,
MBOJISLMID KOTOPBIX
MOXHO MCIIEITATh
TOJILKO IIOCJIe
cCoenrHeHUus C
OCTAaBIIEVICS YaCThI0
OOMOTKMU
TypOOT'eHepaTopOB.
TBB, TB®

TTB

o nm. 11

2,5 >= 5Uuom +
0,6 >= 1,4
2,5

28. Usomauus
OOMOTKM IIOCJIE
[IEPBOM ONPECCOBKU




[Ia30BEIX U JIODOBEIX
yacTen TypboreHepa-
TOPOBRB!

a) or kopmnyca:

TBB, TB®

TI'B

6) BUTKOBAaA.

- MCIBITaHUe

VIMITYJIb CHBEIM
HaIpsXeHMEeM BEICOKOM
YacTOTH C
3aTyxamnimen
AMIIJINTYIOM

- KOHTPOJIb C
IIPUIIOXEHMEM
HanpsaXeHUs
IIPOMBIIJIEHHOM
YaCTOTHE U MU3MEpPEeHUue
IaneHUs HalpsSXeHUS
B KaTylmkax, OOMOTKE
IIOJIIOCOB M BO BCeN
oBbMOTKE

2,25 >=
4,5Uuom + 0,6
>= 1,3

2,25

85 B uHa BUMTOK

5 B Ha BuTOK

29. Usonauusd
OBOMOTKM I10CJIEe
3aKJIIMHOBKUM II1a30B
IIOCTOSAHHBIMA
KJIMHbAMU U
YCTaHOBKU
IIOCTOSAHHEIX KJIMHBEB
M pPacIOpOK B
JIOOOBEIX YaACTSX
OBOMOTKM
TypDOTeHEepPaTOPOB:
a) oT xopmnyca:
TBB, TB®

TT'B

6) BUTKOBAA:

- MCIBITaHUE

VIMITYJIb CHBEIM
HaIpSXEHMEM BEICOKOM
YacTOTH C
3aTyXanilen

aMIIJINTY OO

- KOHTPOJIb C
IPUIIOXEHMEM
HaIpsSXeHUS
IPOMBIIJIEHHOM
YacCTOTH M M3MepeHue
IaZeHUs HalOpsSXeHUS
B KaTyllkax, OOMOTKe
IIOJIIOCOB M BO BCeM
obMOTKE

>= 4Uuom +

2
0,6 >=1,2
2,0

70 B Ha BUTOK

5 B Ha BuTOK

30. BeHTUIAUMOHHEE
KaHaJIel OOMOTKU
poTopa mnocie
3aKJIMHOBKM I[1a30B

o . 16




MOCTOAHHBIMU

KJIVHB AMU U
YCTAaHOBKU
MOCTOAHHBEIX KJIMHbLEB
U PaCIOPOK B
JIODOBEIX WaCTAX
OOMOTKM
(npoeepsaoTca Ha
NPOXOOVIMOCTE)

31. KopnycHasa
n30J1AUMa OOMOTKM
POTOPOB Iepen
IocankKoM OaHIaxen
TypBbOTreHepaTopoOB
TBB, TB®

1,75 >= 3Uuom
+ 0,6 >=1,1

32. BeHTUIALMOHHEHE
KaHaJiel OOMOTKMU
poTopa ImocJe
nocankm OaHIaxemn
OCMaTPUBAKTCSA U
IIPOBEPSITCSA Ha
IPOXOIMMOCTb

o m. 16

33. Kopnychasa
M30J1AUMa OOMOTKM
poTopa COBMECTHO C
TOKONOOBOOAMM U
KOHTaKTHEIMU
KOJIblLlaMM IIOCJIE
nocanxu OaHIaxen
TypOOT€eHEPAaTOPOB!:
TBB, TB®

TT'B

34. O6moTka poTopa
B XOJIOOHOM
COCTOSHUM IIOCJIE
nocankmy OaHIaxemn
(usmepenue
CONPOTMBIICHNA
[IOCTOAHHOMY TOKY) .
VIsmepeHHOEe
COMPOTHUBJIICHUE
CpaBHMBaAeTCHA CO
3HaYeHMEM
Npemeaymero
U3MEPEHMA

OTnuunme
IOIIyCKaeTcs IO
2%

35. O6morka poTopa
nocjie MOCanKu
Gaumaxer (mu3MepeHue
MOJIHOT'O
CONPOTUBJICHUA)

o n. 21

36. BeHTUIALMOHHHE
KaHaJiel OOMOTKU
poTopa IO CHATHUA
Baunaxer (mnposepka

Ilo m. 16




Ha MNPOXOIUMOCTE)

37. KopnycHas
MB0JIALUMSa OOMOTKU
poTopa COBMECTHO C
usosaumen
TOKOMNOIOBOLOB U
KOJIel] IIOoCJIe
OKOHUaHMA peMOHTa
oo nocankm OaHzmaxem
TypOOTeHepPaToOpPOB
TBB, TB®

TT'B

38. BeHTUIALMOHHEHE
KaHaJlkl poTopa Hnepemn
nocankoM OaHmaxem
(ocMmoTp M mpoBepka
Ha NPOXOIUMOCTE)

PemMoHT B mnpegnesnax
JIOOOBEIX UYaCTeMN
OOMOTKM M IIPU
IIEPEeKJIMHOBKE [1a30B

39. BeHTUNAUMOHHEE
KaHAaJIE POTOPOB
nocje NoCamKu
Gaunaxer (mposepka
Ha MIPOXOIMMOCTE)

o n. 16

To xe

40. KopnycHas
U30JIAUMSI OOMOTKMU
poTopa COBMECTHO C
n3oJgaumen
TOKONOOBOIOB U
KOHTAKTHEIX KOJIel]
IocJjie IoCankKu
BSaHmaxen

41. O6MmoTka poTopa
B XOJIOIHOM
COCTOAHUM
(usmMepenune
CONPOTUBJIIEHNS
MNOCTOAHHOMY TOKY) .
3mepeHHOE
COTIPOTUBJICHME
CpaBHMBAETCH CO
3HAUEHMEM
NpensIymero
U3MepeHns

OTnuume
oornyckaeT

2%

c4a 1o

42. O6MoTka poTopa
rnocjyie nocCanku
Gaupaxeit (u3MepeHue
MOJIHOT'O
CONPOTUBJICHNA)

Mo m. 21

43. OBMoTka poTopa
(m3Mepenne
CONPOTUBJIIEHUS
UBONIALMM OO
VICIIBITAHMA WM30JIALMN

CMm. Tabg.

n. 5

3. 2,




MO BHIIEHHBIM
HanpsXeHMEeM M Tocle
VUCHOLTAaHMA - MeTaoM-
MeTpoM Ha
nanpsaxenmue 1000 B)

<*> JloboBble YacTN 0GMOTKM 3aKPbITb PE3UHOMN.

Mpumeyanus. 1. MNpwn KcnbliTaHUM BUTKOBOW M30NSLUM OBMOTOK POTOPOB MMMYSbCHBIM HaMpsiKeHNem
ero 3HayeHMe Ha BbiBoJax OOMOTKM poTopa He [OOMKHO NpeBbllaTb WUCMbITATENbHOMO HanpsiKeHus!
n3onauMM oGMOTKM poTopa Ha Kopnyc.

2. 3a HOMWHamnbHOe HanpsbkeHne oBMOTKM poTopa MPUHMMAETCS HanpsPKEHWe Ha Kosblax npu
HOMWHarbLHOM pexume TypGoreHepaTopa B yCTaHOBMBLIEMCS TEMNIOBOM COCTOSIHUN.

3. HopMbl UCMbITaHUIA He yKasaHHbIX B Tabnuue 3rEeMeHTOB, a TakkKe OTAENbHbIX Y3MOB Mpu KX
pasfenbHOM PeMOoHTe - MO YKkasaHUsiIM 3aBoaa-n3roToBUTENS.

O6bemM 1 HopMbl NOOMNEPALMOHHBIX UCMbITAHWIA NMPU PEMOHTAX 0GMOTOK POTOPOB TypboreHepaTopoB C
BecLleToYHONn CcUCTEMON BO3BYXXAEHWS, HENOCPEeACTBEHHbIM BO3AYLWHbLIM W BOASHBIM  OXFaXgeHuem
OOMOTKM [OIMKHbI COOTBETCTBOBATb YKa3aHWsIM 3aBOAA-U3rOTOBUTENS C  Yy4eTOM crneundukm  umx
KOHCTPYKUUW.

Mpy npoBeaeHWN NcnbITaHUn HEOOXOAMMO BbINOMHATL CeayloLmne ykazaHus:

1. WN3onauma obmOTKM poTopa OT cefden WCMbITbIBAETCA BO BCEX Cryyasx CHATMA OaHpaxen
HE3aBNCUMO OT MPUYUH CHATUS.

2. Tpn yacTMyHOM peMOoHTE u3onsAuuM OBMOTKM pOTOpa €BPONEWCKOro Tuna, Koraa KaTyLuku
COEdVHATCA Mexay cobol MNepeMblyKON, U30MAuMs  YNOXKEHHOW Mepen3onMPOBaHHON KaTyLIKW He
NCnbITbIBaETCH.

3. Mpn yacTMyHoM pemMoHTe OBMOTKM poTopa C HABOPHbLIMK 3yObAMW, HE MMEIOLLEN Na30oBbIX Mb3,
OCTaBLLASACH YacTb OOMOTKM MOBbILLEHHbIM Hanps>KeHWeM He UCMNbITbIBaeTCs.

CocTosHMe n3onsaumm NnpoBepseTcs MeraoMmeTpom Ha HanpsbkeHne 1000 B B TedeHune 1 MuH.

4. Bo BCcex cny4yasx cHATMA BaHoaxenm poTopa M3onauMs ero obMOoTKM OT Kopryca MChbITbiBaeTCH
HanpsbkeHnem 1 KB NpOMbILINEHHON YacToThl B TedeHne 1 MuH.

McnbiTaHue NpoBOAMTCS MpU CHATLIX BaHaaxax nocne o4MCcTkn poTopa.

5. MpoaomknTeNsHOCTbL UCMBbITAHUSA FMaBHON n3onaumm - 1 MUH., BUTKOBOW mnsonsauum (tadn. M1.4, n.
15) - 5 MUH.

B. MCIMNbITAHNA, MPOBOAMNMBIE NP PEMOHTAX OBMOTKU
POTOPA ABHOMOJMOCHbLIX MALLWH

HopMbl noonepaunoHHbIX WUCMbITAHUIA U30MALUUM NPU PEMOHTax FMApPOreHepaTopoB, CUMHXPOHHbIX
KOMMEHCATOPOB W CUHXPOHHLIX 3MEeKTpoABuraTenein ¢ NomnHon WUnM 4YacTUYHOW CMEHOW OOMOTOK poTopa
npvBeaeHsl B Tadn. M1.6.

Tabnvua M1.6
OBBEM 1 HOPMBbI

MOOMNEPALMOHHBLIX NCMbITAHU N30NALKMM OBMOTKM POTOPA
ABHOIMOMOCHbLIX MALLWH MNMPU PEMOHTE

JICHIBITYEeMEI BJIEMEHT JlcnielTaTeJsibHOE XapakTep 1 oOBEM
HapsSXeHue pPeMOoHTAa
IIPOMEIIJIEHHOM YaCTOTH,
kB, @Ojga MaumMH C
HOMMHAaJIb HEIM
HalpsaXeHreM
BO3OyXIeHMus, KB

or 0,1 mo |[ceeme O, 25
0, 25 BxJO-




UMTEJIBHO

1. Msonaumsa oOTOesibHEX
KaTylmek OOMOTKM poTOopa
ocJjie UM3TOTOBJIEHUS U
YCTAHOBKM Ha I[TOJIOCHL

a) or kopmnyca

6) BUTKOBAaA

2. UszonAauusa OTHEJILHOMI
KaTYWKM [1OCJIE
YCTAHOBKM Ha POTOpe M
KPEeNJIeHNA IMOJIOCOB, HO
OO COeOVHEHMS KaTyllek
Mexny cobom U C
KOHTAKTHEMM KOJIbLIAMM:
a) oT kopmyca

6) BUTKOBasA

3. V3zoaAaumsa KOHTAKTHEIX
KOJIell, TOKOIOIBOILOB U
LIETOYHEIX TpPaBepC IO
coenMHeHUd C ODOMOTKOM
4. Vsonaumusa KaTylleK oT
KOpIyCca MOoCcJe
COoeIMHEeHUS Mexny cobom
U C KOHTAKTHBIMM
KOJIbLLaMM

5. V=ondaums oBMOTKMU
poTopa OT Kopmoyca B
CcoOpaHHOM MallMHe I10CJie
pPeEMOHTa

6. Usomsauus ocrabBmercs
yacTu OOMOTKM poTopa:
a) oT kopmnyca

6) BUTKOBAad

7. Vizonsauusa OOMOTKM OT

w
o o

WN W
GRGR

3,0

2,5

N NN
N oo

4,5

B Ha BUTOK

4,0

B Ha BUTOK

4,0

3,5

3,0

3,0

B Ha BuUTOK

2,75

I[lotHasa 3aMeHa
OOMOTKM poOTOpPa

[losHasa wiu
JacTHU4YHas 3aMeHa
OOMOTKM pOTOpa

[TostHasd 3BaMeHa
0OMOTKM pOTOPa

To xe

YJacTuuHasa 3aMeHa
OOMOTKM poOTOpa

To xe

KopIlyca IocJe
cCoenMHeHUus BCexX
KaTylmek MexOy cofom u
C KOHTAKTHHMM KOJIbLIaMM
8. O6moTka poTopa B 2,0
COOpPaHHOM MallMHe I10CJie
YACTUYHOM 3aMEHBI
N30JIALUN

MprBeAEeHHbIE HOPMbI UCMLITAHWSA W30MSLMN MOBLILEHHLIM HAaMNpsKEHMEM pPacnpOCTPaHSATCA Ha
POTOpHbIE OOMOTKM TMOPOreHepaToOpOB WM CUHXPOHHBIX KOMMEHCATOPOB C HamnpshkeHMem BO30YXOeHUsI
cebiwe 0,1 kB.

Ecnu npu 4acTMyHOM 3ameHe M3onsauMu Mpy UCMbITAaHUSIX MO Hopmam Tabn. 1.6 Habniogaetcs
nNpobon HeCKONbKMX KaTyllek (He MeHee 5) n yctaHaBnmBaeTcs obLliee HeyJoBNEeTBOPUTENBHOE COCTOSIHNE
0BOMOTKM, a No ycroBmsiM paboTbl 3HEProCUCTEMbI U HAMMYMIO 3aNacHbIX YaCTEeN HEMNb3s BbIMOMHUTE MOSHYIO
3amMeHy usonsauum obmoTKM poTopa, MUCMbITaTeNbHOE HanpsikeHne OCTaBLUEeNCH YacTu OBMOTKW, a Takke
ucnblTaTenbHOE HanpshXeHue Npu BBOAE B SKCNNyaTauuio ycTaHaBnmBatoTcsa no cornacosaHuio ¢ PAO "ESC
Poccun" nnn 3aBogom, Ho He Huxe 1,5 kB.

|_|pl/l NOfHOW 3amMeHe n3ondauum 0obMOTKM CTapble KOHTakKTHble Ko&bla, ToKonoaBoAdbl U LWETOYHble
TpaBepcbl MOryT ObiTb MCMOMb30BaHbl 6e3 nepeperynnpoBKki TOMbKO B TOM Crlydae, eCcrnv OHW Bblaepxanu
UcnbiTaHWe M30MAUUN HanpsKeHWeM, ykasaHHbiM B Tabn. MM1.6 (n. 3). B npoTuBHOM cny4vae um3onsums
OOmkHa 6bITb 3aMeHeHa.

M30onsaums KOHTaKTHBIX KOMeL, UCMbITLIBAETCS MO OTHOLLEHMIO K KOPMYCY U Mexay cobow.

N3onsumss oBMOTOK  OTHOCUTENBHO  KOpMyca  MCMbITbIBAETCA  MOBbILLEHHBLIM
NPOMBILLIIEHHOM YacTOTbl B Te4eHne 1 MuH.

HanpsxeHnem



ButkoBas msonsumsa (tabn. M1.6, n. 1, "6") ucnbITbiBAETCA MPUIOXEHMEM HaMNPSHKEHUST K KOHLLAM
KaTywKn B TedeHne 5 MuH. npu temnepatype 120 - 130 °C u gaBneHun, pasHom 0,75 passmBaemMoro npwu
OnNpeccoBKe N30MsUUK.

MpunoxeHne 2

HOPMbI
WNCMbITAHUI SNEKTPOOBUIATENIEN NEPEMEHHOIO TOKA
NP PEMOHTAX OBMOTOK

1. NcnbiTaHns anekTpogBuratenen C XeCTKUMU KaTyLlKaMu UM CO CTEPXHAMM MPU MOSTHOW CMeHe
obmoTOK

1.1. VicnbiTaHne cTtanu ctatopa

OnekTpoasuratenu mMowHocTbio 40 kBT 1 Bbie ucnbITbIBaOTCA Nepes ykrnagkon obMoTkM meTogamu
n. 3.12. MNMpwn aTom, ecnu 3aBO4OM-U3rOTOBUTENEM He yKasbiBaloTCA Bonee xectkme TpeboBaHudA, TO npu
nHaykuumn 1 Tn ygenbHble NOTEPU B CTanu HE OOSMKHbI NpeBbiwaTth 5 BT/kr, Hanbonbwnii Harpes 3y6L0B He
OorkeH ObITb 6onee 45 °C, a Hanbonbluasa pasHOCTb Harpesa pasnuyHbix 3youos 30 °C.

1.2. N'amepeHne conpoTMBEHMS N30MALUN 0BGMOTOK

M3amepeHrne npousBoaUTCHA y anekTpoaBuratenen Ha HanpsbkeHne no 0,66 kB BknouutensHO
MeraoMMmeTpomMm Ha HanpsbkeHne 1000 B, a Ha HanpsikeHue Bbiwe 0,66 KB - MeraoMMeTpoM Ha HanpshKeHue
2500 B. onycTnmMble 3Ha4eHUSA CONPOTMBIEHMS N30MALMM 0OMOTOK yKa3aHbl B Tabn. 5.1 - 5.3.

1.3. NcnblTaHne noBbILLEHHBIM HanpsXeHNneM NpOMbILLIIEHHON YacTOThI

UcnbiTatensHoe HampshkeHue npy MOSTHOW cMeHe OBMOTKM cTatopa NpUHMMAaeTCs corflacHo Tabn.
Mn2.1.

Tabnuua M2.1
NCMNbITATENBHOE HAMPAXEHWE NPOMBbILWITEHHOWM YACTOTHI

MNP PEMOHTE OBMOTKWN CTATOPA 3J'IEKTPO,D,I§I/IFATEJ'IEI7I 3
(C XKECTKNMU KATYLLIKAMW U CO CTEPXXHEBOW OBEMOTKOW)

VICHEITYEeMEI SJIEMEHT JICOETAaTeJIbHOS HalpAXeHue, KB, OJd
3JIEKTPOIABUTATENIEY Ha HOMMHAJIBHOE HaNpsXeHUe,
KB
o 2 3 6 10 o 3 6 10
0,5 BKJIO-
BKJIIO- qu-
uy- Tesnb-
Tesnb- HO
HO
MmomHocTeo mo 1000 xBrT MOWHOCTBI CBEBIIE
1000 xBT
1. OrnmenbHas 4,5 11 |13,5(21,5(31,5 (13,5 (23,5 34

kaTymwka (CcTepkeHb)
<*> nepen yKJIaIKOM
<k E >

2. OBMOTKM IOCJe 3,5 9 11,5(18,5(29,0 (11,5 (20,5 30
VKJIAOKM B [as3H OO
narky MexXKaTylleUHEX
COenMHEeHUM

3. OBMOTKM rOCJie 3,0 6,5/9,0 |15,8(25,0 (9,0 18,5 27

namKy u M3OJIMPOBKM




COenOMHEeHUM
4., T'naBHasa - 5,0/7,0 |13,0(21,0 |7,0 15,0 23
MUB0JIAUUA OBMOTKM Sk rk S
COOpPaHHOM MAalMHE
(xaxmas dasza mo
OTHOIEHNIO K

KOpPIyCy MNpu IBYX
OpyTHUX Ba3eMJIeH-
HEIX) . Y BJIeKTPOABU-
rarejyelr, He MVMe X
BHIBOIOB KaXIOM a3k
OTImesIbHO, IOoIlyCcKa-
eTcs MNPOMU3BOIUTH
MCIHBEITaAHMEe BCen
OOMOTKM OTHOCUTEJIb-
HO Kopllyca

<*> ECnu CTepXHW UnKn KaTyLLUKN N30NMPOBaHbI MUKaNeHTHON 6e3 KomnayHANPOBaHWA n3onaumen, To
ncnbITaTeNbHOE HaMNPsXXeHWe, yka3aHHoe B M. N. 1 1 2, MoxeT BbITb CHUXeHOo Ha 5%.

<**> ECnun KaTyLWKW U CTEPXHU NOCre M3roTOBMNEeHUs Bbinv UCMbITaHbl AaHHbIM HanpsbkeHneM, 10
npv NOBTOPHbIX UCMbITAHWAX Nepen yKNagkon AonyCckaeTca CHU3UTb UCMblTaTenbHoe HanpshXkeHue Ha 1 kB.

<**> llcnblTaTensHoe HanpsbkeHne B cootBetctBum ¢ [OCT 183-74 ycrtaHaBnvMBaeTCs paBHbIM
2UHom + 1kB, Ho He Huxe 1,5 kB.

MpooomMKUTENBLHOCTL MPUITOXKEHWS UCMLITATENBHOIO HANPSPKEHNS - 1 MUH.

1.4. VicnbiTaHne BUTKOBOW M30NALMM OOMOTKN MMMYNbCHBIM HanpsbkeHNEM BbICOKOW YacToThbl

1.4.1. VicnbiTaTenbHble HAaNpsbkeHWst BUTKOBOW M30MALMM NOCIEe YKNaaku HOBOW OOMOTKM MMM HOBbIX
KaTyLlleKk NpuHumatroTca no taén. M2.2. MNpooomKknTenbHOCTb UcnbiTalun - 3 - 10 ¢. VcnbiTaHnst npoBoasaTcs
npv HanNVuuKM annapaTypbl, NPeAHa3HAYEHHON NS TaKUX UCNbITaHWUNA.

Tabnuua M2.2

MMMYJIbCHBIE NCTMbITATEJNIbHBIE HAMPAXXEHUA
OBMOTOK CTATOPA MNMOCJIE YKITAOKA B NA3bI

HoMmHanpHOE HanpaxeHre Ha HamboJjrliee IONYyCTUMOE
HanpsaxeHMe BEIBOIAX KaTYIIKM 3HAUYEHME MEeXIOYBUTKOBOIO
oBbMOTKM, KB (aMnnMTynHoe HaNpsSXeHUsS (aMnnMTynHoe
3HaueHue), kB 3HaueHue), B

Ioo 0,5 2,0 500

0,5- 3,0 3,5 600

3,0 - 3,3 5,0 800

6,0 - 6,6 9,0 1400

10,0 - 11,0 12,0 1900

Mpumeyanusi. 1. MexayBMTKOBOE MCMbITATENIbHOE HaMpsPKEHUEe OnpedenseTcs Kak 4acTHoe oT
AeneHnNs 3Ha4YeHWI, ykasaHHbIX B CTONOLE 2, Ha YMCIO BUTKOB B KaTyLLKE.

2. Ecnu mexayBWTKOBbIE HaMpsKEHUs MNPEBbILIAOT 3HaYeHusl, ykasaHHble B cTonbue 3, TO
UcnblTaTeNbHOE HamnpsKeHWe Ha BblBOAAX KAaTYLKU CHWKAeTCsl [0 3HaYeHWsl, PaBHOrO MpPOU3BEAEHUIO
J0MYCTUMOrO MEXAYBUTKOBOIO HanpsiKeHus1 M3 ctonbua 3 Ha YNCHO BUTKOB B KaTyLLKE.

1.4.2. AcnblTaTenbHble HaMpPsbKeHUS BUTKOBOW M30OMSLMM KaTylleK A0 YKNagky UX B Nasbl OOKHbI
ObITb BbIOpaHbl MO CTaHAAPTY MM HOPMaMu NPeanpusaTUsl, B COOTBETCTBMM C 4YepTexkamyn KOTOpPOro
W3roToBMEHbI KaTyLWKW. AcnblTaTenNbHble HanpsKeHNs BUTKOBOW U30NAUUKM KaTyLIeK nocne X yKnaaku He
LOMMKHbI NpeBbiwaTb 85% 3TOro 3Ha4YeHus.



JonyckaeTca CHWXeHUe UCNLITAaTENbHOMO HanpsXeHUs MO CPaBHEHWIO CO 3HAYeHWEeM, YKasaHHbIM B
Tabn. MN2.2, ecnv 310 HEOGXOANMO A1 BbINOSTHEHUSA AAHHOTO YCIOBUS.

1.4.3. VicnbiTaHus BUTKOBOWM M30MALMM OCTaBLUENCS YacTu OOMOTKM MPU 3aMEHE HECKOJSIbKMX KaTyLUeK
NPOM3BOAATCH, KaK MPaBuIo, N1Lb AN KaTylweK, OTrMbartomxcs Npu Nnogbeme Lwara u CHoBa YrOXeHHbIX B
nasbl, BbIBOAbI KOTOPbIX Obiny pacnasHbl. McnbiTaTenbHble HaANpsHKeHMs ONst 3TOro criydas BbiOMpaloTcs B
COOTBETCTBMM C [OKYMEHTaLMEeN PEMOHTHOM OpraHu3auuu, HO [OMKHbl COCTaBNATb He MeHee 50%
3HayeHuU, ykasaHHbIX B n. 1.4.1 paHHoro pasgena. [lpy Hanuuuu ucnblITaTenbHOM annapaTypbl,
Mo3BOSISIIOLLENA MPOU3BOANUTL WUCTBbITAHWS BCEM OCTaBLUEWCst 4YacTuh oBMoTkM 6e3 [OMONHUTENbLHON ee
pacnarky, NPUMEHSIIOTCS Takne e UCMbITaTeNbHbIE HAMPSXKEHUS, KaK U Ans OTrmbaBLUMXCA KaTyLUeK.

1.5. M'amepeHne conpoTMBeHNst OOMOTOK NOCTOSIHHOMY TOKY

M3mepeHHOe 3HavyeHne conpoTUBMEHUS OOMOTOK He JOIMDKHO OTNMYaThCst OT HOPMUPOBAHHOIO (Tabs.
3.3) bonee yem Ha 3% Onsa anekTpoaBuratenen HanpsbkeHvem o 0,5 kB BkMuMTENBHO U Gonee Yem Ha
2% Ansa ocTanbHbIX 3NeKTpoaBUraTenen.

1.6. VicnblTaHne Ha HarpeBaHue

OnekTpoasuratenu molHoctbio 200 kBT 1 Bbiwe HanpshkeHnem cBbilwe 1000 B ucnbiThiBaOTCA Ha
HarpeBaHue Nocrne NosiHOM CMeHbl OBMOTKM CcTaTtopa, a Takke Nocre PeKOHCTPYKLUUN CUCTEMbI OXITaKOEHNS.
YcnoBusi NpoBeAEHMS UCTMbITAHUS, METOAbI M CpeacTBa nsamepeHnst tTemnepatyp - no FOCTy.

Mo pesynbTatam MCMNbITAaHUA OLEHUBAETCS COOTBETCTBME HarpeBoB TpeboBaHusam FTOCTa n TY wu
yCTaHaBnvBaeTcs HanbornbLuasa TemnepaTypa 0OMOTKM cTaTopa, 4OoNyCTUMasi B 3KChnyaTauun.

2. NcnbiTaHns anekTpoasuratenen npu nofHON CMeHe BCbIMHbIX 0OMOTOK

2.1. NamepeHune conpoTmBneHns n3onsauumn obmoTok

M3mepeHre nponsBoanTcst MErAOMMETPOM Ha HanpsihxeHne 500 nnm 1000 B (tabn. 5.1).

JonycTvMble 3Ha4YeHWUs1 CONPOTUBMNEHUSA U30NALMM 0OMOTOK yKasaHbl B Tabn. 5.2.

2.2. VcnbiTaHne NOBbLILLEHHBIM HaNPsKeHWeM NPOMbILLEHHON YacToThl

VcnbiTaTenbHoe HampshkeHue npy MOSHOW cMeHe OBMOTKM cTatopa NpuUHMMAaeTcs corflacHo Tabn.

Mn2.3.
Tabnwuua M2.3
NCMbITATENbHOE HANPSYXXEHVE MPOMbBILWNEHHOW YACTOTHI
MNP PEMOHTE BCbIMNHbIX OBMOTOK 3NEKTPOOBUIATENEN
HcnbiTyembln anemeHT UcnbiTaTensHoe HanpsikeHue, KB,
0015 AnekTpoaBuraTenen MOWHOCTbI0, KBT
0,2-10,0 oonee 10 oo 1000
1. O6moTKM nocne 2,5 3,0
yKragkv B nasbl 4o
namkn MexXkaTyLIeYHbIX
coeguHeHUN
2. OBMOTKM nocrne navku 2,3 2,7
N N30SMPOBKN MEXKaTY-
LLIEYHbIX COeANHEHNI, ecnn
HaMoTKa Mpou3BoAnNTCS
no rpynnam unm no
KaTyLkam
3. O6moTKM nocne 2,2 25
NPOMUTKN 1 3arnpecCoBKU
0OMOTaHHOro cepaeyHnka
4. maBHasa nsonauus 2UHOM + 1, HO He Huxe 2UHoMm + 1,0, HO
00OMOTKM coBpaHHoro 15 He Hwxe 1,5
anekTpoaBurarTens

2.3. N'amepeHune conpoTmBneHns obMoTKN MOCTOAHHOMY TOKY

N3mepeHHOe 3HaueHne conpoTUBIEHNS OOMOTOK He OOMMKHO OTNMYaTbCst OT HOPMUPOBAHHOIO (Tabn.
3.3) 6onee yeMm Ha 3%.

3. VicnbiTaHne anekTpoaBuratenew ¢ XeCTKMMU KaTyLuKaMy Ui CO CTEPXKHSAMM NPU YaCTUYHOW CMeHe
06MOTOK

3.1. VismepeHne conpoTMBReHns n3onsauum obmoTok



MamepeHne npousBoguTCca y anekTpogsuratenen Ha HanpsbkenHne o 0,66 kB BkIHOYMTENBHO
MeraommMmeTpom Ha HanpsbkeHme 1000 B, a Ha HanpsikeHue Bbiwe 0,66 KB - MeraoMmMeTpoM Ha HanpsXXeHue

2500 B.

[onycTuMble 3Ha4YeHNs ConpPOTUBIEHUSA U30NALMM OBMOTOK yKasaHbl B Tabn. 5.2.
3.2. AcnbiTaHne NOBbLIWEHHBLIM HaNPSXXeHNeM MPOMbILLIIEHHON YacToThl
McnbiTaTenbHoe HanpsikeHne npu  4YacTUYHOM CMeHe OOMOTKM cTaTopa anekTpoasuratenemn

npuHMUMaeTcsa cornacHo Tabn. M2.4.

_ WCMNbITATENBHOE HAMNPSKEHUE 3
MPOMBILWTEHHOM YACTOTbl OBMOTKW CTATOPA 3IEKTPOOBUIATENEN
MPU YACTUYHOWM CMEHE OBMOTKU CTATOPA

VICTIEITYEMEI 3JIEMEHT

JlcnelTaTesbHOE HaNpAXeHMe, KB

1. Ocrapwadcsa yacTb OBMOTKMU
2. BanacHee kaTymku ( cexumu,
CTepxHM) Mepen 3aKJamKoil B
BJIEKTPOABUTATENIb

3. To xe mocje 3akjalky B IasH
nepen CoeOMHEHUEM CO CTapoi
YyacTbio OOMOTKMU

4. TsapHasa M30JIALMSA OOBMOTKM
[IOJIHOCTBI COBPAHHOIO
3JIEKTPOABUTATENIA

5. Burkopas mM30I4LMA

2UuomMm
2,25Uuom + 2,0

2UuoMm + 1,0
1, 7Uuom
lo Taba. 2.2

3.3. NamepeHune conpoTmeneHns 0bMoTkM NOCTOAHHOMY TOKY
M3amepeHHOEe 3HaYeHne COMpPOTMBIIEHNS OOMOTOK HE AOIMKHO OT/MYaTbCsA OT HOPMUPOBAHHOTO (Tabs.
3.3) 6onee 4yem Ha 3% Ana anekTpoaBuratenen HanpsbkeHveM go 0,5 kB BknountensHo u bonee Yem Ha

2% [nga oCcTanbHbIX 3feKTpoABUraTenen.

Tabnuua M2.4

4. VicnbiTaHus, NpoBOAMMbIE MPU PEMOHTAX OOMOTKM pOoTOpa acCUHXPOHHbLIX 3NeKkTpoaBuratenen ¢

dasHbIM pOTOPOM

3HayeHne UCnbITaTenNbHOro HaNPSHKEHNA NPU NOMHOW CMeHe 0BMOTKM poTopa NPUHUMAETCS COrmacHo

Taon. N2.5.

_ NCNbITATENIbHOE HATMPAXEHWE 3
NPOMbBILTEHHOM YACTOTbl OBMOTKW POTOPA 3NEKTPOOBUIATENEN
MPU NONMHOW CMEHE OBEMOTKM

Tabnuua M2.5

UcnbiTyembl anemeHT

McnbwaTeanoeHanpﬂmeHme

Cc 0bMOTKOM

kB
1. CTepxxHU obMOTKM nocre 2UHom + 3,0
M3roTOBIEHMS, HO A0 3aKnagku B nasbl
2. CTepxHM 0BMOTKM Nocre 3aknagky B 2UHoM + 2,0
nasbl, HO JO COeaMHEHNSs
3. O6bmMoTKa nocne coeaAnHeHns, Nanku 2Up+1,0
1 6aHOKMPOBKY
4. KoHTaKTHble KorbLia 0 COeaUHEHUS 2Up + 2,2

5. OcTaBLlascs YacTb 06MOTKM nocre
BbleMKW 3aMeHsIEMbIX KaTyLUeK (CeKunn,
CTEPXKHEN)

2Up, HO He Huxe 1,2

6. Bcst o6MoTKa nocne npucoeanHeHust
HOBbIX KaTyLUEK CEKLMI, CTEPXKHEN

1,7Up, HO He Huxe 1,0




MpumeyaHne. Up - HanpsbkeHWe Ha Konblax Mpy PasoMKHYTOM W HEMOABMXHOM pOTOpPE U
HOMWHaNbHOM HanpsKeHUN Ha cTaTope.

lMpn YacTuyHOM CMeHe OOMOTKM nocne COeAMHEHUs, Nankn W BGaHOaXVMPOBKU  3HaYeHue
UCNbITaTENbHOrO HAaNPSXXeHNs NpuHMMaeTcs paBHbIM 1,5UHOM, HO He Huxke 1 kB.

MpoJoMKNTENBHOCTL NPUNOXEHNS UCMLITATENBHOMO HAMPSPKEHUS - 1 MUH.

[na poToOpoB CUMHXPOHHLIX 3NeKTpoABUraTernien UCMbITaHUa NPoBOAATCS MO HOpMaM Anis poTOpoB
CUHXPOHHbIX IBHOMOJTOCHBLIX reHepaTopoB U CUHXPOHHbIX KOMMEHCATOPOB.

MpunoxeHne 3

TENIOBU3VOHHBLIN KOHTPOITb
ANEKTPOOBOPYOOBAHVA N BO3AYLHbLIX JIMHUW SNEKTPOMNEPEOAYN

1. Obwme nonoxxeHus

1.1. Mpw TeNNOBU3NOHHOM KOHTpPOJEe arnekTpoobopynoBanus n BIl cnegyet npyMeEHATbL TENNMOBU30PbI
C paspeLuatoLlen cnocobHocTelo He xyxe 0,1 °C npeanodTUTENBHO CO CneKTparbHbIM Anana3oHom 8 - 12
MIO M.

lMpuMeHeHMe nMpoOMETPUYECKUX NPUOOPOB [OMYCKAETCA MpU KOHTPOME TEenfoBOro COCTOSHMS
KOHTaKTHbIX COeANHEHUI OLLUMHOBKM 3MneKTpoycTaHoBoOK 0,4 - 35 KB U LWeToYHbIX annapaToB BpallatoLLmxcs
MawwmH. [Mpu 3atom pJomkHO obpalwatbCd BHMMaHWE Ha MpaBWITbHOCTbL BbIOOpa yrna BM3MPOBaHMWS
NMpOMeTpUYECKoro npubopa.

1.2. B MNpunoxXeHUn NpMMEHAOTCS cnegyowmne noHATUS:

npeBbilleHne TemnepaTypbl - Pa3HOCTb MeXZy M3MEepPEeHHOW TemnepaTypon Harpesa 1 TemnepaTypon
OKpY>KaloLLero Bo3ayxa;

n3bbITOMHAsa Temnepartypa - MpPeBbiLUEHNE U3MEPEHHOW TemnepaTypbl KOHTPONMMPYEMOro y3na Hapg
TemMnepaTtypour aHanorM4HbIX y3rnoB Apyrux a3, Haxo4aLWnxXcsl B OAUHAKOBbLIX YCIOBUSX;

KoadhpmumeHT AedeKTHOCTU - OTHOLUEHUE WM3MEPEHHOrO MPEBLILEHUS TemnepaTypbl KOHTaKTHOro
COeaMHEHUs K NPEBbLILLEHUIO TeMNepaTypbl, UIBMEPEHHOMY Ha LIeNIOM yyacTke LWnHbI (NPoBOAa), OTCTOSALLEM
OT KOHTaKTHOro COeINHEHUS Ha PacCcToAHUM He MeHee 1 M;

KOHTaKT - TOKOBeyLlasa YyacTb annapara, KoTopasi BO BpeMs onepauun pasMblKaeT U 3aMblkaeT Liemnb
UnKn B Criyyae CKONb3ALUX UK LUAPHUPHBLIX KOHTaKTOB COXpaHAET HENpPepbIBHOCTbL Lienu;

KOHTaKTHOE CoedMHEeHue - TokoBeadyllee coeguHeHue (6onToBoe, cBapHOE, BbIMOMHEHHOE METOOOM
obxaTtunsa), obecneynBaroLLee HeNPEepPbIBHOCTb TOKOBOW LiENMW.

1.3. OueHka TenmnoBoro COCTOSIHUSA aNeKTPoobopyAOBaHNS 1 TOKOBEAYLLUX YAcTeEN B 3aBMCMMOCTU OT
yCnoBun ux paboTbl N KOHCTPYKLUN MOXET OCYLLECTBMAATLCS: MO HOPMUPOBAHHbLIM TeMnepaTypaM HarpeBsa
(MpeBbiWeHNAM TemnepaTypbl), M3ObLITOYHOM Temnepartype, KO3PPUUUEHTY [EdEKTHOCTH, OUHAMUKE
M3MeHeHNna TemMmnepaTtypbl BO BpeMEHN, C USMEHEHNEM HArpy3ku, nytemMm cpaBHEHUA U3MEPEHHbIX 3HaYeHun
TemnepaTtypbl B npegenax dasbl, mexgy ¢dasamu, C 3aBeJOMO WCMPaBHbIMW yyacTkamu W T.M., B
COOTBETCTBUU C YKa3aHNAMUN OTAOENbHbIX MYHKTOB I'Ipmnomequ.

1.4. NMpepenbHble 3Ha4YeHUs1 TemnepaTypbl HAarpeBa 1 ee NPeBbILLEHNS NpMBeAeHbI B Tabn. M3.1.

Tabnuua MN3.1

AOMYCTUMBbIE TEMMNEPATYPbI HATPEBA

KoHTpONMpyeMEIe y3JIb HamBosipllee momycTuUMOE
3HauYeHMe
TeMepa- [IPEBBIIEHYIE

Typa Ha- |Temnepatryps, °C
rpeBa, °C




1. Toxoeenmymye (3a MCKIOUYESHUEM
KOHTAKTOB M KOHTAKTHEIX COEIUHEHWN) u
HEeTOKOBeayllMe MeTaJlIMUeCKMe YaCTu:

HEU3OJIMPOBAHHEE ¥ HE CONPUKACAIMECH 120 80

C UBOJALUVOHHEMM MaTepualiamMu

M30JMPOBAHHEIE MJIM CONPUKACAKIMUECH C

UBOJIAUMOHHEIMU MaTepuajaMu KJIaCCOB

HarpeBocToMkocTr no I'OCT 8865-93:

Y 90 50

A 100 60

E 120 80

B 130 90

F 155 115

H 180 140
2. KOHTAKTH M3 MeIOM M MEOHHEX CIJIaBOB

- Be3 HOKpHITUI, B BO3Oyxel B 75/ 80 35/ 40
M3OJIALIMOHHOM Macje

- C HaKJIaOHEMU CcepeBpSaHEMU 120/ 90 80/ 50
miacTMHaMmy, B BO3Oyxel B M3OJISLMOHHOM

MacJe

- C TOKpHTMEM cepebpoMm mim Hukesem, B [105/90 65/ 50
Bozayxel B MBOJIALMOHHOM Macie

- C IOKPHTHMEM CepebpoM TOJIIMHOM HEe 120 80
MeHee 24 MM

- C HOKPEITMEM OJIOBOM, B BO3myxel B 90/ 90 50/ 50
UBOJIALIMOHHOM Maclje

3. KOHTaKTH MeTajJIoKepaMMueCKUe 85/ 90 45/ 50
BOJILOPAMO- U MOJMUOIEHOCOIEepXale B

MBOJIALUMOHHOM MacJe:

Ha ocHoBe Meau/ Ha OCHOBe cepebpa

4. AnnapaTHBE BHBOIL U3 MEOM,

aJOMUHMA U MX CIJIaBOB,

npeiHazHadeHHEE IJIS COeIVHEHMA C

BHEUIIHVMM TIPOBOIOHMKAMM 3JBJIEKTPUUESCKUX

nenen:

- 0e3 MNOKPHTUS 90 50

- C IOKPEITMEM OJIOBOM, CepebpoM Miu 105 65
HUKeJIeM

5. BONTOBEIE KOHTAKTHHIE COEIMHEHUS U3

Menu, ajIOMMHMA M MX CIJIaBOB

- 6e3 NokKpelTMA, B BO3Oyxel B 90/ 100 50/ 60
UBOJIALUMOHHOM Macje

- C IHOKPEITMEM OJIOBOM, B BO3nyxel B 105/ 100 65/ 60
U3OJALMOHHOM Macie

- C TOKPHTHMEM cepefpoM mim HmMkeseM, B |[115/100 75/ 60
Bozayxel B MBOJIALMOHHOM Macle

6. IpemoxpaHMTeNu MNEepPEeMEeHHOTO TOoKa Ha

Hanpaxeure 3 KB 1 Boule:

COeIMHEHMEe U3 MeaM, AaJIOMMHUSA M UX

CIJIaBOB B BO3IyXe 6e3 MNOKpHTHI/ C

MOKPLITUEM OJIOBOM

- pasbeMHBHM KOHTAKTHHM COEeNMHEHMUEM, 75/ 95 35/ 55
OCYHECTBIIAEMEIM NPYXUHAMMI

- C pastopHEM coemuHeHueM (HaxaTue 90/ 105 50/ 65

fonTamMm MM BMHTaMVI), B TOM 4YMCJIE
BEIBOIEBI MPEOOXPaHUTEIIA




- MeTaJjUIMUYeCKUEe YacCTH, MCIOJb3yeMbe 75 35
KaK MPYXUHL U3 Menu

- n3 dochopmcTolt GpoH3H M aHasmormuHeix 105 65
CIJIaBOB
7. VI30JIAUMOHHOE MAaCJIO B BEPXHEM CJIoe 90 50

KOMMYTAILIMOHHEIX allllapaTOoB

8. BcTpoeHHHE TpaHCOOPMATOPHE TOKA

- OBMOTKM - 10

- MaTHMUTOIPOBOIE - 15

9. BoJITOBOE COeIMHEHMEe TOKOBeIyIMX - 85/ 65
BEIBOIOOB CBEMHEBIX BBOIOB B MaCJ'Ie/ B

BO3IOyXe

10. Coenunenusa ycrpoiicTs PIH CUIIOBBIX
TpaHCOOPMATOPOB U3 MeIu, e€e CIJIaBOB U
MemecoepXalyx KOMIIO3uLMy 6es
[IOKPHITMSA CcepebpoM Hpu padboTe Ha
Bosnyxel B MmacJe:

- C HaxaTueM OOoJiTaMy MUY IOPYTVMMA - 40/ 25
3JeMeHTamMy, OBeCNeuUBanIMMM XECTKOCTh
coenyHeHMs

- C HaxaTMeM MPpYyXMHAMU U - 35/ 20
camMoouMmanmecs B NPOLEcce
MepeKJInUeHNS

- C HaxaTHeM MPpyXMHAMU U He - 20/ 10
camoouMmanmuecs B MNPOLEecce
NnepeKJInyeHns

11. Toxoeegnymme XuJbl CUJIOBEIX Kabejen
B pexyMe OamTejibHoM/ aBapuitHOM NpU
HaJIMumMy M30JIALIUN.

- Y3 [NOJMBUHUIXJIOPUIHOTO I[LJIACTUKA U 70/ 80 -
NOJIN3 TUJIEHA

- U3 BYJIKAHU3MPYOIWETOCH MNOJUSTUIIeHAa 90/ 130 -
- M3 pesuHH 65/ - -

- M3 pesuHH MNOBHWEHHOM TemnocTovkoctr |90/ -
- C NPONMTaHHOM OyMaxXHOM M30JaLuMueln
npu BA3KOM OBEOHEHHOM MNPONUTKE U
HOMMHAaJIbHOM HaNpSIXeHMM, KB

1»n3 80/ 80 -
6 65/ 75 -
10 60/ - -
20 55/ - -
35 50/ - -

12. KosnexkToph M KOHTAKTHHE KOJIbIla
Hes3alMIleHHEE ¥ SallMileHHBEe [IPU
USOJIALUM KJIACCOB HATPEBOCTOMKOCTMU.

AlE/B - 60/ 70/ 80
F/ H - 90/ 100
13. HommmnoHMKM CKOJbXeHMAl/ KaueHUsd 80/ 100 -

MpumeyaHue. JaHHble, NpuBeaeHHbIe B Tabnuue, NPUMEHSIIOT B TOM Criydae, ecrnv Ansi KOHKPETHbIX
BMAOB 060pyNOBaHMSA HE YCTaHOBMEHbI APYTe HOPMBbI.



Onsa koHTakToB 1 6onToBbix KC HopMaTMBamu Tabn. M3.1 cnegyeT Nonb3oBaTbCsl NPY TOKaX Harpysku
(0,6 - 1,0) IHOM nocrne cOOTBETCTBYHOLLIErO NepecyeTa.

MepecyeT NpeBbILIEHUS U3MEPEHHOIO 3HAYEHNs1 TeMnepaTypbl K HOPMUPOBAHHOMY OCYLLLECTBMNSETCS
NCX0As N3 COOTHOLLUEHUSI:

IOEJIBETA THOM | om 2

= (----)

IEJILTA Tpab | pat

roe:

OENBbTA THoM - NpeBbILLeHne TemnepaTtypbl Npu IHOM;

OENBbTA Tpab - To e npwu Ipab.

TennoBU3MOHHBIN KOHTPOSb 3MeKTpoobopydoBaHUSA U TOKOBEOYLUMX YacTel Npu TOKax Harpysku
0,3IHOM 1 HXKe He cnocobCTBYET BbISIBIEHMIO AE(EKTOB HA paHHEN CTaAuM UX PasBUTUS.

1.5. Ona koHTaktoB M 6ontoBbix KC npu Tokax Harpysku (0,3 - 0,6) IHOM OLEHKa MX COCTOSHMWSA
NpoBOANTCS MO M3BLITOYHOM TemnepaTtype. B kayecTBe HOpMaTuBa MCMNOMNb3yeTCs 3Ha4YeHne TemnepaTypbl,
nepecyntaHHoe Ha 0,5IHom.

[nsa nepecyeTa MCNONb3yeTCs COOTHOLLEHHUE:

IOEJILTA TO, 5 0, 5l zom 2
IOEJILTA Tpab | pa6

roe OEJIBTA T0,5 - n3bbiTouHaa Temnepatypa npy Toke Harpy3sku 0,51Hom.

Mpu oueHke cocTosHMA KOHTakTOB U 6onToBbix KC Mo 13bbITOYHOM TemnepaType M TOKe Harpysku
0,5IHom pasnuuatoT cnegytowme obnacTu No cTeneHn HeMCnpPaBHOCTY.

N3bbiTouHas Temnepartypa 5 - 10 °C

HavanbHasi cTeneHb HEMCNPaBHOCTU, KOTOPYIO criedyeT AepXaTb Mof KOHTPONIEM U MPUHUMATb MepbI
Mo ee yCTpaHeHMIO BO BPeMsi NPOBEAEHMS PEMOHTA, 3annaHMpPOBaHHOIO MO rpadouky.

M36biTouHas Temnepartypa 10 - 30 °C

PaszsuBluniics aedekt. MpuHATL Mepbl MO YCTPAHEHUIO HEWCMNPaBHOCTM Mpu Onvkanwem BbIBOAE
3NeKkTpoobopyaoBaHNS M3 paboThl.

M36biTouHas Temnepatypa 6onee 30 °C

ABapuiiHbI aedekT. TpebyeT HemeaNeHHOro yCTpaHEeHNs.

1.6. OUEHKY COCTOSIHUS CBapHbIX M BbIMOSIHEHHbIX o6XaTnem KC pekomeHOyeTcs Npov3BOAMTbL MO
n3bbITOYHOM TemnepaType nnm KoacpduumneHTy gedekTHOCTH.

1.7. Tlpn oueHke TENMOBOrO COCTOSIHUS TOKOBEAYLLMX 4YacTen pasnuyalT criegylolme cTeneHu
HENCMNpPaBHOCTUN NCXOAS U3 MPUBEAEHHBIX 3HAYEHWI KoadbduumeHTa AedeKTHOCTH:

He 6ojyee 1, 2 HauasibHasa CTeneHb HEMCIPaBHOCTHM, KOTOPYI
clenyeT IepXaThb [0 KOHTPOJIEM
1,2 - 1,5 PaszBuBmMiCca nOebekT. I[IPUHATL MEPH IO YCTPAHEHMIO

HEeMCIPaBHOCTHM [NpM OJuxaniieM BBBOIE
BIIEKTPOOOOPYIOBaHUA U3 PabOTEH

Bomee 1,5 ABpapuliHell mebpexT. TpebyeT HEeMeIJIEHHOTO
YyCTpaHeHus

1.8. lNpuHumaeTcs cnepyowasi NepuoauYHOCTb NPOBEAEHNS TENNOBU3NOHHOTO KOHTPOSS.

"eHepaTopsbl - B CPOKY, YKa3aHHble B n. 3.12.

OnekTpoobopyaoBaHue pacnpeaenuTenbHbIX YCTPOWCTB Ha HanpsihkeHue:

- 35 kB n Huxe - 1 pas B 3 roaa;

-110-220kB - 1 pa3s B 2 roaa;

- 300 - 750 kB - exxerogHo.

PacnpepenutenbHble  yctponctBa (PY) Bcex HanpsbkeHWn npyv YCUIIEHHOM  3arps3HEHUM
3aNeKkTpoobopyaoBaHNS - €XErogHo.

BHeouepegHon WK-koHTponb anektpoobopydoBaHms PY Bcex HampsbkeHMn npoBoamuTcs nocne
CTUXMNHbIX BO3AENCTBUM (3HAYUTENbHbIE BETPOBLIE HArpy3kun, K3 Ha wunHax PY, 3emneTpsceHus, CurbHbI
rononea v T.n.).

BosayLiHble NUHMK anekTponepeaaydy - NpoBepka BCeX BUAOB KOHTaKTHbLIX COeANHEHN NPOBOLOB:

- BHOBb BBOAMMbIE B dKcnnyatauuio BJ1 - B nepBbIv rog BBoAa VX B 3KCMNnyaTaumio;



- BJ1, Haxogsawumeca B akcnnyatauum 25 net n 6onee, npu otbpakoBke 5% KOHTaKTHbIX COEAUHEHWN -
€XerogHo, Npu oTopakoBke MeHee 5% KOHTaKTHbIX COeQUHEHUI - He pexe 1 pa3a B 3 roaa;

- BJl, pabotalowme ¢ npegenbHbIMM TOKOBBIMM Harpy3kamu, WnvM nutalolme OTBETCTBEHHbIX
notpebutenen, unu paboTtatolime B yCNOBUSX MOBbILIEHHbIX 3arps3HeHnn atmocdepbl, 60MNbLUMX BETPOBbLIX
M ronosneaHblX Harpy3kax, - eXXerogHo;

- octanbHble BJT - He pexe 1 pasa B 6 neT.

2. CMHXpOHHbIE reHepaTopbl

2.1. TennoBmM3NOHHbIN (MHPAKPaCHLIN) KOHTPOMNb COCTOSHUA CTanu ctaTopa

KoHTponb npou3BoanTCA B cnyyasx, ykasaHHblx B n. 3.12 Hopm npu npoBeAeHUU UCMbITaHUS cTanmu
cTaTtopa reHepartopa.

CHuMatoTCa TepMorpamMmmbl 4O Nodayn HanpsKeHUs B HAMarHM4MBaroLwyo 0OMOTKy, 3aTeM B TEYeHMe
1 - 2 4y yepes kaxable 15 MWH. NpY HarpeBaHWM cTaTopa U ero OCTbiBaHUW. TepMmorpammbl CHUMAaKOTCA ANs
3ybLUoBOM YacTu cTatopa M BCEW BHYTPEHHEN MOBEPXHOCTM pacTOuvkM cTatopa npu o06ecToYeHHOMN
HamarHu4mBarLen obmoTke.

Mo cHATbIM TepmorpamMmaM onpegensalTcs TemnepaTtypbl neperpesa, KOTOpble He  OOSKHbI
npeBbIlWaTh 3Ha4YeHU, yKasaHHbIX B M. 3.12 HopMm, BbIABNAIOTCHA NoKarnbHble TennoBblAeneHns B cTtanu
crtatopa v oueHnBaeTcs Ux AonyCTUMOCTb.

2.2. 1M, K, M. TennoB13nOHHbIN KOHTPOrb Naek NoboBbIX YacTen 0OMOTKM cTaTopa

KoHTponb nNpou3BOAnNTCA MpU CHATBLIX TOPLUEBBIX LLMTaX reHepaTtopa B Cry4vasix, ykasaHHbix B n. 3.31
Hopm. lMpu ycTaHOBMBLUEMCS TEMNIOBOM PEXUME CHUMAKOTCS TepMorpammbl naek foboBbix 4acTel no
pacToyke cTaTopa npu NpoTekaHun no obmoTke NocTosiHHoro Toka (0,5 - 0,75) IHom.

B npouecce TennoBM3MOHHOIO KOHTPOMS COCTaBNAETCA TennoBas kKapTa € Temnepatypamu Ha
NMOBEPXHOCTM KOPOBOYEK NasHbIX KOHTAKTHLIX COEOUHEHWIA.

B kauyecTBe penepa MCMONb3yeTcs MOBEPXHOCTb M3ONUPYIOLLEN KOPOOOYKM MAsiHOrO KOHTaKTHOrO
COeINHEHUS, CTEPXKEHb KOTOPOro MMeeT TepMonapy Ha Meau.

3. QnekTpoaBUraTeny NepeMeHHoro 1 NOCTOSIHHOMO TOKa

TennoBM3MOHHBIA  KOHTPONIb  TEMSIOBOMO  COCTOSIHUS  MPOU3BOAMTCS Yy 9rekTpogsuratenen
OTBETCTBEHHbIX MEXaHU3MoB. [1pn TENMOBU3NOHHOM KOHTPOSE OLEHUBAETCH COCTOSIHWME MOALUUMHMKOB MO
TemnepaTtype HarpeBa (tabn. 3.1, n. 13), NPOXOAMMOCTb BEHTUMSALMOHHBIX KaHanoB W OTCYTCTBUE
BUTKOBbIX 3aMblkaHU B 0OMOTKaX - MO fOKarnbHbIM Harpesam Ha NOBEPXHOCTU Kopryca anekTpoasuratens.

4. Cunosble TpaHcdhopmaTopbl, aBTOTpaHcHopMaTopsbl,
MacnsHble peakTopsbl (B AanbHerLeM - TpaHcopMaTopsbl)

Tepmorpacpmyeckoe obcrnegoBaHue TpaHchopmaTopoB HanpshkeHnem 110 kB v Bbilwe nponssogutcs
Mpu peLlleHMn Bompoca O HeobXoAMMOCTU MX KanuTanbHOTO pemMoHTa. CHMMalTCs TepmorpaMmbl
noBepxHocTe Gaka TpaHcchopmaTopa B MecTax pacnofiokeHusi OTBOAOB OOMOTOK, Mo BbicoTe 0Oaka,
nepuMeTpy TpaHcdopMaTopa, BEPXHEW €ro 4acTu, B MecTax OONTOBOro KpenneHws korokona 6aka,
CUCTEMbI OXNaXAEHNS U MX 3NEMEHTOB U T.n. [Npu 0b6paboTke TepMorpamm cpaBHMBAKOTCA Mexay cobon
HarpeBbl kpanHuMX a3, HarpeBbl OAHOTUMHBLIX TPaHCHOPMATOPOB, AWHAMWKA W3MEHEHWUs HarpeBOB BO
BPEMEHN N B 3aBUCUMOCTWU OT Harpysku, ONpenensitoTcs nokasbHble HarpeBbl, MECTa MX PacrosfioKeHus,
COMOCTaBMSAOTCA MecTa HarpeBa C pacrnofoXeHWEM 3fIEMEHTOB MarHMTONpoBO4a, OOMOTOK, a Takke
onpegenseTca 3PEKTUBHOCTb paboTbl CUCTEM OXMNaXOEeHUS.

5. MacnoHanonHeHHble TpaHcdopMaTopbl ToKa

5.1. BHyTpeHHASA n3onaums obmoTok

U3mepstoTca Temnepatypbl Harpesa noBepxHocTen hapdopoBbiX NOKPbILLEK TpaHCHOPMaTOPOB TOKa
(TT), koTOopble He [OOMKHbI UMETb IOKanbHbIX HarpeBOB, a 3HA4YeHWd TemnepaTtypbl, U3MEpPEHHblEe B
aHarnorn4HbIX 30Hax NMOKpbILEK Tpex das, He AOSMKHbI OTNMYaTbhCst Mexay cobor 6onee Yem Ha 0,3 °C.

5.2. BHyTpeHHME 1 BHELUHWE nepeksyaoLme yCcTponcTea

OueHKka COCTOSIHMSI KOHTaKTHbIX COEOVHEHWA BHYTPEHHEro mnepeknovarwero ycrponctea 1T
NpoM3BOAMTCA NMyTEM CPaBHEHUS TemnepaTyp Ha MOBEPXHOCTW pacluvpuTenen Tpex ¢as. [NpegenbHoe
npeBbIlLeHne TemnepaTypbl Ha MOBEPXHOCTM pacLUMpUTEns, XapakTepusyiollee aBapuMHOE COCTOSHWE
KOHTaKTHbIX COEANHEHUN NepeknoYatoLLero ycTpomcTaa, Npu HOMMHaNIbHOM TOKE He AOSTKHO npeBbiwaTb 60



°C. Temnepatypa HarpeBa KOHTAKTHbIX COEQUHEHUA BHELUHEro NepeKsioYvalLLero yCTponcTea He JOMKHa
NpeBbIWATb 3HAYEHNU, yKasaHHbIX B Tadn. M3.1 (n. n. 4 n 5).

5.3. AnnapaTtHble BbiBOAbI TpaHCOpMaToOpOB ToKa

HarpeB annapaTHbIX BbIBOAOB TT He AO/MKEH NpeBbllaTb 3HAa4YeHW, NpuBedeHHbIX B Tabn. M3.1 (n.
4).

6. QnekTpoMarHUTHble TpaHCHOPMAaTOPbI HaNPSKEHNS
M3mepstoTcs TemnepaTypbl Harpesa Ha NoOBEPXHOCTU hapdOpoBbIX MOKPbILLEK.
3HayeHns TemnepaTypbl, U3MEpPEeHHble B OOWHAKOBLIX 30HAX MOKPbIWEK Tpex das, He [AOMKHbI
oTnuyaTbcs mexay cobown donee yem Ha 0,3 °C.

7. BbikntovaTtenu

Mpn KOHTPOJE KOHTAKTOB M KOHTaKTHLIX COEOUHEHUN N3MEPSAIOTCA TEMMNepaTypbl HarpeBa KOHTAKTOB U
KOHTaKTHbIX coeguHeHun (Tabn. 3.2), coeanHeHnn kamep 1 MOAynemn mexay cobon 1 OLLMHOBKOW.

Tabnuua M3.2

OBBbEM TEMJIOBU3NOHHOIO KOHTPONA KOHTAKTOB
N KOHTAKTHbBIX COEANHEHWW BbIKNIOYATENEWN

Bun BEKJIOUATEIS V3Mep aeMblt [Mpeneinb- Touka KOHTPOJIA
KOHTAKTHBEM Yy3eJl |Hasa
TeMmnepa-
TYpa
HarpeBa
<* >
MaJjioMaCJISHEE rua - n. n. 4 |[Bonrosoe KC
(6 - 10 xB) ce- |TokoBemyuMlA n b COOTBETCTBYKIEIO y3Jja
puir BMI'- 133, BHIBOX
BMII- 10 u um BulBOI - TumbOKad
IOonOOHEIE CBA3b
I'mbxkasg cB4A3b -
cBeua
llrHa - HWKHUM [IoBepXHOCTBH KOpIIyCa
KOHTAKT Oaka BHIKJIOUATEJIS B 3OHEe
IOyroracuresnbHadg |<**> pasMeneHnsa OyTroracu-
Kamepa TeJILHOV KaMepEl
MaJjioMaCJISHEIE lnHa - n. n. 4 |[Bonroroe KC y=3na
(110 xB u BBHImE) |TOKOBEIyWMA ub
cepmuyt BMT, MI'- BEIBOII
110 u um TOKONPOBOL BepxHUlt OJaHel
IonoOHEE HENOOBUXHOTO BEIKJIIOUA TEJIs
KOHTaAaKTa K
bmanuy
BEIKJIOUATEJIA
PONIMKOBEI <HE> [IOBEPXHOCTH
TOKOCHBEM bapdopoBOM MNOKPHIUKM B
IyroracuresbHas |<**> 30HE pasMeleHNs
xamepa TOKOCHEMA U
OyToTracUTeJIbHOM
KaMepu
BakoOBEE llnua - n. n. 4 |Bonrosoe KC y3ja
MaCJISHEIE TOKOBEIIYUINMA n 5
BEIBOT
IyroracurenpHas |<**> [IoBepxXHOCTH Oaka




Kamepa BEIKJIIOUATEJIA B SBOHE
pasMemneHmns
OyToTracuTeJIbHOM
KaMepHl
BosnyuiHee lMHa - TOKOBE- n. n. 4 |Boanrosoe KC
OYWMA BHBOJI ub COOTBETCTBYKIEIO y3Jjia
ToxkoBemyumme n. o 4
coenuHeHUs nb
MonmyJien BB
IOyroracuresnpHadg |<**> [IoBEpPXHOCTDb
KaMmepa, WNBOJIALMOHHOM [TOKPBIIKHA
OTIeNNTeNb UMIIMHOPA B 30HE
pasMenenns KOHTAKTOB
DJjieras3oBHE PabBoure u <EES To xe
OyTOoTraCUTesIbHEEe
KOHTAaKTEL
BakyyMHEE To xe <FFE > -t

<*> YKasaHHble MyHKTbl OTHOCATCA K Tabn. 13.1.

<**> OueHKa COCTOSIHUS OCYLLECTBMSETCA NMyTeM CpaBHEHUS U3MEPEHHbIX 3Ha4YeHUn TemnepaTyp Ha
noBepxHOCTM GakoB (MOKpbILeK) a3 BblkMovaTenen. He OOMKHbI MMeTb MECTO foKarnbHble HarpeBbl B
TOYKaX KOHTPONS.

8. PasveguHuTtenu n otgenutenm

8.1. KoHTakTHble coegnHeHus

MpeaenbHble 3HauyeHns TemnepaTypbl HarpeBa KC He JomkHbl NpeBbIWAaTh AAHHbIX, MPUBEOEHHbIX B
Tabn. M3.1 (n. 5).

8.2. KoHTaKTbl

MpepenbHble 3Ha4YeHMs TemnepaTypbl HarpeBa KOHTAKTOB He [AOSKHbl MNPEBbIWATb AaHHbIX,
npvBedeHHbIX B Tabn. M3.1 (0. 2).

8.3. BbiBOAbI pasbeanHuTEnen u otaenutenen

MpepenbHble 3HayeHWss TemnepaTypbl HarpeBa BbIBOOOB M3 Meau, antoMUHUS U UX CNaBoB,
npegHasHayYeHHblX ANS COeAWHEHWS C BHELHMMWM NPOBOAHMKAMM, HEe [OOSDKHbl MpeBbllaTh AaHHbIX,
npuBedeHHbIX B Tabn. M3.1 (n. 4).

9. SaKprTbIe N KOMMJEeKTHbIE pacnpenesinTernbHble yCTpOIZCTBa
N 3KpaHMpOBaHHbIE TOKONPOBOAbI

9.1. KoHTaKTbl 1 KOHTaKTHble coeUHEeHNsa annapaToB U TokoBeayLux yacten aueek KPY n KPYH

KoHTponb ocyLiecTBnsieTcs, ecnu MNo3BOMSIET KOHCTPYKUMA ycTpoincTBa. [lpedenbHble 3HaveHus
TemMnepaTtypbl HarpeBa KOHTAKTOB M KOHTAKTHbIX COEOUHEHWA annapaToB W TOKOBeAyLUMX 4acTewn
npuBeaeHbl B COOTBETCTBYHOLLUMX pasgenax [punoxeHus.

9.2. BbisiBneHne KOpoTKO3aMKHYTbIX KOHTYPOB B 9KpaHMPOBaHHbLIX TOKOMPOBOAAX

Mpn TennoBM3MOHHOM KOHTpone obpallalT BHUMaHME Kak Ha BO3HMKHOBEHWE FOKamnbHbIX O4aroB
TENnOBbIAENEHNs!, TaK M Ha TemnepaTypbl HarpeBa KOXYyXOB (SKPaHOB) M MECT WX MOLACOEAUNHEHMS K
TpaHcopMaTopam, reHepaTopy U MeTanfoKOHCTPYKLMSM.

MpepenbHOe 3HaYeHWe TemnepaTypbl HarpeBa MeTanInyecknx Yacten TOKONPOBOAOB, HAXOOALLMXCA
Ha BbICOTE W JOCTYMHbIX AMs1 NPUKOCHOBEHUSA YernoBeka, He OOMKHO npeBbiwaTth 60 °C.

10. COopHbIe N coeaUHUTENbHbIE LLMHbI
10.1. KoHTaKTHblE cCOegnHEHUS

MpenenbHble 3Ha4YeHWs TemnepaTypbl HarpeBa OONTOBLIX KOHTAKTHLIX COEAMHEHWUA He [OOMKHb
npeBbIWaTh AaHHbIX, MpMBeAEeHHbIX B Tabn. 3.1 (n. 5).



OueHKka COCTOSIHMA HarpeBa CBapHbIX KOHTAKTHbIX COEAMHEHWI, BbIMOJIHEHHBIX METOAOM OOXaTus,
npounssoguTca cornacHo n. n. 1.5 n 1.6 HacTogdwero MNMpunoxeHus.

10.2. N3onaTopbl LUMHHBIX MOCTOB

TennoBM3NOHHLIN KOHTPOSb M3ONSTOPOB PEKOMEHAYETCS NMPOM3BOAUTE MPU MOBLILLEHHON BIIAXXHOCTU
BO34yXxa.

Mo BbIcOoTE (hapdopa n3onstopa He AOMKHO ObITh JIOKanNbHbIX HArPEBOB.

11. TokoorpaHudmBatoLLne Cyxme peakTopbl
MpeBbIWEHNss TeMMNepaTypbl HAarpeBa KOHTAKTHbIX COEAMHEHWIA HE JOMKHO ObITb 6onee 65 °C.
12. KoHaeHcaTopbl

12.1. KoHTaKkTHble CoOeanHEeHns

lMpenenbHble 3HaYeHUA TemnepaTypbl HarpeBa KOHTAKTHbIX COeAWHEHU CUNOBbLIX KOHAEHCATOpOB,
OTOENBHO CTOSALLMX MMM COeAMHEHHbIX B GaTapelo, He AOMKHbI MpeBbIWAaTh AaHHbIX, NPUBEOEHHbIX B Tabn.
M3.1(n. 7).

12.2. OnemeHTbl 6aTaper CMNoBbIX KOHOEHCATOPOB

Mpu KoHTpONe wu3aMepseTcs TemrnepaTypa HarpeBa KOprycoB OfIeMEHTOB KOHAEHCaTOpOB.
M3amepeHHble 3HavyeHus TemnepaTypbl KOHOEHCATOPOB OOMHAKOBOW MOLLHOCTM HE AOMMKHbI OTNMYaTbCA
mexagy cobon bonee yem B 1,2 pasa.

12.3. OueHka cocTosiHUs baTapen CUIoBbIX KOHOEHCATOPOB

OueHKa TEexHW4YecKoro cocTosiHusl ©OaTapei NpovM3BOAMTCA MO pes3ynbTataMm  TenoBU3NOHHOMO
KOHTpons no n. n. 12.1 n 12.2 npu peweHun Bonpoca o6 obbeme M cpokax MPOBEAEHUS KanuTarbHOro
peMoHTa.

12.4. OnemeHTbl KOHOEHCATOPOB CBA3W U OENUTENbHbBIX KOHAEHCATOPOB

[Mpy BbIABNEHUU FNOKaNbHbLIX HarpeBOB B 3MeMeHTax KOHAEHCaTOpOB NPOWU3BOAMTCS BHeouyepeHOW
KOHTPOJIb COCTOSIHUSI UX U30MNSALMMN.

13. BeHTunbHbIE paspsaHUKA 1 OrpaHNYUTENN NepeHanps>KeHnn

13.1. OnemeHTbI paspsigHMka

[Mpn3Hakn McnNpaBHOrO COCTOSIHUS BEHTWUMBHOMO paspsigHMKa C LUYHTUPYIOWMMW pe3ucTopaMn npu
TEnnoOBU3NOHHOM KOHTpOne:

- BEPXHWE 3IrieMeHTbl B MECTE PacrofOXEHUs LWYHTUPYIOWNX Pe3nUCTOPOB HarpeTbl OAWMHAKOBO BO
BCcex ghasax;

- pacnpefeneHue TemnepaTtypbl Mo anemeHTam dasbl paspsgHUKa npakTUdeckn oauHakoBo (B
npegenax 0,5 - 5 °C B 3aBUCUMOCTM OT KONUYECTBA 3NEMEHTOB B pa3psgHUKe), a AN MHOrO3feMEHTHbIX
pa3psOHNKOB MOXET HabnoaaTbCcsa MraBHOE CHUXKEHME TemnepaTypbl HarpeBa LUYHTUPYOLNX PE3UCTOPOB
3NeMEeHTOB, HauYNHas C BEPXHero.

13.2. OneMeHTbl orpaHMunTENen nepeHanpsHKeHnn

Mpy TennoBU3MOHHOM KOHTPOMe (MUKCUPYIOTCA 3HaYeHWs TemnepaTypbl MO BbICOTE U NepumeTpy
MOKPBLILLKM SMNeMeHTa, a TaKKe 30Hbl C fIoKaribHbIMW Harpeesamu.

OueHka COCTOSIHUSI SNEMEHTOB OrpaHvyMTENnen OCyLLecTBNsSeTcsa nyTemMm ModasHOro CpaBHEHWs
N3MEPEHHbIX TEMMepaTyp.

14. MacnoHanonHeHHble BBOAbI

14.1. OueHka BHYTPEHHEro COCTOSAHWNS BBOAA

lMpoBepka OTCYTCTBMS KOPOTKO3aMKHYTOrO KOHTypa B paclmputene BBOZa MNpouM3BOauTCa Yy
MacroHanosIHEHHbIX repMeTUYHbIX BBoAoB cepumn NBMT-220/2000.

HarpeB noBepxHOCTM Kopryca paclumpuTens BBoAa He OOIMKEeH OTnuyaTbCs OT TakoBOro y BBOAOB
apyrux gas.

[MpoBepka COCTOAHWA BHYTPEHHUX KOHTaKTHbIX COeQUHEHWUI BBOAA MPOU3BOAUTCA NyTEM U3MEpPEHUS
TemnepaTyp MNo BbICOTE BBOAA Y MacnobapbepHbix BBogoB 110 kB (3aBoackme veptexu N 669, 146 u gp.),
220 kB (3aBoackon yeptex N 200-0-0), Bbinycka o 1968 r. koHOeHCATOPHbIX HerepMeTudHbIX BBoAoB 110
kB (3aBoackon yeptex N 132-0-0), 220 kB (3aBoackon yeptex N 133-0-0, 208-0-06) n 500 kB (3aBoackom
yeptex N 179-0-0, 206-0-0).

MacnoHanonHeHHbIN BBOA, HE JOIMKEH UMETb NOKarbHbIX HArpeBOB B 30HE PaCMONOXEHUST KOHTaKTHbIX
coeuHeHnn.



[MpoBepka COCTOSAHMSA BEPXHEW 4YacTu OCTOBa BBOAA MPOM3BOAMUTCS Y MACIOHanoSIHEHHOrO BBOAA
HErepMeTUYHOro UCTIONHEHNUS.

MacnoHanomnHeHHbI BBOA4 HEe [OOMKEH UMETb PEe3KOro M3MEHEeHMsI TemnepaTypbl UMM foKamnbHbIX
HarpeBOB MO BbICOTE MOKPbILLKM MO CPaBHEHMIO C BBOAAMW Apyrix das.

CkasaHHOe MoXeT ObITb CNeACTBMEM OMAaCHOrO NOHWXXEHUS YPOBHSI Macna BO BBOAE WNW YBMaXXHEHWS
(3awnamneHuns) BepxHen 4actu OCToBa.

14.2. BbiBOALI BBOAOB

lMpegenbHble 3HayeHWs TemnepaTypbl Harpesa BBoga W3 Medu, anoMWHUMA U KX CMMaBoB,
npefgHasHadYeHHbIX AfS COeAWHEeHWs C BHELWHWMW MPOBOAHWKaMM, He [OOSMKHbI MpeBbllaTb AaHHbIX,
npuBegeHHbIx B Tabn. M3.1 (n. 4).

15. MNpegoxpanuntenu

15.1. KoHTakTHble coegnHeHus

MpegenbHble 3HayeHust TemnepaTypbl Harpeea KC npepoxpaHuTenem He [AOMKHbI NpeBbiaTb
OaHHbIX, NpuBedeHHbIX B Tabn. M3.1 (n. 6).

15.2. OnpeaeneHne COCTOSIHMSA NNaBKON BCTaBKU

He pomkHO HabnogatbCa foKanbHbIX HarpeBoB B CpedHen 4acTu  U30MSAUMOHHOM  TpyOKu
npegoxpaHuTens.

16. Bbicoko4acToTHbIE 3arpagutenu

[Mpn KOHTPONEe KOHTaKTHbIX COEAWHEHWNA NpederibHble 3HAYeHWs TeMnepaTypbl Harpesa He OOMKHbI
npeBbIWaTh AaHHbIX, NpMBeAeHHbIX B Tabn. 3.1 (n. n. 4 n 5).

17. AnnapaTbl, BTOPUYHbIE LIENN N 3N1IEKTPONPOBOAKA
Ha HanpsbkeHne ao 1000 B

17.1. KOHTaKTbl 1 KOHTAKTHbIE COENHEHUS

TennoBM3MOHHBIN KOHTPOJSb OCYLLECTBISIETCA B CUIIOBbIX Lensx, wWwkadgax u cbopkax 0,4 kB ¢
noacoeMHEeHHbIMY KOMMYTaLUNOHHBIMK annapatamu, TpaHcdopmMaTopamm Toka, kabenamm u T.n.

MpeaenbHble 3HA4YeHMsS TeMMNepaTypbl HarpeBa KOHTAKTOB KOMMYTALMOHHbIX annapaTtoB HE OOIDKHbI
npeBblWaTth AaHHbIX, YkadaHHbIX B Tabn. M13.1 (0. 2), a KOHTaKTHbIX coeguHeHun - B Tabn. M3.1 (n. n. 4 n 5).

17.2. OueHka TennNoBOro COCTosAHMSA cunoBbix kabenen 0,4 kB

MpenenkbHble 3HaYeHNs TeMnepaTypbl HarpeBa TOKOBeAYLLMX XN kabenen, namepeHHble B MeCcTax Ux
noacoeauHEeHNs K KOMMYTALMOHHbIM annapataM (Npu MCnpaBHOM COCTOSIHUM NOCMeAHKX), B 3aBUCMMOCTHU
OT Mapku Kabens He JOJKHbI NPEBbIWATb AaHHbIX, NpMBeAeHHbIX B Tabn. M3.1 (n. 11).

18. SneKTpoo6opy,£|,OBaHme cucremMm 3036y>|<,u,eH|/|9| reHepartopoB
N CUHXPOHHbLIX KOMMNEeHCaTopoOB

18.1. KoHTaKTHblE COeaNHEHUS

3HayeHuns nsmepeHHbix Temnepatyp KC kKoMMyTaLMOHHbIX annapaTos, CUIOBbLIX TMPMCTOPOB, ANOAOB,
npegoxpaHvuTenen n Apyrux anemMeHToB npeobpasoBaTenen M LWKadoB He AOMKHbI MpeBbllaTh AaHHbIX,
npueedeHHbIX B Tabn. M3.1 (n. n. 4 n 5).

18.2. CvnoBble TMPUCTOPbLI U Anodbl

M3amepeHHble 3Ha4YeHns TemnepaTtyp Harpesa TUPUCTOPOB M AMOAOB He AOMXHbl OTAMYAaTbCA Mexay
cobovi 6onee yem Ha 30%.

Mpn TennoBMsMOHHOM KOHTpone obpaluatoT BHMMaHWe Ha PaBHOMEPHOCTb HarpeBa TUPUCTOPOB U
AVOL0B NapannenbHbiX BETBEWN.

19. Bo3ayluHble NMUHUK 3nekTponepeaaym

TennoBM3MOHHbINA KOHTPOSb KOHTaKTHbIX coeanHeHnn nposoaoB BJ1 ocylwiecTBnseTca ¢ BepToneTa.

19.1. bonToBblE KOHTAKTHbIE coeanHeHnsa nposoaos Bl

M3mepeHHble 3HayeHus TemnepaTyp HarpeBa He OOMKHbl MPEBbIWAaTh 3HAYEHWW, NMPUBEAEHHbIX B
Tabn. M3.1 (n. 5).

19.2. CBapHble KOHTaKTHble coeamHeHust nNpoBodoB BJ1 u KOHTaKTHble CoeMHEHUS, BbINOSIHEHHbIE
obxaTtnem



KoadhdumumeHT gedekTHOCTn y CoeauHEHUN MPOBOAOB, BLIMOSIHEHHBIX W3 ANOMUHWUS, HE [AOMKEH
npeBbiWaTh 3Ha4YeHUW, NpMBeAeHHbIX B N. 1.7 HacToswwero MNpunoxeHus.

19.3. 'po303alunTHbLIE TPOCHI

[MpoBepsieTcss OTCYTCTBME HarpeBa B MeCTax M30MnsumMM Tpoca OT onopbl (COCTOsSIHME M3onsTopa u
NCKPOBOro NpoMexyTKa).




