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(c nsmeHeHnaMU 1 gononHeHmaMK no coctosiHuio Ha 01.03.2001)

B kHWre npuBeneHsl NepUOANYHOCTb, 06 bEM N HOPMbI UCNbITAHUA FTEHEPATOPOB, ANEKTPOABUraTenen,
TpaHcopMaTopOoB, BbIKIKOYATENEN 1 OPYroro 3NeKTpoobopyaoBaHNS SNEKTPUYECKMX CTaHLMIA U CEeTEN.

LWectoe u3gaHne HopMm copepXut TpeboBaHMS, YTOYHEHHbIE C Y4E€TOM ONbiTa 3HEProCUCTEM,
HanagoYHbIX OpraHu3auui, PEMOHTHbIX 3aBOAOB W Hay4YHO-UCCMEOOBaTENbCKMX MHCTUTYTOB. B Hero
BKITOYEHbI COBPEMEHHbIE METOAbl OMArHOCTUKM 3reKkTpoobopyaoBaHMs, OHO LOMOJSIHEHO TakKe HOpMamm
KOHTPOJIS 351era3oBow annapaTypbl, BaKyyMHbIX BbIKIoYaTeNen, orpaHuunTenen nepeHanpsikeHui, kabenenm
C NOSIM3TUIEHOBOW M30NSAUMEN, NpeoXpaHuTenen-pasbegmHuTenen.

B HacTosiwem mnsgaHum ydteHbl U3SMEHEHUSA U AoMNonHeHus, yTeepxaeHHble PAO "EQC Poccuun”, no
cocTtosaHuio Ha 01.03.2001.

Hopmbl npegHasHayeHbl Ons WUHXEHEPHO-TEXHUYECKOro MepcoHana, 3aHMMAaloLWEeroca Harnagkon,
aKcnnyaTauuen n peMOHTOM 3MEKTPOODOPYAOBaHUSA ANEKTPUYECKUX CTaHLMIA 1 CeTeN.

Mpeancnosne

O0bem M HOPMbI UCMbLITAHUI 3NEKTPOObOPYAOBaHNS (M3JaHue LWecToe, B ganbHenwem - Hopmbl)
coctaeneHbl AO "®upma OPIP3C", AO "BHUMN3" n AO "YpanTtexaHepro" m pacCcMOTpeHbl KOMUCCUEN,
obpasoBaHHoON [lenapTameHToM Hayku n TexHukm PAO "ESC Poccun".

B Hopwmax, kak npaBunio, He NPMBOASATCA METOOUKM UCMbITAHUI U METpPOornyeckne TpeboBaHus, Tak
KaK OHU OTPaXXeHbl B MHCTPYKLUSX, METOOANYECKMX YKa3aHMsAX, MOCOOMSAX U T.N.

C BBegeHvem B [enicTBME HacTosAwmx Hopm cumTaioTca ytpatvBwumu cuny Hopwmbl mcnbiTaHus
anekTpoobopyaoBaHus (M3gaHue nsatoe, M.: Atomusgat, 1978).

1. OBLWME MONOXEHUA

1.1. Hactoswmmun Hopmamu cnegyeT pykoBOACTBOBATLCS Npy BBOAE 3nekTpoobopyaoBaHus B paboTy
M B npouecce ero akcnnyatauuu. Hapsgy ¢ Hopmamu cnegyeT pykoBOOCTBOBATbCS [OEWCTBYHOLLMMU
PYKOBOOSALLMMMN OOKYMEHTAMWU, @ TaKKe WHCTPYKLUMSIMW 3aBOAOB - WU3rOTOBUTENEN 3NEKTPOOOOPYAOBaHNS,
€CIn OHW He NpoTuBopeYdaT TpeboBaHusM Hopwm.

1.2. Hopmamn npeagycmaTtpuBalTcs  Kak  TpaguUMOHHbIE  WUCMbITAHWUS,  MONIOXMTENbHO
3apekoMeHaoBaBLUME cebsi B TEYEHME MHOTMX NET, TaK U UCTbITaHWUs, He NpeayCMOTPEHHbIE NpeablayLLMM
M34aHWEM, HO LUMPOKO MNPUMEHsiEMble B MNOCMEAHWE rofdbl WM MOATBEPAMBLUME CBOK 3(PEKTUBHOCTL
(Hanpumep, xpomatorpacduyeckmii aHanu3 rasoB, PacTBOPEHHbIX B Macne, WHgpakpacHas AMarHocTuka,
OouUeHKa CTapeHust BymaxkHOW M3onsuumM 1 Ap.), Kak npaewumo, He Tpebylowme BbiBoga obopynoBaHus U3
paboTbl M NO3BONSIOLME ONpPeaensaTb CTENeHb Pas3BUTUS M ONACHOCTb BO3MOXHbLIX Ae(EKTOB Ha pPaHHUX
cTagusx.

1.3. B Hopmax npuHATLI crnieayolme yCroBHble 0003Ha4YeHMs KaTeropuin KOHTpons:



M - npu BBOAE B 3KCMMyaTauMlO HOBOMO 3NEKTPOOOOpyooBaHUA UM anekTpoobopyaoBaHus,
npolleaLwero BOCCTAHOBUTENbHBIN UMW KanuTarnbHbIA PEMOHT M PEKOHCTPYKLMIO Ha Cneumanm3npoBaHHOM
PEMOHTHOM MpeanpuaTuu;

K - npy kanMTansHOM peMOHTE Ha SHEepPronpeanpuATY;

C - Npu cpegHeM peMOHTE;

T - npu TekyLLLEM PEMOHTE 3NEKTPOOBOPYAOBaHUS;

M - mexay peMoHTamu.

KaTteropmss "K" BKMOYaeT KOHTpPONb Mpyv  KanutanbHOM pPEMOHTE Kak [daHHOoro BuAa
3NeKkTpoobopynoBaHUs, Tak U 060pyaOBaHNS JAHHOTO NPUCOEANHEHUS.

WcnbiTaHus npu cpegHux pemMoHTax TypboreHepaTopoB C BbIBOAOM POTOpa NPOM3BOASTCSA B 0ObeMe U
no HopMam ans kanutanbHoro pemoHTa (K), a 6e3 BbiBoga potopa - B o6bemMe 1 Mo HopMam Ansi TEKYLLEro
pemoHTa (T).

MepnoanyHOCTb MEXPEMOHTHOIO KOHTPOMS 3N1eKTpoobopyAoBaHMs, eCiiv OHa He ykasaHa B T3 vnu
B COOTBETCTBYHOLUMX pasaenax Hopm, ycTtaHaBnvMBaeTCs TEXHNYECKMM PyKOBOAUTENEM 3HEPronpeanpuaTus
C Yy4YyeTOM YCMOBWA W ONblTa 3KCMMyaTauuu, TEXHWYECKOr0 COCTOSHMS M CpoKa  ChnyXbbl
3NeKTPoobopyaOBaHUS.

14. B Hopmax npvBegeH nepevyeHb WCMbITAHUN W NpegernbHO  AOMNyCTUMbIE  3HAYEeHUs
KOHTPOMNMpPYeMbIX NapameTpoB. TexHUYeckoe COCTOsSHME 3MeKTpoobopyaoBaHus onpedensieTcs He TOMbKO
nyTeM CpaBHEHWS pPe3yNnbTaTOB KOHKPETHbIX WCMbITAHWUA C HOPMUPYEMBIMW 3HAYEHUSMW, HO K MO
COBOKYMHOCTW pe3ynbTaToB BCEX NPOBEAEHHbIX UCMbITAHUA, OCMOTPOB M AaHHbIX 3KcnnyaTtaumm. 3HavyeHus,
NonyyYeHHbIe MPU UCMNbITAHUAX, BO BCEX CIyYasX OOSMKHbI OblTb CONOCTaBMNEHbI C pe3ynbTaTaMmun U3MepeHni
Ha Opyrnx hasax anekTpoobopyaoBaHWs M Ha OOHOTMNHOM obopyaoBaHun. OOHaAKO rNaBHBIM SABNSETCA
COMOCTaBIIEHNE W3MEPEHHBLIX MPU  UCMbITAHMAX 3HAYEHUN NapaMeTpoB 3reKTpoobopyaoBaHMA C KX
WUCXOOHBIMW 3HAYEHUSIMU U OLEHKa MMEILLMX MEeCTO pa3nuuuin No ykasaHHbiM B Hopmax gonycTUMbIM
n3ameHeHusM. Beixoq 3Ha4yeHW napameTpoB 3a yCTAHOBMNEHHbIE FPpaHuLbl (NpedenbHble 3Ha4YeHus) cnegyet
paccMaTpvBaTh Kak NpU3Hak Hanm4msa AedeKkToB, KOTopble MOTYT NPUBECTU K OTKa3y 000opyaoBaHus.

1.5. B kayecTBe UCXOOHbIX 3HAYEHWI KOHTPONMPYEMbIX MapamMeTpoB MpW BBOAE B 3KCMMyaTauuto
HOBOTO 3MEeKTPO06OoPYyAOBaHNS MPUHUMAIOT 3HAYEHWs!, yKa3aHHble B MacrnopTe UnmM npoToKofe 3aBOACKUX
ucneitaHvin. pu aKCnnyaTauMOHHBIX MCNbITAHWUSX, BKMAKOYAasi UCMbITAHWS MNPy BbiBOAEe B KanuTarbHbIN
PEMOHT, B KaYe€CTBE MCXOAHbIX MPUHUMAIOTCA 3HA4YeHUs MapameTpoB, ONpedereHHble UCTbITaHMAMKU Mpu
BBOAE B 3KCMnyaTaum HOBOro anekTpoobopynoBaHus. KauyecTBo MpoBOAUMMOro Ha SHEpPronpeanpuatTum
peMOHTA OLEHMBAETCHA CPaBHEHMEM Pe3yrbTaTOB WCMbITAHUA NOCNEe PEMOHTA C OAaHHbIMW NPU BBOAE B
3KCnnyaTauuio HOBOro 3M1ekTpoobopyaoBaHMs, NPUHUMAEMbIMU B Ka4ecTBe MCXOOHbIX. [ocne KanuTanbHoro
UNU BOCCTAHOBUTEMbHOIO PEMOHTA, a TakKe PEKOHCTPYKUWUW, MPOBEAEHHbIX Ha chneuuanus3vpoBaHHOM
PEMOHTHOM MPEAnpUATUN, B Ka4eCTBE UCXOAHbLIX AN KOHTPONSA B npouecce AanbHenwen akcnnyatauum
NPUHUMAIOTCH 3HAYEHWS], NOSYyYEHHbIE NO OKOHYaHUM PEMOHTA (PEKOHCTPYKLUN).

1.6. KoHTponb anekTpoobopynoBaHUs NPOM3BOACTBA MHOCTPAHHLIX (OMPM NPU HaNM4YUM 3KCMEPTHOMO
3akntoyerHns PAO "ESC Poccuun™ o cOOTBETCTBMM (DYHKLMOHANbHbLIX NMOKas3aTenen atoro obopynoBaHUs
YCINOBUAM 3KCMnyaTaumm u OenCTBYIOLWMM OTpacrneBbiM TpeboBaHMSAM NPOM3BOAUTCS B COOTBETCTBUM C
yKasaHusMn (oUpMbI-NoCTaBLLMKa.

1.7. Kpome ucnbiTaHuii, NnpeaycMOTpeHHbIX Hopmamu, Bce anekTpoobopydoBaHME LOIDKHO MPONTU
OCMOTP, NpoBepKy paboTbl MeXaHM4YeckoW 4acTu W ApYyrne WUCMbITAHUA COMMacHO WMHCTPYKUMSM MO ero
aKcnnyaTauum 1 pEMOHTY.

1.8. TexHn4yeckMM pyKOBOAMTENSAM 3JHEPronpeanpuatTMn pekomeHgyeTcs obecneuvnBaTb BHedpeHue
npeaycMoTpeHHoro HopmMamu KOHTPOMNsi COCTOSIHUS anekTpoobopyaoBaHust nogd padounm HanpsikeHuem,
MO3BOMAIOLLErO BbISIBNATL AedEeKTbl HA paHHUX CTaausiXx MX pasBuTUs, NpuBrekas npu HeobxogmmocTu
opraHusauum, akkpeauTOBaHHble Ha MpaBo MNPOBEOEHUs COOTBETCTBYHOLUMX WCnbiTaHuMn. 1o mepe
HaKoMMeHUs oOMbiTa NPOBEAEHUS KOHTPOMNS nog paboyum  HanpskeHWeM pPeLUeHUEM TEeXHUYECKOro
pYKOBOAMTENS 3HEepronpeanpuATuss BO3MOXHbI Mepexod K YCTaHOBIEHWI0 O4epeHbiX CPOKOB PEMOHTa
3N1eKkTpoobopyaoBaHUSA MO pe3ynbTataM LUMAarHOCTUKM €ro COCTOSIHUSI M OTKa3 OT HEeKOTOpbIX BWAOB
UCMbITaHWI, BbINOMHAEMbIX HA OTKITIOYEHHOM 3NEKTPOOOOPYA0OBaHUN.

1.9. TennoBM3NOHHBINA KOHTPOJb COCTOSIHUSA 3NeKTPoobopyAOBaHNS peKOMEHAYETCA MPON3BOANTbL ANS
pacnpefenuTenbHbiX YCTPOWCTB B UeNoM. [ns 3akpbiTbiX pacnpegenuTenbHbiX YCTPOWUCTB KOHTPOSb
NPON3BOAMNTCSH, €CMX 3TO MO3BOMSIET X KOHCTPYKLMSI.

1.10. OueHka COCTOSIHMSI pPe3epBHOrO 3r1IeKTPoObOpPYyOOBaHMS, a Takke ero 4actel u pgetanen,
HaxoAsLWwmMxcs B pe3epBe, Npou3BOoguTCcA B obbeme, ykasaHHOM B Hopmax. [lepnoguMyHOCTb KOHTpOrMsA
yCTaHaBNMBaeTCs TEXHNYECKUM pyKOBOAUTENEM IHEPronpeanpuaTus B 3aBUCUMOCTU OT YCITOBUIN XpaHEHUS.

1.11. WcnbiTaHne noBbIWEHHBIM HaMpshKEHMEM MPOMBILLIIEHHOW 4YacToTbl o0b6sA3aTenbHO  Ansg
anekTpoobopyaoBaHUA Ha HanpskeHue o 35 kKB BKMUNTENBHO.



lMpn oTcyTcTBUM HeoBXOOUMOW MCMbITaTENbHOW annapaTtypbl MEPEeMEHHOro ToKa [omnycKaeTcs
UCNbITbIBaTb ANEKTPoobopyAoBaHNe pacnpeaenmTenbHbIX YCTPOUCTB HanpshkeHnem 0o 20 kKB noBbILLEHHbIM
BbINPAMIIEHHBIM ~ HanpsbkeHMeM, KOTOpoe  AOMKHO OblTb  paBHO  MOMyTOpPakpaTHOMY  3HAYEHUIo
NCMNbITATENbHOIO HANPSXXEHUS NPOMbILLIIEHHOW YaCTOTbI.

1.12. OnekTpoobopygoBaHMe W M3ONATOPbl Ha HOMMHANbLHOE HanpshkeHue, npesblarLee
HOMWHANbHOE HanpsiKeHWEe SMEKTPOYCTaHOBKWU, B KOTOPOM OHWU 3KCMIyaTUMPYHTCS, MOTYT MCMbITbIBATbCA
NPUMOXEHHbIM HanpsXXeHneM, yCTaHOBMNEHHbIM AMs Knacca Usonsaunv 4aHHOW 3NeKTpOoyCTaHOBKMN.

Ecnu ucnbiTaHe BbINPSAMMNEHHBIM HaMNpsiKeHMEeM WU HanpskeHWeMm MPOMbILLSIEHHOW 4acTOThbl
nponssoauTcst 6e3 oTcoeanHEHNs OLLMHOBKM 3neKTpoobopyaoBaHna pacnpeaenuTensHoro yCTponcTea, To
3HaYeHNE MCMbITAaTENBHOIO HanpsKeHWs NPUHUMAETCS NO HOpMaM Ansi 3rekTpoobopyaoBaHUst C cambiM
HU3KUM YPOBHEM UCMbITATENIBHOIO HaMNPsPKEHNS.

McnbiTaHne NOBLILWEHHBIM HanNpPshKEHMEM W30MNATOPOB M TpaHCOPMAaToOpOB TOKA, COEAUHEHHbIX C
cunoBbiMM Kabenamu 6 - 10 kB, moxeT npousBoauTbcs BMecTe C kabenamu. OueHKka COCTOSHUS
NpOU3BOAUTCHA MO HOPMaM, NMPUHATLIM O11S CUMNOBbLIX Kabenew.

1.13. MNocne NonHoM 3amMeHbl Macra B MacroHanoHEHHOM 351eKTpoobopyaoBaHUM (KpOMEe MachsiHbIX
BbIKMOYATENEN BCEX HAMPSIKEHMIN) ero M3onaums OorkHa ObiTb NoABeprHyTa MOBTOPHbLIM MCMbITAHUAM B
COOTBETCTBMM C HacTosLWwmMn Hopmamu.

1.14. B cny4asx BbIXxo4a 3Ha4YeHUn onpeaensiemblX npy UCMbITaHUAX NapaMeTpoB 3a YyCTaHOBMNEHHbIE
npegens! Ans BbIABMEHUSA MPUYMH 3TOrO, a Takke npu HeobxoammocTy Goree NOMHOM OLEHKM COCTOSHMSA
anekTpoobopyooBaHus B UenoM U (M) ero OTAefbHbIX Y3MOB PEKOMEHAYeTCs MCMonb30BaTb
OONOMHUTENbHbIE UCMBITAHUA W U3MEPEHUs, ykasaHHble B Hopmax. [lonyckaetca Takke npuMeHeHune
UCNbITAHUA U WU3MEPEHUIA, He NPedyCMOTPEHHbIX HacToswumMu Hopmamu, npu ycrioBuM, 4YTO YPOBEHb
UcnbITaTenNbHbIX BO3AENCTBUIN HE NPEBLICUT yKazaHHOro B Hopmax.

1.15. YcTpoKcTBa penenHon 3awutbl U 3NEKTPOABTOMATMKN NPOBEPSIOTCA B 0ObEME U NO HOpMam,
NPVBEAEHHBIM B COOTBETCTBYHOLLMX HOPMATUBHO-TEXHUYECKUX JOKYMEHTaX.

1.16. MeCTHbIe UHCTPYKUUWN AOMKHbI OblTb NPpMBEAEHbLI B COOTBETCTBME C AaHHbIMU Hopmamu.

1.17. OOGbeM M CpOKM WCMbITAHMSA 3neKTpoobopyaoBaHUA MOMyT W3MEHATBCA TEXHUYECKUM
pykoBogutenem AO-3Hepro, anektpocTtaHuuu, MNOC B 3aBMCMMOCTM OT NPOM3BOACTBEHHOW BaXKHOCTU U
HaOEeXHOCTU 0b6opyAOBaHKS.

O6bemM uncnbiTaHUA 3MeKTPoobopyaOBaHMSA pacnpedenuTenbHbiX ceTer HanpsbkeHvem go 20 kB
yCTaHaBMNMBaeTCs TEXHUYECKMM PyKOBOAUTENEM NPEANPUATUS, SKCMYaTUPYIOLLIEro 3N1eKTPOCETH.

1.18. B Hopmax npumeHsoTCca cnegytoLme NoHATUS:

MpegoenbHO JdonycTMMOe 3HaveHwe napameTpa - Hambomnbluee WM HavMeHbllee 3HayeHue
napameTpa, KOTOpoe MOXeT MMeTb paboTocnocobHoe anekTpoobopygoBaHue.

McnpaBHOe COCTOSIHME - COCTOSIHUE 3MnekTpoobopyaoBaHus, NP KOTOPOM OHO COOTBETCTBYET BCEM
TpeboBaHNSAM KOHCTPYKTOPCKON N HOPMATUBHO-TEXHUYECKOWN AOKYMEHTaLUN.

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

PemMOHT MO TEXHUMYECKOMY COCTOSHUIO - pPEMOHT, OObeEM M BpeMsi MNpPOBEAEHMS KOTOPOro
ONpenensioTcad COCTOSIHMEM  3MeKkTpoobopyaoBaHWs MO pe3ynbTaTtam  KOHTPONs, MpOBOAMMOIO C
NepuoguYHoOCTbIO U B 06beMe, yCTaHOBIEHHbIMU HacTosAWw MM Hopmamu.

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

KomnnekcHble UCNbITaHWS - UCNbITaHUS! B 00beMe, OnNpeaensieMom creLmanbHON NporpaMmmon.

V|3MepeHMF| - HaxoxgeHune 3Ha4veHuA (*)M3W—leCKOI7I BEIMMYNHbI ONbITHbIM NyTéM C MNOMOLbIO
TEXHNYECKUX cpeacTs, MMeLWnxXx HOpMMpoBaHHbIE METPOJIorn4eckme cBoWcTBa.
norpeLLIHOCTb namMepeHusa - oonyctumMmblie npepgenbl NOrpeLwHoOCTH, onpeaendaemMmbie

CTaHOAaPTM30BaHHOW UM aTTECTOBAHHOW METOOUKON N3MEPEHNIA.

WcnbiTaTtenbHoe HanpsbkeHue yactoTbl 50 'y - gercTByoLee 3HAYEHNE HaNPSHKEHUS] MEPEMEHHOTO
TOKa, KOTOpOe [OOJPKHA BblAepXKMBaTb B TE€YEHME 3a[aHHOr0 BPEMEHW BHYTPEHHSS U BHELLHAS U30Naumst
3MeKTpoobopyaoBaHUS NpPY ONpenerieHHbIX YCNOBUAX UCMbITAHUS.

McnbiTaTenbHoe  BLINPSAMIIEHHOE — HaMpsbkeHWe -  aMMUTYOHOE  3HA4YeHue  BbINPSIMIIEHHOro
HaNpsPKEHUs, MPUKNaabiBAEMOrO K 3MEeKTPOOOOpyAOBaHUIO B TEYEHMEe 3aJaHHOro BpeMEeHu npu
onpeerieHHbIX YCroBUSaX UCMbITAHUS.



OnekTpoobopygoBaHMe ¢ HOpMarnbHOW M3onAunen - anekTpoobopydoBaHve, NpegHasHavyeHHoe Ansi
NMPMMEHEHNS B 9MEeKTPOYCTaHOBKaX, MOABEPXKEHHbIX AENCTBMIO aTMOCKEpHbIX MNepeHanpsKeHun, npu
0BbIYHBIX Mepax Mo rpo3o3aiumTe.

AnekTpoobopyaoBaHme ¢ 06rer4yeHHon M3onaumen - anekTpoobopynoBaHne, npeaHasHavdeHHoe Ans
NPYMEHEHNS NULIb B 3NEKTPOYCTaHOBKaX, HE MOOBEPKEHHbLIX OEACTBUIO aTMOCHEPHLIX NepeHanpsikeHni,
UNM  MNpu  cneuuanbHbIX Mepax Mo rpo3o3aluTe, OrpaHMYMBalOWMX aMnnuTyay aTtMocdepHbIX
nepeHanpshkeHUin [0 3HaYeHUI, He MpPEeBbIAWMX aMiiaUTyaQy OOHOMWHYTHOTO UCNbITaTenbHOro
HanpskeHus YactoThl 50 Iy,

AnnapaTtbl - CWNOBblE BLIKMOYATENMW, BbIKNIOYATENN HArpyskn, pasbeavHuTenu, OTAenuTenu,
KOpOTKO3aMbIKaTenu, 3aseMnuTenu, npegoxpaHuTenu, npegoxpaHuTenn-pasbeanuHUTeNn, BEHTUIbHbIE
paspsgHvKK,  OTPaHMYUTENW  MEepeHanpsbkeHW,  KOMMIEKTHbIE  pacnpefenuTenbHble  YCTPOMCTBA,
KOMIMIEKTHbIE 3KPaHMPOBaHHbIE TOKOMPOBOALI, KOHOEHCATOPSI.

2. OBWME METOONYECKUE YKASAHUA
MO NCTLITAHUAM 3JIEKTPOOBOPYLOBAHNA

2.1. WcnbiTaHua 9neKkTpoobopyaoBaHUA [OOSMKHbI MPOM3BOOMTLCA C  cobntogeHnem TpeboBaHMIN
npaBun TEXHUKM Ge3onacHoOCTy.

N3mepeHre U30MAUMOHHBIX XapakTePUCTUK 3NeKTpoobopyaoBaHusA nog paboyum  HanpsKeHuem
paspellaeTcs OCYLEeCTBMATb MPU YCMOBUM WCMOMb30BaHWUS YCTPOMCTB, obecneumBarolimx 6e3onacHoCTb
paboT 1 3aWwmnTy HOPMarbHO 3a3eMIIAEMOro HU3KOMOTEHUMAarnbHOro BblIBOAa KOHTPONMpyemoro obbekra ot
NOSIBNIEHMSA HA HEM ONACHOTO HaNPSPKEHWS NPY HAPYLLEHUW CBS3W C 3eMIEN.

2.2. DOneKkTpuyeckMe  UCMbITaHUA  M30MAUMM  3MNeKTpoobopyaoBaHuss U OoT6op  npobbl
TpaHcdOpMaToOpHOro Macna Afis UCMbITaHWA HeobXo4MMO NPOBOAMTE NPY TemnepaType N3oNALUN He HUXKe
5 °C, kpome oroBopeHHbIX B Hopmax cny4vaeB, Korga u3amepeHus criegyeTt npoBoauTb Npu 6onee BbICOKOM
Temnepatype. B oTgenbHbix cnyyasx (Hanpumep, NpyM MPUEMO-CAATOYHbIX MCMbITAHUSIX) MO PELUEHUIO
TEXHUYECKOrO PYKOBOAUTEMSI 3SHEPronpeanpuaTus U3MEPEHUS TaHreHca yrna AWMSMEeKTPUYECKUX MoTepb,
COMPOTMBMEHMS U3OMALUUN U Opyrne M3MEpeHWst Ha anekTpoobopydoBaHWM Ha HanpskeHve go 35 kB
BKITIOYMTENBHO MOryT MpOBOAMTBCS Mpu Oonee HU3KOM Temnepatype. W3mepeHust 3neKkTpu4eckux
XapaKTepUCTUK U30NsLun, MPon3BedeHHbIE NPY OTpULATENbHBLIX TEMMepaTypax, AOIKHbI ObITb MOBTOPEHbI B
BO3MOXHO O0riee KOpoTKME CPOKU Npy TeMnepaType nsonauum He Hmke 5 °C.

2.3. CpaBHeHne xapakTepuCTUK N30nsLmm AOMKHO NPOM3BOAUTLCH MPU OOHOW U TOW e TemnepaType
nsonsauun unm 6nmskux ee 3HadeHusax (pacxoxgeHue - He 6onee 5 °C). Ecnu 310 HEBO3MOXHO, OOMKEH
NPUMEHATLCA TEMNepPaTYpPHbIN NepepacyeT B COOTBETCTBUM C UHCTPYKLMSAMU MO IKCNIyaTaumm KOHKPETHbIX
BWAOB aneKkTpoobopyaoBaHus.

Mpn n3amepeHnn conpoTMBEHMS M30NSALMU OTCHET NoKasaHW MeraoMMeTpa npou3soamTcs Yepes 60
C nocne Havana namepenuin. Ecnn B cootBetcTBun ¢ Hopmamu TpebyeTtcsi onpegeneHne koadduumeHTa
abcopbunn (R60"/R15"), oTcyeT npomsBoanTcsa ABaxabl: Yepes 15 1 60 ¢ nocne Havana namepeHui.

2.4, VIcnblTaHWIO MOBbLILLEHHLIM HAMNPsPKEHWEM [OOMKHbI NPeALecTBOBaTb TLATENbHbIA OCMOTP U
OLEHKa COCTOSIHUA M30NAUMM OPYTMMN METOLAMM.

lMepen npoBeaeHMEM UCMLITAHUIA M3ONALMU ANEKTPOODOOPYAOBaHUSA (32 UCKITIOYEHUEM BpaLLAOLLMXCA
MaLLVH, HAXOASLMXCS B 3KCMyaTaumnm) HapyXXHasi MOBEPXHOCTb N30MALUN AOMKHA ObITb O4YMLLEHA OT Mbifn
N rpa3n, KpoMe Tex CriyyaeB, Korga WCMbITaHUA NpoBOOATCS METoAOM, He Tpebyllmm OTKIYEHMS
3NeKTpoobopyaoBaHUS.

2.5. WcnbitaHne wunsonaumMm o6GMOTOK BpallalomUXCss MalluH, TpaHCOPMAaToOpOB U peakTopoB
MOBBILLIEHHBIM MPUMOXEHHBIM HanpsikeHnem 4YactoTbl 50 L OOMKHO MpPOM3BOAUTLCH MOOYepedHo Ans
KaXXOON 3MNeKTpUYEeCcKM He3aBUCMMOWN Lenu Unu napannenbHoW BeTBM (B MOCreAHeM cryyae npu Hanuuuu
MonHoOM wmsonauMn mexagy BeTBaMM). [Mpu 3TOM BbIBOA MCMbITaTeNbHOrO YCTPOWCTBA, KOTOPbIN Oyaer
HaxoauTbCHA NOA HanNpPsPKEHWEM, COeQUHSAETCS C BbIBOAOM UCMbITYEMOW 0OMOTKW, a APYroW - C 3a3eMMeHHbIM
KOpMycOM MCNbITyeMOro anekTpoobopyaoBaHusl, C KOTOPbIM Ha BCE BPEMS UCMbITAHWA OaHHOW OBMOTKM
3NEKTPUYECKN COEOUHSIIOTCA BCE ApYyrne 0OMOTKM.

OBMOTKM, COeQUHEHHbIE MeXay CODOOI Harnyxo n He MMEKLLNE BbiBEAEHHbIX 0O0MX KOHLIOB KaXKgon
hasbl NNy BETBU, AOMKHbI UCMbITEIBATLCS OTHOCUTENBHO Kopnyca 6e3 nx pabeanHeHus.

2.6. MMpun ncnbiTaHUAX 3NEKTPOOOOpPYAOBaHUSA MOBLILIEHHLIM HanpsbkeHnem YactoTbl 50 'y, a Takke
NpyM M3MEpPEHUM TOKa W MOTEPb XOJSIOCTOrO XOAa CWIOBbIX M M3MEpPUTENbHbIX TpaHCHOpPMaTopoB
peKoMEeHOyeTCS UCNOMNb30BaTh JIMHEVHOE HaMNPsPKEHWE NUTAatoOLLEN CETU.

2.7. WcnbiTaTenbHoe HanpsikeHne [OOMKHO NOOHMMATLCA MMAaBHO CO CKOPOCTbIO, AoMycKatollen
BM3yarbHbIi KOHTPOMb MO M3MepuTenbHbIM npubopam, M MO AOCTUKEHWM YCTaHOBMEHHOrO 3HA4YeHus
NOAAEPKMBATLCH HEM3MEHHbIM B TeYeHWe BCero BpeMeHu wucnbiTaHus. [locrne Tpebyemon BblOEpPXKKM
HanpshkeHue NnaBHO CHWXaeTCs OO0 3Ha4YeHUs He bonee ogHOW TPeTU UCNbITaTeNbHOro U OTKNIOYaeTCS.
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3. CMHXPOHHbIE TEHEPATOPHI,
KOMIMEHCATOPbI <*> N KOJINEKTOPHbLIE BO3BYONTEN

<*> [lanee AN CoKpalleHus - reHepaTtopbl. HOMUHaNbHasA MOLHOCTb YKa3blBAETCS aKTUBHasA - Ons
reHepaTopoB U peakTUBHas - A/1s1 KOMMEHCATOPOB.

3.1. TunoBo 06bEM M HOPMbI UCTIbITAHWI
TunoBoi 06bEM U HOPMbl UBMEPEHUIN U UCTIbITAHUI FreHepaToOpPOB BO BPEMS UM MOCIe MOHTaxa, npu
KanuTanbHbIX N TEKYLLUUX PEMOHTAX, a Takke B MEXPEMOHTHbIN nepuog npueeaeHsl B n. n. 3.2 - 3.34.
"eHepaTopbl Ha HanpsixkeHne 1 KB 1 Bbiwe MoLHOCTLI0 MeHee 1000 kBT ucnbIThiBatOTCA 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 HanpshkeHue Hwke 1 kKB He3aBUMCUMMO OT MOLLHOCTU WCMbITBIBATCA KakK MUHUMYM
Tonbko no n. n. 3.2, 3.3, 3.5, 3.6, 3.8, 3.16 n 3.17.
O6beM M HOpMbI MOOMNEPALMOHHBLIX U3MEPEHUA U UCMbITAHUA NPU BOCCTAHOBUTENbHBLIX PEeMOHTax
0OMOTOK reHepaTopoB cBeAeHb! B [MpunoxeHun 1.
3.2. OnpegeneHune ycrnoBun BKIMOYEHNS B paboTy reHepaTopoB 6e3 CyLlkm
Mocne Tekyllero, cpegHero Unn KanutanbHOrO PEMOHTOB reHepaTopbl, Kak NpaBuIio, BKIOYAKTCS B

paboTy 6e3 CyLIKN.

NPUIOXeHnA

noJyiHoro

eHepaTopbl, BHOBb BBOAUMbBIE B 3KCMyaTauuMi UNW MpoLleAlne PEMOHT CO CMEHOW OOMOTOK,
BKrtovatoTca 6e3 cyukun, ecnu conpotmeneHme usonsuumn (R60") n koadpduuymneHt abcopbunm (R60"/R15")
OBMOTOK CTaTOPOB MMEIOT 3HAYEHNS HE HIDKE YKa3aHHbIX B Tabn. 3.1.

AOMYCTUMBIE 3HAYEHWA COMNPOTUMBIEHNA N30J1ALNA
N KOSOPNLIMEHTA ABCOPBLINIA

VICTIBIT Yy MBI Bun Hanpaxe-| HonycTumMmoe [lprMeuaHMe
DJIEMEHT n3Me- |[Hue mMe- 3HadYeHUe
reHmua T'aoOMMET— | COIIPOTUBIIEHUA
pra, B muzsonasaumm, MOMm
1. OBbmMoTka I 2500/ He wMeHee IOna xaxnoy Gasel uin
craTopa 1000/500 | necaru MeraoMm|BeTBM B OTIAEJILHOCTU
<K HR> Ha KWJIOBOJIBT |[OTHOCMTEJIbBHO KOpIlyca
HOMMHAJIBHOTO (M OPYyI'MX 3a3eMJI€HHBIX
JIMHEVHOTO baz uam BeTBEN.
HalpsIXeHUs 3Hauenme R60"/R15"
He Humxe 1,3
I 2500 [Io mHCTPpykKUMM |[Ipy NPOTEKAHUMU
3aBoma-— OVUCTUILIIATa dYepes3
U3TOTOBUTENI |0OOMOTKY
K, T 2500/ R60" m R60"™/R15"
<x> 1000/500 HE HOPMUPYKTCS, HO
<EE> IOJIKHBEl YUMTEIBATHCHA

IpM PELeHMM BOIpoca
O HeOOXOIOVMMOCTU
cymwku. Kak npaeuio,
HEe IOJIXHO OBITH
CylECTBEHHBIX
PACXOXIOEHUM B
COIPOTUBJIIEHUN
U3OJIAUUM U
kooddmLIMeHTaX
abcopbumm pas3HbBIX (as
UM BETBEM, eCJu

Tabnuua 3.1



IIOOOOHEIX PAaCXOXIESHUM
He HaObJwOoaslioCk B
Npenenymmx
USMEPEHMAX IIPU
OIMBKUX TeMIlepaTypax

2. ObMoTka I, X, |[1000 He menee 0,5 [JomnyckaeTcs BBOI B
poTopa T <*>, | (monyc- (IpM BOOAHOM |3KCILIyaTaluio
M KaeTcda OXJIaXIOEeHUM — |IeHepaTopOB
500) C OCYUIEeHHOM’ MOIUIHOCTBIO HE BHIIE
OOMOTKOM) 300 MBT C
He IBHOIIOJIICHBIMM
poTopaMu, Opu
KOCBEHHOM WJIN
HENOCPEenCTBEHHOM
BOBOYIIHOM U
BOIOOPOIHOM
oxXJIaxXIeHUnu OOMOTKM,
yMeen
CONPOTUBJIIEHUE
MU3OJIAUUM HEe HUXe 2
xkOM HOpM TeMIepaType
75 °C wym 20 xOM npm
TeMmnepatype 20 °C.
[Ipu BoJsbley MOWHOCTHU
BBOL I'eHepaTopa B
SKCIJIyaTaluio C
CONPOTUBJIEHMEM
M30JIaUUM OOMOTKM
poropa Huxe 0,5 MOMm
(mpm 10 - 30 °C)
IOONIyCKaeTCsa TOJIBKO
IO COTJIAaCOBAHMUI C
3aBOIOM—
U3TOTOBUTEJIEM
I, K 1000 [Io mHCcTpykuuu |IlIpn NpoTexkaHUMU
3aBoma-— OVMCTUILIIIATA Yepes
VBTOTOBUTEJNS |OoxJaxmanimme KaHaJbl
ODOMOTKM
3. Lenu I, K, 1000 He menee 1,0
BO30OYXIEeHUSI T <*>, | (monyc-
reHepaTopa u (M KaeTcd
KOJIJIEKTOPHOTO 500)
BO3OyIOMTENd
CO BCeM
OpUCOenuHEH~
HOM amnmnapaty-
pon (6es oO-—
MOTOK poTopa
u BO3OyOUTE—
JisI)
4. OBMOTKMU I, K, 1000 He menee 0,5
KOJIJIEKTOPHBEIX |T <*>
BO3OyIMTEN IS U
nom—
BO3OyIOmUTEeNd
5. BaHmaxwu I, K 1000 He menee 1,0 |Ipu 3a3eMJIeHHON

AKOPSA U

OoOMOTKEe H9KOpSA




KOJIJIEKTOPA
KOJIJIEKTOPHEIX
BOROYyIUTENIS U
noneo30youTe—
Jig

6. Vzojupo-
BaHHBIE
CTSXHEIE OOJITH
cTanu craTropa
(mocTymHBEE
nJjs
V3MEPEeHU)

1000

He menee 1,0

7. TOOMUMITHUKN/
Y YIJIOTHEHUS
BaJa

1000

He menee 0,3
onsa
TMOpoOTeHepa—
TopoB u 1,0
s
TypboreHepa-—
TOPOB U
KOMIIEHCATOPOB

I IMOpOTreHepaTopoB
U3MEepeHMe MNPOU3BO—
OUTCH, €CJM INO3BOJIA-
€T KOHCTPYKLMS T'eHe-
paTopa M B 3aBOLCKOM
MHCTPYKLUMM He ykaszsa-
HEI DoJiee XeCTKUe
HOPMEI

8. Iuddysopr,
M TEL
BEHTUJISATOPOB
U OpyTrue Y3JibE
cTaTopa
TeHepaTopOB

500 -
1000

B

COOTBETCTBUM
C 3aBOICKMUMU
TpebOoBaHUAMU

9. TepmomaT-
UMK C
COEeOMHUTEJb—
HBEIMM
npoeonamMu,
BKJIOUA S
COeOMHUTETb—
HBle NPOBOXA,
YJIJIOXEHHEIE
BHYTPU
reHepaTopa

- C KOCBEHHHM
OXJIAXIOeHUEM
OBOMOTOK
craTopa

- C Hemnocpen-
CTBEHHBEIM OX~—
JaxgeHmeM 00—
MOTOK CTaTopa

250 wnnm
500

500

He menee 1,0

He menee 0,5

HanpaxeHue
MeraoMMeTpa -
3aBOICKOM
VHCTPYKLUN

10

10. KoHuLeBOM
BEIBOII OOMOTKIM
craTopa
TypboTreHepa-—
TOPOB Cepuu
TI'B

2500

1000

lsmepeHne
NPOM3BOOUTCA IO
COeIMHEeHMsA BEHBOIA C
0OMOTKOM CTaTopa

<*> ConpoTuBreHue

n3onaumm

obMOTOK

cTaTtopa,

poTopa w”n CUCTEM

BO30YyXaeHUs

Cc

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



Korga He TpebyeTcs npoBedeHve cneuvanbHO Afis 3TOW Lenu OeMOHTaxHbIx pabot. [Jonyckaetcs
NpOBOANTb U3MEPEHNS BMECTE C OLLUMHOBKOW.

<**> ConpoTMBrieHMe M30MSUMU U3MEPSETCA NMPU HOMWHANbHOM HanpsbkeHun obmoTkm go 0,5 kB
BKITIOUMTENBHO MEraoMMeTpoM Ha HanpsbkeHue 500 B, npy HOMWHaNbHOM HanpshXeHun obmoTku cebiwe 0,5
kB oo 1 kB - meraommeTpom Ha HanpsixeHne 1000 B, a npu HOMUHaNbHOM HanpshXXeHun obmoTky Bbiwe 1 kB
- MEraoMMeTpoM Ha HanpsikeHune 2500 B.

lMocne nepenankun COEOMHEHUN Yy TeHepaTopoB C T[UMb30BOM WU30OMSAUMEN MOACYLWIKA sBNsSieTcH
06s3aTenbHON.

Y BHOBb BBOAMMbIX USN MPOLUEAWMX PEMOHT CO CMEHOM OOMOTOK reHepaTopoB C rasoBbiM (B TOM
yucne BO3OYLIHbIM) OXNaXaeHnem oOMOTOK CTaTOpOB, KPOME TOro, OOSPKHA MPUHMMATbLCA BO BHMMaHue
3aBMCMMOCTb TOKOB YTEYKM OT MPUIIOXKEHHOrO HanpsbkeHuss no n. 3.4. Ecnv uHCTpykumen 3aBopga-
M3roTOBMTENST BHOBb BBOAMMOIO TreHepaTopa WM MHCTPYKUMEN nocTaBliMka o6MOTOK cTatopa
npegycMaTpuBaloTCa OOMOSHUTENbHbIE KPUTEPUW OTCYTCTBUS YBMAXHEHWS W30MAUUKW, TO OHM TaKke
OOMKHbI BbITb MCNOMNB30BaAHbI.

Ona reHepatopoB ¢ GymMaKHO-MacrsiHOM M30NAUMEN HEOOXOAMMOCTb CYLUKM MOCIe MOHTaXa U
PEMOHTOB yCTaHaBMMBaeTCs MO UHCTPYKLMKN 3aBOAa-N3roToBUTENs.

O6MOTKM POTOPOB rEHEPaATOPOB, OXNaXgaeMble ra3om (BO34yXOM Ui BOAOPOAOM), HE NMoABEpraTCs
CyLIKE, €Cnn COMPOTMBIIEHNE U3ONALUUN OOMOTKM MMEET 3HA4YeHMe He HUXKe ykasaHHoro B Tabn. 3.1.
BkntoueHne B paboTy reHepaTopoB, OOMOTKM POTOPOB KOTOPbIX OXMaXAAlTCs BOOOW, MPOM3BOAUTCSA B
COOTBETCTBUM C UHCTPYKLMEN 3aBOOA-U3rOTOBUTENS.

3.3. iamepeHure conpoTUBNEHNs N30MALUK

ConpoTtuBneHe u13oNsauMnm Uu3MepsieTcs MeraoMMeTPOM, HanpsbkeHue KOToporo BbibupaeTcss B
CcooTBETCTBMM C Tabn. 3.1.

ConpoTtuBneHve msonauum obMOTOK cTatopa C BOAAHBIM OXNaXaeHueM usmepsietcs 6e3 Boabl B
oOMOTKe, nocrne npodyBKM €€ BOASHOrO TpakTa CXaTbiM BO3AYXOM MpU COEAMHEHHbIX C 3KpaHOM
MeraoMmeTpa BOL4OCOOPHBLIX KOMMeKTopax, U30MMPOBaHHbIX OT BHELIHEN CUCTEMbI oxnaxaeHus. Criyyaw,
KOrfa u3amepeHunsi NpoM3BOAATCS C BOAOW B 06MOTKe, cneLmanbHO OroBOopeHbl B Tabnumue.

[onyctumble 3Ha4YeHUs1 CONPOTUBIIEHUS U30MALMK U koadduumneHTa abcopbuumn npu Temnepartype 10
- 30 °C npuBegeHbl 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 BbINOMHSETCs uamepenue, n 30 °C.

3.4. 1, K, M. UcnbiTaHne nsonaumm obMOTKMN cTaTtopa NOBbILWEHHLIM BbINPAMITEHHBIM HANPsXXeHNEM C
n3MepeHnem Toka yTeuku

Ona ucneiTaHMs o6MOTOK CTaTOPOB BrepBble BBOAMMBIX B 3KCMMyaTauuio reHepaTopoB 3aBUCMMOCTb
UCMbITATENbHOIO BLINPSIMIEHHOrO HanpskeHusl, KB, OT HOMMHaNbHOIO HanpsPKeHWst reHepaTopoB, KB,
npvBeaeHa fanee:

Io 6,6 BKJIOUMTEJIBHO 1,28 x 2,5UHOM
Ceemie 6,6 mo 20 BKJIOUMTEJILHO 1,28 (2U0HoM + 3) <*>
Ceemie 20 mo 24 BKJINOUUTEJILHO 1,28 (2U0HoM + 1) <**>,

<*> 3HauyeHus UCMbITAaTENbHOIO BLINPAMIIEHHOrO HanpshkeHuss ana TypboreHepatopoB TIB-200 u
TIrB-300 cooTtBeTCcTBEHHO NpuHMMatoTea 40 n 50 kB.
<**> Insa typboreHepatopoB TBM-500 (UHom = 36,75 kB) - 75 kB.

B aKcnnyatauun wmsonauna 0OMOTKM cTaTtopa WwucnbiTbiBAeTCA BbIMNPAMMEHHBbIM HanpaXeHunem y
reHepaTopoB, HaunHasi ¢ moluHocty 5000 kBT.

[Ona reHepaTopoB, HaxoAdLMXCA B 3KChfyaTauun, UCMbITaTeNbHOE BbINPSAMMAEHHOE HanpsikeHue
npuHMMaeTca paBHbIM 1,6 UCNBITATENBLHOrO HaMPsPKeHUA MPOMBILLNIEHHON 4acToTbl, HO He Bbille
HaNpsPKEHUs, KOTOPbIM UCMbITbIBANCS reHepaTtop nNpu BBOAE B 3Kchnyataumio. [Ana MeXpeMOHTHbIX
UCMbITAHWA UCTbITATENbHOE BbINPSIMIIEHHOE HAMpsKeHWE BbiOMPAeTCA MO yKa3aHMIO MNaBHOMO MHXeHepa
aHepronpeanpuaTus. PekoMeHayeTcsl, 4YTOObl CHWXXEHWE WCMbITAaTENbHOMO HAMpPsSPKEHWUsl, €CrM  OHO
npenycmoTpeHo, Obino He 6onee yem Ha 0,5UHOM No cpaBHEHUIO CO 3HAYEHUEM, MPUHSITLIM MPU NOCNEAHEM
KanuTanbHOM pemoHTe. [lpu OueHke pe3ynbTaToB TOKM YTEYKM HE HOPMUPYKOTCA, HO MO XapakTtepy
3aBVICMMOCTM UX OT MUCMbITATENIBHOMO HaMpsKeHWsl, aCMMMETPUM TOKOB No dasam unm BETBSAM U xapakTepy
N3MEHEHNS] TOKOB YTEYKM B T€YEHME OOHOMWHYTHOW BbIAEPXKKN CyOAT O CTEMNEHW YBNaXHEHUSA U30NALMM 1
HanMyuuu gedekros.



TOKM yTeYKkM Ons MOCTPOEHMSI KPUBBLIX 3aBUCUMOCTU WX OT HaMNpPsPKEHWs] OOJDKHbI U3MEPSTbCS He
MEHee 4YeM MpU NATU PaBHbIX CTYNEHAX HanpshkeHus. Ha kaxgowm CTyneHu HanpsbkeHue BblAepXuBaeTcs B
TeyeHne 1 MWH., MpM 3TOM OTCYET TOKOB yTeukn npousdsoamtca veped 15 n 60 c. CTyneHn JormkHbl ObiTh
onmskumm k 0,5UHoM. Peskoe Bo3pacTaHWe ToKa YTEYKW, HEenpornopuuoHanbHOE POCTYy MNPUIIOKEHHOIo
HanpsbkeHUs,, 0COBEHHO Ha MOCnedHMX CTYNeHsAX HanpsbkeHus (nepermb B KPUBOW 3aBUCMMOCTU TOKOB
YTEYKM OT HanpsbkeHWsl) SBNsSieTCsl NpM3HaAkoM MeCTHOro gedekTa MU30nsiuuM, ecriv OHO MPOUCXoAWUT npwu
ncnbiTaHUM ogHow ¢asbl 0OMOTKM, UMW MPU3HAKOM YBNAXHEHWUsl, €CrM OHO MPOUCXOOUT MPU UCTbITaHWUK
Kaxkgon dasbl.

XapaKTepucTUKON 3aBUCUMOCTM TOKa YTEYKN OT HanpsikeHns aBnsieTcs KoadPUUNEHT HENNMHENHOCTMU:

Ium UHO

roe:

UHG - HaubornbLuee, T.e. NOMHOE NCMbITaTeNbHOE HanpskeHne (HanpsXXeHne nocnegHen CTyneHn);

UHM - HauMeHbLUee HanpsbkeHne (HanpshkeHne nepBov CTyneHn);

[HB, IHM - TokM yTeuku (160") npy HanpskeHUaX UHB n UHMm.

Ecnn Ha nepBon CTyneHn HanpsKeHUs TOK yTeYkn nmeet 3HavyeHne meHee 10 MKA, To 3a UHM 1 IHMm
JonyckaeTcs NPUHUMAaTb HanNpsKeHWe U TOK MEepPBON U3 MOCneayoLwWwmx CTyneHen, Ha KOTOPOW TOK YTEYKU
coctaBnsieT He MeHee 10 MKA. [Ins BHOBb BBOAMMbIX FreHEpPaTopoB KOI(PPULMEHT HENUHENHOCTU OOIDKEH
ObITb He Bonee Tpex.

KoadpdbnuneHT HennHemHOCTM He Y4uuMTbiBaeTCsd TOrfa, Korga TOKM YTeukuM Ha BCeX CTyneHsax
HanpshkeHus He npeBocxogAaT 50 MKA. PoCT Toka yTeukn BO BpeMSi OQHOMUHYTHOW BbIAEPXKKN N30MAUUn Nog,
HanpshKeHMEM Ha OOHOW M3 CTyMNeHen ABnseTcsa Npu3Hakom gedekTa (BKMoyasi yBNaXKHEHVE U30NsALMn) U B
TOM cny4vae, korga Toku He npesbiwatT 50 MKA. Bo nsbexaHne MeCTHbIX MeperpeBoB M30NAUMM TOKaMu
yTEYKUN BblAepKKa HaMnpsPKeHWUS Ha OYepedHON CTyNeHu AONyckaeTCsl Nvlb B TOM CriyyYae, ecrnv TOKWU yTeYKn
He MPEeBbILLAIOT 3HAYEHWN, YKa3aHHbIX HUXKE:

KpaTHOCTBH MCHOEITATEJIBHOT'O HANPSAXEHUId 0,5 1,0 1,5 u Brome
IO OTHOWeHMH K UHOM
Tok yTeuku, MKA 250 500 1000.

McnbiTaHne n3onauumn nomHbIM UChbliTaTenbHbIM HanpsaxeHnem B Te4eHune 60cc onpegeneHmnem Toka
YTEYKN nocnegHen CTyneHun c4yntaeTcda o gHOBpPEMEHHO N UCTMbITAHUEM SﬂeKTpMHeCKOﬂ NPOYHOCTN n3onaunmn
BbINMPAMNEHHbIM HaMpAXXeHNneMm.

Hpmmeanme.YIeHepaTopOB C BOAAHbIM oxnaXXgeHnem mnsonauna 06MOTM4CTaTOpa UCnbiTbiBaeTCcA
NOBbIWEHHbIM BbINPAMIIEHHBIM HanpsXXeHnem, ecrin 3To No3BOJTAET KOHCTPYKUUA.

3.5. VicnbiTaHne NOBbILWEHHBIM HAMPSPKEHNEM NMPOMbILLIIEHHON YacTOThbl
3HayeHne ncnbiTaTenbHOro HanpsXXeHust NpuHMMaeTcs no Taobn. 3.2.

Tabnuua 3.2

WNCMNbITATEJNIbHBIE HAMPAXXEHUA MPOMbILLNEHHOW YACTOTHI

VICHOBITY MBI Buzn XapakTepucTukKa VcnelTaTenbHOE [IpuMeuaHme
3JIEMEHT ¥UC— |MIM THUI T'eHepaTopa| HaOpsaxeHUe,
[IEI— kB
Ta-
HUA
1. OBbmoTka I MomHocTs mo 1 0,8 (2UnomMm +
craTopa MBT, HOMMHAJILHOE 1), HO He
TeHepaTopa HaNpsSXeHKe BEHIIe MeHee 1,2
0,1 xB
MomuocTs oT 1 MBT (0,8 (2UHOM +
¥ BhHILIE, 1)
HOMMHAJIbHOE
HanopsaxeHue nmo 3,3




KB BKJIOUMUTEJIEHO
MomHoCTE OoT 1 MBT
M BHIIE,
HOMMHAJILHOE
HaNpsSXeHMe CBHIIe
3,3 no 6,6 kB
BKJIOUMTEJIEHO
MomHoCcTeE OoT 1 MBT
" BHIIE,
HOMMHAJIbHOE
HaIpsSXeHMe CBHIIe
6,6 mo 20 kB
BKJIIOUMTEJIEHO
MomHOoCTs OT 1 MBT
Y BHIIE,
HOMMHAJILHOE
HalpsXeHMVe CBEHIIE
20 xB

0,8 x 2,5UnoM

0,8 (2UuomMm +
3)

0,8 (2UnomMm +

2. OBmoTka MomzocTs oT 1 MBT |2UHOM + 1 Ecom cbopka
craTopa M BHIIE, craTopa
I'mopoIreHepaTo— HOMIMHAJIBHOE IIPOM3BOONUTCA Ha
pa, WMXTOBKAa HanpsxeHue 1o 3,3 MecTe MOHTaxa, HO
VIV CTBIKOBKA KB BKIIOUMTEJILHO He Ha ObyHIDameHTe,
JacTeM craTopa MomHocTe oT 1 MBT |2,5UHOM TO OO YCTAHOBKU
KOTOPOTO M BHIIE, craTopa
IIPOM3BOONTCHA HOMIMHAJIBHOE Ha (j_)yH,HaMeHT ero
Ha MeCcTe HallpAaXeHMe CBHIIEe MCIIBITaHMA
MOHTaxa, IO 3,3 mo 6,6 kB IPOVBBONSATCS II0
OKOHYAaHUU BKJIOUMTEJILHO In. 2, a mnocJje
IIOJIHOM COOPKU MomuocTs oT 1 MBT |[2UxoMm + 3 YCTaHOBKM — IIO
OBOMOTKU U Y BHILE, n. 1 Tabnamus
VBOJIMPOBKHU HOMMHAJILHOE
COeIVHEeHUN Hanpsxeuue no 20

kB BKJIOUUTEJIBHO
3. OBbmMoTka I'enepaTopE BCEX (1,5 1,7) JlcnelTaTeJibHOE

craropa
TeHepaTopa

MOIIHOCTEM

UHOM, HO He
BLINIE
VCIHTAaTEeJIbHO—
TO HaNpSXeHUS
opu BBOIE
TreHepaTopa B
DKCILTYaTalnio
U He Huxe 1
kB

HaOpsaxeHMe
IIPMHYMaETCS
1,5UHoM nJiga
TypOOTeHEPaTOPOB
MomHocTho 150 MBT
M BHIIE C
HEeIoCpeICTBEHHEM
oxJlaXIeHMEM
OOMOTKM CTaTopa.
g reHepaTopoB
OPpYyTHUX MOIHOCTEN
VCHEITATEeJIbHOE
HaopsaxeHMue
IpMHMMaeTCHd
1,5UH0M npu
€XeTOIHEIX
VICOEITAHMAX WM II0
crielajib HOMY
PeleHno TJIaBHOTO
VHXeHepa
SHEePIONPennpusaTmna
IOJiIS T'eHepaTopoB,
npopaboTaBLMX
Boyee 10 jerT.




VlcnelTaTeJsIbHOEe
HalpsaXeHue
IpUHUMaeTCs

1, 7UHoM kak
obgazaTesIbHOE IIPU
VCIBEITaHUAX,
OPOBOIMMEIX pexe 1
paza B I'on, Kpowme
TypbOoTeHepaTopOB
MOmHOCTREID 150 MBT
u boJjee C
HeIoCpenCTBEHHEM

OoXJIaXIeHMEM
OoOMOTKM CTaTopa
T'enepaTope BCEX [Io pemeHno PexomeHnnyercsd,
MOWHOCTEN TJIaBHOTO UTOOEl CHMXEeHME
VHXeHepa VCIEITaTeJIbHOT'O
SHepTonpen- HalpsSXeHUs, €Clu
IPUATUA OHO MNPenyCMOTPEeHO
STUM PEleHVEM,
OBLIO He 6OoJiee
0, 2UHoM 1O
CpaBHEHU CO
3HAYEHYEeM,
VICIIOJIb3YEMEIM IPU
IocJieIHEM
KallMTaJIbHOM
peMoHTEe
4. OBMOTKa I'eHepaToOpEl BCEX 8UHOM
SABHOIIOJIIOCHOT'O MOUIHOCTEMN BOBOYXIEeHUS
poTopa TeHepaTopa,
HO HE HUXe
1,2 u He BHIIE
2,8 B
T'eHepaTOpPH BCEX 6UHOM
MOUIHOCTEN BO30OyXIOeHMS
TeHepaTopa,
HO He Hmxe 1
xB
5. ObMoTka T'eHepaTOpPE BCEX 1,0 VcoelTaTesbHOe
HESBHOIIOJIIOCHO— MOWHOCTEN HanpsXeHUe
TO poTopa IPUHUMAETCH
paBHEIM 1 B
TOT'Ha, KOI'Da BTO
HE IIPOTUBOPEUUT
TpebOBaHMAM
TeXHUYE CKUX
YCJIOBUM BaBola-
UBTOTOBUTEJIA .
Ecnu TexHumueckuMm
YCJIOBUSAMU
IpenyCMOTPEHE
foJjiee XeCcTKUue
HOPMBI MCIIBITAHUA,
VICIIBITATEeJIbHOE
HaOpsaXeHMe IOJDKHO
OBITE ITOBBIIEHO
6. OBbmoTka T'eHepaTOPEl BCEX 8UHOM OTHOCUTEJIBHO




KOJIJIEKTOPHEIX MOIIHOCTEMN BO3OYyXIEeHUI KopIyca u
BO3OyIUTENS U TeHepaTopa, BaHmaxen
nonBos3bynuTe-— HO He HUXe
Jis 1,2 u He BHIIE

2,8

K T'eHepaTOpPE BCEX 1,0 To xe
MOUHOCTEN

7. Lenmu II, K|I'eHepaTOpPE BCEX 1,0
BO30OYXIEeHUSI MOIIHOCTEM
8. PeocTar II, K|I'eHepaTOpPE BCEX 1,0
BOBOYXIOEeHUS MOUIHOCTEM
9. PesucrTop II, K|I'enepaTOpH BCEX 2,0
Uenu TalmeHus MOWHOCTEN
nojia u ATl
10. KoHueBOMU In, K|{Tre-200, TIB-200M |31,0 <*>, VCTIIBITaHU S
BBIBOI OOMOTKU 34,5 <**> IIPOBOIOATCA OO
craTopa TI'B-300, TI'B-500 39,0 <*>, YCTaHOBKU

43,0 <**> KOHILIEBBIX BHEIBOIOB

Ha TypOoreHepaTop

<*> [1Ns1 KOHLIEBbIX BbIBOJOB, UCMbITAaHHbLIX HA 3aBoAe BMeCTe C U3onsaumei obMoTku cTaTopa.
<**> [INsl pe3epBHbIX KOHLEBbLIX BbIBOAOB Nepes YCTaHOBKOW Ha TypGoreHepaTtop.

MpoOoMKNTENBHOCTL MPUIOXKEHUS UCMbITATENBHOTO HanpskeHus cocTaenseT 1 MuH. U3onsuumio
OOMOTKM CTaTopa MallUVH, BrepBble BBOAMMbIX B 3KCMyaTaumio, peKoOMeHOyeTCs WCMbITbiBaTb OO BBOAA
potopa B cTtatop. [pu KanuTanbHbIX PEMOHTAX W MEXPEMOHTHBIX MCMbITAHUSIX FeHepaToOpOB M30MNAUMSA
0oOMOTKM cTaTopa MCMbITbIBAETCA NOCNe OCTaHoBa reHepatopa W CHSATUS TOPLEBbLIX LUUTOB A0 OYMCTKM
n3onauumn ot 3arpsisHeHns. Msonaums reHepatopo TIB-300 go 3aBoackoro N 02330 BkntountensHo (ecnm
He 3aMeHsinack 0bMoTKa) UCTbITLIBAETCS MOCINE OYUCTKU €€ OT 3arpsi3HeHus.

B npouecce ncnbiTaHus Heobxoaumo BeCcTU HabnogeHe 3a cocTosiHMeM NOBOBLIX YacTeln OOMOTOK y
TypOoreHepaTopoB Y CUHXPOHHbLIX KOMMEHCATOPOB NPU CHATbIX TOPLEBLIX LWMTaX, Y MAporeHepaTopoB - Npu
OTKPbITbIX JTHOKax.

M3onsauns o6MOTKM poTopa TypOoreHepaTopoB, BrnepBble BBOAUMBIX B 3KCMyaTauuto, NCMbITbIBAETCA
NPy HOMWHAIbHOW YacToTe BpaLleHnst poTopa.

Y reHepaTOpOB C BOASIHbIM OXNaXAeHMem u3onsaums obMOTKM cTaTtopa WCMbITbIBAeTCs Npu
LUMPKYNAUUN B CUCTEME OXITaXOEHUS AUCTUINATA C yaenbHbIM conpoTusneHnem He meHee 100 kOM X cm 1
HOMWHAarNbHOM pacxode, ECNN B UHCTPYKLMK 3aBOAa - N3rOTOBUTENS reHepaTopa He yka3aHo nHade.

Mpn NnepBoM BKITHOYEHUN FreHepaTopa ¥ NOCIEPEMOHTHBIX (C YACTUYHOW NN NOMHON CMEHOW OOMOTKM)
UCMbITAHWUAX TEeHepaTopoB C HOMWHAambHbIM HanpskeHnem 10 kKB u Bbiwe nocre MchnbITaHUsA M30NAuUMK
OOMOTKM MOBBLIWEHHBIM HaMNpPsHPKEHNWEM MPOMBILUNIEHHOW 4acToTbl B TeyeHue 1 MWH. ucnbiTaTenbHoe
HanpshkeHWe CHWKaeTCd OO0 HOMMHANbHOIO 3HayeHUs U BblAEpXKMBaeTCs B TeyeHve 5 MuH. Ans
HabngeHUa 3a XxapakTepom KOPOHMPOBaHWUS NOBOBLIX YacTen obmoTku crtatopa. [pyn 3TOM He OOImKHbI
HabnogaTbCsl COCPedOTOYEHHOE B OTAENbHbLIX TOYKAxX CBEYEHMEe XKENTOro U KpacHOBaToro LBeTa, ObiM,
TrneHve baHgaxen n ToMy NofobHble siBneHus. Fonyboe 1 6enoe ceeveHne gonyckaeTcs.

Mepen BkNo4eHWEM reHepaTopa B paboTy MO OKOHYaHWMM MOHTaxa WM pemMoHTa (Y
TypboreHepaTopoB - Nocrie BBOA4A poTopa B CTAaTOp U YCTAHOBKM TOPLEBLIX LMTOB) HEOBX0AMMO NPOBECTU
KOHTPOMbHOE WUCMbITAHWE HOMMHANBbHBLIM HAaMNPsPKEHNEM MPOMBILLUSIEHHOW 4YacTOTbl MIU  BbIMNPAMIIEHHbLIM
HanpsikeHneM, paBHbiM 1,5UHoM. [poaomkuTenbHOCTb UCNbITaHNSA 1 MUH.

He gonyckaeTca CoOBMeELLEHMNE UCMbITAHWUIA MOBLILLEHHBIM HAaNPsKeHWEM M30NALUMM 0OMOTKM cTaTopa U
OPYIMX PacrorioXXeHHbIX B HEM 3MIEMEHTOB C MPOBEPKOW ra3onyioTHOCTM KOpryca reHepatopa M3bbITOYHbIM
OaBrieHneM Bo3ayxa.

VcnbiTaHus n3onsumMm reHepaTopoB Mepes BKAYeHMEM KX B paboTy (MO OKOHYaHWM MOHTaXKa WIu
pemMoHTa nocre BBOAa poTopa B CTAaTOP M YCTAHOBKM TOPLEBLIX LUUTOB, HO 4O YCTAaHOBKWU YNNOTHEHWU Bana
W 00 3anofiHeHWs BOAOPOOOM) NPOBOOATCS B BO3AYLLIHOW Cpede Mpu OTKPbITLIX JII0KaxX ctatopa U Hanmm4um
HabnogaTens y aTux fnokoB (C cobniogeHnem Bcex mep 6esonacHocTn). Npu obHapyxeHun Habnogarenem



3anaxa ropernon nsonauun, Abima, oTONeckoB OrHH, 3BYKOB 3NEKTPUYECKUX pa3psgoB U ApYrux Npu3HakoB
MOBPEXOEHUS UNKN 3aropaHnin M30nALMK UCTbITaTeNbHOE HanpsKeHne AOMMKHO ObiTb CHATO, MKMW BbICTPO
3aKpbITbl U B CTATOP NOAAH MHEPTHBIN ras (yrnekucnoTa, asorT).

KoHTpoOnbHbIE MCNbITaHUS AONycKaeTCst NPOBOAUTL MOCMEe YCTAHOBKM TOPLEBbIX LUMTOB U YNNOTHEHNN
npu 3anofiHeHUn ctaTopa MHEpPTHbLIM ra3oM UNM Npyv HOMUHAaNbLHOM AaBneHun Bogopoga. B atom cnydvae
nepeg WucCnbiTaHUEM M3ONSAUMU MOBbLIWEHHBLIM HanpsXXeHWem Mpu 3anofiHEHHOM BOAOPOOOM  Kopnyce
reHepatopa HeobGXOAMMO MNPOM3BECTM aHanuM3 rasa, 4YTobbl ybeauTbCs B OTCYTCTBUM B3pPbIBOOMACHOM
KOHUEHTpauuu.

Mpyn wncnbITaHUM MNOBBIWEHHBIM  HaMNPsXKEHWEM MOMHOCTbIO COOpPaHHOM MaluMHbl  AOMKHO ObiTh
obecrneyeHo TlaTtenbHoe HabnoaeHne 3a U3MEHEHUAMN TOKa U HaMNpPsXKeHUst B LLeNn UCTbITyeMOn 06MOTKM
1 OpraHM3oBaHO NPOCIyLUMBaHWE Kopnyca MalluHbl ¢ cobniogeHnem Bcex mep 6e3onacHocTy (Hanpumep, ¢
MOMOLLLID M3onNUpylowero cretockona). B cnyvyae oOHapyXeHUs Npu  UCNbITAHUSAX OTKNOHEHUA OT
HOpMarnbHOro pexuma (TONYKM CTPenok naMepuTenbHbIX NPUBOPOB, MOBbILEHHbIE 3HAYEHNUS TOKOB YTEUKU
MO CpaBHEHWIO C paHee HabnOaBLUMMUCS, LUENYKN B KOpMNyce MalluuHbl W T.M.) UCMbITaHUS AOSMKHBI ObiTh
npeKpaLleHbl M MOBTOPEHbI NMPU CHATbLIX LUMTaX.

AHanornyHelM 06pa3oM AOMKHbI MPOBOAUTLCSA NPOMUIAKTUYECKME UCMBbITAHWA MEXAY PEMOHTaMM,
€CNnu OHW NPOBOAATCS 6e3 CHATUS TOPLEBbLIX LLIUTOB.

Mpw nUcnbITaHNAX NOBLILEHHBIM HaNpsXXeHneM nsonsauun obMoTOK reHepaTopoB creayeT cobnogaTb
Mepbl NPOTUBONOXapHOW 6e3onacHoOCTK.

3.6. N3amepeHue conpoTmBneHns NOCTOAHHOMY TOKY

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

HopMmbl onyCTUMbIX OTKNOHEHUIA CONPOTUBIEHUS NpuBeaeHbl B Tabn. 3.3.

Tabnuua 3.3
HOPMbI
OTKNOHEHUW 3HAYEHWI CONPOTUBNEHNA MOCTOAHHOMY TOKY
HcnbiTyembin Bua Hopma MpumeyaHune
ANeMeHT ucnbl-
TaHus
1. O6bmoTka M, K 3HayeHns N3mepsieTcs
cratopa CONpPOTMBEHUN COMPOTMBIEHNE KaXXa0M
0OMOTKM He hasbl UnNn BeTBM B
OOIKHbI OTAENBHOCTW.
oTnuyaTtbes apyr ConpoTtueneHus
oT apyra bonee napannernbHbIX BETBEN
yeMm Ha 2%, N3MepSATCA Npu
BETBEW - Ha 5%. AOCTYMNHOCTW pasfenbHbiX
PesynbTathl BbIBOAOB. [ANsi OTAENbHbIX
n3mepeHun BMAOB MaLUuH
COMPOTMBIEHWI (reHepaTopoB
OOHUX N TEX Xe NepeMeHHOoro Toka,
BeTBen u das He cucTeM Bo3DyxaeHus,
[AOIMKHbI MasbIX reHepaTopoB U
oTnnMyaTbCs oT Ap.) pasHuua B
NCXOOHbIX AaHHbIX COMNPOTUBIEHUSIX
Bonee yem Ha 2% oTOenbHbIX a3 n BeTBen
MOXeT ObITb NpeBbILLEHA B
COOTBETCTBUU C
3aBOACKMMW AaHHbIMU
2. ObmoTkKa M, K 3HaueHne Y pOTOPOB C ABHbIMU
poTtopa N3MEPEHHOTO noncamu, KpoMe Toro,
COMPOTMBEHUS HE N3MepsITCH
OOIMKHO COMPOTMBMEHUS KaXO0ro
oTnMyaTbCs oT nontca B OTAENbHOCTU
WNCXOAHbIX AaHHbIX Uy NonapHo u
6onee yem Ha 2% nepexogHoro KOHTakTa
MeXay KaTyLikamu




3. ObmMOTKM M, K 3HayeHune
BO30YXaeHUs N3MEpPEHHOro
KOMNMNeKTOpPHOro COMPOTMBNEHMS HE
BO3byauTens JOJDKHO
oTnnyaTbCs OT
WCXOOHBbIX AaHHBIX
6onee yem Ha 2%
4. ObmoTKa Mn K 3HayeHuns
sKopst N3MEPEHHOro
BO30yauTens COMPOTMBIEHMUS HE
(mexay OOMKHbI
KONNEeKTOPHbIMM oTnuyaTbes apyr
nnacTtmHamm) oT apyra bonee
yeMm Ha 10%, 3a
VCKITIOYEHEM
cnyyaes, Korga
3TO 00YyCnoBMeHo
CXEeMOWN COeINHEHUS
5. Pesnctop Mn K 3HayeHune
Lenu raweHuns N3MEPEHHOro
nonsi, peoctaTtbl COMPOTUBEHUS HE
BO30y>xaeHus JOMKHO
oTnnMyaTbCs OT
VCXOAHBIX JaHHbIX
6onee 4yem Ha 10%

3.7. 1N, K. NamepeHune conpoTmneneHnst 06MOTkM poTopa NepeMeHHOMY TOKY

M3mepeHre npomsBoanTCs B LEMAX BbISIBIEHWS BUTKOBbLIX 3aMblkaHWA B oOmoTkax potopa. Y
HESIBHOMOJIOCHBIX POTOPOB M3MEPSIETCA COMPOTUBIIEHNE BCEW OOMOTKM, a Yy SIBHOMOMKCHBIX - KaXZoro
nonoca OOMOTKM B OTAENBbHOCTU MMM OBYX MOMOCOB BMecTe. VamepeHve crnegyeT Npov3BOAWTb Mpu
nogBoaMMoM HanpsbkeHun 3 B Ha BuTOK, HO He B6onee 200 B. ConpoTuBneHne o6MOTOK HESIBHOMOSOCHBIX
pOTOPOB OMNPEeAensiT Ha Tpex-yeTblpex CTYMeHSX 4YacTOTbl BpalLleHWs, BKMYasi HOMWHamnbHYy, U B
HEMOABWMXXHOM  COCTOSIHMW, MOAAEPXUBasi MPUIIOXKEHHOE  HamnpsbkeHMe WM TOK  HEU3MEHHbBIM.
ConpoTvBrneHve no nontocam UnM napam MOsIHOCOB M3MEPSETCA TOMbKO MpUM HEMoABWXHOM poTtope. [Ons
CpaBHEHUS pe3ynbTaToB C AaHHbIMW MpeablayinX U3MepeHUn U3MepeHuUst OOIDKHbI MPou3BOaUTLCA NpuU
aHanorm4yHoOM COCTOSIHUM reHepaTopa (BCTaBMEHHbIN UMM BbIHYTLIM POTOP, Pa3OMKHyTas WKW 3aMKHyTasi
HaKopOTKO OOMOTKa CTaTopa) U OOHUX M TEX Xe 3HAYEHUSIX NMUTAIOLLErO HaNPSXKeHU nnu Toka. OTKNOHEHWs
NOMyYeHHbIX pe3ynbTaToB OT AaHHbIX NPeablaylwmnx U3MepeHun Unn OT CPedHero 3HavyeHUs N3MepeHHbIX
conpoTueneHun nontocos bornee Yyem Ha 3 - 5%, a Takke CKaykoobpasHbIE CHUXEHUS COMPOTUBIIEHNS NPU
M3MEHEHUN YacTOTbl BpaLlEHMS MOIYT YyKasblBaTb Ha BO3HWMKHOBEHME MEXOYBUTKOBbIX 3aMbIKaHUN.
OkKoHYaTernbHbIN BLIBOA O HANMYUN 1 YUCTE 3aMKHYTBIX BUTKOB CriedyeT AenaTb Ha OCHOBAaHWM pe3ynbTaToB
CHATUSI xapakTepucTukm K3 u cpaBHeEHUs ee C JaHHbIMM Npeabigywmnx namepeHin. MoxHO rMcrnonb3oBatb
Takke Jpyrme meTodbl (M3MepeHune MynbCauui WHOYKUMM B BO3AYLIHOM 3a30pe Mexay PpOoTopoM W
CTATOpPOM, OLEHKa pacnpeferieHNsi NEePEMEHHOr0 HarnpsikeHWst Mo BMTKaM COOTBETCTBYIOLLEro MoMca,
NpVYMEHeHWe cneumanbHbIX UMMNYIbCHBIX MPMGOPOB).

3.8. M, K. 'lamepeHmne Bo3ayLIHOro 3asopa

BosayliHble 3a30pbl Mexdy CTaTopoMm M pOTOPOM reHepaTopa B AuMameTparibHO NMPOTUBOMOMOXKHbIX
TOYKax He AOIMKHbI OTAMYaTbCcA Apyr oT gpyra bonee vem Ha +/- 5% cpegHero 3HayeHus, paBHOMO KX
nonycymme, y TypboreHepaTtopoB MowHOCTbi0 150 MBT # Bblle C HenocpeacTBEHHbIM OXNaxdeHuem
npoBoAaHukoB; +/- 10% - y ocTanbHbIX TypboreHepaTopoB U CUHXPOHHbLIX KoMneHcatopos; +/- 20% - y
rMaporeHepaTopoB, €Crn 3aBOACKMMMW MHCTPYKLUMSIMU He NpedyCcMOTpeHbl Bonee XecTkne HopMbI.

BosgyLwwHble 3a30pbl Mexay nomncamn 1 Skopem Bo3OyauTens B AMamMeTparibHO NPOTMBOMNOMOXHbIX
TOUKax He JOIKHbI OTnuyaTbcs Apyr OT Apyra 6onee yem Ha +/- 5% cpegHero 3HayeHusi y Bo3byauTenen
TypboreHepatopoB mowHocTeto 300 MBT; +/- 10% - y Bo3OyauTenewn ocTarnbHbIX FeHepaTopoB, ecnu
WHCTPYKLMSAMN HE NPeayCMOTPEHbI ApYyrne HOpMb.

Bo3aywHbIi 3a30p y BHOBb BBOAMMbBIX SIBHOMOSOCHBLIX MAalUMH (reHepaTopoB U BO30yauTenen)
n3mepsieTcs Nod BCEMM NOMCamMu.

Mpn BBOOE B 3KchfyaTauuilo M KanuTanbHbIX PEMOHTax MHOFOMOJSKOCHBIX FeHepaTopoB crnefnyet
onpeaenaTe OpMy pacToyku cTatopa M3MepeHMeM 3a30pOB MOA OAHMM M TEM e MOMCOoM, NoBopaynBas
poOTOP Kaxdbll pa3 Ha MOMCHOe [AerneHne C OAHOBpPEeMEHHbIM onpegeneHnem opMbl poTopa -



M3MepeHneM 3a3opa B OAHOM W TOW Xe TO4yke cTaTopa npu MoBopoTax. PesynbraThl M3MepeHun
CPaBHMBAIOTCA C JAaHHbIMU NpeabiayWwmx ncnbitaHui. Mpu nx otknoHeHun 6onee 4yem Ha 20% npuvHUMatoTCs
Mepbl MO yKa3aHMsAM 3aBoAa - U3roTOBUTENS MALLMHBI.

3.9. OnpepeneHne xapaKkTepucTuK reHeparTopa

3.9.1. T, K. CHaATUE xapaKkTepucTukm TpexdasHoro KOpoTkoro 3amblkaHus (K3)

OTknoHeHne xapaktepuctukm K3, CHATOM npu MCMAbITAHUW, OT WUCXOAHOW LOMKHO HaxXOo4uTbCA B
npegenax gonyCcTUMbIX MOrpeLIHOCTEN U3MEPEHUN.

Ecnn OTKNOHEHWE CHATOW XapaKTepuCTUKU MpeBbilaeT npeaenbl, onpegensemMsie O0MycTMMON
MOrpeLLHOCTLI0 M3MEPEHUS!, N XapaKTepUCTMKA pacrnorfiaraeTcsi HUXKe WCXOLHOW, 3TO CBUOETENbCTBYET O
HanMuYMM BUTKOBLIX 3aMblKaHUI B 0OMOTKe poTopa.

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

Y reHepatopa, paboTatowero B 6roke C TpaHcopmaTopoM, MOCAE MOHTaxa U Npu Kaxaom
KanuTarnbHOM peMOHTe HeobxoAMMO CHMUMaTb xapakTepucTuky K3 Bcero 6rnoka (C yCTaHOBKOM 3aKOPOTKM 3a
TpaHcgopMaTopom).

[na cpaBHeHMs C 3aBOACKOW XapaKTepUCTUKY reHepaTopa [OOorycKaeTcs nofy4vaTb MnepecHeTom
AaHHbIX xapaktepuctukm K3 6noka no FOCT 10169-77.

XapaktepucTvka HenocpedcTBEHHO reHepaTopa CHMMaeTCd y MalluH, paboTalowmx Ha LWKWHbI
reHepaToOpPHOro HanpsKeHUs1, MOCMe MOHTaXa M Mocne KaXaoro kanuTanbHOro peMoHTa, a y reHepaTopoB.,
paboTatoLLmx B B6rioke ¢ TpaHCHOPMATOPOM, - MOCIEe PEMOHTA CO CMEHOW 0OMOTKM cTaTopa unu potopa.

Y CMHXPOHHbLIX KOMMEHCATOPOB, HE MWMEKLMX Pa3rOHHOrO 3JNEKTPOABUraTens, XapakTepUCTUKU
TpexdasHoro K3 cHumatoTcst Ha BbiGere u TOMbKO MPU UCMbITAHUSAX NOCIe MOHTaXa (ECNN XapaKTepucTuka
He OblNa CHsiITa Ha 3aBOOE-M3rOTOBUTENE), @ TakkKe MOCME KanuTanbHOMO PEMOHTA CO CMEHON OOMOTKM
poTtopa.

3.9.2. T, K. CHsATUE XapaKTepuUcTUKM XonocTtoro xoga (XX)

XapaKkTepucTvka CHUMaeTCsl Mpu yObiBaloWeM Toke BO30YXAEHUHA, HauMHas ¢ HambonbLlero Toka,
COOTBETCTBYIOLLErO HanpsbkeHuto 1,3 HoMuHanbHOro Ans TypboreHepaTopoB U CUHXPOHHBLIX KOMMEHCATOPOB
n 1,5 HOMMHanNbHOroO AOns rugporeHepartopoB. [lonyckaeTcsas CHUMaTb XapakTepucTuky XX Typbo- u
rMaporeHepaTopoB, HayMHas OT HOMWHANbHOrO TOKa BO30YXOEHUS MPU MOHWXKEHHOW 4acToTe BpalleHus
reHepartopa npu yCrioBUM, 4TO HamnpsbkeHne Ha obmoTke ctaTopa byaeTr He Gonee 1,3 HOMMHanbHOro. Y
CMHXPOHHBLIX KOMMEHCATOPOB paspellaeTcss CHUMaTb xapaktepuctnky XX Ha Bblbere. Y reHepaTopos,
paboTatoLmx B 6brnoke ¢ TpaHcdopmaTopamMmn, CHUMaeTcs xapakrepuctmka XX 6roka, npyu 3TOM reHepaTop
BOo3OyxaaeTca Ao 1,15 HOMUHaNBLHOro HanNpsXXeHus (orpaHnYMBaeTCsa TpaHcdopMaTopamm).

Mpun BBOAE B akcnnyaTaumio 6noka xapakrepuctuky XX cobCTBeHHO reHepaTtopa (OTCOeANHEHHOro OT
TpaHccopmMaTopa) JoMycKaeTcs HE CHUMaTb, ecriv OHa Obifa CHSATa Ha 3aBOAEe-U3roTOBUTENE M UMEKTCS
COOTBETCTBYIOLME MpPOTOKONbI. [lpy  OTCYTCTBUM Ha SMEKTPOCTAHUMUSIX TaKMX MPOTOKOSOB CHATUE
Xapaktepuctukm XX reHepartopa 0bs3aTernbHO.

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

lMocne onpegeneHnss xapakTepucTukm XX reHepatopa W MOJMIHOFO CHATMSA  BO3bOyXXOeHus
peKkoMeHOyeTCs N3MEPUTL OCTAaTOYHOE HaMNpPshKeHNe N NPOBEPUTb CUMMETPUYHOCTb JIMHEMHbIX HANPSXKEHWN
HenocpeaCcTBEHHO Ha BbIBOAax 0OMOTKM cTaTtopa.

OTKITOHEHNST 3HAYEHUIN CHATOM XapaKTEPUCTUMKN XX OT MCXOLQHOM U pasnnyumsi B 3HAYEHUAX JNIMHENHbIX
HanpshKeHUN OOMKHbI HAXOAUTLCS B Npeaenax TOYHOCTU U3MEPEHUIA.

3.10. M, K. NcnbiTaHne MexBUTKOBOM M30MALMM 0OMOTKM cTaTtopa

MpounssoauTCcs Npu BBOAE B 3KCMfyaTauumilo, 3a WCKMYEHMEM TeHepaToOpoB U CUHXPOHHbIX
KOMMEeHCaTopOB, UCTIbITAHHbLIX HA 3aBOAE-U3rOTOBUTENE, Y MPU HanM4MmM COOTBETCTBYHOLLMX MPOTOKOSIOB.

B akcnnyaTaummM nNpou3BOAUTCS MOCHE PEMOHTOB TFEHEPATOPOB M CUMHXPOHHbLIX KOMMEHCATOPOB C
MOMHOM UMM YacTUYHOM 3aMeHOo 0OMOTKM cTaTopa.

WNcnbiTaHne npoussogutca npu XX MawuHbl (y CUHXPOHHOrO KOMMeHcatopa Ha Bblbere) nyTem
MOBLILUEHWSI TEHEPUMPYEMOrO  HanpsbkeHust OO0 3HayeHusi, paBHoro 130% HoOMWHanbHOro, Ans
TypboreHepaTopa 1 CMHXPOHHOIo koMneHcatopa u 4o 150% anst rmgporeHepaTopa.

MpoJomMKNTENBHOCTL UCMbITAHUS NPV HAanBOoMbLUIEM HaMPsSHKEHUN - 5 MWH., a y rmgporeHepaTopoB CO
cTepXHeBon obmMoTKom - 1 MuH. Mpyn NpoBegeHUN UCNbITaHWSA OOMYCKAaeTCsl MOBbIWAaTh YacTOTy BpalleHus
MawwmrHbl A0 115% HOMUHANbLHOM.

MeXXBUTKOBYIO M30MALUI0O PEKOMEHOYETCA UCMbITbIBaTb OOHOBPEMEHHO CO CHATMEM XapaKTePUCTUKM
XX.

3.11. . OnpeaeneHne xapakTepUCTUK KOSIITEKTOPHOro Bo30yauTens



Xapaktepuctnka XX onpegensietcsd o0 Haubonbllero (MOTOMOYHOMO) 3HAYEHMST HaMpshKeHus wunm
3HaYeHWs!, yCTaHOBIIEHHOIO 3aBOAOM-U3rOTOBMTENEM.

CHATMEe Harpy3O4YHOW XapakKTepuUCTMKM MPOM3BOAUTCS MNPV Harpyske Ha poTop reHepaTopa OO
3HAYEHNs] He HWMXKEe HOMWHANbHOro TOKa BO30YxAeHust reHepaTopa. OTKMNOHEHWUs XapakTepucTuK OT
3aBOACKMX UINN paHee CHATLIX AOMKHbI ObITh B Npedenax 4onyCcTMMOW NOrPELLHOCTU U3MEPEHUIA.

3.12. K. UcnbiTaHue cTanu ctatopa

McnbiTaHne npoBOAMTCS MpY MOBPEXOEHUSX CTanu, YaCTUYHOM MINU MOSIHOW NEepPEeKNMHOBKE Na3oB,
YaCTUYHOM UMK MOSTHOW 3aMeHe 0GMOTKM cTaTopa 40 YKNaZKu 1 nocre 3akiMHOBKM HOBOW OBMOTKMN.

MepBble UCMbITAHUSA aKTUBHOW CTanu (€Crv OHW He BbIMOMHANNCH MO YKa3aHHbIM HDKE NpuyMHam)
Npou3BOAATCHA Ha BCEX reHepaTopax MoLHocTbio 12 MBT 1 6onee, npopaboTaBLumx cBbie 15 neT, a 3atem
yepes kaxgble 5 - 8 neT y TypboreHepaToOpOB 1 NPY KaxXaow BbIEMKE pOTopa - Y F’MAporeHepaTopoB.

Y reHepaTopoB MOLLHOCTbIO MeHee 12 MBT ucnbiTaHne NpoBoAUTCS MpU MOSTHOW 3aMeHe 0OMOTKU U
Npy PEMOHTE CTanu, MO PEeLUEHNIO TMIaBHOrO MHXEHepa SHEPronpeanpusaTus, Ho He pexe Yem 1 pa3 B 10
ner.

"eHepaToOpbl M CUHXPOHHbBIE KOMMEHCATOPbl C KOCBEHHBIM OXNaXgeHnemM OOMOTOK MCMbITLIBAKOTCA MpU
3HaYeHUN UHAOYKUMM B cnvHKe ctatopa 1 +/- 0,1 Tn, reHepatopbl C HEMOCPEACTBEHHbLIM OXMaXOEeHNeM
obMoTOK 1 Bce TypboreHepaTtopbl, 3rotoBreHHble nocne 01.07.1977, ucnbiTeiBatoTca Npy nHaykuumn 1,4 +/-
0,1 Tn. NMpogomKNTENbHOCTb UCMbITaHNA Npu UHAYKUMK 1,0 Tn - 90 MuH., npu 1,4 Tn - 45 MuH.

Ecnu vHaykums oTnuyaeTcss OT HOpMUPOBaHHOMO 3Hayvenunsa 1,0 unum 1,4 Tn, HO He Gonee yem Ha +/-
0,1 Tn, TO ANWUTENbHOCTb MWCMNbITAHUSI [OOJMKHA COOTBETCTBEHHO W3MEHNATbCS, a onpegenieHHble npu
UCNbITaHWAX YAenbHble NOTEPU B CTaNM YTOYHATLCA Mo hopmynam:

1,0 2 1,4 2
tucn = 90(----) wmim twmcn = 45(----) ;
Bucn Bucn
1,0 2 1,4 2
P1,0 = Pucno (----) i Pl,4 = Pucn (----) ,
Bucn Bucn

roe:

Bucn - nHaykumsa npu nenbiradum, Tn;

tnen - NPoAOMKUTENBHOCTE UCMbITAHUS, MUH.;

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

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

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

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

Tabnuua 3.4

JOMYCTUMBIE YOENbHLIE MOTEPW CEPAEYHMKA

Mapka cTanm JonycruMele yneJsibHBIE [NOTEpH,
BT/KT, OpHU
HOBOE cTapoe B=1,0 Tn B=1,4 Tn
obos3HaUeHUE obos3HaUeHUE

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

HampaBJjieHMe HpokaTa CTajiM CEeTMEeHTOB BIOJIb CIMHKU CepledHMKa
(nonepexk 3yOLIOB)

3412 5320 1,4 2,7



3413 3330 1,2 2,3

HanpaBJieHMe MNpoKaTa CTajlu CEIMEeHTOBR IIOIlepeK CIMHKM CepledHMKa
(Bomosie 3y0OLI0B)

3412 9320 1,7
3413 9330 2,0

~

w W
~
O W

Mpumevanue. Onsa reHepatopoB, oTpabotaBwmx cBbiwe 30 neT, npu yaenbHbiX notepsix Gonee
yKkasaHHbiX B n. 3.12 n 1abn. 3.4 peweHne O BO3MOXHOCTM MPOAOIHKEHUSA 3KCrfyaTtauuum MallvHbl U
HeobXoAMMbIX AN 3TOro Mepax crielyeT NpUHUMaThb C NPUBMEYEHUEM CreLManm3npoBaHHbIX OpraHM3aLumn
C YY4eTOM [aHHbIX NpeablayLwnX UCMbITaHUN N Pe3yrbTaToB UCNbITAHUA AONOMHUTENBHBIMY METO4AMM.

Ecnu HamarHnumuBatowas obmoTka BbINONHAETCA C OXBAaTOM HE TOMbKO cepAeyvHuKa, HO 1 Kopryca
MalUMHbI, AONYCTUMblE yAernbHble noTepu MoryT ObiTb yBenuyeHbl Ha 10% OTHOCWUTENbHO YKa3aHHbIX B
Tabnuue.

Ona ©Gonee NOMHOM OUEHKM COCTOSIHUS CepAdedHuMKa CchnegyeT [MpUMEHsiTb B KadecTse
OOMOSTHUTENBHOIO 3NEKTPOMArHUTHbLIN METOA, OCHOBAHHbIV Ha NIOKaUUM MarHUTHOrO MOTOKA, BbITECHAEMOTO
N3 aKTUBHOW CcTanu npm obpasoBaHUmM MECTHbIX KOHTYPOB 3aMblKaHUN.

N3mepeHnsa npom3BoasaTCcs Takke nNpy KOnbLEBOM HaMarHMYMBaHMM, HO MaribiM TOKOM (C MHOYKUMEN B
cnuvHKke cepgeyvHmka okono 0,01 - 0,05 Tn).

MeToa no3BonseT BbIABNATbL 3aMblKaHUSA TUCTOB Ha MOBEPXHOCTU 3y6LUOB M B rnybuHe cepaeyHuka u
KOHTPONMpOBaTb COCTOAHME aKTUBHOMW CTanu HemnocpeacTBEHHO Mpu nNpoBeAeHun paboT Mo yCTpaHeHuto
nedekTos.

3.13. I, M. NcnbiTaHne Ha HarpeBaHue

McnbiTaHne npous3BoguTCs Npu TemnepaTypax OXMaXgawolmMx cpeg Mo BO3MOXHOCTM Onuskmx K
HOMUWHanbHbLIM U Harpy3skax okono 60, 75, 90, 100% HoMuHanbLHOW Mpu BBOAE B 3KCMMyaTaLuio, HO He Nno3xe
4yeM Yepes 6 Mec. Mocrne 3aBepLUEHNst MOHTaXa W1 BKINOYEHWS reHepaTopa B CETb.

Y TypboreHepaTopoB, Ansa kKotopbix No FOCTy M TeXHUYeCKkum ycrnoBuAM LOMycKaeTcs AnuTeNbHas
paboTa C NOBbILLIEHHOW NPOTUB HOMMHAMNBHOW MOLLHOCTbLIO NMPY YCTAHOBIEHHBLIX 3HAa4YEHUAX koadhdunumneHTa
MOLLIHOCTU 1 NapaMeTpoB OXIaXK4aloLmMX cpel, HarpeBbl onpeaenstoTcsa 1 Ans 3TUX YCroBUN.

McnbiTaHnsa Ha HarpeBaHve MPOBOAATCH Takke MOCne MOSHOW 3ameHbl 0OOMOTKM cTaTopa unm potopa
U PEKOHCTPYKLNM CUCTEMbI OXMaXXOEHUS.

Mo pesynbTatam ucCnbITaHWA MNPV BBOAE B 3KCMyaTaumio OLEHWBAETCs COOTBETCTBME HarpeBOB
TpeboBaHnam [OCTa © TexHMYecKMx YCroBMMW, YCTaHABMUBAKOTCA Haubonbwmne [OONyCcTUMblE B
aKkcnnyaTauum Temnepatypbl OOMOTOK M CTanu reHepaTopa, COCTaBNATCA KapTbl OONYCTUMbIX Harpy3ok
Npu OTKITOHEHNSIX OT HOMUHAMbHbIX 3HAYEHUN HaNPs>KeHNsa Ha BbIBOAAX U TeMnepaTyp oxXnaxaaroLwmx cpes.

UcnbiTaHna n obpaboTka nonyvyaemMblX MaTepuarnoB [OOSDKHbI BbIMOMHATLCA B COOTBETCTBUU C
OencTByOWMMY MeToamMyeckuMm yKkazaHUsiMM No NPOBELAEHUNIO UCMbITAHUI reHepaTopoB Ha HarpesaHue (P
34.45.309-92); npn HeoOX04MMOCTU criegyeT NpUBMeKaTb CreumMann3npoBaHHbIE OpraHu3aumu.

B akcnnyataumm KOHTPOnbHbIE UCMBITAHUSA NPOM3BOAATCA He pexe 1 pasa B 10 net npu ogHON-ABYX
Harpyskax, 6rM3knx K HOMMHanNbLHON, a ANs MaLUWH, oTpaboTaBLuux 6onee 25 ner, - He pexe 1 pasa B 5 neT.

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

3.14. 1M, K. OnpeaeneHne MHAYKTUBHbBIX CONPOTMBIIEHUIN N NMOCTOSIHHBIX BPEMEHW reHepaTopa

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

VHOYKTUBHbIE COMPOTUBMEHMST U MOCTOSIHHBbIE BPEMEHW ONPEdEensAlTCA Takke OAWH pa3 npu
KanuTarnbHOM pPEMOHTE MNocrne npOBEeAEHUS PEKOHCTPYKUUU WM MoAepHM3auuu, ecnv B pesynbTaTe
KOHCTPYKTUBHbLIX U3MEHEHWUI U NPUMEHSIEMbIX MaTepuarnoB MOrfM U3MEHUTLCS 3TU NapameTpbl.

MonyyeHHble 3HaYeHUss WHOYKTUBHBLIX COMPOTUBMNEHUA U MOCTOSHHBLIX BPEMEHU OLIEHMBAKOTCHA Ha
cooTBeTCcTBME UX TpeboBaHnam FTOCTan TY.

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

Cuctema BOAsHOIO oOxnaxgeHuss OOMOTOK reHepaToOpoB [JOMkHa obecneyvBaTb KavyecTBO
UMPKYNMPYIOLLEro AUCTUNNATa B npedenax HOpM, MPUBEOEHHbIX HWXe, eCnu B WMHCTPYKUMM 3aBoja-
N3roToBMTENS HEe yKa3aHbl bonee xxecTkMe TpeboBaHus:

lloxazsaTens pH npu Temneparype 25 °C 8,5 +/- 0,5 (7,0 - 9,2)



YIOeJbHOEe BJIeKTPUYEeCKOoe COIPOTUBIIEHUE He menee 200 (100)
npu Temneparype 25 °C, xOM X CM

ComepxaHue KUCJIOpOIa, MKI/KTD He 6Gomee 400

(OJ18 3aKPBITEIX CUCTEM)

ComepxaHye MenOy, MKI'/KD He ©Gojgiee 100 (200).

Mpumeyanusa. 1. B ckobkax ykasaHbl BPEMEHHO OOMNyckaemble HOpPMbl 4O BBOAA B 3KCMyaTauuio
NOHOOOMeEHHOro cunbTpa cmewaHHoro gencteumsa (PCL). Pacxog guctunnsata Ha MpPOAYBKM KOHTypa
CBEXMM OUCTUNNATOM [OOJDKEH COCTaBMnATb He MeHee 5 Kyb6. m/cyT., a npu HeobXoOuMOCTUM CHUXKEHMS
coaepXaHust Meau pacxopn OUCTUNNATa MOXeT OblTb YBENMYEH, HO BO BCEX crny4vasix He 6onee 20 ky6. m/cyT.
ONS 3aKpbITbIX CUCTEM.

2. [JonyckaeTca npeBblleHne He bonee 4em Ha 50% HOpM copepxaHusi COeaUHEHW Mean u
KMcropoga B TeuyeHue nepBbiX 4YeTbipeX CYTOK MpU MycKe reHepatopa Mocne peMOHTa, a Takke npwu
HaxXOoXAeHUU B pesepse.

3. MNMpn ammmnavHon obpaboTke oxnaxparwollen sBoabl U pabote ¢puneTpos B NH4OH-cbopme ans
rmaporeHepaTopoB CoAEPXXaHNE KUCIOpoAa B KOHTYpe JoNnycKaeTcs He Bbiwe 50 MKr/kr.

4. Tpn cHwxeHWn ygenbHoro conpotueneHuss auctunnsta go 100 kOm x cm pormkHa paboTtatb
curHanusaums.

3.16. iamepeHune Bubpauum

Bubpaumsa (pasamax BMOpOCMELLEHW, ABOWHas amnnuTyda KornebaHwui) y3roB reHepaTopoB U UX
ANEeKTPOMaLUNHHBLIX BO3OyauTenen npyn pabote ¢ HOMUHANbLHOW YaCTOTOW BpaLLeHNst He AOMKHa NpeBbIwaTh
3Ha4YeHMWI, yKka3aHHbIX B Tabsn. 3.5.

Tabnuua 3.5
MPEOENBbHBIE 3HAYEHUA BUBPALU TEHEPATOPOB
N nx BOSEV,D,I/ITEJ'IEVI
KoHTponmpyeMu | Bun Bubpaums, MKM, OPU HOMMHAJLHOM YACTOTE [IpuMeuyaHue
y3en nc- Bpalleuus poropa, 06./MuH.
[IBI—
Ta- |(mo 100 [or 100 |[oTr 187,5|or 375 |1500|3000
HMS | BKJIOUM- | OO no 375 no 750
TegbHO [187,5 BRJIOUM— | BKJIIOUM—
BKJIOUM— | TE€JIBHO TEeJIBHO
TeJIbHO
1. Hommmnuumkm |II, 180 150 100 70 50 30 Bubpauusa
TypOoreHepa- K, M <1> |<1> |[nommmMIHMKOB
TOPOB U <4> TypboTreHepaTo-
BO3OyOMUTENIEN, pPoOB, uUxX

KPEeCTOBMHEL CO
BCTPOEHHEIMU B
HUX
HalpaBJISaoLUMHI
MOIOWMITHMUKAMM
y TmIOporeHepa-—
TOPOB BEPTU—
KaJIbHOTO
VICIIOJIHEHMU A

BO3OyIUTEJIEeM U
TOPUBOHTAJIbHEIX
TUOPOTEHEPATO—
POB MU3MepseTCcs
Ha BepXHEMU
KpPBIIKE
INOOMUIIHMKOB B
Bep TUMKAJIBHOM
HaNpaBJIEHUM U
Yy pas3beMa — B
OCeBOM U
IOTIEPEYHOM
HaHpaB.HeHMFIX .
s
BEPTUKAJIbHEX
TUOPOTeHEPATO—
POB
npuBeIeHHbIE




3Ha4YeHUs
BuOpaLuun
OTHOCATCH K
TOPMU30HTAJIBHO—
My U
BEePTUKAJILHOMY
HalpaBJIEHMAM

2. KoHTakTHEE
KOJIbLla
poTOpPOB
TypboTreHepa-
TOPOB

200
300

Bubpaumnsa
n3MepsaeTca B
BEPTUKAJIbBHOM U
TOPMBOHTAaJIbHOM
HallpaBJIEHUAX

3. CepmeuHUkK
craropa
TypboreHepa-—
TOPa

40

60

Butpaunsa
cepnoedHuKa
onpeneyseTcs
Ipy BBOIE B
BKCIJIyaTalnio
T'OJIOBHEIX
00pas3LoB HOBEIX
TUINIOB TypboTre-
HEepaToOpOB.

B skcnanyarTaumm
BubOpaLma
nsMepseTcsa Ipu
OBOHaApPYXEeHUN
HEeYIOBJIETBOPU—
TEJIBHOTO
COCTOSHUSA
CTaJIbHEIX
KOHCTPYKLMM
craTopa
(KOHTakKTHada
Koppo3u4g,
IIOBPEeXIeHUI
y3JI0B
KpenJjeHuss
cepOedYHHUKa U
T.I.) .
Bubpauuga
n3MepSeTcsa B
painaibHOM
HalpaBJIEHUM B
ceueHuM, IO
BO3BMOXHOCTMU
OIM3KOM K
cepenuHe IJIMHE
cepOeduHuKa

4. Kopnyc
cTaTopa
TypboTreHepa-—
TOpa

- Cc ynpyrou
IOoOBEeCKOM
cepoedHrKa
craTopa

- DOes3 ynpyrou
IIOOBECKU

40

30

60

CM. HOpuMedaHUe
K II. 3 Tabamur




5. JloB6oBre
YacTu

0BOMOTKM
craTopa Typbo-
TeHepaTopa

125

125

Bubpaunsa
JIODOBEIX YaCTeN
OOMOTKHU
onpemnesseTcs
opu BBOIE B
3KCIJIyaTaluio
T'OJIOBHEIX
00pas3LO0B HOBEIX
TUIIOB TypboTre-
HEpaToOpOB.

B skcnayaraumum
BUOpaLmUg
nsMepseTcs

npu
ODOHapyXeHUM
VUCTUPaHUS
UBOJISUUN WUIIU
ocnabyieHun
KpeInJjieHUn
oBMOTKM,

IO ABJIEHUU
BOIOpPOIa B
Tas0BOM
JIOBYIIKE WJIMU
YaCTHIX

Teuax B
TOJIOBKAX
OoOMOTKMU C
BOISAHBEIM OXJIAX—
OeHUEM U
COOTBETCTBEHHO
BOOOPOIOHEIM WMJIN
BO3OYIHLM
3aloJIHEHVEM
xopnyca.
Bubpauumn
UBMEPSITCS B
painanbHOM

128
TaHT'€HUMAaJIbHOM
HalpaBJIEHUAX
BOIMBU

TOJIOBOK Tpex
CTepXHEN
OOMOTKMU
cTaTropa

6. CepIeuHUK
craTopa
rMgporeHepa-—
TOpPa

K

7. JloBoBuE
JacTyu OOMOTKU
craTopa
rMIporeHepa-—
TOopa

B skcnayaraumm
BubOpaumga
nsMepfaeTca y
IMOPOTEeHepaTo—
POB MOIHOCTBIO
20 MBT

n OoJjiee Ipu
BBIABJIEHUU
HeyIOBJIETBOPU—
TEeJIbHOTO
COCTOAHUA
Y3JIOB
KpenJjeHnsa
CepnoedHUKa,




IOSIBJIEHUU
KOHTAKTHOM
KOppo3uUM u
T.O., HO He
pexe 1 paza B
4 - 6 jer.
Bubpauuga
usMepsgeTcs

Ha CIIMHKEe
CEKTOPOB
CEPIOEYHUKOB B
paInajibHOM
HalpaBJIEHUU 10
obe CTOPOHEL
CTBEIKOBEIX
COeIMHEHUN U B
4 - 6 Toukax
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pexe 1 paza B
4 - 6 jer.
Bubpaumno
UBMEPSIT B
painajbHOM U
TaHTeHUMAJIbHOM
HalpaBJIEHUAX
Ha TOJIOBKaAx U
BOJIM3M BHIXOIIA
”3 nasa He
mMeHee ueM y 10
CTEepPXHEN
0BOMOTKM

<1> BpeMeHHO IO OCHalleHMsA TypOoarperaToB annapaTypoM KOHTPOJIS
BUOPOCKOPOCTH . [Tpn HaJINunum COOTBETCTBRYyIEN anmnapaTypH
CpelHeKBaIpaTnuueckoe SHaA4YeHNre BMGpOCKOpOCTV[ npn BBOIOE B
SKCIIJIyaTaluno TypéoreHepaTopOB IIOCJIE€ MOHTAaXa M KallMTaJIbHEIX PEMOHTOB
-1
He IOJIXHO IIpeBBUaTh 2,8 MM X C II0 BEPTUKAJILHOM M I[IOIEPEeUYHOM OCaM
-1
n 4,5 MM X C — IO NPOOOJIBHOM OCM. B MeXpPeMOHTHHIM Neprol BMOpaLUd
-1
He »JoJrkHa OwlTh Oojiee 4,5 MM X C
<2> B uucnutene - 3HadeHune BubOpaumm ¢ vactotorn 100 'y B Harpy3o4yHOM pexunme (cepOevHuK
"ropaumn”) u B ckobkax - B pexume XOfiocToro xoda C BO3byxaeHWeM (cepdeyHuK "XonoaHbin'), B
3HameHaTene - HU3Ko4acToTHas MnonuMrapmoHuyeckas Bubpaumsi (0OOPOTHOM M KpaTHOM el 4acToT) Ha
XOMNOCTOM XOAY W Mpu Harpyske.
<3> Bubpauusa vactoton 100 'y, NnpuBegeHHas K HOMUHAINBbHOMY PEXUMY.
<4> B MeXpEeMOHTHLIN nepuog pa3max ropuM3OoHTanbHOM BMOpauuu BEPXHEN U HMKHEWN KPEeCTOBMH
BepTUKanbHOro rmaporeHepartopa, eCcnu Ha HUX pacrnonoXeHbl Harnpasnsowme NOAWUNHUKA, He OOSMKEeH
npeBbILWaTh CeayoLmMX 3HaYEHNI:

YJacToTa BpalleHMs poTopa 60 1 mMenee 150 300 428 600
rMgporeHepaTopa, o06./MMUH.
IonyCcTrMOe B3HaudeHUe 0,18 0,1¢ 0,12 0,10 0,08.

BuOpaLuM, MM

OkcnnyaTaumMoHHOe COCTOsiHME OOMOTKM cTaTtopa reHepaTOpOB M CUCTEM €€ KPEMMEHUs, a Takke
cepeyHuka ctaTopa OLeHUBAKTCA Mo pe3ynbTataMm OCMOTPOB MPU TEKYLUNX U KanuTarnbHbIX peMoHTax. [Npu
o6HapyXeHun fedekToB, OOYCNOBMEHHBIX MEXaHW4YEeCKUM B3aMMOOEWCTBUMEM 3MEMEHTOB, Kak MpaBwurlo,
NpoBOAATCA n3MepeHnsi Budpauum noboBbix YacTen obMOTKN 1 cepaeyvHuKa.

Y rmMgporeHepatopoB OCMOTPbl M M3MepeHus BuOpaLMM OMOPHbIX KOHCTPYKUWUWA, CTarbHbIX
KOHCTPYKUMA M 10o0O0BbIX YacTeh OOMOTKM cTatopa [OOMKHbl OCYLLECTBAATbCA B COOTBETCTBUM C
pencteyowmmn  Metognyeckumu  yKkasaHUsiMM 1O NPOBEAEHUIO  SKCNITyaTauMOHHOIO  KOHTpOns
BNOPALIMOHHOIO COCTOSIHUS KOHCTPYKTUBHBIX Y3noB rugpoarperata (MY 34-70-059-83).

BMGpaHMH IIOOWMITHMKOB CUMHXPOHHEBIX KOMIIEHCaATOpOB C HOMMHAJILHOM
yacToTOM BpameHusa poropa 750 - 1000 o6./MMH. He OOJIKHA MPEeBHIIATH

-1
80 MKM 1o pasMaxy BuMOpOCMelleHMM wuiImu 2,2 MM X C - 10
CpelIHEKBaAIpPaATNUECKOMY 3HAYEHUMIO BMGpaLU/IOHHOﬁ[ CKOpoOCTHI.

Bubpauma nsmepsetcs npv BBOAE B IKCMMyaTaumilo KOMMeHcaTopa Nnocrie MOHTaxa, a 3aTeMm - no
HeobxogumocTn.

3.17. 1, K. UcnbiTaHne rasooxnagurenen rmapaBnnyeckum gaBneHmemM

UcnbiTaTenbHoe ruapaBnuyeckoe [aeBrieHne [JOIMKHO ObiTb paBHO [OBYKpaTHOMY Haubonbliemy
BO3MOXHOMY Npw paboTe gasneHuto, Ho He MmeHee 0,3 Mla ansa Typ6o- 1 rngporeHepaTtopos C BO3OYLUHbLIM
oxnaxagenuewm; 0,6 MlMa gnsa TypboreHepaTopos cepumn TIB; 0,8 MlNa ana Typb6oreHepaTtopos TBB eaunHon
cepum n 0,5 Mla gns octanbHbiX TypOOreHepaTOpOB U CUHXPOHHBLIX KOMMEHCATOPOB C BOAOPOAHLIM
oxnaxaeHnem.



MpogomkntTensHOCTb NcnbliTaHus - 30 MUH.

[Mpun ncnblTaHMn He OMKHO Hab4ATECA CHVXKEHUS UCMbITAaTENbHOIO AaBNEHNS U TeYn BOAbI.

Bo Bpems kanutasnbHbIX pemMoHTOB TypboreHepaTtopoB TIB-300 npoBogaTcs rugpaBnnyeckue
UCNbITaHMA KaXkgon TpyOKn rasooxnagutens B OTAENbHOCTU faBreHnem Bogpl 2,5 MlMNa B TeyeHne 1 MuH.
KonunuectBo AedekTHbIX OTFMyLeHHbIX TPybOoK B rasooxnagutene He AOMKHO npesblwaTtb 5% obuiero
Konun4yecTsa.

3.18. I, K. NpoBepka NnoTHOCTN BOAAHON CUCTEMbI OXNaxkaeHnss obMOTKM cTaTopa

[MNOTHOCTL CUCTEMbI BMECTE C KOMMeKTopaMm U COeAMHUTENbHbIMKU LUMaHraMmyM npoBepsieTcs
rMapaBNMYeCKUMU UCTIbITAHUSIMU KOHAEHCATOM MM obecconeHHon Bogoi. MNpeaBaputenbHO Yepes cuctemy
npoka4ynsBaeTcs ropsivyas soga (60 - 80 °C) B TeueHune 12 - 16 4. (PKenaTtenbHo, YTOObI HAarpeB N OCTbiBaHME
coctaBnanu 2 - 3 yukna.)

MNOTHOCTb CMCTEMbI NPOBEPSAETCH U3ObLITOYHLIM CTAaTUYECKMM AaBrieHnemM Bofpl, paBHeiM 0,8 MlMa Ha
MalUMHax ¢ (PTOPONMAacTOBbLIMU COEANHUTENBHBIMU LUNTAHFAMK HapY>XHOro aAvameTpa 28 mm (DBHyTp = 21
MM) 1 1 MlNa npu Hapy>xHoM avameTpe wraHroB 21 Mm (DBHYTp = 15 MM), ecnu B 3aBOACKUX MHCTPYKUMAX
He yKka3aHbl gpyrue, 6onee xecTtkue TpeboBaHus.

MpoaomKNTENBHOCTL UCNBbITAHUSA - 24 4.

[Mpun ncnbiTaHNsX NageHve AaBneHns NpyY HEM3MEHHON TemnepaType N yTeyke Bogbl HE AOMKHO ObITb
bonee yem Ha 0,5%. [llepen OKOHYaHMEM wuCMbITaHWA criegyeT TwaTenbHO paccMoTpeTb O06MOTKY,
KONMMEKTOpbI, LWaHrM, MecTta ux coeamHeHus n ybeantsca B OTCYTCTBUM NMPOCaYMBaHUSA BOAbI.

Ecnu pesynbtaTthl rmapaBnuyecKMx WUCMNbITAHUMN OTpULATENbHbIE U OMpefenvuTb MECTO YTeYku He
yOaeTcsl, CUCTEMY OXNaXAeHus HeobxooMMO MpoayTb CyXUM BO3OYXOM U 3aTeM OfnpeccoBaTb CMECHHO
cXkartoro Bosayxa ¢ opeoHoM-12. [NOTHOCTL CUCTEMbI NMPY 3TOM NPOBEPSETCH ranouaHbIM TedenckaTenem.

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

OcMOTp 1 NpoBepKa NPOU3BOASATCH COrMacHO 3aBOACKUM MHCTPYKLMSIM.

3.20. 11, K. TllpoBepka rasonnoTHOCTM poTOpa, CcTaTopa, rasoMacnsHoM CUCTEMbl W Kopnyca
reHepartopa B cobpaHHOM BUAE

[@30MMNOTHOCTL poTOpa M cTatopa BO BPEMSA MOHTaXa U PEMOHTa NPOBEPSIETCA COrfacHO 3aBOACKON
WHCTPYKLMW.

[[a3onnoTHoCTb TypboreHepaTopoB U CUHXPOHHBIX KOMMEHCATOPOB C BOAOPOAHBIM OXMaXKOEeHWEM B
cobpaHHOM BMAEe NPOBEPSIETCS COrnacHO AEWCTBYOLLEA TUMOBOM MHCTPYKUUKM MO 3KCMyaTauun rasoBoMn
CcUCTeMbl BOAOPOLHOro oxnaxaeHus reHepatopos (TW 34-70-065-87).

Mepen 3anonHeHWem Kopriyca reHepaTopa BOAOPOAOM MOCIE MOAayn mMacna Ha YnroTHEeHWs Bana
NPON3BOAMTCS KOHTPOSIbHAsi MpoBepKa ras3onsioTHOCTU reHepaTtopa BMECTe C ra3oMacisiHOM CUCTEMOW
cXaTbIM BO3QYXOM Mo AaBNeHNEM, paBHbIM HOMUHaNbLHOMY paboyemy faBneHno BOAOPOAA.

MpoaoMKNUTENBHOCTL UCNbITAHUS - 24 Y.

3HayeHne CyTOYHOM YTEUKM BO3ayxa B NpoLeHTax onpeaenseTcs no opmyne:

Pk (273 + TsTaH)
IEJIBTA V = 100[1 - ———————————————— ,
Pu (273 + ToTak)

roe:

PH n Pk - abconoTHoe paBneHue B CUCTEME BOAOPOOHOrO OXMNaXAEHUs B Hayane M B KOHUE
ucnblitTanms, MlMa;

T3TaH M T3TaK - TeMnepaTtypa Bo3gyxa B KOprnyce reHepatopa B Ha4yarne 1 B KOHLE UCMbITaHUS.

BbluncneHHas no popmyne cyTodHas yTeyka Bo3gyxa He JormkHa npesbiwatb 1,5%.

3.21. 1, K, T, M. OnpepeneHne CyTo4HOMN YTeYKM Bogopoaa

CyTouHas yTeuka Bogopoga B reHepatope, onpegerneHHas no gopmyne n. 3.20, gomkHa GbITb He
H6onee 5%, a CyTOYHbIA pacxof C y4eToOM NpoJyBOK AN NogaepXXaHus YMcToTbl Bogopoda no n. 3.25 - He
oonee 10% obuiero konnyecTea rasa B MallnHe Npu pabovemM AaBreHun.

CyTO4HBIN pacxod BoAoOpoda B CUHXPOHHOM KOMMEHCATOpe [OoSKeH ObiTb He Gonee 5% obuiero
KOnM4ecTBa rasa B HEM.

3.22. 11, K, T, M. KOHTPOSnbHbIN aHanu3 YNCTOoThl BO4OPOAA, NMOCTYNaloLWero B reHepaTop

B nocTtynatowem B reHepaTop BogopoAde coaepkaHue Kucnopoga no o6bemy He JOImKHO ObiTb Gonee
0,5%.

3.23. I1, K. KoHTponbHOE M3mepeHue Hamopa, co3gaBaemMoro KOMNpeccopoMm y TypboreHepaTtopoB
cepun TI'B

M3mepeHve npou3BOAMTCS MNpPM HOMWMHANbHOM 4YacToTe BpalLeHUsl, HOMMHANbHOM W3BObITOYHOM
hasneHuu Bogopoaa, pasHom 0,3 Mla, ynctote Bogopoaa 98% v temnepatype oxnaxgatowlero rasa 40 °C.



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

3.24. 11, K. NpoBepka NpoXoauMOCTM BEHTUMSALMOHHBIX KaHaroB oOMOTKKM poTopa TypboreHepartopa

lMpoBepka npousBoguTca y TypboreHepaTopoB C HEMNOCPEACTBEHHbIM OXMaXaeHnem OOMOTOK no
WHCTPYKUUAM 3aBOAOB-U3rOTOBUTENEN.

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

CopepxaHve Bogopoda B oxnaxjawwem rase B Koprycax reHepaTopOB C HENOCPeACTBEHHbLIM
BOLAOPOAHLIM OXNaXZeHMem OOMOTOK U CMHXPOHHbLIX KOMMEHCATOPOB C HEMOCPEACTBEHHLIM N KOCBEHHLIM
BOLAOPOAHLIM OXNaXAEHWEM [OMMKHO ObiTb He MeHee 98%; B KOprnycax reHepaTopOB C KOCBEHHbLIM
BOLAOPOAHBIM OXNaxaeHNeM npu n3bbiTo4HOM AaerneHunn Bogopoaa 50 klMa n Bbiwe - 97%, npy n3bbITOYHOM
nasneHun Bogopoaa ao 50 klMa - 95%.

CopgepxaHue kucnopoga B rase y TypboreHepaTtopoB C BOAOPOAHBbIM OXNaXAeHUWEeM BCEX TWMOB U
CVMHXPOHHbIX KOMMEHCATOPOB He JOIMKHO NpeBbIwaTth B akcnnyaTtaumn 1,2%, a npy BBOAE B AKCMyaTaumio 1
nocrne KanuTanbHOrO PeMoHTa npu 4uctoTe Bogopoga 98 u 97% - cootBetrctBeHHO 0,8 n 1,0%, B
nonsaBkoBOM ruapo3aTBope, Hauke NpoAyBKM U BOOOPOAOOTAENUTENBHOM 6Hake MacnoouYnCTUTENBHON
yCTaHOBKU - He 6onee 2%.

B rasoBon cucteme TypboreHepartopa, B KOTOPOW NPOUCXOAUT MOCTOSIHHAsA LMPKynaums rasa (kopnyc
reHepartopa, TpybonpoBodbl OCyLWTENs, WMMynbCHble TPybKM rasoaHanusaTopa), NpoBepsieTcs ero
BnaxHocTb. lNMpn 3TOM TemnepaTypa TOYKM POCbl BOAOPOAa B Kopnyce TypbGoreHepatopa npu pabodem
AaBrieHnn JormkHa BbiTb HUXe, YeM TeMnepaTtypa BoAbl Ha BXOAE B razooxnagutenu, Ho He Bbiwe 15 °C.

TemnepaTypa TOYKM pOCbl BO34yxa B Kopnyce TypboreHepatopa C MOJSIHbIM BOAAHbLIM OXIaXX4eHUEM
He JOIMKHa NpeBbILaTh 3HAYEeHUS, YKa3aHHOro B 3aBOACKON MHCTPYKLNN.

3.26. M, K, T, M. KoHTponbHbIN aHanu3 rasa Ha cofepxaHue BOAOpoAa B KapTepax NOoALUMMHUKOB,
CNMBHBIX MacronpoBogax, B ra3oBom obbeme macnsHoro 6aka n akpaHMpOBaHHbIX TOKONPOBOAAX

Mpn aHanu3e npoBepsieTCs cogepkaHue BoAopoda B yKadaHHbIX y3nax. B macnsHom 6Gake cnenos
BoJgopoaa ObiTb He JormkHO. CoaepxkaHue BOgopoAda B KapTepax MOALUMMHWKOB, CIMBHBIX MacronpoBodax,
3KpaHMPOBAaHHbIX TOKONPOBOAAX, KOXXYXaxX NMMHEWNHbIX U HYNEBbIX BbIBOAOB AOIMKHO ObiTb MeHee 1%.

3.27. 1, K, T, M. lNpoBepka pacxofa macna B CTOPOHY BOAOpoAa B YNSIOTHEHNAX reHepaTopa

lMpoBepka Npou3BOAUTCH Y reHepaTopoB C BOAOPOAHLIM OXNaXAeHMeM C MOoMOLLbl NaTpybKoB Ans
KOHTPOMsi Macna, YCTaHOBIEHHbIX Ha CAMBHbLIX MAcMonpoBogax YNioTHEHWUA. [N reHepaTopoB, Y KOTOPbIX
He NpedyCcMOTpeHbl Takne natpyOku, npoBepka NPOU3BOAMTCS U3BMEPEHMEM pacxoga Macna B nornsaBkoBOM
3aTBOpPE NPU BPEMEHHO 3aKPbITOM BbIXOOHOM BEHTUIE 3a ONpeaesieHHbIi NPOMEXYTOK BpemMeHu. Pacxopg
Macna B CTOPOHY BOOOPOAA He AOSMKEH NPEeBbIWAaTh 3HaYEHUN, YKasdaHHbIX B 3aBOACKUX MHCTPYKLMSX.

3.28. T, K, T. OnpoboBaHne perynaTopa ypoBHS Macra B rumgposaTtBope AN cnuBa Macna u3
YNNOTHEHMIN B CTOPOHY reHepaTopa

OnpoboBaHve npouM3BOONTCS Yy TeHepaToOpOB C BOAOPOAHBIM OXNaxaeHuem Mnpu  paboyem
HOMWMHANbLHOM [ABMEHUM BO3dyxa MM BOOOPOAa B Kopnyce reHepartopa. [uanasoH M3MeHeHUs YpOBHEN
Macrna B TMApO3aTBOpPE [OMMKEH COOTBETCTBOBAaTb TpebyemMbiM YPOBHAM MpU OTKPbITUM U 3aKPbITWK
MonyIaBKOBOrO KnanaHa.

3.29. M, K. TumgpaBnuyeckme wucnbiTaHns OydepHoro 6Gaka wu TpybONpOBOAOB CUCTEMBI
MacrocHabXeHuns yNnoTHEHWI

McnbiTaHne npov3BOAMTCA Yy reHepaTopoB C BOOOPOAHBLIM OXMaXAEHWeM npv OaBfeHun macna,
paBHoM 1,5 pabo4yero gaBneHus rasa B Kopryce reHepaTopa.

TpybonpoBoabl CUCTEMblI MacrnocHabXeHust YNNOTHEeHWW [0 perynsatopa nepenaga OaBreHus,
BKMOYas NoOcrneaHun, UCMbITbIBAOTCA MNpU OaBneHun macna, paBHoM 1,25 Haubonbluero AonyCTUMOro
paboyero gaBneHus, co3gaBaeMoro MCTOYHNKaMM MacrocHabxeHus.

MpoaomKMTENBHOCTL UCNBITAHUN - 3 MUH.

3.30. M, K, T. lNpoBepka paboTbl PerynstopoB [aBreHUss Macrna B CXEMe MacrnocHabxeHus
YMAOTHEHWI

lMpoBepka NPoOM3BOAUTCS Y TEHEPATOPOB C BOAOPOAHLIM OXIaXOeHueM. Perynatopbl AaBneHus
YMMAOTHAOLErO, KOMMNEHCUPYIOLLErO M NPUWXXMMALOLEro mMacesn MNpoBEPSIOTCA NPU pasfiMyHbIX OaBMEHUsIX
BO3[yxa B KOpryce reHepatopa B COOTBETCTBUM C 3aBOACKON MHCTPYKLUMNEN.

3.31. 11, K. NpoBepka naek 51000BbIX YacTe 0OMOTKM cTaTopa

lMpoBepka NpoM3BOAUTCS Y reHepaTopoB, Marka J06OBbIX 4YacTe OBMOTKM cTaTopa KOTOPbIX
BbINOMHEHA ONOBSHUCTBIMY NPUMNOAMU (32 UCKITHOYEHNEM Fr€HEPaTOPOB C BOAAHBIM OXNaXXAeHNEM 0OMOTKM).

lMpoBepka naek Npu KanuTarnbHbIX PEMOHTax, a Tawkke npu OBHapyXeHUW NPU3HaKOB yXyALleHWs
COCTOSIHMS Maek B MEXPEMOHTHBIN Nepuog NPon3BoANTCS MO PELLEHMIO TMaBHOMO MHXeHepa NpeanpusaTus.

KauecTBO naek MArkumun u TBEpAbIMU NPUNOSMU KOHTPONMPYETCHA NPU BOCCTAHOBUTENbHBIX PEMOHTaX
C YaCTUYHOW MUK NOJSTHON 3aMeHON OOMOTKM.



MeTog NpoOBEpPKM M KOHTPOMsSi  COCTOSHUS naek (BUXPEBbIX TOKOB,  YNbTPa3BYKOBOW,
TepMovHaMkaTopamu 1 Tepmonapamu, npubopamy WH(paKpacHOW TEXHWKU W Ap.) YCTaHaBnvBaeTcs
PEMOHTHOW UK cneunanmMaMpoBaHHOM OpraHn3aumnen.

3.32. I, K, M. NamepeHune aneKkTpn4eckoro HanpsXKeHnst Mexay KOHLaMu Bana M Ha U3onIMpoBaHHbIX
NoALWMMHUKax

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

[ns onpepeneHnst LENOCTHOCTU M30NSALMM NOALMMHUKA TypboreHepaTopa U3MepATCA HanpsiKeHue
MeXxay CTOsIkoM (06oMMOW) NOALIMMHUKA U PyHOAAMEHTHON NAUTON (NPY LUYHTMPOBaHUM MachsiHbIX MIEHOK
LLeeK Bana poTopa) 1 HanpshkeHne Mexay KoHLamu Bana poTtopa.

Mpn McnpaBHOM M30MAUUM 3HAYEHUS OBYX WU3MEPEHHbLIX HaMNPSHKEHUA AOMMKHbI OblTb MPaKTUYECKM
OOVHaKOBbI.

Pasznuune 6onee 4yem Ha 10% ykasblBaeT Ha HEUCMPABHOCTb M30NALMN.

Mpu npoBegeHNN M3MEPEHUN B COOTBETCTBUM C IKCMIyaTaumoHHbiM uupkynspom N LI-05-88(3) "O
NpegoTBpaLLEHUN 3NEKTPO3po3mMmn TypboarperatoB” COMPOTUBIIEHNE UW3ONSALMU  KOpMnyca MOALIMMHMKA
OOIMKHO ObITb He MeHee 2 KOM, CONPOTMBIIEHME U30NALUN MACNAHON MIEHKM - He MeHee 1 KOMm.

WcnpaBHOCTb m3onsaumy MOALMMHUKOB W MOAMNSTHUKOB rMaporeHepaTopoB crieqyeT NpoBepsiTb B
3aBMCMMOCTM OT UX KOHCTPYKLMK, NMBO No ykasaHuio 3aBoga-m3rotoButensd, nmbo cnocobom, npumMmeHsembiM
Ha TypboreHepaTopax.

BenuunHa HanpsbkeHus Mexay KOHUamMu Bana He HOPMUPYETCs, HO pe3Koe yBenuveHue ero no
CPaBHEHMIO C W3MEPEHHbIM paHee Mpu TOW >Xe Harpyske MalluHbl MOXET YKa3biBaTb Ha M3MEHEeHue
OLHOPOOHOCTU U CUMMETPUYHOCTU B MarHUTHbIX Llensx ctatopa n potopa.

3.33. VicnblTaHMe KOHUEBbIX BbIBOLOB OOMOTKM cTaTopa TypboreHepatopa cepun TI'B

MoMMMO ucCMbITaHUA, yKasaHHblX B Tabn. 3.1 u 3.2, KOHUEBble BbIBOOAblI C KOHAEHCATOPHON
CTEKNO3MNOKCMOHON n3onsumen nogeeprarotcs ncnoitaHnam no n. n. 3.33.1, 3.33.2.

3.33.1. T. 'amepeHune TaHreHca yrna guanekTpuiecknx noteps (tg gensta)

NamepeHve npous3BoguTCA nepes YCTaHOBKOW KOHLEBOrO BbiBoga Ha TypboreHepatop npu
ncnoiTatensHom HanpsbkeHun 10 kKB 1 TemnepaType okpyxatowero Bosgyxa 10 - 30 °C.

3HadeHne tg penbta cobpaHHOro KOHUEBOrO BbiBoA4a He AOMmkHO npeBblwaTtbh 130% 3Ha4veHwus,
MOMyYEeHHOro Mpu M3MepeHusX Ha 3aBoge. B cnyvae wmsmepenus tg genbta KOHUEeBOro BbiBoga 0e3
apdopOoBbIX MOKPLILLEK €70 3HAaYEHNE HE LOMKHO npeBbiwaTth 3%.

B akcnnyatauun unsmepeHve tg genbta KOHUEBLIX BbIBOOOB HE 0053aTenbHO UM €ro 3HayeHue He
HopmMUpyeTcs.

3.33.2. 1, K. NcnbiTaHusa Ha ra3onnoTHOCTb

McnbiTaHne Ha ras3onnoTHOCTb KOHLIEBbLIX BbIBOAOB, MCMbITaHHbIX Ha 3aBode AdasrneHuem 0,6 MlMa,
npoussoauTca AasneHvem cxatoro sosgyxa 0,5 MlMa.

KoHueBOlM BbIBOL CUMTAETCSA BblOepXaBLMM UChbiTaHue, ecnu npu gasneHun 0,3 Mlla nageHue
OaBrennsi He npesbiwaeT 0,5 MM pT. CT./u.

4. MALUMHBI MOCTOAHHOIO TOKA (KPOME BO3BYAUTENEN)

4.1. OueHKa COCTOSIHMS M30MALMN OOMOTOK MaLLUH NOCTOSIHHOIO Toka

MalurHbI MOCTOSTHHOTO TOKa BKIOYalTCa 6€3 CyLKn npu cobnogeHnr cnegyowmnx YCrnoBui:

a) ons MawuH NOCTOsIHHOro Toka Ao 500 B - ecniv 3HaveHue conpoTUBEHUS M30NALUNM OOMOTOK He
MeHee npuBefeHHoro B Tabn. 4.1;

©) ons MawwuH NocTosiHHOro Toka Bbiwe 500 B - ecnu 3HavyeHne conpoTMBReHMs nsonsaumm obmMoToK
He MeHee npuBefeHHoro B Tabn. 4.1 u 3HadyeHne koapuumeHTa abcopbumm He meHee 1,2.

Tabnuua 4.1

HANMEHBLWWE OOMYCTUMbIE 3HAYEHWA COMNMPOTUBIIEHUNA
n3onAaumm OMOTOK MALLIMH NMOCTOAHHOI O TOKA

Temnepatypa Conpotuenenune nsonsaumm R60", MOm, np1 HOMUHaNbHOM
obmoTku, °C HaNpsHkeHUW MalunH, 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 29 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. 11, K, T. 'amepeHne conpoTMBReHNs U30naumm
a) ConpoTusBneHue nsonaumm obmMoTok
N3mepeHne nponsBOAUTCS MPUM HOMMUHANbLHOM HanpsbkeHun obmotkm go 0,5 kB BkmoumTensHo

MeraoMMeTpom Ha HanpsbkeHune 500 B, a npu HOMMHanNbHOM HanpsbhkeHunm o6mMoTku Bbiwe 0,5 kB -
MeraoMmmeTpoM Ha HanpskeHue 1000 B.

VlsmepeHHoe 3Ha4YeHne conpoTmneBneHna n3onAaunm OomxKHoO ObITb HE MeHee npunBeaeHHOro B Tabn. 4.1.

B skcnnyaTauum conpoTUBREHNE NM30MsSLUMN 0BMOTOK M3MEPSIETCH BMECTE C COEAMHEHHBIMU C HUMMW LIensamm
1 Kabensamu.

©) ConpoTtuBneHne nsonauum GaHgaxen

N3amepeHre Nnpon3BoanTCca OTHOCUTENBHO KOpnyca U yaepXmBaemMbiX MU OOMOTOK.
M3mepeHHoe 3HaYeHne ConpoTMBIIEHUS N30NALNN AOIMKHO BbITb HE MeHee 0,5 MOm.
4.3. 11, K. AcnbiTaHue n3onsaumm noBbILWEHHLIM HaNPsSXXeHWeM NPOMbILLIIEHHON YacToThl
3HayeHne ncnbiTaTenbHOro HanNpsKeHus yctaHaBnmBaeTca no t1abn. 4.2.

Tabnuua 4.2

WNCMNbITATEJIbHOE HAMPAXXEHWE MPOMBILWWIEHHON YACTOTbI
ana n3onAunm MALILMH NOCTOAHHOIO TOKA

McnbiTyeMbi anemeHT McnbiTaTtensHoe MNpumeyaHne
HanpsixkeHue, KB
1. O6MOTKM MpnHUMaeTca No Hopmam, Ons mawuH
npuBeaeHHbIM B Tabn. MOLLIHOCTbIO 6onee 3
3.2,n.6 kBT
2. baHgaxu sikops 1,0 To xe
3. Peoctatbl 1 1,0 MN3onsauuo MOXXHO
MyCKOPErynmMpoBOYHbIE MCMbITbIBaTb
pes3ncTopsbl COBMECTHO C
n3onsaumen uenen
BO30OyXXaeHus

[MpoOoMKNTENBHOCTL MPUNOXEHNS UCMLITATENBHOMO HaMNPSKEHUS - 1 MUH.
4.4. NamepeHue conpoTUBIEHNS NOCTOSAHHOMY TOKY
M3mepeHus nponssBogATcs y reHepaTtopoB, a TakkKe anekTpoaBuraternien npu XonogHoOM COCTOSIHUM

0OMOTOK MaLUWHbI. HOprI 00NMyCTUMbIX OTKIMOHEHNI conpoTuBieHna npmnBedeHbl B Tabn. 4.3.

Tabnuua 4.3

HOPMA
OTKINOHEHUSA 3HAYEHW CONPOTUBNEHNA MOCTOAHHOMY TOKY

Vcneryemet |Bun mc-— Hopwma [TpumeyaHne
BJIEMEHT OBEITaHUA

1. OBbmMOTKM In, K 3HadYeHMAa CONPOTUBIIEHUA
BOROYXIOEeHUS OBOMOTOK HE IOJIKHEI

OTINYUATBECH OT MUCXOIHEIX

3HaueHuM 0OoJjiee ueM Ha 2%
2. ObMmoTKa I, K 3HaYEeHMa M3MEPEHHOI'O z3MmepeHMsa
akopsa  (Mexny CONPOTUBJIEHMS OOMOTOK HE |[IPOU3BOLOATCH Y
KOJIJIEKTOPHBIMMI OOJDKHEL OTJIMYATHCA IOPYyI OT |MallMH MOWHOCTBIO
[IJIaCTUHAMM) opyra 0OoJsiee ueM Ha 10%, Bojyiee 3 kBT

3a MCKJIOUEHMEM CJlydaes,




KOoTma 2TO OOYCJIOBJIEHO
CXeMOV COoeIMHEHUS

3. PeocraTs u|II SHaueHMe M3MEePEeHHOTO V3MepeHUa
IIyCKO— CONPOTUBJIIEHMS HE HOOJDKHO IPOMBBONATCSA Ha
perynmupo- OTJINUATBHCH OT MCXOIHEIX KaxIOM OTBEeTBJIe—
BOUHEBIE OaHHEIX OoJiee ueM Ha 10% HUU
PE3SUCTOPH K He 1noxHO OHITHL OOPEIBOB

uenemu

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

M3amepeHne Npon3BoOAnNTCA Yy FreHepaTopoB, a Takke anekTpoaBuratenen MoWwHocTbio 6onee 3 kBT npu
NOBOPOTE SAKOPSA - MEXAY OOHOM U TOM XKe TOYKOM SIKOPSi U Nostocamu.

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

4.6. T, K. CHATME XapaKTepuUCTUKM XONOCTOro Xo4a 1 UCMblTaHNE BUTKOBOMW U30NALUN

Xapaktepuctnka XX CHMMaeTCa Yy reHepaTopoB MOCTOAHHOrO Toka. [loabem HanpsikeHus
npon3BoamnTCA A0 3HaYeHus, paBHoro 130% HOMUHaNBLHOrO.

OTKNOHEHNS 3HAYEHUIN CHATOW XapakTePUCTUKM OT 3HAYEHUI 3aBOLACKOW XapakTepUCTUKU HEe AOMKHbI
ObITb GoMbLUE ONYCTUMOW NOTPELUHOCTU N3MEPEHNUIA.

Mpun ncnbiITaHUM BUTKOBOWM M30NSALMM MaLUUH C YMCIIOM MOMOCOB Ooree YeTbipex 3HaYeHne CpeaHero
HanpshKeHUs Mexay CoCeaHMMMU KOMNMEKTOPHbIMW MIaCcCTUHaMK He OOMKHO ObIThb Bbilwe 24 B.

MpoJoMKNTENBHOCTL UCMbITAHUSA BUTKOBOW U30NSALUN - 3 MUH.

4.7. 11, K. lNMpoBepka paboTbl MALLMH Ha XONOCTOM X048y

MpoBepka nponsBoanTca B TeveHue He meHee 1 4. OueHnBaeTca paboyee COCTOSAHME MaLLUVHBI.

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

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

Mpeaenbl perynupoBaHnst A0MMKHbI COOTBETCTBOBATb TEXHOMOIMYECKUM OAHHBIM MEXaHU3Ma.

5. QJIEKTPOOBUIATENN NMEPEMEHHOIO TOKA
5.1. \amepeHune conpoTMBEHNS N30N5AL MK
Mpoun3BoanTCS MEraOMMETPOM, HanpsXXeHUe KOTOPOro ykasaHo B Tabn. 5.1. JonycTumble 3Ha4YeHus
COMNpPOTMBIEHMSA N30nAUmMn 1 KoacpdpuumneHTa abcopbuun R60"/R15" ykasaHbl B Tabn. 5.1 - 5.3.

Tabnwuuya 5.1

SHAYEHNA COMPOTUBNEHNA M30NALMN N KOSPDPULIMEHTA ABCOPBLIN

VcnelTyeme | Bun Hanpsaxe- JonycrumMmoe [pumeuaHMe
BJIEMEHT u3Me- | Hue me-— 3HAUEHUEe
peHus | raoMMeT— CONPOTHUBRJIEHUS
pa, B uzonauuu, MOM, u
kozdbbuLmMeHTa
abcopbunmn
1. O6moTka |ll 2500/ B cooTBeTCcTBUM C B skcryyaTaumm
craTopa 1000/500|yxasaduamm TabJ. onpemesieHue KoOnb-
<EE> 5.2 drumeHTa abcopbumnmn
K, s R60"/R15" obasza-
T <*> BJIEKTPOIBUTATEJIEN, | TEJIBHO TOJIBKO IJId
HaxOOAUMXCS B BJIEKTPONBUTATEJIEN
SKCIJIlyaTaumum, HalpAXeHNMEM BEHIIE 3
IOITy C TMMEIE KB MM MOIHOCTHIO
3HaUeHud Bojiee 1 MBT
COIPOTUBRJIEHUS
nzonauuy R60" u




konObULIMEeHT
abcopbunm He
HOPMUPYIOTCS, HO
IOOJIXHEI YUMTEIBATHECHA
IpY peleHun
BOIpoCca o
HeOOXOOMMOCTU UX
CYUKM

HVKM

2. OBmoTka |II 1000 0,2 VBsMepeHME
poTopa (monyc- IPOM3BOOUTCA Yy
KaeTcsa CUHXPOHHEBIX
500) 3JIEKTPOIBUTATEJIEN U
K, - BIIEKTPOOBUTATEJIEN C
T <*> basHBIM POTOPOM Ha
HanpsaxeHve 3 kKB u
BHIIE WMJIY MOUHOCTBIO
Bojiee 1 MBT
3. Tepmo- |[II, K |250 -
MHIVKATOPEI
C COoeIuHU-—
TeJIbHBEIMM
IIPOBOIAMU
4. Tommwmn-|II, K |1000 - V3MepeHUEe

NPOM3BOIOUTCH Y
DIIEKTPOOBUTATEJIEN
Ha HamnpsxeHue 3 kB
M BBlIlE, IOIWMIIHUKU
KOTOPHEIX MMEKT U30-—
JIALMIO OTHOCUTEJIBHO
kopnyca. V3MmMepeHue
IPOM3BOOUTCHA
OTHOCUTEJIBHO QyH—
OaMEeHTHOM IJIUMTEL NPU
IIOJIHOCTBIO COOPaHHEIX
MacJionporomax. B
SKCIJIyaTaluuu MnsMe-—
PeHMe NPOM3BOOUTCHA
IpM PEMOHTAX C
BHIEMKOM pOTOpa

<*> an TEeKYLLMX PEMOHTaxX M3MepaeTcd, ecnn Onda 3Toro He Tpe6yeTCH cneunanbHO npoBeaeHnA

OEMOHTaXHbIX pa60T.

<**> ConpoTMBMEHME W30NAUMM U3MEPSIETCS MPU HOMWHANbHOM HanpsbkeHun obmoTkm go 0,5 kB
BKIIOYMTENBHO MEeraoMmmMeTpomM Ha HanpshkeHne 500 B, npyu HOMUHaNbHOM HanpsikeHun obmMoTkM cebiwe 0,5
kB oo 1 kB - meraommeTpom Ha HanpsikeHne 1000 B, a npy HOMMHANBEHOM HanpshXeHnn 0OMoTkM Bbiwe 1 kB

- MeraoMmMeTpoMm Ha HanpsikeHue 2500 B.

JOMNYCTUMBIE 3HAYEHWA COMPOTUBINEHWA N30NALINA
N KOSOOUUMEHTA ABCOPBLIW AJ1A OBMOTOK CTATOPA
OJIEKTPOOBUIATEJIEU

MoLHoCTb,
HOMUHanbHoe

KpMTepI/IM OLIEHKN COCTOSIHUS U30NsALUum 0OMOTKN
cTaTtopa

Tabnuua 5.2




HanpshxeHme
anekTpoasuraTtens,
BUA U3onauun
0obMOTOK

3Ha4yeHne
COMNPOTMBNEHMS
nsonaumm, MOm

3HayeHune koahdurumneHTa
abcopbunmn R60"/R15"

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

CornacHo ycrnosusim
BKITHOYEHUS
CUMHXPOHHbIX
reHepaTopos, n. 3.2

2. MowHocTtb 5 MBT

Mpu Temnepatype 10

He meHee 1,3 npu

N HWXKE, HanpsxeHue -30°C Temnepatype 10 - 30 °C
Bbiwe 1 kB, conpoTuBneHne
TepMopeakTuBHas N30MALUUN HE HUXKe
nsonauns [ecaTn meraom Ha
KMIOBOMbT
HOMWHAIBHOrO
NNHEeNHoro
HanpshKeHus

3. Asuratenu c
MUWKaneHTHOWN
KoMMayHOMPOBaHHOMN
n3onaumen,
HanpsbxeHue cBbliwe 1
kB, MoLHoCTb OT 1
no 5 MBt
BKNIOYNTENBHO, a
Takxke gsuraTenu
MEHbLUEN MOLLLHOCTH
Hapy)XHOWN YyCTaHOBKM
C TaKom xe
n3onsauuen
HanpsPKEHWEM CBbILLE
1 kB

He Huxe 3HavyeHmn,
yKasaHHbIX B Tabn.
53

He Huxe 1,2

4. [lBuratenn c
MUKaneHTHOn
KOMMayHOUPOBaHHON
nsonsauuen,
HanpsihxeHue cBbliwe 1
kB, MoLHOCTE MeHee
1 MBT, kpome
YyKa3aHHbIX B N. 3

He Hwxe 3HaveHun,
yKa3aHHbIX B Tabn.
5.3

5. HanpsixeHue Huxke
1 kB, Bce Bnabl

He Huxe 1,0 MOm
npu TemnepaTtype 10

M30naLmUn -30°C
HANMEHBLWWE OOMYCTUMbIE S3HAYEHNA 3
COMPOTUBIIEHNA N30NALUNW ONA SNEKTPOOBUTATESIEN
(TABM. 5.2, M. M. 3 1 4)
Temnepatypa ConpoTuBJyieHue mz3onaumum R60", MOM, npmu
obmoTkM, °C HOMMHAJIbHOM HaIpAXeHUM 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 COCTOSHUS wm30MAUMM ODMOTOK 3NEeKTpoABMraTtenen npu peleHnn Bornpoca o
HeOOXO4MMOCTU CYLLKK

OnekTpoaBuratenu MEepPeEMEHHOIO TOKa BKMoYaloTcst 6e3 Cylku, ecriv 3HAYeHUs COMPOTUBIEHUS
n3onsaumm obMoTOK M KoadduumeHTa abcopOumm He HUXKe ykaszaHHbIX B Tabn. 5.1 - 5.3.

5.3. NcnblTaHne NOBbILLEHHbIM HanpsKeHeM NPOMbILLIIEHHON YacToTbl

3HadeHne NCnbITaTeNbHOMO HaNPsPKEHNsT MPMHUMAETCS cornacHo Tabn. 5.4.

Tabnuuya 5.4

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

3aMKHYTOM Ha
PE3UCTOP UM

VcnelTyeMel 3JieMeHT |(Bun |MowHOCTH HoMmmHamb - VlcnelTaTeJsibHOE
UC— | 3JEeKTPOo- HOe Ha- HamnpsxeHue, KB
OeI- | OBUTA— IpsXeHMe
Ta- |Tend, KBT [snexkTpo-
HUSA OBUTATE—
Jd, KB
1. ObmMoTka crTatopa |[II Menee 1,0 |Hwmxe 0,1 |0,8(2UnoMm + 0,5)
LR KA Or 1,0 u Huxe 0,1 |0,8 (2UnoMm + 1)
oo 1000 Bemre 0,1 |0,8 (2U0uHoM + 1),
HO He MeHee 1,2
Or 1000 » |Jo 3,3 0,8 (2UHoM + 1)
BoJiee BKJIOUM—
TEeJIbHO
Or 1000 m |[(Ceeme 3,3(0,8 x 2,5Uxnom
BoJee oo 6,6
BKJTIOUM —
TEJIbHO
Or 1000 m |(Cmremue 6,6(0,8 (2UHoMm + 3)
BoJee
K 40 u 0,4 un 1,0
BoJsiee, a HIMXE
TaKxe 0,5 1,5
BJIEKTPO— 0,66 1,7
oeurareau |(2,0 4,0
OTBETCT— 3,0 5,0
BEHHBIX 6,0 10,0
MeXaHU3— 10,0 16,0
MOB <*>
Meunee 40 0,66 u 1,0
HIKE
2. 0O6MmoTka poTopa I - - 8-xpaTHOe UHOM
CUHXPOHHEIX CUCTEME
BJIeKTPONBUTATETIEN, BO3OYXIOEHMSI, HO He
IpenHa3HAUEeHHHX IJI1S mMeHee 1,2 u He
HENOCPEeICTBEHHOTO Bojsee 2,8
nycka, C oOMOTKOM K - - 1,0
BO3OYXIOeHMUs,




VMCTOUYHMK IIMUMTaHUA
KKF K>

3. O6MoTka poTopa I, K|- - 1,5Up <**>, HO He
BJIEKTPOIBUTATEIIS C menee 1,0

basHEIM POTOPOM
<***>

4. PesucTOop Uenu I, K- - 2,0
TameHus I[I0JIg
CUHXPOHHEIX
IOBUTATeJIen

5. PeocTaTH u In, K|- - 1,5Up <**>, HO He
Iy CKOPETYINPOBOUHLE menee 1,0
PEBUCTOPLL

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

<**> Up - HanpsikeHne Ha Komblax npyv pa3oMKHYTOM HEMOABMXXHOM POTOPE M MOSIHOM HanpsiKeHWK
Ha cTaTope.

<™*> G  paspelleHus TEeXHUYECKOro pyKoBOAWUTENS MpeanpuaTus  uUchnblTaHue  ABuratenen
HanpsbkeHneMm go 1000 B npu BBoge B aKcnnyaTauuio MOXET He MPOM3BOAUTLCS.

MpoAomMKUTENBHOCTL NPUMNOXEHNSA NCNBITATENBHOIO HaMPSXeHNs - 1 MUH.

5.4. 1, K. NamepeHue conpoTmBreHnst NOCTOSHHOMY TOKY

VM3amepeHre Npon3BoanTCs NpU NPaKTUYECKN XONOAHOM COCTOSIHUM MaLLVHbI.

5.4.1. O6MOTKM cTaTOpa K poTopa <*>

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

M3amepeHne Npon3BoaNTCS Y anekTpoaBuraTenen Ha HanpsikeHme 3 KB v Bbilwe.

MprBeneHHbIE K OONHAKOBOW TemnepaType U3MepeHHble 3HAYEeHWsT COMPOTUBIIEHUA pas3nNuyHbIX a3
0OMOTOK, a Takke 0OMOTKMN BO3OYKOEHUSA CUHXPOHHbBIX ABUraTtenen He JOSMKHbI OTNNYaTbCa ApYr OT Apyra u
OT UCXOAHbIX AaHHbIX bonbLue Yem Ha 2%.

5.4.2. PeocTaTtbl 1 NyCcKOperynMpoBOYHblE pe3nCTopbI

[na peoctaToB 1 NYCKOBbIX PE3UCTOPOB, YCTAHOBIEHHbIX Ha 3nekTpoaBuratensix HanpsxeHvem 3 kB
1 Bbille, CONPOTUBIEHME M3MEPSETCA HA BCEX OTBETBNEHUAX. [INga anekTpoaBuraTenen HanpsXXeHMeM Huxe
3 kB namepsietcst obLiee conpoTMBEHNE PEOCTATOB U NMYCKOBbLIX PE3NCTOPOB U MPOBEPSIETCS LENOCTHOCTD
OTnaex.

3Ha4yeHuss ConpoOTMBIEHWIN HE AOMKHbI OTNINYATBLCS OT UCXOAHbIX 3HadYeHUn 6onble Yem Ha 10%.

Mpun KanuTanbHOM PEMOHTE NPOBEPSIETCS LIENMOCTHOCTb Lienen.

5.5. 11, K. NamepeHue BO3aYyLLHOMO 3a30pa Mexay CTanbi poTtopa u ctaTopa

M3mepeHne 3a30poB OOMKHO MPOU3BOAUTLCS, €CNW NO3BONSET KOHCTPYKUUS anekTpoasuratens. MNMpu
3ToM y anekTtpoasuratenen mowHoctbio 100 kBT n Gonee, y Bcex anekTpoaBuraTenen OTBETCTBEHHbIX
MEXaHW3MOB, a TakKe Yy anekTpoaBuraternen ¢ BbIHOCHbIMU MOALWMMHUKAMM U MOALINMHUKAMMW CKOMNBXEHWS
BEMWYMHbI BO3AYLUIHbIX 3230pOB B MECTax, PacrnoflioKEeHHbIX MO OKPY>XHOCTM poTopa W CABUHYTbIX ApYr
OTHOcuTENbHO Apyra Ha yron 90°, UM B MecTax, chneuuanbHO NpPeayCMOTPEHHBLIX MPU U3rOTOBEHUU
anekTpoaBuraTens, He AOMMKHbI OTnMyaTbhest 6bonblwe Yyem Ha 10% OT cpegHero 3aHaYeHuns.

5.6. I, K. N3amepeHmne 3a30poB B NOALLUMHMKAX CKOSbXEHUS

YBennyeHve 3a30poB B MOALUMMHUKAX CKONbXEHUs Oornee 3Ha4YeHWn, NpuBefeHHbIX B Tabn. 5.5,
yKasblBaeT Ha He06X0OUMOCTb Nepe3anuBkn BKNaabILwa.

Tabnuuya 5.5

JOMYCTUMBIE BENNYNHBI SASOPOB B NOALLNMHUKAX
CKOJTbXXEHWA SNEKTPOABUTATENA



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

AnameTp no 1000 ot 1000 go 1500 cbiwe 1500
Bana, Mm (BKNOYNTENBHO)

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 0,2-0,4
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 HanpsbkeHmem 3 kB v Bbiwe. 3HadeHne Toka XX AN BHOBb
BBOAMMBIX 3NIEKTPOABUraTenien He HopMNpyeTCs.

3HadeHune Toka XX nocrne kanMTanbHOro PeMOHTa 3NEeKTPoABUraTerns He JOMKHO oTnnyaTbes 6onbLue
yem Ha 10% OT 3HayeHMs TOKa, U3MEPEHHOro Mepes ero PeMOHTOM, NPV OAMHAKOBOM HarnpsXeHun Ha
BbIBOJAX cTaTopa.

MpoaomKkNTENBHOCTL MPOBEPKM ANEKTPOABUraTeNnen AomkHa O6bITb HE MeHee 1 4.

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

M3mepeHne npousBoauTca y anektpoaBuratenen HanpskeHvem 3 kB v Bbllwe, a Takke y Bcex
anekTpoaBuraTenen OTBETCTBEHHbIX MEXAHU3MOB.

BepTukanbHass u nonepedHas cocTaBndawwme Bubpauuun (CcpegHeKBaapaTUYECKOe 3HayeHue
BMOPOCKOPOCTU WnM pasMax BUOpPOCMELLEHMIN), W3MEPEHHble Ha MOALMMHUKAX JreKkTpoasuraTenen,
COYJIEHEHHBIX C MEXaHMU3MaMK, HE JOJPKHbI MPEBbLIWATL 3HAYEHWUI, YKa3aHHbIX B 3aBOACKUX MHCTPYKLUSIX.

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

CUMHXPOHHAS YacTOoTa BpalleHMUs, 3000 1500 1000 750 m menee
06./MUH.
Bubpaumus NOIWMMIHUKOB, MKM 30 60 80 95.

MepnoanyHOCTL M3MepeHUn BUOpaLmMmn y3roB OTBETCTBEHHBLIX MEXAHM3MOB B MEXXPEMOHTHbLIN Nepuog
OOIKHa ObITb yCTaHOBMEHa Mo rpaduky, yTBEPXKAEHHOMY TEXHUYECKMM PYKOBOAUTENEM 3M1EKTPOCTAHLNN.

5.9. M, K. NamepeHue pasbera potopa B OCEBOM HanpaBrneHum

M3mepeHne NponsBOAMTCS Y SNEKTPOABUraTenen, UMEOLLMX NOALLUMMHUKMA CKOMbXXEHUS.

OceBoil pasber poTopa guratensi, He COEOMHEHHOr0 C MEXaHU3MOM, 3aBUCUT OT KOHCTPYKLMUK
ABUraTens, NPUBOANTCS B TEXHUYECKOW OOKYMEHTAUMM Ha OBuratenb W LOSKEH COCTaBMsaTb OT 2 A0 4 MM
Ha CTOPOHY OT HEMTPANbHOIO MNONOXEHMUS <*>, onpeaenseMoro AeNCTBMEM MarHMTHOIo Mons Npy BpalleHum
poTopa B YCTaHOBUBLUEMCS peXUMe 1 (UKCUPYEMOro METKOW Ha Bany.

<*> ECnK B MIHCTPYKUMM MO 3KCMlyaTauyn He OrOBOPEHa apyrasi Hopma.

Pasber potopa npoBepsieTCA MpU KanuTalbHOM PEMOHTE Yy 3MeKTpoABUraternen OTBETCTBEHHbIX
MEeXaHW3MOB UMW B Crlydae BblIEMKWN poTopa.

5.10. I, K. NpoBepka paboTbl anekTpoasuratens nog Harpy3skomn

[MpoBepka Npon3BoOANTCH NMPU HEU3MEHHOW MOLLHOCTU, NOTpebnsemon anekTpogBuratenemMm U3 cetu,
He MeHee 50% HOMWHanNbHOMW W MpPU COOTBETCTBYIOLLEN YCTaHOBMBLUEWCS TemnepaType OOMOTOK.
lMpoBepsieTcs TennoBoe U BUBpaLMOHHOE COCTOsSHWE ABuraTensi.

5.11. N, K. N'mapasnuyeckoe ncnblTaHne BO34yX00XagmTens

WcnbiTaHne nponssoantca n3bbITouHbIM gasneHnem 0,2 - 0,25 MMa B TeyeHne 5 - 10 MuH., ecnu
OTCYTCTBYIOT ApYrue ykasaHus 3aBoga-u3rotoBuUTeNs.

5.12. K, M. lNpoBepka UCNpaBHOCTN CTEPXKHEN KOPOTKO3aMKHYTbIX POTOPOB

lMpoBepka NPON3BOANTCS Y aCUHXPOHHBIX 3NEKTPOABUraTenen npy KanutasnbHbIX PEMOHTAaX OCMOTPOM
BbIHYTOro poTopa unu cneuuanbHbIMU UCMbITaHUAMU, a B MpoLecce aKCcnnyaTtaumm no Mepe HeobxXxoaMmMocTm
- MO Nynbcaumsam paboyero nnm NyckoBOro Toka cratopa.

5.13. UcnbiTaHne Bo3byautenemn



WcnbiTaHne Bo3GyauTenel NpPOM3BOAMTCS Y CUMHXPOHHBLIX 3NeKTpoaBurateneir B COOTBETCTBUM C
yKasaHusmMu pasgena 32.

6. CUJIOBbIE TPAHC®OPMATOPbLI, ABTOTPAHC®OPMATOPbI
N MACJITAHBIE PEAKTOPbI <*>

<*> [lanee - TpaHcdOpMaTOpbI.

6.1. . OnpegeneHne ycnoBuin BKNOYEHNS TPaHCHOPMaTopoB

6.1.1. KoHTponb npw BBOAE B 3KCNyaTalMilO HOBbIX TpaHcOpmMaTopoB U TpaHCcOpMaTopos,
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 npv BBOAE B 3KCMyaTaumio TpaHcopmaTopos, npoLleanx KanutanbHbIi PEMOHT B
yCrnoBusx aKkcnnyataumm (6e3 cmeHbl 06MOTOK 1 M30NALMK)

KoHTponb ocyliecTBnsieTcs B COOTBETCTBUM C TpeboBaHnuamu pasgena 6 v POU 34-38-058-91
"TunoBasa TexHonornyeckas MHCTpykums. TpaHcdopmaTopbl HanpskeHnem 110 - 1150 kB mowHocTeo 80
MB x A n 6onee. KanutanbHblin peMOHT".

6.2. I, K, M. Xpomartorpadunyecknii aHanu3a ra3oB, paCTBOPEHHbIX B Macre

Mpoussoautca y TpaHcopmatopoB HanpsbkeHnem 110 kB wm Bbllwe, a Takke OMOYHBIX
TpaHcopmMaTopoB COBCTBEHHbIX HYX[,.

CocTtosgHMe TpaHCcHOPMaToOpPOB OLIEHMBAETCA MNyTeM COMOCTaBMEHUS WU3MEPEHHbIX [AaHHbIX C
rPaHNYHBIMU 3HAYEHUAMWU KOHLIEHTpauuW rasoB B Macre M Mo CKOPOCTU pocTa KOHLEHTpauuu rasoB B
macne.

OueHka coCTOsiHUS TpaHcopMaTopoB U onpedeneHne xapaktepa BO3MOXHbIX —AedeKkToB
npon3BogATCA B COOTBETCTBUM C pekoMmeHaaumamu MeToamyeckux YykasaHWn MO AMarHocTuke
pasBuMBalLLMXCs OedeKTOB MO pe3ynbTaTtam Xpomatorpauyeckoro aHanmsa rasoB, PacTBOPEHHbIX B
TpaHccopmaTopHom macre (PL 34.46.302-89).

XpomaTtorpaunyeckmnin KOHTPOSb AOSKEH OCYLLECTBNATLCSA B Crieaytowme CPoKu:

- TpaHcdopmaTtopbl HanpsbkeHnem 110 kB  mowHocTbto mMeHee 60 MB x A u  GnodyHble
TpaHcdopMaTopbl COBCTBEHHLIX HYX[ - Yepes3 6 Mec. Mocne BKITHYEHUs U garnee - 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 TeuyeHune nepsbix 3 cyT., yepe3 1, 3 u 6 Mec. nocne BKMYEHNUs 1 ganee -
He pexe 1 pasa B 6 mec.;

- TpaHcdopmaTopbl HanpsbkeHneM 750 kB - B TeyeHune nepBbix 3 cyT., Yyepes 2 Hegenu, 1, 3 n 6 mec.
rnocre BKMYeHUa 1 aanee - He pexe 1 pasa B 6 mec.

6.3. N, K, M. OueHka BNaxxHOCTU TBEPAON M30MALUN

MpownssoauTtcs y TpaHcopmaTopoB HanpskeHreM 110 kB m Bbiwe mowHocTeio 60 MB x A n 6onee.

JonycTtumoe 3HayeHue BnarocofepXaHus TBepaon U3onaumm BHOBb BBOAUMBIX TpaHCOpMaToOpoB U
TpaHcOpMaTopoB, MNPOLEALUNX KanuTanbHbll PEMOHT, - He Bbllwe 2%, a 3KcnnyaTupyemblix
TpaHcopMaTopoB - He Bbilwe 4% no macce (obpasey TBepOoOW WU3OMAAUUM  TOMWMHOW 3 MM).
BnarocogepxaHve TBepAon u30nAUMM B MpoOLecce 3KChnyatauun AONyckaeTcsi He onpenenstb, ecriu
BnarocogepxaHue macna He npesbiwaet 10 r/T.

BnarocogepxaHve TBepaov usonsauun neped BBOAOM B 9KCMfyaTauuio U Npu KanutanbHOM PeMOHTe
onpegensieTcs no BrnarocogepXXaHuio 3anoXeHHbix B 6ak obpasuos m3onsaumu. B npouecce akcnnyaTtauum
TpaHcdopmaTopa JoMnycKaeTcs OLeHKa BnarocofepXaHms TBepaon U3onsiLumn pacyeTHbIM NyTEM.

[MeproamMyYHOCTb KOHTPOMS B MpOLEcce 3Kcnnyatauuun: nepebin pa3 - 4yepes 10 - 12 net nocne
BKITIOMEHUSA M B AanbHenwem - 1 pa3 B 4 - 6 ner.

6.4. \amepeHune conpoTUBEHNS N30NSALMN

6.4.1. M, K, T, M. UlamepeHne conpoTMBeHust n3onsiunm obmMoTok

ConpoTtuBneHve nsonauum oOMOTOK M3MepsieTCAa MeraoMmMeTpoM Ha HanpshxeHne 2500 B.

ConpoTuBneHne n3onaumm Kaxaon obMoTKM BHOBb BBOOUMbIX B 3KCMyaTauuto TpaHcopmaTopoB U
TpaHcopMaTopOoB, MPOLUEALINX KanuTanbHbI PEMOHT, MPUBELAEHHOE K TemnepaType WCMbITaHui, npwu
KOTOPbIX ONPEAENANNCE UCXOAHbIE 3Ha4YeHus (M. 1.5), AOMKHO ObITb He MeHee 50% UCXOOHbBIX 3HAYEHUA.

[Ons TpaHcdopmaTtopoB Ha HanpsbkeHne o 35 kB BkntountensHo mowHocteto 4o 10 MB x A un
OyroracsilLiMx peakTopoB CONPOTUBMEHNE U30NALMM OOMOTOK JOIMKHO ObITb HE HUXKE CNEeayoLWNX 3HAYEHW:

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



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

ConpoTtuBneHve nsonsauum cyxmx TpaHcdopmatopoB npu Temnepatype oomotok 20 - 30 °C gormkHo
ObITb AN TpaHCOPMaTOPOB C HOMUHASBHBIM HAMPSPKEHNEM:

no 1 kB BkntountensHo - He meHee 100 MOwm;

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

6onee 6 kB - meHee 500 MOwm.

M3mepeHns B mpouecce 3kcnnyaTauuMyM MNpousBOOATCS MpU HEYAOBNETBOPUTESbHBIX pesynbTaTax
ucnoitaHMin macna (obnacte "pucka", n. 25.3.1) u (unu) xpomartorpadmyeckoro aHanusa rasos,
pacTBOPEHHLIX B Macrle, a Takke B 00beMe KOMMIEKCHbBIX UCTbITaHUN.

Mpn BBOAE B 3KCMMNyaTauuio M B NpoLecce aKcnnyaTauum conpoTmMBEHME U30NALUN N3MepPAEeTCa Nno
cxemam, NpYMeHsiEMbIM Ha 3aBOAe-U3roToBuUTENe, U AOMNOMHUTENBHO MO 30HaM u3onsauuun (Hanpumep, BH -
kopnyc, HH - kopnyc, BH - HH) ¢ noacoeamHeHuem BbiBoaa "akpaH" meraommeTpa k cBOGOAHON 0OMOTKe
unu 6aky. B npouecce akcnnyartauumn JonyckaeTcs NPOBOAUTL TOMbKO U3MEPEHUS MO 30HAM U30MNALUN.

PesynbTatbl M3MepeHuidi COMPOTUBIIEHNUST M30MAUUM OOMOTOK B Mpouecce 3KchnyaTtauun, BKIIoYas
OVNHaMUKY WX W3MEHEHMSl, [OOIKHbl YYUTbIBATLCA MPU  KOMMIEKCHOM pPacCMOTPEHUM [OaHHbIX BCEX
NCNbITAHUNA.

NamepeHre conpoTrBReHMS M30MsLMn 0OMOTOK JAOMKHO NPOM3BOAMNTBLCA NMpU TemnepaType U3onsauum
He HuXe:

10 °C - y TpaHchopmaTopoB HanpsbkeHnem o 150 kB BKHOUNTENBHO;

20 °C - y TpaHchopmaTopos HanpsbkeHnem 220 - 750 kB.

6.4.2. T, K. N3mepeHne cOnMpoTUBNEHNS WM30ONSALMM OOCTYMHbIX CTSDKHbIX LINWUneK, GaHgaxen,
nonybaHaaxxen ApeM M NPeccyroLlmx Korewl OTHOCMTENbHO akTUBHOW cTanun M spMOBbIX Banok, a Takke
SAPMOBbIX 6aNoK OTHOCUTENBHO aKTUBHOW CTanu M 3NEKTPOCTaTUYECKUX SKPAHOB OTHOCUMTENBbHO OOMOTOK 1
MarHuTonposona

M3amepeHust Npou3BOAATCS B Clyyae OCMOTpa akTMBHOM 4YacTu TpaHcdopmaTopa. VcnonbaytoTtces
MeraommeTpbl Ha HanpsbkeHne 1000 - 2500 B.

VIamMepeHHble 3Ha4YeHUs1 4OMKHbI ObITb He MeHee 2 MOM, a conpoTUBNEHNE N30NALNM APMOBbLIX 6anok
He meHee 0,5 MOwm.

6.5. 1, K, T, M. lamepeHwne TaHreHca yrna auanektpnyeckmnx notepsb (tg aensTa) nsonsauum odoMoTok

M3amepeHus npomssBoaaTcs y TpaHcopmaTopoB HanpskeHnem 110 kB u Bobiwe.

3HaveHua tg genbta mM3onAuMM O6MOTOK BHOBb BBOAMMBIX B 3KCMyaTauMio TpaHC(OPMAaTOpPOB U
TpaHCcOpMaTOpOB, MPOLUIEALINX KanuTamnbHbI PEMOHT, MPUMBEAEHHbIE K TemnepaType WCMbITaHui, npu
KOTOpPLIX OMpefensnMcb UCxogHble 3Hadenus (n. 1.5), ¢ yyeTom BnusHUA tg genbta macna He OOSDKHbI
OTNMYaTbCs OT UCXOAHBLIX 3HAYEHWI B CTOPOHY yXyaLleHusi 6onee yem Ha 50%.

N3mepeHHble 3HauveHus tg denbTa umsonaumm npu Temnepatype wmsonsuum 20 °C un Bbiwe, He
npesbiwaowme 1%, cuvMTarTca yOoOBNETBOPUTENbHBIMU, U UX CPaBHEHUE C UCXOOHbIMU AaHHBIMU He
TpebyeTca.

M3amepeHnst B npouecce akcnnyataumm npousBOAATCA MpUM HeyooBNEeTBOPUTENbHbBIX pesdynbTaTtax
ucnelTaHni macna (obnacte "pucka”, n. 25.3.1) u (unn) xpomatorpadmyeckoro aHanmsa rasos,
pacTBOPEHHbIX B Macrie, a Takke B 06beme KOMMIEKCHbIX UCTIbITaHWIA.

Mpn BBOOE B 3kchfyaTaumio U B npouecce akcnnyatauuu tg genbTa M3onauuu uamMepsieTcs no
cxemam, NpMMEHSIEMbIM Ha 3aBO4e-M3roTOBUTENE, U AONOMHUTENBHO MO 30HaM M3onaummu (Hanpumep, BH -
kopnyc, HH - kopnyc, BH - HH) ¢ nogcoeanHennem BbiBoda "akpaH" M3MepuTernbHOro Mmecta K cBob6oaHbIM
obmoTkam unu Gaky. B nmpouecce akcnnyatauum AONYCTUMO OrpaHMYMBATBCS TOMBKO W3MEPEHUAMU MO
30HaM M30MALNN.

PesynbTathl namepenun tg genbta nsonsauum oOMOTOK B NpoLecce aKcnayaTaumm, BKoYas AuHaMmky
UX N3MEHEHWS], OJPKHbI YYUTLIBATLCS NPY KOMMIIEKCHOM paCCMOTPEHUN AaHHbIX BCEX UCTbITAHWNA.

M3mepeHue tg genbta 06MOTOK AOMKHO NPOU3BOANTLCA NPY TEMMNEPATYPE UIONALUN HE HUXKE:

10 °C - y TpaHcopmaTopoB HanpskeHnem 0o 150 kB BKNHOUNTENBHO;

20 °C - y TpaHcdopmaTtopoB HanpsixeHnem 220 - 750 kB.

6.6. OueHka cocTosiHMA BymaxkHOM n3onsaumMm obMoToK

6.6.1. M. OueHka no Hanuumo ypaHoBLIX COEAMHEHUI B Macne

OueHka npoussoguTcsa y TpaHcgopmatopoB 110 kB u Beiwe. [na TpaHCHOpPMaTopoB HaMpsKeHeM
Hke 110 KB Npon3BoauTCS NO PELUEHNI0 TEXHUYECKOTO PYKOBOOUTENS NPEANPUSITUS.

OueHka nponsBoguTCcsa XpoMaTtorpadmyeckumy MeTogamu.

Honyctumoe cogepxaHne ypaHOBbIX COeAMHEHU, B TOM uucrne dypdypona, npusedeHo B Tabn.
25.4 (n. 11).

lMeproaMyYHOCTb KOHTPONS HanuMunsa pypaHoBbIX coeanHeHuin coctaensaeT 1 pas B 12 ner, a nocne 24
net akcnnyatauum - 1 pa3 B 4 roga (CM. CHOckKy K n. 11 Tabn. 25.4).



6.6.2. K. OueHka no cTeneHn nonumepusaunm

OueHka npowusBogutcs y TpaHcgopmartopoB 110 kB un Beiwe. Pecypc GymaxHow nsonsaumm obmoTok
cuMTaeTCcsa ncyeprnaHHbIM NPU CHMXXEHMM CTENEHN nNonumepusaumm dymaru go 250 eanHul.

6.7. VicnbiTaHne n3onsaumm NOBbILLEHHBIM HanpshkeHnem YactoTthbl 50 My

6.7.1. N, K. NcnbiTaHue nsonsauum o6MoToK BMECTE C BBOAAMM

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

Mpn KkanuTanbHOM PEeMOHTE C MOMHOM CMEHOM OOMOTOK M M3ONSAUUU UCMbITaHWE MOBbILLIEHHBIM
HanpsbkeHneM obsi3aTenbHO AN BCeX TUMOB TpaHcdopmaTopoB. 3HAaYEHWE UCMbITATENbHOMO HanpsiKeHUs
paBHO 3aBoackomy. [pu KanuTanbHOM PEMOHTE C YaCTUYHOW CMEHOW U30MAUUM UINN NPU PEKOHCTPYKLIMM
TpaHcdopMaTopa 3Ha4YeHne ncnbiTaTeNbHOro HanpshkeHus pasHo 0,9 3aBoACKOro.

3HaueHuns ncnbiTaTenbHbIX HAaNPSXXeHWI NpuBeaeHbl B Tadn. 6.1 1 6.2.

Tabnuuya 6.1
WUCMbITATENBHbLIE HAMPSAXEHWA NPOMBILUNEHHON YACTOThI
OJIEKTPOOBOPYOOBAHUA KNACCOB HAMNPAXEHNA OO 35 KB
C HOMUHATNBHOW 1 OBNEMYEHHOM U30NALMEN
Knacc Ha- WcnbiTaTenbHoe HanpsikeHue, kKB
Nps>KeHnA cunoBble TpaHchopmaTopsl, annapathbl, TpaHcopmaTopbl
SNEKTPO- LUYHTUpYOLLnE U TOKa W HarnpskeHus,
obopyno- gyroracsue peakTtopsbl TOKOOrpaHn4MBatoLLmMe peakTopbl,
BaHuA, KB U30NATOPbI, BBObI,
KOHAEHcaTopbl CBA3W,
3KpaHMpOBaHHbIE TOKONPOBOAHI,
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
Lm0 Bas ns3onauun
nsonsums
o 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 HanpsXeHUs, yKasaHHble B BuAe OpoOM, pacnpoCTpaHATca Ha
3NeKTPOOOOPYAOBaAHUE: YNCTIUTENL - C HOPMAarbHOW U30NSAUMEN, 3HAMEHaTESb - C 06NerYeHHoON N3onsunen.

2. WcnbiTaTenbHble HanpsbkeHus Ans annapatoB n KPY pacnpocTpaHsalTCcsa Kak Ha MX M30Msumio
OTHOCUTESNBHO 3EMNIN 1 MeXay MofcaMu, Tak U Ha NPOMEXYTOK MeXAy KOHTakTamu C OOHUM Ui OBYMS
(umdpa B ckobkax) paspbiBamu Ha nomc. B cniyyasix, ecnv ucneitatensHoe obopyaoBaHMe He NO3BONSET
obecneunTb wucnbiTatenbHoe HanpsbkeHne Bbilwe 100 kB, gonyckaeTcs npoBoguTb UCMbITaHME MpU
MaKkCMMarsnbHO BO3MOXHOM UCMbITaTENbHOM HanpskeHun, Ho He meHee 100 kB.

3. Ecnn oamnextpoobopygoBaHve Ha 3aBoge-usrotoBuTene 6ObiNO  UCMLITAHO  HaMPsPKEHWEM,
oTNn4yarwmMmca OT YKa3aHHOro, wucnbiTatellbHble HanpaXxXeHna npu BBOAE B J3KCnnyatauuio U B
aKcnnyatauun A0S KHbI OblTb COOTBETCTBEHHO CKOpPpEKTUPOBaAHbI.

Tabnuua 6.2



WNCNbITATENIbHLIE HAMPSXXEHWA MPOMbILLNEHHOW YACTOThI
MrEPMETU3MPOBAHHBLIX CUTOBbLIX TPAHCO®OPMATOPOB

Knacc HanpspkeHns McnblTaTenbHoe HanpshkeHue, KB

TpaHcdopmaTopa, kB Ha 3aBope- 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 TpaHcopMaTopbl UCMLITLIBAKOTCA MO HOpMaMm Tabn. 6.1 ans obnerdyeHHoON n3onauun.

MpoaomKNTENBHOCTL NPUMNOXEHUSI UCMLITATENBHOMO HaNPsXKeHUs - 1 MUH.

6.7.2. T, K. VcnbiTaHne M3onsaumMmn OOCTYMNHBLIX CTSKHBIX LWNWUek, baHaaxen, nonybaHgaxen apem u
MPecCcyoLwmx Konel, OTHOCUMTENbHO aKTMBHOW CTanu M SPMOBbLIX 0anok, a Takke SpMoBbIX Oanok
OTHOCUTESNbHO aKTMBHOW CTanu 1 aNeKTPOCTaTUYECKUX SKPAHOB OTHOCUTENBHO OOMOTOK M MarHUTONpPoOBOAa

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

3HauyeHne ncnbltaternbHoro HanpsXxexus - 1 kB. MpogomKMTENbHOCTL UCNIbITAHMS - 1 MUH.

6.7.3. 1, K. UcnblTaHne usonauuun uenen 3almUTHOM U KOHTPOSIbHO-U3MEPUTENBHOM annapaTtypsbl,
YCTaHOBMEHHOWN Ha TpaHcopmaTope

McnbiTaHne nponsBogMTCs Ha MOMHOCTbIO cobpaHHbIX TpaHcdopmaTtopax. cnbiTbiBaeTca mM3onauus
(oTHOCUTENBHO 3a3eMrEeHHbIX YacTel U KOHCTPYKUMI) Lenen C npucoeavHeHHbIMU TpaHcdopMaTopamu
TOKa, ra3oBbiMU U 3aLUUTHBIMU pene, MacroykasaTensammn, OTCEYHbIM KranaHoMm 1 AaTyvMkamMu Temnepatypsl
npy OTCOEANHEHHbIX pa3beMax MaHOMETPUYECKMX TEPMOMETPOB, LieNn KOTOPbIX UCMbITLIBAOTCS OTAENbHO.

3HadeHue ncnbITaTenbHOro HanpskeHus - 1 kB. MpogomKUMTENbHOCTL UCTBITAHMS - 1 MUH.

3Ha4eHne NCNbITaTENbHOIO HaMNPSPKEHNUST NMPU UCMIbITAHUSIX MaHOMETPUYECKUX TepMoMeTpoB - 750 B.
MpoOomMKUTENBHOCTL UCMLITAHUSA - 1 MUH.

6.8. I, K. NamepeHmne conpoTmBneHnsi 06MOTOK MOCTOAHHOMY TOKY

MiamepeHre nMpou3BoauTCHA Ha BCEX OTBETBIIEHWSX, ECNK B Macnopte TpaHcdopMaTopa HeT Opyrnx
yKasaHun.

ConpotuBneHns 0obBMOTOK TpexdasHbix TpaHcOpMaTopoB, W3MEPEHHble Ha  OAMHAKOBbIX
OTBETBMEHMUAX pasHbiX (a3 nNpyv OOMHAKOBOM TemnepaTtype, He OOMKHbl oTnnyatbcs 6onee yem Ha 2%.
Ecnu n3-3a KOHCTPYKTMBHbBIX OCOBEHHOCTEN TpaHcopmaTopa 3TO pacxoxaeHne MoxeT ObiTb Bonbwum K
00 9TOM ykaszaHO B 3aBOACKOW TEXHUYECKOW LOKYMeHTaLuu, crieqyeT PyKOBOACTBOBATbCA HOPMOW Ha
OONyCTUMOE pacxoxaeHve, NpuBedeHHON B nacrnopTte TpaHcdopmaTopa.

3HayeHnsa conpoTMBNEHUS OOMOTOK OAHOMa3HbIX TpaHCcopMaTopoB MOCNe TemnepaTypHOro
nepecyeTa He AOMKHbI OTNMYaTbcsl 6onee Yem Ha 5% OT UCXOAHLIX 3HAYEHWNA.

MsmepeHuss B npouecce akchnyataumm  Npom3BOOATCA  MPU  KOMIMMEKCHbIX — UCMbITAHUSAX
TpaHcdopmMartopa.

Mepen w3MepeHWeM COMNPOTUBMEHUA OOMOTOK TpaHCOPMAaToOpOB, CHAOXEHHbIX YCTPONCTBAMM
PEerynnpoBaHus HanpsbkeHus!, crieqyeT NPOU3BECTU HE MEHEE TPEX MOJTHbIX LIMKIOB NEPEKIoYEHNS.

6.9. I, K. MNMpoBepka koacpduruneHTa TpaHchopmarmm

[MpoBepka Npon3BOOUTCHA MPWU BCEX MOMOXEHUAX nepekntoyaTtenen oTeeTBrieHnn. KoadpduumeHT
TpaHcpopmMauun, M3MEpeHHbI Npyu BBOAE TpaHcdopmaTtopa B 3JKCNyaTauuio, He AOMMKEH OTnMyaTbCs
bonee yem Ha 2% OT 3HAYEHWA, U3MEPEHHBIX HAa COOTBETCTBYIOLLMX OTBETBMEHUSAX ApyrMx das, u oT
NCXOOHbIX 3HAYEHUN, a U3MEPEHHbIV MPU KanuTanbHOM PEMOHTE He AOIMKeH oTnnyaTbca bonee Yyem Ha 2%
OT KO3(hpnumneHTa TpaHchopmaLmn, paccYMTaHHOro Mo HanpPs>KeHUsM OTBETBNEHUN.

6.10. I, K. MpoBepka rpynnbl coeguHeHns obMOTOK TpexdasHbix TPaHCHOPMaTopoOB U MOMSAPHOCTM
BbIBOAOB 0AHOGa3HbIX TpaHChopMaTopos

[pynna coegvHeHUn [OMmKHA COOTBETCTBOBATb YKAa3aHHOW B nacnopTe TpaHcdopmaTopa, a
NONsIpHOCTb BbIBOAOB - 0603HAYEHNSIM Ha KpblILLKe TpaHcdopmaTtopa.

6.11. I, K. NamepeHue notepb X0nocToro xoaa

M3mepeHns nponssoaatcst y TpaHcopmaTopoB MoLHocTbio 1000 kB x A u 6onee npu HanpskeHuu,
NoABOOUMOM K OOMOTKE HM3LIEro HanpsKeHWs, paBHOM YyKa3aHHOMY B MPOTOKOSEe 3aBOACKMX UCMbITAHWN
(macnopte). MamepeHuss noTepb XONMOCTOrO Xxoda TpaHcdopmaTopoB MolHocTbio o 1000 kB x A
NPOM3BOAATCS NOCIE KanMTanbHOIO PEMOHTA C MOJIHOWM UMW YaCTUYHOW PacLUMXTOBKOW MarHuTonposoga. Y



TpexdasHbIX TpaHCHOPMaTOPOB NMOTEPU XOSNOCTOrO Xo4a U3MepsATCs Npu ogHoda3HOM BO3OYXXOEHMM No
cxemam, NpUMeHSeMbIM Ha 3aBO4E-M3rOTOBUTENE.

Y TpexdasHbix TpaHcOopmaTopoB MNpuM BBOAE B JKCMAyaTauuio W NpW KanutanbHOM pPEMOHTE
COOTHOLIEHME MOTEepPb Ha pasHbix (ha3ax He OOIPKHO OTNMYaTbCsA OT COOTHOLUEHWW, NPUBEOEHHbIX B
NPOTOKONE 3aBOACKNX UCNbITaHMI (nacnopTe), 6onee yem Ha 5%.

Y oaHodasHbIX TpaHCOpMaTopoB MNpU BBOAE B 3KCMyaTauuilo OTNMYME U3MEPEHHBLIX 3HAYEeHUI
noTepb OT UCXOAHbIX HE AOMKHO npeBbiwatb 10%.

M3mepeHus B npoLuecce aKcnryataumMm Mpou3BOAATCA MO PELUEHUIO TEXHUYECKOrO PYKOBOAMTENS
npeanpusaTua Mcxoasd u3 pesynbTaToB XpoMaTorpaduyeckoro aHanmsa pacTBOPEHHbIX B Macre rasos.
OTnnyne n3amepeHHbIX 3Ha4eHUIN OT UCXOAHBIX AaHHbIX HEe JOMKHO nNpeBbiwaTth 30%.

6.12. T, K, M. lamepeHre conpoTUBNEHUS KOPOTKOIo 3amMblkaHus (ZK) TpaHccopmaTtopa

MamepeHne npounssogmnTcs y TpaHcgopmaTopos 125 MB x A n Gonee.

[ns TpaHcOpMaToOpOB C YCTPOWUCTBOM PEryfMPOBAHNUST HANPsPKEHUS NoA Harpy3kon Zk uamepsieTcs
Ha OCHOBHOM U 060X KpaHUX OTBETBIIEHUSIX.

3HaveHnsa Zk npu BBOAE TpaHccopmaTopa B 3KCNiyaTauuio He AOIDKHbI MpEBbIWATh 3HAYEHUS,
onpegerneHHoro no HanpsikeHuto K3 (Uk) TpaHcdopmaTtopa, Ha OCHOBHOM OTBETBNEHMM Gonee Yyem Ha 5%.

3HaveHusa Zk npu naMepeHnsix B npouecce aKchnyatauum 1 npu KanutanbHOM PEMOHTE He OOSKHbI
npesbiWaTth ncxogHble 6onee yem Ha 3%. Y TpexdasHbiX TpaHcOpMaToOpPOB AONONHUTENBHO HOPMUPYETCS
pasnuune 3Ha4YeHun Zk no hazam Ha OCHOBHOM M KpanHMX oTBeTBneHusx. OHO He JoMmKHO npeBbiwaTth 3%.

B npouecce akcnnyatauum uamepeHus Zk nNpov3BOAATCHA Mocrne BO3OEeNCTBUMA Ha TpaHchopmaTtop
Toka K3, npesbiwatoriero 70% pacyeTHOro 3Ha4yeHus!, a Takke B 06bemMe KOMMMAEKCHbIX UCMbITAHWMN.

6.13. OueHKa COCTOSIHUS NepeKmioYaroLLnX YCTPOMUCTB

6.13.1. K. lNepekntovatowme ycrpoiictea c MNBB (nepekntoveHne 6e3 Bo30yxaeHus)

OueHKka COCTOSIHMSA MEepeKnYaloLWmMx YCTPOWCTB MNPOM3BOAMTCA B COOTBETCTBMM C TpeboBaHMAMM
JOKyMeHTa, yKaszaHHoro B . 6.1.2.

6.13.2. I, K. MNepekntovatome yctporictea ¢ PINH (perynvpoBaHue nog Harpy3kom)

OueHka COCTOSIHMA MepekmnoyarLWwmx YCTPOMCTB NMpu BBOAE TPaHCHOPMAaTOPOB B 3IKCMyaTauuio U
KanutanbHOM pPEeMOHTE MpOU3BOAUTCA B COOTBETCTBMM C TpeboBaHWSMM [OKYMEHTOB, YKa3aHHbIX
cooTBeTCcTBEHHO B M. N. 6.1.1 1 6.1.2.

6.14. I, K. UcnbiTaHne 6aka Ha MOTHOCTb

McnbiTaHnam noaBepratoTca BCe TpaHCopMaTopbl, KPOME repMEeTU3NPOBAHHBIX M HE UMELLMX
pacmpuTens.

McnbiTaHne nponsBoguTcs:

- Yy TpaHchOopMaTOpPOB HanpskeHnem Ao 35 KB BKMOUNTENBHO - rMApaBnMyecknm aaBsneHmemM cronda
Macna, BbICOTa KOTOPOro Haj, ypoBHEM 3arnofHeHHOro pacwmputens coctasnsdet 0,6 M, 3a UCKIOYEHNEM
TpaHcopMaTopoB C BOMHUCTBIMW BakamMy 1 nNnacTUHYaTLIMU paguaTopamu, s KOTOpbIX BbicOTa cTonba
Macna npuvHumaeTcs pasHou 0,3 m;

- y TpaHcOopMaToOpoB C MMIEHOYHOW 3alMTOM Macra - CO34aHMEM BHYTPUM TMOKOM 06OMNOoYKM
n3bbITo4HOro gasneHus sosgyxa 10 kla;

- y OCTalbHbIX TPAaHCHOPMAaTOPOB - CO34aHNEM N3DLITOYHOIO JAaBNEHUS a3oTa UM cyxoro Bo3ayxa 10
klNa B HagmacnsHOM NPOCTPaHCTBE pacLUMPUTENS.

MpoJomMKNTENBHOCTL UCMbITAHUSA BO BCEX CryYasX - HE MeHee 3 .

TemnepaTtypa Macrna B 06ake npu uCnbITaHuAX TpaHcdopMaTopoB HanpshkeHem pno 150 kB
BKITHOUMTENBHO - He Hke 10 °C, ocTtanbHbIX - He Huxke 20 °C.

TpaHcdhopmaTop cyuTaeTcs MacnonnoTHbIM, €CriM OCMOTPOM MOCre WCMbITaHUS Tedb Macna He
obHapyxeHa.

6.15. 11, K, T. lNpoBepka yCTPONCTB OXNaxKaeHus

lMpoBepka YCTPOWCTB OXNaxdeHuss nNpu BBOAE B  SKCNnyatauuMildo U TeKyLleM peMOoHTe
TpaHcdhopMaTopOB NPOU3BOAUTCA B COOTBETCTBUM C UHCTPYKUMEN NO IKCMNyaTauum CUCTEMbI OXNaXaeHWs,
BXOOSLLEA B KOMMNIEKT 3aBOACKOW TEeXHWYECKOW [AOKYMEeHTalLMuM Ha AaHHbin TpaHcdopmaTtop, a npwu
KanutanbHOM PEMOHTE - B COOTBETCTBUM C TPeOOBaHUAMN OKYMEHTA, yKazaHHoro B . 6.1.2.

6.16. I, K. NpoBepka npegoxpaHNTENbHbLIX YCTPOUCTB

lMpoBepka NpesoxpaHMTENBHOMO M OTCEYHOro KNanaHoB, a TaKKe NMpefoxXpaHUTErNbHOW (BbIXMOMHOMN)
TpyObl Mpu BBOAEe TpaHcopmaTopa B 3KCMMyaTaumlo M KanuTarbHOM pPEMOHTE MPOM3BOAUTCS B
COOTBETCTBMM C TPEOOBAHNSAMWN OOKYMEHTOB, YKa3aHHbIX B . M. 6.1.1 n 6.1.2.

6.17. I, K. NpoBepka 1 ucnbITaHMs ra3oBoro pene, pene AaBneHus u CTPYMHOro pene

lMpoBepka W wWCObITAHUA MPOU3BOOATCA B COOTBETCTBMM C WHCTPYKUMSIMM NO  SKCniyatauuu
COOTBETCTBYIOLLUX pere.

6.18. I, K. NpoBepka cpefcTB 3almThl Macna oT BO34EeNCTBUSA OKpYXKatoLero Bo3ayxa



[MpoBepka BO3AYyXOOCYLUMTENS, YCTAHOBOK a30THOM M NNEHOYHON 3almUT Macna, TEPMOCUGOHHOIO MIu
agcopbupytowero ¢unbTpa npy BBOAE TpaHcdopMaTopa B IKChiyaTauumio U KanuTarbHOM PEMOHTE
Npon3BOOMTCA B COOTBETCTBUM C TPeOOBaHMAMM OOKYMEHTOB, yKa3aHHbIX COOTBETCTBEHHO B M. M. 6.1.1 n
6.1.2.

6.19. TennoBM3NMOHHbIN KOHTPOSb COCTOSHUSA TpaHCchopMaTopoB

TennoBM3NMOHHLIN KOHTPOMb MPOM3BOAUTCS Yy TpaHcdopmaTopoB HanpshkeHnem 110 kB u Bbiwe B
COOTBETCTBMM C yKazaHuamm MNpunoxexns 3.

6.20. VcnbiTaHne TpaHchOopMaToOpHOro Macna

6.20.1. . UcnbiTaHne ocTaTkoB Macna B 6ake TpaHcdopmaTopoB, NocTaBnseMblx 6e3 macna

Mpn uMcnbITaHUsIX NpPOBeEPSIETCS MPOOMBHOE HanpsiKEHME W BNarocogep)kaHue OcTaTKoB Macna.
MpobuBHOe HanpsbkeHne OOMKHO ObITh He Hke 50 KB, a BnarocogepxaHve He Bbille:

y TpaHccpopmaTopos HanpsbkeHnem 110 - 330 kB - 0,0025%;

y TpaHccopmaTopoB HanpsbkeHnem 500 - 750 kB - 0,0020%.

PesynbTaTtbl UCMbITAHMIA YYUTLIBAOTCS NPU KOMMSIEKCHOW OLEHKE COCTOSIHMSA TpaHcdopmaTopa nocre
TPaHCMOPTUPOBKM.

6.20.2. . AcnblTaHne macna B npouecce XpaHeHust TpaHcopMaTopoB

Y TpaHcdopmaTopoB HanpsbkeHnem o 35 kB BkmouutenbHo npoba macna uCnbiTbIBAETCS B
COOTBETCTBMM C TpeboBaHuamu Tabn. 25.2 (n. 1) He pexe 1 pasa B roa.

Y TpaHccopmatopoB HampsbkeHvem 110 kB u Bbilwe macno wCnbITbiIBAETCA B COOTBETCTBMM C
TpebosaHnsamm Tabn. 25.2 (n. n. 1 - 4) He pexe 1 pa3sa B 2 mec.

6.20.3. I, K. VcnbiTaHne macna nepeg BBOAOM TpaHC(OpMaTOpPOB B KCMNyaTaumio

Y TpaHcdopmaTtopoB HanpskeHnem Ao 35 kB BKMOUYUMTENBHO MAacfo UCMbITbIBAETCA COrnacHo
TpeboBaHusiM n. n. 1 - 7 Tabn. 25.2. [No pelleHnto TEXHNYECKOTO PyKOBOAUTENS NPEANPUSTUS UCMbITaHUS
mMacra no n. n. 3, 6 u 7 tabn. 25.2 moryTt He NPOM3BOANTLCS.

Y TpaHcdopmaTopor HanpsikeHnem 110 kB u BbilLe Macro MCMbITbIBAETCA COrfacHo TpeboBaHMsM
Tabn. 25.2 (n.n. 1 -7), a y TpaHcdopmMaTopoB C MNIIEHOYHOW 3aUTON Macna - 4ononHuTensHo no n. 10 Ton
e Tabnuubl.

Y TpaHcopMaTopoB BCEX HaMpshKEHW Macno u3 Oaka KOHTakTopa YCTPOWCTBA pPeryrnmpoBaHus
Hanps>KeHUs Nof Harpy3Kom UCMbITLIBAETCA B COOTBETCTBMM C UHCTPYKLMEN 3aBoaa - uarotosutens PIH.

6.20.4. M. NcnbiTaHne macrna B npouecce 3Kcnyartauumm TpaHcopmaTopoB <*>

<*> Macno 13 TpaHcopmaTtopoB MoLHOCTLIO A0 630 KB X A BKMOUYMTENBHO, YCTAaHOBIEHHbLIX B
3NEKTPUYECKNX CETAX, JOMYCKaeTCs HE UCTbITbIBATD.

Y TpaHchopmaTopoB HanpsixeHnem Ao 35 kB BKMHUUTENBHO MAcno UCMbITbIBAETCA No TpeboBaHMsM
n. 1 Tabn. 25.4 B TeyeHne NepBoro MecsiLia aKcnnyatauum - 3 pasa B NepBoy NOMOBUHE M 2 pa3a BO BTOPOW
nonoBuHe Mecsua. B ganbHenwemM macno ncnbitelBaeTcs no tpebosaHusam n. n. 1 - 3 1abn. 25.4 He pexe 1
pasa B 4 roga c y4yeTom TpeboBaHun pasg. 25.3.1 n 25.3.2.

Y TpaHcdopmaTopoB HanpsbkeHnem 110 kB u Bbilwe Macno mcneiTbiBaeTcst No TpebosaHusim Tabn.
254 (n.n. 1-7), ay TpaHcopmaTopoB C NMEHOYHON 3alLUTOM Macna - gononHuTensHo no n. 10 Ton xe
Tabnuupl, B CnegyoLLme Cpokn nocre BBOAA B 3KCMyaTauuio;

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

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

B nanbHenwem macno ns tpaHcdopmatopoB HanpsbkeHnem 110 KB 1 Bblle UCMbITbIBAETCH HE pexe
1 pasa B 2 roga cornacHo TpeboBaHusam n. n. 1 - 3 Tabn. 25.4 1 He pexe 1 pasa B 4 roga no TpeboBaHMsIM I.
n. 1 - 9 tabn. 25.4 (y TpaHcopmaTopoB C MIIEHOYHOW 3aLMTOW AONONHUTENBHO 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, €CnMn C
peKoMeHOyeMON NEPUOANYHOCTBIO MPOBOAATCS UCMbITAHUA MO N. 6.2 HacToswero pasgena Hopm.

6.21. . NcnbiTaHne TpaHcopmMaToOpOB BKMOYEHWEM HA HOMUHAMNBbHOE HaMnpsKeHne

BkntoueHne TpaHcopmaTopoB NPOn3BoaMTCS Ha Bpemsa He MeHee 30 MyH. B TedeHne 3Toro BpemMeHu
OCYLLEeCTBNAETCA MpocnylwmBaHne u HabniogeHne 3a cocTosHvem TpaHcdopmaTopa. B mpouecce
UCNbITaHUA He [OMKHbl MMEeTb MEeCTO SABMeHUs, YKasbiBaloliue Ha HeyooBNeTBOpPUTENbHOE COCTOSIHUE
TpaHccopmaTopa.

6.22. I'. NcnbiTaHne BBOOOB

VcnbiTaHusa BBO4OB NPON3BOAATCS B COOTBETCTBUM C pasgenom 23 Hopwm.

6.23. MicnbiTaHne BCTPOEHHbIX TpaHCOopMaTopoB TOKa

McnbiTaHna npon3BoaaTCSa B COOTBETCTBUM € pasgenom 7.3 Hopm.

7. TPAHC®OPMATOPbLI TOKA



7.1. 1, K, M. NamepeHne conpoTMBIEHUS N30MsILMN

M3amepeHne  COMPOTUBMNEHUS  OCHOBHOM  M30NAUMKM  TpaHcopMaTopoB  TOKa,  M30nAUMK
M3MEpPUTENBHOTO KOHAEHcCATopa W BblBOAa MocregHen obknagkm BOymaXHO-mMacnsgHon  M3onsaumm
KOHAEHCaTOpHOro Tuna nNnpon3BoaMTca meraommeTpom Ha 2500 B.

M3mepeHne conpoTuBMNEHUS BTOPUYHBIX OOMOTOK UM MPOMEXYTOYHbIX OOMOTOK KackagHbIX
TpaHchopMaToOpOB TOKa OTHOCUTENBHO LLOKONA Npon3Boantca meraommeTpom Ha 1000 B.

B npouecce akcnnyataumm usmMepeHus NnpomM3BoadaTcs:

- 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
00KNagokK) - Npu HeyOoBNETBOPUTENbHBLIX pe3ynbTaTax MCMbITaHUA Macna cornacHo TpeboBaHusAMm Tabn.
25.4,n.n. 1 -3 (obnactb "pucka");

- Ha TpaHcdopMaTopax Toka 220 kB u Bbiwe ¢ GyMaxHO-MacnsiHoW usonsumven (6e3 ypaBHUTENbHbIX
06KNagokK) - Npy OTCYTCTBUM KOHTPOMS M30MAuun nod paboynm HanpspkeHMeM U HeyOoBMeTBOPUTENbHbIX
pesyrnbTatax UCNbITaHUA Macna cornacHo TpeboBanusm Tabn. 25.4, n. n. 1 - 3 (obnactb "pucka");

- Ha TpaHcdopmaTopax Toka C OyMaKHO-macnsiHOW m3onsumen koHgeHcatopHoro Tuna 330 kB un
BbILLIE - MPWU OTCYTCTBUM KOHTPONSA M30NauUmMm nog paboynm HanpshkeHnem - 1 pas B roa.

M3mepeHHble 3HaYyeHWsi CONMPOTUBMEHUSA M30NAUMM OOSPKHbI ObiTb HE MeHee npuBedeHHbIX B Tabs.

71.
Tabnuua 7.1
Knacc JOmyCTUMBIE CONPOTUBJIIEHUA M3oadumy, MOM, He MeHee
Hanpsaxe-—
HusA, KB OCHOBHafa |UBMepu- HapyXHbIe BTOPUUHEIE IPOMEXY —
UBOJIAUUA | TeJibHBIM cJioun OoBMOTKM <*> | TOUHHIE
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 OTKITHOYEHHbIX
BTOPMWYHBIX LIENSIX, B CKOOKaX - C MOAKIMHYEHHBIMU BTOPUYHBIMU LIENSMWA.

MpumeyaHue. B uucnutene ykasaHbl 3HaY€HWUS COMPOTUBIEHUST U3ONSALUN TPaHCOPMATOPOB TOKa
npu BBOAE B dKCMyaTauuio, B 3HaMeHaTere - B MpoLecce aKcnnyatauuu.

Y kackagHbIX TpaHcopMaTopoB TOKa COMPOTUBIEHNE N30NaUMM U3MepsieTcs Ans TpaHcdopmaTopa
Toka B UenoM. [pu HeyooBNeTBOPUTENbHbLIX pesynbTaTax Takux M3MEPEHUN COMNpOTUBIIEHUE W30NAUUK
OOMOSTHUTENBHO N3MEPSIETCS MO CTYMNEHAM.

7.2. T, K, M. N3amepeHue tg genbTta nsonauuu

NamepeHua tg penbta y TpaHCcOPMaToOpoOB TOKa C OCHOBHOW OyMaXKHO-MacnsHOW M3onsaumen
npouseogaTcsa npu HanpshkeHun 10 kB.

B npouecce akcnnyatauumn nsamMepeHus npon3BogaTCs:

- Ha TpaHcdopmaTopax Toka HanpsbkeHneM Ao 35 KB BKNIOYMTENBbHO - NMPW PEMOHTHbLIX paboTax B
A4erkax (NPUCoOeanMHEHUAX), rAe OHU YCTaHOBMEHbI;

- Ha TpaHcdopmaTopax Toka 110 kB ¢ OymaxHo-macnsiHon wusonsaumen (6e3 ypaBHUTENbHbIX
06KNagokK) - Npu HeyOoBNEeTBOPUTENbHLIX pe3ynbTaTax MCMbITaHUA Macna corfacHo TpeboBaHusiM Tabn.
25.4,n.n. 1 -3 (obnactb "pucka");

- Ha TpaHcdopmaTtopax Toka 220 kB 1 Bbilwe ¢ BymakHO-MacnsHon msonaunen (6e3 ypaBHUTENbHbIX
00KNagok) - Npy OTCYTCTBUM KOHTPOSIS NOA paboymM HanpsbkeHNEM U HEYAOBNETBOPUTESbHbIX pe3yrbTaTax
ucnelTaHui macrna no TpeboBaHuam Tabn. 25.4, n. n. 1 - 3 (obnactb "pucka");

- Ha TpaHccopmMaTopax Toka C BGyMakHO-MacnsiHoW usonsiumen koHgeHcatopHoro Tuna 330 kB u
BbILLIE - NP OTCYTCTBUM KOHTPOIA M30NaUMM Nod paboynm HanpshkeHnem - 1 pas B rog.

N3mepeHHble 3HaveHus, NnpuBedeHHble K Temnepatype 20 °C, OormkHbl ObiTb He Bonee ykasaHHbIX B
Tabn. 7.2.



Tabnuuya 7.2

Tun mM30J19UUMN [lpenmenbHBle 3HaueHMsa tg mejbTa, %, OCHOBHOMU
M30JIALMM TpaHCchopMaTOpPOB TOKa Ha HOMMHAJIBHOE
HanpAaxeHue, KB, NpuBeleHHHe K Temrneparype 20 °C

3 - 1520 - 35| 110 220 330 500 750
ByMaxHoO-— 3,0/ 2,5/8,0(2,0/ |- - - -
fakemmuroBasa |12,0 5,0
OcHOBHad - 2,5/4,5(2,0/ [1,0/ |He 6omee 150% ot
OyMaxHO— 3,0 1,5 MBMEPEHHOT'O Ha 3aBoIne,
MacJyisHag u HO He Bpme 0,8.
KOHIIEHCaTOop— He 6ojyee 150% ot
Had mM30JIaumda MSMEPEHHOT'O IIpM BBOIOE
B SKCIJIyaTaluo,
HO He Bmme 1,0

MpumeyaHue. B uucnurtene ykasaHbl 3HavyeHus tg genbTa OCHOBHOW M30nAumMm TpaHCgopmaTopoB
TOKa Npu BBOAE B 3KCMyaTaLuio, B 3HaMeHaTene - B NpoLecce aKcnnyataumm.

Y KkackagHblX TpaHcdopmaTopoB Toka tg [genbTta OCHOBHOM  M30MSUMM  U3MepsieTcs  Angd
TpaHccpopmaTopa Toka B uenom. [Npn HeyaoBneTBOPUTENbHBIX pe3ynbTatax Takux uamepeHun tg genbta
OCHOBHOW M30MAUUN OONOMHUTENBHO N3MEPSIETCS MO CTYMEHAM.

7.3. 1, K, M. UcnbiTaHne NoBbILLEHHLIM HaNPsXKeHNEM

7.3.1. T1. cnblTaHne NOBbILWEHHbIM Hanpsi»XeHMeM OCHOBHOMW U30M4ALMUK

3Ha4YeHns UCNbITaTENbHOIO HaNPSPKEHUS OCHOBHOW M30NsAUMM npuBeaeHbl B Tabn. 6.1. [nMTenbHOCTb
ncnblTaHnss TpaHchopMaTopoB TOKa C (hapdopoBOM BHeELLHEW u3onaumen - 1 MUH., C OpraHMyeckomn
n3onsaumen - 5 MuH.

[onyckaeTca npoBegeHWe WCMbITaHUM TpaHCOpMaTOpoB TOKA COBMECTHO C  OLUMHOBKOW.
TpaHcdopmaTopbl TOka HanpsbkeHuem 6Gonee 35 kB He noaBepraloTca MCMbITAHUSIM  MOBbILEHHbIM
HanpspKeHneMm.

7.3.2. 1, K, M. UcnbITaHne NOBbILLEHHLIM HANpPsXXeHUEM N30MSLMU BTOPUYHBIX OBMOTOK

3HayeHne UCMbITAaTENbHOIO HanpsbkeHus Ons  M3onaumMmM  BTOPUYHBIX  OOMOTOK BMecTe C
NPUCOEOUHEHHBIMY K HAM LIeNsMu NpuHMMaeTcsl paBHbiM 1 kB.

MpoJoMKNTENBHOCTL MPUINOXKEHUS UCMbITATENBHOTO HANPSKEHUS - 1 MUH.

7.4. T, K. CHATNE XapaKTepUCTUK HaMmarHM4nBaHus

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

Mpn HanNMYMM y 0GMOTOK OTBETBIEHUI XapaKTEPUCTMKA CHUMAETCA Ha paboyem OTBETBIIEHNN.

B npouecce akcnnyartaummn JoMyCKaeTCa CHATUE TOMBbKO TPEX KOHTPOSbHbIX TOYEK.

CHaTas xapakTepucTuka COMoCTaBmsieTCsd C TUMOBOW XapaKTEPUCTUKOM HamarHu4MBaHus unm c
XapakTepUcTUKamMn HamarHM4MBaH1s UCnpaBHbIX TPAHCHOPMATOPOB TOKA, OAHOTUMHbBIX C NPOBEPSEMbIMMU.

OTnnumna oT 3HaYeHWN, N3MEPEHHBLIX Ha 3aBOAE-M3rOTOBUTENE UMM OT M3MEPEHHbIX Ha UCNPaBHOM
TpaHcdopMaTope Toka, OAHOTUMHOM C NPOBEpPSieMbIM, He JOSMKHbI npeBbiwaTtb 10%.

7.5. . NamepeHue koahcuLmeHTa TpaHchopmalmm

OTKNOHEHNE M3MEPEHHOro KoaMULMEHTA OT yKazaHHOro B MacropTe UnM OT M3MEPEHHOro Ha
ncnpaBHOM TpaHcopmaTope Toka, OAHOTUNHOM C NPOBEPSEMbIM, HE JOSIKHO NpeBbIwaTth 2%.

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

OTKNOHEHNE N3MEPEHHOTO COMPOTUBMEHUSA OOMOTKM MOCTOSHHOMY TOKY OT MAcrnOpPTHOro 3Ha4YeHus
UK OT N3MEPEHHOTO Ha ApyrMx dhasax He AOIMKHO npeBblwaTh 2%. MNpu cpaBHEHUM N3MEPEHHOIO 3HAYEHNSA
C NacnopTHbIMM AaHHbIMW W3MEPEHHOE 3HayeHWe COMPOTMBIIEHWUS OOMMKHO MPUBOAMTBCS K 3aBOOCKOM
Temnepartype. [Npu cpaBHeHUM C ApyrMMu pasamMm U3MEpPEHMsT Ha BCex hasax OOIMKHbI MPOBOAUTBLCS MpU
O[HOW N TOW Xe TemnepaType.

M3amepeHne nponssoanTcs y TpaHcopMaTopoB Toka Ha HanpsikeHne 110 kB v Bbiwe.

7.7. 1, K, M. UcnbiTaHnst TpaHCOpMaTOPHOro Macna



Mpn BBOAE B aKcnnyaTauuilo TpaHCOPMAaTOPOB TOKa CBEeXee Cyxoe TpaHcdopmaTopHoe Macno
nepeg u nocne 3anveku (OOMMBKM) B TpaHcopMaTopbl AOMKHO ObiTb WCMbITAHO B COOTBETCTBUMM C
TpeboBaHusMn pasgena 25.

B npouecce skcnnyataumm TpaHcopMaToOpHOe Macno n3 TpaHCOopMaTopoB TOKa HanpsbkeHnem 4o
35 kB BKMOYMTENBHO JOMYCKaeTCs He UCTbITbIBAT.

Macno un3 tpaHcdopmaTopos Toka 110 - 220 n 330 - 500 kB, He OCHaLLEHHbIX CUCTEMOW KOHTPOIS
noa paboynm HanpspkeHWeM, UCMbITbIBAaeTCs cornacHo TpebosaHuam n. n. 1 - 3 Tabn. 25.4 ¢ yyetom pasg.
25.3.2 1 pa3 B 2 roga (ons tpaHcopmaTtopoB TOKa repMeTUYHOro UCMOSTHEHUSA - COrMacHO MHCTPYKLMK
3aBOAa-n3roToBUTEnNs).

Macrno 13 TpaHcchopMaToOpOB TOKa, OCHALLEHHbIX CUCTEMOWN KOHTPOS nog paboynm HanpskeHnem, no
OOCTWXKEHUN KOHTPONMpyeMbIMWU MapameTpamy npedenbHblX 3HaYeHWW, npuBedeHHblX B Tabn. 7.3,
ncnblTbiBaeTCs cornacHo TpebosaHnam Tabn. 25.4 (n. n. 1 -7).

Tabnuuya 7.3
Knacc HanpaxeHmuda, kB [lpenmesbHBlE 3HAUYEHUS, S, [1apaMeTpoB
| IEJIbTA tg menbTal| u OEJBTA Y/Y
Opy NepruoOndeCKOM NpY HENPEepPLEBHOM
KOHTpOJIE KOHTpOJIE

220 2,0 3,0
330 - 500 1,5 2,0
750 1/ O 1/ 5

Y MacnoHanosiHeHHbIX KackagHbIX TpaHCOPMAaTOpPOB TOKa OLEHKA COCTOSIHUSI TpaHCOpPMaTOpHOro
Macra B KaXgow CTyneHu NpoBoaUTCH No HOpMam, COOTBETCTBYHOLLMM pabovyeMy HanpsKEHMIO CTYNEHMW.

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

McnbiTaHna 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 OENBTAY/Y KOHTpOns
220 0 <= OEJIbTA tg genbta <= 0,5 12 mecsueB

0 <= OEJNIbTAY/Y <=0,5

0,5 <AEJIbTA tg penbta <= 2,0 6 mecsiLeB

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

0 <= OEJNIbTAY/Y <=0,5

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

0,5 < OENNBTAY/Y <=1,5
750 0 <= OEJIbTA tg genbta <= 0,5 6 mecsiLeB

0 <= OENbTAY/Y <=0,5

0,5 < AEJIbTA tg genbta <= 1,0 3 Mmecsdua

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

M3mepeHre conpoTMBNEHMS U30MNSUMU  BCTPOEHHbIX TpaHCOpPMaTopoB TOKa NPOM3BOAUTCS
MeraoMmeTpoM Ha HanpshkeHue 1000 B.

M3amepeHHoe conpoTuBneHne n3onsauumn 6e3 BTOPUYHLIX Lienen OOIMKHO ObiTb He MeHee 10 MOm.

JonyckaeTcst nsMepeHne ConpoTUBIEHNS U30MNALUM BCTPOEHHBIX TpaHCOpPMaTOpoB TOKa BMECTE CO
BTOPUYHBIMY LiensiMU. VI3MepeHHOoe ConpoTUBEHNE U30NALMM SOIMKHO ObiTb He MeHee 1 MOM.

7.9. M. TennoBN3NOHHbIN KOHTPOSb

TennoBU3MOHHbLIN KOHTPOSb TpaHC(OPMaTOPOB TOKa MPOU3BOANTCS B COOTBETCTBUM C MpunoxeHnem

7.10. KoHTponb nM3onsaumm nog paboymm HanpsikeHnem
KoHTponb wu3onsumm TpaHcopMaTopoB Toka Mo paboyum  HanpshkeHMem pekoMeHOyeTcs
nponssBoauTb y TpaHcopmaTtopos Toka 220 - 750 kB.



[na TpaHcdhopmaTopoB TOKa, KOHTPONMPYEMBbIX NOA, HanpsXXeHnem, KoOHTponb non. n. 7.1, 7.2n 7.7 B
aKCMnyaTaumm MoXeT NPOV3BOAUTLCHA TOMbKO NPW HEYAOBMETBOPUTENbHbLIX pe3ynbTaTax UCMbITaHW No M.
7.10.

KoHTponupyemble napameTpbl: M3MEHEHMSI TaHreHca yrna guanektpudeckux notepb (OEJIBTA tg
genbta) n emkoctn (OEJIBTA C/C) ocHoBHOM wu3onsaumMu unu (M) M3MEHEHWe ee Moayns MOfHON
nposogumocTtn (OEJNBTA Y/Y). OonyckaeTca koHTponb no ogHomy u3 napameTpos (OEJIBTA tg gensta mnu
OEJNTIBTA Y/Y).

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

MpegenbHble 3HaYeHNs yBENUYEHUss eMKOCTM M30NSALUMN COCTaBNsoT 5% 3HadyeHus, UISMEePEHHOrO Mnpu
BBOJE B paboTy CMCTEMbI KOHTPOISA MOA, HAMPSHKEHNEM.

MepnoanyHOCTL KOHTPOMSA TpaHCOpMaTOpPOB TOKa Nog paboyum HanpsKeHWEM B 3aBUCUMOCTU OT
BEMNMUYMHbI KOHTPONMPYEMOrO napamMeTpa 4O OpraHu3aLmn HENPEpPbLIBHOTO aBTOMaTU3MPOBaHHOIO KOHTPONS
npuBeaeHa B Tabn. 7.4.

8. TPAHC®OPMATOPbI HAMPAXEHNA

8.1. OnekTpoMarHuTHble TpaHCGOPMaTOPbl HANPSXKEHUS

8.1.1. 1, K, M. N'amepeHne conpoTMBIEHNSA N30nsLMM 0OMOTOK

N3mepeHne conpoTueneHns nsonsauum obmoTtkn BH TpaHcdhopmaTopoB HanpsXeHus npousBoauTCs
MeraoMmeTpoM Ha HanpsbkeHue 2500 B.

M3mepeHre conpoTMBNEHMS N30MALUN BTOPUYHBIX OOMOTOK, @ Takke CBA3YIOLLMX OOMOTOK KackagHbIX
TpaHcdOopMaToOpOB HaNPsKEHNA NPON3BOANTCS MeraoMMeTpoM Ha HanpspkeHne 1000 B.

B npouecce akcnnyataumm ycTaHaBnvMBaeTCcs crieaytollasi nepuoanvyHoCTb NpoBeaeHUs N3MepeHU:

- Ang TpaHcdopmaTopoB HanpsikeHns 3 - 35 kB - Npu NnpoBefeHUN PEMOHTHbIX paboT B Avenkax, rae
OHW YCTaHOBEHBbI;

- Ona TpaHcgopmaTopoB HanpskeHusa 110 - 500 kB - 1 pa3 B 4 roga.

M3mMepeHHble 3Ha4YeHUs COMPOTMBIIEHWS U3OMSLUMU MpYM BBOAE B 3JKCMyaTauuio M B dKCNiyatauuun
OOMXKHbI ObITb HE MeHee MpuBeAeHHbIX B Tabn. 8.1. B npouecce akcnnyataumu gonyckaeTcs npoBeAeHue
N3MEePEHN CONPOTUBIIEHMS N30MALUM BTOPUYHBIX OOMOTOK COBMECTHO CO BTOPUYHBIMU LIENAMMU.

Tabnuua 8.1
Knacc JonycTuMEIE CONPOTUMBJIIEHMS m3oaaumm, MOM, He MeHee
HanpAaxeHmsa, KB
OCHOBHaf M30JIALMUI BTOPMUHEIE cpAsyoIMe
OOMOTKM <*> OOMOTKMU
3 - 35 100 50 (1) 1
110 - 500 300 50 (1) 1

<*> ConpoTUBMAEHUA U30NALUN BTOPUYHBLIX OBMOTOK MpuBedeHbl: 6e3 CKOBOK - Npu OTKMIOYEHHbIX
BTOPWUYHBIX LIENSX; B CKOBKaX - COBMECTHO C NOAKMOYEHHbIMW BTOPUYHBLIMW Liensamu.

8.1.2. . NcnbiTaHne noBblWEHHBIM HanpsXXeHnem yactoTsbl 50 My

WcnbiTanusa msonauum obmoTkn BH noBbieHHbIM HanpsikeHvem 4dacTtotbl 50 'y npoBoasitca gns
TpaHcOpMaTOPOB HaMNpPsPKEHUs1 C M30NSAUMEN BCEX BbIBO4OB 0OMOTKM BH aTux TpaHcdopmatopoB Ha
HOMMHAIbHOE HanpsHXeHNe.

3HayeHus ncnbiTaTeNbHOrO HaMPsXXEeHWUS OCHOBHOMW U30MAuum NpuBeaeHsbl B Tabn. 6.1.

[OnMTenbHOCTb UCMbITaHUA TpaHCOPMAaTOPOB HaNpPsKeHUs ¢ hapdopoBON BHELLHEN n3onaumen - 1
MWH., C OpraHM4Yeckomn U3onsaumen - 5 MuH.

3HadyeHnMe WCMbITATENbHOrO HanpshkKeHus Ans  M3ondumMM  BTOPUYHBIX  OOMOTOK BMecTe C
NPUCOEaUHEHHBIMU K HUM LensaMmn NnpuHMMaeTcst paBHbiM 1 kB.

MpoJoMmKNTENBHOCTL NPUNOXEHNS UCMLITATENBHOMO HAMPSPKEHUS - 1 MUH.

8.1.3. . NamepeHue conpoTuerneHnss 06MOTOK MOCTOAHHOMY TOKY

NamepeHne conpoTmBneHnss obMOTOK MOCTOSHHOMY TOKY MPOWM3BOAUTCS Y CBA3YHIOLIMX OBMOTOK
KackagHbIX TPaHCOPMaTOPOB HaMNPSKEHWUS.



OTKMNOHEHNE N3MEPEHHOIO COMPOTUBMEHUS OOMOTKM MOCTOSIHHOMY TOKY OT MAacrnOpTHOro 3Ha4yeHwus
U1 OT U3MEPEHHOTO Ha Apyrux dpasax He JOIMKHO npeBbiwaTh 2%. MNpu cpaBHEHWUM N3MEPEHHOIO 3HAYEHNS
C MacnopTHbIMW AaHHBIMU M3MEPEHHOE 3Ha4YeHue COMPOTMBMEHUSA OOMMKHO NMPUBOAUTBCA K Temnepartype
3aBOACKUX wuchblTaHui. [lpu cpaBHeHUM C gpyruMuM dasamMmym U3MepeHus Ha Bcex pasax [OmKHbI
NPOBOAUTLCHA NPY OAHOW U TOW Xe TemnepaType.

8.1.4. 1, K, M. UcnbiTaHne TpaHcdopmaTopHOro Macna

Mpn BBOOE B 3KCnnyaTauuio TpaHCHOPMATOPOB HaMNPsSHKEHUsT Macrno OOMMKHO ObiTb MCMbITAHO B
COOTBETCTBMU C TpeboBaHMsAMM pasgena 25.

B npouecce akcnnyataumu TpaHcopMaTopHoe Macro u3 TpaHcdopmaTopoB HanpsbkeHus oo 35 kB
BKIMOUUTENBHO JONYCKAeTCs He NUCMbITbIBATb.

Y TpaHccopmaTtopoB HanpsbkeHus 110 kB 1 Bbiwe ycTaHaBnmMBaeTcs cnefyrowasa nepuoanyHoOCTb
UCMbITaHWI TPaHCOPMAaTOPHOro Macna:

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

- ons TpaHcdopmaTtopoB HanpshkeHna 330 - 500 kB - 1 pas B 2 roga.

B npouecce akcnnyataumym mMacno UChbITbIBAETCA Ha COOTBETCTBUE TpeboBaHusam Tabn. 25.4 (n. m. 1 -
3) cyyetom n. n. 25.3.1 n 25.3.2.

Y MacnoHanofHeHHbIX KackagHbIX TpaHC(OPMaTOpOB HarnpsKeHUs OLeHKa COCTOSHMA Macrna B
OTAEnNbHbIX CTYNEHAX MPOBOAMTCSA MO HOPMaMm, COOTBETCTBYOLLUM paboyemy HanpsXKEHUO CTYMEHN.

8.1.5. M. TennoBM3NOHHbIV KOHTPOSb

TennoBM3MOHHBIN KOHTPOMb TPaHCOPMAaTOPOB HAaMNpPsSXKEHUs MNPOM3BOAUTCA B COOTBETCTBUU C
ykazaHuamu NpunoxeHus 3.

8.2. EMKOCTHbIe TpaHCchopMaTopbl HanpsXKeHns

8.2.1. 1M, K, M. UcnbITaHnsa KOHOAEHCATOPOB AenuTenen HanpskeHus

WcnbiTaHns KoHOeHCaTOpoB AenuTenen HanpskeHWst MPOBOAATCA B COOTBETCTBMU C TpeboBaHMAMMU
pasgena 20.

8.2.2. I, M. NamepeHne conpoTUBNEHNS U30MALUN SNEKTPOMAarHMTHOro yCTpomncTea

M3amepeHne conpoTUBNEHNst 3onsuumn obMoToK NpoBoANTCS MeraommeTpoM Ha 2500 B.

B npouecce akcnnyataumu ycTaHaBnNnBaeTCcs crneayowas nepnogmyHoOCTb NPOBEOEHNS U3MEPEHNIA:

- NepBbI pa3 4Yepes 4 roga nocne BBoAA B 3KCMyaTaLumio;

- B fanbHenwem 1 pas B 6 ner.

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

8.2.3. M. NcnbiTaHne anekTpoOMarHNTHOrO YCTPOMCTBA MOBbLILWEHHbIM HanpsbkeHnem YyacTtoTsl 50 My

WcnbiTaHuam noasepraeTcs n3onaumnst BTOpUYHbIX 0OMOTOK 311EeKTPOMarHMTHOrO yCTPONCTBA.

UcnbiTaTensHoe HanpsxeHue - 1,8 kB.

OnNuTenbHOCTb NPUNOXKEHNS HaNPsHXKeHUst - 1 MUH.

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

Mpu BBOOE B 3KCMyaTauuio U3MepeHne COMpoTUBIIEHNS OOMOTOK NMOCTOSIHHOMY TOKY NMPOU3BOAUTCS
Ha BCEX NOMNOXEHUSIX NepeknovaroLLero yCcTpomcTaa.

HeobxooumocTe NpoBefeHnst U3MEPEHNsT CONPOTMBIIEHNS OBMOTOK MOCTOSIHHOMY TOKYy B Mpouecce
aKcnnyaTauum onpeaenseTca TEXHNYECKNUM PYKOBOAMTENEM 3HepronpeanpusTus.

N3mepeHHble 3Ha4yeHus, MpPUBEAEHHbIE K TemnepaType Npu 3aBOACKMX WCMbITAHUAX, HE OOJKHbI
OTNMYaTbCs OT YKa3aHHbIX B nacnopTte bonee yem Ha 5%.

8.2.5. 1M, K, M. NamepeHne Toka 1 NoTepb XONIOCTOro Xxo4a

M3mepeHunsa Toka 1 NoTepb XONOCTOro X04a NPOU3BOASTCS NPU HAMNPSHKEHMSAX, YKa3aHHbIX B 3aBOACKON
OOKYMeHTauun.

M3mepeHHble 3Ha4YeHNs1 He JOMKHbI OTNINYATLCA OT YKa3aHHbIX B nacrnopTe 6onee yem Ha 10%.

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

Mepeg BBOOOM B 3KCMyaTauuio  oOnpedensieTtcs  NpobMBHOE  HanpshkeHne macrna U3
3NEeKTPOMarHMTHOro yCTponcTaa.

3Ha4veHne NpobUBHOroO HaMpPsKEHMA Macna AormkHO ObiTb He meHee 30 kB.

Mpn BBOAE B 3KCMyaTauUMIO CBEXEE CyXOe TpaHcopMaTopHOe Macro Ans 3anuBku (QONMBKM)
3NEKTPOMAarHMTHOro YyCTPOMCTBA AOIMKHO BbiTb MCNBbITAHO B COOTBETCTBUM C TpeboBaHWsIMU pasaena 25.

B nmpouecce akcnnyatauum TpaHcopmaToOpHOE Macrfo M3 3MEeKTPOMAarHMTHONO YCTPOWCTBA AOIMKHO
ncnbITbiBaTbCA MEPBbIA pa3 Yyepes3 4 roga nocre BeBoga B aKCMNyaTaumioo, B AarnbHenwem - vyepes 6 net
cornacHo TpeboBaHusam 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 BEHTUIbHBIX pa3psigHMKOB

McnbiTaHus BEHTUIbHBLIX paspsgHUKOB NPOBOAATCS COMNacHo yka3aHuam pasgena 21.

9. MACITAHBIE N SNTIEKTPOMATIHUTHBLIE BbIKITIOYATENN



9.1. MM, C, M. 'amepeHne conpoTUBNEHNST N3ONALUN

9.1.1. amepeHune conpoTUBNEHUS N30NALNM MOOBWMXKHBIX U HAMPAaBMSIOLWMX YaCTEN, BbIMONTHEHHbIX U3
OpraHM4yeckux matepuanos

ConpoTtuBneHve n3onauum OMMKHO ObiTb HE HWXe 3Ha4YeHuir, npuBedeHHbIX B Tabn. 9.1. Usmeperue
COMPOTUBMNEHNS U3OSALUN JOIDKHO BbINOMHATHCA MEraoMMeTpoM Ha HanpshxeHune 2500 B.

Tabnuua 9.1
HAMMEHbLUME OOMYCTUMbIE 3HAYEHWA

CONPOTUBNEHWA N30NALMN NMOABMXKHBIX YACTEN,
BbIMNONHEHHBLIX N3 OPTAHNYECKX MATEPWAJIOB

Bun mcHOeITaHMA ConpoTusjieHre msojiaumum, MOM, Ha HOMMHAJIBHOE
HanpAaxeHue, kB

3 - 10 15 - 150 220 un BblIE
I 1000 3000 5000
C 300 1000 3000

9.1.2. 'amepeHune conpoTUBMEHNS N3ONALMN BTOPUYHLIX LIENEN N 3NIEKTPOMarH1TOB ynpaBrieHus

MN3mepeHne gOmKHO BbIMOMHATLCA B COOTBETCTBMM € Tabn. 26.1.

9.2. VcnbiTaHnsa BBOAOB

McnbiTaHna JOMKHbI BbIMOMHATLCSA COMNacHoO yka3aHusiM pasgena 23.

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

9.3.1. UcnbiTaHne onopHON N3oNALUN U U30MNALMK BbIKIHOYaTenen OTHOCUMTENBHO Koprnyca

McnbiTaTenbHoe HanpshkeHue Ons BbIKNYaTenen Kakaoro Krnacca HanpsbkeHust nNpuHMMaeTcs B
cooTBeTCTBUM C Tabn. 6.1.

MpoAoMKNTENBHOCTL NPUMNOXEHNS UCMbITATENBHOIO HAMPSKEHUS - 1 MUH.

Kpome Toro, aHanormyHomy UCMbiTaHWIO OOMMKHA NOABEPraTbCs U30MAUUA MEXKOHTAKTHBIX Pa3pbiBOB
MarnomacrnsiHbIxX Bbikntodatenemn 6 - 10 kB.

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

McnbiTaHne SOMKHO BbINOSTHATLCSA B COOTBETCTBMM C pa3genom 26.2.

9.4. MM, C, M. OueHka coCTOsiHUSI BHYTPUOAKOBOM N30MNALUM U M3ONSALMUN AyroracuTenbHbIX YCTPONCTB
©akoBbIX MacnsaHbIX BblknovaTenen 35 kB

OueHka npousBoanTcs y GakoBbIX MacnsiHbIX BbIKMtovaTenen Ha HanpsbkeHne 35 kB B ToM cnydae,
ecnv npu namepeHnn tg genbta BBOAOB HAa MOJSTHOCTbIO COOPaHHOM BbIKIOYATENE MOSTyYeHbl NOBbILEHHbIE
3Ha4YeHusi N0 CPaBHEHUIO C HOpMaMu, NpuBedeHHbIMY B Tabn. 23.1.

BHyTpubakoBas wusonauMa n wm3oNauMst AyroracuTenbHbIX YCTPOWCTB MOAMeXaT CyLllKe, ecnu
UCKINIOYEHME BNUSAHUS 3TOM U3ONAUUN CHWXaeT naMepeHHbin tg genbta 6onee yem Ha 4% (abcontoTHasa
BEMWYMHA).

9.5. MiIamepeHure conpoTuUBNeHNst NOCTOSIHHOMY TOKY

9.5.1. 11, C, T. UsmepeHne conpoTUBMNEHNSA TOKOBEAYLLIETO KOHTYPa KOHTAKTHOW CUCTEMBI

OTN M3MepeHnst COMPOTMBIIEHWUSI MOCTOSIHHOMY TOKy npou3BogaTcs nodasHo. Wx 3HavyeHuss He
OOMKHblI NMPEBOCXOAUTb 3HAYEHWW, yKa3aHHbIX B Tabn. 9.2. HopMbl Ha BenMYMHbLI COMPOTUBIIEHUN
OTAENbHbIX YH4aCTKOB KOHTYpa yKa3aHbl B 3aBOACKON MHCTPYKLNN.

Tabnuua 9.2
3HAYEHWA CONPOTUBMNEHU MOCTOAHHOMY TOKY

TOKOBELYLWErO KOHTYPA KOHTAKTHOMN CUCTEMbI MACIAHBIX
N SNEKTPOMAIHUTHbLIX BbIKITIOYATENEN

Tun BHIKJIOUATEJIS HoMMHAJIb HEIV COoNpOTHUBRJIEHVE KOHTAKTOB,
TOK, A mMkOM, He OoJiee

BIIM-10 630 78




1000 72
MI'-10, MI'-20 5000 300 <*>
6000 HeT maHHBEIX
MI'T-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
BMIIII-10 630 55
1000 45
1600 32
BMII-10, BMII-10II 600 55
1000 40
1500 30
BMM-10 630 85
BK-10, BK3-10 630 50/45 <**>
1000 45/40 <**>
1600 25
B5-10, B3C-6 1600 30
2000 - 2500 20
3200 - 3600 15
C-35 630 310
3200 60
MKII-35 1000 250
BT-35, BTIO-35 630 550
MKII-110B 630 1300
1000 800
y-110-2000-40 2000 800
y-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
BMII5-10 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

<*> ConpoTunBreHne gyroracntesnbHbIX KOHTAKTOB.

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

<***> B yucnutene ykasaHO COMPOTUBMNEHWE AyroracuTenbHOro YCTPOWCTBA ANS BbIKMYaTenen Ha
HOMMWHanbHbIA TOK OTKNOYEHUs 25 KA, B 3HaMmeHaTene - Ha 40 KA.



9.5.2. 1M, C. MIamepeHne ConpoTUBNEHNS LUYHTUPYHOLLMX PE3NCTOPOB AYroracuTesbHbIX YCTPOWCTB

M3mepeHHble 3HaYeHnst CONPOTUBMEHUIA AOMKHbI COOTBETCTBOBATb 3aBOACKUM AAHHBIM C YKa3aHHbIMU
B HUX JOMYyCKaMMu.

9.5.3. 1, C. MamepeHune conpoTnBneHnss 0bMOTOK aMeKTpOMarHUTOB yrnpaBneHus

M3mepeHHble 3HayeHWss COMPOTMBIEHUA OOMOTOK 3NEKTPOMarHUTOB [OSDKHbI COOTBETCTBOBATb
3aBOACKUM HOPMaM.

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

N3mepeHusa ckopocTen OABMXKEHUSI MOABUMXKHBLIX KOHTAKTOB M BPEMEHW MX BKMOYEHUS U OTKMIOYEHUSN
NPOBOAATCA NPWU NOMHOCTBLIO 3aNMTOM MacroMm BbIKIlO4YaTene M HOMUHANBHOM HaMpPsPKEHUU onepaTUBHONO
TOKa Ha BbIBOOAX 3MEKTPOMArHWTOB YNpaBreHusl.

CKOpPOCTHbIE M BPEMEHHBIE XapaKTEPUCTUKM BbIKMOYATENSA, NMPUIOLHOMO K 3KChryaTaumn, LOOSIKHbI
COOTBETCTBOBATb AaHHbIM Tabn. 9.3.

Tabnuuya 9.3

CKOPOCTHBIE N BPEMEHHBLIE XAPAKTEPUCTUKWA
MACHAHBLIX N SNEKTPOMAIMHNTHBLIX BbIKITFKOYATEJIEN

Tun BHKJIIOUATEJHA CKOpPOCTE IOBWXEHUS CobcTBEeHHOE
KOHTAKTOB, M/C BpeMs, C, He
BoJee
npn MaKCUMaJlbHAaA, | BKJIIODUYEHNMA | OTKJIIIO—
BKJIOUEHWM/ He OoJee YeHUI
OTKJIOUEHUN
BIM-10 2,3 +/- 0,3/ |2,6/3,9 0,3 0,12
2,4 +/- 0,3
MT'-10 2,2 +/- 0,2/ |-/2,4 0,75 0,135
1,8 +/- 0,3
MI'-20 2,0 +/- 0,3/ |-/2,3 0,8 0,155
1,8 +/- 0,3
MI'T-10-45¥3 2,3 +/- 0,3/ |2,6/3,6 0,4 0,12
2,5 +/- 0,2
MI'T-10-5000-63Y3 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
BMI'-133 2,4 - 3/ 3,2/3,2 0,23 0,1
1,75 - 2
BMI'-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
BMII5-10- 4,7 + 0,3/ 5,7/5,0 0,3 0,07
630 (1000, 1600) 3,0 + 0,3




BMII®-10-3150 4 + 0,4/ 5,7/4,5 0,3 0,09
3,1+ 0,3

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

BMII-101I 4,5 +/- 0,4/ |6,0/5,0 0,2 0,1
3,5 +/- 0,3

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

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

BMIIII-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 +/- 0,2

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

B5-10-1250(1600)- |5,2 + 0,5/ - 0,075 0,06

20 3,5+ 0,4

B3-10-2500(3600)- |4,8 + 0,5/ - 0,075 0,06

20 3,0 + 0,3

B3-10-1250(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 5,8 + 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

BK5-10-20-1600 3,8 + 0,4/ - 0,3 0,07
2,3 +/- 0,2

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

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

BK5-10-31,5-1600 3,8 + 0,4/ - 0,3 0,07
2,3 +/- 0,2

C-35-630 c 2,7 +/- 0,3/ (3,0 - 0,3/ 0,34 0,05

npusonom LII5-12 1,0 +/- 0,2 1,6 +/- 0,2

C-35-630 c 2,7 +/- 0,3/ |3,0 - 0,3/ 0,4 0,12

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




C-35-3200-50 2,3 + 0,2/ 3,2 - 0,3/ 0,64
c npmBozmoMm WMII5-38 [1,5 + 0,2 2,4 - 0,2
MKII-35 1,7 + 0,2/ 3,2 - 0,3/ 0,4
1,6 + 0,2 3,6 - 0,2
BT-35 1,8 +/- 0,3/ |2,1 +/- 0,3/ ]0,35
1,1 +/- 0,2 2,7 +/- 0,2
BTO-35 2,2 +/- 0,3/ (2,5 +/- 0,2/ 0,35
1,1 +/- 0,2 3,1 +/- 0,3
MKII-110 1,7 + 0,2/ 3,8 - 0,4/ 0,6
1,3 + 0,2 2,9 - 0,3
y-110-2000-40 1,7 + 0,2/ 3,3 - 0,4/ 0,3 (WmIB)
1,3 + 0,2 3,7 - 0,4 0,7 (WI2)
y-110-2000-50 1,7 + 0,2/ 3,5 - 0,4/ 0,3 (WIB)
2,1 + 0,3 3,9 - 0,4 0,7 (WI3)
¥y-220-1000/2000-25|1,9 + 0,2/ 4,6 - 0,4/ 0,8
1,3 + 0,2 3,8 - 0,4
y-220-2000-40 1,3 + 0,2/ 4,3 - 0,4/ 0,75
2,0 + 0,3 3,6 - 0,4
BMT-110, 2,7 - 3,3/ - 0,13
BMT-220 (25 kA) 2,3 - 2,9 -
BMT-110, 2,7 - 3,3/ - 0,13
BMT-220 (40 xA) 2,3 - 2,9
MMO-110 6,0 +/- 0,2/ |- 0,15
53 +/- 0,2
BMI'-133 - - 0,25
¢ npuBozmoMm IIC-10
BMI'-133 - - 0,2 -
c npmBomom IIIMM-10 0,3
BMI'-133 2,0/3,0 3,0/3,2 0,16
c npmuBozoM IIB-10
BMII-10 3,2/3,8 5,0/5,0 0,3
c npmBozmoM II15-11
BMII-10 ¢ npyxuHHeM|4,5/3,8 5,0/5,0 0,2
IPUBOIOM
MKII-35 ¢ nmpueomom |1,5 - 2,1/ 2,0 - 2,5/ 0,43
mric-30 1,5 -1,7 2,8 - 3,5
MKII-35 ¢ npmeomom |1,7 - 2,5/ 2,9/3,7 0,43
rs-2 2,0 +/- 0,3
MKII-110-5 ¢ 2,1 +/- 0,3/ |3,7 +/- 0,4/ 0,75 -
npusonom MI3-37 1,6 +/- 0,3 3,3 +/- 0,4 0,85




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

npusonmom IIM5-44 1,4 +/- 0,2 3,2 +/- 0,4 0,5

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

npueomoM IIM3-31 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 IMIM32-33 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 unucnutene npmeegeHa CKOpoCTb NpU 3aMblKaHMN KOHTAKTOB, B 3HaMeHaTtersne - npun nx

pa3MblKaHNN.

9.7. I, C. W3mepeHue xona

NMOABWXKHBIX — YacTen,

BXnmMma

OQHOBPEMEHHOCTU 3aMblKaHUA N pa3MbIKaHUA KOHTAKTOB BblKNtovatenen
MSMGpEHHbIe 3Ha4YeHUs OOMKHbI COOTBETCTBOBATL AaHHbIM Tabn. 9.4.

HOPMbI

HA XO[ NOABWMXKHbIX YACTEIN BbIKIKOYATENEN

KOHTaKTOB

Ty BHKJIIOUATEJIHA Xon Xon B PasuHoBpemeH-

TOOBVIXHBIX KOHTaKTax HOCTb 3aMblka-—

yacrTem, MM (BXMM) , MM HMA ¥V pasMblKa-—

HMS KOHTAKTORB,

MM, He 0OoJiee
BIIM-10 210 +/- 5 45 +/- 5 5
MI'-10 425 +/- 15 |90 +/- 2 5
MI'-20 475 - 500 90 +/- 2 5
MI'T-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
BMI'-10 210 +/- 5 45 +/- 5 5
BIIMIT-10 210 +/- 5 45 +/- 5 5
BMII2-10-630(1000, 1600) 204 +/- 3 55 +/- 4 5
BMII5-10-3150 235 +/- 5 77 +/- 6 7
BMII-10, BMII-101I 240 - 245 59 +/- 4 5

BKITHOHEHWUMN,

Tabnuuya 9.4



BMM-10 180 35 +/- 3 5

BMIII-10 207 +/- 4 59 +/- 4 5
BK-10, BK3-10, BK3-M-10|158 +/- 2 29 - 32 3
B5-10, B3 (C)-6 - 26 - 31 -
(7,5 - 9) 1
C-35-630-10 228 +/- 6 10 +/- 1 1
C-35-3200-50 280 +/- 5 20 +/- 1 1
MKII-35 260 - 275 15 +/- 1 2
BT-35, BTO-35 230 +/- 10 |8 - 13 2
MKII-110 465 +/- 10 |8 +/- 1 2
¥-110-2000-40 465 +/- 10 [10 +/- 1 2
¥-110-2000-50 485 +/- 15 |20 +/- 1 2
¥Y-220-1000/2000-25 795 +/- 10 |7 - 10 2
¥-220-2000-40 730 +/- 10 |20 +/- 1 2
BMT-110, BMT-220 492 +/- 3 57 - 60 -
+10
MMO-110 420 80 +/- 5 5
-5

MKII-35 c¢ npmeomoMm IIIC- |280

30 -10
MKII-110M ¢ nDpmBOIOM 500 7 - 10 1
mrs-33 -20
+5 7 - 10 1
MKII-110M c OpwBOIOM 500
mrIs-31 -10
MKII-110-5 c npmueBOOOM 500 +/- 10 |7 - 10 1
mrIs-44
+5
MKII-220 800 7 - 10 1
-10
MKII-274 1160 +/- 25|16 +/- 2 2

I'IpwmeHava. 1. B ckobkax YKa3aHbl HOPpMbl OJ14 IMaBHbIX KOHTAKTOB.
2. B Clniydae HeCOOTBEeTCTBUA 3Ha4YeHun, YKa3aHHbIX B Tabnvue wu npeacrtaBneHHbIX 3aBOAOM-
n3roTtoBuTernem, crieayeT pykoBoACTBOBaTbCA AaHHbIMU 3aBOOCKNX VIHCprKU,I/IVI.

9.8. I, C, T. lNpoBepka perynmpoBOYHbIX N YCTAHOBOYHbIX XapakTEPUCTUK MEXaHU3MOB NMPWUBOAOB U
BbIKNtoYaTenen



lMpoBepka npon3BoanNTCS B OObEME M N0 HOpMaM 3aBOACKMX MHCTPYKUMA U NAcMOPTOB AN KaXK4Ooro
TMNa npyMBoAa W BbIKNOYaTens.

9.9. 1M, C, T. lNpoBepka 4eNCTBUSA MEXaHM3Ma CBOBOLHOIO pacuenneHns

MexaHuam cBobOAHOIrO pacuenneHns npuBoda [OIDKEH MO3BOMSATbL MpPOU3BEAEHME onepauun
OTKITHOYEHMS HA BCEM XOAE KOHTAKTOB, T.€. B NIIOOON MOMEHT OT Hayana onepauuy BKIIOYEHMS.

MexaHuam cBobogHOro pacuenneHus npoBepseTcss B paboTe npuM MNOMHOCTBIO  BKIOYEHHOM
NOMnoXeHnn NpuBoAa 1 B ABYX-TPEX NPOMEXYTOYHbLIX €r0 NOSTOXKEHUSAX.

JonyckaeTca He nNpou3BoauTbL MNPOBEPKY cpabaTtbiBaHWst MexaHu3amMa cBOOOOHOro pacuensieHus
npusogos [1M-61 u [MN-67 B NpOMEXYTOYHbLIX MOMOXEHUSX M3-3a BO3HWKHOBEHWSI OMACHOCTU PE3KOro
BO3BpaTa pblyara py4yHoro npmeoja.

9.10. I, C. lNpoBepka MMHUMANBHOIO HaMNPSKEHUA (OaBneHus) cpabaTbiBaHUSA BbIKtoYaTenemn

MpoBepka MUHMMAaNbLHOIrO HaMNpskeHUs cpabaTbiBaHWSA NPOM3BOAMTCS MOMOMKCHO Y BbIKMOYATENEN C
MOMOSIKOCHBIMU NPUBOAAMM.

MwHuMansHoe HanpskeHne cpabaTbiBaHMS 3NEKTPOMArHMTOB JOJMKHO ObiTh He Bornee:

OJIEKTPOMAT'HUTE DJIEKTPOMAT'HMTEL

OTKJIOUEHU S BKJIOUEHUS
[Ipy OMUTaHUM NOPUBOIA OT MCTOUHMKA

[IOCTOAHHOTO TOKa 0, 7Unom 0, 85UnoM

[Ipy OMUTaHUM NOPUBOIA OT MCTOUHMKA

IIEPEMEHHOTO TOKa 0, 65UHoOM 0, 8UnoM.

HanpspkeHne Ha anekTpomarHuTbl OIDKHO NO4aBaTbCsl TONMYKOM.

3HaveHne gaeneHus cpabaTbiBaHUs NMHeBMoOMNpMBoAa AOMKHO ObiTb Ha 20 - 30% MeEHbLUE HMDKHEro
npegena pabovero gaBneHus.

9.11. 1M, C. VicnbiTaHue BbIkNOYaTeNen MHOrokpaTHeIMM onpoboBaHNAMM

MHorokpaTHble ONpobGOBaHUS BbIKMOYATENEN - BbINOMHEHWE Onepauni BKIKOYEHUS U OTKIIOYEHUS 1
cnoxHolx umknoe (BO 6e3 Bbigepkkn BpemeHu obsasaTtenbHbl gnst Bcex BblknoyaTtenen; OB n OBO
ob6sa3aTenbHbl ANs BblkntoyaTeneun, NnpeaHasHadeHHbIxX Ans pabotsl B pexume AlNB) 4OMmKHbI NPOM3BOANTLCH
NpY HOMWHANbHOM HanpsPKeHWW Ha BbIBOAAX 3NEKTPOMarHUToB. Yncno onepaumi M CRAOXHbIX LIMKIOB,
noanexalymx BbIMOSTHEHUIO BbIKMOYaTENEeM, AOMMKHO COCTaBNATb:

- 3 - 5 onepauui BKITIOYEHUS U OTKITIOMEHUS;

- 2 - 3 yuKna Ka)xaoro Buaa.

9.12. 1, C, T. UcnbiTaHns TpaHcdOpMaTOPHOro Macna BhiKnovaTenen

McnbiTaHus JOMmKHbI BIMOMHATECA MPY BBOAE BbIKMHOYATENEW B 3KCMIyaTauumilo MOCre MOHTaxa,
CpefHero, TeKyLero U HenmaHOBOro PEMOHTOB M NMPOBOAUTLCA NO TpeboBaHuAM Tabn. 25.2 n 25.3, ecnu
PEMOHT OCYLLECTBMSAETCA CO CMMBOM Macra u3 BblknodaTtend, u 1abn. 25.4, ecnun pemoHT BegeTcsa 6e3
cnvBa macra m3 BblKniovaTensi.

WcnbiTaHnsa OOMmKHbI BbINONHATLCS:

- OO M nocne 3anuBku ero B 6akoBble BbiKNoYaTenu;

- 00 3anuBKKN €ro B MarnoMacrisiHbl€ BbIKMOYaTENn BCEX HaNpshKeHNN.

B npouecce akcnnyataumyM ucnbiTaHWs TpaHcgopMaTopHOro Macna 6akoBbIX BblKMYaTernen Ha
HanpskeHne 110 kB M Bblwe Mpu BbINOMHEHUM UMW MNpPeAernsbHO gonyctumoro 6e3 pemMoHTa uvucna
KOMMyTaummn (OTKMIOYEHUA W BKIHOMEHUN) TOKOB K3 unu TOKOB HarpyskM OOMKHbl NPOM3BOAMTLCS B
COOTBETCTBUU C TpeboBaHnamMu Tabn. 25.3 (n. n. 1 n 5).

Macno mn3 GakoBbIX Bblkntoyatenen Ha HanpsbkeHve o 35 kB BKMIHOUMTENBHO M MaromachnsiHbiX
BbIKMoYaTeNen Ha BCE KracChbl HanpshKeHUsi nocrne BbIMOSIHEHUS UMW NPeAeribHO AO0NyCTUMOro 4ucra
KoMMyTaumin TokoB K3 (unn TOKOB Harpys3ku) UCMbITAHWIO HE MOAMEXMT, TaK KakK AOMMKHO 3aMeEHATbCS
cBexum. NMpu TekyleM peMoHTe GaKkoBbIX BbIKMOYATENEN HAPY>XHON YCTAaHOBKU UCMbITAHUSI Macna SOJPKHbI
BbINOMHATLCA cornacHo TpeboBaHuam Tabn. 25.4 (n. 1).

9.13. cnbITaHnsa BCTPOEHHbIX TpaHChopmMaTopoB ToKa

McnbiTaHnsa OOMmKHbI BbIMOSHATLCSA B COOTBETCTBUM C yKa3aHUsMU pasgena 7.

9.14. M. TennoBW3MOHHbIA KOHTPOIb

[Mpn KOHTpOMe oueHMBaeTCs HarpeB pabounx M AgyroracuTernbHbIX KOHTaKTOB, @ TakkKe KOHTaKTHbIX
COeQVHEHMIN TOKOBeAyLlero KOHTypa BblknovaTens. TenrnoBU3MOHHbBIN KOHTPOMNb MPOU3BOOUTCH B
COOTBETCTBMM C ykaszaHuaMmu [Npunoxenns 3.

10. BO3OYLWHbIE BbIKNMKOYATENNA

10.1. 1M, C. NamepeHune conpoTmBEHNSA N30NALMN



10.1.1. VsmepeHne conpoTUBIIEHUA U3OMALMU BO3LYXOMNPOBOAOB, OMOPHbLIX U NOABWXHBLIX YacTew,
BbIMOJTHEHHOW N3 OpraHNYeCcKMX MaTepranoB

MamepeHne [OImKHO NpPOM3BOOUTLCA MEraoMMeTpoM Ha HanpsbkeHne 2500 B. Conpotmenenue
N30NAUUN OOIMDKHO ObITh HE HKE 3HAYEeHU, NpUBEAEHHLIX B Tabn. 9.1.

10.1.2. 'amepeHne conpoTMBNEHMS N30MALUN MHOTO3NIEMEHTHbIX U30MIATOPOB

M3mepeHne OOMmKHO BbINOMHATLCA COrfacHo ykasaHusim pasgena 17.

10.1.3. UsmepeHue conpoTUBIEHNS WU3ONALMM BTOPUYHBIX LEnen M OBMOTOK 3MeKTpOMarHWToB
yrnpasneHus

M3mepeHne O0MmKHO BbINOMHATLCA B COOTBETCTBUM C Tabn. 26.1.

10.2. T, C. UcnbiTaHne M30MnSUUKN NOBbILLEHHBLIM HaNpPsPKeHneM

10.2.1. VcnbiTaHne onopHoON naonsumm

VcnbiTaTenbHble HANPSPKEHUS AN BblKItoYaTenen AoMKHbI MPUHUMAaTBLCS COrNacHoO AaHHbIM Tabn. 6.1
W ykasaHusm pasgena 17.

10.2.2. VicnbiTaHne n3onsaumm BTOPUYHbIX Lienen n 00MOTOK SNEKTPOMAarHMTOB yrpaBeHus

VcnblTaHne OOMKHO BbINOSTHATLCS B COOTBETCTBMM C YKasaHUsMK pasgena 26.2.

Tabnuua 10.1

MPEOENbHBIE 3HAYEHWA COMNMPOTUBIIEHNM .
NOCTOAHHOMY TOKY KOHTAKTHbLIX CNCTEM BO3QYLUHbIX BIKIMKOYATEJEN

Tun BHKJIIOUATEJIA ConpoTmBIIEHKE
KOHTypa IoJica,
MxOM, He OoJjee

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, BBBE-110, BBBEM-110B, BBBK-110E 80

BBY-110B, BBB-220B, BBI-220B, BBBK-220B 300
BBE-330B, BBI-330B, BBIM-330B, BBBK-500A |[600

BBE-500A 900
BBB-750A 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 1 oTAeNuTeNs U OAHOro AyroracuUTenbHOro YCTPOMCTBa MoAyns: BbikntovaTternen cepum BBH - 20
MkOm, cepui BBY, BBB, BB[, BBBEK - 80 mkOwm, cepun BHB - 70 MkOm.

2. Y BblkntovaTenen tuna BB HanpsikeHnem 330 - 500 kB 3HaueHus conpoTvBneHUn crnefyowimx
Y4aCTKOB TOKOBEAYLUNX KOHTYPOB HE OOIMKHbI MPEBbLILLATD:

50 MkOM - oSl WWH, COeANHSIIOLNX racuTENbHYI0 KaMepy C OTaenuTenem;

80 MkOM - Ans WWHbI, coeauHsIOLWEN ABE NONOBUHbI OTAENUTENS;

10 mkOm - anga nepexoda ¢ annapaTHOro BbIBOA4A OTAENUTENSA HA COEAUHUTENBHYHO LUNHY.

3. 3HayeHns conpOTUBMNEHUI KaXO0ro paspbiBa OyroracUTernbHOro ycTponcTea BoikntodaTenen 330 -
750 kB cepun BHB He gomxkHbl npeBbiwath 35 MKOM.

10.3. N3mepeHune conpoTuBreHns NOCTOSAHHOMY TOKY

10.3.1. 11, C, T. iamepeHne conpoTUBMNEHUSA TOKOBEOYLLETO KOHTYpa (rnaBHOW Lenw)

ConpoTvBneHve TOKOBeOyLUEro KOHTypa [AOMKHO W3MepATbCA MO YacTaMm, T.e. AN  Kaxzoro
JyroracuTenbHOro yctpolcTBa (Mopynsi), aneMeHTa (paspbliBa) racuTernbHOM Kamepbl W OTAENUTEnS,
BHYTPUMOOCHOWN OLUMHOBKM U T.M. B OTAENBHOCTW.



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

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

Tabnuua 10.2
HOPMWPYEMbIE 3HAYEHWNA CONPOTUBIEHU

MOCTOAHHOMY TOKY OMUYECKUX OENUTENEN HAMPS)XKEHNSA
N WYHTUPYIOLWLNX PESBNCTOPOB

TUN BHKJIOYATEJIA CONPOTUBIIEHUS ONHOTO
sJyeMeHTa, OMm

BBH-110-6 150 +/- 5

+4
BBII-110B, BRII-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 4+/- 0,3 (HWKHMI MOOYJb)

100 +/- 2 (BepxHUM MOIYJIb)
BBE-110, BBE-220B 100 +/- 2
BBEM-110B, BBI-220EB 50 +/- 1
+1
BBBEK-110B, BBEK-220B 47,5
-0,5

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

-3

MpumeydaHue. CoONpPOTUBEHUS LUYHTMPYIOLWLMX PE3UCTOPOB, MOAMEXalUMX YCTaHOBKE Ha OLHOM
nomnce BblkNoYaTensi, He AOIMKHbl OTNMYaTbCs Apyr oT gpyra 6onee, 4yeM [onyckaeTcs 3aBOACKOM
WHCTPYKUMEN.

10.3.2. I, C. 'smepeHne conpoTuBneHns 0GMOTOK 3MeKTPOMarHUTOB 1 Lenen ynpasneHns

N3mepeHHble 3Ha4YeHns conpoTuBeHNn OOMOTOK 3NIEKTPOMArHMTOB 1 Lienen ynpaBneHns BO34yLHbIX
BbIKIto4aTenen A0MKHbl COOTBETCTBOBATbL HOPMUPYEMbBIM 3HAYEHUAM:

- anekTpomarHuTbl Tuna BB-400-15 ¢ dhopcuposkoit: 1-9 oomoTka - 10 +/- 1,5 OM; 2-51 obmoTKa - 45 +/-
2 Owm; obe obmMoTkM - 55 +/- 3,5 Owm;

- anekTpomMarHuTbl 3aBoda "dOnekTtpoannapat” - 0,39 +/- 0,03 Owm.

ConpoTuBneHve Lenen ynpaBneHns OTKITIOYEHUS U BKMOYEHMA Bbiknodatenen cepuin BB, BB u
BBBEK Ha HanpsbkeHne 330 kB u Bbille OOMKHO ObiTb TakMM, 4TOObI 3HA4YeHWE MuKa OMnepaTMBHONO Toka
coctaBnano 22 +/- 0,5 A.

10.3.3. I, C. WamepeHue COMPOTMBNEHMS MOCTOSIHHOMY TOKy [AenuTenen HanpskeHus wu
LWYHTUPYIOLLIMX PE3NCTOPOB



PesynbTatbl M3MepeHWii COMPOTUBIEHUS SMEMEHTOB [OENUTENEN HaMNpPsPKEHUs U LUYHTUPYHOLLMX
pPe3nNCToOpoOB AOMKHbI COOTBETCTBOBATL 3aBOACKMM HOpMaM, NpuBeAdeHHbIM B Tabn. 10.2, a npu oTcyTCcTBUM
HOPM - AaHHbIM NEePBOHAaYarnbHbIX N3MEPEHN C OTKINOHeHneM He bonee 5%.

10.4. T, C. lNpoBepka MMHUMarbHOrO HanpsXXeHust cpabaTtbiBaHWs BbIKITOYaTENS

OnekTpomarHuTbl ynpasreHnsi BO3AYLUHbLIX BblkntoyaTenen OOSMKHbI cpabaTtbiBaTb NP HanpsikeHUu
He Gonee 0,7UHOM npu nutaHuuM npuMBoga OT MCTOYHWKA MOCTOSIHHOIO Toka M He Gonee 0,65UHomM npu
NATaHUM OT CETU MNEPEeMEeHHOro Toka 4depe3 BhINpsIMUTENbHbIE YCTPOMCTBA M Hambonbluem paboyem
OaBMeHUN cxXaToro Bo3fyxa B pesepByapax BblkniovaTens. HanpsbkeHne Ha anekTpoOMarHuTbl OODKHO
noaaBaTbCs TOMYKOM.

10.5. I, C. UcnbiTaHnst KOHOEHCATOPOB AenuTenemn HanpsXXeHus

McnbiTaHusa OomkHbl BbIMOMHATBCS COrMacHO ykasaHusMm pasgena 20. PasHoCTb BENWYUH €MKOCTU
KOHAEHCcaTopOoB B Npeferniax nomnca BbiKMoYaTens He A0MKHa NpeBbillaTb HOPM 3aBOAa-U3roToBMTENS.

10.6. I, C. lNpoBepka xapaKTepUCTUK BbIKITtoHaTenemn

lMpn npoBepke paboTbl BO3AYLUHbIX BbIKAYATENEN [OOSMPKHbI ONPEeAensiTbCsA  XapaKTepUCTUKK,
npeanucaHHble 3aBOACKUMU MHCTPYKUMSMU, a Takke nacnopTamy Ha Bbikntovatenu. PesynbTatbl NnpoBepok
N M3MEPEHUN AOOSMKHbI COOTBETCTBOBATbL 3aBOACKMM HOpMaMm, npumBedeHHbiM B Tadn. 10.3 - 10.5. Bugpl
onepauuin 1 CrOXHbIX LMKIOB, 3HAYEeHWs AaBNEHWM M HanpsKeHWW OnepaTUBHOIO TOKa, MPU KOTOPbIX
[OJDKHA NPOM3BOAUTBLCA MPOBEPKA XapakTEPUCTUK BblKoyaTenemn, npueseaeHsl B Tabn. 10.6.

Tabnuua 10.3
HOPMBbI

HA XAPAKTEPUCTUKN BO3LYLLUHbIX BBIKIFOYATENEW HA HAMPSAXEHWE
110 - 500 KB C BO3QYXOHANONHEHHBLIM OTAEJINTEJIEM

Ha yTeYKM BO
BKIMIOYEHHOM MOJIOXEHUN
BbIKNtoYaTens, 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. BXXuM noaBmKHbIX 12 +/- 12 +/- 3 12 12 +/- 12 10 +/- 10 10 +
KOHTaKTOB KaMepbil, 3 +/-3 3 +/-3 4 +/-4 4
MM
2. Bxnm nogBukHbIX 10 +/- 10 +/- 2 10 10 +/- 10 8 +/-3 10 8 +/-
KOHTaKTOB 2 +/-2 2 +/-2 +/-2
oTAenuTens, Mm
3. aBneHune 1,4 1,4 1,4 1,4 1,4 1,3 1,3 1,3
cpabaTbiBaHMs Npu
OTKINKOYEHMM, NpU
KOTOPOM OTAENUTENb
YeTKo 3anunaer,
Mla, He Gonee
4. laBneHune, npun He He He He He 0,45 - 0,45 0,45
KOTOPOM MepBbIi 6onee 1 6onee 1 bonee 6onee 1 bonee 0,9 -0,9 0,9
KOHTaKT oTAenuTens 1 1
HauYMHaeT ABuraTbcsi
Ha 3aMblkaHne
(naBneHne
otnunanung), MMa
5. MapeHne (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
pesepByape npu 0,3 0,3
oTkntodeHnn, MlMa
6. Pacxop Bo3ayxa He He He He He 1200 - 1200 1800
Ha BEHTUNAUMIO MeHee MeHee MeHee MeHee MeHee 2400 - 3600
BbIKITOMaTens, n/y 1350 2700 2700 2700 5400 2400
7. Pacxon Bosgyxa 120 120 120 120 300 300 300 300




8. Pacxop Bo3ayxa

Ha yTe4ku B
OTKIMKOYEHHOM MOSIOXeE-
HWUMW BbIKMOYaTENS,
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. PasHoBpeMEHHOCTb
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
Kamepbl (OT nocnegHe-
ro pasmblkaHUs
KOHTaKTOB Kamepbl 40
nepBoro
BMOPALIMOHHOIO 3aMbl-
KaHusi ux), ¢

0,10 - 0,10 - 0,10 0,10
J ’ = +/-
0,16 0,02
<*>

0,10

0,16

0,2 -
0,27

12. PasHOBpEMEHHOCTb
3aMblKaHWsi KOHTaKTOB
racuTenbLHON Kamepsbl
(oT nepeoro Bnbpauu-
OHHOrO 3aMblKaHus
KOHTaKTOB [0 Npekpa-
LeHuns Bnbpauun), c,
He Bonee

lMpoBepsieTcs TOMNBLKO NPY UCMONb30BaHUN
BblkMNtoyaTenen B pexnve AlB <**>

0,12

0,1

0,12

13. 3anasgbiBaHue
pa3MblKaHWs KOHTaKTOB
otgenutens (ot no-
cneaHero pasmblkaHus
KOHTaKTOB Kamepbl [0
nepBoro pasmMbikaHusi
KOHTaKTOB
otgenvTtens), ¢

0,03 - 0,03 - 0,03 0,03 -
0,05 0,05 i 0.05
0,05

0,03

0,05

0,025
- 0,05

0,045

0,07

0,02!
- 0,0

14. Pa3HOBpEMEHHOCTb
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. PasHoBpeMEHHOCTb
OTKIMOYEHMS MOMOCOB
BbIKIloMaTens, ¢, He
bonee

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

0,01

0,01

0,01

0,01

16. AnuTenbHOCTb
OTKIIOYaoLWEero
mMnyneca <***> ¢

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 BKITHOYEeHUs (OT
nogayv kKomaHapbl 40
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. PasHoBpeMeHHOCTb 0,025 0,04 0,04 0,04 0,04 0,04 0,04
3aMblKaHWUSl KOHTAKTOB
otgenutens (ot
nepBoro BUGpaLnoHHo-
ro 3amblkaHNs oo
npekpaLleHnst Bubpauum
KOHTaKTOB), C, HE

bonee

0,04

19. PasHOBpEMEHHOCTb 0,04 0,04 0,04 0,04 0,04 0,04 0,04
BKIMKOYEHUA NONOCOB
BbIKMOYaTEnNs, C, HE
bonee

0,04

20. AnnTenbHOCTb He He He He He 0,13 - 0,15
BKITHOYAOLLErO MeHee MeHee MeHee MeHee MeHee 0,19 -
umnynesca <***>, ¢ 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
nocnegHero pasmMblka-
HWUSI KOHTAKTOB Kamepbl
npv OTKMOYEHNMN A0
nepBoro BubpaumoHHo-
ro 3aMblKaHWS KOHTaK-
TOB OTOAENUTENS Npu
BKITOMEHMN), C,

He Gonee

0,3

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

<**> Bubpauusi KOHTaKTOB KaMepbl JOMMKHa NPeKpaTUTbCS 3a BpeMsi He MeHee Yem 0,05 ¢ oo nepsoro
3aMblKaHWUsi KOHTaKTOB oTAenuTens B umkne OB.

<***> [NNWTENbHOCTU OTKIOYaWMX U BKIIOYAKLWMX MMMYNbCOB OOMKHbI ObiTb  NpakTu4ecku
O[JMHAKOBbI Ha BCEX MOMCax BbIKIOYaTENS.

Mpumevanus. 1. Hopmbl, npuBeaeHHble B ckobkax (m. n. 10, 14, 17), OTHOCATCS K BbIKMOYaTENAM
BBLL-110 1 BBLU-150.
2. Hopwmbl, npuBeaeHHbie B rpadax 7 1 9 (n. 12), yunuTtbiBaloT BUOGpaLM0 KOHTAKTOB Kamepbl.

Tabnuuya 10.4
HOPMGbI

HA XAPAKTEPUCTWKN BO3AYLLUHbIX BbIKNFOYATENEW CEPUI BBE,
BBA, BBY Y BBEK HA HAMPAXXEHWE 35 - 750 KB

— 1
XapakTepucTuxa |BBBM-|BBB- |BBI- |BBI- |BBB- |BBE- |BBY- |BBY- |BBBK-|BBBK-

BBBK- |
|110 |220B |220 |330B |500a |750a |35 |110 |110B |220B
500 |

—

1. HammeHnbumee |1,4 |1,4 1,9 |1,4 1,4 1,9 |1,4 |1,4 |2,8 2,8
2,8 |
naBsieHie | | | | | | | | | | |

cpabaTelBaHMsa | | | | | | | | | | |

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




oTkJioUeHuM, MIla, | | | | | | | | | |

He Gonee | | | | | | | | I |

—
1,0 -

1,35 |
KOHTaKTOB IIpuU | | | | | | | | | |

HaTOMHeHMI | | | | | | | | | |
pesepEyapos | | | | | | | | | |
Iy TOTaCUTEIIb HEIX | | | | | | | | | |
KaMep CXaTHM | | | | | | | | | |

Bosaoyxom, Mlla | | | | | | | | | |

2. IaBienue |o,4 -]o,4 -|0,4 -|0,4 -|0,4 -]0,4 -|0,4 -]0O,4 -|1,0 -|1,0 -

BKJIOUEHUs rnasmex |0,6 |0,6 |o0,6 |O0,6 |O,6 |O,6 |O,6 |O,6 |1,35 |1,35

—
-

KOHTaKTOB | | | | | | | | | |
IMyHTHUPYyoILen Lenn | | | | | | | | | |
MpY HATIOJHEHNH | | | | | | | | | |
pesepEyapos | | | | | | | | | |
IyTOTacuTesbHEX | | | | | | | | | |
KaMep CXaThM | | | | | | | | | |

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

3. IaBneHue |1,0 -|1,0 -|1,0 —|- |- |- |- 1,0 -|1,0 -

BKJIOYEHNSA 1,3 ]1,3 |1,3 | | | | 1,3 |1,3 2,1 |

e

0,55 |
(c6poc) masnmenusa |- 0,3|- 0,3|0,45 |0,35 |- |- |- |- |o,7
- 0,6|
B pesepByapax Ipu | | | | |o,28 |0,37 |0,28 |0,29 | |

oTkynoueHmn, Mlla | | | | | | | | | |

4. TaneHue |o,26 |o0,26 |0,4 -]0,3 -|0,24 |0,31 |0,24 |0,25 |0,6 -|0,6 -

—

5. CoBcTBeHHOE |o,045|0,05 |o,05 |0,057|0,057|0,038|0,045|0,055|0,04
0,022

BpeMA OTKIIIYEeHNMA | - | - | - | - | - | - | - | - | -
-

(oT

0,055|0,063|0,063|0,065|0,065|0,042]|0,055|0,065|0,048|0,028|0,028]|

|o,02
|_

Inonmadm



KOMAaHIE IO |
nepBoTo |
PasMEIKaHUS |
TJIaBHBIX |

KOHTAKTOB), C |

—

6. Pas3HOBpPEMEH-— |
HOCTb Pas3MbIKAHUSA |
TJIaBHEIX KOHTaKTOB,l
c, He 0OoJjee: |
- noJjoca
0,005|0,005

- Tpex IOJICOB
0,01 |

|o,004|0,005|0,008|0,01 |0,01 |0,01 |O,005|0,008|0,01 |O,01

|o,004|0,004|0,004]|0,004|0,004]- |o,004]-

—

7. 3BanasnelBaHUE
0,027|0,025]- |
Pa3MBIKaHUA
KOHTAKTOB WYHTU—
pyoumey Leny OTHO- |
CUTEJIbHO nocnenHe—|
I'O pasMBEIKAHMA |
T'JIaBHEIX KOHTaKTOB,l
c |

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

|o,027]0,027|0,027]-

—

8. PasHOBpPEeMeH—
0,003|0,004|0,005]-
HOCTBb pPa3MBEIKAHUA
KOHTAQKTOB |

WYHTUPpYyWEeN Lenu, |

c, He bOoJjee |

—

9. JIJMTEeJILHOCTD

OTKJIYaKmeIro |

|o,03 |o,03 ]o,027|0,03 |0,03 |0,025|0,03 |0,03



VMIIyJibCa, C, He | | | | | | | | | | |

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

]
10. IInmTesbHOCTHL |— |— |— |— |— |— |— |— |0,03 |0,03
0,03 |

nomomEuTensHoro | | | | | | | | | | |

oyThda, C, He MeHee| | | | | | | | | | |

—

11. Bpewmsa or |- |- |- |- |- |- |- |- |o,02 |0,02
0,02 |

MOMEHTAa paBMHKaHMH| | | | | | | | | | |
TJIaBHEIX KOHTAaKTOB | | | | | | | | | | |

OO Hauarsa HOHOHHM—l | | | | | | | | | |

TEJIbHOTO OYThbS, c,| | | | | | | | | | |

He Goitee | | | | | | | | I | |
| | | | | | | | | | |
[ [ | | | | | | [ [ [
12. CobcTBeHHOE |He |He |O,15 |O,24 |O,24 |O,1 —|He |He |He
0,065]0,06
BpeMsa BKJIOUEHUS |6onee|6onee|— |— |— |O,106|60nee|60nee|60nee|—
- |
(or nomaum xomaume|0,2  |0,2  |0,25 |0,25 0,25 | |o,15 ]o,2 ]o0,13
0,075]0,07 |

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

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

s

13. Pa3HOBpeMeH- |- |o,005|0,008|0,01 |o0,0L |0,06 |0,002|0,01 |-
0,005|0,01 |
HOCTb 33 aMBIKaHUMHA | | | | | | | | | | |

TJIABHEIX KOHTAKTOB | | | | | | | | | | |
noJjioca, C, He | | | | | | | | | | |

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

—

14. 3anaszmsanue |0,1  |0,08 |0,12 |- |- |- |- |o,08 |0,12 |0,12
-

nocienHero | | | | | | | | | | |

3aMBIKaHMAd KOHTaK-— | | | | | | | | | | |




TOB WYHTUPYOWENR | | | | | | | | | | |
Llem OTHOCUTENLHO | | | | | | | | | | |
SAMHKAHVA TIABHHXK | | | | | | | | | | |
KOHTAKTOB, C, He | | | | | | | | | | |

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

—

15. Banaszpeeanve |- |- |- |- |- |- |- |o,01 |- |-
N T T Y A N IR N B
KOHTAKTOB BEpXHEi | | | | | | | | | | |
KaMEpE OTHOCUTEN B~ | | | | | | | | | | |
Ho samsKanus T e A N IR SN B

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

kamepsl, C, He 60~ | | | | | | | | | | |

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

—t

16. Bpems or |o,01 |o,01 |o,01 |- | - | - | - |- |o,01 |o,01
S T T N T N
HUA KOHTAKTOB | | | | | | | | | | I
wyHTMPYOmMeN uems | | | | | | | | | | |
NPV BKIIOIEHUM | | | | | | | | | | |
IO MepEoro pasMu- | | | | | | | | | | |
KEHMSA TIIaBHEX | | | | | | | | | | |
KOHTaKTOB B LMKJIAX | | | | | | | | | | |

BO u OBO, c, me | | | | | | | | | | |

MeHee | | | | | | | | | | |

—

17. Bpemsa oOT |— |— |— |He |He |He |— |— |O,12 |O,12
0,1 -
3aMBIKAHMA TJIaBHEIX | | | |60nee|60ﬂee|60nee| | |— |—
0,12 |
KOHTAKTOB IO UX | | | |O,12 |O,1 |O,l | | |O,14 |O,14 |

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




BO, c

—

18. BeckouTakrtHaa |0,23 |0,25 |0,25 |0,25 |0,25 |0,25 |0,19 |oO,2
T L R R T S R
OT pasMHKAHMA | | | | | | | | |
JABHNX KOHTAKTOB | | | | | | | | |
mo vx samkamna | | | | | I | | |

IpY BKJIOYEHUN) , c,| | | | | | | | |

He Boree | | | | | | | | |

—

19. Pacxon cxaroro|333 |500 |500 |1000 |1500 |2000 |1000 |1500
2400 |
Boszyxa Ha I | | | | | | | |

BEHTUMJIALMIO IIOJIIOCAa, | | | | | | | | |

JI/4, He MeHee | | | | | | | | |

|900 |1080

—

20. Pacxom cxaroro|150 |240 |400 |800 |750 |1320 |150 |250
1500 |
BO3IOyxXa Ha yTquM,| | | | | | | | |

n/4, He Gonee | | | | | | | | |

|480 | 800

N
HOPMbI .
HA XAPAKTEPNCTUKM BO3QYLLHbIX BbIKNMKOYATEJIEM CEPUW BHB
XapakTepucTuka BHB- BHB- BHB- BHB- BHB-750-
330-40 |330-63|500-40 |500-63]40
1. HaumMmeHbllee IaBJIEHUE 2,5 2,5 2,5 2,5 3,0

Cpa@aTbIBaHMF[ BHIKJIOUATEJIA
IPpY OTKJIOUEHUM UM BKJIOUE—
Huu, Mlla, He OoJee

2. IHaBjeHue, IOpuU 2,0 2,0 2,0 2,0 2,5
KOTOPOM KOHTAKTEL
OyTOTaCUTEJIbHOTO
YCTPOMCTBa HauMHAT
OBUTAQTbCS Ha CMBIKAaHUE
(maByieHue
caMoBkJoueHus) , Mlla

Tabnuua 10.5



3. IameHue (cbpoc)
napJseHus, Mlla, He ©OoJiee:
- IPpU OTKJIOUEHUMN

- HpM BKJIKUEHUM

4. Pacxon CXaToro
BO3IOyXa Ha:

- yreuku, J/u, He Oojee
- BEHTUJIALMD, J/4

2000
600 -
1200

2500
600 -
1200

2000
600 -
1200

2500
600 -
1200

2500
900 -
1800

5. CobcTBeHHOEe BpeMd
OTKJIIOUEHMS TIoJioca (oT
rnomauyy KOMAaHIEl Ha
OTKJIIOUEHME IO MOMEHTA
PasMEIKAHMA IOyTOTaCUTeJb—
HOT'O KOHTAaKTa, pasMblKa—
omerocs MNepBBM), C, He
BoJiee

0,025

0,025

0,025

0,025

0,025

6. Pas3HOBPEMEHHOCTHb
pPa3MeIKaHMS (PaCXOXIOeHMs)
TJIaBHBEIX KOHTaKTOB
OyTOTaCUTEJIbHEIX
YCTPOMCTB [OJIoCa, C, He
BoJiee

0,002

0,002

0,002

0,002

0,002

7. 3anaspgbelBaHMe MOMEHTa
pPasMBIKaHMSA (PacxXOXIOeHMS)
KOHTAKTOB KOMMYTALIVMOHHEX
MEXaHV3MOB OTHOCUTEJILHO
paSMHKaHMH T'JIaBHEBEIX
KOHTakKTOB, C, He 0Oojee

0,035

0,035

8. BpeMs OT MOMeHTa
PasMBIKAHMS KOHTAKTOB
KOMMY TalVOHHBIX
MEeXaHM3MOB OO Hauaja
OBUWXEHUS MX COIeJl Ha
3aKpPBEITME, C, He MeHee

0,015

0,015

9. Pa3HOBPEMEHHOCTbH
PasMEIKaHMA (PacxXOXIeHUS)
KOHTAKTOB KOMMYTAaLMOH—
HBEIX MEeXaHMBMOB, C, He
BoJiee

0,005

0,005

10. BpemMsa OT MOMEHTa
PasMBIKaHMSA TJIaBHEIX
KOHTAKTOB OO Hauaja
IOBVIXEHWMS COIIeJI Ha
3aKpPLHITME (CTOSHKA
comnejy), C

0,018

0,026

0,018

0,026

11. Bpemsa oOTekaHUS
TOKOM BJIEKTPOMATHUTA
OTKJIOUEHMSs, C, He MeHee

12. CobcTeBEeHHOE BpeMA
BKJIOUEHMA IoJioca (oT
InomauyM KOMaHIBI Ha




BKJIOUEHME OO MOMEHTa
CMBEIKAHUS

OyTOoTacUTeJIbHOTO

KOHTaKTa, CMBKamwmerocsda

nocJjenHmM) , C, He 0OoJee

13. PasHOBPEMEHHOCTH 0,008 0,008 |0,008 0,008 |0,008
3aMBIKaHUSA (KacaHMs)

T'JIABHEBEIX KOHTAKTOB

OyTOTaCUTEJIbHEIX

YCTPOMCTB IIOJICa,

BKJIIOUasa BUOpauuio, C, He

BoJee

B TOM UMCJIIe 0,004 0,004 (0,004 0,004 (0,004
PaBHOBPEMEHHOCTDL IIE€PBBIX

KAaCaHMulM TJIaBHEX

KOHTAaKTOB, C, He 6boJee

14. BpeMsa OT MOMEHTa 0,02 0,02 0,02 0,02 0,02
3aMBIKAHUSA TJIaBHBIX

KOHTAKTOB OO MOMEHTa

IIooadyM KOMaHIBI Ha

OTKJIOUEeHMEe B LuKJe BO,

c, He boJjee

15. BeckoHTakTHas nayz3a |[0,3 0,3 0,3 0,3 0,3
AllIB, c, He OoJee

16. PasHOBPEMEHHOCTH

cpabaTeHBaHMA TpPex

IoJIIOCOB, C, He OoJee:

- OPM OTKJIOUEHUU 0,005 0,005 0,005 0,005 (0,005
- IOp¥ BKJIOYEHUN 0,02 0,02 0,02 0,02 0,02

YCNOBUSA 1 YNCNO OMPOBOBAHUI BbIKMIOYATESNIEN NPV HANAOKE

Tabnuuya 10.6

Onepauus nnm

[asneHne npu

HanpﬂmeHme Ha BbIBOAaAX

Yncno onepauni

LMKN onpoboBaHuUn 3NEKTPOMAarH1ToB M UMKMNOB
1. BkntoveHue HaunmeHbliee HomunHanbHoe 3
cpabartbiBaHue
2. OTkntoYeHne To xe To xe 3
3.BO 2
4. BknioyeHue HaunmeHbLuee 3
paboyee
5. OTkntoveHne To xe " 3
6. BO - 2
7. BkntoueHune HomuHanbHoe - 3
8. OTKNtoYeHne To xe " 3
9. OB - 2
10. BkntoyeHune Hanbonbliee 0,7 HOMUHanNbLHOro 2
paboyee
11. OTKntoveHne To xe To xe 2
12. BO - HomunHanbHoe 2
13. OBO - To xe 2
14. OBO HaunmeHbLuee - 2

ansa AlNlB




MpumeyaHue. MNpu BLINOMHEHWMM OMNepauUMi U CIIOXHbIX LUMKIOB (M. n. 4 - 9, 12 - 14) gomkHbl ObITh

CHATbI 3a4eTHble ocuuniorpamMmmbl.

Hopmbl Ha xapakTepucTukm komnnekTHoro yctponctea KAIM-24-30/30000Y3 npusegeHsl B Tabn. 10.7 -

10.9.

HOPMBbI

HA XAPAKTEPNCTUKW BbIKNMKOYATENA KAI-24

XapaKTeprCcTuKa

HopMel

1. ConpoTuBIIeHME [NOCTOSHHOMY TOKY pesucTopa,
YHTUPYOIETO pas3peBE KaMeprs, Om

140 +/- 0,1

2. TlageHue (cbpoc) OapBJIeHMUS IPU OTKIIOUYEHUMU
BHIKJIOUATEJIS, MIla

0,25 - 0,35

3. MuHMMaJIbHOEe HaeJjieHMe cpabaTHBaHUA
BHIKJIOUATEJIS [IPM BKJIOUEHMM U OTkKJIOUeHMM, Mla,
He OoJiee

4. IIMTEeJIbHOCTb KOMAaHIOHOTIO VIMITYyJIBCa Ha
BKJIOUEeHMe, C, He MeHee

5. CoBcTBeHHOE BpeMda BKJIOUEHMI, C, He 6oJiee

6. [IpOMeXyTOK BPEMEHM OT [OoHauM KOMaHIHE Ha
BKJIOUEHME IO MOMEHTA COINPUKOCHOBEHMS
KOHTAKTOB OTIEJIMTEJS, C

7. IIUTEeNbHOCTb KOMAHIOHOTO MMIIyJIbCAa Ha
OTKJIOUEeHMEe, C, He MeHee

8. CobBcTBeHHOE BpeMsa OTKJIUeHusd, C, He 6ojee

9. IlpoMexyTOK BPEeMeHM OT MOMEHTA IOoIaumn
KOMAaHIEl Ha OTKIJIOUEHME IO MOMEHTAa PacCXOXIEeHUI
TJIaBHHX KOHTAKTOB, C, He 0OoJee

10. OnepexeHye MOMEHTAa PaCXOXIEHMS TJIaBHEIX
KOHTAaKTOB OTHOCUTEJIBHO OCHOBHBIX
OyTOTaCUTEJIbHEX KOHTAKTOB, C, He MeHee

11. IIpoMexyTOK BPEMEHM OT MOMEHTa I[oIaduun
KOMaHIE Ha OTKJINUEeHMEe OO MOMEHTa PaCXOXIeHMUH
OCHOBHHEIX IOyTOTACUTEJIbHEIX KOHTAaKTOB, C

12. Pas3HOBPEMEHHOCTH PACXOXIEHMS OCHOBHEIX
OyroracmMTeJIbHBEIX KOHTAaKTOB MeXny IIoJjimcaMm, C,
He OoJee

13. OnepexeHMre MOMEHTa PaCXOXIEHMS OCHOBHBIX
OyTOT'aCUTEJIbHEIX KOHTAKTOB OTHOCUTEJIBHO
PracxXxoxgeHrd BCIIOMOT'aTEJIbBHBEIX KOHTAaKTOB, C

0,02 - 0,03

14. IIpoMeXyTOK BPEMEHM OT MOMEHTa PaCXOXIEeHUS
BCHOMOTATEJIbHEX OyTOTaCUTEJIbHEIX KOHTaKTOB IO

0,02

Tabnuua 10.7



MOMEHTa pa3MbBIKaHMA oTheJyimMTeJid, C, He BoJee

BBEI3BAHHOE yTeukaMmu, 3a 1 4, Mlla, He OoJee

15. Pa3HOBPEMEHHOCTb PaboOTH Tpex I[OJI0COB, C,

He OoJee:

Py BKJIOUEHUN 0,02
[IPY OTKJIOYEHUN 0,01
16. IlameHMe »OaBJleHMA B pe3epByapax IIoJioca, 0,05

HOPMbI

HA XAPAKTEPUCTUKU PASBEONHUTEIA KAI-24

XapakTepnucTmKa Hopwma
1. CoBcTBeHHOE BpeMs BKJIIOUEHMS pas’zbeIMHUTeJid, C, He 0,25
BoJiee
2. CobBcTBEeHHOe BpPeMS OTKJIUEeHUS pas’belIuMHUTEeJIss, C, He 0,25
BoJiee
3. INuTenlpHOCTL KOMAHIOHOTO MMITYJIbCa Ha BKJIOUEeHUe, C, 0,16
He MeHee
4, IIMTEeJIbHOCTbL KOMAHOHOTO MMITYJIbCAa Ha OTKJIOUeHMue, C, 0,20
HEe MeHee
YCNOBWA 1 YNCNO ONPOBOBAHWI BbIKIMIOYATENEN
MPA3bEﬂMHMTEﬂEMKAF24ﬂPMHAﬂAﬂKE
Onepauusa IaBJyieHre Opu Upcio onepauun
onpoOoBaHUM
1. BxJIOUeHUE Hambosrumee pabouee 5
2. OTkJIIOUEHUE Hambosrmee pabouee 5
3. BxJKNUeHMNE HammeHbmee pabouee 5
4. OTkJIOUEHME HammMeHbmee pabouee 5
5. BkJioueHUe HomMmHanbHOE 5
6. OTKJIOUeHUE HoMmrHaJibHOE 5

npon3BoanTCA B obbeme Tpe6OBaHMVI 3aBOACKMX VIHCprKLI,I/Iﬁ 1 NacrnopToB Ha BbIKITKO4YaTENN.

ﬂpwmeanMe. HanmeeHwe Ha BbIBOAAX 3JIEKTPOMArHMToB - HOMUHAlIbHOE.

10.7. 1, C, T. UcnbiTaHne BbIKNOYaTeNen MHOroKpaTHbIMM ONpo6oBaHUAMMU
MHorokpaTHble ONpoGOBaHMS - BbIMOSIHEHME ONEpPaLi BKITIOYEHUSA N OTKITIOYEHUSA N CIIOXHbBIX LUKIOB
(BO ©e3 Bbloepxkn BpemeHn obsizateneH gns Bcex Bblkntovatenen; OB n OBO - gns BbiknovaTtenen,
npegHasHayeHHblx ans pabotbl B pexume AlB) gomkHbl NpOM3BOAMTBLCS MPU PasfUYHbIX AaBReHUsX
CXKaToro BO3dyXa W HaMpsPKEHUSX Ha 3axummax IneKTpoOMarHWTOB yMpaBrneHus C Lenblo MPOBEPKU
NCNpaBHOCTM OENCTBUS BbIKMoYaTenen cornacHo tadn. 10.6.
10.8. I, C. lNpoBepka perynmpoBOYHbIX 1 YCTAHOBOYHbIX XapaKTepuUcTuK
lMpoBepka pasmepoB, 3a30pOB U XOOOB AyroracuMTenbHbIX YCTPOMUCTB M y3MnoB WKadoB ynpasneHus

10.9. M. TennoBN3NOHHbIN KOHTPONb

Tabnuua 10.8

Tabnuua 10.9

I'Ip|/| KOHTpOJie OueHuBaeTCA HarpeB AyroracutesibHbIX yCTpOVICTB n onpep,enVlTeneVl, a TaKxe
KOHTaKTHble COeAnHEeHNA TokoBeayLlero KOHTypa BblKno4yaTend. TennoBMU3NOHHbIN KOHTPOJ1Ib Npon3BognTCaA
B COOTBETCTBUU C YKa3aHNAMU anIJ'IO)KeHI/IFl 3.



11. BbIKITIOYATENN HATPY3KWU

11.1. T, C. NamepeHne COonpoTMBIEHNS M3OMALMN BTOPUYHBLIX LieNern u 06MOTOK 3NEKTPOMarHMToB
yrnpasneHus

M3mepeHre OomKHO BbINOMHATLCA B COOTBETCTBUM C Tabn. 26.1.

11.2. T, C. UcnbiTaHnsa n3onauum NOBbILLEHHBIM HanpshkeHnem YactoTthbl 50 My

11.2.1. VicnbiTaHne nsonaumm BbiKNovaTens Harpysku

McnbiTaTenbHoe HanpsbkeHWe OOMKHO COOTBETCTBOBATL AaHHbLIM Tabn. 6.1.

11.2.2. VcnbiTaHne U3onsiummn BTOPUYHBIX Lener n 06MOTOK 3NEeKTPOMarHMToB ynpaeneHus

VcnbiTaHne JOMmKHO BLINOMHATLCA B COOTBETCTBMM C yKas3aHUsiMK pasaena 26.2.

11.3. 1, C. NIamepeHne conpoTMBNEHNS MOCTOAHHOMY TOKY

11.3.1. IamepeHre conpoTUBNEHNS TOKOBEAYLLLErO KOHTYpa KOHTaKTHOM CUCTEMBbI BhIKMoYaTens

PesynbTatbl M3mMepeHns CONPOTUBMEHUSA TOKOBEAYLLEro KOHTypa Momca AOMmKHbI COOTBETCTBOBATH
3aBOACKMM [aHHbIM, @ NPW UX OTCYTCTBUM - AAHHBbIM MEpPBOHaYarnbHbIX U3MEPEHWUN, OTNMYAKLWUMCS He
6onee yem Ha 10%.

11.3.2. IamepeHne conpoTuBneHnsi 0GMOTOK 3M1EKTPOMArHUTOB YNpaBieHnst

PesynbTaTbl OOMKHbI COOTBETCTBOBaTb 3aBOACKMM [AaHHbIM, @ MpuM UX OTCYTCTBMU - OaHHbIM
nepBoOHaYarnbHbIX U3MEPEHUIA.

11.4. C. OnpegeneHne cteneHn n3Hoca gyroracawmx Bknagpiien

TonwwmHa cTeHkn BKnagblwen aomkHa 6eiTb B npegenax 0,5 - 1,0 mm.

11.5. C. OnpegeneHne cteneHn obropaHnsi KOHTaKTOB

CymmapHbIn  paaMmep o0OropaHnsi MNOABMXKHOIO W HEMOABWXKHOIO  OyroracuTeslbHbIX KOHTaKTOB
onpefensieTcsas pacCTosHUEM MeXay MOABWXKHBIM M HEMOABWXKHBLIM [MaBHbIMW KOHTAkTaMu B MOMEHT
3aMblkaHus gyroracutenbHbiX. PaccTtosiHue AomkHO ObiTb HE MEeHee 4 MM.

11.6. T, C. lNpoBepka oencTens MexaHnama cBobogHoro pacuenneHms

lMpoBepka OOMKHA BbIMOMHATLCS COrMacHo ykasanusm n. 9.9.

11.7. I, C. Tlpoeepka cpabaTbiBaHNs NpuMBOAa MNpPU TMOHWKEHHOM HanpshkeHMM Ha BbiBOAAX
3MEKTPOMAarHnToB

lMpoBepka AosmKHA BbINOSTHATLCS B COOTBETCTBUM C YKasaHusamu n. 9.10.

11.8. 1, C. VicnbiTaHMe BbIKMOYaTenen Harpy3km MHOrOKpaTHbIMW ONpoboBaHMAMN

MHorokpaTHbele onpoboBaHus  BbIKNOYATENEW AOMMKHbI  NPOU3BOAUTLCA MPU  HOMMHANbHOM
HanpshKeHMM Ha BbIBOOAX 3MEKTPOMArHUTOB. Yncno onepauun, nognexaiimx BbiMOSTHEHUIO BbIKMOYaTENEM,
OOIMKHO COCTaBNATb NO 3 BKIHOYEHUS U OTKIIOYEHUS.

11.9. M. TennoBU3NOHHbIN KOHTPOSb

Mpn KOHTpONne oueHUBaeTCa HarpeB KOHTAKTOB U KOHTaKTHbIX COeAWHEHUI TOKOBEAYLLEro KOHTypa
BbIKMNtoyaTens. TennoBU3NOHHbIA KOHTPOSb MPOU3BOAUTCHA B COOTBETCTBUM C yka3aHuamMu MpunoxeHus 3.

12. 3JIErFASOBbLIE BbIKINMIOYATESN

12.1. T1, C. VIamepeHne cOnpoTUBMNEHNST U3ONALUN BTOPUYHBLIX Lieneln n obMOTOK SMEeKTpoOMarHuToB
ynpaBneHus

M3amepeHne O0MmKHO BbINOSHATLCA B COOTBETCTBUM C Tabn. 26.1.

12.2. VcnbiTaHne nsonauum

McnbiTaHue AOMKHO BbINOMHATLCS B COOTBETCTBUM C YKazaHUaMu pasg. 26.2.

12.2.1. M, C. VcnbiTaHne n3onsaumm NoBbILLEHHbIM HanpsikeHnem vYactoTthbl 50 My

VcnbiTaHne anekTpruyecKkor NPOYHOCTU M30NALMN NPOM3BOAUTCSA Ha NOMTHOCTBIO COBpaHHOM annaparte
HanpsikeHneM 35 KB n Huxe.

3Ha4eHne ncnbITaTeNbHOTO HANPSKEHUS MPUHUMAETCs cornacHo Tabn. 6.1.

12.2.2. 1N, C. UcnbiTaHne n3onsumm BTOPUYHbLIX Lienen n 06MOTOK 3NeKTPOMarHUToB yrnpasreHus

VcnbiTaHne JomKHO BhINOMHATLCA B COOTBETCTBMM C yKaszaHUsMK pasgena 26.2.

12.3. N'amepeHne conpoTMBRNEHUSA MOCTOSSTHHOMY TOKY

12.3.1. 11, C, T. NlamepeHune conpoTUBEHMS FMaBHOM LIENK

ConpoTuBneHne rnaBHOW LIEMM OOIMKHO M3MEPSATbCS Kak B LENIOM BCEro TOKOBEAYLIEro KOHTypa
nonca, Tak W OTAENbHO KaXOOro paspbiBa [OyroracUTeNbHOrO YCTPOWCTBaA (ecnvM 3TO no3BondeT
KOHCTPYKTMBHOE UCMOMNHEHNE annapaTa).

Mpn TeKkywmMx pemMOoHTax COMPOTMBIIEHME TOKOBEOYLLEro KOHTypa KaXOoro nositoca BbiKoYaTens
n3mepsieTcs B LIENIOM.

12.3.2. T, C, T. NamepeHune conpoTnBreHns 0OMOTOK 3N1EKTPOMArHNTOB YNpaBneHnsa n o6aBOYHbIX
pe3ncTopoB B NX Lenu



M3aMepeHHble 3Ha4YeHNsi CONPOTUBMNEHUI AOMKHbI COOTBETCTBOBATL 3aBOACKMM HOPMaM.

12.4. T1, C. NpoBepka MMHUMArbHOrO HanpsXXeHusi cpabdaTtbiBaHWA BbiKItoYaTenemn

BoiknioyaTenu gomkHbl cpabaTtbiBaTh Npy HanpskeHun He 6onee 0,7UHOM mpu nUTaHuM npvBogda oT
MCTOYHMKA MOCTOsIHHOro Toka; 0,65UHOM mnpu nutaHum npmBoga OT CETU MNEPEMEHHOro ToKa npu
HOMWHANBLHOM [AaBfeHUM 3rerasa B MOMOCTAX BbIKNKOYATENss M Havbonbwem paboyem [aBneHun B
pesepByapax npusofa. HanpshkeHue Ha anekTpoMarHnTbl JOMKHO NoAaBaThCs TOMYKOM.

12.5. 1, C. VcnblTaHWsa KOHOEHCATOPOB AenuTenemn HanpsXkeHus

McnbiTaHna JOMKHbI BbINOMHATLCSA COrNnacHo ykasaHusaMm pasgena 20.

3HayeHne N3MepeHHON eMKOCTU JOMKHO COOTBETCTBOBATL HOPME 3aBO4a-U3roToBUTENS.

12.6. I, C. lNpoBepka xapakTepuUCTUK BblKoYaTens

Mpn npoBepke paboTbl 3nerasoBbiX BbIKNOYATENENA [AOMMKHbI OMPEeAensATbCA XapaKTepPUCTUKM,
npeanucaHHble 3aBOACKMMU MHCTPYKUMAMMK. Pe3ynbTaThl NPOBEPOK M U3MEPEHUI LOIMKHBI COOTBETCTBOBATh
NacnopTHbIM AaHHbIM. Buabl onepaumn 1 CnoXHbIX LMKIOB, 3Ha4YeHUs OaBlieHWIn B pe3epByape npveoga u
HanpshKEHUN OMepaTMBHOrO TOKa, NPW KOTOPbIX [AOMMKHa MPOM3BOAMTBCS MPOBEpPKa XapaKTepucTuk
BbIKMNtoyaTenen, npveedeHbl B Tabn. 10.6. 3HayeHnss COGCTBEHHbIX BPEMEH OTKMOYEHUS 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 aNeKTpoMarHuToB ynpaBneHus.

12.7. 11, C. cnbiTaHne BbIKITOYaTeENEen MHOrOKpaTHBIMKU ONpobGoBaHNsIMA

MHorokpaTHble onpoboBaHMs - BbINOSIHEHNE OMnepaLnii BKITIOYEHNST N OTKIIOYEHUS U CITOXHbIX LIMKMOB
(BO 6e3 BbloepXku BpemeHu mexgy onepauuamm - ans Bcex Bbolknodatenen; OB u OBO - ans
BbIKMOYaTenen, NpeaHasHayeHHbIX Ana paboTtsl B pexume AlB) - 4OMmKHBI MPON3BOAUTBECSA NPU PasnnyHbIX
OaBMeHuaX CXaToro Bo3dyxa B MPMBOAE U HaMpsKEHUSX Ha BbIBOAAX 3MNEKTPOMAarHUTOB ynpaBneHust C
Lenbio NPoBEepKMN UCNPaBHOCTN AeNCTBUS BbiKMoYaTenen cornacHo Tabn. 10.6.

12.8.T1, C, T. KOHTpOmnb Hanu41sa yTeyku rasa

lMpoBepka repMeTMYHOCTM MPOU3BOAUTCA C NMOMOLLbLI0 Tedeuckatens. [py KOHTpone Hanuuus yTedku
WynoM Tedeuckatens obcneaytoTcss MecTa YNMOTHEHWWA CTbIKOBbIX COEOMHEHUA W CBapHbIX LUBOB
BbIKMoYaTens.

PesynbTat KOHTPONSA HanMU4uMs yTEYKM CUYUTAETCH YAOBIETBOPUTENbHbLIM, €CN BbIXOAHON MNpubop
TeyeunckaTens He nokasbiBaeT yTevkn. KOHTponb Npon3BoguTcs Npy HOMUHANbHOM AaBreHnn anerasa.

12.9. 1, C. lNpoBepka coaepxaHnsa Bnaru B arerase

CopepxaHve Bnarm B anerase onpegensetcs nepeg 3anofiHEHWEM BbIKMOYaTeNns anerasom Ha
OCHOBaHUMN N3MEPEHNS TOYKM POCbl. TemnepaTtypa TOYKM POChl anerasa AomkHa BbiTb He Bbiwe MUHYC 50
°C.

12.10. I, C. UcnbiTaHWs BCTPOEHHbLIX TPAHCHOPMATOPOB TOKa

VcnbiTaHnsa AoMKHbI BbINOMHATLCS B COOTBETCTBUM C yKasaHUsaMuy pasgena 7.

12.11. M. TennoBn3NOHHbIN KOHTPOSb

lMpn KOHTPOmMe OLEeHMBAETCH HarpeB KOHTAKTOB M KOHTAKTHbIX COEOMHEHWA TOKOBeAyLLero KOHTypa
BblkrtoyaTens. TennoBM3NOHHbIA KOHTPOMb NPON3BOAMTCS B COOTBETCTBUM C YKazaHusaMn MNpunoxeHus 3.

13. BAKYYMHbIE BbIKIMIOYATENN <*>

<> VlamepeHVle conpoTueIieHnA NOCTOAHHOMY TOKY, onpeneneHne onyCTUuMOoro n3Hoca KOHTaKTOB,
n3MepeHme BpEMEHHbLIX XapaKTepUucTuk BblKMtovaTenen, namMepeHme xoaa noAaBUMXKHBLIX yacten u
OHOBPEMEHHOCTMN 3aMbIlKaHUA KOHTAKTOB MNpPoOU3BOAATCA B COOTBETCTBUU C VIHCprKLI,VIeVI 3aBoaa-
N3roToBUTENA.

13.1. I, C. UsamepeHne conpoTUBAEHUS M3ONSALMN BTOPUYHBIX Lenerd u 0BMOTOK 3MeKTpOMarH1ToB
yrnpaeneHus

M3amepeHre OOmKHO BbINOMHATLCA B COOTBETCTBUM C Tabn. 26.1.

13.2. 1M, C. NcnbiTaHne n3onsaumm noBbILLEHHBIM HanpsiXkeHneM vacTtoTbl 50 My,

13.2.1. VcnbiTaHne nsonaummn BbiKntovaTens

3HaueHne ncnbiTaTeNbHOIrO HANPSHPKEHUS MPUHMMAaETCS corfnacHo Tabn. 6.1.

13.2.2. VicnbiTaHne n3onsiummn BTOPUYHBIX Lener n 06MOTOK 3N1EKTPOMArHMTOB ynpaBneHuns

VcnbiTaHne JOMmKHO BINOMHATLCA B COOTBETCTBMM C yKasaHUsiMK pasaena 26.2.

13.3. I, C. lNpoBepka MUHUMANbHOIO HanpshKeHus cpabaTbiBaHUS 3MNEKTPOMAarHUTOB ynpaBreHus
BbIKMNtoYaTens

OnekTpomarHuTbl ynpaBeHnsi BaKyyMHbIX BbIKMoYaTenen AomkHbl cpabaTtbiBaTh:

- ONEKTPOMAarHUTbl BKIOYEHUS Npu HanpsXXeHun He meHee 0,85UHom;



- 3NEeKTPOMarH1Tbl OTKIOYEHMS MPU HanpsXXeHun He meHee 0,7UHom.

13.4. 11, C. UcnbiTaHne BbIKMoYaTeNnen MHOrOKpaTHbIMU ONpoOoBaHNSAMMA

Yuncno onepauuin n CroXHbIX LMKIOB, NOAMNEXaLlmMX BbINMOMHEHNIO BbIKIKOYaTENSMU NPY HOMUHAMNBHOM
HanpshKeHUn Ha BbIBOAAX SNIEKTPOMArH1ToB, AOMKHO COCTaBMATh:

- 3 - 5 onepauunin BKNHOYEHNS U OTKIMOYEHUS;

- 2 - 3 umkna BO 6e3 BblgepXku BpeMeHn Mexay onepaumsimu.

13.5. M. TennoBU3NOHHLIN KOHTPOIb

Mpy KOHTpONe OouEeHUBAETCH HarpeB KOHTAKTOB M KOHTAKTHbIX COEAMHEHUN TOKOBEAYLUEro KOHTypa
Bblkrtoyatenen. TennoBM3NOHHbIA KOHTPOSb NPOU3BOAMTCS B COOTBETCTBUU C YKkadaHuaMmu [NpunoxeHus 3.

14. PASBEAVHUTENN, OTOENTIUTENN N KOPOTKO3AMBIKATESA

14.1. T, C. N3amepeHue ConpoTUBNEHUS N30MNALMUM MOBOAKOB W TS, BbINOMHEHHbLIX N3 OpraHNYecKmx
MaTepuanos

M3amepeHne O0SMKHO BbIMOMHATLCS MeraoMMeTpoM Ha HanpskeHue 2500 B. Pesynbtatbl nsmepeHuin
CONPOTMBNEHUS U30NALNM OOIDKHBI ObITb HE HUXE 3HAYEHWI, NpUBEAEHHbIX B Tabn. 9.1.

14.1.1. 'amepeHne ConpoTUBNEHNST M3ONALUN MHOTO3NIEMEHTHbIX U30NATOPOB

N3mepeHne JomKHO BbINOMHATHCS COrNacHo ykasaHuam pasgena 17.

14.1.2. N'amepeHne conpoTMBNEHMS N30MALUN BTOPUYHBIX LieNen 1 aNeKTPOMarHuToB ynpaBneHms

M3mepeHne JOMmKHO BbINOMHATLCA B COOTBETCTBMM € Tabn. 26.1.

14.2. T, C. cnbiTaHne n3onauum NoBbILEHHBIM HanpskeHnem Yactothbl 50 My

14.2.1. VcnbiTaHne OCHOBHOM n3onaUumn

Msonsumsa, coctosiwad wmn3 OOHO3MEMEHTHbIX OMOPHbIX W30MSATOPOB, [OSMKHA noaBepratbes
UCNbITAHWAM COrfacHO ykasaHusam 1abn. 6.1.

M3onaumsa, coctoswass M3 MHOrO3MIEMEHTHbIX W30MSTOPOB, AOMKHA MOABEPraTbCA WCMbITAHUSAM
cornacHo ykasaHuam pasgena 17.

WcnbiTaHne noBbILWEHHBIM HaMPsXKEHWEM OMOPHO-CTEPXKHEBBLIX M30MNSTOPOB He 06A3aTeNbHO.

McnbiTaHne OMOPHO-CTEPXKHEBLIX M30MATOPOB pasbeauHutenen 110 - 220 kB npoBogutca B
cooTBeTCTBUM C umpkynspom L-04-97(3) "O npegynpexaeHun MnorioOMOK OMNMOPHO-CTEPXKHEBLIX M30SIATOPOB
pasbeguHutenen 110 - 220 kB".

14.2.2. VicnblTaHne n3onauum BTOPUYHBIX Lenen n 0BMOTOK 3NEKTPOMarHMToB yrnpasneHus

McnbiTaHne gOMmKHO BbINOMHATLCA B COOTBETCTBUM C YKazaHUaMY pasgena 26.2.

14.3. 11, C. lamepeHne conpoTUBAEHUS NOCTOSHHOMY TOKY

14.3.1. VlamepeHne conpoTUBNEHNS KOHTaKTHON CUCTEMbI pasbeauHUTENen u oTaenuTenen

M3amepeHrne [OOMKHO BbIMNOMHATLCA MEXAy TOYKaMu "KOHTaKTHbIA BbIBOL - KOHTAKTHbIA BbiBOA".
PesynbTtatel M3MepeHui CONPOTMBIIEHUN [AOMMKHbI COOTBETCTBOBATb 3aBOACKMM HOpMaM, a npu ux
OTCYTCTBWM - AaHHbIM Tabn. 14.1.

Tabnuua 14.1

JOnyCTUMbIE 3HAYEHUA COI'IPOTI/IBJ'IEHI/JVI
KOHTAKTHbIX CUCTEM PASBEOVHUTENEN

Tun pas3bpeIMHUTEIIS HoMmHEanbHOE HoMMHaJIbHEIM JonycTtumoe
HanopaxeHue, KB TOK, A 3HauUYeHue
CONPOTHUBJIEHUS,
MKOM

PJIH 35 - 220 600 220
POH3 500 2000 200
OcTaJibHEIE TUIIEL Bce kJjacce 600 175
HanpsaXeHUs 1000 120
1500 - 2000 50

14.3.2. W3mepeHue conpoTMBrEHUs OOMOTOK SMEeKTPOMArHUTOB YMNpaBrfieHust oTaenutenen u
KOpOTKO3aMblkaTenen
PesynbTathl 13MepeHun conpoTuBEHNn 06MOTOK AOMKHbI COOTBETCTBOBATL 3aBOLCKMM HOPMaMm.



14.4.T1, C. N'amepeHne KOHTaKTHbIX AaBIIEHUN B pa3beMHbIX KOHTaKTax

PesynbTatbl namepeHnii 4OMMKHbI COOTBETCTBOBATb 3aBOACKMM HOpMaM.

14.5. T, C. lNpoBepka paboTbl pasbeanHUTENSs, OTOENUTENSA N KOPOTKO3aMbIKaTenNs

AnnapaTbl C pyYHbIM ynpaBneHnem OOIMKHbl ObiTb MPOBEPEHBI BbIMOMIHEHVEM 5 onepauun BKITOYEHUS
n 5 onepaumi OTKNOYEHUS.

AnnapaTbl C ANCTAHUMOHHBLIM YrpaBreHWeM JOMMKHbl ObiTb Takke MNpPOBEpPeEHbl BbINOMHEHWEM S
onepaumin BKMOYEHUA M TaKOro e 4ucna onepaumi OTKMYEHUS MpU HOMWUHANBHOM HaMpsKEHUM Ha
BbIBOJAX 3NEKTPOMArHMToB U aNeKkTpoaBuraTenen ynpasneHus.

14.6. I, C. OnpegeneHne BpeMEHHbIX XapaKTepUCTUK

OnpeaeneHne BpeEMEHHbIX XapakTeEPUCTUK 006A3aTeNbHO Anst oTAENUTENen N KopoTKo3aMblikaTeNen.

PesynbTathl namepeHnii 4OMMKHbI COOTBETCTBOBATL 3aBOACKMM HOpMaM.

14.7.T1, C, T. lNpoBepka paboTbl MEXAHNYECKON BITOKMPOBKU

BrnokupoBka He [OMmMKHA MO3BOMSTH OMEPUPOBaHME [NABHBIMW  HOXaMW MPU  BKIOYEHHbIX
3a3eMIaLWMX HOXax 1 HaobopoT.

14.8. M. TennoBN3NOHHbIN KOHTPOSb

[Mpn KOHTpOME OLEHMBAETCA HAarpeB KOHTAKTOB WM KOHTAKTHbIX COEAMHEHWIA TOKOBEOYLLEro KOHTypa.
TennoBU3MOHHBIN KOHTPOITb MPON3BOANTCS B COOTBETCTBUM C YKkadaHuamu [Npunoxexus 3.

15. KOMIMINEKTHBIE PACTMPEAENINTEJIbHBIE YCTPOWCTBA
BHYTPEHHEW N HAPY>KHOWN YCTAHOBKW <*>

<*> KomnnekTHble pacnpegenuTernbHble YCTPOWCTBA C 3rerasoBoOv M30MsumMent UCMbITbIBAOTCS B
COOTBETCTBMM C TPEOOBAHNAMN TEXHNYECKON JOKYMEHTaUUN U3roToBUTENS ansa kaxagoro tuna KPY3.

O6bemM U HOpMbI McnbITaHU anemeHToB KPY (BblkniovaTenu, CUNOBblE U U3MepUTENbHbIE
TpaHccopmaTopbl, paspsaHvKN, pasbeamHuTenu, kabenu u T.n.) NpuBeAeHbl B COOTBETCTBYOLNX pasaenax
HacToswmx Hopm.

15.1. T, C. NamepeHne conpoTUBIEHUS N30MSLUMN

15.1.1. 'amepeHune conpoTnBNEHUS N3ONSALNN AIEMEHTOB U3 OPraHMYeCcKMX MaTepmarnos

M3mepeHuns Nnpon3BoOasaTCA MEraoMMETPOM Ha HanpskeHue 2500 B.

ConpoTuBneHne n3onsiumMm OMKHO ObITb HE HUXE 3HAYEHUI, MPUBEAEHHbIX B Tabn. 9.1.

15.1.2. 'amepeHune conpoTnBNEHUS N30NSLUMN BTOPUYHBIX LieNen

NamepeHne npoussogutca meraommeTpoM Ha HanpsbkeHue 500 - 1000 B B cooTtBeTcTBMM C Tabn.
26.1.

ConpoTuBneHne M3onauumn Kaxaoro npucoeanHeHnst BTOPUYHbIX Lenen co BCeMu NpucoeanHEHHbIMN
annapatamu (pene, npnbopkl, BTOPUYHbIE OOMOTKM TpaHCOPMaTOPOB TOKa U HaNpPsKeHUsA U T.M.) LOMKHO
ObITb He MeHee 1 MOMm.

15.2. T, C. cnbiTaHne NoBbILWEHHbIM HanpsXXeHnemM YyactoTbl 50 My

15.2.1. VicnbiTaHue nsonaumm nepBuYHbIX Lenen syeek

VMcnbiTaTenbHoe HanpsbkeHWe  yCTaHaBnMBaeTCst cornacHo Tabn. 6.1.  [MpogormkuTensHOCTb
NPUNOXEHNA NCNbITAaTENbHOIO HanpskeHus ana dpapdoposon n3onaumm - 1 MUH.

Ecnn wusondumsa sAveek COAEPXKUT  SMeMEHTbl U3  TBEpPAbIX OpraHMYeckux MaTepuaros,
NPOAOIMKUTENBHOCTL NPUNOXEHNS UCMbITATENBHOIO HAMPSKEHNSA COCTABNAET 5 MUH.

Bce BbIOABWKHBIE 3MIEMEHTHI C BbIKIOYATENAMN YCTaHaBNMBalOTCA B paboyee NornoxeHue, BKIYaOT
BbIKIIOYMATENN;  BbIABWXKHbIE  3NIEMEHTbl € paspsgHukaMmy,  CUMOBbIMM U U3MEpPUTESTbHbIMU
TpaHcdopMaTopamMmn BbIKaTbIBAKOTCS B KOHTPOSIbHOE MOSoXeHue. McnbiTaHne MOBbILEHHBIM HaMpsiKeHNEM
NPON3BOAMTCS 4O NPUCOeMHEHNS CUIOBbLIX Kabernen.

15.2.2. VicnbiTaHne nsonaumm BTOPUYHbIX Lienemn

McnbiTaHne gomkHO BbINOMHATLCA B COOTBETCTBUM C yYKazaHUsaMu pasgena 26.2.

15.3. T, C, T. lNpoBepka COOCHOCTU 1 BENUYMHBLI BXOXKOEHUSA MOABMKHBIX KOHTAKTOB B HEMOABWKHbIE

15.3.1. lNpoBepka COOCHOCTN KOHTAKTOB

HeCcooCHOCTb KOHTakTOB He [ofbkHa npeBblwate 4 - 5 mM. BepTukanbHbil nodT namenen
pa3beaHSIIOLINX KOHTAKTOB BbIKATHOWM TENEXKM AOoMmKeH ObiTb B Npegenax 8 - 14 mm.

15.3.2. BxoxgeHne noaBuKHbIX KOHTAKTOB B HEMOABWXHbIE

BxoaeHne noaBMKHbBIX KOHTAKTOB B HEMOABUXKHbIE AOMKHO ObiTb HE MeHee 15 MM, 3anac xoga - He
MeHee 2 MM.

15.4. 11, C. N'amepeHune conpoTMBEHNS MOCTOAHHOMY TOKY

15.4.1. IamepeHne conpoTUBNEHNSI NOCTOAHHOMY TOKY pa3beMHbIX KOHTaKTOB



COI'IpOTVIBJ'IeHI/Ie pa3beMHbIX KOHTAkKTOB He OOJPKHO MpeBbillaTb 3HAYEHUN, npuBeaeHHbIX B Tabn.

15.1.
Tabnuua 15.1
JOMYCTUMBIE 3HAYEHWA CONPOTUBIEHU
MOCTOAHHOMY TOKY 3JIEMEHTOB KPY
N3mepsaembin anemeHT JonycTumMble 3Ha4YeHns conpoTMBEeHns
<*>
1. BTbl4HbIE KOHTAKThI [onycTumMble 3HaYEHUSA CONPOTMBIEHNSA KOHTAKTOB
nepBUYHON Lienn npuBeaeHbl B 3aBOACKUX MHCTPYKLMAX.
B cnyyasx, ecnu 3HayeHns ConpoTUBNEHNS KOH-
TakTOB He NpuBeaeHbl B 3aBOACKUX MHCTPYKLMSX,
OHM AOMMKHbI ObITb HE Donee:
ans koHTakToB Ha 400 A - 75 MkOwm;
ans kKoHTakToB Ha 630 A - 60 MkOwM;
ans koHTaktoB Ha 1000 A - 50 mkOwm;
ans kKoHTakToB Ha 1600 A - 40 mkOwm;
ansa koHTaktoB Ha 2000 A 1 Bbiwwe - 33 MKOM
2. CBsA3b 3a3eMrieHns He 6onee 0,1 Om
BbIZIBM)KHOIO 3nemMeHTa
C KOpPNycom

<*> /3mepeHne BbINOMHSETCH, €Crny NO3BONAET KOHCTPYKums KPY.

15.5. 11, C. KoHTpornb CO0pHbLIX LUWH

KOHTpONb KOHTaKTHbIX COEOVUHEHMI COOPHbLIX LWWH [OMMKEH BbIMOMHATLCSA COMMAcHO YKa3aHWsM
pasgena 17.

15.6. I, C. MexaHu4eckue ucnbiTaHma

McnbiTaHus BKNHOYAOT 5-KpaTHOE BKaTbiBaHWE W BblKaTbiBaHWE BbIABMXKHBLIX 31IEMEHTOB C MNPOBEPKON
COOCHOCTU pasbeauHSIloLWLMX KOHTAKTOB MaBHOW uUenu, paboTbl LUTOPOYHOrO MexaHu3Ma, OGrOKMPOBOK,
domKcaTopoB.

16. KOMIMNEKTHbLIE 3KPAHNPOBAHHBLIE TOKOMNPOBOAbI 6 KB U BbILLE

Obbem ¥ HOpMblI WUCMbITAHMN OOOPYAOBaHUSA, BCTPOEHHOrO B TOKOMPOBOA (M3MepuTEnbHbIE
TpaHcdopMaTopbl, KOMMYTaUMOHHAs annapaTtypa, BEHTUNbHblE pPaspsgHUKM W T.M.), MpPUMBEOEHbl B
COOTBETCTBYIOLLMX pasgenax Hopwm.

B aTom pasgene npuBeaeHbl 06bEM U NEPUOANYHOCTb UCMbITAHUA CMOHTUPOBAHHbIX TOKONPOBOAOB.

16.1. I, K. UsamepeHune conpoTuBneHns nsonauum

M3mepeHne nponsBoamTcs MeraoMMeTpoMm Ha HanpshkeHune 2500 B.

ConpoTuBneHne nsonaumm, N3MepeHHoe Npu BBOAE TOKOMPOBOAA B 3KCMnyaTauuio, UCMONb3yeTcs B
KayecTBe MCXOOHOro Ans NocrneayloLero KOHTPons, NPOBOAMMOrO Npu KanuTanbHOM peMOHTE reHepaTopoB
unu KPY.

16.2. T1, K. WUcnblTaHne wusonauum TOKONPOBOAA MOBLILWEHHBLIM HamnpsXXeHUeM MNPOMbILLNIEHHON
4YacToTbl

3HayeHus ncnbiTaTeNbHOrO HaNPSXXeHUs A5s U30NAuMM TOKONPOBOAa NpU OTCOEAMHEHHBIX 0OMOTKax
reHepaTopoB M CUIOBbIX TPaHCOPMaTopoB NpvBedeHsl B Tabsn. 6.1. [Ing TokonpoBogoB ¢ obwimM ansi Bcex
Tpex a3 9KpaHOM WUCMbITaTeNbHOE HanpshkeHue npuKnagbiBaeTcsa noovepeaHo K Kaxaon dase
TOKOMPOBOAA NpY OCTarbHbIX hasax, CoeaUHEHHbIX C 3a3EMIIEHHbBIM KOXYXOM.

OnNnTenbHOCTb MPUNOXEHUS WUCMbLITATENBHOIO HanpsbkeHus dapdopoBor usonsauumn coctasnset 1
MWH.

Ecnu usonsuua TokonpoBoda COAEPXMUT 3MNeMeHTbl U3 TBepAblX OpraHMyYeckux MaTepuarnos,
NPOJOIKUTENBHOCTD NPUNOXKEHUSA UCTBbITAaTENBHOIO HANPSHKEHUS COCTaBNAET 5 MUH.

VcnbiTaHus B aKkcnnyartaumm Nnpon3BogaTcs nNpy KanmTanbHOM peMOHTe reHepaTopoB unm KPY.

16.3. I, K. lNpoBepka kayecTBa BbINOSIHEHNS COEAUHEHUI LUWH U SKPaHOB

MpoBepka KadecTBa BLINOMHEHUS COEAMHEHWA LUMH TOKOMPOBOAOB [OJDKHA MPOU3BOOUTBLCA B
COOTBETCTBMM C TPEOOBAHMAMU MHCTPYKLUW 3aBOL4A-U3rOTOBUTENS.



lMpoBepka kayecTBa CBAPHbIX COEOMHEHMIN MPUM MOHTaXe TOKOMPOBOAOB AOMKHA BbIMOMHATECS B
COOTBETCTBMM C WHCTPYKLUMEW MO CBapKe arioMUHWSA, WK, NPU HanmuyMum COOTBETCTBYHOLLEN YCTaHOBKM,
METOAOM PEHTIEHO- UM FaMMacKonuu, U cnocoboM, peKoMeHA0BaHHbIM 3aBO4OM-M3rOTOBUTENEM.

LLIBbI CBapHbIX COEANHEHUI LUMH 1M 9KPAHOB AOMKHbI OTBEYaTh Crieayrolwmm TpeboBaHnsM:

- He JOnycKalTCs TPELLMHbI, NPOXOrK, He3aBapeHHbIe KpaTepbl U HenpoBapbl, cocTasnsowme 6one
10% AnvHbl wBea npu rmybuHe 6onee 15% TonwmHbLI cBapuBaeMoro MeTanna;

- CyMMapHoe 3HayeHue Hernposapa, NoApe3oB, ra3oBbIX MNOP, OKUCHBIX U BONbGPAMOBLIX BKNOYEHUI
CBapHbIX LUMH U 3KPaAHOB M3 antOMUHWS U €ro CNI1aBOB B KaXX4OM pacCMaTpUBaeMOM CEYEHUUN OOIMKHO ObiTb
He Gonee 15% TonwwMHbLI cBapvBaemoro metanna. B askcnnyaTaumm COCTOSIHUE CBapHbIX KOHTaKTHbIX
coeguHeHM onpegensieTca  Bu3yanbHO. KOHTpONMb  OCYLUECTBRSIETCS NPW  KanutanbHOM PEMOHTE
reHepaTopoB unu KPY.

16.4. T, K. lMpoBepka yCTPONCTB UCKYCCTBEHHOW BEHTUNALMN TOKONPOBOAa

lMpoBepka NPOM3BOANTCS COMMAcHO MHCTPYKLMU 3aBOAa-U3roToBUTENS.

16.5. I, K, M. lNpoBepka OTCYTCTBUS KOPOTKO3aMKHYTbIX KOHTYPOB B TOKOMPOBOAAX reHepaToOpHOro
HanpshkeHus

lMpoBepka Mpu BBOAE TOKOMPOBOAOB B 3KCMSyaTauMio M MpU KanuTarbHbIX PEMOHTax Npov3BOAWTCSA
cornacHo Tabn. 16.1. Mexgy pemMoHTamMu nNpoBepka MOXET OblTb 3aMEHeHa TEMNIOBU3NOHHBIM KOHTPOSIEM,
nNpoBOANMbIM B COOTBETCTBUM C TpebosaHunsamu MpunoxeHus 3.

Tabnuua 16.1

KPUTEPUN OTCYTCTBUA KOPOTKO3AMKHYTbLIX KOHTYPOB B TOKONPOBOJAX

KoHcTpyk- |[IlpoBepsaeMelr y3en Kpurepuim oLeHKU [IpuMeuaHMe
UMsa TOKO-— COCTOSAHUSA

npoBoOIa

C Hempe- N3014UMA 3KPaHOB

PBIBHEIMI WM KOPpOOOB

SKpPaHaMu TOKONNPOBOZA OT

KOpIlyca TpaHC-—
dopmMaTopa M
reHepaTopa Ipu:

— HEeIlpPepBIBHOM OrcyTcTBUE [Ipr BUBYyaJIbHOM
BO3OYWHOM 33a30pe |MeTajlJIM4eCKOI'O oCcMOTpe

(mesmn) mMexmy 3aAMBIKAHUS MEeXIOy

BSKpaHaMy TOKO-— SKpaHaMM u

npoeona u KOPIIyCOM

KOPIIy COM reHepaTopa

reHepaTopa

- OINHOCTOPOHHEM HeJIoCTHOCTD [lpr BU3YyAJIBHOM
M30JIAUUN MBOJIALMOHHEIX ocMOTpe
yHJ‘IOTHeHVIﬁ SKpa- BTYJIOK, OTCYTCTBUE

HOB U KOpPOOOB KacaHusa

TOKONPOBOLa OT [IOBEPXHOCTAMU

KopIyca SKPaHOB MM

TpaHchopMaTopa M |[kopoboB (B MecTax

TeHepaTopa M30JIMPOBKM)

KOPIIyCOB TpaHCchop-—
MaTopa M I'eHepaTo-—

pa
- IOBYCTOPOHHEN ConpoTHUBJIeHME ViBmMepseTcs
M30J1A1MN n30J1A1MM CBEMHOI'O MeraoMMeTPOM Ha
YILJIOTHEHUMN SKpaHa uim kopoBa |HanpsxeHme 500
CBEMHHX DKPAaHOB OTHOCUTEJILHO - 1000 B

U KOPOOOB Kopnyca

TOKOIIPOBOIA, TpaHchopmMaTopa 1

[IOOCOEOMHEHHEX K |I'eHepaTopa IIpu

KOpIycCy IOEeMOHTUPOBAHHEX

TpaHchopMaTopa M |CTSKHBIX WNMIbBKAX U




TeHepaTopa 3a3eMJIA0IMUX
IIPOBOIOHMKAX IOJDKHO
OpITE He MeHee 10
xOM
CexumoHu— |(M3054auKusd 3a30p B CBeTy [Ipy BU3yaJIbHOM
POBAHHEE PE3MHOBEIX Mexny OoJiTaMu ocMOTpe
KOMIIEHCAaTOPOB COCEeOHMX HaXMUMHEIX
DKPaHOB KOJIel, PE3UMHOBOTO
TOKOIPOBOINOB OT KOMIIeHCaTopa
Kopnyca IOOJIKeH OBTb He
TpaHchopMaTopa U |MeHee 5 MM
reHepaTopa
Msomauusa ConpoTuBJIIeHKE lIsmepsaeTca
PE3UHOBEIX MBOJIAUMM BKpaHa METaoMMETPOM Ha
YIIJIOTHEHUM OTHOCUTEJILHO Hanpsaxenue 500
CBEMHEIX U MeTaJloKoHCcTpykuuit (- 1000 B
IO OBWKHEIX Opu OEMOHTUPOBAH—
3KPaHOB HBIX CTSXHBIX UNIUIIb—
Kax IOOJIXHO OBITH
He MeHee 10 xOM
Bce Tumne M30JIALMOHHEIE ConpoTuBIIeHUE 1. M3mepsaercsa
¢} NPOKJIAOKM M30JAUMM TNPOKJIALOK [ METTAOMME TPOM
IOBYXCJIOM— |[CTaHMH B3KpPaHOB OTHOCUTEJIbHO Ha HaNpSXeHUe
HEIMU MeTaJuiokoHCcTpykumit | 500 - 1000 B
OpoKJankKa-— IOOJIDXKHO OBITH He 2. CocTosHuUe
MM CTaHWMH MeHee 10 xOm M3OJISALMOHHBIX
3KPaHOB BTYJIOK
OOJITOB KpPEeIJIEHUA
CTaHMH IIpOBEepsa-—
eTcsa BUBYyaJIbHO
Bce Tunm Mexnyda3HbIE Tary DoJrxkHEL MMEeThb |IlpM BU3yaJsIbHOM
TATHU M3OJIALMOHHEE ocMOTpe
paszwenuHUTEJIeM M |BCTAaBKUM WM OPyTUe
3a3eMJInTesIen DJIEMEHTHI, MCKJIO—
Japumye odpa30BaHME
KOPOTKO3aMKHYTOT'O
KOHTypa

16.6. I, K, T, M. KoHTponbHbIN aHanu3 rasa Ha coaepxaHue Bogopoaa 13 Tokonposoaa
MpousBogutcsa B cooTBeTcTBUM C N. 3.26.

17. CBOPHbIE N COEONHUNTEJIbHBIE LUNHbBI

17.1. 1, K. UsmepeHue conpoTuBneHnsi U3onauum NnoABECHbIX U ONOPHbIX hapdopoBbIX N30NATOPOB

M3amepeHne nponsBoauTCS MEraoMMeTpoM Ha HanpshkeHne 2500 B ToNbKO nNpu MNONOXUTENbHOMN
TemMnepaTtype OKpY>KatoLLero Bo3ayxa.

Mpn MOHTaXe MW30NATOPOB COMPOTUBIIEHNE U3ONALMU U3MEPSIETCS HEMNOCPEACTBEHHO nepen
YCTaHOBKOW M30MSATOPOB.

ConpoTuBneHne Kaxxgoro U3onstopa Unmn Kaxaoro afeMeHTa MHOrO3f1IEMEHTHOr0 N30msaTopa AOMKHO
6bITb He MeHee 300 MOm.

17.2. T, K. UcnbiTaHne n3onsumm LWNH NOBbILLEHHBbIM HanpskeHnem Yactotbl 50 My

3HayeHns ncnbITaTeNbHOrO HaMNpPsKeHWUs NpMBeAeHsbl B Tabn. 6.1.

BHOBb ycTaHaBnNMBaeMble MHOIO3MEMEHTHbIE WUMWN MOABECHbIE M30MATOPbI AOMKHbI UCMbITHIBATLCS
NoBbILLEHHbIM HanpsbkeHreM 50 kB vactoTbl 50 MU, npuknagsiBaeMbiM K KaX40My ANeMeHTy n3onatopa.

OnNuTenbHOCTbL NPUNOXEHNUST UCMbITATENBHOMO HANPSKEHUS - 1 MUH.

17.3. lNpoBepka COCTOSIHWUS BBOAOB U NPOXOAHbIX M30MATOPOB

[MpousBoauTCsa B COOTBETCTBUM C NOMNOXEHUsAMU pa3gena 23.



17.4. M. TennoBN3NOHHbIN KOHTPONb

TennoBM3NOHHbIN KOHTPOSb NPON3BOANTCS B COOTBETCTBUM C YkadaHuamu NpunoxeHuns 3.
17.5. KOHTpOMnb KOHTaKTHbLIX COEANHEHWN

KoHTponb Npor3BoaMTCS B COOTBETCTBMM C NOMNOXEHUsIMU pasgena 31.

18. TOKOOINPAHNYMBAIOLIME CYXUNE PEAKTOPHI

18.1. 1, K, T. N3amepeHne conpoTMBNEHNS U30MALMM OOMOTOK OTHOCUTENBHO BONTOB KpenneHus

M3mepeHne nponssoanTcs meraoMmeTpoM Ha HanpsbkeHrne 1000 - 2500 B. 3HaveHne conpoTmBneHns
N30MAUUN BHOBb BBOOUMbIX B 3KCMyaTaLuio peakTopoB AOMKHO ObiTb He MeHee 0,5 MOM 1 cocTaBnaTb He
meHee 0,1 MOM B npouecce akcniyaTauum.

18.2. T, K. NcnbiTaHne ONOpHbIX N30SIATOPOB peakTopa NOBbILEHHbLIM HaNpPs»KeHUEM MPOMBbILLSIEHHON
YyacToTbl

McnbiTaTenbHOe HanpshkKeHne OMOPHbIX N30MSTOPOB MOMHOCTLIO COOpPaHHOro peakTopa NpUHUMAaETCS
cornacHo tabn. 6.1.

MpoAoMKNUTENBHOCTL NPUIOXKEHUST UCMbITATENBHOMO HAMPSKEHUS - 1 MUH.

VcnbiTaHne OMnopHLIX M30MSTOPOB PEaKTOPOB MOBbLILEHHBIM HAaMPsS>KEHNEM MPOMBbILLIIEHHON YacToThl
MOXET NPON3BOANTLCA COBMECTHO C U30NATOPAMM OLLUMHOBKU SAYENKN.

19. SJNIEKTPO®PUINBTPHI

19.1. M. K, T. UamepeHne conpoTUBNeHns n3onsaumm obmMoTok TpaHcopMaTopa arperata nuTaHus

M3mepeHure nponsBoamTcs MeraoMmeTpom Ha HanpsixeHne 1000 - 2500 B.

ConpoTuBneHue usonsuum o6moTok HanpsikeHnem 380 (220) B BMecTe ¢ noagcoeAUHEHHBIMW K HAM
LensamMm JOrmKHO ObiTb He MeHee 1 MOm <*>,

ConpoTtuBneHve msonaumm obMOTOK BbICOKOrO HamnpshKeHUs He OOJMKHO ObiTb Huxke 50 MOM npwu
Temnepatype 25 °C unm He JOIMKHO ObITb MeHee 70% 3Ha4YeHus, yka3aHHOro B MacnopTe arperara.

19.2. I, K. Ucnbitanne nsonsaumm uenen 380 (220) B arperata nutaHus

McnbiTaHne nsonsiumm nponsBoanTcs HanpshkeHmnem 2 kB yactotel 50 'y B TeyeHne 1 MUH. <*>.

<*> QnemeHThl, paboTarowme npu HanpskeHnn 60 B 1 Hke, 4OMKHbI ObITb OTKIIOYEHDI.

19.3. T, K, T. 'amepeHne conpoTMBEHNS U30MALMM Kabens BbICOKOrO HanpshkKeHust

ConpoTtuBneHve m3ondumm, U3aMepeHHoe MeraoMmeTpom Ha HanpsbkeHue 2500 B, He AomxHO ObiTb
meHee 10 MOm.

19.4. 1, K. NcnbiTaHne nsonaumm kabens BbICOKOro HanpsbKeHWst U KOHUEBBIX KabenbHbIX MydT

WcnbiTaHne nponssoantcs HanpsixkeHnem 75 kB noctosHHOro Toka B TedeHne 30 MUH.

19.5. 1, K. UcnbiTaHne TpaHchopmaTopHOro Macna

MpenenbHO gonycTUMble 3HAYeHMs 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

HcnbiTyembln Mopsaaok cHATUSA BOSNbT-amnep- TpeboBaHus Kk
00ObeKT HbIX XapaKTepUCTUK pesynbTatam
UCNbITaHUN
1. Kaxxgoe none BonbT-amnepHas MpobusHoe
Ha BO3ayxe XapakTepucTmka CHUMaeTcs HanpsbkeHne Ha
npv NNaBHOM NOBbILLEHU AneKkTpoaax OOSMKHO
HanpsKeHUs ¢ MHTepBanamMmm ObITb He MeHee 40 kB
N3MEHEHUSA TOKOBOW Harpys3ku npy HOMUHANbHOM
5 - 10% HOMMHamNbHOrO TOKE KOPOHbI B
3HadeHus 0o npeanpoboniHoro TeyeHne 15 MuH.
ypoBHs. OHa cCHMMaeTcs npu
BKITHOYEHHBIX B HEMPEPBIBHYHO
paboTy MexaHu3max
BCTPSAXMBAHMWS SMEKTPOAOB U
AbIMOCOCax




2. Bce nonis To xe XapakTepucTuku,
anekTpodunbTpa CHATbIE B Ha4ane u
Ha Bo3ayxe KoHUe 24 4
UCNbITaHWs, He
OOMKHbI OTAMYaTbCA
Opyr oT gpyra bonee
yem Ha 10%

3. Bce nons BonbT-amnepHas XapaKkTepucTtumku,

anekTpodunbTpa XapaKTepucTnka CHUMaeTCs CHATbIE B Hayane n

Ha ObIMOBOM npv NaBHOM NOBbILLEHUM KOHUe 72 4

rase HanpskeHus o UCMbITaHWs, HE
npeanpoboHOro ypoBHS OOJIDKHbI OTNNYaTbhCA
(BOCXOaSLLas BETBb) C apyr ot gpyra 6onee
WHTepBanamn N3MeHeHus yem Ha 10%

TOKOBOW Harpysku 5 - 10%
HOMWHAIBLHOIO 3HAYEHUS U
Npv NIIABHOM CHUXEHMWU
HanpshkeHus (HMcxogsAwas
BETBb) C TEMM Xe
WHTEpBanamMm TOKOBOM
Harpy3kn. OHa cHumaeTcs
npu HOMWHaNLHOW NapoBOWA
Harpyske koTna u
BKJTIOYEHHbIX B HEMPEPbIBHYIO
paboTy MexaHu3max
BCTPSAXMBaHUs 3NEKTPOA0B

19.6. 1, K, T, M. lNpoBepka ncnpaBHOCTU 3a3eMIIEHNsI INEMEHTOB 060pya0OBaHuMs

lMpousBoguTCcs nNpoBepka HaAEXHOCTU KpenneHus 3a3eMIUTENbHbIX LWWH K 3a3eMnutensm U
crnegylowum aneMeHTam obopyaoBaHMs: 0CaauTeNbHbIM 3MEKTPOA4aM, NMOMOXUTENBHOMY MOMCY arperata
NUTaHWs, KOpPMyCy amnekTpodwunbTpa, Koprnycam TpaHCOpMaTopoB M 3MekTpoAaBuratenen, OCHOBaHMWIO
nepeknoyaTenen, Kapkacam naHenem u LWUTOB YNPaBrieHWs, KoXyxam kabensi BbICOKOTO HanpsxeHus,
fnioKkam nasoB, ABepkam U3OMSATOPHbIX KOPOOOK, kopobkam kabenbHbiXx MydT, driaHuam WU30onsaTopoB U
OPYrYM MeTannm4yeckum KOHCTPYKLUMAM COrNacHO NPOEKTY.

19.7. 1, K, T. NpoBepka conpoTMBEHNS 3a3eMNAOLLMX YCTPONCTB

ConpoTtuBneHve 3aseMnuTens He [OMKHO npesbliwaTs 4 OM, a nepexogHoe ConpoTuBEHWE
3a3eMIISOWNX YCTPOUCTB (MeXAy KOHTYpPOM 3a3eMneHuss 1 getanbio 000pyaoBaHWs, noanexaiyen
3asemnenuio) - 0,05 Om.

19.8. 1, K, T. CHATME BONbT-aMNepPHbIX XapaKTePUCTUK

BonbT-aMnepHble xapaKTepucTukn anekTpounbTpa (3aBUCMMOCTb TOKa KOPOHbI  MONnewn  oT
MPUMOXEHHOIO HanpsPKEeHWs1) CHUMAaloTCA Ha BO34yXe M ObIMOBOM rase CornacHo ykasaHusam tabn. 19.1.

20. KOHOEHCATOPbDI

O6beM 1 HOpMbI MPOBEPOK U UCTIbITAHWIA, MPUBEAEHHbIE HWXKE, PaCMPOCTPAHSAOTCH Ha KOHOEHCAaTopb!
CBSI31, KOHOEHCATOPbl OTOOPa MOLLHOCTU, KOHAEHCATOPb! ANs AenUTenen HanpsKeHus, KoHOAeHcaTopbl Ans
NoBbILWEHNA  KOI(PDULMEHTA MOLLHOCTWN, KOHAEHCATOPbl YCTAHOBOK MNPOAOSIBHOM KOMMEHcaumm wu
KOHAEHCATOpPbl, UCNOMNb3yeMble ANSA 3aLlMTbl OT NepeHanpsKEHUN.

20.1. 1, K, T, M. MNMpoBepka cocTosHWS KOoHAeHcaTopa

MpousBoauTCsa NyTeM BU3yansHOro KOHTPOIS.

Mpn obHapyxeHun Teun (KanenbHOW WM WHOW) KMAOKOrO AMINEeKTpuKa KoHaeHcaTop OGpakyetcs
He3aBMCUMO OT pe3ynbTaToB OCTanbHbIX UCTbITAHUNA.

20.2. T, K. U3amepeHne conpoTnBNeHus paspsagHoro pesncropa KoHgeHcaTopoB

ConpoTuBneHne paspsaagHoro pesucrtopa He OomkHO npeBbiwaTts 100 MOwm.

20.3. M, K, M <*>. lamepeHne eMKoCTH

<*> N3amepeHusa no kateropmm "M" Npon3BogATCA Npu oTpuUaTeNbHbIX pe3ynbTaTtax KOHTPOns Mo .
20.7.



EMKOCTb namepsieTcst y kaxgoro oTAenbHO CTOSILLEro KOHAeHcaTopa C BbIBOAOM €ro u3 paboTbl unm
nog pabouvm HanpshkeHvem (NyTemM U3MepeHWsi eMKOCTHOrO TOKa WNM pacnpefeneHvs HanpskeHus Ha
nocnegoBaTenbHO COeAUHEHHbIX KOHAEHCaTopax).

N3mepeHne emKkoCcTu sBNAeTcs obs3aTernbHbiM MOCMEe WUCMbITaHWS KOHAEHCATopa MOBbILEHHbLIM
HanpsaxXeHneMm.

OTKNOHEHUS N3MEPEHHbIX 3Ha4YeHUn eMKOCTHU KOHOEHCATOPOB OT NAaCnoOpPTHbIX HE OOJMKHbl BbIXOAUTb
3a npegensbl, ykasaHHble B Tabn. 20.1.

Tabnuua 20.1

AOornyCTMMOE NSMEHEHME EMKOCTW KOHOEHCATOPOB

HavMeHOBaHMe JonycTuMoe M3MEeHeHMEe M3MEePeHHOM
EMKOCTM KOHIEHCATOPpa OTHOCUTEJILHO
IaCIOPTHOT'O 3HAYEHUs, 3
py I[IE€PBOM B ®KCIIJIyaTaluun
BKJIOUEHUM
KonmeHncaTopu cBA3u, orTbopa +/- 5 +/- 5
MOUWHOCTM ¥ HEeJIUTEJIbHEE
KoHOeHCaTOpPH IJ1s MOBBIIEHMS +/-5 +/- 10
xkoobdMLIMEeHTa MOWHOCTM U
KOHIOEHCATOPH, MCIIOJIb3yEMEIE
OJIs 3allMThl OT [ePEeHaNPIXeHUN
KoHOeHCaTOpPH MNPOIOJIBLHOM +5 +/- 10
KOMIIeHCalumun -10

Mpn KOHTpOME KOHOEHCATOPOB Mof pPabouMM HanpsPkeHMEM OLEHKa MX COCTOSIHMS MpPOM3BOOUTCSA
CpaBHEHMEM W3MEPEHHBIX 3HAYEHUA EMKOCTHOIO TOKa WIM HanpshKeHUsl KOHAeHcaTtopa C UCXOLHbIMU
OaHHBIMW UK 3HaYEHNSIMU, MOSTYYEHHbIMW ANS KOHAEHCAToPOoB Apyrux das (NpucoeguHeHni).

20.4. 1, K. N3amepeHune TaHreHca yrna uanekTpu4eckmx notepb

M3mepeHne npou3BOOMTCA Ha KOHAeHcaTopax CBS3M, KOHAeHcaTtopax oTbopa MOLHOCTU U
KOHAEeHcaTopax gennTenen HanpsXxXeHus.

M3mepeHHoe 3HadeHue tg genbTa He gomkHo npesBblwatb 0,3% (npyu Temnepatype 20 °C) npwm
nepsom BkntoyeHun n 0,8% B akcnnyataumu.

20.5. 1. NcnbiTaHre NOBLILWEHHbIM HanNpsiXeHnem

McnbiTeiBaeTCA N30nALMst OTHOCUTENBHO KOpMyca Mpu 3aKOpOYEeHHbIX BbiIBOOAX KOHOEHcaTopa.

BennunHa n NpoAOImKMTENBHOCTE MPUIIOXKEHUS MCMbITATENBHOIO HAaNPSXXEHUs pernaMeHTUpyeTcs
3aBOACKUMU NHCTPYKLUUSMMU.

McnbiTaTtenbHble HanpsKeHWs1 MPOMBILLIIEHHON YacTOTbl ANS PasfMyHbIX KOHOEHCATOPOB NpuBEAEHbI
HWXe:

KoHnmeHCaTOpPHE IJi4 I[IOBBILIEHMSA JlcnelTaTeJibHOE HalpsaxXeHue, KB
KO20OULIMEeHTaA MOIHOCTHU
C HOMMHAJIbHBIM HaNpSaXeHueMm, 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 IOJ1S 3allMThL

OT NepeHalpSXeHUN Tuia
CMM-20/3-0,107 22,5
KM2-10,5-24 22,5 - 25,0.



McnbiTaHua  HanpsbkeHMeM MNPOMBILWMIEHHOW 4acToTbl MOryT ObiTb  3aMeHeHbl O4HOMWHYTHbIM
UCMbITAHWEM BbINPAMIIEHHBIM  HanpPshKEHWEM YOABOEHHOINO0 3HA4YeHWs MO OTHOLUEHUID K YKa3aHHbIM
ncnblTaTenbHbIM HaMPSHXKEHNAM.

20.6. . UcnbiTaHne baTapen KOHAEHCATOPOB

WcnbiTaHne npov3BoauTCs TPEXKPaTHbIM BKIOYEHMEM OaTtapeil Ha HOMWMHANbHOE HamnpsikeHve C
KOHTpOMeM 3HayeHui TokoB no pasam. Toku B hadax He JOSMKHbI oTnnyaTbes 6onee yem Ha 5%.

20.7. M. TennoBN3NOHHbIN KOHTPOSb KOHOEHCATOPOB

TennoBn3MOHHbIN KOHTPOSb NPOM3BOAUTCA B COOTBETCTBUM C YKasaHuaMK MpunoxeHns 3.

21. BEHTWUIbHBIE PA3PAOHUKNA N OTPAHUYUTENV NEPEHAMNPSXEHUN <*>

<*> WcnbitaHna OlMH, He ykasaHHbIX B HacTosiLLeM pasgerne, creayeT NpoBoAWUTb B COOTBETCTBUU C
WHCTPYKUMEN MO 3KCnyaTaLuumn 3aBoaa-u3roToBuTens.

21.1. M, K <*>, M. lamepeHune conpoTUBeHNsI pa3psaHUKOB 1 OrpaHUUnNTENE NepeHanpsikeHnst
<*> WcnbiTaHne "K" npon3BoguTCa NpyY pEMOHTE pa3psifHUKa CO BCKPLITUEM CneumanbHO 00yYEeHHbIM
nepcoHanom.

NamepeHne nposoaunTcs:

- Ha paspsagHukax u OlH ¢ HOMMWHambHbIM HanpsbkeHnem meHee 3 kB - meraommeTpoM Ha
HanpsbkeHne 1000 B;

- Ha paspsagHukax u OlNMH ¢ HomuHanbHbIM HanpsxeHnem 3 KB u Bbiwe - MeraoMmeTpom Ha
HanpsbkeHue 2500 B.

M3mepeHne conpoTmMBREHUs NPoOBOAUTCA nepen BKIYeHnem B paboTy M npu BbIBOAE B NAHOBLIN
peMOHT 06opyaoBaHuWs, K KOTOPOMY MOAKITHYEHBI 3alLMTHBIE annapaTbl, HO He pexe 1 pasa B 6 ner.

Conpotusnenune paspagHukos PBH, PBI1, PBO, GZ gomkHo 6biTb He meHee 1000 MOwm.

ConpoTtuBneHne anemMeHToB paspsigHukoB PBC OoOMmKHO COOTBETCTBOBaTb TpeboBaHMSIM 3aBOACKON
uHCTpykuun. ConpoTuBneHne anemeHToB paspsgHukos  PBM, PBPO, PBMI, PBMK pgomxHo
COOTBETCTBOBaTb 3HAYEHMAM, YkazaHHbIM B Tabn. 21.1.

Tabnuua 21.1

3HAYEHME COMPOTUBNEHWA BEHTUIbHBIX PA3PAOHMKOB

Tun paspsamHyKa WK ConpoTuBJeHre, |[HonycTuMele M3MEHEHUS
2JIeMeHTa MOM B SKCIUIyaTaluuM I10
CpPaBHEHUI C
He He 3aBOOCKUMU IOaHHBEIMU
MeHee Boree WM OaHHBIMU
IIepBOHAYAJIbHEIX
V3MepeHun
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 mpenesiax 3HaAYeHUN,
PBPI-6 210 940 YKa3aHHBIX B CTOJIOLax
PBPII-10 770 5000 2 u 3
JJIeMEHT paspsanHuka PBMT +/- 60%
110M 400 2500
150M 400 2500
220M 400 2500
330M 400 2500
400 400 2500




500 400 2500

OCHOBHOM DJIEMEHT 150 500 +/- 30%
paspsanHuka PBMK-330, 500
BEeHTUJILHEI BJIEMEHT 0,010 0,035

paspanHuxka PBMK-330, 500

VICKPOBOM BJIEMEHT 600 1000 +/- 30%
paspsanHuka PBMK-330, 500

3JIeMeHT paspsaiHuKa PBMK- 1300 7000 +/- 30%
750M
JJIeMeHT pas3psanHuka PBMK- 2000 8000 +/- 30%

1150 (mnpm TeMmmnepaType He
MeHee 10 °C B Cyxyn
norony)

ConpoTtuBrneHne nmmMtatopa NponycKHON CMOCOBGHOCTN U3MEPSETCA MEraoMMETPOM Ha HanpsbkeHune
1000 B. 3HadeHue W3MEpPEeHHOro COMPOTMBIEHMS HE [JOJPKHO oTnunyaTtecsa 6Gonee 4em Ha 50% oT
pes3ynbTaToB 3aBOACKMX U3MEPEHUI UMK NPeabIayLLMX UBMEPEHUIN B 3KCMNNyaTauuu.

ConpoTueneHne n3onaumm n3onmpyoLLmMx OCHOBaHUIN pas3psaaHNKOB C permctpatopamu cpabatbiBaHNS
namepsieTca MeraommeTpoM Ha HanpsbkeHue 1000 - 2500 B. 3HayeHue u3MEepeHHOro COonpoTUMBIIEHUSA
M30naLUUKN JOMKHO OblTb He MeHee 1 MOM.

ConpoTuBrneHne orpaHnyuTENen nepeHanps>keHUn ¢ HOMUHarbHbIM HanpsbkeHuem o 3 kKB gormkHo
ObITb He MeHee 1000 MOMm.

ConpoTuBNeHNe orpaHuYMTENen nepeHanpskeHnin ¢ HOMUHanNbHbIM HanpsbkeHeM 3 - 35 kB gormkHo
COOTBETCTBOBATb TPEOOBAHUSAM MHCTPYKLMIA 3aBOLOB-N3rOTOBUTENEN.

ConpoTuBNEHNE orpaHudMTENEn NepeHanpsPkeHnn ¢ HoOMUHanbHbIM HanpsbkeHeM 110 kB n Bbiwe
OOMmKHO 6biTb He meHee 3000 MOM u He OoOmKHO oTnuyatbca Oonee 4yem Ha +/- 30% OT OaHHbIX,
NpYBEAEHHbIX B NACMOPTE WUIM NOMYYEHHbIX B pe3ynbTaTe npeablayLnux U3MepeHun B aKcnnyaraumu.

21.2. M, K, M. N3mepeHne TOoka MNpPOBOAMMOCTUM BEHTWUMbHbIX Pa3psAgHWKOB MPW BbINPSAMIIEHHOM
Hanps>KeHnK

M3mepeHre npoBoanNTCA y paspsiAHMKOB C LYHTUPYIOLWMMN pe3ncTopamMum 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 COCTOSHUS paspsigHuKa B criyyae,
Koroa npuv U3MEpeHMM MeraoMmeTpoMm OBHapy>XeHO W3MEHEeHWe COMNpPOTUBIEHUS Ha BenuuuHy 6Gonee
yKkasaHHow B n. 21.1.

3HavyeHnss 4ONYyCTUMbIX TOKOB NMPOBOAMMOCTM BEHTUIBHbIX Pa3psaHUKOB NpUMBEAEHbI B Tadbn. 21.2.

Tabnuua 21.2

AOMYCTUMBIE TOKM NMPOBOOVMMOCTU
BEHTUIIbHbLIX PASPAOHNKOB MPU BbINMPAMNEHHOM HANPAXXEHNA

Tun paspdanHuka uiau |JVcoelraTesibHoOe Toxk HOPOBOOMMOCTM IIPU
3JIeMEeHTa BHIIPAMJIEHHOE |TeMneparType paspaanuka 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
PB5-25M 28 400 650
PBM5-25 32 450 600
PBPII-3 3 30 85

PBPII-6 6 30 85

PBPI-10 10 30 85

SneMeHT paszpsanHuka |30 1000 1350

PBMI'-110M, 150M,
220M, 330M, 400,
500

OCHOBHOM DJIEMEHT 18 1000 1350
paspanHuka PBMK-
330, 500

VICKPOBOM DJIEMEHT 28 900 1300
paspanHuka PBMK-
330, 500

JJIeMeHT paspsalHuka |64 220 330
PBMK-750M

DJleMeHT pazpsanHuka |64 180 320
PBMK-1150

<*> Pa3spsgHuKM Ons CeTeld C M30NMPOBAHHOW HEWTpanbid M KOMMEHCauMeh EeMKOCTHOro Toka
3aMblKaHWS Ha 3eMIto, BbinyLleHHble nocrne 1975 .

MpumevaHue. [ns npuBedeHNss TOKOB NPOBOAMMOCTU paspsiAHMKOB K Temnepatype +20 °C cnegyet
BHeCTW nonpaeky, paBHyto 3% Ha kaxpgble 10 rpagycoB OTKNoHeHus (Npu Temnepatype Gonblwe 20 °C
nonpaska oTpuuaTtenbHas).

21.3. 1, M. MlamepeHne Toka NpoBOANMOCTU OrpaHn4mTENEeN NepeHanps>xeHni

M3mepeHure Toka NpoBOAUMOCTM OrpaHnyuTenen nepeHanpsXXeHuin Nnpon3BoOanNTCS:

1. Nepepn BBOAOM B 3KCMMyaTaLuio:

Ans orpaHuunTenen knacca Hanpsbkenust 3 - 110 kB npu npunoxeHun HambonbLIEro ANUTENbHO
[0MyCTMMOro (ba3HOro HanpPAXXeHUs;

Ans orpaHuunTenen knacca Hanpshkernus 150, 220 <*>, 330, 500 kB npwu HanpsbkeHun 100 kKB yacToTbl
50 Iy,

<*> [Ins orpaHuuymTenen nepeHanpsikeHus 220 kB gonyckaetcss mamepsitb TOK MPOBOSUMMOCTU MpU
HanpsikeHun 75 kB yactoTbl 50 M.

2. B npouecce akcnnyataumm:

Ans orpaHnymnTenen knacca HanpskeHms 110 kB 1 Bbiwe 6e3 oTknoveHns ot cetn 1 pas B rog nepes
rPO30BbIM CE30HOM;

ANs orpaHuymTenen, ycTaHOBMEHHbIX B HenTpanu TpaHcdopmatopa 110 kB, npu BbiBoge ero u3
paboTbl, HO He pexe 1 pa3a B 6 ner;

Ans orpaHuumntenen knacca HanpshkeHus 110 kB u Bbiwe npu BoiBoAe M3 paboTbl Ha cpok Gonee 1
Mmec.



MeToaumka npoBeaeHUst U3MEPEHMS TOKa MPOBOAUMOCTU, a Takke ero npefesibHble 3Ha4YeHus, npu
KOTOPLIX OrpaHnYMTENb BBIBOOUTCSA M3 paboTbl, yKa3daHbl B UHCTPYKLUN 3aBOAa-U3rotoBUTeENa n B Tabn. 21.3
(onsa Hanbonee pacnpocTpaHeHHbix Tunos OlMH).

Tabnuua 21.3

TOKW MPOBOOMMOCTW OFPAHUYUTENEW MEPEHAMNPS>KEHIN
NP1 NEPEMEHHOM HAMNPAXXEHNW YACTOTbI 50 I'L{

Tun orpaHuuuTe- |Hambosbiee TOK NPOBOIMMOCTM IIPM TeMIepaType
JIA NepeHanpaxe- pabouee 20 °C, MA
HUM HalpsSXeHue
yacToTE 50 3Ha4YeHMe, IIpU |[OpenesibHOe BHaYeHUE,
I'u, B KOTOPOM opy KOTOPOM
HeoOXOoOuMO OTPaHUUUTEJIE HOOJDKEH
CTaBMUTbE BOIIPOC OBITb BEIBEIOEH U3
O 3aMeHe pPaboTEL
OTPaHU4YUTETIA
OIlH-110¥1 73 1,0 1,2
OIIH-1-110XJI4 73 2,0 2,5
OIIH-110IIH 73 0,9 1,2
OIIH-150¥1 100 1,2 1,5
OIIH-150IIH 100 1,1 1,5
OlH-220V¥1 146 1,4 1,8
OIH-1-220XJI4 146 2,0 2,5
OIIH-220IIH 146 1,3 1,8
OIIH-330 210 2,4 3,0
ONH-330IIH 210 2,2 3,0
OIIH-500¥1 303 4,5 5,5
OIIH-500IIH 303 3,4 4,5
OIIH-750 455 6,0 7,2
OIIHO-750 455 4,5 5,5

21.4. 1, M. lpoBepka 3NEMEHTOB, BXOOALIMX B KOMMMEKT NPUCNOCOOMEeHMa ANd U3MepeHus Toka
NPOBOAMMOCTM OFpaHUYMTENS NEepeHanpPsKeH Noa paboynm HanpsXKeHnem

lMpoBepka NPOM3BOANTCS HA OTKIMIOYEHHOM OT CETU OrpaHnyUTene nepeHanpsKeHun.

lMpoBepka 3nNeKTpUYECKON MPOYHOCTU M3ONMPOBAHHOIO BbIBOA4A NPOU3BOAUTCS ANA OrpaHuyuTenemn
OlMH-330 1 500 kB nepen BBOOOM B 3KCMyaTauuio U Npu BbIBOAE B PEMOHT 060OpYyOOBaHWUs, K KOTOPOMY
NOAKIMIOYEH OrpaHnyYnTENb, HO He pexe 1 pa3a B 6 nerT.

lMpoBepka Npon3BoAUTCH MpU NNaBHOM NogbeMe HanpsikeHus YactoTbl 50 'y 4o 10 kB 6e3 BblaepXku
BpEMEHN.

MpoBepka anekTpuyeckon npoyvHoctu maonsatopa OOP-10-750 npomsBoguTcs HanpshkeHuem 24 kB
yactoTbl 50 'y B Te4YeHne 1 MuH.

ViamepeHre Toka NpOBOAMMOCTM 3aLUMTHOIO pe3ncTtopa MNpou3BOoauTCcA npu HanpsbkeHun 0,75 kB
yactoTbl 50 'y. 3HayeHne Toka AOJMKHO HaxoauTbea B npegenax 1,8 - 4,0 MA.

21.5. K. 'amepeHne npobMBHOro HanpsiXXeHUst BEHTUIbHbIX pa3psiAHMKOB

ViamepeHrne npousBoaMTCA cneumanbHO OOyYeHHbIM MNEepPCOoHaNoM MNpU PEMOHTE paspsgHMKa Cco
BCKPbITUEM MO METOAMKE MPEAnpUATUS-U3rOTOBUTENS UM HanNuuMM  YCTaHOBKW, obecnedmBatoLlemn
OrpaHU4eHne BPEMEHN MPUIOXKEHUS HAMPSHKEHUS.

3Ha4veHus NpobMBHbIX HaAMNPSKEHWUI pas3psagHUKOB NpuBedeHbl B Tabn. 21.4.

Tabnuua 21.4



MPOBUBHbBIE HAMPAXEHNA PASPAOHWKOB 1 SNEMEHTOB
PA3PAOHWKOB MNPV YACTOTE 50 'L,

Tun paspAanHMKa WIn

IeycTByollee 3HaUeHUE OPOOUBHOTO

3JIEeMEeHTa HanpsxeHusa npu dacrtore 50 I'y, 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
PRPII-3 7,5 9
PBPII-6 15 18
PBPL-10 25 30
SJIEMEHT pPaspAOHUKOB 60,5 72,5
PBMI'-110M, 150M, 220M,
330M, 400, 500
OCHOBHOM 3JIEMEHT 44,5 50
pazpsanHukoe PBMK-330,
500
JICKPOBOM BJIEMEHT 76 81
paszpsanHukoe PBMK-330,
500
JJIeMeHT paspsaOHMKA 163 196
PBMK-750M
SJIeMeHT pas3pAOHUKa 181 212
PBMK-1150

21.6. I, K, M. TennoBM3NOHHbLIA KOHTPOMNb BEHTUMbHbLIX Pa3psoHUKOB

nepeHanpsikeHui

n orpaHMqMTeneﬁ

Mpoun3BoauTCs y BEHTUINbHbIX Pa3pPSAHUKOB C LUYHTUPYIOLLMMK COMPOTUBIIEHUSAMI U OrpaHUYuTenen
nepeHanpsikeHWn B COOTBETCTBMU C ykasaHuamu MpunoxeHus 3.
MpY MEXPEMOHTHbIX WCTbITaHWSIX B CllyYyae YAOBETBOPUTENbHLIX PE3yNbTaToOB TEMIOBU3NOHHOMO
KOHTPOIS NPOBepKa COCTOSIHUSI BEHTUIbHBIX Pa3psiAHUKOB M OrpaHUMuUTeNein nepeHanpsbkeHuii no n. n. 21.1

- 21.3 MOXeT He NPOBOANTLCS.

21.7. K. lpoBepka repMeTUYHOCTU pas3psigHUKOB
[MpoBepka repMeTUYHOCTU NPOU3BOANTCA B Criyvae NPOBEAEHMS KanuTanbHOrO peMoHTa paspsiaHuka
co BckpbITueM. NMpoBepka nponssoamtcsa npu paspexenun 300 - 400 mm pT. cT. MI3ameHeHne gaBneHns npu
nepekpbITOM BeHTUNE 3a 1 - 2 4 He QOMKHO npeBbiwaTtb 0,5 MM pT. CT.

22. TPYBYATbIE PA3PAOHNKNA

22.1. 11, M. NpoBepKka COCTOSAHUSA NOBEPXHOCTU paspsgHuKa



HapyxHasi MOBEpXHOCTb paspsgHMKa He [AOMKHA MMETb OXOroB 3MEKTPUYECKOW AYron, TPeLUuH,
paccrnoeHmi u uapanuH rnybuHon 6Gomnee 0,5 MM Ha AnuvHe Gonee TPETUM pPaCCTOSHUS  MEXay
HaKOHEeYHVKamW.

22.2. T1. W3mepeHue MNOBEPXHOCTHOIO SNEKTPUYECKOTrO COMpPOTMBIIEHUS pnbpobakenmToBoro
paspsiaHvKa

lMpoBepka Npou3BOAUTCA Nepen YCTaHOBKOW paspsgHuMKa MeraoMMeTpoM Ha HanpsbkeHue 2500 B.
[MoBepXxHOCTHOE aneKTpU4eckoe conpoTnBeHmne 4omkHo ObiTb He Hke 10000 MOwm.

22.3. M, M. NamepeHne anameTpa ayroracuTenbHOro kaHana paspsgHuka

3HadeHne anameTpa kaHana LOIMKHO COOTBETCTBOBATh AAaHHbLIM, NMPMBEAEHHBIM B Tabn. 22.1.

Tabnuua 22.1

TEXHUYECKME OAHHBLIE TPYBYATbLIX PA3PAOHMKOB

Twun Homm— Tok Buemuwuii | Hauane - | Koneu- |HauanbHaga|KoHeu-
pas3pAan- |HaJlbHOE [ OTKJII0- |MCKPO— |HBIM HBEIM OJIVHa Hada
HUKa Hanpsa- |4genHusd, BOM OIyaMeTp | oramMeTp | BHYTPEeH- |IOJIMHa
XeHue, KA npoMe- |myrora-|myrora-|Hero MUCK-— |BHYyT—
kB XY TOK, CUTEJIb— | CUTEJIb— [ POBOTO PeHHe-
MM HOTO HOT'O NIPOMEXyT— | 'O
KaHaJa, |KaHamna, |ka, MM VUCKPO—
MM MM BOT'O
npoMme-
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 - 1125 10 13,7 225 +/- 2|-
PTB-10 |10 0,5 - 20 6 9 60 68
2,5
2 - 10 |15 10 14 60 68
PT®-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. 'amepeHne BHyTPEHHEro CKPOBOro NpOMEXyTKa paspsgHuka
Mpun BBOAE B 3KCNNyaTaumio pasMepbl BHyTPEHHEro MCKPOBOro NPOMEXYTKa AOMMKHbI COOTBETCTBOBATb
OaHHbIM, npvBedeHHbIM B Tabn. 22.1. [NpyM MEXPEMOHTHbIX WCMbITAHUAX 3TW pasMepbl He OOSKHbI



npeBbIWaTh 3HAYEHWI, YKa3aHHbIX B Tabn. 22.1 gnsa paspsgHukoB PTO 6 - 10 kB - Ha 3 mm, PT®-35 - Ha 5
MM, PTB 6 - 10 kB - Ha 8 mm, PTB 20 - 35 kB - Ha 10 mm, PTB-110 - Ha 2 mm.

22.5. 1, M. NamepeHne BHELLIHEro MCKPOBOIO NPOMEXYTKa paspsigHMKa

Pa3mepbl BHeELIHEro MCKPOBOro MpOMEXYTKa OOIMKHbI COOTBETCTBOBaTb AAHHbIM, MPUBEAEHHbIM B
Tabn. 22.1.

22.6. T, M. MNMpoBepka pacnonoxeHus 30HbI BbIXrona paspsagHuka

30HbI BbIXNONa paspsagHUKOB pasHbiX a3 He [OMKHbl rnepecekaTbCA M OXBaTbiBaTb 3MEMEHTbI
KOHCTPYKUMA M npoBogoB BJl. B cnyyae 3a3emneHvs BbIXMOMHBIX 0GOMM paspsgHMKOB AONyckaeTcs
nepecevyeHne ux 30H Bbixrona.

23. BBOAbI N NMPOXOOHBIE N30NMATOPLI

23.1. 1, K, M. 'amepeHne conpoTUBnNeHns naonsumm

[MpoussoguTcs M3MepeHe CONPOTUBMEHUS U30NALMM U3MepPUTENBHOIO kKoHaeHcaTtopa MNMUH(C2) mnu
(1) nocnegHux croes n3onsumun (C3) meraommeTpom Ha 2500 B.

3Ha4yeHnsa conpoTMBNEHMS N30NALUN MPU BBOAE B 3KCMyaTaLmio JOIMKHbI ObiTb He MeHee 1000 MOwm,
B npovecce akcnnyatauum - He meHee 500 MOm.

MeprogMyYHOCTL U3MEpPEHNIA ANsl BBOOOB:

-110-220 kB - 1 pa3 B 4 roaa;

-330- 750 kB - 1 pa3 B 2 roga.

23.2. N, K, M. NamepeHue tg genbta 1 eMKoCT1 u3onauum

MpounssoauTcsa namepeHue tg genbTa N eMKOCTHU:

- OCHOBHOM M30nsauumn BBogoB npu HanpsxkeHun 10 kB;

- nsonauum nameputensHoro koHgeHcatopa NMUH(C2) unu (1) nocnegHux cnoes usonsumu (C3) npu
HanpshkeHun 5 kB (3 kB gns BBogoB, narotoBneHHbix no FOCT 10693-64).

MpenenbHble 3Ha4YeHus tg AenbTa npuBegeHsl B Tabn. 23.1.

Tabnuua 23.1

Tun M 30Ha M30JALUMM BBOIA [lpenmenbHBle 3HadueHMsa tg menesTa, 3,
IOJI1 BBOIOOB HOMMHAJILHEIM HalpsaXeHMeM,
kB
35 110 - 220 330 - 750
150

BymMaxHOo-MaciyigHasad M30JALUUd

BBOIA :
- ocHOBHasda mzoaauua (Cl) - 0,7/1,5(0,6/1,2 0,6/1,0
U M30JALMS KOHIAEHCAaTopa

[IMH (C2)

— [ocJIefHUE CJIOU MBOJIALUU - 1,2/3,0(1,0/2,0 0,8/1,5
(C3)

TBepmasa msosiAuMA BBOOA C
MAaCJIAHEIM 3alOJIHEHMEM :
- ocHoOBHasa wusosauusa (Cl) 1,0/1,5(1,0/1,5]|- -

BymaxHo-OakenmToBas
U30JIAUMs BBOOA C
MACTUYHEIM BalOJIHEHUEM :
- OCHOBHasa wmszojgauuda (Cl) 3,0/9,0]- - -

MpumeyaHus. 1. B uncnuTtene ykasaHbl 3HadeHus tg genbta M3onsaumu npyv BBoAe B SKCMyaTauuio, B
3HameHaTene - B NpoLecce aKkcnnyaTauun.

2. YMeHblUeHue tg genbTa OCHOBHONM U30MsALMM FEpMETUYHOrO BBOAA MO CPABHEHMIO C pe3ynbTataMu
npeablaywnx mamepenun Ha OEJIbTA tg genbta (%) >= 0,3 saBnseTca nokasaHuem Ansa npoBeneHus
OOMONHUTENbHBIX UCTbITAHWIA C Lenbto onpeaeneHnst NpuynH CHUXKeHus tg genbTa.



3. Hopmupytotcs 3HauveHuss tg penbTta, npuBedeHHble Kk Temnepatype 20 °C. [lpuBegexve
NpoM3BOANTCH B COOTBETCTBUM C MHCTPYKLUMEN NO IKChyaTauny BBO4OB.

lMpenenbHoe yBenuyeHWe eMKOCTU OCHOBHOW M30nsumm coctasnseT 5% u3mepeHHOro npu Beoge B
aKcnnyaTauuio.

B npouecce akcnnyatauuMm ycTaHaBnvMBaeTCs crnefylowas NepuoauyHOCTb NPOBEAEHUS U3MEPEHUI
0N BBOLOB:

- 35 kB - npu npoBedeHUM PEMOHTHbLIX paboT Ha TpaHcdopmaTopax W BbIKMOYaTENSX, F4e OHU
YCTaHOBMEHbI;

-110-220 kB - 1 pa3 B 4 roaa;

-330-750 kB -1 pa3 B 2 roga.

23.3. 11, K, M. UcnbiTaHne noBbllLEHHLIM HanpsikeHnem YactoTtbl 50 My

VcnbiTaTenbHoe HanpsbkeHWe Ans NPOXOAHbLIX U30MATOPOB M BBOAOB, UCMbLITbIBAEMBIX OTAEMbLHO UMK
nocrie yctaHOBK/ Ha 06opyaoBaHue, BoibupaeTcs B COOTBETCTBUM € Tabn. 6.1.

B npouecce akcnnyaTauuMuM WCMObITaHUMS MNPOBOOATCS MO PELUEHMIO TEXHUYECKOrO PYKOBOAWUTENS
3HepronpeanpuaTus.

McnbiTaHne BBOOOB, YCTAHOBMEHHBIX Ha CUMOBLIX TpaHcdopmatopax, NPOVM3BOAUTCS COBMECTHO C
ncnblTaHMeM obMOTOK 3TUX TpaHCHOPMaTopoB.

WcnbiTaTenbHoe HanpsikeHne npuHuMaeTca no Tabn. 6.1. [MpogomKntenbHOCTb  MPUITOXKEHMWS
ncnblTaTeNbHOrO HAaNPSHKeHUs 4Ns BBOOOB:

- ¢ hapchopoBoin, MacnsitHon n GyMaxxHO-MacnsHOM OCHOBHOM U3onaumen - 1 MuH.;

- C OCHOBHOW U30MsiLMen N3 opraHN4ecknx TBepAbiX MaTepuarnoB 1 KabenbHbIX Macc - 5 MUH.;

- NCMbITbIBAEMbIX COBMECTHO C 06MOTKamMu TpaHCOpMaToOpOB - 1 MUH.

23.4. 1, K. UcnbiTaHne n3bbITOYHBIM JaBReHneM

WcnbiTaHne n3bbiTOYHBIM JABNEHNEM NPOU3BOAUTCA HA HEFEPMETUYHBIX MacrOHaMNOMHEHHbIX BBOAAX
HanpsbkeHnem 110 kB 1 Bbiwe n3bbiTouHbIM AaBneHvem Macna 0,1 MlMa ¢ uenbo NpoBepKM YyNOTHEHNIA.

MpopomkutenbHOCTb UcnbiTaHus - 30 MuH. [lonyckaeTcsi CHUXKEHME OABMNEHUSA 32 BPEMS UCTbITAHWNA
He 6onee 5 kla.

23.5. 11, K, M. UcnbiTaHne macrna u3 BBOJOB

Mepea 3anvBkom BO BBOAbLI U3ONSILMOHHOE MACIo OOIDKHO oTBeYaTb TpeboBaHusm Tadn. 25.2.

[onueaemoe BO BBOALI Macno AOSMKHO oTBeyaTb TpeboBaHuam n. 25.3.

OnpepeneHne pU3NKO-XUMUYECKNX XapaKTepPUCTUK Macna U3 HerepMeTUYHbIX BBOAOB NPOU3BOAUTCSA
no tpebosaHuam Tabn. 25.4 (n. n. 1 - 3):

- ansa seogos 110 - 220 kB - 1 pa3 B 4 roaa;

- ana seogos 330 - 500 kB - 1 pa3s B 2 roga.

OnpeneneHne U3NKO-XMMUYECKNX XapaKTEPUCTUK Macna U3 HerepMeTU4HbIX BBOAOB COrflacHo Tabn.
25.4 (n. n. 4 - 11) npon3BoaNTCS NPU NONYYEHUN HEYLOBNETBOPUTESIbHBIX PE3YNbTAaTOB UCMbITAHUIA Mo Tabn.
254 (n. n. 1 - 3). Obbem HeoOXOOUMOrO pacLMPEHUS WCMbITAHUI ONpeaensieTcd TEXHUYECKUM
pyKOBOAUTENEM SHEPronNpPeanpUsATUSI.

KoHTponb macna repmeTudHbIX BBOLAOB MNPOM3BOAMTCA MNPW MOMYYEHWM HEYOOBNETBOPUTESNBHbIX
pesynbTatoB no n. n. 23.1, nnu (1) 23.2, nnn (1) 23.7, a Takke Npu NOBbILLEHNM AABIEHNS BO BBOAE CBEPX
OOMYCTUMbIX 3Ha4YEeHUN, perfameHTMPOBAaHHbIX 3aBOACKOW LOKyMeHTauuen Ha Beoabl. O6beM ucnbiTaHum
onpegensieTcss peleHneM TEXHUYECKOTO PYKOBOAMTENs NPeanpuaATMs MCXoOs W3 KOHKPETHbIX YCMOBWN.
lMpenenbHble 3Ha4YeHNs1 NapameTpoB Macna - B COOTBETCTBMM C TpeboBaHusimm Tabn. 25.4.

HeobxogumocTe npoBeaeHMs XxpomaTtorpaduyeckoro adHanusa pacTBOPEHHbIX B Macre rasoB
onpegenseTca TEXHUYECKUM PyKOBOAUTENEM NPeAnpUSTUS MO COBOKYMHOCTU pe3ynbTaToB WCMNbITaHUN
Beoga. OueHka pes3ynbTaTtoB - B COOTBETCTBMM C pPeKOMeHAaUMsaMWU 3aBOAA-U3rOTOBUTENS U MECTHbIM
ONbITOM ANArHOCTUKM COCTOSIHUS BBOJOB.

23.6. M. NpoBepka maHOMETpa

MaHomeTp npoBepsieTcs y repMeTUdHbIX BBOOOB NyTEM CMMYEHWUS ero nokasaHum C nokasaHusiMu
aTTeCTOBaHHOIO MaHoMmeTpa.

lMpoBepka Npou3BOAMTCA B TpPex oOuupOBaHHbIX TOYKax LWKanbl: Havane, cepeavHe, KOHLE.
JonyctMmoe OTKINOHEHUE MOKa3aHW MPOBEPSEMOro MaHoMeTpa OT aTTecToBaHHoro He Gonee 10%
BEpXHEero npegena n3aMepeHun.

[MpoBepka NPoM3BOANTCS B CPOKW, YCTAHOBIEHHbIE OIS KOHTPOIIS 30U BBOLOB.

23.7. 1N, M. KoHTpornb nsonsaumm nog, paboumm HanpskeHnem

KoHTponb nsonsiumMmM BBOOB Nog paboumMm HanpspkeHMeM pekomMmeHayeTcs npom3soants y BBogos 110
- 750 kB c OymaxHO-MacnsiHoW W30oMsiUMen KOHOEHCATOPHOro Tuna Ha aBToTpaHcdopmaTopax C
HOMWHanbHbIM HanpshxeHnem 330 kB 1 Bbilwe 1 TpaHcopMaTopax ¢ HOMUHanNbHbIM HanpsbkeHnem 110 kB n
BbILLIE€, YCTAHOBIEHHbIX HA 3MIEKTPOCTaHLMSIX M Y3IOBbIX MOACTAHLUUSIX.



Tabnuua 23.2

Kiacc [lpenesibHEIE 3HAUYEeHMsS IapaMeTpoB, 3,
HanpsaxeHus, KB | IEJIbTA tg menbTal| mu OEJBTA Y/Y
Opu [NEPUOONYUECKOM IpY HENPEePHIBHOM KOHTpPOJIE
KOHTPOJIE
110 - 220 2,0 3,0
330 - 500 1,5 2,0
750 1,0 1,5

Mpumevanusa. 1. Ons seogoB 330 - 750 kB pekomeHOyeTCs aBTOMATM3MPOBAHHLIN HeNpepbIBHbIN
KOHTPOIb C CUrHanM3auuen o npegesbHbIX 3Ha4EHUAX n3MepsieMbiX napaMeTpoB.

2. YMmeHblleHne 3HaveHuns [AEJIbTA tg genbTa OCHOBHOM U30NAUMW FepMETUYHOro BBOAA MO
CpaBHEHUO C pesynbTatamu npegbiaywmx mamepexHun Ha [OEJIBTA tg genbta (%) >= 0,3 saBnsetca
nokasaHmem [Afis NpOBeAEHUS OOMOSNHUTENbHbLIX UCMBbITAHUA C Lenbl onpedeneHnst NMpuUYmH CHDKEHWS
OEJbTA tg penbTa.

[ns BBOAOB, KOHTPOMMPYEMbIX NOA HanpsXxeHnem, KOHTpornb no n. n. 23.1, 23.2 (KkpoMe m3mepeHus
conpoTtusneHns msonauuu u tg genbta 3oHbl C3) M 23.5 MOXET NPOU3BOAMTLCA TOMbKO NPWU MOMAy4YeHUU
HeyoOBMeTBOPUTENbHbLIX pe3ynbTaToB UCMbITaHUM No n. 23.7.

KoHTponupyemble napameTpbl: M3MEHEHWEe TaHreHca yrna guanektpudeckux notepb (OEJIBTA tg
penbta) u emkoctn (OEJIBTA C/C) ocHOBHOM wu3onsauMn unu (M) WM3MEHEHWEe ee MoAyns MOSfHON
nposognmocTth (OENBbTA Y/Y). Jonyckaetcs KOHTponb Mo ogHomy u3 napametpoB OEJIBTA tg genbta u
OENbTA Y/Y.

M3mMeHeHMe 3Ha4YeHW KOHTPONMPYEMbIX MapaMeTpoB Onpedensietcsd Kak pasHOCTb pe3yrnbTaToB
o4epeaHbIX USMEPEHNI U U3MEPEHNI MPU BBOAE B paboTy CUCTEMbI KOHTPOJSIS Mo, HAnpshKeHUEM.

MpeaenbHble 3HauveHns napameTpoB OEJILTA tg genbta n AEJIBTA Y/Y npuBeaeHbl B Tabn. 23.2.

MpenenbHoe 3HayYeHne yBeNUYEHMS EMKOCTM usondaumm coctaenseT 5% 3HadeHus, UISMEPEHHOIO NMpu
BBOZE B paboTy CUCTEMbI KOHTPOMS NOA HANPSPKEHNEM.

[MeprMoanyHOCTb KOHTPONSA BBOAOB Mo pabouMm HarnpsbkeHMeM B 3aBUCMMOCTU OT BESTUYMHbI
KOHTpPONMpyemoro napameTtpa A0 opraHv3auumm aBToMaTU3NPOBAHHOIO HEMPEPLIBHOIO KOHTPOMS NpuBeaeHa
B Tabn. 23.3.

Tabnuua 23.3

Knacc 3HayeHus, %, MeproanyHocTb
HanpsixeHus, kKB |[JEJTIBTA tg gensta| n AENBTA Y/Y KOHTpOsis
110 - 220 0 <= |AENbTA tg penbTal <= 0,5 12 mecsueB
0 <= OENBLTAY/Y <=0,5
0,5 < |OEJIbTA tg penbtal <= 2,0 6 mecsueB
0,5 <OEJIbTAY/Y <=2,0
330 - 500 0 <= |AENIbTA tg penbTa| <= 0,5 6 mecsueB
0 <= OENBLTAY/Y <=0,5
0,5 < |OEJIbTA tg penbtal <= 1,5 3 mecsua
0,5 <OEJIBTAY/Y <=1)5
750 0 <= |AENIbTA tg penbTa| <= 0,5 6 mecsueB
0 <= OENbTA Y/Y <= 0,5
0,5 < |AENbTA tg genbTal <= 1,0 3 mecsua
0,5 <OEJIBTAY/Y <=1,0

23.8. TennosuanoHHoe obcrnegoBaHue
TennoBM3NOHHLINA KOHTPOSb BBOAOB NPON3BOAUTCA B COOTBETCTBUM C [punoxeHuem 3.

24. MPEQOXPAHUTENW, NMPEAOXPAHUTENTN-PASBEONHUTENN
HAMPAXXEHVEM BbILLE 1000 B



24.1. 1M, K. NcnbiTaHne onopHON n3onsaumm noBbILWEHHBIM Hanps>KeHNEM NPOMBbILLITEHHOW YacTOTbI

3HayeHne uCnbITaTENbHOrO HanpPsKEHUs OMOPHOW M30MAUUW NPedoXpaHuTens, NpeaoxpaHuTens-
pa3beamHUTENS NPUHMMAaETCA cornacHo tabn. 6.1.

MpoAoMKNTENBHOCTL NPUMOXKEHUST UCMbITATENBHOMO HANPSKEHUA - 1 MUH.

24.2.T1, K. NpoBepka LenocTHOCTX NiaBKoW BCTaBKM NPeaoXpaHnTens

MpoBepstoTcs:

- OMMETPOM - LIeNTOCTHOCTb MNaBKoW BCTaBKMU;

- BM3yaslbHO - Hann4yne KanubpoBKM Ha NaTpoHe.

24.3. T, K. W3mepeHue conpoTUBNEHUS MOCTOSSHHOMY TOKY TOKOBeAyLleln 4yacTu naTtpoHa
npegoxpaHuTens-pa3beauHUTENs

M3mepeHHOe 3Ha4YeHne COMPOTUBIIEHWUSI OOIMKHO COOTBETCTBOBAaTb 3HAYEHMIO HOMUWHASIbHOrO TOKa B
KanvbpoBKe Ha NaTpoHE.

244. T, K. W3mepeHMe KOHTAKTHOrO HaxaTusi B pPa3beEMHbIX KOHTaKTax npefoxpaHuTens-
pasbeanHuTens

M3mepeHHOe 3Ha4YeHne KOHTAKTHOMO HaXaTus OIMKHO COOTBETCTBOBATL 3aBOACKMM AaHHbIM.

24.5. 11, K. MNpoBepka COCTOSIHUA AyroracuTenNbHOM YacTu NaTpoHa NpeaoXpaHnTensi-pasbegMHUTENs

NamepseTca  BHYTpPEHHWA guameTp  OyroracuternbHOMW 4YacTu naTpoHa  npegoxpaHuTens-
pasbeanHUTenNs.

N3mepeHHOe 3HayeHWe pguameTpa BHYTPEHHEW [dyroracMTenbHOW 4YacTu naTtpoHa  AOIKHO
COOTBETCTBOBATb 3aBOACKAM AaHHbIM.

24.6. T, K. NpoBepka paboTbl NpeaoxpaHuTensi-pasbeavHUTENs

BbinonHsieTcs 5 ynKNoB onepauuin BKIKOYEHNST U OTKINIOYEHUSA NpeaoXpaHUTens-pasbeuHUTENS.

BbInonHeHWe kaxxgon onepaumm OSMKHO ObITb YCNELHbIM C OAHON MOMNbITKN.

24.7. M. TennoBM3NOHHbI KOHTPOJ1b

MpounsBoguTcs B COOTBETCTBUM C yKka3aHuamu MNpunoxexus 3.

25. TPAHC®OPMATOPHOE MACIIO

25.1. KoHTpornb Ka4yecTBa TpaHCOpMaTOPHbIX Macen Npu NpuemMe 1 XxpaHeHuu

MocTynatowas Ha 3HepronpeanpuaTMe naptus  TpaHcOpMaToOpHOro Macna [omkHa ObiTb
noaseprHyta nabopaTopHbIM MCNbITAHUSIM B COOTBETCTBMM C TpeboBaHusmu pasgena 5.14 [Npasun
TEXHUYECKON 3KCNIyaTaLmm SreKTpudeckmx ctaHumim n ceten Poccunckon ®epepauun (P 34.20.501-95).

HopmaTtuBHble 3Ha4YeHUs nokasaTenen KadyecTsa AMs CBEXero macria B 3aBMCMMOCTU OT €ro Mapku
npusoasTcs B Tabn. 25.1. Tabnuua coctaBneHa Ha ocHoBaHuu TpebosaHun aenctaytowmx FTOCT u TY k
KayecTBY CBEXMX TpaHCHOPMAaTOPHbIX Macen Ha MOMEHT pa3paboTkM HAaCTOSLLErO AOKYMEHTA.

Tabnuua 25.1

MOKA3ATEJI 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 | sa meron |
| Ty | Ty |1500 |TY | Ty | Ty |rocT |1V
TY |TY | UCIBLITaHUM

|38.101.]38.401.|rocT |38.401.|38.401.|38.401.
10121]38.401.|38.101.(38.401.|
|1025-85|978-93 |982- |58107- |5849-92|830-90 |-76 |1033-
95|1271-89]927-92 |
| |80 o4 | | | | |




1. BaskocCThb | | | | | | | | |
|rocT 33-82 |
KrHeMaTndeckad, | | | | | | | | |

mmM/c (cCr), He | | | | | | | | |

BoJyee, 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 |
<HKh> |<**> | |
| | | | | | | | |
I I I I{ I I I I I I I
2. KucjorHoe |o,01 |o,01 |o,01 |o,01 |o,02 |o,02 |o,02 |o,01
0,01 |0,02 |rOCT 5985- |
uuciyo, M KOH | | | | | | | | |
|79 |

Ha 1 r macuna, | | | | | | | | |

He Gonee | | | | | | | | |

I I |
3. Temmeparypa |135 |135 |135 ]135 |135 |135 |150 |140

125 | 95 |rocT 6356- |
BCIIBIIKM B | | | | | | | |
|75 |

3aKpPEITOM THUIJIE, | | | | | | | | |

°C, me mmxe | | | | | | | | |

4, CogepmaHmel |- |L |or- |Orcyr- |OTcyr- |Orcyr- |oT- |- |-
OrcyT- |POCT 6307- |

BOLOPaCTBOPUMEIX | | |cyr- |crBue |crBue |crBue |cyr- | |
cTBUE |75

KUCJIOT U | | | crene | | | | crene | |

mesnoyest | | | | | | | | |

I I !
5. ConepxaHue |OTcyT— |OTcyT— |OT— |OTcyT— |OTcyT— |OTcyT— |OT— |OTCyT—

OrcyT- |OTcyT— |POCT 6370~ |

MEeXaHUUECKUX |CTBMe |CTBMe |cyT— |CTBMe |CTBMe |CTBMe |cyT— |CTBMe
CTBUE |CTBMe |83

npuMecen | | |CTBM€| | | |CTBM€| |

I I |
6. Temmeparypa |-45 |-45 |-45 |-55 |-45 |-45 |-45 |-45 |-
60 |-65 | rocT |
sactuBaung, °C, | | | | | | | | |
|20287-9 |
He prme | | I | | I |




7. 30£bHOCTb,|%,|—
- |rocT |
He OoJiee
|1461-75 |
|

| |
8. HaTpoBas |-

- |rocT 19296-|

npoba, |
|73 |

OIITnyYeCKad |

MIJIOTHOCTB, |

6aJnel, He O0oJee |

I I
9. Ipo3pauHOCThb |—

- |rocT 982- |
npu 5 °C
|80, nm. 5.3 |

|Hpos—|—

|paqu|

I
10. WcnelTaHue

KOPPO3UMOHHOTO
XyBaeT |XMBaeT |76
BO3IEMCTBMUA Ha |

IIJIaCTUHKNM U3 |

Menr Mapkm M1 |

unm M2 no T'OCT |

859-78 |

|
|anep— |anep— |Bm—
Bermep- |anep— |POCT 2917~ |
|XMBaeT |XMBaeT |nep— |XMBaeT |XMBaeT |

|saer |

|anep— |anep— |—

11. TaHTeHC yrna|0,5
|rocT 6581- |

0,5 |o,5
IVSJIEKTPUYECKUX |
75 |

noTrepb, %, HEe |

Gosee, npu 90 °C|

| |
12. CTa6MﬂbHOCTb|

|rocT 981-75]
IPOTUB

OKMCJIEHUA : |

- Macca JeTyudux |0,04

0,04 |o,04 |

|0,05

|o,005]0,15



kmucjyoTr, M KOH | | | | | | | | |

Ha 1 r© macna, | | | | | | | | |

He OoJiee | | | | | | | | |

- coIepxaHUue |0,015 |0,015 |OT— |OTcyT— |0,0l |OTcyT— |OT— |0,015
OrcyT— |OTcyT— |

ocamka, % | | |cyr- |crBue | | crene |cyr- |
cTBUE |CTBMe | |

Macce, He 0OoJjee | | |CTBMe| | | |CTBMe| |
- KUCJIOTHOE |o,10 |o,10 |o,20 |o,20 |o,10 |o,10 |o,10 0,15
0,10 |o,10 |

wUCTIo | | I | I I I I |

I I
OKMCJIEHHOTO | | | | | | | | |

macia, Mmr KOH | | | | | | | | |

Ha 1 r macna, | | | | | | | | |

He OoJee | | | | | | | | |

I I
13. CrabumbHoCcTh |150 f120 |- |- |- |- |- |120
150 |150 | MoK |
mpoTHE | | | | | I | I |
|1125(B)-92 |
| | I | | I |

mMeTon M3K, | | | | | | | | |

VHIOYKILMOHHBIM | | | | | | | | |

nepmuon, 4, He | | | | | | | | |

venee | | | | | | | | | |
| | | | | | | | |
I I I I I I I I I I I I
14. IJOTHOCTB |895 |895 885 |885 | 900 |895 |895  |895
895 |- |rocT 3900- |
mpx 20 °C, I | | | I I | | I

|85 |
KI'/Ky®. M, He | | | | | | | | |

Gonee | | | | | | | | | | |
| | | | | | | | |
{ { | I { I I I I | | |
15. leer Ha |1 |1 |1,5 |1,5 |- |1 |1 |1 |1
- |rocT 20284-|
KOJIOpuMEeTpe | | | | | | | | |
|74 |

UHT, enuHMLE | | | | | | | | |

IIHT, He OoJee | | | | | | | | |



|
16. Comepxanme |- |- |- |o,3 |- |o,6 |o,6 0,3 |-
- |rocT 19121-|
cepwl, %, He | | | | | | | |
|73 |
HoJiee | | | | | | | | | | |
| | | | | | | | |
| | | II I I I I I I I
I | |
17. Comepxanue |0,25 |o,2 |o,4 ]o,2 |o,2 |o,2 |o,2 0,3
0,3 |o,2 |pI
vonona (ATUION- | | | | | | | | |
|34.43.105- |
1), %, He MeHee | | | | | | | | |
|89 |
I | | | | | | | |

I
|l8. BHemHMM BULD |QMCToe, opo3payHoe, CBOOOOHOE OT BUIMMEIX 3al'PA3HEHMM, BOIH,
YyacTul, BOJOKOH |BM3yaanaﬁ

KOHTPOJIb |

<*>[1pun 40 °C.
<**>[pun -40 °C.

25.1.1. KoHTpornb TpaHchopmMaToOpHOro Macna nocrie TpaHCcnopTupoBaHng

M3 TpaHcnopTHOM eMKoCTM oTOupaeTcsa npoba macna B cooTBeTCTBMM € TpeboBaHnamn FOCT 2517-
85. lpoba TpaHchopmaTopHOro Macna nogBepraeTcsa labopaTopHbIM UCMbITAHMAM MO MOKasaTensm
kayecTtBa 2, 3, 4, 11, 12, 14, 18 n3 tabn. 25.1.

Mokasatenu kayecTsa 2, 3, 4, 14, 18 onpegensatoTca 4O CnMBa Macna u3 TpaHCNOPTHON eMKocTH, a 11
n 12 MOXXHO onpeaensTb nocrne cnuea macrna.

MokasaTenb 6 OMmKeH AOMOMHUTENBHO ONPeaenaTbCa TONbKO ANd cneumnansHbIX apKTUYecknx Macen.

25.1.2. KoHTponb TpaHcopmMaToOpHOro Macna, CriMToro B pesepsyapsbl

TpaHchopmaTopHOEe Macno, CNUMToe B pe3epByapbl Macnoxo3ancTea, noasepraeTca nadbopaTopHbIM
UcnblTaHWAM MO MoKasaTensiM kavecTtea 2, 3, 4, 18 13 Tabn. 25.1 cpasy nocne ero npuema n3 TpaHCNOPTHOM
€MKOCTMW.

25.1.3. KoHTponb TpaHchOopMaTOpHOro Macra, Haxo4sLerocs Ha XxpaHeHuu

Haxopgsuieecs Ha XxpaHeHU Macrio UCNbITbIBAETCA MO NokasaTtensam kadectea 2, 3, 4, 5, 11,12, 14, 18
13 Tabn. 25.1 c nepMoan4YHOCTLIO He pexe 1 pasa B 4 roga.

25.1.4. PacwmnpeHne obbema KOHTPO-s

MokasaTenu kayecTBa macna mns tabn. 25.1, He ykasaHHble B n. n. 25.1.1 - 25.1.3, onpegensioTtcs B
crny4ae Heo6x0OUMOCTH, MO PELUEHMIO TEXHUYECKOIO PYKOBOAUTENS SHEPronpeanpuaTus.

25.2. KoHTponb kadyecTBa TpaHCGOpMaTOPHbLIX Maces nNpu Ux 3anueke B arekTpoobopyaoBaHme

25.2.1. TpeboBaHuga k ceexeMy TpaHcOpMaToOpHOMY Macrny

Ceexune TpaHccopMaTopHble Macna, MNOArOTOBMEHHbIE K 3anMBKE B HOBOE anekTpoobopynoBaHue,
OOIMKHBI yOOBNETBOPATL TpeboBaHusaM Tabn. 25.2.

Tabnuua 25.2

TPEBOBAHNA K KAYECTBY CBEXXMX MACEIJ,
NMOAroTOBNEHHbBIX K 3AJIMBKE B HOBOE 3JIEKTPOOBOPYJOBAHNE

[lokazaTesb KaTeropus [lpemenvHO ponycTu- |IIpumeua-—
KadyecTBa Macja|3JIeKTpoOoOOpyINOBaHMsA |MOe 3HadeHMe I[OoKa- |Hue
M HOMEDP 3aTesiss KadecTBa

CTaHIapTa Ha Macria



MeTOonIo

UCIBEITAaHUS npenHas- |mnocye
HAQUYEHHOTO | 3aJIMBKU
K 3aJIMBKe (B
B BIIEKTPO—
3JIEKTPO— |0obopy-—
obopyno—- |OoBaHUe
BaHUe
1. IpobuBHOE SJIeKTPpOoOBOpPynOBaHME &
HanpsxeHre no |(mo 15 kB 30 25
T'OCT 6581-75, |BKJIOUUTEJILHO
kB, He MeHee no 35 B 35 30
BRJIIUMTEJIBHO
or 60 mo 150 xB 60 55
BKJIOUUTEJILHO
or 220 mo 500 xB 65 60
BKJIOUUTEJILHO
750 B 70 65
2. KucaoTHOe SyexTpoobopyloBaHMeE :
umciio no I'OCT |[mo 220 kB 0,02 0,02
5985-79, wmr BKJIOUMTEJILEHO
KOH/r wmacdaa, ceeme 220 xB 0,01 0,01
He OoJjee <*>
3. Tewmneparypa |3dnekrTpoobopynoranmue |135 135 Ipu
BCIIBIIIKM B BCeX BMUIOB M KJIaCCOB InIprMeHe—
3aKPLETOM TUTIJIE | HAIPSXEHUMN HUW
no I'OCT 6356- apKTHUUec—
75, °C, He KOTO
HXEe MacJa
(ATK) wm
Macja s
BEIKJTIOUA —
TeJyien
(MTB)
3HaUeHUe
OaHHOTO
nokasa-
Tess
onpeme-
JgseTrcsa
cTaHmap-
TOM Ha
MapKy
Macja Io
TabJ.
25.1
4. Braroconep- |TpaHcdopMaToOps C 0,001 0,001 Ionycka-
XaHue I10 [IJIEHOYUHOM WJIN (10) (10) ercsd
T'OCT 7822-75, |azoTHOM BammTol, onpenme-
% Macce (T/T), | TepMEeTHUHLE JIeHue
He OoJiee MaCJIOHAIIOJIHEHHEIE IOaHHOTO
TOCT 1547-84 BBOIBI, I'epMeTUUHBIe rnoxkasa-
(kaueCcTBEHHO) V3MEPUTETIEHEIE Tessa
TpaHchopMaTOPEL MEeTOIOOM
CujoBeE U 0,002 0,0025 Kapisa
M3MEPUTEJIbHEIE (20) (25) dumepa
TpaHchopMaTopsl Oes VI




ClieuMaJIbHEIX 3aluT

XpOMaTO-

Macja, HeTrepMeTHUHBEe rpaduuec—
MaCJIOHAIIOJIHEHHEIE KM
BBOIBI MeTOIOM
SnekTpoobopynoBaHmue, |[OTCcyT— OTcyT— no PI
[Py OTCYTCTBUM cTBUE cTBUE 34.43.
TpeBboBaHUN 107-95
npennpusaTui-
M3TOTOBUTEJIEM II0
KOJIMUECTBEHHOMY
onpeneJIeHMI0 IaHHOTO
nokasaTesis
5. ComepxaHue |OJjexkTpoobopymoraHue |OrcyrcT- |OTCyTCT-
MeXaHNUeCKUX no 220 xB Bue (11) Bue (12)
npuMecen : BKJIOUUTEJILHO
TOCT 6370-83, |3mnexTpoobopynoraHue |0,0008 0,0010
$ (xJjacc cBeme 220 mo 750 kB (9) (10)
YMCTOTEL I10 BKJIOUMUTEJIBHO
TOCT 17216-71,
He OoJee)
PTM 34.70.653-
83, %, He
doJsiee (kJjacc
YMCTOTEl IO
TOCT 17216-71,
He OoJee)
6. TaHTeHC CUJIOBEIE U 1,7 2,0 IpoBa
yria UBMEPUTEJIbLHEE Macia
OuBJIeKTpUUeCc— |TpaHcbopMaTOPE IO IOOIIOJIHM—
Kux norepb npu|220 kB BKIOUMTEJLHO TeJIbHOM
90 °C mo T'OCT |CummoBble 1 0,5 0,7 obpaboTke
6581-75, %, He|wW3MepUTEJILHLE He
Bojyee <*> TpaHCcOOopMaTOPLEL CBEHIIE rnonBep-
220 mo 750 B raeTcsa
BKJIOUMTEJIBHO,
MaCJIOHATIOJIHEHHEE
BBomu 110 xB m BhmIEe
7. ComepxaHue |3JekTpoobopynoBaHue |[OrcyrcT— |OTCyTCT—
BOOOPACTBOPU~— |BCexX BUIOB M KJIACCOB |BUe BUE
MBIX KMCJIOT U HapIXeHUN
meJjioueym Io
T'OCT 6307-75
(kaueCcTBEHHO)
8. ComepxaHue |[TpanchopmaTops Oe3 0,20 0,18 IIpn
AHTVOKUCIIN— CrnelMasbHEIX BallUT apbuTrpax-—
TEeJILHOM IIpu-— MacJa, HeTepMeTUUHbIe HOM
cagku AI'MIOOJI-1 |MacJoHAIIOJIHEHHEE KOHTpOJIE
(2, 6—ourpeTdby— |BBOIE CcBHEmIe 110 kB onpeneye-—
TUII-4-MeTuI— HUEe
beHONT MK OaHHOT'O
MOHOJI) 1o Pl nmokasza-—
34.43.105-89, TeJa
% MacCcChl, He crenyer
MeHee IPOBOIUTH
1o
CTaHOapTy

M3K 666-




79 wnnn
(1) PO
34.43.208
-95
9. Temnepartypa |9nexkTpoobopynoBaHue, [-60 -60
3aCTHIBAHUSA, 3aJIMBaeMoe
TOCT 20287-91, |apkTHUUeCcKkMM MacCJiOM
°C, He BHIe
10. T'asocozmep- |TpaHchopMaTOpPE C 0,1 (0,5)]|-(1,0)
XaHMe B COOT- |IIJIEHOYHOM SBaluTOoM,
BETCTBUU C TepMe TUYHBIE
MHCprKLLMFIMM MaCJIOHAIIOJIHEHHEIE
NPEennpUsa TSI~ BBOJIEL
UBTOTOBUTEJIA,
$ obbema, He
Bosiee (o PJ
34.43.107-95,
% obbema, He
BoJiee)
11. Crabunb-— CuiioBrE U YcioBus
HOCTBL MNPOTUB VNBMEPUTEJLHBIE npoiecca:
OKMCJIEHMS IIO TpaHchopMaTOPE OT 120 °c,
T'OCT 981-75: 110 mo 220 B 14 u, 200
BRKJIIKUMTEJIBHO MH/MV[H .
02
KMCJIOTHOE 0,1 -
U CJIO
OKMCJIEHHOT'O
MacJja, MDD
KOH/r macaa,
He OoJiee
comepxaHue 0,01 -
ocamka, %
MaccCel, He
BoJiee
CuUJIOBEIE U B - IOnsa
MUBMEePUTEJILHEE cooTBEeT-— CcBexero
TpaHCOOPMaTOPH CBEHIIE | CTBUK C MacJa
220 mo 750 B TpedoBa— Oonycka-—
BKJIOUMTEJILHO, HUAMU ercda
MaCJIOHAIOJIHEHHBIE cTaHmapTa onpenejye-—
BBomel 110 kB m BbmIE |Ha HMEe II0
KOHKpeT— CTaHOapTy
HYI0O Mapky MOK 474-
Macra, 74 wnnm
OOMyIeH— 1125 (B) -
HOTO K 92
npuUMeHe—
HUIO B
IOaHHOM
obopyno-—
BaHUM

<*> [lonyckaeTcs NPUMEHSITb OJ1S 3anMBKM CUIOBbLIX TpaHcdopmatopoB o 500 kB BkmuMTENBHO
TpaHcgopmaTtopHoe macrio TKn no TY 38.101.980-81 n go 220 kB BkntountensHo macrno TKn no TY
38.401.5849-92, a Takke UX CMeCu C ApYrMMM CBEXMMM Macnamu, ecnv 3Hadenue tg gensta npu 90 °C He



OyaeT npeBblwaTh 2,2% 00 3anvBKU 1 2,6% nocrne 3anvBKM 1 KMCNOTHOMO yncna He 6onee 0,02 mr KOHTT,
npv NOfIHOM COOTBETCTBMM OCTarlbHbIX NOKa3aTenen kadecTea TpeboBaHNsIM TabnuULbl.

25.2.2. TpeboBaHus Kk pereHepMpoBaHHbIM M OYULLIEHHBIM Macnam

PereHepupoBaHHbie U (M) OYULLIEHHbIE 3KCMyaTaUMOHHbIE Macna, a Takke UX CMECU CO CBEXUMMU
MacriamMmu, noaroToBrieHHble K 3anBKe B aneKTpoo6opy,qosaHV|e nocne pemMoHTa, OOJKHbI YOOBNETBOPATb
TpeboBaHusam Tabn. 25.3.

Tabnuua 25.3

TPEBOBAHNA K KAHECTBY PETEHEPMPOBAHHbIX
N OYULLEHHbBLIX MACEN, NMOArOTOBJIEHHBLIX K 3AITMBKE
B ONEKTPOOBOPYJOBAHWE MNMOCIIE EFO PEMOHTA <*>

<> I'IpmmeHeHme pereHepnpoBaHHbIX N OYULLEHHbIX 3KCrlyaTauylMOHHbIX Macen AOnda 3arunBku
BbICOKOBOJIbTHbIX BBOAOB [MOC/ie peMOHTa He OO0NyCKaeTcd, OaHHOe SﬂeKTpOOGOpyﬂOBaHMe 3anmBaeTca
nocrie peMoHTa CBEXnMn macriamMmu, oTtsevaroLmMmm Tpe6OBaHI/I$-|M Tabn. 25.2.

[lokaszaTesnb KaTeropmua siexTpo- [lpemenbHO [lpumMeuyaHne
KayuecTBa MacJa |ofopyIoBaHUS OOy CTUMOE
VI HOMEP 3HayeHue
cTaHmapTa Ha nokasaTens
METOI KauecTBa Maca
VCIIBEITaHMU A
npenHas- [nocie
Ha4YeHHO— | 3aJIMBKIU
TO K 3a-|B
JVBKE B |DBJIEKTPO-—
3JIeKTPO— | 000pPYyIO-—
obopyno- | BaHue
BaHue
1. IpobuBHOE SnexTpoobopyrnoBa-—
HaNpsSXeHre IO |Hue:
I'OCT 6581-75, |mo 15 B 30 25
kB, He MeHee BKJIIOUMTEJIBHO
<k> no 35 B 35 30
BKJIOUUTEJIBHO
or 60 mo 150 xB 60 55
BRJIIUMTEJIBHO
or 220 mo 500 xB 65 60
BKJIOUMUTEJILHO
750 B 70 65
2. KucjmorHoe CusjoBue 0,05 0,05
upycyio no I'OCT | TpaHchopMaTOPE IO
5985-79, wmr 220 B
KOH/T BKJIOUMTEJILHO
MacJja, He V3MepUTesibHEle 0,02 0,02
Bonee TpaHchopMaTOpPEl OO
220 B
BKJIOUUTEJILHO
CuyioBeE U 0,02 0,02
NBMEePUTEJILHEE
TpaHchOopMa TOPEHL
ceeme 220 mo 500
kB BKJIOUUTEJIBEHO
CujioBEHE U 0,01 0,01
NBMEePUTEJILHEE




TpaHCchOopPMaTOPEL
ceemie 500 mo 750
KB BKJIOUUTEJILHO

3. TewmmepaTypa | CuioBLe 130 130 Tpwn
BCIIBIIKY B TpaHCOOPMATOPE OO IPUMEHEHUN
3aKpeTOM THUTJe |[220 kB APKTUYECKOT'O
no I'OCT 6356- |BKJIIOUMTEJIHEHO Macya
75, °C, He CHJIOBEE 1 135 135 (ATK) wm
HIDXE VBMEPUTEJIbHEE MacJa ojs
TpaHCOOPMATOPEL OO BEIKJIOUA TEJIeN
750 xB (MBT)
BKJIOUUTEJILHO 3HaUeHUe
IIaHHOT'O
noxkaszarTeis
onpenesseTcs
CTaHIapTOM
Ha Mapky
MacJa Io
Tabn. 25.1
4. Byaroconep- |TpaHchopmMaTopH C 0,001 0,001 IonyckaeTcs
XaHUe I10 [IJIEHOYHOW WJIU (10) (10) onpemnesieHue
T'OCT aB30THOM 3amuUTOM, IOaHHOTO
7822-75, % TepMeTHYHBIE nokasareisa
Macce (r/T), VBMEPUTEJIL HEIE MEeTOOOM
He OoJiee, 1O TpaHCcOOPMaTOPEL Kapmna oumepa
T'OCT 1547-84 CuyioBeEe U 0,002 0,0025 ZRpZS
<Kk > VIBMEPUTEJILHEIE (20) (25) xXpoMaTorpa-—
(kauecTBEeHHO) |TpaHCcbopMaTOPH brueckumMm
6es3 crneumajibHEX MEeTOIOM
3aWUUT Macja no PIO
SnexTpoobopynoBa- |[OTcyT-— OrcyT- 34.43.107-95
HMYEe, IIPU OTCYTCT- |CTBUE cTBUE
BUM TpPeBOOBaAHUM
npennpusaTui—
U3TOTOBUTEJIEN 10
KOJIMYECTBEHHOMY
onpeneJieH U0
IOaHHOTO IoKa3aTess
5. ComepxaHue
MeXaHUUYECKUX
npuMecem <*>:
TOCT 6370-83, |3nexTpoobopynora- |[OrcyT- OrcyT-
% (xJjacc Hye pno 220 xB cTBMUE cTBUE
YMCTOTEL I10 BKJIOUMTEJILEHO (11) (12)
TOCT 17216-71,
He OoJee)
PTM AnexrTpoobopynora- [(0,0008 0,0010
34.70.653-83, |Hme cmpeuue 220 mo (9) (10)
%, He OoJee 750 xB
(KJIaCC YMCTOTEH | BKIIIOUUTEJILHO
no I'OCT 17216-
71, He OoJsee)
6. TaHTeHC CuiioBue 5 6 [IpoBa macia
yIJla OUBJIeKT— |TpaHchopMaTOpH IO IOOTIOJIHUTEJIb —
pUYeCcCKMx 220 xB HOUI
IOTEPb NPU BKJIOUUTEJIEHO obpaboTke He
90 °C mo 3MepUTEeIbHEE 1,5 1,7 nomeepraeTcs




T'OCT 6581-75,
%, He 0OoJee

TpaHCOOPMaATOPEL IO
220 xB
BKJIOUUTEJIBHO

CuiioBele U 1,5 1,7

VBMEPUTEJIILHEIE

TpaHCchopPMaTOPEL

ceeie 220 mo 500

kB BKJIOUUTEJIBEHO

CuJIOBEHIE U 0,5 0,7

VIBMEPUTEJIbHEE

TpaHCchopMaTOPEL

ceremie 500 mo 750

kB BKJIOUUTEJILHO
7. ComepxaHue |[OnexTpoobopynosa- |OTcyT-— OrcyT-
BOOOPaCTBOPKU- |HMEe BCeX BUIOB U CTBUE CTBUE
MEIX KMCJIOT U M KJIaCCOB Halpsxe-—
meJjiouer, I'OCT |HUSA
6307-75
(kaueCcTBEHHO)
8. ComepxaHue |[CuJoBrle 0,20 0,18 Ipn
AHTUOKMCIIN— TpaHCcOOPMaTOPEL OO aApOUTPaxXxHOM
TEJILHOM MNPpU-— 220 B KOHTPOJIE
canky ATUIOJI-1 | BKIIOUMUTEJILHO omnpenejsie—
(2, 6- CujoBee U 0,30 0,27 HMEe IOAaHHOTO
OINTPeTOYyTUII-4- [ M3MepuTesibHele noxKasarTess
MeTUII-deHOoJI TpaHchopMaToOpH IO cyenyeT
uiam moHoJi) no |[750 B IPOBOIUTHL I10
PO 34.43.105- |BKJIOUMTEJIHLHO CTaHIOAPTY
89, % macch, MOK 666-79
HEe MeHee unmu (n) PIO

34.43.208-95

9. TewmmnepatTypa |2JeKTpoobopyno— -60 -60
3aCTHBaHMA IO |BaHMEe, 3ajiuBaeMoe
TOCT 20287-91, |apxTnueckuM
°C, He Bhle MacJIoM
10. T'asoconmep- |TpaunchopmMaToOpH C 0,1 -(1,0)
XKaHVe B nJjeHouHor zsammToi | (0,5)
COOTBETCTBUKU C
VHCTPYKLUMUAMU
IpennpusaTUsI—
MUBTOTOBUTEIH,
% obwema, He
boJjiee (mo P
34.43.107-95,
% obbewma,
He OBoJiee)
11. Crabunb- CujioBEE U Ycnorusa
HOCTbL IPOTUB MBMEPUTEJILHEE npolecca:
OKMCJIEHMSA II0 TpaHCchopMaTOPEL 130 °Cc, 30
nmo I'OCT 981-75|ceeme 220 mo 750 u, 50 mu/
<KF> KB BKJIOUMTEJIBHO MuH. 02
KMCJIOTHOE 0,2 -
YKCIIO
OKMCJIEHHOT'O

MacJja, MT
KOH/r wmacua,




He OoJiee

MaccoBad IOoJid OrcyT— -
ocamka, %, He CTBUE
BoJiee

12. ComepxaHue | d1eKTpooBopPyHnO—

cepul o I'OCT BaHUE:
19121-73, %, no 220 kB 0,60 0,60
He OoJiee BKJIIOUMUTEJILHO
ceemie 220 mo 500 0,35 0,35
KB BKJIOUUTEJIBHO
ceeme 500 mo 750 0,30 0,30

KB BKJIOUUTEJIBHO

<*> B MacnsHbiX BbIKNOYaTENsIX LOMNYyCKAETCA MNPUMEHSATb PEreHepupoOBaHHbIE UMM OYMLLEHHbIE
3KCMyaTaumoHHbIE Macna, a Takke WX CMeCM CO CBEeXUMW Macrnamu, €Cnv OHW YOOBMeTBOPST
TpeboBaHunsIM HacToswen Tabnuubl (N. N. 1 1 4) 1 UMEKT KNacc NPOMbILLIIEHHON YUCTOThlI He Gonee 12
(FTOCT 17216-71).

<**> B cnyyae Heob6xoOUMOCTN MO PELLEHNI0 TEXHUYECKOTO PYKOBOAMTENS NpeanpusaTns gonyckaeTcs
3anMB pereHeprMpoBaHHOIO M OYMLLEHHOMO 3KCMIyaTauMOHHOro TpaHCOPMaTOpPHOrO Macna B CUIOBble U
nameputenbHble TpaHcgopmaTopbl Ao 500 kB BKNHOYMTENBHO, €cnyv CTabunbHOCTb MPOTMB OKUCIIEHUSA
ByneT cooTBeTcTBOBaTHL HOpME Ha Macro TKn (cm. Tabn. 25.1), a ocTanbHble nokasaTenu kadectea byayT
yOoBNeTBOPATh TpeboBaHMAM HacTosALEen Tabnuupl.

25.3. KoHTponb kadecTBa TpaHCOpMaTOPHbIX Macen npu nx akcnnyatauum B arekTpoobopyaoBaHmm
25.3.1. O6BbEM 1 NEPUOLNYHOCTb UCNbITAHWI
O6beM 1 NEPUOAMYHOCTL NPOBEAEHMS UCMbITAHUA Macra yKka3aHbl B pa3genax Ha KOHKpeTHble BUAbI
3NeKkTpoobopyaOBaHUSA, HOPMATMBHBIE 3HAYEHUS NOKa3aTenen kadecTsa NpuBogATcs B Tabn. 25.4.
Tabnuua 25.4

TPEBOBAHWA K KAHECTBY 3KCIMNYATALIMOHHBLIX MACEN

[lokazaTesyib Ka- Kareropusa 3HaueHMe nokaszsaresd |llpmMeuaHue
yecTBa Macla U 3JIEKTPOODOOPYyIO— KadecTBa Macya
HOMEep CTaHIapTa |BaHUA
Ha MEeTOXI MCIEITa-— OTpaHU-— npenejibHO
HUA uyBapuee |OONyCTU—
obJyacTh Moe
HOPMaJb—
HOT'O CO-
CTOAHUMA
1. IpoBuBHOE SexTpoobopyno—
HanopsaxeHue I10 BaHMe:
TOCT 6581-75, no 15 xB - 20
kB, He MeHee BKJIIOUMTEJIBHO
no 35 B - 25
BKJIOUMUTEJIBHO
or 60 mo 150 xB|40 35
BKJIOUUTEJIBHO
or 220 mo 500 50 45
KB BKJIIOUMTEJILHO
750 B 60 55
2. KucijorHoe CuyoBeEe U 0,10 0,25
upycyio nno I'OCT M3MEePUTEJIbHEE
5985-79, wmr TpaHCchOPMaTOPHL,




KOH/r wmacmna,
BoJiee

He

HeT'epMeTMYHEIE
MaCJIOHAIIOJIHEH—
HBIE BBOIEI

3. TewmmepaTypa CunoBeE U Cumxenue |125
BCIIBIIKM B M3MEepPUTEJIbHEE BoJiee
3aKPETOM TUIJIE TpaHchopmMaTo— yeM Ha 5
no I'OCT 6356- PHI, °C B
75, °C, He HuUxe HeTepMe TUUHEE CpaBHEHUU
MaCJIOHAIIOJIHEH— |C Ipe-
HEIE BBOIHI OBLOY M
aHaJIN30M
4. Byaroconmep-— TpaHnchopmaTopsr |0, 0015 0,0025 HonyckaeTcs
XaHMe : C IIJIEHOUHOM (15) (25) onpernesieHME
no T'OCT 7822- WM a30THOM OaHHOTO
75, % Macce 3alUTON, rnokaszaTensa
(r/T), He 6Gojiee |IrepMeTUUHLIE MeTOIOM
MaCJIOHAIIOJIHEH — Kapmna
HEIE BBOIHI, dumepa MM
repMe TUYHBIEe XpoMaTo-—
N3MepPUTEJIbHEE rpadmrueckmM
TpaHchopMaTOPEL METOILOM II0
CusioBeEe U - 0,0030 PO 34.43.
MBMEPUTEJILHEE (30) 107-95
TpaHchopMaTOPEL
6e3 crneumasibHBIX
3ammMT Macja,
HeTepME TUUHHE
MacCJIOHAIOJIHEH~
HEIE BBOIB
no I'OCT 1547-84 [3;exTpoobopymno-|OrcyrcT— |OTCyTCT—
(kaueCcTBEHHO) BaHMUE, OpU BUIE BUIE
OTCYTCTBUM
TpeboBaHUN
NpennpusaTu—
M3TOTOBUTEJIEN
1o
KOJIMUECTBEHHOMY
ollpeneJieHUIO
IOAaHHOT O
rnoxkasaTessa
5. ComepxaHue
MEeXaHUUEeCKUX
npyMecen:
T'OCT 6370-83, % |OmexTpoobopy-— OrcyrcT- |OTCcyTCT-
(kJJaCcC UMCTOTH noBaHue pmo 220 |Bue (13) Bue (13)
nmo I'OCT 17216- KB BKJIOUMTEJILHO
71, He OoJsee)
PTM 34.70.653- SyekTpoodbopy— 0,0020 0,0030
83, %, He OoJylee |moBaHMe CBHIIE (11) (12)
(kJJacc YUMCTOTH 220 mo 750 B
no I'OCT 17216- BKJIOUUTEJIbLHO
71, He OoJsee)

6. TaHTreHC yIJa
OUBJIEKTPUYECKUX
norepr 1o I'OCT
6581-75, %, He
Bomnee, npu

CuyioBrlE U
UBMEePUTEJILHEE
TpaHchopMaTO—
PEI, BBICOKO-—
BOJIBLTHBIE BBOIBIL:

[lpoba Macia
OOIOJIHMU—
TeJIbHOM
obpaboTke
He IoIBep-—




TeMIepaTrype 110 - 150 B 8/12 10/15 rTaeTcsd.
70 °C/90 °C BKJIOUMUTEJILHO Hopma
220 - 500 B 5/8 7/10 tg mesbTa
BKJIOUUTEJILHO npu 70 °C
750 xB 2/3 3/5 baxkynbTa-
TUBHA
7. ComepxaHue CusoBule 0,014 - OnpeneneHue
BOIOPACTBOPUMEIX |TpaHCchopMaTo— OAHHOTO
KMUCJIOT U Pbl, I'€pPMETUUHEE roxaszarTes
meJsiouen, MrI BEICOKOBOJIb THHIE IPOMU3BOINUT —
KOH/r, He OoJjiee |BBOIE, IepMe-— cHa 1o
TUYHEIE M3MEepU-— PO
TeJIbHEIE 34.43.105-
TpaHCcOOPMaTOPEL 89
no 750 xB
BKJIOUMUTEJILEHO
HerepmeTHUHEE 0,030 -
BEICOKOBOJIb THEIE
BBOIEL U
V3MEPUTEJIbL HEE
TpaHCc®OopMaTOPEL
no 500 B
BKJIOUMUTEJILHO
8. ComepxaHue TpancdopmaTopu (0,1 -
AHTUMOKMCIINTEJIb — Bes ClielMaJIbHBIX
HOM MNpUCaIOKu 3aWUT Macia,
ATUIOOJNI-1 (2, 6- HeTepMe TUUHEE
ouTpeTOyTHUII—4 - MaCJIOHAIIOJIHEH
MeTUIGEeHON MIIu HEIE BBOJIH
MOHOJI) 110 PII ceemie 110 kB
34.43.105-89, %
MacChl, He MeHee
9. ConepxaHue CusioBEE U - 0,005 OnpenejneHue
pPacTBOPMMOTO U3MEepPUTEJIbHEIE IOaHHOTO
myiamMa, % Maccel, |TpaHcbopmaTo-— noxkasarTeis
He OoJee PBI, HerepMe- IPOM3BOIOUT —
TUUYHEIE ca no PJ
BEICOKOBOJIb THEIE 34.43.105-
BBOIRI, CBHIIE 89
110 xB
10. T'azocomep- TpaHchopMaTOpPHL |2 4 HonyckaeTcsa
XaHVEe B COOT- C MJIEHOUHOM onpenejieHue
BETCTBUM C 3aMmUTOM, xpoMaTorpa-
VHCTPYKLMAMU TepMe TUYHEE brueckum
NpennpuaTmus— MaCJIOHAIIOJIHEH~ METOIOOM II10
M3TOTOBUTEJII, % |HBIE BBOIBI PO 34.43.
obbeMma, He 6HoJjee 107-95
11. ConmepxaHue TpancdopmaTopsel [0,0015 - OnpegnerneHue
bypaHOBEIX ¥ BBOIBI CBHIIE (0,001) OAHHOTO
NPOM3BOOHEIX, $% 110 xB nokasaressda
Maccel, He ©OoJiee IPOMBBOOUT—
(B TOM umcie Csa XpoMaToO-—
bypdyposa) <*> rpadmrueckm—
MY MeTOoHmaMu
no PIO

34.43.206-




94 wunm PO
34.51.304-
94

<*> [loka3atenb 11 pekoMeHOyeTcsa OnpedensiTb Takke B Ccrydyae oOHapyXeHus B
TpaHcdopMaToOpHOM Macrne 3HaunTesnbHbix kormdectB CO u CO2 xpomaTorpaduyeckmm aHanm3om
pacTBOPEHHbIX ra30B, KOTOpble CBUAETENbCTBYIOT O BO3MOXHBIX AedeKTax M npoueccax paspylleHus
TBEPOON n3onaummn.

Ha ocHOBaHUKM Mony4YeHHbIX pe3ynbTaToB MabopaToOpHbIX WUCNbITaHWMA Macna onpeaenswT ABe
obnacTtu ero akcnnyataumm:

- obnacTtb "HOpManbHOro COCToAHMS Macna" (MHTepBan OT NpeAensHO OONYCTUMbIX 3HAYeHU nocne
3anvMBKM Macna B anekTpoobopygoBaHue, MpuBeAeHHbIX B Tabn. 25.2, ctonbeu 4, u 0O 3HaAYeHUH,
orpaHuyMBaroLnx 0bractb HOPMarbHOrO COCTOSIHUA Macna B 3KchyaTtauun, npuBedeHHbIX B Tabn. 25.4,
ctonbey 3), Korga COCTOSIHME KayecTBa Macrna rapaHTUpPYeT HafexHyt paboTy anekTpoobopynoBaHus U
npu 3TOM [A0CTAaTOMHO MWHMMAanbHO HeobxoauMoro KOHTpons nokasateneh 1 - 3 u3 Tabn. 254
(cokpalLeHHbIn aHanma);

- obnacte "pucka" (MHTepBan OT 3HAYEeHWW, OrpaHMYMBaloLLMX O06NacTb HOPMASIbHOIO COCTOSIHUS
Macra, npuBefeHHbIXx B Tabn. 25.4, ctonbey 3, 0O NpefenbHO AOMYCTMMbIX 3HAYEHUA MoKasaTenen
KayecTBa Macra B aKcnjlyatauumm, NpuBeAeHHbIX B Tabn. 25.4, ctonbey 4), korga yxyglweHue gaxe ogHOoro
nokasaTens KayecTBa Macra npuMBOAMT K CHWKEHWUO HaAeXHOCTM paboTbl 3nekTpoobopydoBaHus wu
TpebyeTcs Gonee yvyalleHHbIA N pacLUMPEHHbIN KOHTPOMb AN NPOrHO3MPOBaHWST CPOKa ero criykbbl u (unn)
NPUHATUSA  cneuunanbHblX Mep MO BOCCTAHOBMEHUIO 3KCMMyaTauWOHHbIX CBOWCTB Macna C Lernbto
npeaoTBpaLLeHNst ero 3amMmeHbl U BbIBOAA 3NEKTPOOOOPYAOBAHUSA B PEMOHT.

25.3.2. PacwmpeHHble ucnbitaHus TpaHcopmaTopHoro macna

HeobxooumocTb paclumpeHusi obbema WUCMbITaHWA MoKasaTenen KadecTBa Macen M ydaleHus
NepMoaNYHOCTM KOHTPOMS onpeaenseTcs peLleHnemM TEXHUYECKOro pyKOBOAUTENS SHEPronpeanpusTus.

25.3.3. TpeboBaHus k TpaHchoOpMaToOpHbLIM Macram, JONMBaeEMbIM B 3rekTpoobopyaoBaHme

TpaHcdopmaTtopHble Macrna, LOoNMBaeMble B 3nekTpoobopyaoBaHMe B NPOLIECCE ero aKcnyaTauum,
OOMKHbI yOOBNETBOPATL TpeboBaHuam Tabn. 25.4, ctonbew 3.

26. ANNAPATbI, BTOPUYHbIE LIEM 1 SGNEKTPOIMNMPOBOOKA
HA HAMPAXEHWE O 1000 B

26.1. 1M, T, M. 3amepeHune conpoTUBEHNs U3onaumum
3HayeHnsa conpoTMBIIEHUS N30MSLMM OOMKHbI OblTb HE MeHee NpuBeAEeHHbIX B Tabn. 26.1.

Tabnuua 26.1

HcnbiTyembln anemeHT HanpspkeHne HaumeHbluee
MeraommeTpa, gonyctumoe
B 3Ha4YeHue
COMpoOTUBNEHNS
nsonsaumum, MOm
1. lLUMHbI NOCTOAHHOrO TOKa Ha WuTax 1000 - 2500 10

yrnpaBneHus n B pacnpeaenmTenbHbIX
yCTponcTBax (Npu 0TCOEAUHEHHbIX Liensx)
2. BTopuyHble Lenu kaxxgoro 1000 - 2500 1
npucoeauHeHus 1 Lenu NUTaHusl NpuBoaoB
BbIKIONaTENEN 1 pasbeanHuTenen <1>

3. Llenn ynpaBneHus, 3awuTsl, 1000 - 2500 1
aBTOMAaTUKM U U3MEPEHUIA, a TaKkKe Lienu
BO30Y>XAEeHWNS1 MaLLMH NOCTOSIHHOIO TOKa,
NPUCOEOUHEHHBIE K CUINOBLIM LIENSIM

4. BTOpWYHbIE LIenu 1 3nemMeHTbl Npu 500 0,5
NUTaHUN OT OTAENBLHOIO UCTOYHMKA UMK
yepes pasgenuTenbHbii TpaHcdopmaTop,
paccyMTaHHble Ha paboyee HanpshkeHne 60




B n Hmxe <2>

5. OnekTponpoBOaKK, B TOM Yuchne 1000 0,5
OCBETUTESNbHbIE CETU <3>
6. PacnpepenurenbHble yCTponcTBa <4>, 1000 - 2500 0,5

LLNTbI 1 TOKONPOBOAbI

<1> W3mepeHue npomsBOAMTCS CO BCEMU MNPUCOEOUHEHHBIMWM annapartamu (KaTyLlKM NpuBOAOB,
KOHTaKTOpbl, MyckaTenu, aBTOMaTU4YeCKMe BbIKNoYaTenu, pene, npubopbl, BTOPUYHbIE OOMOTKM
TpaHcopMaTOpPOB TOKA M HAMPSXKeHWs U T.1.).

<2> [lomkHbl 6bITb NPUHATHI MEpbl Anst NPeaoTBpaLLEHNst NOBPEXAEHNS YCTPONCTB, B OCOOEHHOCTU
MUWKPO3MNEKTPOHHBIX M NOMYNPOBOAHUKOBbLIX 311IEMEHTOB.

<3> ConpoTuBMEHNE M30NALMM U3MEPSETCH MEXOY KaXAdblM MPOBOAOM M 3eMMENr, a Takke mexagy
KaXxablMU OBYMS NPOBOAAMMW.

<4> N3amepsieTcsa CONpOTMBIIEHNE N30NALNN KAXKOOW CEKLMN pacnpenenuTensHOoro yCTpoucTea.

26.2. 1N, T. icnbiTaHusa NOBbILWEHHBIM HanpshkeHnem Yactotbl 50 My

3HavyeHne UCMbITaTEeNbHOIO HanpPsXeHns Ang uenen penenHon 3almTbl, JMeKTpoaBTOMAaTUKU U
OPYrMX BTOPUYHBLIX Lenen cCo BCEMW NPUCOEAMHEHHbIMW annapatamy (KaTywKku npuBogoB, aBToOMaThl,
MarHWTHbIE MycKaTenu, KOHTakTopbl, pene, npubopbl M T.N.) npuHMMaeTca pasBHbiM 1000 B <*>.
OcBeTuTenbHble CEeTW MCMNbITbIBAIOTCH YKasaHHbIM HanpsikeHnem B TeX Criydasix, Korga npoBoAka vMmeeT
MOHWMXXEHHbIV NO CPaBHEHWIO C HOPMOW YpPOBEHb M30MAUMK. B ocTanbHbIX Criydasix ucnblTaHue MOXeT ObiTb
npovnsseaeHo MeraoMMeTpoM Ha HanpsbkeHue 2500 B.

<*> [pu Tekywem pemoHTe (T) AonyckaeTcs ucnblTaHWe BbINPAMITEHHbIM HanpsxkeHnem 2500 B ¢
MCnonb3oBaHNEM MEraoMmmeTpa Unu cneumansHON YCTaHOBKM.

MpoJoMKNTENBHOCTb MPUIOXKEHMS UCMbITATENBHOIO HAMNPSKEHWUA coCTaBnseT 1 MUH.

BTopuyHble Lenu, paccumMTaHHble Ha pabovee HanpshkeHne 60 B u Hnxe, a Takke uenu, cogepxaiime
YCTPOWCTBA C MUKPOINEKTPOHHbIMU 3riemeHTamu, HanpsikeHnem 1000 B yactoTel 50 'y HE NCNbITLIBAKOTCS.

26.3. T, T. lNMpoBepka OeNUCTBMS MaKCUMarbHbIX, MAHUMANbHbLIX UM He3aBUCUMBbIX pacuenuTenen
aBTOMaToB

PaboTta pacuenutenern OofmkHa COOTBETCTBOBATb 3aBOACKUM AaHHbIM M TpeboBaHusiM obecneveHus
3aLUNTHbIX XapaKTepUCTuk.

Tabnuua 26.2

OnepauMH HanmeeHme Ha IMHax KomnuecTBO OHepaLU/HZ
OIIepaTMBHOI'O TOKa

BxJnioueHMe 0, 9UuomMm 5
OTKJIOUeHUE 0, 8UnomM 5

26.4. I, T. TllpoBepka paboOTbl KOHTAKTOPOB W aBTOMATOB TMPWU MOHWKEHHOM HanpshKeHun
onepaTUBHOIO TOKa

3HadeHue HanpsbkeHust cpabaTbiBaHUSA M KONMYECTBO onepauui npuedeHbl B Tabn. 26.2.

26.5.T1, T. lNpoBepka npegoxpaHnTenen, npegoxpaHutenen-pasbegnHmTenem

MnaBkas BCTaBka NpegoxpaHvTens AOMKHa ObITb KanMbpoBaHHOMN.

KoHTakTHOe HaxaTue B pa3beMHbIX KOHTaKTax npegoxpaHuTensa-pasbeanHuTenss  AOIDKHO
COOTBETCTBOBATbL 3aBOACKMM AaHHbIM U U3MEPEHHOMY MPU NPUEMKE.

MpoBepka paboTbl NpegoxpaHuTens-pa3beAMHUTENS NPON3BOAMTCA BbinoriHeHneM 5 umknos BO.

27. AKKYMYNTATOPHbIE BATAPEN

27.1. 1M, K. lNpoBepka eMKOCTK akKyMynsiTopHon 6aTtapeun



EmkocTb akkymynsaTopHon Gatapeun npu Temnepatype 20 °C gormkHa COOTBETCTBOBATb 3aBOACKUM
OaHHbIM.

27.2. 1, K, M. TNpoBepka HanpsbkeHUs akkyMyIAaTOPHOM GaTapen Npu TONYKOBbIX TOKaX

3HayeHns HanpskeHUs Ha BbIBOAAX akKymynsTopHow 6artapen (Mpy OTKAOYEHHOM MnoA3apsgHOM
arperarte) npv paspsge B TedeHue He 6onee 5 ¢ ¢ HambonbLWMM TOKOM (HO He Bonee 2,5 Toka 04HOYaCcOBOro
pexuma paspsga) 6e3 yyacTus KOHLEBbIX 31EMEHTOB [OSDKHbI COMOCTaBNATLCA C  pesynbratamu
npeablayLwmx N3MepPeHnin n He MOryT cHMXaTbcs bonee Yem Ha 0,4 B Ha Kaxabli 3aIEMEHT OT HaMnpsHKEHUS B
MOMEHT, MpPeALIeCcTBYOWMIA TOMYKy. [Ons NpUEMHMKOB MOCTOSHHOTO TOKa [OMKHbl o0becneynmBaThbes
HeobXxoanMble YPOBHU HaNPsHKEHUSI.

WcnbiTaHusa npoeogatcsa 1 pas B roa.

27.3. 11, K, T. lNpoBepka NAOTHOCTU SNEKTponuTa

MnoTHocTb anekTponuTa (r/kyG. CM) MOMHOCTBIO 3APSPKEHHOIO akKyMynsaTopa B KaXKAOM 3f1EMEHTE B
KOHLE 3apsfa W B pexume MNOCTOSHHOIO noa3apsga, npuBedeHHas k Temnepatype 20 °C, gomkHa
COOTBETCTBOBATb CeayoWwmM 3Ha4eHUsaM € AONYyCTUMbIM OTKINoHeHneM +/- 0,005 r/ky6. cm:

- anga akkymynatopos Tuna C(CK) - 1,205;

- anga akkymynatopos Tuna CIr1(CrK) - 1,24;

- Ons akkymynsitopos tuna CH - 1,24,

TemnepaTtypa anekTponuTa npu 3apsgke He gosmkHa npesbiwatb 40 °C, a ong akkymynsaTopoB Tuna
CH - 45 °C.

MnoTHOCTbL anekTponuTa B KOHUe paspsda y mcnpasHbix akkymynatopoB C(CK) gomkHa ObiTb He
meHee 1,145 r/ky6. cm.

Mposepka nposoautca 1 pa3 B mecsu,.

27.4.T1, K, T. 'amepeHne HanpshkeHnst Kaxkaoro anemeHTa 6aTtapeu

HanpsbkeHne oTCTaloWmMX 3N1EMEHTOB B KOHLIE KOHTPOJIBHOMO paspsiga He OOMMKHO oTnnyaTtbes bonee
yeMm Ha 1 - 1,5% OT cpeaHero HanpsPKeHWs1 OCTasNbHbIX ANIEMEHTOB, @ KONMMYECTBO OTCTALUMUX ANTIEMEHTOB He
OOMKHO npeBbiwaTtb 5% nx obLlero Yvcna.

HanpspkeHne B KOHUE pa3psiga OOJPKHO COCTaBnATb, B:

ans akkymynatopoB Tuna C(CK):

- npu 3 - 10-yacoBoM pexunme paspsga - He Huxe 1,8;

-npun 0,5 - 1 - 2-yacoBoM pexume paspsaga - He Huxe 1,75;

ans akkymyngaropos Tuna CH(CHK) ¢ naHuMpHbIMM nnactuHamu:

- npu 1-4acoBoMm pexunme paspsga - He Huxe 1,7;

- npu 2 - 6-4acoBoM pexume paspsga - go 1,75;

- npu 7 - 10-4acoBom pexume paspsga - go 1,8.

HanpspkeHne kaxgoro anemeHta 6artapeun, paboTawolen B pexuMe KOHTPOSbHOro nogsapsaa,
[OMmKHO cocTaBnAaTtb 2,2 +/- 0,05 B.

BennunHa HanpspkeHs B KOHLE KOHTPOSbHOro paspsga OOJPKHa COOTBETCTBOBATb AaHHbIM 3aBoAa-
N3roToBMTENSI.

27.5. 11, K, T, M. Xumunyecknin aHanua anektponuta

CepHas kucroTa, MpegHasHavyeHHas [Ons  NPUroTOBIEHWUSI 3MNEKTpPonuTa, [JOJPKHa OTBevaTb
TpeboBaHusam FOCT 667-73 ans BbicLero copTa.

TpeboBaHUs kK CEPHON KNCMOTE U 3NEKTPONUTY NpuBeaeHbl B Tabn. 27.1.

Tabnuua 27.1
HOPMBbI

HA XAPAKTEPUCTUKW CEPHOW KNCNOTbI U QJIEKTPONNUTA
ANA AKKYMYJTATOPHbBIX BATAPEN

MokasaTtenb Hopmbl Hopmbl gns anekrtponura
ANsi cepHowi pasBeneHHad npenensHo
KNCINOTbI cBexast ponyctumble
BbICLUErO Kucrnorta ansa KOHUEeHTpaumm
copTa 3anvBKU B KOMMOHEHTOB
aKKyMynSaTopbl B aneKkTponute
n3 paboTatoLiero
akKymynsaropa
1. BHewHwin Bug MpospayHas MpospayHas MpospayHas




2. IHTEHCUBHOCTbL OKpacku 0,6 0,6 1
(onpegensieTcs
KONopuMeTprUYeCKUM
cnocobom), Mn

3. MnoTHocCTb Npu 1,83 - 1,18 +/- 1,2-1,21
Temnepartype 20 °C, r/ky®. 1,84 0,005
cM
4. CopepxaHue xernesa, %, 0,005 0,006 0,008
He Bonee
5. CogepxaHne HeneTyyero 0,02 0,03 -
ocTaTka nocne
npokanveaHus, %, He bonee

6. CogeprxaHne OKMCnoB 0,00003 0,00005 -
a3oTa, %, He bonee

7. CogepxaHue mblwbska, %, 0,00005 0,00005 -
He BGonee

8. CoaeprkaHue XnopucTbix 0,0002 0,0003 0,0005
coegnHeHun, %, He bonee

9. CogeprxaHne mapraHua, 0,00005 0,00005 -
%, He bonee

10. CogepxxaHue megm, %, 0,0005 0,0005 -
He Bonee

11. CopepxxaHue BeLLecTB, 4,5 - -
BOCCTaHaBMNMBatoLLMX

MapraHLOBOKMCIIbIN Kanuin,
mn 0,01 H pacteopa KMnO4,
He bonee

12. CogepxaHue cyMmmbl 0,01 - -
TSXKEenbIX MeTannos B
nepec4yete Ha cBuHel, %,
He bonee

Mpumevanune. OnctnnnupoBaHHas Boga Uv NapoBOW KOHOEHCAT, MPUMEHSIEMbIE OIS NPUrOTOBIEHMWS
3ANEeKTponnTa U ONMBOK aKKyMyNATOPOB, OOMKHbLI COOTBETCTBOBATh 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. 1, K, T. NamepeHune conpoTuBnenns nsonsauumn 6atapeun

M3mepeHne conpoTMBNEHMS U30NALUN OLLUMHOBKM M TOKOBeOYLUUX YacTern GaTapeun nepen 3anvBKON
anekTponuTa Nnpon3BoanTCs MmeraoMmeTpoM Ha HanpsxeHue 1000 B. MNocne 3anuBkn anekTponuTa u B Xxoae
akcnnyaTaumm 6aTapen namepeHne NPoM3BOAMTCS LUTATHLIM YCTPOMCTBOM KOHTPOSS N30MALUN.

ConpoTueneHne nsonsaumm HoBol 6aTtapen Ha HanpsbkeHne Ao 110 B gomkHo ObiTb He MeHee 60 KOM,
6aTtapewn Ha HanpshkeHne 220 B - He meHee 150 KOwm.

ConpoTueneHune nsonsaumm dbatapeun B akcnnyaTauum JOJMKHO ObITb HE MEHEE YKa3aHHOro:

Hanpsxenue OarTapeu, B 24 48 60 110 220
ConpoTuBJieHVEe M30JIAUMM, KOM 15 25 30 50 100.

27.7. M. lamepeHune BbICOTbI Ocajka (LuramMa) B arieMeHTax
Mexgy 0cagKoM U HUKHUM KpaeM MOMOXUTENbHbIX NNacTUH AOMKHO BbiTb cBOGOAHOE MPOCTPaHCTBO
He MmeHee 10 MM.

28. BASEMTAIOLME YCTPONCTBA

28.1. T1. MNpoBepka BbINOMHEHUS 3NIEMEHTOB 3a3eMIISIOLLLEro YCTPOUCTBa

lMpoBepka KOHCTPYKTUBHOIO BbIMOMHEHUSA 3a3eMnsollero ycrporctea Ha OPY anekTpocTaHuum u
NOACTaHUUA NPOM3BOAUTCS MOCMEe MOHTaxa [0 3acbiNkyM [pPyHTa U MPUCOEOUHEHUS €eCTEeCTBEHHbIX
3asemnurtenen u 3aseMnseMblx anemMeHToB (060pyaoBaHMs, KOHCTPYKLNIA, COOPY>KEHWN).

MpoBepka 3asemnsAWNX YCTPOUCTB Ha BJT nponssBoguTcs y Bcex onop B HaceneHHOW MeCTHOCTU U,
Kpome TOoro, He MeHee YeM Yy 2% onop oT obLLero 4Ymcrna onop ¢ 3a3eMnuTensiMu.



CeueHusa n npoBOAMMOCTN 3J1EMEHTOB 3a3emMiidiouero yCTpOVICTBa AOOJIXHbl COOTBETCTBOBATb

[NpaBunam ycTponcTBa aneKTpoyCTaHOBOK.

28.2. I, K, M. lpoBepka coeguHEHWN 3a3eMnuTeNen C 3a3eMIiieMbiMM 3MEMEHTaMU, a Takke
€CTECTBEHHbIX 3a3eMnuTenen ¢ 3a3eMnALLUM yCTPONCTBOM
[MpoBepka NpPOM3BOAMTCA MyTEM MPOCTYKMBAHWSA MECT COEAMHEHU MOMOTKOM W OCMOTpa Ans
BbISIBMIEHNS 0OpbIBOB M Apyrux gedekTos. MpousBogutca namMepeHne nepexofHbliX COMpoTMBREHWn (npu

NCNPaBHOM COCTOSIHUM KOHTaKTHOrO coeQuHeHus conpoTmBneHne He npesbiwaeT 0,05 Om).

I'IpOBepKa COCTOSIHMS Lienen N KOHTAKTHbIX COeANHEHWUN Mexay 3asemMnumtendaMmm n 3asemisaemMbiMun

ANneMeHTaMu,

a Takke COeAWHEHUA eCTeCTBEHHbIX 3a3emMnutener ¢ 3a3eMnsowum yCTpOIZCTBOM

npon3BOANTCA NOCIE KaXaoro peMOHTa U PEeKOHCTPYKUUU 3a3eMIALLNX yCTpOVICTB, HO He peXxe 1 pas3a B

12 nert.

28.3. M. lNpoBepka KOPPO3NOHHOIO COCTOAHUS 3MIEMEHTOB 3a3eMMSAIOLLEro YCTPOMUCTBA, HAaXOASALWMNXCH

B 3eMrie

Ha OPY anekTtpocTaHumMii M nogcTaHuMi npoBepka MNpoM3BOAUTCS BONM3M HeWTpanem CurnoBbIX

TpaHcdhopMaTopoB,

MecCT

3aseMrieHmnsa

KOpOTKO3aMblKaTenewn,

pa3psiaHUKOB

orpaHunyuTenen

nepeHanpsikeHn, a Tawkke BbIOOPOYHO Yy CTOEK KOHCTPYKUMA M B MecTax, rae 3asemnutenu Hambonee
NOABEPXKEHbI KOPPO3UW.

B 3akpbiTbiX pacnpepenuTernbHbIX YCTPOUCTBaX OCMOTP 3fIEMEHTOB 3a3eMnuTenen Co BCKPbITUEM
rPyHTa NPOM3BOANTCA NO PELLEHNI0 TEXHUYECKOrO PYKOBOAUTENS SHEPronpeanpuaTus.

Ha BJ1 BbibopoyHas npoBepka CO BCKPbITUEM FPyHTa MPOM3BOAMTCA HE MeHee 4eM y 2% onop oT
obuero 4yvicna onop ¢ 3a3eMnNUTENaMU. YKasaHHy0 NPOBEpPKY cnedyeTt npoussoaunTtb Ha Bl B HaceneHHown
MECTHOCTM, Ha yyacTkax c Hambonee arpeccyBHbIMU, ONON3HEBLIMU, BbiAYBAEMbIMW U NIIOX0 NPOBOASALLMMMU

rPyHTaMW.

OneMeHT 3asemMnuTens gorkeH ObiTb 3amMeHeH, ecnu paspyLieHo 6onee 50% ero ceveHust.
MNpoBepka KOPPO3MOHHOIO COCTOSIHNSA MPOU3BOAUTCS He pexe 1 pa3a B 12 ner.

HAMBONbLUME AOMNYCTUMBIE COMNMPOTUBIIEHNA

3A3EMITIAKOLLMX YCTPONCTB
Bun siaexTpo- XapakTepuctuka |Xapakrepuctuka |ConpormsieHue, OM
YCTaHOBKU 3a3eMJIgeMoT0o 3a3eMJgnuero
oOBEeKTa yCTpoMCTBa
1. SxexTpo- SnexkTpoycTa- JIcKyCCTBEHHEI 0,5
YCTaHOBKU HOBKa CeTUu C 3a3eMJIUTEeNb C
HalpsSXeHVeEM 3bbexTUBHO [IOOCOEeNVHEHHEIMU
Brle 1 KB, 3a3eMJIeHHOM €CTeCTBEHHEMYU
xpoMe BJI <1> HeTpaibio 3a3eMINTEJIAMU
DJIEeKTPOYCTAaHOB- | ICKYyCCTBEHHEI 250/1 <2>, HO He
Ka ceTu cC 3a3eMJIUTEJIb C Bosee 10
V30JIMPOBAHHOM [IO0OCOEeNVHEHHEIMU
HeVTpaJlbio Ipu €CTeCTBEHHEMYU
VICIIOJIb 30BaHUU 3a3eMIUTETIMA
3a3eMJIanIero
yCTpOMCTBa
TOJIBKO IJig
YCTaHOBKM BEHIIE
1 kB
SnexkTpoycTa- VICKyCCTBEHHEBIM 125/1 <2>, mnpu
HOBKAa CeTUu C 3a3eMIUTeNb C 3TOM IOJIXKHEL OBITH
NB0JIMPOBAHHOM IIOOCOEIMHEHHEIMH | BEITTOJIHEHEL
HeWTpaJiblo IIpU €CTeCTBEHHEMU Tpe®OBaHUA K
VICIIOJIb 30BAHUN 3a3eMIIUTEJSIMA 3a3eMJIEHUI0
3az3eMygnmero ycTaHoBku 1o 1 B
YyCTpOMCTBa IJid
BJIEKTPOYCTAaHOB—
ku no 1 kB
llomcTaHUMUSa C 3azeMImTesib 4, ©ez3 yueTa 3a-—

Tabnuua 28.1



BEICHIMM
HanpsxeHueMm 20
- 35 kB npm
yCTaHOBKEe
MOJIHMEOTBOOa
Ha TpaHcdopma-—
TOPHOM IopTaje
OTnesibHO
CTOAWNMN
MOJIHMEOTBOL,

InogCTaHIUU

0OBoCcoBJIeHHEIN
3a3eMJIUTEeNb

3eMInuTeJeN, pac-—
[IOJIOXEHHEIX BHE
KOHTypa 3aseM-—
JeHusa OPY

80

2. DJeKTpo-—
YCTaHOBKMU
HalpaXeHMeM
1 xB ¢C
TJIyxos3aseM—
JIEHHOM
HEeNTpaJbo,
Kpome BJI <3>

o

DJIEKTPOYyCTaHOB—
Ka C IJIyxosza-
3eMJI€ HHEIMM
HeNTpalaMu
TeHepaTopPOB

W
TpaHchopMaTopOB
MJIM BBEIBOIAMMU
VCTOUHUKOB
omHOGa3HOTO
TOKa

JIcCKyCCTBEHHRIN
3a3eMJIUTENIE C
IIOOKJIIOUEHHBIMM
eCTeCTBEeHHBMU
3a3eMIUTEeNIaMU U
yueToM

VICIIOJIb 30BAHUSA
3a3eMInuTesIeNn
IIOBTOPHEIX
3a3eMJIeHUN
HYJIEBOT'O
nporoma BJI mo 1
kB npu
KOJIMUEeCTRBE
OTXOOAMUX JIVHUM
He MeHee IOBYX
Ipy HanpaxeHUn
MCTOUHMKA, B:
Tpex-— OHO—
basHeM | basHE
660 380

380 220

220 127
3azeMnIuTesNsb,
PaCIIOJIOXEHHEIN B
HEeIoCpenCTBEeH—
HOM OJM30CTHU

OT HeMTpaau
TeHepaTopa WMIKu
TpaHchopMaTOpPa
WJIM BHEIBOIA
MCTOUHMKA OIHO-—
®az3HOTO TOKa
IpY HalpsSXeHUU
MCTOUHMKA, B:
TpEX— OIOHO—
bazuelt | basHB
660 380

380 220

220 127

1Sy

15
30
60

3. BI
HalpsSXeHMUeM
Belle 1 KB <4>

Onopsl, uMepMe
TPO303alMUTHEIN
TPOC WJINU

npyrune
YyCTpPOMCTBA
TPO303allUTH,
xeje300eTOHHEE
¥ MeTaJlJIMuyecKue
omopel BJI 35 kB

3azeMInTesNb
OIIOPHL IIPU
yIeJbHOM
OKBMBAJIEHTHOM
CONMPOTUBJIIEHUN
po, OM x M:
mo 100

tojsee 100 mo
500

10 <5>
15 <5>




M TakKue xe Bosee 500 mo 20 <5>
ONnoOpPEl BJI 1000
3 - 20 xB B Bosee 1000 mo 30 <5>
HaCEeJIEHHOM 5000
MECTHOCTM, a -3
Takxe saszeMmnn- [Oosee 5000 6 x 10 po <5>
TeJIM B2JIeKTPO-—
obopyInoOBaHMA,
YCTaHOBJIEHHOT'O
Ha omnopax BIJI
110 xB m BhHIe
SyexTpoobopy— BazeMImuTesb 250/1 <2>, HO He
ooBaHUe, OIIOPHL Bosiee 10
YCTaHOBJIEHHOE
Ha omnopax BII 3
- 35 kB
XKenezobeToHHEIE |3azemMnmresib
U MeTajndec-— OTOPHl NIPU
kue onopsl BJI 3 |yIeJbHOM CO-
- 20 xB B [IPOTUBRJIIEHUN
HeHaCeJIEHHOM TpyHTa PO,
MECTHOCTU Om/mM:
no 100 30 <5>
tosee 100 0,3po <5>
TpyOuaTee B3a3eMInTEeNb
PaspsaOHUKU U paspsanoHMKa MU
SallMTHBIE 3aliMTHOI'O IIPO-—
npoMexy Tk BJI MexXyTKa [Ipu
3 - 220 xB YIEJBHOM COIIPO-—
TUBJIEHUM TPYHTa
po, OM x M:
He Beme 1000 10
Bojiee 1000 15
PaspAOHUKM Ha 3azemMuImuTesb 5
nonxomax BJI k paspanoHuKa
IIOOCTaHUMAM C
BpallanlyMMUC g
MallHaMM
4. BII Onopa BIJI ¢ BazeMImuTesb 30
HanpsXeHMeM IO |yCTpOrCTBOM OIIOPHL IJIS
1 xB <3> TPO303alMTEL I'PO303alMTEL
Onopsl C Obwee
[1OB TOPHEIMI CONPOTHUBJIIEHNE
3a3eMINTeJIAMN 3a3eMJIeHUd
HYJIEBOT'O BCE&X I[IOBTOPHHIX
pabouero 3a3eMJIEHUM
npoeonma IpM HaNPSIXEHUN
MCTOUHMKaA, B:
Tpex OIHO—
bazHEM | basHBM
660 380 5
380 220 10
220 127 20
3az3eMImnTesib

KaxIgoro m3
IIOBTOPHBIX
3a3eMJIeHUM Npu
HaNpsSXeHUU
MCTOUHMKA, B:
TPpEex OIOHO—




bazHEl | ba3HEIM

660 380 15
380 220 30
220 127 60

<1> [Ins aneKkTpoycTaHOBOK Bbiwe 1 kB npn ygenbsHoM conpoTueneHumn rpyHTa po 6onee 500 Om x m
gonyckaeTtca yBenudenne conpotmsneHus B 0,002po pas, Ho He Bonee [ecATUKPaTHOrO.

<2> | - pacyeTHbIN TOK 3aMblKaHNSA Ha 3emrto, A.

B kayecTBe pacyeTHOro Toka NPUHMMAaETCH:

- B ceTsAx 6e3 KoMneHcauum eMKOCTHOIO TOKa - TOK 3aMblKaHUS Ha 3EMITHO;

- B CETAX C KOMMEHcaunen eMKOCTHOrO ToKa:

ONs 3a3eMNSOWNX YCTPONCTB, K KOTOPbIM MPUCOEAUHEHbI AyroracsiliMe peakTopbl, - TOK, paBHbIA
125% HOMMHAanNbLHOro ToKa 3TUX PEaKTOpPOB;

0N 3a3eMIISIOLLNX YCTPOWCTB, K KOTOPbIM HE MPUCOEANHEHbI Ayroracsilime peakTtopbl, TOK 3aMblkaHUS
Ha 3eMMnto, NPOXoAALWNA B CETU NpWU OTKNIOYEHMM Hamboree MOLLHOrO M3 AyroracsilmMx peakTopoB Unn
Hanbonee pasBeTBNEHHOrO yyacTka ceTu.

<3> [insa yctaHoBok 1 BJT HanpsikeHnem oo 1 kB npu yaenbHOM conpoTuBneHumn rpyHTa po 6onee 100
Om x M gonyckaeTtcst yBenuyeHue ykasaHHbix Bbie Hopm B 0,01po pas, Ho He Bonee fecAaTUKpaTHOrO.

<4> ConpoTuBneHue 3asemnutener onop BJ1 Ha noaxoaax kK noacTaHUUAM AOMKHO COOTBETCTBOBATL
TpeboBaHuaM MpaBun yCcTpoONCTBa 3NEKTPOYCTAaHOBOK.

<5> [lna onop BbicoTon Gonee 40 M Ha ydacTkax BJl, 3awuuieHHbIX Tpocamu, CONPOTMBIEHME
3a3emnuTenen JomkHO ObiTb B 2 pasa MeHbLUE NpMBEAEHHbIX B Tabnuue.

28.4. T, K, M. NamepeHns conpoTUBEHNSA 3a3eMNAIOLNX YCTPONUCTB 3NEKTPOCTaHLMIA, NOACTAHUUI U
NIMHUK aneKkTponepeaaymn

Hanbonbline gonyctMmble 3Ha4YeHUss CONPOTMBIIEHUS 3a3eMIISIOWLNX YCTPOUCTB NpuBeaeHbl B Tabn.
28.1.

M3amepeHne conpoTMBNEHMs 3a3eMMSIOLNX YCTPOMNCTB 3NEKTPOCTaHUMIA U MOACTaHUMIA NPON3BOAMUTCS
nocre MoHTaxa, NepeycTponcTBa N KanuTanbHOro PeMOHTa, HO He pexe 1 pasa B 12 neTt gns noacraHuui
BJ1 pacnpepenutensHbix ceTen HanpskeHuem 35 kB u Hwxe. WM3mepeHne npousBoguTca nocne
npucoeauHeHNs eCTEeCTBEHHbIX 3a3eMnuTenen.

Ha BO34yLUHbIX IMHUSIX 3NeKTponepeaayn naMepeHns Npon3BoaaTCs:

a) Npu HanpsbkeHun Bbiwe 1 kB:

- Ha onopax C paspsifHUKaMu, pasbeouHUTENAMU WM OPYrMM  3nekTpoobopyaoBaHWeM - nochne
MOHTaXa, MepeycTpPoNCTBa, PEMOHTOB, a Takke B aKcnnyatauum He pexe 1 pasa B 6 neT;

- BbIGOPO4YHO y 2% onop OT obLiero yucna onop C 3a3emMnuTensiMM B HaceneHHOW MECTHOCTM, Ha
yyactkax BJl ¢ Hamnbonee arpeccvBHbIMM MMM NIIOXO NPOBOASALWMMW TPYHTaMM - OCMEe MOHTaxa,
nepeycTponcTea, PEMOHTOB, a TaKKe B KCNyaTaumm He pexe 1 pasa B 12 ner;

- Ha TpocoBbix oropax BJ1 110 kB n Bbllwe npyn oBGHapyXeHUM Ha HUX CredoB MEPEKPLITUA UIK
paspyLleHnn N30NATOPOB ANEKTPUYECKON AYron;

6) npu HanpsxxeHun go 1 kB:

- Ha ornopax ¢ 3a3eMnIuTensammn rpo3o3allmThl - MOCNe MOHTaXa, NepeyCTPONCTBa, PEMOHTOB, a Takke
B aKcnnyaTtauuun He pexe 1 pasa B 6 ner;

- Ha oropax C NOBTOPHbLIMWU 3a3eMMeHUsIMU HyNeBOro NpoBoAa - Mocre MOHTaxa, nepeycTponcTsa,
PEMOHTOB, a Takke B 3KChnyatauum He pexe 1 pasa B 6 ner;

- BbIBOPOYHO ¥ 2% onop oT obLero konnyecTsa onop ¢ 3a3eMUTENAMIN B HACENEHHOW MECTHOCTU, Ha
yyactkax BJI ¢ Hambonee arpeccvBHbIMM MMM MNOXO MNPOBOASLUMMW TFPYHTAMU - MOCMe MOHTaxa,
nepeycTponcTBa, PEMOHTOB, a Takke B 3KcnnyaTauum He pexe 1 pasa B 12 ner.

28.5. T, K, M. N3amepeHne HanpspkeHUs! NMPUKOCHOBEHUS (B 3NEKTPOYCTAHOBKAaX, BbIMOSIHEHHbLIX MO
HOpPMaM Ha HanpsbkeHne NPUKOCHOBEHNS)

N3mepeHre HanpskeHWs MNPUKOCHOBEHWS MPOWM3BOAMUTCS MOCME MOHTaxa, MepeycTpoucTBa MU
KanuTanbHOro peMOHTa 3a3eMJISIoLLEro YCTPOMCTBA, HO He pexe 1 pasa B 6 neT. IamepeHne npomssoantcs
Npy NPUCOEAMHEHHbIX ECTECTBEHHbIX 3a3eMnuTensax u Tpocax BJI.

HanpsikeHne npUKOCHOBEHUSI U3MEPSIETCS B KOHTPOJSIbHbIX TOYKax, B KOTOPbIX 3TU BEMNUYMHbI
onpeferneHbl pacyeToMm Npu NpoekTuposaHun. Mo AnMTEeNbHOCTBI0 BO3AEWCTBUS HAaNpsXKeHUsi MOHMMaeTcs
CyMMapHOe BpeMs OeWNCTBUS penenHon 3aliuTbl M COOCTBEHHOrO BPEMEHW OTKMIOYEHMS BbIKNHOYATENS.
Jonyctumble 3HaYeHnsa HanpsxxeHns npukocHoBeHus Ha OPY nogctaHumii 110 - 1150 kB npuBeneHsbl Huxe:

OIMTEeJIbHOCTEL BO3IOEMCTBUS 0,10,2 0,50,7 0,9 1,0 n Bpuue



HANpPSXeHUs, C
HanpsxeHMe NPUMKOCHOBEeHMS, B 500 400 200 130 100 65.

28.6. I, K, M. MNpoBepka HanpsbkeHUs Ha 3asemnsiollem ycTponctse PY anekTpocTaHuun u
NOACTaHLUUIA MPU CTEKAHWUM C HErO TOKa 3aMblKaHUS Ha 3eMII0

lMpoBepka (pacyeTHast) NPOU3BOAUTCH MOCIE MOHTaXa, NepeycTponCcTBa, HO He pexe 1 pasa B 12 net
0N 3NeKTPoyCcTaHOBOK HanpshkeHneM Bbilwe 1 KB B ceTn ¢ adheKkTMBHO 3a3eMMNeHHON HernTpanbio.

HanpspkeHne Ha 3a3emrisiowem YCTPONCTBE:

- HEe OrpaHM4YMBaEeTCs AMs 3NEeKTPOYCTAHOBOK, C KOTOPbIX UCKIOYEH BBIHOC NOTEHUMANoB 3a npegernsl
34aHUIN N BHELUHNX OrpaxXgeHUn aneKkTpoyCTaHOBKM;

- He 6onee 10 kB, ecnn npeaycMoTpeHbl Mepbl MO 3aLUTE UIONALUUN OTXOAALMNX Kabenen cBs3u 1
TenemexaHvkun 1 no NpegoTBpaLLeHNto BblHOCa NOTEHLMATIOB;

- He 6onee 5 kB BO BCcex OCTanbHbIX Criyyasix.

28.7.T1, K, M. lNMpoeepka npobrBHbIX NPeaoXpaHUTENen B yCTaHoBKax HanpsxeHnem o 1 kB

lMpoBepka ncnpaBHOCTU NPOM3BOAUTCS He pexe 1 pasa B 6 nerT.

MpobuBHbIE npedoxpaHuTenu OOMKHbl ObiTb UCNPaBHbl WM COOTBETCTBOBATb HOMWHanbHOMY
HanpsHXeHWIo 3NEKTPOYCTaHOBKM.

28.8. I, M. MpoBepka uenu dasa-Hynb (Lenu 3aHyrneHns) B anekTpoyctaHoBkax Ao 1 kB ¢ rnyxum
3a3eMreHMeM HernTpanu

lMpoBepka NPoOn3BOANTCS OOHMM U3 CrieayHoLMX CNocoboB:

HenocpeACcTBEHHbIM M3MEPEHNEM TOKa OAHO(A3HOro 3amblkaHWs Ha KOPNyC MM HyNeBOW NPOBOA;

N3MEPEHNEM TMOJSIHOrO COMPOTUBIEHUST MNEeTNM pasa-Hynb C MOCregylwmM BblYUCIIEHMEM TOKa
OAHOMa3HOro 3aMblkaHUs.

KpaTHoCTb TOka 0AHOdA3HOro 3ambikaHWs Ha 3eMII0 MO OTHOLUEHMIO K HOMWHANbHOMY TOKY MITaBKOW
BCTaBKW UNu pacuenuTens aBToMaTU4YecKoro BbikniovaTens gOmkHa ObiTb HE MeHee 3HayeHusl, yka3aHHOro
B IMY3.

B akcnnyatauumn npoBepka Npov3BOAMTCS TONMbKO Ha BJ1 ¢ nepnognyHocTbIo He pexe 1 pa3a B 6 ner.

MpoBepka uenu dasa-Hynb JOIMKHA Takke NPOU3BOAUTLCS NPU MNOOKMIOYEHMN HOBLIX NOTpebutenen un
BbINONIHEHUM PabOT, BbI3bIBAOLLMX N3MEHEHNE COMPOTUBIEHNS Lienu.

29. CMNOBbLIE KABEJbHbLIE JIMHUN <*>

<*> lavepeHue TemnepaTypbl kabGenen, KOHTPOSlb COCTOSIHUSI aHTMKOPPO3UOHHOIO TMOKPbLITUS
TpyGonpoBoaoB kabernei BbLICOKOrO [aBrEHWsl, UCMbITaHWE MOANWUTLIBAOLMX arperatoB U YCTPOMCTB
aBTOMaTMYECKOrO NOAOrPeEBa KOHLIEBbIX My(T NPON3BOASATCH B COOTBETCTBUM C 3aBOACKVMU UHCTPYKLUSIMM.

29.1. 1, K, M. 'amepeHune conpoTUBEHNS N30nsLmnn

MiamepeHne npousBoaMTCS MeraoMmeTpom Ha HanpsbkeHune 2500 B. Y cunoBbix kabenen Ha
HanpsbkeHne 1 KB 1 Huxe 3HadeHne CONpPOTUBIIEHNS U30NALMM OOIMKHO ObITb He Huke 0,5 MOM. Y cunoBbix
kabenewn Ha HanpshkeHne 2 - 500 kB conpoTnBneHne M3onsauumn He HOpPMUpPyeTCS.

29.2. M, K, M. UcnbiTaHne nsonauumn kabenem noBbILLEHHBIM BbINPSAMIIEHHBIM HanNpsXXeHNem

29.2.1. UcnbiTaTenbHblE HANPSPKEHUS, OSIMTENBHOCTL UCMbITAHWIA, TOKA YTEYKN N UX aCUMMETPUS

WcnbiTaTensHoe HanpspkeHne NpuHMMaeTcs B COOTBETCTBUM ¢ Tabn. 29.1.

Tabnuua 29.1

VNCNBbITATEJIbHOE BbINPAMITEHHOE HAMPAXKEHWE, KB,
AInA CUNOBbLIX KABEJIEU

Karero- Kabenu c OyMaxHOM M3OJIALMEM Ha HaNpsaxeHue, KB

pus muc-—

nelraHua | oo 1 2 3 6 [10 [20 35 [110(150 |1220]1330|500
11 6 12 18 3660 [100]175|1285(347 |510(1670(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 ¢ mnjlacTMaccoBOMU Kabenu c pesmMHOBOM
pus Mc-| M30JALMEeM Ha HalpsXeHue, KB M3OJIAUMEN Ha HaNpsaXeHUe,
[IEITaHMA kB
0,66 1 3 6 10 |110 3 6 10
K> | <F>
II 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 <**>

<*> VcnbITaHye BbINPAMIIEHHbBIM HaNpPsbPKeHMEM OOHOXWIbHBIX Kabenen ¢ nnacTtMaccoBon usonsaumei
6e3 6poHU (3KpPaHOB), NPOSOXEHHBLIX HA BO3ayXe, He NPOM3BOAUTCA.

<**> Tlocne peMOHTOB, He CBfI3aHHbIX C MEPEMOHTaXOM kabens, wu3onAuUMS NpoBepsieTCs
MeraoMMeTpoM Ha HanpsbkeHue 2500 B, a ucnbiTaHWe NOBLILLEHHBLIM BbINPSMMAEHHBIM HaMNPs>KEHUEM He
npou3BoamnTCS.

PaspeliaeTca TEXHUYECKOMY PYKOBOOUTEMO 3JHEpPronpeanpuatus B npouecce akcnnyatauum (M)
MCX0Os M3 MECTHbIX YCMOBWMA KaK MCKITHOYEHWE YMEeHbLUaTb YPOBEHb MWCMbITATENBHOrO HanpshKeHus Ans
kabenbHbIX NMHMI HanpsbkeHeM 6 - 10 kB go 4UHowm.

[na kabenen Ha HanpshkeHve o 35 kB ¢ GymaxHOM M mnacTmMaccoBOW M3onAuMen AnNUTENbHOCTb
NPUNOXEHNsT MOJTHOTO UCMbITATENbHOIO HaMpPsKEeHWUS MPU NPUEMO-COATOYHbBIX UCMbITaHMsAX cocTtaBndeT 10
MUH., @ B MpoLecce aKkcnnyatauum - 5 MuH.

[ns kabenew ¢ pesnHoBon nsonauunen Ha HanpsxeHme 3 - 10 KB onuTenbHOCTbL NPUNOXEHNS NOSHOro
ucnblTatenbHOro HanpskeHus - 5 muH. Kabenu ¢ pesuHoBon wmsonsumen Ha HanpshkeHune o 1 kB
UCMbITaHWUAM MOBbILLEHHBIM HanpsXXeHNeM He noaBepratTCcs.

Ons kabenen Ha HanpsbkeHne 110 - 500 kB onutenbHOCTbL MPUNOXKEHUS MOSIHOrO UCMbLITATENbHOIO
HanpsHKeHMs Npy NPUeMOo-CAaTOYHbIX UCMbITAHUSX U B SKCMnyaTaumum coctaBnseT 15 MuH.

[onycTMMble TOKM YTEYKM B 3aBUCUMOCTU OT MUCMbITAaTENBHOIO HaMpshKeHUs U OOMNYCTUMbIE 3HAYeHUs!
KoadbhmLMEeHTa acCUMMETPUN NPU N3MEPEHMM TOKa YTEYKM NpuBeaeHbl B Tabn. 29.2. AGcontoTHoe 3HayYeHne
TOKa YTEYKM He sABnseTcd OpakoBouyHbIM nokasaTenem. KabenbHble nMHUKM C  YOOBNETBOPUTENBHOW
N30MAunen OOMKHbI UMETb CTaburbHble 3HA4YEHUSA TOKOB yTeuku. [1pyn NpoBeAeHNM UCMbITAaHUS TOK YTEYKM
OOMKeH yMmeHbllaTbes. Ecnu He nmpomcxoguT yMEHbLUEHMSI 3HAYEeHWs] ToKa YTedku, a Takke npu ero
yBEMMYEHUN NN HECTabUNBHOCTM TOKa UCMbITaHNE NPOM3BOAUTL A0 BbIsIBNEHUs gedekTa, HO He Bonee Yem
15 MUH.

Tabnuua 29.2

TOKW YTEYKM U KOSODOULIMEHTBI ACUMMETPUM 1A CUNOBbLIX KABEJEN

Kabenu JicnelTaTesibHOE IomnycTyMBIEe JomycTuMEIE 3HAYEHUS
HanpsXeHMEM, |HaNpsxXeHMre, KB|[3HadeHMA TOKOB KOB50OMULIMEHTA
KB YTEeUKM, MA aCHUMMeTPUN
(Imax/Imin)
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 HopmupyetTcsa |He HOpMupyeTCH
150 347 To xe To xe
220 510 -"- -"-
330 670 =" ="
500 865 ="- ="




Mpu cmelwaHHoM nNpoknagke kabenew B kKa4ecTBE UCMbITATENbHOIO HaMPSXKEHWS A51s BCen KabernbHON
FNIVHUW MPUHMMATb HaUMEHbLLEE U3 UCMbITaTENbHbIX HAaNpPsPKeHW no Tabn. 29.1.

29.2.2. lNMepuoamyHOCTb UCMbITAHWA B NpoLecce aKkcnnyaTauum

Kabenu Ha HanpshkeHune 2 - 35 kB:

a) 1 pas B rog - ons kabenbHbIX IMHUA B TeYeHne nepBbiX 2 NeT Nocne BBoda B 3KChiyaTtauuto, a B
JarnbHenwem:

- 1 pa3 B 2 roga - Ans kabenbHbIX NMHWIN, y KOTOPbIX B T€YEHWe MnepBbix 2 NneT He Habnganocb
aBapuiiHbix NpoboeB n NpoboeB Npu NPoUNaKTUYECKNX UCNbITaHMAX, U 1 pa3s B rog Ana kabenbHbIX TMHUA,
Ha Tpaccax KOTOpbIX NPOM3BOAMIMUCL CTPOUTENBHLIE N PEMOHTHbLIE PAbOThl M HA KOTOPLIX CUCTEMATUYECKM
NPOUCXOAAT aBapuiiHble NPOOOK N30NALNN;

- 1 pa3 B 3 roga - ansi kKabenbHbIX IMHUIA Ha 3aKPbITbIX TEPPUTOPUSIX (MOACTaHLMUN, 3aBOAbI U Ap.);

- BO BpeMsl KanuTasbHbIX PEMOHTOB 00OpPyOoOBaHUs AN KabenbHbIX JMHWA, MPUCOEOMHEHHBIX K
arperaTam, u kabenbHbIx nepemblyek 6 - 10 kKB Mexay cObopHbIMK WMHamMK 1 TpaHcdopmatopamu B Tl 1
PI;

6) ponyckaeTcst He MPOBOANTL UCTIbITAHNE:

- 0N kabenbHbIX NMHUA anuHon o 100 m, KoTopble ABNSAOTCA BbiBogaMu M3 PY u Tl Ha Bo3ayLHbIe
FIVHUW 1 COCTOAT M3 OBYX NapannenbHbix kabenew;

- Ans KabenbHbIX NMHWI CO CPOKOM 3KchnyaTtauun Gonee 15 neT, Ha KOTOPbIX yAenbHOE 4MCho
OTKa30B M3-3a anekTpuyeckoro npobos coctaenset 30 n 6onee oTka3or Ha 100 km B rog;

- ANng kabenbHbIX NMHUIA, Nognexawnx PEKOHCTPYKLMN Unu BebiBody U3 paboTtkl B bnvbkanwmve 5 ner;

B) OonycKaeTCsa pacrnopskeHUeM TEXHUYECKOro PyKOBOAUTENS IHEPronpeanpuaTusa ycTaHaBnuBaTtbh
apyrue 3HayeHnsa nepuoguyHOCTU UCMbITAHUA N UCMbITaTENbHbLIX HANPSXKEHWI:

- Ona nuTalwmx KabemnbHbIX JIMHUMIW CO CPOKOM 3Kcnnyatauum ©6onee 15 net npu uucne
coeguHUTENbHBLIX MydT 6onee 10 Ha 1 KM AJUHBI;

- Ona kabenbHbIX NUHWIA Ha Hanpsbkenve 6 - 10 kKB co cpokom akcnnyataumm 6onee 15 neT, Ha
KOTOPbIX CMOHTUPOBAaHbI KOHLeBble 3aaenku Tornbko Tunos KBB 1 KBB n coeguHutensHblie MydTbl MECTHOMO
N3roTOBMEHUS, MPU 3HAYEHUM UCMLITATENBHOIO HaNpsXKeHust He meHee 4UHOM 1 NeprvoguyHOCTUN He pexe 1
pasa B 5 ner;

- Anga kabenbHbIX NMUHUA Ha HanpsbhkeHne 20 - 35 kB B TeuyeHue nepBbix 15 nNeT ucnbiTaTenbHoOe
HanpskeHue A0SMKHO cocTaensaTe SUHOM, a B AanbHenwem 4UHoMm.

Kabenu Ha HanpspkeHue 110 - 500 kB:

- yepe3 3 roga nocre BBoAA B akcnnyatauuio M B nocnegywowem 1 pas B 5 net. Kabenn Ha
HanpsikeHue 3 - 10 kB ¢ pesnHoBon nsonsdunen:

a) B CTauMoHapHbIX yCTaHoOBKax - 1 pa3 B rog;

6) B CE30HHbIX yCTaHOBKaX - nepe HacTynneHneM Ce3oHa;

B) nocre KanuTanbHOro peMoHTa arperarta, K KOTOpoMy NpUcoeanHeH Kkabenb.

29.3. T, K. Onpegenexve uenocTHOCTU Xun kabenewn n gasmposka kabenbHbIX NMHUIA

MpousBoauTCsa B 3KCMyaTaumn nocrne OKOHYaHUS MOHTaxa, nepemMoHTaxa MydT Unm oTCoeaAnHEHUs
Xun kabensi.

29.4. T1. OnpepgeneHvne conpoTUBIEHUS XK Kabens

MponsBoguTcs ans nuMHUM Ha HanpsbkeHne 20 kB v Bblwe.

ConpoTtuBneHue xun kabenemn NoOCTOSAHHOMY TOKY, NPUBEAEHHOE K yAeNIbHOMY 3Ha4YeHuto (Ha 1 KB. MM
cedeHus, 1 M anuHbl, Npu Temnepatype 20 °C), gomkHo 6biTb He 6onee 0,01793 Om gna megHon n 0,0294
Om ans anoMuHueBon xwun. ViamepeHHoe conpoTuBneHne (NpuBedeHHOe K yaAeNbHOMY 3HAYeHW0) MOXeT
OTNNYaTbCS OT YKa3aHHbIX 3Ha4YeHun He 6onee Yyem Ha 5%.

29.5. . OnpeaeneHne anekTpuyeckon paboyen emMKocTy kabenen

OnpepeneHne NponsBoauTCs ANs NIMHUMI Ha HanpsbkeHne 20 kB 1 Bbiwwe.

M3amepeHHas eMKOCTb, MpUBEAEHHAs K yAenbHOMY 3Ha4YeHMo (Ha 1 M AnKWHbI), JOIMKHa OTNuYaTbCs OT
3Ha4YeHWI NpU 3aBOACKMX UCMbITAHNAX He Bonee yem Ha 5%.

29.6. M. KoHTponb cTeneHn ocyLleHnsi BepTUKarnbHbIX y4aCTKOB

KoHTponb cTeneHn OcylleHUs BepTuKanbHbIX YYaCTKOB MPOU3BOAMTCS MO PELUEHUI0 TEXHUYECKOro
PYKOBOAUTENNS 3HepronpennpuaTus.

KoHTponb npousBoguTca Ans kabenewm ¢ NponUTaHHOW BSI3KMM COCTABOM OyMakHOW M3onsiumen Ha
HanpsbkeHue 20 - 35 kB nyTem namepeHnst n conocTaBneHnst Harpeea MeTannyeckmx o6onoYek B pasHbixX
TOYKax BEpPTUKaNbHOro yyacTka NuMHUW. PasHOCTb B HarpeBe OTAENbHbIX TOYEK Mpu ToKax, OnmMskmx K
HOMWHanNbHLIM, HEe AofmkHa ObITb 6onee 2 - 3 °C.

29.7. N, K. \amepeHune TokopacnpeneneHust No OAHOXWUIbHbIM Kabensam



HepaBHOMEPHOCTb pacnpeferneHns TOKOB MO TOKOMPOBOASALWMUM XuiaM u oborovkam (3kpaHam)
kabenewn He gormkHa 6biTb 6onee 10%.

29.8. N, M. lNpoBepka aHTUKOPPO3NOHHbIX 3aLLUT

[Mpn npuemke nMHUA B 3KCMMyaTauuMio K B MNpouecce 3Kcnnyatauuu nposepsieTcsa pabota
AHTUKOPPO3UNOHHbIX 3aLuUT Ans:

- kabernem c wmeTannuyeckon OBOMOYKOW, MNPOMOXKEHHbIX B TPYHTAX CO CpedHeln W  HU3KOM
KOPPO3MOHHOW aKTMBHOCTLIO (yOenbHoe conpoTuBrieHne rpyHTa Boiwe 20 Om/M), npu cpegHecyTOYHON
NNOTHOCTU TOKa yTeukn B 3eMnio Boiwe 0,15 MA/KB. am;

- kabenen c MeTanM4Yeckon OOOMOYKON, MNPOSIOKEHHLIX B TPYHTax C BbICOKOW KOPPO3MOHHOM
aKTUBHOCTLIO (yaenbHoe conpoTuBneHne rpyHTa meHee 20 Om/m), npu niobo cpeaHeCYTOYHOM NIOTHOCTH
TOKa B 3eMJII0;

- kabenew ¢ He3alWwULLIEHHOW 060OYKOM M paspyLUEHHbIMU OPOHEN 1 3alUTHLIMU MOKPOBAMU;

- cTanbHoro TpybonpoBoaa kabenewm BbICOKOTO AaBMEHMS HE3ABMCMMO OT arpeCcCUBHOCTW FpyHTa U
BMAOB MU30JALMOHHBIX MOKPBITUNA.

Mpu NnpoBepke U3MepsaTCS NOTeHUManbl 1 TOKM B obonoyvkax kabenen n napaMmeTpbl 3NEKTPO3aLLnThbI
(TOK M HanpshkeHue KaTOAHOW CTaHuuK, TOK ApeHaxa) B COOTBETCTBUM C PYKOBOAALMMU yKa3aHWsSMMU MO
ANEKTPOXMMMNYECKON 3aLLMTe NOA3EMHBIX IHEPreTUHECKUX COOPYKEHUIN OT KOPPO3UMK.

OueHKy KOpPO3MOHHOW aKTMBHOCTW TPYHTOB W €CTEeCTBEHHbIX BOA crnegyeT npou3BoauTb B
cootBeTcTBMM C TpebosaHuammu NOCT 9.602-89.

Cpokn npoBefdeHuss MaMmepeHun oGnyxgawwmx TokoB B 3emne (M) onpegenstoTca TEXHUYECKUM
pykoBoAUTENEeM aHepronpeanpuaTus, Ho He pexe 1 pasa B 3 roga.

29.9. 1M, K, M. OnpeaeneHve xapakTepuCTUK Macna u n3onsaumoHHON XXUOKOCTU

OnpeneneHne npov3BOAMTCA ANsl BCEX 3NIEMEHTOB MacrOHaMOMHEHHbLIX KabenbHbIX JfMHUA Ha
HanpsbkeHne 110 - 500 kB 1 gns koHueBbix MydT (BBOOOB B TpaHcdopmaTopbl u KPYQJ) kabenen c
nracTMaccoBon nusonsumnen Ha HanpskeHne 110 kB.

Mpobbl macen mapok C-220, 5-PA, MH-3 1 MH-4 1 nsonaumoHHon xungkoctn mapku NMMC gomkHbI
yOOBNETBOPATb TpeboBaHNsIM HOpM Tabn. 29.3 n 29.4.

Tabnuua 29.3
HOPMbI

HA MOKASATEJIN KAHECTBA MACEJ1 MAPOK C-220, MH-3 N MH-4
N U30NALUMOHHOU XKNAKOCTU MAPKWN NMMC

MokazaTenb kayecTBa [nsi BHOBb BBOANMOM B akcnnyatauumm
mMacna NNHUA
C-220, MH-3, NMcC C-220, 5PA MH-3, [IMMC
5PA MH-4 MH-4
MpobusHoe 45 45 35 42,5 42,5 35

HanpsHkeHue B
CTaHOapTHOM cocyge,
KB, He meHee
CteneHb gerasauum 0,5 1,0 - 0,5 1,0 -
(pacTBOpEHHBIN ras),
%, He bonee

MpumevaHune. WcnbiTaHns macen, He ykasaHHbIXx B Tabn. 29.3, npousBoanTb B COOTBETCTBUM C
TpeboBaHNsIMM U3rOTOBUTENS.

Tabnuua 29.4

TAHIEHC YT A ONSINEKTPUYECKUX NMOTEPb MACTIA
N N30TALMOHHOW XKMOKOCTW (MPW 100 °C), %, HE BOJEE,
ANA KABEJIEW HA HAMNPAXXEHNE, KB

Cpok paboTel KabeJibHBIX 110 150 - 220 330 - 500
JIVMHUN

llpu BBOmE B paboTy 0,5/0,8 <*> 0,5/0,8 <*> 0,5/-
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<*> B uucnurene ykasaHo 3HaudyeHue onst macen mapok C-220 un 5-PA, B 3HameHaTene - gna MH-3,
MH-4 n INMMC.

WcnbiTaHue npob macna n n3onsumoHHOM XUAKOCTU NPON3BOASAT Npy BBOAE B 3KCMnyaTauuto, Yyepes 1
rogd, 3atem yepes 3 roga v B nocriegytowem 1 pas B 6 net. Ecnu 3HayeHus anekTpuyeckon NPOYHOCTU U
cteneHn pgerasauum macna MH-4 cooTBeTCTBYIOT HOpMaMm, a 3HadeHus tg genbta, M3MEpPEHHble Mo
metogmke [OCT 6581-75, npeBbiwawT ykasaHHble B Tabn. 29.4, npoby macrna AonofHUTENbHO
BblgepxuBaloT npu TemnepaTtype 100 °C B TeuyeHme 2 4, nepvoguydeckun usmepss tg geneta. [Mpwm
YMEHbLUEHUN 3HaYeHns tg aenbTa npoba macna BblaepxmBaeTcs npy temnepatype 100 °C go nonyyeHusi
YCTaHOBMBLLEIOCH 3HAYEHWs, KOTOPOE NPUHUMAETCH 3a KOHTPOSbHOE 3HayeHue.

Honyckaetca gna MHKJ1 Hu3koro gaBneHus npomsBoguTb oT60p Npod mMacna m3 Komnnekropa, a npwu
Hey40BNEeTBOPUTENbHbBIX pe3ynbTaTax 13 6akoB gaBreHus.

29.10. M, K, M. OnpegeneHne o6bema HepacCTBOPEHHOrO rasa (MponNUTOYHOE UCTbITaHKE)

WcnbiTaHne nponsBoanTcs Ans MacnoHanonHeHHbIX kabenbHbIX NHuin Ha HanpsxkeHne 110 - 500 kB.

CopaepxaHne HepaCcTBOPEHHOrO rasa B M30MsLMKM OOMKHO ObiTb He 6onee 0,1%. NepnoanYHOCTL - B
cooTBeTCcTBUM C n. 29.9.

29.11. 11, K. NpoBepka 3a3emnsioLLero yCcTponcTea

lMpoBepka 3a3eMnsIoLLErO YCTPOWCTBA MPOU3BOAUTCS B COOTBETCTBUM C pa3geniom 28.

Ha nuHmsix Bcex HanpshKeHWN 3MepSieTCa CONPOTMBIIEHNE 3a3EMITEHUSA KOHLIEBBIX MydT 1 3a4€enoK, a
Ha NUHMAX Ha HanpsbkeHne 110 - 500 kB - Takke MeTannM4ecKkMx KOHCTPYKUMIA KabenbHbIX KOMogueB u
NOAMUTOYHBIX MYHKTOB. B akcnmyataumym COMpPOTMBIIEHWE 3a3eMISIEHVS M3MEPSIETCA MNpY KanuTanbHOM
PEMOHTE 3a3eMNAWNX YCTPOWUCTB, a LEMOCTHOCTb METamnnM4Yeckon CBSA3M Mexay 3a3eMnntensmu
KabenbHbIX NMHWIA Ha HanpsbkeHne 110 kB v Bbiwe 1 HenTpanbio TpaHcdopmaTopa - 1 pa3 B 3 - 5 ner.

29.12. 1, K, M. UcnbitaHne nnactmaccoson obonoykn (wnaHra) kabenen Ha HanpsbkeHne 110 kB un
BblLLE NOBbILLEHHbLIM BbINPSIMIEHHLIM HaMNpsXKeHWeM

Mpu uvcnbiTaHUsX BbiNpsiMIieHHoe HanpsbkeHue 10 kB npuknagbiBaeTcss Mexay MeTannyeckon
obonoykon (akpaHoM) 1 3emnen B TedeHne 1 MyH. icnbiTaHua NpoBOASATCS nepen BBOAOM B 3KCMyaTaumio,
yepes 1 rog nocne BBoAA B AKCMMyaTaUmio 1 3aTeM Yepes Kaxable 3 roga.

29.13. . UcnbiTaHne HanpsXXeHeM nepeMeHHOoro Toka Yactotbl 50 My

Takoe uvcnbITaHWe [onyckaeTca Ans KabenbHbiX NMHMIA Ha HanpshkeHne 110 - 500 kB B3ameH
UCMbITaHWS BbINPAMITIEHHBIM HAMPSKEHNEM.

WcnbiTaHne nponssoanTtcs HanpsxeHuem (1,00 - 1,73) UHom. [JonyckaeTcs NpoM3BOAMTbL UCTbITAHMS
nyTeM BKIMOYEHMS KabenbHOW NMMHUM HA HOMKHanbHoe HanpsbkeHne UHOM. [nuTenbHOCTb UCMbITaHUS - MO
COrracoBaHuio NOTpeduTeNns ¢ NPeanpuUATMEM-N3rOTOBUTENEM.

29.14. M. VcnbiTaHne Ha cogepXaHne OTAEeNbHbIX paCTBOPEHHbIX ra3oB

McnbiTaHne npon3BoanTCs Ansi MacroHanoMHEHHbIX KabenbHbIX NMMHMIA Ha HanpshkeHne 110 - 500 kB
npw NpeBbILEHNN HOPMbI Ha oblliee codepXaHne pacTBOPEHHLIX UM HEPACTBOPEHHbIX ra3oB (M. n. 29.9 n
29.10).

[nsa aTon Lenu npuMmeHsaeTcs MeTon XpomaTtorpadumyeckoro aHanusa no razam H2, CO u CO2. Ecnn
HabnogaeTcs ycTonuMBas TEHOEHUMS pocTa CopepXaHus rasa, TO JIMHUS OTKI4YaeTcs U AarnbHenLwmn
pexvMm paboTbl onpedensieTcs COrnacoBaHHbIM  pPEeLIeHNEM  3HEPronpeanpusaTvs U NpeanpusaTus-
N3roToBUTENS.

30. BO3AYLWUHbIE IMHUW SNEKTPOMNEPEOAYN

30.1. I, M. V3amepeHns Ha Tpacce BO3OYLUHbIX FMHUA, NPOXOLSALWEN B JIECHbIX MaccuBaX, 30Hax
3eneHbIX HacaXXgeHun

Mpon3BoanTCA M3MEepeHne LINPUHBI MPOCEKW, BbICOTbI AEPEBbEB W KYCTapHMKOB MNOA MpPOBOAAMMW,
pPacCTOSIHUI OT 3NeMEeHTOB BO34yLUHbIX NuHMK (BJT) 4O CTBONOB AepeBLEB U UX KPOHbI.

PacctosiHus 1 lWwmprHa Npocek AOMKHbI COOTBETCTBOBAaTL [1paBunam ycTponcTBa 3MeKTpoyCTaHOBOK
(oanee - MY3) n MNMpaBunam oxpaHbl 3NEKTPUYECKUX CETEMN.

Ha BJ1 ¢ HensonupoBaHHbIMU NPOBOAAMU MU3MEPEHME LUMPUHBI NMPOCEKN MPOU3BOAUTCH He pexe 1
pasa B 3 roga, M3amepeHue BbICOTbl JePeBbEB N KYCTapHUKOB No4 NPoBoOgaMu - No Mepe HeoBxo0aAMMOCTH.



30.2. KoHTponb pacnonoxeHus yHOaMeHTOB OMnop, 3adefnky OCHOBaHUW OMnop B FPYHTE, COCTOAHUSA
dyHOaMeHTOB

30.2.1. . KoHTponb pacnonoXeHnsi 311eMeHTOB OMnop

MpounsBogATcsa namepeHne (BbIoopoyHO) 3arnybneHms xene3obeToHHbIX ONnop B FPyHTE, onpeaeneHme
pacnonoxeHna yHOAAMEHTOB MeETannMyecknx Onop U Kene3obeTOHHbIX Onop Ha OTTSKKax, a Takke
3anoXeHUs purenen n pacnonoXeHns aHKEPOB OTTSDKEK.

M3mepeHHble 3HadeHnst Ha BJ1 35 - 750 kB He JomkHbl NpeBbIwaTh A4OMYCKOB, NPMBEOEHHbIX B Tabn.
30.1 n B npoekTax KOHKpeTHbix BJI. WN3amepeHus BbinonHsoTca 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

HanmeHoBaHune CsobogHocTosLue Onopbl ¢
onopel OTTSHKKaMM

PaccTosiHne mexgy ocsmm +/- 20 +/- 50

NOAHOXHWKOB B MiaHe

Pa3HocTb BepTMKarbHbIX OTMETOK 20 20

Bepxa NOAHOXHMNKOB <*>

CwmeLlleHne LeHTpa NoAgHOXHMKA B - 50

nnaHe

<*> KonunyectBO NpOKNagok Ans KOMNeHcauun pasHoCTM OTMETOK AOIMKHO ObiTb He Gornee 4veTbipex
obwen TonwmMHon He Gonee 40 mMM; nnowagb M KOHUrypauus MPOKNagoK AOMKHbI COOTBETCTBOBaTb
KOHCTPYKLMM OMOPHbIX YacTewn onopbl.

3arnybneHune B rpyHT >xeneszobeToHHbIX onop BJ1 0,38 - 20 kB gomkHo 6bITb He MeHee 1,5 m gnsa Bl
0,38 kB 1 1,7 m ana BJl 6 - 20 kB. /3amepeHne npon3BoauMTCA Ha BCEX CMOXHbIX onopax n Ha 20%
NPOMEXKYTOYHbIX Onop.

30.2.2. 1, M. KoHTponb cOCTOSAHUSA hyHOaMEHTOB

NamepsaoTca pasmMepbl CKOMOB U TpewwmvH (PyHOaMEHTOB WM OTKIMOHEHWUS pas3MELLEHMSI aHKEepHbIX
OonToB, a TakkKe UX pa3mepoB.

M3mepeHHble 3HayeHMs He [OIDKHbl MpeBbllaTb MNpUMBEAEHHbIE B TUMOBOW WHCTPYKLMM MO
aKCMyaTauum BO3AYyLUHbIX NIMHUIA aneKkTponepenaymn HanpshkeHnem 35 - 800 kB (ganee - TU BJ1 35 - 800 kB)
n npoektax BJl. YMeHblLUeHNE anameTpa aHKepHbIX BONTOB, 3a30pbl MeXay NATON onopbl U yHAAMEHTOM
He JonyckatTcs.

MeproanyHoCTb n3MepeHun - 1 pa3 B 6 ner.

30.3. . KoHTpornb NonoxeHusi onop

M3mepseTca cmelleHne onop BOONb M nepneHamkynsapHo ocu BJ1, nonoxeHue TpaBepc Ha onope.

JonycTumble 3Ha4YeHWs CMeELLEHUsT ONop U OTKIOHeHWUs Tpasepc npueedeHsl B CHul 3.05.06-85 un
Tabn. 30.2.

Tabnuua 30.2

AOMYCTUMBIE OTKITOHEHWA NMONOXEHNA OrNOP
N NX 3JIEMEHTOB HA BJ1 35 - 750 KB

HaumeHoOBaHMe HpeneanbIe SHaAUEeHMA IIJi4d OIIoP

xeJjie300eTOHHEIX | MeTaJlJInue CKUX OEePEBAHHEBIX

1. Orunomenme oTkJyioHeHMs|1:100 - nus 1:200 1:100
OT BEPTHMKAJILHOM OCH NopTaslbHBIX

BOOJIb U monepek BJI Orop

BEPXHEI'O KOHLIA CTOMKU 1:150 - ngnsa

OIIOPEI K €€ BEICOTE OIOHOCTOEUHEIX




onop

2. CwMeleHMre OIIOPEH
[NepPrneHONKYJIAPpHO ocu BIJI
(BEIXO M3 CTBOpPA) :

- IJ18 OOHOCTOEUHEBIX
ONOp NpMU IOJIMHE
npoJjieTa, M:

no 200

Bojyee 200

or 200 mo 300

Bojyee 300

- IJ11 NOopTaJlbHBIX
MeTaJINIMYeCKMX OIIOp Ha
OTTSXKAX IPU IJIMHE
npoJjieTa, M:

no 250

Bojyee 250

- IOJIs NOPTaJlbHEIX
XeJjie300€eTOHHBIX OIIOP

100 MM
200 MM

200 MM

100

200
300

200
300

MM

MM
MM

MM
MM

100 MM
200 MM

3. OTKJIOHEeHME KOHLAa
TPaBepPCH OT
TOPMU3O0HTAJILHOM OCHU
(oymmHa TpaBepcH L)

1:100 L - musa
OIOHOCTOEUHEBIX
orop

4. OTKJIOHEHME KOHIa
TPaBEPCH MNPOMEXYTOUHOM
Oonopel BHnoJsib BJI; nmsa
YITJIOBOM OIIOPEL —
OTHOCUTEJIBHO
OMCCEeKTPUCH yTIJla
nosopora BJI (mimHa
TpasepcH L)

1:100 L - pnsa
OIOHOCTOEUHEBIX
orop

100

MM

5. OTkKJIOHEHME OT
IPOEKTHOT'O PaCCTOSHUS
MEeXOy CTOMKaMU
IIOPTAaJIbHOM OIIOPEL
OTKJIOHEHME OCHU TpaBepPCH
IIOPTAaJILHOM OIIOPEL C
OTTSXKAMU OT
TOPMBOHTAJIBHOM OCHU
(onmHa TpaBepcH L) :
o 15 M

Bosiee 15 M

100 mMm

1:150 L
1:250 L

1:1
1:2

50 L
50 L

30.4. KoHTponb COCTOSAHMSA OMnop
30.4.1. 1, M. N'amepeHne npornboB MeTanIoKOHCTPYKLMIA ONop

M3mepeHne npornboB 3NEeMEHTOB  MeTalfIM4yeckMx Ornop W MeTannMyecknx SneMeHTOB
Xenes3obeTOHHbIX OMop NPOU3BOAMTCS Npu OBHapyXeHWn BO BPEMsi OCMOTPOB Aedopmauum  3TUx
anemeHToB. lNpefenbHble 3Ha4YeHNs1 AOMYCKOB Ans CTpenbl npornba (KpMBU3HbLI) 3NEMEHTOB METaNIMYecknx
onop 1 MeTanmnnyeckmx getanem xene3obeToHHbIX onop BJ1 HanpspkeHnem 35 - 750 kB npuBeaeHbl HUXe:

TpaBepca OIop 1:300 pmmHBEL TpabBepPCH

CToVvika MM IIOOKOC 1:750 promHEl CcTOMKM (rmomkoca),
METAaJININUECKOM OIIOPEL HO He Oojsiee 20 MM

[IogCHBEIE YTOJIKM MEeTAaJIJIMueCKUX 1:750 OJaMHBEL SJIeMeHTa.

OIOp B INpemesax I[aHeJIu U
DJIEMEHTOB peUeTKM B JIOOOM



IMJIOCKOCTU

[MepnoanyHOCTb N3MepeHUi - Mo Mepe HeobxoanmocTu (Mo pesynbTataM OCMOTpa onop).

30.4.2. T1, M. KOHTpOsb OTTSKEK ONop

NamepseTca TshkeHne B TPOCOBBIX OTTSKKax onop. MaMepeHHoe 3HavyeHue TSXKEHMS MpU CKOPOCTU
BeTpa He 6onee 8 M/C 1 OTKNOHEHUN MOJIOXEHUS OMNOp B nNpedenax, npueedeHHbix B Tabn. 30.2, He OOMKHO
oTnMyaTbCsa OT NPeAyCMOTPEHHOro NpoekToM bornee yem Ha 20%.

KoHTponupyeTcst LenoCTHOCTb OTTSHKEK. YMEHbLUEHME MIoLWaan CeYeHns Tpoca OTTSKKN He LOIDKHO
npesbiwats 10%.

N3mepeHunsa nponssogaTcsa B cootBeTcteum ¢ TU BJ1 35 - 800 kB.

30.4.3. M. KOHTpOmnb KOPPO3MOHHOIO M3HOCa MEeTanfmnyeckux anemMeHToB onop

KoHTponto noanexaTr MeTannuMyeckme Onopbl M TpaBepcCbl, MeTannuMyeckne IneMeHTbI
Xene3obeTOHHbIX U AepPeBSIHHbIX OMNop, MeTannMyeckme NOgHOXHNKK, aHKepbl U TPOCHI.

MNamepsietca Ha BJ1 B 3oHax V - VII ctenenn 3arpA3HeHHOCTM aTMocdepbl MONepeyvyHoe ceveHue
MeTanfmMyecKkmx 3f1IEMEHTOB OMNop, YMEHbLUMBLLEECS B pe3yrbTaTe KOPpPO3nu.

Mpn CAMOWHOM WM  SA3BEHHOW  KOPPO3UW  METasSIOKOHCTPYKLUUIA  OONYCTUMOE  OTHOLUEHME
(aKTU4ECKOro CEeYEHUs1 MeTanMyeckoro afieMeHTa (getanu) K NpeayCMOTPEHHOMY MPOEKTOM HE LOIDKHO
ObITb MeHee:

- 0,9 - ANg HecyLlWNX 3rEeMEHTOB;

- 0,8 - Anst HEHeCyLWMX 3NIEMEHTOB;

- 0,7 - BN KOCbIHOK.

He gonyckaeTcs CKBO3HOE KOPPO3MOHHOE MOpaXeHue, LeneBasi Koppo3nusi C MOSABIEHNEM TPELLVH U
paspyLleHMEM CBapHbIX LLUBOB, TPELLMHbI B CBAPHbIX LLIBAX M OKOMOLLOBHOW 30HE, TPELLMHbI B MeTanne.

MepuoanyHOCTb N3MepeHuii - He pexe 1 pasa B 6 ner.

30.4.4. 11, M. N3amepeHune aedekToB xene3obeTOHHbIX Onop U NPUCTaBOK

MpousBoouTCcs M3MepeHue TpeLMH, Npormbos, paspylleHust GeToHa Xene3obeTOHHbIX Oomnop U
NPUCTaBOK.

OnemeHTbl onop OpakylTcs Npy 3HaYeHMsIX NPOrMboB CTOEK OMOp, pasMepax TPELMH U CKBO3HbIX
OTBEPCTUI, HE NpPEBbILIALWMX NpuBeAeHHbIX B Tabn. 30.3.

Tabnuua 30.3

MPEAEJIbHLIE S3HAYEHWA MPOITMBOB 1 PASMEPOB
JEPEKTOB XXENIESOBETOHHbLIX CTOEK OINOP N NMPUCTABOK

XapakTep nedpexTa HamboJsbliee 3HaUeHMUE

1. LeHTpudyIMPOBAHHEE CTOMNKM OIOP U
npucTaBku Ha BJI 35 - 750 kB

1.1. VICKpMBJIEHME CTOMKM OIOHOCTOEUHOM 10 cMm
CBOOOIOHOCTOSAIWEN OIIOPHL

1.2. llMpuHa PaCKPBEITMS I[IOIEPEUHEIX TPEeUH 0,6 MM

II0 BCEM I[IOBEPXHOCTU OeTOHa CTOWKU

1.3. To %e Ha CTOMKax C HalpsSXEeHHOM He nmonyckaeTcs
apMaTypoO¥ M3 BBICOKOINPOYUHOM IIPOBOJIOKMU

1.4. IlMmpMHa PaCKPEITUSA NPOINOJIBHEIX TPENMH B 0,3 MM

OeToHe NIpPM MX KOJMUECTBE B ONHOM CEUEHUU
HoJjlee OBRYyX Ha OJuHe 3 M

1.5. [momanb CKBO3HOI'O OTBEPCTHUSA B OeTOHe 25 KB. CM
CTOMKN

2. BuOpPHUPOBAHHEIE CTOMKM M NPUCTABKMU OIOP
Ha BJI 0,38 - 35 kB

2.1. OTKJIOHEeHMe BepUMHE CTOMKM OT Ipm II - 15 cm
BEPTMKAJIBHOT'O IIOJIOXEHMUS C ydeTOM II0OBOpOTa Ip M - 50 cMm
B T'PYyHTEe (OpM OTCYTCTBMM BeTpa M ITOJIOoJena)

2.2. VI3MepeHMe pacCCTOSAHMA MEXIY CTOMUKOM U 15%

OCHOBAHMEM I[OIOKOCA CJIOXHOM OIOPHL II0

CPaBHEHMIO C MNPEeOyCMOTPEHHEM MIPOEKTOM
2.3. llmpuHa PACKPHTHSA [ONepeuHHX TpemmH Ha |0,1 MM
oamHe 1 M




2.4. llmpuHa PaCKPBTUS OPONOJILHEIX TPEMUH 0,5 MM
2.5. Ilnomanmb ckojla OeToHa C ODOHaXeHMUEM 25 kB. CM
NPOOOJILHOM apMaTyphl

lMeproamyHOCTb M3MepeHUn - He pexe 1 pasa B 6 ner.

30.4.5. I, M. KoHTponb gepeBsHHbIX AeTanen onop

Mpn nprvemke wnamepsaeTcss BbIOOPOYHO COOTBETCTBME TEOMETPUYECKMX pPa3MepPoB [OepPeBSIHHbIX
geTanen onop pacyeTHbIM 3HaYEHUSIM.

OTKnoHeHne pa3MmepoB aeTanen ot NpefyCMOTPEHHbIX MPOEKTOM AoMnycKaeTcs B npeaenax:

- no muaMmeTpy - -1 cMm

+2 cMm;

- N0 ANWHE - +/- 1 CM Ha KaXgbIi MeTp ANUHbI;

- MMHYCOBbIN JONYCK A5 TPaBepC He AoMyCcKaeTcs.

M3mepeHune nponssoautes Ha 8 - 10% getanewn onop.

Mexay peMoHTamu namepsieTcs creneHb (rnybuHa, pasmepbl) BHELHErO U BHYTPEHHEro 3arHMBaHus
Aetanen onop.

[MeproanyYHOCTb U3MEPEHUI, @ TakKe MeCTa, B KOTOPbIX KOHTpPoONupyeTcs 1 oTbpakoBbIBaeTCs onopa,
npuHumatrotce B cootsetctamm ¢ TW BJ1 35 - 800 kB.

30.5. KoHTponb npoBoAoB, rp0303aLLMTHbIX TPOCOB

30.5.1. 1M, K, M. N3amepeHne pacctodHuin OT NPOBOLOB U TPOCOB

lMponssBoanTCcs M3MepeHue pacCTOSHUM OT MPOBOAOB WM FPO303aLUUTHBIX TPOCOB [0 MOBEPXHOCTU
3eMIu1, 0O PasnuyHbIX OOBEKTOB U COOPYXEHUN B MEeCTax COMMXXEHUA U NepeceyeHnin, Mexay nposogamu
pasHbIX NMMHWIA NPU COBMECTHOWN NOABECKE NPOBOAOB.

M3mepeHHble paccTosHNS OOMKHbI YA0BNETBOPATL TpeboBaHuam MY 3.

M3mepeHuns nponsBoadaTcsa nocne so3genctsnsa Ha BJ1 npeaenbHbIX TOKOBbIX Harpy3ok, MexaHU4eCcKnx
Harpy3ok u TemnepaType OKpY>KalLLlero Bo3fdyxa BbllUEe pacyeTHbIX 3HAYEHWN, a TaKke NepuoanNdeckn He
pexe 1 pasa B 6 net Ha nepeceveHnaX U CONMKEHNsIX.

Mpn KanMTanbHOM PEMOHTE N3MEPEHUST MPOM3BOAATCH NOCIE 3aMeHbl, MEPEMOHTAXA UM NEPETSKKM
NpoBOAOB (MX Y4aCTKOB).

30.5.2. 1, M. KoHTponb cTpen npoBeca, pacCTOSHUIN 00 anemeHToB BJl

MpousBoguTCca n3mMepeHne cTpen npoBeca NPOBOLOB U rPO303aLUUTHBIX TPOCOB, PACCTOSHUA OT HUX
[0 9NeMeHTOB OMnop 1 Mexay NPoBoAaMM.

dakTnMyeckasa cTpena npoBeca He JOJPKHA OTNMYaTbCs OT NPeAyCMOTPEHHOW NpoeKkToM boree YeM Ha
5% npu ycnoBuMn COOTBETCTBMS HOPMATMBHLIM 3HAYEHUSIM PACCTOSHUA [0 3eMIIM U Nepecekaemblx
0ObEKTOB.

PaccTtosiHusa no Bo3gyxy Mexay NpoBOAOM M TENOM OMOpbl, MEXAY NPOBOAAMM Ha TPaHCMNO3MLMOHHON
ornope M Ha OTBETBMEHUSIX HEe OOMMKHbl ObiTb MeHble 4Yem Ha 10% OT MpefyCMOTPEHHbIX MPOEKTOM.
PasHuua cTpen npoBeca Mexay npoBogaMy pasHblX a3 1M Mexay nposogamu pasnuyHbix BJT npu
COBMECTHOM noaBecke He AormkHa npesbiwatb 10% OT MPOEKTHOro 3Ha4YeHus CTpenbl NpoBeca.

Mpn onpegeneHun pasperynupoBkM MNPOBOAOB paclienneHHon asbl yron passopoTta ¢asbl He
JorxkeH npesbiwaTe 10° oT NONoXeHWs, NpeaycMOTPeHHOro npoektom BJl, unn pasHocTb cTpen nposeca
npoBoaoB hasbl He AormkHa npeBbiwaTte 20% paccTtosHua mexay nposogamu ¢asel Ha BJ1 330 (220) - 500
kB n 10% - Ha BJ1 750 kB.

MepuoanyHoCcTb N3MepeHun - He pexe 1 pasa B 6 net: Ha BJ16 - 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. KoHTporb ceveHus NpoBOAOB 1 FPO303aLUNTHBIX TPOCOB

NamepseTca nnowagb CeyeHusi NMPOBOOOB M rPO303alLMTHBIX TPOCOB, M3MEHMBLUASICA BCeacCTBUE
obOpbiBa OTAENBbHbIX MPOBOOK.

HdonycTMMoe yMeHbLUEHNE MIOWaanM CeYeHMst MPOBOLAOB M MPO303alLMTHBIX TPOCOB MPMHUMAETCHA B
cootBeTtcTBuu ¢ TV BJ1 35 - 800 kB.

30.5.4. 11, K, M. KoHTponb coeguMHeHui NPOBOAOB M MPO303aLLMNTHBIX TPOCOB

lMponssoanTcst B COOTBETCTBUM C NONOXEHNAMM pa3gena 31.

30.6. KOHTpOmnb n30nAaTOpOB 1 U30NUPYHOLLMX NOABECOK

30.6.1. I, K. 'amepeHne conpoTMBneHns N3onsaTopos

N3mepeHune conpoTmeneHnsa hapdopoBbiX NOABECHbBIX U30NATOPOB MPOM3BOAUTCA MErAOMMETPOM Ha
HanpsbkeHve 2500 B TOnMbKO nMpu MOMNOXWUTENBHOM TemnepaTtype Ookpyxatowero Bo3gyxa. [pu MoHTaxe
N30NATOPOB CONPOTUBMEHME U3ONALUN N3MEPAETCA HENOCPEACTBEHHO Nepes YCTaHOBKOW N30MSTOPOB.

ConpoTurBneHne Kaxxaoro NoaBecHoOro N3onsatopa AomMKHO ObiTb He MeHee 300 MOwm.



HeobxooumMocCTb MCNbITaHNS LWTLIPEBBIX M30NATOPOB Ha BJ1 onpegenserca ¢ yyeToM hakTU4eCKnx
nokasartenen HageXHOCTU N30NSTOPOB U MECTHBIX YCMOBUIA SKCNIyaTaumm.

30.6.2. M. NamepeHune pacnpeaeneHnsi HanpshkeHus no n3onsitopam

Pacnpegenenve HanpsbkeHuss no dapdopoBbIM M30MATOpaM B MOAOEPXKMBAKOWUNX M HATSAXKHbIX
rmpnaHgax npoussoautcs Ha BJl, Haxogswenca nog HanpsbkeHuem, npy NOSOXUTENbHOW Temnepartype
OKpY>KaloLLEero BO3dyxa C MOMOLLbI M3MEPUTENbHOW LUTAHMM WU LWTaHMM C MOCTOSAHHLIM UCKPOBbIM
NPOMEXYTKOM. YCpeAHEHHble pacnpedeneHns HanpsxeHun no noAasBecHbiM dapdopoBbIM M30NATOpam
rmpnaHg BJ1 Hanpskennem 35 - 500 kB npueegeHbl B Tabn. 30.4. TlMpu npoBepke W30NATOPOB
N3MEPUTENBHON LUTAHION M30NsaTop OpakyeTcsl, eCnu 3HadeHne U3MEPEHHOrO Ha HEM HamnpshKeHUsi MeHee
50% ykazaHHoro B Tabn. 30.4. [Npy npoBepKe M30NATOPOB LUTAHIOW C MOCTOSIHHLIM UCKPOBLIM MPOMEXYTKOM
nsonatop bpakyetcsa, ecnn Npobon MPOMEXyTKa HE MPOMCXOOUT MPU HaMpsKEHWM, COOTBETCTBYIOLLEM
OedEeKTHOMY COCTOSHUIO HaMMEHEE 3NEKTPUYECKM HArpy)XEHHOrO U30MsTOpa MMpRsiHAabI.

Tabnuua 30.4

YCPE[AHEHHBIE PACMNPEOENEHUA HAMPSXEHNA
Mo NOABECHbLIM ®AP®OPOBbLIM N3OJTATOPAM M'MPITAHA Bl 35 - 500 KB
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MpumeyvaHue. Cymma HanpsXXeHUn, N3MEPEHHbIX NO U30NATOPaM rMpRsiHAbl, HE JOIMKHA OTNMYaTbCs
OT pasHoro HanpskeHus BJ1 6onee yem Ha +/- 10% gns rupnsHg Ha MeTannMyeckmx N xene3obeToHHbIX
onopax 1 bonee 4em Ha +/- 20% - Ha AEPEBSAHHBIX.

MNepunogmyHoCTb M3MepeHUn npuHMMaeTcsa B cootsetcteum ¢ TU BJ1 35 - 800 kB.

Mpy nonoxutenbHbIX pesynbtatax nposepku no n. 30.6.4 nposepka no n. 30.6.2 moxeT He
NPOV3BOAMNTLCS.

30.6.3. NcnbiTaHus pasnn4yHbIX N30ATOPOB

McnbiTaHusa yctaHoBNEHHbIX Ha BJ1 CTEKNSIHHBIX MOABECHbLIX N30MSTOPOB, N30MATOPOB BCEX TUMOB ANA
MOABECKN rpO303alMTHOrO Tpoca W MOMMMEPHbIX W30MATOPOB HE MPOU3BOAATCSH; MX KOHTPOfb
OCYLLECTBMSETCH BHELLUHNM OCMOTPOM.

30.7. T, M. KoHTponb nMHenHon apmatypsbl

KoHTponb NMHEnHon apmaTtypbl OCYLLECTBNAETCHA BHELLIHMM OCMOTPOM.

JlnHeHas apmaTtypa gomkHa GpakoBaTbCA 1 NognexaTtb 3amMeHe, ecnu:;

- NOBEPXHOCTb apMaTypbl MOKPbITA CMAMOLLHOW KOPPO3UNEN;

- B AeTansix apMaTtypbl UMEKTCA TPELLUUHbI, PaKOBMWHbI, OMnaBbl, N3ruobl;

- hopMbl M pa3mepbl AeTanen He COOTBETCTBYIOT YepTexam;

- OCW M Opyrue Aetanu WapHUPHbBIX COYNIEHEHUI MMeLOT nHoc 6onee 10%.

PacctositHne m™exagy ocblo racutenss BuOpaumm U MecToM Bbixoda npoBoga (Tpoca) wu3
NOAAEPKUBAIOLLLErO UITN HATSPKHOTO 3aXmnMa, TOYKU CXO4a C poriMKa MHOropoOsiMKoBOro NOoABeca Unn oT Kpas
3aLUMTHOM MyPTbI HE JOIMKHO OTNMYATBLCSA OT NPOEKTHOMO 3Ha4YeHust bonee yem Ha +/- 25 Mm.

PacctosHusa mexay rpynnamy AMCTAHUMOHHBIX PacnopoK He AOIDKHbI OTNIMYATbCA OT MPOEKTHOro
bonee yem Ha +/- 10%.

PacctosHua mexgy poramm WUCKPOBbIX MPOMEXYTKOB Ha rPO303allMTHbIX TPOCax He AOMKHbI
oTnunyaTbCs OT NpoekTHoro 6onee Yem Ha +/- 10%.

30.8. 1M, K, M. MNpoBepka 3a3eMnsaoLLero ycTponcTaa

lMpoBepka 3a3eMnNAOLLEr0 YCTPONCTBA NPOU3BOAUTCHA B COOTBETCTBUM C pa3genom 28.

30.9. I, K, M. lNMpoBepka Tpyb4aTbIX paspsaHMKOB 1 3aLLUUTHBIX MPOMEXYTKOB

MpoBepka TpybyaTbiX paspsiGHUKOB U 3aLLMTHBLIX MPOMEXYTKOB MPOU3BOOUTCSH B COOTBETCTBUM C
pasgenom 22.

31. KOHTAKTHbIE COEOVMHEHNA NMPOBOOOB, NTPO303ALLNTHbBIX
TPOCOB (TPOCOB), CEOPHbIX N COEAMHUTENbBbHbIX LWH

31.1. M. TennoBM3NOHHLIN KOHTPOJTb KOHTaKTHbIX COeANHEHWUN

MpounsBoguTCcs TENMOBU3MOHHBIA KOHTPOMb KOHTaKTHbIX coeguHeHun (KC) Bcex WCMNOMHEeHWn B
COOTBETCTBMM C YKkaszaHuamu [Npunoxenns 3.

31.2. 1M, K. KoHTpornb onpeccoBaHHbIX KOHTAKTHbIX COEOUHEHNI



KoHTponupytoTcst reometpudeckue pasmepbl U coctosdHme KC npoBOAOB M rpO303alUUTHBIX TPOCOB
(Tpocor) BJ1 v WwnH pacnpenenutenbHbIX YCTPOWCTB.

"eomeTpnyeckme pasmepbl (ONMHA M QuameTp ONPEecCOBaHHOM YacTu KOpnyca 3axuma) He OOSKHbI
oTnunyaTbCs oT Tpebyembix TEXHONOrMYECKMMM yKasaHnsMm no MoHTaxy KC.

CtanbHOM cepaeyYHNK OMNpPeCcCOBAHHOrO COEAMHUTENBbHOIO 3aXuMMa He [OIMKeH ObiTb CMeLleH
OTHOCUTENBbHO CUMMETPUYECKOTO NOoNoXeHns bonee yem Ha 15% ONUHBI Npeccyemor YacTu nposoaa.

Ha noBepxHOCTU 3aXknma He AOMKHO BbITb TPELLMH, KOPPO3UK, MEXAHUYECKNX NMOBPEXAEHUN.

Mpu Npuemke B aKcnnyaTaumio BbIGOPOYHO KOHTPONMpyeTcs He MeHee 3% YCTaHOBIEHHbLIX 3aXMMOB
Kaxkgoro Tunopasmepa (Mapkm).

31.3. I1, K. KOHTponb KOHTAKTHbIX COEOUHEHWN, BbIMNOMHEHHbLIX C MPUMEHEHMEM OBaslbHbIX
COEOVHUTESbHBIX 3aXKMMOB

MpoBepsitoTCA reomeTpuydeckne pasmepbl n coctosiHne KC npoBooB 1 rpo303aLLMTHBIX TPOCOB.

eomeTpryeckme pasMepbl COEQUHUTENbHBLIX 3aXKMMOB MOCMEe MOHTaXa He OOSKHbl OTNMYaTbCs OT
NpeayCMOTPEHHbIX TEXHONOMMYECKUMIN YKa3aHUSMUN MO MOHTaXY 3a>KMMOB.

Ha noBepxHOCTU 3axuma He OOMKHO ObiTb TpEeLuH, KOppo3uu (Ha CTamnbHbIX COEAVHUTENbHbIX
3aXUMax), MEXaHNYECKNX MOBPEXOEHNN.

YnCno BUTKOB CKPYTKM CKpPyYMBAEMbIX 3a>KMMOB Ha CTaneantoMUHUEBbIX, antOMUHUEBBIX U MeOHbIX
NpoBOAax He [OIMKHO COCTaBnsaTb MeHee 4 u Gonee 4,5, a 3axumoB Tuna 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. 11, K. KOHTporb 3aTskk BONTOB KOHTAKTHbIX COeAMHEHUN

MpoBepsieTcs 3atskka 6onToB KC, BbIMOMHEHHBLIX C NPUMEHEHWEM COEOUHUTESNbHbIX MIlaLIEYHbIX,
neTneBbiX NEPEXOaHbIX, COEAMHUTENbHbBIX NePEXOAHbIX, OTBETBUTENbHbIX, annapaTHbIX 3aKMMOB; MPOBEpPKa
NPOM3BOAMTCS B COOTBETCTBMU C UHCTPYKLMUEN MO UX MOHTAXy.

31.4.2. M. 'amepeHune nepexogHbIX CONPOTUBIEHNN

M3mepsieTcss nepexogHoe conpoTtueBneHne Bcex GontoBbix KC HemsonmpoBaHHbIX nposofoB Bl
HanpsbkeHneM 35 - 750 kB, WKMH M TOKOMPOBOAOB Ha HOMMHanbHbIA TOKk 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 UENnoro npoBOAa TakOM e [AfMHbI;, ONs COeQUHUTENEn Ha
NoACTaHUUAX COOTHOLLEHME U3MEPEHHBIX COMPOTMBIIEHNI HE AOIMKHO ObiTb Gonee 1,2.

MepuoanyHOCTb KOHTPONSA - He pexe 1 pa3a B 6 ner.

Mpn yooBneTBOpUTENbHBLIX pe3yrbTaTtax TEnnOBU3NOHHOIO KOHTPOMS KOHTPOSb M NPOBEPKU MO 1.
31.4.2 MOryT He NPOM3BOAUTLCS.

31.5. T, K. KoHTponb cBapHbIX KOHTAKTHbLIX COeANHEHUI

31.5.1. KOHTpOIb KOHTaKTHbIX COEANHEHWNI, BbIMNOMHEHHbIX C MPUMEHEHNEM TEPMUTHBLIX NATPOHOB

KoHTponupyetcs KC npoeogoB BJ1 1 cOopHbIX coeauMHUTEmNbHbIX WWH PY, BbLINOMHEHHbLIX C
NPYMEHEHNEM TEPMUTHbBIX MATPOHOB.

B cBapHOM coeanHeHnn He OOMKHO ObITh:

- MEPEXOroB HapY>KHOro MOBUBA NPOBOAA WIM HApyLUEHUS CBapku Npw nepernbe cBapeHHbIX KOHLOB
npoBoaa;

- yCago4HbIX PaKkoBWH B MecTe CBapku rnybuHon Gonee 1/3 guameTpa npoBoda W3 anioMUHUSA,
CnnaBoB UnNu Meam rnybuHorn 6onee 6 MM - cTaneantoM1MHMeBoro nposoaa ceverHvem 150 - 600 kB. MM.

31.5.2. KOHTpOMnb KOHTAKTHbIX COEOWHEHUN >KECTKMX COOpPHbIX W CcoeauHUTENbHbIX LWUH PY,
BbIMOSTHEHHbLIX CBAPKON

MpoBepseTcsa cocTosHne cBapku KC.

B cBapHOM coefuHeHUM He OOMKHO OblTb TPELLUH, NPOXOroB, KpaTepoB, HENPOBAPOB CBApPHOIO LUBA
6onee 10% ero gnuHbl nNpu rnybuHe 6onee 15% TonWMHLI CBapMBaemMoro MeTansa; CyMmMmapHoe 3HavyeHune
HenpoBapoB, NOAPE30B, rAa30BbIX MOP M BONbPAMOBbLIX BKITHOYEHWUIA B LUBaX CBapMBaEMbIX antoMUHMEBBIX
WMH JOMKHO ObITb He Oonee 15% ToONWMHBLI CBapuBaemMoro MeTanna B KaXZoM paccMaTpuBaeMoMm
ceyeHuu.

32. ANEKTPOOBOPYOOBAHUME CUCTEM BO3BYXAOEHNA TEHEPATOPOB
N CUHXPOHHbIX KOMIMEHCATOPOB

32.1. KoHTponb cuctem Bo3byxgeHus
B pasgene npuBogsaTcs 06bEM M HOPMbI UCMBITAHWIA CUNOBOrO 060PYA0BaHUSA CUCTEM TMPUCTOPHOTO
caMoBo30yxaeHns (06o6LieHHoe obo3HayeHne CTC), cuctem He3aBUCUMOrO TUPUCTOPHOTO BO3BYXAEHUS



(CTH), cuctem 6GecuwetodHoro Bo3OyxaeHusa (BCB), cuctem nonynpoBOAHMKOBOIO BbICOKOYACTOTHOMO
BO30yxxaeHus (BY). YkaszaHua no npoBepke U KOHTPOSI0 aBTOMAaTMYECKOro perynsaropa Bo3dyxaeHusi (APB),
YCTPOWCTB 3aLyMTbl, yNpaBreHus, aBTOMaTK/, ANArHOCTUKM U T.4. NPpMBOAATCA B [paBunax TeXHNMYeCcKoro
obcnyxunsaHusa cuctem Bo3OYXAeHWS, MeTOANYECKUX yKa3aHUsX NO Hanagke v 3aBOACKMX MaTepuanax Ha
KaXkabli TUN cMCTEMbI BO3OYXaeHUS.

32.2. 'amepeHune conpoTmBNEHNS N30nauum

HopMmbl Ha BenuuMHbI CONPOTMBREHUSA U3oNAuMu, usmepsiemoro npu Temnepatype 10 - 30 °C,
npueeneHsl B Tabn. 32.1.

Tabnuua 32.1

COTMPOTUBIIEHME N30J1AUUN N UCTIBITATENIBHOE HAMNPAXEHNE

VICTIBITY €MBI smepeHMe VcneTaHme [IlpuMeuaHMe
OOBEKT CONPOTUBJIIEHUA [IOBHIIE HHBIM
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Te—- |[pAxe- |MaJlb— |MCIE- |MCIETATEJb—
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CTC, CTH: 3aBOIOCKOI'O [0OMOTOK
CUJIOBHIE VICIEITATEeJIb — | MMITYJIb CHEIX
TOKOBenylue HOT'O TpaHchopMaTo-
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(cTC), CXEeMEbl
IIEPBUYHEIE (BTOPUYHEBIX
OOMOTKM OOMOTOK



TpaHCchOPMaTOPOB
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cucteme BY VCHEITATe b~ | MCIIETaHMAaX
BOBOYXIEeHUS HOT'O BEIIPSAMUTEJb —
HalpsaXeHMsS |Hasd yCTaHOBKA

BEIMIOAMU —

OTKJIOUEeHa OT




TeJILHOM
YCTAaHOBKMU,
HO He MeHee
0,8
VICIIETATEJb—
HOTO

VMCTOUHUKA
IMTAHUS U
O0DOMOTKM
poTopa,
NUTaHUS U

MIVHE BBEIXOIA

IVHEBIL

HaOpaXeHMA (A, B, C, +,
OBOMOTKMU -)
poTopa 0OBbeOMHEHEL
4. Bcnowmora-
TeJlbHEM
CUHXPOHHEI
reHepaTop BI' B
cucrtemax CTH:
- OOMOTKM I, K[2500 |[Cor- 0,8 OTHOCUTEJILHO
craTopa JIACHO 3aBOIOCKOTO [kopryca u
m. VCIETATEN b~ | MeXIY
3.3 HOT'O oBMOTKAMM
HaNpSXeHUS (bazamm)
0BOMOTKM
craTopa BT,
HO He HIUXe
0,8
33aBOIOCKOTO
VCIEITATE b~
HOT'O
HaHpHX(eHI/IH
OOMOTKM
poTopa
TJIABHOTO
TeHepaTopa
- 0BMOTKMU I, K[1000 |[Cor- 0,8 OTHOCUTEJILHO
BO3OYXIEeHUS JIACHO 3aBOICKOTO |KopIyca
m. VICIIEITaTEe b~
3.3 HOTO
HaHpH)KeHI/IF[
OBOMOTKM
BOBOYXIESHUS
BT
5. VHOYKTOPHBIM
TeHepaTop B
cucreme BUY
BO3OYXIOEeHUS :
- pabouue I, K[1000 |5 0,8 OTHOCUTEJILHO
obMOTKM (TpPpU 3aBOINCKOITO [Kophniyca U
baser) u obMoTKA MCIIBEITATEJb— | COeIMHEeHHBIX
nocJenoBaTesb— HOT'O C HUM
HOT'O BO3OyXIe-— HanpsaxeHUs |0DOMOTOK
HUS 0oOMOTOK, HO|HE3aBUCUMOI'O
He Hwmxe 0,8 |Bo3OyXmeHuUd,
VICIETaTEN b~ | MEXIY
HOTO obMOTKaMM
HalpsSXeHUs
O0OMOTKU
poTopa
TeHepaTopa
- 0OMOTKM I, K|1,0 5 0,8 OTHOCUTEJILHO
HEe3aBUCKUMOTIO 3aBOIOCKOTO |[koprnyca u
BOS@y)K,JZLeHI/IFI MCIIEITATEJIb — | MEXIOY




HOTO oBbMOTKaMM
HaOpSXeHMS |He3aBUCUMOI'O
0BbMOTOK BO3OyXIOeHUSI
6. Mompozdynmu— |II, K[1000 |5 0,8 Kaxmas ¢asza
TeJIb B CUCTEME 3aBOIOCKOTO |[OTHOCUTEJILHO
BU BO3OyXOeHUS MCHHTATEJb— | IPYTUX,
HOTO COeIMHEeHHBIX
HalpAXeHUA C KOpIIyCcOM
7. OOpalleHHB OTHOCHUTEJIBHO
TeHepaTop KopIyca.
COBMECTHO C BozOyauresb
BpalanmMC I OTCOEeIMHEH
npeobpas3oBaTe-— OT poTopa
JeM B cucrTeMme TeHepaTopa;
BCB: BEHTWIIN,
- obMoTku sakxopsa|ll, K[1000 [5,0 0,8 RC-uenu wmuim
COBMECTHO C 3aBOINCKOIO |BapMUCTOPEL
BpalalMC I VCHEITATENb — | 3ally HTUPOBAHEL
npeobpasopaTe-— HOT'O (coenmHeHH
JieM HanpsaxeHmsa |+, -,
O0OMOTKU MNJIE K
axKopsa [IEPEMEHHOTO
TOKA) ;
[IOJH S TH
LEeTKM Ha
MSMEPUTEJIbHBIX
KOHTAKTHBIX
KOJIbllax
- 0oOMOTKU II, K|[500 5,0 0,8 OTHOCHUTEJILHO
BO3OyXIOeHUS 3aBOICKOI'O |KOpIlyca.
oBpaleHHOT'O ucnelraresib— | OOMOTKMU
reHepaTopa HOT'O BO30OyXIOEeHUA
HaIOpSXeHMS |OTCOeIMHEHE!
0BOMOTKU OT CXEMH
BO3OyXIEe—
HMsSA, HO He
MeHee 1,2
KB
8. BrmpaMmu-— II, K[2500 |[Cor- 0,8 OTHOCUTEJILHO
TeJIb HEIM JIaCHO 3aBOACKOTO [kxoprnyca u
TpaHcdopMaTop . VICIIEITaTeJb— | MEXIY
BT B cucTeMmax 6.4 HOTO obMoOTKaMIU
CTC HANPAXEeHUA
Bempsamurensaee |11, K|2500 |To xe 0BMOTOK
TpaHCchOpPMaTOPEL - TpaHchopMa-—
B CcUCTeMax nep- Topa;
BOROYyXIOeHus BT BUYU— BTOPUUHEIE
(CTH) m BCB Hasda OOMOTKM IJIg
ob- BCB u BI' -
MOTKA He MeHee
1000 1,2 xB
- To xe
BTO—
pu4a-
Hasd
06—

MOTKa




9. IlocryemoBa-—
TeJIbHBIE
TpaHchopMaTOPEL
B cucTteMax CTC

K

2500

To xe

0,8
3aBOIOCKOTO
MCIETAaTEeJb—
HOT'O
HaNpsXeHUS
0BMOTOK

To xe

10. ToxonpoBO-—
IObI, CBA3bBIBallMe
MCTOYHUKN
nuTaumusg (BI' B
cucreme CTH,
BT u IIT B
cucreme CTC,
MHIOYKTOPHEIM
reHepaTop B BUY
cucreMme) C
TUPUC TOPHBIMU
WY OVOOHBIMU
npeobpasoparTe-—
JIAMM, TOKO-—
MNPOBOIEL
IIOCTOAHHOTI'O
TOKa:

- Oes
IPUCOEeNMHEeHHOMN
annapaTypsl

- C npucoemu-
HEHHOU
anmnapaTypon

K

K

2500

2500

10

0,8
3aBOOCKOTO
MCIIETaTeJb—
HOT'O
HapsXeHUS
TOKOIIPOBO—
IoOB

0,8
3aBOIOCKOTO
VICIEITATEJb—
HOTO
HaOpsSXeHUs
OBOMOTKM
poTopa

OTHOCUTEJIBHO
"zemnu" u
Mexny ¢azamu

To xe

11. Cujnorre
DJIEMEeHTH
cucrem CTC,
CTH, BUY
(MCTOUHUKMU
NUTaHUs,
npeobpas3oBaTe-—
JU M T.H.) CO
BCEeU
IPUCOEOVHEHHOMU
annapaTypou
BIIJIOTE IO
BRIKJIIOUA TEeJIeEM
BBOIA
BOROYXIOEeHUS
JImbo mo
paszwbeauHuTEeNIeN
BEIXOIIA
npeobpasoBarTe-—
Jen (cxeMbl
cucTeM
BO3OYXIEeHUS




0e3 pe3epBHBIX
BO3OyIUTEIEN)
- cucTeMH 6es
BOIOAHOTO
OXJIaXIeHUS
npeobpasoBaTe-—
Jiell M C BOISHEM
oxJIaxIeHMeEM

npu
HEe3aIMoJIHEHHOM
BOIOWV CHUCTeMe
OXJIaXIOEeHUS

- npu
3aloJIHEHHOM
BOIOM (C yIIpaBJeHUA
yIOeJbHEIM TUPUCTOPaMU
COIPOTHUBRJIEHUEM BBIIBMHY T
He MeHee 75
kOM X CM)
cucTeMme
oxJylaxgeHmus TII

1000 |1,0 11 1,0 xB OTHOCUTEJILHO
KopIyca

~

~

= H =4

1000 |0,150]|1I 1,0 xB Biioku
CUCTEMH

~

~

=H=R4

12. CunoBhe I, K[{1000 (1,0 m, K 0,8 OTHOCUTEJILHO
Henm 3aBOIOCKOTO |3emiu
BOBOYXIECHMUI VCIIEITATEeJIb —
reHepaTopa 60e3 HOT'O
OOMOTKM poOTOpa HaNpPSXeHUI
(mocye poTopa
BHIKJIOUATEJIS
BBOIA
BOROYXIOSHUS WU
paszbpeOIMHUTEJIEN
IIOCTOSHHOTO
TOKa, CM. II.
11) :

YCTPOMCTBO

AT,

pas3spanHuK,
CUJIOBOU
pesucTop,
MYHOIPOBOIEL U
T.I.

Uenu,
NOOKJIIOUEHHEIE K
VBMEPUTEJIb HEIM
KOJIbLIaM B
cucreme BCB
(oBbMOTKA

poTopa
OTKJIIUEHA)

MpumeyaHue. B Tabnuue npuBeneHo mcnbiTaTeNbHOE HaMpshKEHME MPOMBILLIIEHHON YacTOTbl, €CNnn
cneumanbHO He OrOBOPEHO MHOE.

32.3. VcnbiTaHns noBbIWEHHBIM HanpsiXXeHnem nNpoMbILLIIEHHOW YacTOTbI

3HayeHne ucnbITaTeNbHOrO HanpshKeHust NpUMHUMaeTcst cornacHo Tabn. 32.1. MNpogomKMTenbHOCTb
NPUNOXEHNS UCMbITAaTENBHOIO HANPSPKEHUS - 1 MUH.

324. T, K. WamepeHne cOMpOTMBIEHNA MOCTOAHHOMY TOKY OOMOTOK TpaHcopmaTopoB MU
3NEKTPUYECKNX MALUUH B cucTemax Bo3byxaeHus



M3mepeHns conpoTMBNEHWI MPOU3BOOATCS MpU  yCTaHOBMBLUENCA TemnepaType, Onuskon K
TemnepaTtype OKpyxawuwen cpegbl. VamMepeHHOe cOMNpOTUBMAEHME AONA CPaBHEHMS €ro C 3aBOACKUMMU
OaHHBIMW MW JaHHBIMU NpeabiayLmMX U3MEePEHMI MPMBOANTCS K COOTBETCTBYIOLLEN TeMnepaType.

ConpoTuBneHne obMOTOK 3MEKTPUYECKMX MalUMH (BCnomoraTesnbHbI reHepatop B cucteme CTH,
WHOYKTOPHBIN reHepaTop B cucteme BY, obpalleHHbI CUHXPOHHBIN reHepaTop B cucteme BCB) He gormkHo
oTnuyatbcst 6onee yeMm Ha 2% OT 3aBOACKUX AaHHbIX UMM OaHHbIX Npeabiaywmnx namMepeHun; odbmoTok
TpaHcdopmaTopoB (BbinpaMuTenbHbIX B cuctemax - CTC, CTH, BCB; nocnegosaTenbHbIX - B OTAErNbHbIX
cuctemax CTC) - 6Gonee yem Ha 5%. ConpoTuBneHus napannenbHblX BeTBen pabounmx OOMOTOK
WHAOYKTOPHLIX reHepaTOpPOB He AOMMKHbI OTMYaTbCs Apyr oT Apyra 6onee 4yemM Ha 15%, conpotuBneHus das
BpaLLatoLmxcst nogso3byanTtenei - He bonee yem Ha 10%.

32.5. T, K. lMpoBepka TpaHcoOpMaTOpPOB (BbINPSMUTESNbHbIX, MOCNEAOBaTENbHbLIX, COOCTBEHHbLIX
HY>K[, Ha4anbHOro BO30Y)XAEHUSA, M3MEPUTESbHBLIX TPAaHCOPMATOPOB HAMPSHKEHUSA U TOKA)

lMpoBepka NpoM3BOAMTCA B COOTBETCTBMU C OOBEMOM M HOPMaMmu, U3NOXEHHbIMU B pasgenax 6, 7.
[ns nocnepoBatenbHbIX TpaHcdopmaTopos MT npu npoBepkax no kateropuu 1, Kpome Toro, onpenensieTcd
3aBMCMMOCTb MeXay HanpshKeHUSMU Ha Pa3OMKHYTbIX BTOPUYHBIX OOMOTKax M TOKOM cTatopa reHepartopa
U2n.t = f(Icr).

Xapaktepuctuka U2n.Tt = f(lcT) onpegenserca npu CHATMM XapakTepUCTUK TpexdasHOro KOpPOTKOro
3aMblkaHnst ©noka (reHepaTopa) A0 ICT.HOM. XapakTepucTukM OTAenbHbiX a3 (npu ogHogasHbIX
nocnegoBaTtenbHbIX TpaHcopmaTopax) He AOMKHbI pasnmyaTtbcsa Mexay cobon 6onee yem Ha 5%.

32.6. T, K. OnpegeneHne xapakTepuCTUK BCMNOMOraTenbHOrO CUHXPOHHOrO reHepaTopa
NPOMBILLNIEHHOM YacToTbl B cuctemax CTH

BcnomoraTensHbin reHepatop (BlM) npoBepsieTca B COOTBETCTBMM C MONOXEHMAMM pasgena 3.

Mpn ucChbITaHUSX XapakTepucTuka KOpOTKOro 3amblkaHust BIT onpepensietcs o IcT.HoMm, a
XapaktepucTtuka xonoctoro xoaa oo 1,3UCT.HOM € NpOBEPKON BUTKOBOW U30NAUUN B TEYEHUE 5 MUH. TOMbKO
NPy NPUEMOYHBIX UCTBITAHMSAX U MOJTHOW MITM YaCcTUYHOW 3aMeHe OOMOTOK.

32.7. 1N, K. OnpeaeneHne xapakTepUCTUK MHOYKTOPHOIO reHepaTopa COBMECTHO C BbINPSAMUTENbHOM
yCTaHOBKOW B cuctemax BY Bo3byxaeHus npu oTkNiOYEeHHOW 06MOTKE NocrneaoBaTenbHOro Bo3byxaeHus

XapakTtepucTvka XOfoCcTOro Xxoga WHOYKTOPHOIO reHepaTopa COBMECTHO C  BbINPSIMUTENBHOWN
yctaHoBkon (BY) (Uct, Us.y = f(IH.B), roe IH.B - TOK B 0GMOTKe HE3aBMCMMOro BO30YXXaeHus ), onpeaensiemasi
00 3HadeHus UB.y, COOTBETCTBYIOLLEIO YOBOEHHOMY HOMWHANbHOMY 3HAYEHMIO HaMpsiKeHWs poTopa, He
OOSDKHA OTNMYaTbCs OT 3aBOACKOM MMM OT paHee OnpederieHHOM XapakTepucTuku bonee yem Ha 5%.
Pa3bpoc HanpskeHuid mMexagy nocrnefoBaTeribHO COeOMHEHHbIMU BEHTUnAMuM BY He JorkeH npeBblwaThb
10% cpepnHero 3aHa4YeHus.

XapakTepucTuka KOpOTKOro 3aMblkaHUSA MHAYKTOPHOIO reHepaTtopa COBMECTHO ¢ BY Takke He AormkHa
oTnuyaTbecs 6onee yeM Ha 5% oT 3aBoackoi. Mpu BbINPSIMNEHHOM TOKE, COOTBETCTBYHOLLEM HOMUHAITbHOMY
TOKy poTopa, pa3bpoc TOKOB MO napannenbHbiM BeTBAM B nnevax BY He pgormxeH npesbiwatb +/- 20%
cpepHero 3HaveHusa. OnpegensieTcs Takke Harpy3oyHasi xapakrepuctuka npu pabote Ha potop go IpXX [Ip
= f(Is.B)], roe IB.B - TOK BO30YXaAeHUs Bo30yanTens.

32.8. I, K. OnpegeneHne BHeLLHEN XxapakTEPUCTUKM BpaLlaroLerocs nogso3byantens B cuctemax BY
BO30YXOeHUs

Mpn n3mMeHeHUn Harpy3kM Ha noaBo3byanTenb (Harpy3kom SIBNAETCA aBTOMATUYECKUN perynarop
BO30Y)XOEHUS) U3BMEHEHNE HANPSPKEHWUsI NOABO30yaMTENsl HE JOJMKHO MPEBbIWATh BEMYUHBI, YKa3aHHOW B
3aBOACKOWN JOKYMeHTauun. PasHOCTb HanpsbkeHun no doasam He gormkHa npesbiwath 10%.

32.9. M, K, T. lNpoBepka 3neMeHTOB OOGpaLLEHHOr0 CUHXPOHHOrO reHepaTopa, BpallaloLLEerocs
npeobpasoBaTens B cucteme bCB

M3amepsaoTcs  cOnpoOTUBMEHUS  MOCTOAHHOMY  TOKY  MNEPEXOOHbIX  KOHTAKTHbIX  COEAMHEHWN
BpaLLalLerocs BbINPSMUTENS: COMPOTMBIIEHME TOKOMPOBOLA, COCTOSILLEro W3 BbIBOOOB OOMOTOK W
NPOXOAHbIX LUMUIEK, COEQUHSIOLLNX OBMOTKY SIKOpsi ¢ NpedoxpaHuTensiMy (Mpy MX Hanu4yumn); coeamHeHus
BEHTMNEN C npefoxpaHuTensMu,  CONPOTMBIIEHME  caMuxX  MpefoxpaHuTenen  BpallaroLlerocs
npeobpasoBatens. Pe3ynbTaTbl UI3MEPEHWIN CPABHUBAKOTCH C 3aBOACKMMM HOPMaMMU.

lMpoBepsitoTCS ycunnust 3aTsHKKUM BEHTUNEW, npegoxpaHuTenen, RC-uenen, BapucTtopoB M T.O. B
COOTBETCTBMM C 3aBOACKUMWU HOPMaMM.

NamepstoTca obpaTHble TOKM BEHTUIEN Bpallatollerocs npeobpasoBaTens B nosnHon cxeme ¢ RC-
uensamu (NMBo BapucTopammn) NpU HaMPsSPKEHWM, PAaBHOM MOBTOPSIIOLLEMYCS AN OAHHOrO Krnacca. TOKu He
OOMKHbI MpeBbIWaTh AOMYCTUMbIE 3HAYeHUsl, YKasaHHble B 3aBOACKMX MWHCTPYKUMAX Ha CUCTEMBI
BO30yXXaeHus1.

32.10. T, K. OnpepgeneHne xapakTepucTuk oOpalleHHOro reHepaTopa U BpallatoLlerocs
BbINPSIMUTENS B pexunmax TpexdasHoro KOpoTKOro 3aMblkaHus reHepartopa (6rioka), mpoBepka TOYHOCTU
n3MepeHns Toka poTopa



NamepsoTca Tok cratopa IcT, Tok BO3OyxageHuss Bo3OyauTtens [B.B, HanpsikeHue potopa Up,
onpegensieTca cooTBeTCTBME XapakTepucTuk Bo3dyautensa Up = f(IB.B) 3aBogckum. o naMepeHHbIM Tokam
cTaTopa M 3aBOACKOM XapaKTepuUCTWKe KOpPOTKOro 3amblkaHus reHepatopa lct = f(Ip) onpemensertcs
NpaBuUNbHOCTb HAaCTPOWKU OATYMKOB Toka potopa. OTKMNOHEeHVWE M3MEPEHHOro C MOMOLLbI AaTyvka Tuna
OTP-I Toka poTopa (Toka Bbixoga bCB) He gomkHO npeBbiwaTth 10% pacyeTHOro 3Ha4yeHus Toka poTopa.

32.11. 1, K, T. lNpoBepka TupuctopHbIX Nnpeobpasosatenen cuctem CTC, CTH, ECB

M3mepeHne conpoTUBMEHUS U UCMbITAHNE MOBLILEHHLIM HaMmpsKEHWEM M30MsLMU Npou3BoasATCS B
COOTBETCTBMU C Tabn. 32.1.

MpousBogATcs  rmapaBnUYeckne UCMNbITAHWS MOBbIWEHHBbIM  AaBfieHMEeM BOAbl  TUPUCTOPHbIX
npeobpasoBatenen (TM) ¢ BogsiHOM cCUCTEMOW oOxnaxaeHwus. BenuunHa paBneHuss M Bpemsi ero
BO3QENCTBMA  [OIDKHbI  COOTBETCTBOBATb  HOPMaM  3aBOAOB-U3rOTOBMTENEW  Ha  KaXgbi  TvN
npeobpasoBatens. BeinonHseTca noBTopHasi npoepka usonsauumn Tl nocne 3anofHeHUs QUCTUNNATOM (CM.
Tabn. 32.1).

lMpoBepsieTcsa OTCyTCTBUE NPOOUTLIX TUPUCTOPOB, NoBpexaeHHbIX RC-uenen. MNMpoBepka BbINOMHAETCA
C NMOMOLLIbIO OMMeETpa.

lMpoBepsieTcss  LENOCTHOCTb  MapaninernbHbiX BETBEW MMABKOW BCTaBKM  KaXKOOro  CUITOBOrO
npegoxpaHnTens nyTemMm n3mMepeHns ConpoTMBEHNS MOCTOAHHOMY TOKY.

[MpoBepsAOTCSA COCTOSHME U30OMALUN CUCTEMbI YNpPaBfeHUs TUPUCTOPOB, AMAanNasoH perynupoBaHus
BbINPSMIIEHHOrO HaNpPsXXeHUs Npy BO34EeNCTBUN HA CUCTEMY YNpaBlieHnst TUPMCTOPOB.

MpoBepseTtca Tl npu paboTe reHepaTtopa B HOMUHANBHOM PEXMME C HOMMUHAlbHBIM TOKOM poTopa.
[MpoBepka BbINONHAETCA B criegylolem obbeme:

- pacnpegeneHve TOKOB MexAdy napannefbHbiMi BeTBAMW Nned npeobpasoBaTtenien; OTKIOHEeHWe
3Ha4YeHU TOKOB B BETBAX OT CpeAHeapudMeTnyeckoro 3Ha4yeHusl Toka BeTBU J0IMKHO ObiTb He 6onee 10%;

- pacnpegeneHne obpaTHbIX HanPsHKEHU MeXay MocrefoBaTeNlbHO BKIMOYEHHLIMU TUPUCTOPaMu C
Y4EeTOM KOMMYTAUMOHHBIX NEpPEeHanpsXeHUN; OTKITOHEHWE MIHOBEHHOIO 3HAYeHUs 0BpPaTHOrO HanpsHKeHUs
OT CpPeHEero Ha TMpUCTOpe BETBM HEe AOMKHO ObITb bonee +/- 20%);

- pacnpeferneHne Toka Mexay napannenbHO BKIOYEHHbIMU nNpeobpasoBaTensmMu; TOKM HE OOIMKHbI
oTnuyaTbcs 6onee yem Ha +/- 10% OT cpegHEero pacyeTHOro 3HaYeHus Toka Yepes npeobpasoBaTernb;

- pacnpegeneHue Toka B BETBAX OAHOMMEHHbIX NIieY napanmnesnibHO BKIOYEHHbIX TI1; OTKNOHeHWe oT
CpeaHero pacyeTHOro 3Ha4eHus1 TOka BETBM OAHOMMEHHbIX NfieYv He JOMKHO ObiTb 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:

- pacnpegeneHne Toka Mexay napannenbHbiMU BETBAMU Nfiey; OTKNOHEHUE OT CpeaHEero He AOMKHO
npesbiwatb +/- 20%;

- pacnpegeneHme obpaTHbIX HanpsXXeH No nocrnefoBaTensHO BKIKOYEHHbIM BEHTUNSAM; OTKIIOHEHNE
OT CpeaHero He JomkHO npeBbiwaTh 20%.

3213. 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.T1, K, M <*>. lamepeHune TemnepaTtypbl CUITOBbIX TUPUCTOPOB, AMOO0B, NPEAOXPaHUTENEN, LWWH
1 Opyrvx anemMeHToB npeobpasoBaTenen 1 WKadoB, B KOTOPbIX OHW PACMONOXEHbI

<*> Tlpun pabotax no kateropusim [1, K m3mepeHuss BbLINOMHAOTCS MNOCME BKITHOYEHUS CUCTEM
BO30YXXOEHUS NO4 Harpy3kKy.

TemnepaTypbl 3NIEMEHTOB He JOIKHbI NMPEBbLILATL 4OMYCTUMbIE MO 3aBOACKMM UHCTPYKLIMSIM.
Mpv NpoBepke pekomMeHayeTcsi IPUMeHeHWe TENOBM30POB. JonyckaeTcs NpMMEHEHNe NMPOMETPOB.

MNpunoxexwne 1

HOPMbI
NCMbITAHU TEHEPATOPOB U CUHXPOHHbIX KOMMEHCATOPOB
MNP PEMOHTAX OBMOTOK



A. UCTMbITAHUA, MPOBOAMMBIE MNP PEMOHTAX OBMOTOK CTATOPA

Ob6bemM M HOPMbI MOOMEPALMOHHBIX WCMLITAHUA MPU  PEMOHTaX rEHEPaTOPOB U  CUHXPOHHbIX
KOMMEHCATOPOB C MOSTHOM WUINN YaCTUYHOW CMEHOW OOMOTKM cTatopa npuBegeHbl B Tabn. M1.1 n M1.2. B
3TUX Tabnuuax npuBeneHbl UCMbITaTeNbHbIE HaMNPSPKEHWsI NPOMBbILLNIEHHON 4acToThl, €Cnv cneunanbHo He
OroBOPEHO MHOE.

Mo cpoky akcnnyaTauum M COCTOSIHUKO WM3OMsiLMM HA MOMEHT peMOHTa OOMOTKM reHepaTopoB
pasgenexbl B Tabn. M1.1 1 1.2 Ha aABe kaTeropum.

Tabnuua M1.1

OBBbEM 1 HOPMBbI
WNCMbITAHU N30NALKN OBMOTKU CTATOPA
NP PEMOHTAX TEHEPATOPOB N CUHXPOHHbIX KOMIMEHCATOPOB
(KPOME TYPBEOIEHEPATOPOB CEPWI TBB, T3B, A TAKXKE TI'B
MOLHOCTbBIO 200 MBT M BOJIEE)

VICHEITYEeMEM B3JIEMEHT JlcnelTaTeJIbHOE HaNpAXeHMe OJd XapakTrep u
TeHepaTOPOB HOMMHAJIbLHEM obbveM
HaopsaxeHueM, KB PEeMOHTa
oo 6,6 10,5 u Bhome
BKJIOUUTEJILHO
1. CrepxHM (CcexumuM) 3UHOM 3UHOM [lonHasa
0O YKJIaOgKM B IIas3Bl — 3aMeHa
Iaz3oBasg M30JALUI OOMOTKMU
craropa
obeux
KaTeropui
2. JloBboBEE UYACTU 1, 6Unom 1, 5UnoMm To xe
CTEepXHEeM (cexumy) Oo
YKJIIaOKM OOMOTKU

3. ConpoTurBJieHUE 19 TeHepaToOpOB C KOCBEHHBEM [lonmHasa wnu
MBOJIALUMM TEPMOMETPOB [OxXJIaXIeHMeM OOMOTKM CcTaTopa -— yacTUYHas
CONPOTHUBJIEHUS IO U mMeraoMMmeTpoM Ha 250 B, ecnu B 3aMeHa
IocJie yKJaIKM B [a3H |MHCTPYKLUMM 3aBoIa-— OBMOTKM
M3TOTOBUTEJIA He yKasaHO craTopa
VHaue. obeux

LIS TUOPOTEHEPATOPOB C BOISAHBIM |KAaTeTOpUi
oxJlaxneHueM OOMOTKM cTaTopa -
MeraoMMeTpoM Ha 500 B.

CONpPOTHURJIEHNE U3OJIALUUU — He
Huxe 1 MOwm
4., Vsoynsauus 1,2U0HoM 1,2U0noM TonHas
KPOHUWTENHOB 3aMeHa
OOMOTKM
craTopa
obeux
KaTeropun
5. Msomnauusa 1, 8UnoM 1, 5Un0M To xe
OaHOaXHBIX KOJIell
JIOOOBEIX uYacTemn
0BOMOTKM
6. CoenmuHMUTEJILHEIE U 2,4UHOM 2,4UHOM -"-
BHIBOIOHBEIE WMHEL IO
YCTAaHOBKM Ha MECTO
7. CrepxHM (CceKUUM)
nocjyie ykKJanKu B IIa3H:
a) HUWXHUE 2,8UHOM 2, 70HOM ="




©) BepxHMEe (OTIOENBHO
OT HWXHUX WM BMECTe
C H/MMN)

8. OBMOTKM cCcTaTopa C
KOCBEHHBEIM OXJIaXIeHVEM
(MCOIBITAHVE T[IOBHIIEHHBEIM
BEIIPAMJIE HHEIM
HanpsXeHMeM KaxIon
das3el B OTIOEJIBHOCTU
IPM OCTAaJIbHHX
3a3€eMJIEHHEIX )

9. ObMoTka cTaTopa
(McHOBITaHME Kaxnou
®asel 10 OTHOUEHMUI K
KOPIYyCy M IOBYM IPYT¥M
3aB3eMJIEHHEIM GaszaMm)
IoCJie €e pPeMOHTa IJisd
TeHepaTopa MOIHOCTHIO,
KBT:

a) mo 1000

©) or 1000 m BBIIE Ha
HOMMHAJIbHOE
HanopsaxeHue, kB:

0o 3,3 BKJIOUUTEJILHO
cepmie 3,3 mo 6,6
BRJIIKUMTEJIBHO

CBHIIE 6,6

10. OBbMmoTka mocie
yIOajieHUs [IOBPEXIEeHHBIX
CTEepXHeN (CexkuuM)

11. 3anacHwe U
OTPEMOHTUPOBaHHEIE
CTepXHM (cexumm) mno
YKJIAOKY B Iasbl —
nasoBasg M30JIALMUS
12. JloBoBHE UYaACTHU
CTEepXHEN IO YKJaIOKMu
0OMOTKM

13. 3amnacHee u
OTPEMOHTHPOBAHHEIE
CTEPXHU (Cexumumn)
nocjie ykJamKM B I1a3bl
OO COeIOMHEHMS CO
cTapo¥ OOMOTKOMU
(HVKHME CTEPXHN)

14. CobpaHHasda
oBbMOTKa C KOCBEHHBIM
oxXJIaxIeHreM
(MCHoBITaHME I1OBHIIEHHBM
BHIIPSAMIIE HHEIM
HaOpsSXeHMeM KaxXIou
®as3el B OTIOEJIbLHOCTHU
IPM OCTaJIbHEIX
3a3eMJIEHHEIX )

15. CobpaHHada
oBMOTKa cTaTopa
IocJjie pPeMOoHTa

2, 6UHOM

1,28 x
2,5UHoM

2UuoMm + 1,0,
HO He MeHee
1,5 kB

2UuoMm + 1,0
2, 5UHoM

2UHOM

2, 7U0HOM

1, 3UnomMm

2,4UHoM

2, 72UHOM, HO
He BHIIIE, YeM
OBLIIO HIPU
BBOIE
TeHepaTopa B
BKCIJIyaTalnio

1, 7UxoM

2, 5UH0M

1,28 (2UHoMm + 3)

2UnoMm + 3,0
2UHOM

2, 70HOM

1, 3UsomMm

2,4UHoM

2, 72UHOM

1, 7UnoM

YJacTuuHaga
3aMeHa
OBOMOTKM
IIepBOM
KaTeropmm
To xe




(McHOBITAHME KaxXIoM
®a3el IO OTHOUEHMUIO K
KOpIyCy U OBYM
OPpYyTHUM 3a3eMJIE€HHBEM
dbazam)

16. OBMOTKM IOCJIEe
yIoaJleHus
IIOBPEeXIEHHEX
CTEepXHeM (CexuuM)

17. 3amnacHee u
OTPEMOHTUPOBaHHBIE
CTepXHM (cexumm) mno
YKIIaOKM B IIa3bl —
nas’oBasg M3OJIALUUSA
18. JloB6oBHE UYACTHU
CTepXHeM (cexuuy) o
yKJIaIKu OOMOTKU

19. 3amnacHee u
OTPEMOHTHUPOBAHHEIE
CTEpPXHU (Ccexumumn)
nocjie ykJjJanKM B I1a3Bl
OO COeIOVHEeHMS CO
cTapoy OOMOTKOM
(HIKHME CTEPXHN)
20. OBmMmoTka cTaTopa
C KOCBEHHBEIM
oxXJIaXIeHUEM
(McoerTaHme

[1OBHIIIE HHEIM

BHIIPSAMIIE HHEIM
HaNpsSXeHMeM KaxIoyn
®as3el B OTIOEJIBHOCTU
IIPpY OCTajlbHBIX
3a3EMJIEHHBIX )

21. CobpanHas
obMOTKa CcTaTopa IoCcje
peMOHTa (MCIBITaHUE
Kaxmom Gase Mo
OTHOUWEHUI0 K KOPIYCY U
OBYM OPYTUM
3a3eMJIEHHEIM Ga3zaMm)
22 . KOHLEeBEE BHIBOIE
B COOpPaHHOM BMIE IO
YCTaHOBKU

23. OBbmoTka cTaTopa
mocJjie TIOJIHOWM WMJIM
YaCTUYHON Iepe-
KJIMHOBKU I1a30B WU
nepenamvky JIODOBEIX
yacrTen

24 . OBbMmoTkKa cTaTopa
rocJjie IOJIHOW WU
YaCTUYHON Iepe-—
KJIMHOBKM I1a30B WJINU
nepenamkm JoOOBHIX
vyacremn

25. ObmMmoTka cTaTopa
IIoCJIe PEeMOHTa, He
CBS3aHHOTO C
IIOOBEMOM CTEPXHEN

1, 7Un0oM

2, 5UHoM

1, 3UnomMm

2, 2UHOoM

2,4UHOM

1, 5Unom

2,4UHoM

1, 7UnoM

1, 5UH0M

1, 3UnoM

1, 7UnoM

2, 5UHoM

1, 3UsomMm

2, 2UHOoM

2,4UHOM

1, 5Unom

2,4UHoM

1, 7UnoM

1, 5Us0M

1, 3UnoM

YJacTuuHaga
3aMeHa
OOMOTKM
BTOPOM
KaTeropmm
To xe

PemoHT 6e3
3aMeHbI
O0OMOTKM
nepBoOMu
KaTeropumn

PemoHnT 0Oezs
3aMEeHH
OOMOTKM
BTOPOM
KaTeropmum
<*k>

PemoHT 6e3
3aMeHH
O0BOMOTKIU
IIepBOM




UV [EPEKIJIMHOBKOM KaTeropuu
nasop (kpemnjeHue

BaHmaxeM, noIanpaBka
xejlesa, NomkKpacka u

T.O.)

26. To xe 1,2Un0M 1,2UH0M To xe, HO
BTOPOM
KaTeTropumn

27. OBbmoTka cTaTopa 1, 0Unom 1, 0Unom OBMOTKMU

[IOCJIe YyCTPpaHEeHUs obeux

MEJIKMX HEeUCIpPaBHOCTEN KaTeTropuin

WM OCMOTpa, He
TpebyK X CHATUSA
IMTOB WM MHOMN
pazbopku (cC
IIPOHUKHOBEHUEM K
JIOOOBEIM YaCTHAM depes
JIOKM) , TIPU KOTOPHEIX
BO3MOXHO BO3IOEVCTBUE
Ha M30JSLMi0 OOMOTKM,
BHY TPUMAaUIMHHEIX
COeIMHEHUN WU
BEIBOIIOB

<*> Ecnn obmoTka npopaboTana cabie 10 neTt, HoO NPOMUNAKTUYECKNE UCTbITAHUST €e NPOBOASTCA
HanpsikeHneM 1,7UHOM, TO NpMHMMaETCs UcnbiTatenbHoe HanpsXeHue 1,7UHoM.

MpumeyaHus. 1. UcnblTaHne cepaeyHuka ctatopa nocrne yganeHusa nognexalwmx BbleMKe CTEPXKHEN U
YKIagKM HOBbIX CTEPXXHEN W 3aKNMHOBKM Ma30B MPW MOMHOW WAM 4YaCTUYHbLIX 3amMeHax OOMOTOK obeunx
KaTeropun npounssogutca no n. 3.12.

2. B tabnuuy He BKIMOYEHbI HOPMbI MMAPABAMYECKUX UCTIBITAHUI 3NIEMEHTOB CUCTEMbI OXNaXOeHWUs
ONs rMaporeHepaTopoB C BOASAHBIM OXNaXAeHMeM OOMOTKM cTaTopa: MCMbITaHWME Ha NPOXOAMMOCTb U
repMeTUYHOCTb CTEPXKHEN A0 YKNaaKM UX B Nasbl, TakUe XXe UCMbITaHWUsS COEOAUHUTENBHbBIX U BbIBOOHbIX LUWH
00 YCTAHOBKM WX HA MECTO; UCMbITaHWE Ha MNPOYHOCTb U FePMETUYHOCTb KOHLIEBbIX BbIBOAOB A0 WX
YCTaHOBKW, CTapbIX Y HOBbIX LLUMAHIOB, CAMBHbIX U HAanopHbIX KOMNMEKTOPOB Nocre nx yCTaHOBKWU, UCTMbITaHWE
OBOMOTKM 1N BHOBb YNOXEHHOW €€ 4aCTu Ha NPOXOAMMOCTb NOCNE Nanku, HO OO MPUCOEAVHEHUS LUNAHIOB,
ucnbelTaHue Bce 0OMOTKM Ha repMETUYHOCTb MOCHEe NPUCOEOUHEHUS LUNAHIOB, HO OO M30JTMPOBKM NasHbIX
coeaAnHeHW. TN UCMbITaHUSA NPOU3BOAATCH NO HOpMaM 3aBoJa - U3roTOBUTENS reHepaTopa.

Tabnuya M1.2
OBBEM V1 HOPMbI

MOONEPALMOHHbBIX VICI'II:ITAHVIVIV NP PEMOHTE OBEMOTKWM CTATOPA
TYPBOINEHEPATOPOB CEPUA TBB, T3B, TI'B (KPOME TI'B-25)

[ToonepalOHHOE HopmMma wmcnelTaHma [IpumMmeuaHMEe
VICIIEITaHUe
3HadYeHMe IpOnoJI—
KNUTEJIb —
HOCTb

[lonHas 3aMeHa OOMOTKM cTaTopa

1. lcnelTaHue cTepXHEM
OOMOTKM IO YyKJAIOKM UX
B II1a3H

1.1. VcneTaHue Ha




NPOXOIUMOCTD :

a) TypBoTreHepaTopOB
TBB-T3B - BOIOM Ipu
MBOLITOYHOM HOaBJIEHUU
BOIEl Ha BXOIe B
crepxeHb, Mlla
Pacxon BOOEI Ha
CTepXeHb (Mau
IIOJIyCTEPXEHbL B
CTEPXHAX, COCTOAMMX
13 OBYX IOJIOBMHOK) ,
na/c, nonsa
TypBOTeHepaTopoOB :
TBB-160-2E
TBB-165-2

TBB-200-2 (30 mazon)
- Ha INOJIyCTepXeHb
TBB-200-2A, TBB-220-
27, TBB-220-2E
TBB-320-2, TBB-350-2
TBB-320-2E
TBB-500-2 (BepxHUM

CTEPXEHb)

TBB-500-2 (HWXHMUI
CTEpPXEeHb)
TBB-500-2E (BepxXHUM
CTEpPXEHb)

TBB-500-2E (HMXHUM
CTEpPXeHb)

TBB-800-2, TBB-800-2E,
T3B-800-2, TBB-1000-2

(BEepxXHUM CTEPXEHb)
TBB-800-2, TBB-800-
2E, T3B-800-2,
TBB-1000-2

(HXKHUM CTEpPXeHb)
TBB-1000-4 (BepxHMUM
CTEepPXEeHBb)
TBB-1000-4 (HMXHUMI
CTEepPXeHb)
TBB-1200-2 (BepXHUM
CTEepPXeHb)
TBB-1200-2 (HMXHUMI
CTEepPXeHb)

0) TypbOI'eHepaTopoOB
TI'B-200M <*>, TI'B-
500-2 - Bomow mnpu
M3OBEITOUHOM HOaBJIEHUU
BOIEI Ha BXOIEe B
crepxeHb, Mlla

KoHTpOJsbHEN 0OOBEM (JI)

Y MNPOIOOJIKUTENBHOCTD
ucreveHmsa (c) nnsg
TypOOTeHEPaTOPOB :
TI'B-200M <*>

TI'B-500-2

B) TypDOI'eHepaTOopOB

TI'B-200 u TI'B-300 -

BOBIOYyXOM IO TpybOKam

npy OaBJIEHMM BO3OyXa

0,21 +/- 0,04
0,278 +/- 0,04
0,164 +/- 0,02
0,164 +/- 0,025
0,184 +/- 0,03
0,156 +/- 0,023
0,271 +/- 0,04
0,231 +/- 0,03
0,28 +/- 0,04
0,24 +/- 0,036

0,327 +/- 0,06

0,283 +/- 0,05

0,354 +/- 0,071
0,304 +/- 0,061

0,164 +/-
0,0226
0,142 +/-
0,0213
0,05

6,4
1000

He ©OoJee
40 c
To xe

IOns TBB-200-2
0,08

JlcnelTaHve MOpo-—
BOOUTCA IJIA
KaxIOoM TpyOKu
CTEPXHA C




Ha BXOIe B TPYyOKy, MM
BOI. CT.

YCTaHOBKOM
crieuraJjib Hou
HacaOkM Ha
BEIXOIlE U3

TPyOKM

IaBJjieHMEe Ha BHIXOIE U3

TpyOKM, MM BOI. CT.,

oa TypOOoTeHepaTOopOB:

TI'B-200 170 - 220 -

TI'B-300 200 - 260 -

1.2. VchnelTaHue Ha

IIPOYHOCTL U

I‘epMeTMT{HOCTb -

Bomou, MIla, g

TypOOTeHepPaToOpPOB &

TBB, T3B 1,5 10 u

TI'B-200M <*>, TIB- 2 5 u PasHOCTBb

500-2 IaBJIEHUS B
HauaJjie ¥ KOHIe
BEIIEPXKU
IOJIKHA OHBTHL He
Bosiee 0,05 Mila
IO CPaBHEHUI C
3aBeIOMO
VCIIPaBHEM
CTEpPXHEM

1.3. VcnelraHue 3meck U jalee

V30JIAUUM [1a30BOM - UCHBITaHue

YacTM HallpsSXeHUeM, [1OBhIIE HHEIM

kB, TypOOoTeHepaToOpOB: repeMeHHBIM

a) TI'B 3, 0UnomM 1 MumH. HaIpsSXeHUEM

©) TBB C HOMMHAJIbHBM 2, 7UHOM 1 MmMH. IPOMEIIJIEHHOM

HanpsxeHnveMm no 20 kB YacCTOTHEl, €CJin

B) TBB, T3B cC 62 1 MuH. 2TO He OI'OBO-

HOMIMHAJIbHBEIM peHo crienumalib—

HanpsxeHmeMm 24 kB HO

1.4. VcneTaHue Ha 1, 5UnoM 3 MUH. IJonyckaeTcsa

KOPOHUPOBAaHMKE IIPU PaBHOMEpPHOE

CHMXEHUM HapsIXeHUI CBeUeHMre ITOJIy-—

IocJjie MUCIBETAaHUS fooro uBeTa.
CeeueHMe
Bejioro u
XEeJITOTO LIBETOB
He IoIlyckaeTcs

1.5. VchneTaHue 1, 5UnoM 1 MuH.

n30JIAUUM JIOOOBOM

JacTum HanmeeHmeM

1.6. VcnelTaHue 1,0 1 MMH.

UIOJIALUUM MEXIY
IIOJIy C TEPXH MU
(cTepxHeM, COCTOSMMX
U3 IOBYX IIOJIOBMHOK)
HanopsxeHueM, KB (mns
TypOoreHepaTopa TBB)

1.7. VicnelTaHue




MBOJIALUN

MexIy BcCeMu TpydOKaMu
MeXIy KaxXIbM B2JIeMeH-—
TapHEIM IMIPOBOOHMKOM U
BCeEMM TpyOKaMu
I[lpoBepka NPOM3BOOUTCA
OT MCTOYUHMKA I1POMBII—
JIEHHOM YaCTOTH IJIg
TypbOTeHepaTopoOs,
TI'B-200 mo N 01585
BKJIOUUTEJIBHO
TI'B-300 mo N 02342
BKJIOUUTEJIBHO
TI'B-200 ¢ N 01586
TT'B-300 ¢ N 02343

kB:

He ©OoJjiee OOHOTO BaMHKaHUS
BaMBIKAHMSA HEeIOOIYCTUMEBL

2. VicnHTaHMe M30JIALUUMN
KPOHIITENHOB,
mMHOIOepXaTeyen u
OaHOaXHBIX KOJIeLl IO
YCTaHOBKM HaIpSXeHUeM

1 MuH.

3. VchnelTaHue
COEOVHMUTEJILHEX U
BHIBOOHEIX WMH IO
YCTaHOBKU

3.1. VcnelTaHue Ha
NIPOXOOUMOCTE :

a) y TypbOoTeHepaTopOoB
TBB - T3B nponyBKOM
BO3IYXOM

©) nnsa
TypboreHepartopos TI'B-
200, TI'B-300:

- IaBJIeHMe BO3OyXa Ha
BXOIEe B WMHY, MM

BOI. CT.

- IaBJIeHME Ha BHXOIE
M3 UMHEL

- noius
TypboreHepaTopor TIB-
200M <*>, TI'B-500-2

IPOOYBKOM BO3IYXOM

1000

[lo Tabm. 1.3

VicriBITaHMA
OpOBOOATCH CO
crieumaJibHOM
HacamkoM Ha
KOHILIE MIMHEI

Io nmamku
HaKOHEUHUKOB
IPOXOIOVMMOCTb
LIMH [OpoBepsaeT—
Csa WapMKOM IIO0
T'OCT 3722-81.
InameTp
mapukKa, MM:
15,875 - nonsa
TI'B-200M <*>
14,288 - nnsa
TI'B-500

3.2. lVcnelTaHue Ha
IPOYHOCTL U
TepPMETUUYHOCTL — BOIOM
ojss TypBoTreHepaTopoRB,
MIla :




TBB, T3B
TIB-200M <*>,
500-2

TI'B-

w
~ 0~
[@XE)]

10 u
15 MuH.

3.3. HcnwelTaHMe
MUBOJIAUUN MUH
HanpsxeHueMm, kB, 1nmus
TypOOTeHePaTOpPOR :

a) TI'B

©) TBB Cc HOMMHAJIbHBM
HanpsaxexHueM 1o 20 kB
B) TBB, T3B c
HOMMHAaJIb HEIM
HanpsxeHueMm 24 kB

2,4UHOM
2,0Unom + 3

2,0UHomMm + 1

1 MmH.
1 MuH.

1 MuH.

3.4. VcneTaHue
VBOJIAUUM MEXIY
NOoJNIymMHaMM (WMH,
COoCTOSAWMX M3 IOBYX
IIOJIOBMHOK)
HanopsxeHueM, KB, nnus
TypboreHepaTopoB TBB

1 MuH.

4. JVcnelTaHMEe KOHIIEBEIX
BBEIBOLOB B COOpPaHHOM
BUOe (OO YyCTaHOBKM)

4.1. lVcnelTraHve Ha
IPOYHOCTL U
TepMETUYHOCTL — BOIOMU
nnsa TypOoTeHepaToOpOoB,
MIla:

TBB, T3B
TI'B-200M <*>,
500-2
JlcnelTaHYe Ha IpOXOonou—
MocTh mia TI'B-200M
<*>, TI'B-500-2 mpozmnyB-—
KOJM BO3OYyXOM IIpPM:

- U3OLHITOYHOM IaBJIEHUU
Ha Bxome, Mlla

— M3OBITOUHOM IOaBJIEHUU
Ha BBIXOHE, MIla

TT'B-

w N
~
[@3NE)]

~

0,14

He menee 0,07

[IpomseommuTCHAa
CO crHneumrasjbHOM’
HacamkKoM Ha
BHIXOIE BO3OYyXa

4.2. VcnuTaHue Ha
TepPMETUUHOCTEL —
BO3OYXOM IJIs
TypboreHepaTopos TI'B-
200, TI'B-300, MIa

4.3. lcnoelTaHue
MBOJIALUMY HallpsSXeHUeM

2,4UHOM

1 MuH.

5. lcnelTaHMe IJIaHTOB
BOINOV Ha NIPOYHOCTb U
TepPMEeTUYHOCTE &

- g TypDOIeHepaTOpOB
TBB, T3B, MIa:

HOBBEIX

1,5/1,0

30 MHMH.

B umciurene -




CTapbIx 1,0/0,8 30 MMH. |@OJasg mJIaHTOB
ouaMeTpoM 15
MM, B 3HaMeHa-
TEeJIe - IJid
IJIAHTOB OMa—
MeTpoM 21 MM

- s 0,8 5 MuH.

TypboreHepaTopoB TI'B-

200M <*>, TI'B-500-2

(omameTp 21 Mm)

6. lcnelTaHuMe CJIMBHEBIX

M HAMOPHEIX KOJIJIEKTOPOB

Ha TIPOYHOCTBL UM T'epMe-—

TUYHOCTEL — Boxmowm, Mlla,

ocJjie yCTaHOBKM, IJsI

TypOOTeHEPAaTOPOB ©

TBB, T3B 2,5 1 u

TI'B-200M <*>, TI'B-500-2(2,5 30 MmH.

7. OnpenesneHue Cm. n. 3.12 Hopwm

XapaKTepUCTUK

cepmeuHMKa cTaTopa
Py HaTpeBe METOIOM
KOJILLIEBOTO
HaMaTHUUMBAHUSA OO U
mocJjie yKJaakKy OOMOTKU
I 3aKJIMHOBKM II1a30B
npu mHOoyxkuum 1,4 Tn

8. lBMepeHMe
CONPOTUBJIIEHUMN
IIOCTOSHHOMY TOKY
TepmonpeoBpasoBaTesyen
conpoTueJeHusa, OM:

- IO YyCTaHOBKMU

— TIIOCJIe 3aKJIMHOBKU
I1a30B

[lpyBeleHHOE K TeMIlepaType
M3MEepeHUa MaclOopTHOe
3HAUEeHMUEe

To xe Mioc CONPOTHUBIIEHUE
BEIBOIOHEIX IIPOBOLOB

9. JVchnelTaHue HMXHUX
CTepXHEV OOMOTKU
nocjie yKJaIKM MX B I1a3h

9.1. VcnelraHue
V30JIALUUM CTEPXHEM OT
KOopllyca HalpsaXeHUEM,
kB:

a) TI'B, TBB c
HOMMHAJIb HEIM
HanpsxeHveMm 1o 20 kB
©) TBB C HOMMHAJIbHEM
HanpsxeHueMm 24 B

B) T3B Cc HOMMHAJIbHBEM
HanpsxeHueM 24 kB

2,5UHoMm 1 MUH.

MVH .

MVH .

9.2. McneTaHue Ha
KOPOHUPOBAHME — IIpPU
CHUXEHUM HApSXeHUT
[IOCJie MCIBITaHNA

1,15UHoM 5 MuH.

Cm.
K II.

npuMedaHme
1.4




9.3. McneTaHue
MUIOJIALUUM MEXIY

IOJIY CTEPXH AMU
(cTepxHeM, COCTOSAMMX
U3 IOBYX IIOJIOBUMHOK)
TypboreHepaTopos TBB
HanpsaxeHueM, kB

1 MuH.

9.4. VcnelraHue Ha
TepPMETUYHOCTDb BO3OYyXOM
c nmobaBJieHMeM XJjlamoHa
(ppeona)

TeuenuckaTesieM IOjisg
TypboreHepaTtopos TBB,

T3B, TI'B-200M <*>,
TI'B-500-2, MIla
9.5. McnelTaHMe Ha Bosnoyx moimxkeH CBOOOIHO

IPOXOIVMMOCTE TPYOOK -
BO3IOYXOM IJIA
TypboreHepaTtopor TI'B-

NPOXOIUTE dYepes BCe
TPYyOKM

200, TI'B-300

10. NcnelTaHMe BEPXHUX

CTepXHEeM OOMOTKU

II0CJIe YKJIaIKM MX B IIa3H

10.1. VconelTraHue

MUBOJIAUMM CTEPXHEM OT

xopnyca (mo

BHIIIOJIHEHMSA 3BaKIJIIMHOBKM

1as0B) HaIpsSxeHMeM, KB,

IoJ1a TypOOI'eHepaTOpOB:

a) TI'B, TBB c 2,4UHOoM 1 MMH. [Ipn

HOMMHAJIb HEIM HEBO3MOXHOCTU

HanpsxeHmeMm no 20 xB MN30JIMPOBAHUA
BEPXHUX
CTEepPXHEM OT
HIVDKHUX
nonyckaeTcsa
IpoBeeHue
VICIIBITaHU I
COBMECTHO C
HIVDKHUMU
CTEepPXHAMN

6) TBB C HOMMHAJIbLHBM 49,0 1 MuH. IlonyckaeTcsa He

HanpsxeHueMm 24 B IPOBOIUTDH

B) T3B C HOMMHAJLHBM 50,0 1 MuH. CM. HOpMMedaHUe

HanpsxeHueMm 24 B x . 10.1, "a"

10.2. VcneTaHue Ha 1,15UHoM 5 MuH. CM. mnpuMeuaHue

KOPOHMPOBaHMKE - IIpU K n. 1.4

CHWXEHUY HAPSXKEeHUI

IoCJie UCHIETaHUSI

10.3. lcnelraHue 1,0 1 MUH.

VBOJIALUUN MEXIY

[IOJIy CTEPXHAMU

(CTepxHEV, COCTOSIUX

Y3 OBYX IIOJIOBMHOK)




HanpsaxeHueM, KB,
TypboreHepaTopos TBB

10.4. VcneTaHue Ha
TEPMETUUYHOCTD
BO3IOYXOM C
nob6apJjieHMEM XJlaOoHa
(bpeoHa)
TeueuckaTesieM g
TypboreHepaTopos TBB,

T3B, TI'B-200M <*>,
TI'B-500-2, MIla
10.5. MchneTaHme Ha Bosnoyx moimkeH CBOOOIHO

IPOXOIVMMOCTE TPYOOK -
BO3OYXOM IJIA
TypboreHepaTopoB TI'B-
200, TI'B-300

NPOXOIUTE dYepes BCe
TPYyOKM

11. UzmMmepeHUe
CONPOTUBJIEHUS
n30J1A1Mn
TEPMOCOIIPOTUBIIEHNA
MeraoMMETPOM Ha
Hanpsaxenmue 500 B, MOwm

He wMeHee -
1,0

12. HVcnuHTaHUe
MBOJIAUMM OT KOpIlyca
BEPXHUX M HWKHUX
CTEepXHEM COBMECTHO
IocJjie yKJIaIKM B IIa3H
Y B3aKJIMHOBKM I1a30B
HanpsaxeHveMm, kB, s
TypOOT'eHepaTopoOB @

a) TI'B, TBB c
HOMM/HAaJIb HEIM
HanpsxkeHueMm no 20 xB
6) TBB ¢ HOMMHAJbHBEM
HanpsxeHueMm 24 kB

2, 2U0HOM 1 MMH.

49,0 1 MMUH.

13. I[poeepka Ha
MOHOJIMTHOCTB I1asHBIX
COeIMHEHUN

13.1. YnpTpa3BYyKOBEM
npruoopPoOM

CpenHee 3HadYeHME MOHO-
JIMTHOCTM UYEeTHpEexX WU
IMeCTV M3MEPEeHMN OOJDKHO
OBITE He MeHee MOHOJIMT-—
HOCTM 3TaJioHa, %:

- IPpM MCIHOJIb30BaHUU
OJIOBAHMCTOTO NPUIIOSA

- IPM MCIOJIb30BaHUU
cepebpsaHOTO NPUIIOA

[lpy 23TOM HM OOHO
3HaUEeHUE M3MEPEHHOM
MOHOJIMTHOCTM HE

IOOJIXHO OBITH MEHbIIEe
3Ha4YEeHUsI MOHOJMTHOCTU
TajyioHa, %:

15 -

20 -

IIpur namke
KaxXxIOM Iapsl
3JIEMEHTAaPHBIX
NIPOBOOHUKOB B
OTIOEJIbLHOCTHU
COeNVHEHUHA
TOJIBKO OCMaT-—
puBaKnTCAa




- IPM MCIOJIb30BaHUU
OJIOBAHUCTOI'O IPUIIOA
— IIPM MCIOJIb30BaHUM
TBEPOOTO MNPUIIOA

10

15

13.2. BMXPETOKOBEM
nprnbopoM

3HadeHMe MOHOJMUTHOCTU
navky, BHIIOJIHEHHOM
OJIOBAHMCTEIM NPUIIOEM,
OOJDKHO OBITHL HE MeHee
MOHOJIMTHOCTM 3TajioHa,

70

14 . VicnelTaHue
MUBOJIAUMM MEXIY
IIOJIyBEeTBAMM OOMOTOK,
COoCTOSMMUX M3 IOBYX
oJlyBeTBeM, IIocje
3aKJIMHOBKM I[1a30B OO
IIOOCOEIMHEHUS
COEOUHUTEJIbHEX
BBEIBOIIHBIX WIVMH W
KOHLIEBEIX BEBEIBOIIOB
TypboreHepatTopor TBB,
HanpsaxeHueM, KB

15. UzmMmepeHUe
CONPOTUBJIICHUN
IIOCTOSSHHOMY TOKY
ODOMOTKM B XOJIOOHOM
COCTOSHUM KaxIoMu
BeTBM U Qasel OOMOTKU.
PacxoxneHue 3HAUEHUN
CONPOTHUBIIEHUM HE
OOJIXHO OwIThL OoJee, %:
Mexny Gazamu

MeXIOy BeTBAMU

2,0
5,0

4

16. VcnelTaHnme OOBMOTOK
Ha [NOPOXOAVMOCTBbL -
BOIOM IOCJIe MauKu
BCeX COeIMHEeHUul,
0O YyCTaHOBKU
dTOPOIIIaCTOBEIX
IJIaHT'OB ¥ M3OJIMPOBKU
T'OJIOBOK @

- IOJI8 T'€HepaToOpOoB
TBB, T3B onpenendmorcsa
pacxomsl NIpM OaBJIEHUU
Ha nomaue 0,1 MIa

- IJiS TeHEPaToOpOB
TI'B-200M <*>, TIB-
500-2 nynsa xaxmoro
CTEPXHS OlpenesyiseTcd
IPOIOJIXUTEJIbHOCT
MCTEYEeHMA BOIOBI IIPU
OaBJIEHMM Ha Iojaue
0,05 Mla u
KOHTPOJILHOM OOBeEMe
6,26 I
[MpOOOIXUTETIBHOCTD

HO

Pacxon BoIel
uepes Kaxayio
LIenb IJOJIXKEeH
OLITE HE Me-

Hee 70%
YKasaHHOTO B II.
1.1 maHHOM
TaOJIMUE OJIS
TEHEepPaTOPOB
MOIHOCTELIO

500 MBT m mMmeHee
90% yKasaHHOTO
B . 1.1 nnga
TEHEepPaTOPOB
momHocTeio 800
MBT

u BoJjee




UCTedYeHUs IJis
CTepXHe)M I'eHepaTOpOB:
TI'B-200M <*>

TI'B-500-2

He 6oJiee
42 ¢
He ©6omee
50 ¢

17. HcnelTaHue
COEeIOMHUTEJILHEIX WMH Ha
IPOXOOVMOCTE —
IIPOLYBKOM BO3IYXOM
o TypOoTeHepaTOopoOB
TI'B

18. VcnelTaHue BCEM
OOMOTKM Ha IIPOYHOCTDb
Y TEePMeTUYHOCTH -
BOIIOM IIOCJIE IaMKu
BCeX COeIMHEHUM, HO
OO MX M3O0JIUPOBKU U
ocJjie NpPUCOeIMHEHUS
ujiaHros, Mlla, nisda
TypbOIeHepaToOpPOB &
TBB, T3B

TIB-200M <*>,
TI'B-500-2

1,0/0,8

24 u

10 u

B umcrnmurene -
IOJI IJIaHTOB
ouaMeTpoM 15
MM, B SHaMeHa-
Teyie - IJig
IJIAHTOB OMa-—
MeTpoM 21 MM
VIzsMeHeHUEe
IOAaBJIEHVS BOIE
3a BpeMms
BEIIEPXKM HE
Bojsiee 50 klla

19. HUcnuTaHue
BBIIPAMIIC HHEIM
HaOpsSXeHMEeM MU30JISLUM
IIOJIHOCTBIO CODPaHHOM
OOMOTKM KaxInonm Gasel B
OTHEeJIBHOCTU MNpU
OCTaJIbHEIX 3aseMIJIeHHHX
bazax, kB, nusa
TeHepaToOpoOB :

TI'B-200

TI'B-300

40

50

1 MuH.

1 MuH.

Cm. m. 3.4
HopwMm

20. VcneTaHue
IIOJIHOCTBI COOPaHHOM
oOMOTKM

20.1. VcneTaHue
UBOJIAUMM KaxOou Gasw
B OTIEJILHOCTMU IIPU
OCTaJIbHBEIX Ba3eMJI€HHBIX
HanpsxeHueMm, KB, nnus
TypOOTeHEepPaTOpPOB &

a) TI'B, TBB c
HOMMHAJIbHEIM

2UdoMm + 3

1 MuH.

[Ipy MCHOBEITaHUU
TeHepaTopoB




HanpsaxeHueM no 20 kB

TBB, T3B,

©) TBB, T3B c 49 1 MMH. TI'B-200M <*>,

HOMMHAJIbHBEIM TI'B-500-2 mo

HanpsxeHueMm 24 kB OOMOTKE HOOJIKEH
LUVPKYJIMPOBATH
OUCTUILIAT C
yIeJlbHEIM
COIPOTUBJIEHUEM
He MeHee 100
kOM X CM U
pacxonm ero
OOJIXeH OBIThH He
MeHee
HOMMHAJIBHOI'O
(ecmm B
VHCTPYKLUU
3aBoma-
UBTOTOBUTEI S
He yKasaHOo
MHaue)

20.2. VchnelTaHMe Ha 1,15UHoM 5 MUH. CMm. mnpMuMeudaHMe

KOPOHMPOBaAHMKE — IIpU k nn. 1.4

CHVIXEHMY HATPSXKEeHUSI HacToAmen

[I0CJI€ MCHETAaHUSA TaBJIMLE

21. VsmepeHUe He menee 1 1 MuH.

COIIPpOTUBIIEHNA

ZEcIoN S 4RN 2078

TepMolipeoOpasoBaTeyen

COIPOTUBRJIEHUS,

3aJIOXEHHBIX B IIa3bl U

YCTAHOBJIEHHEIX B

KopIlyce

TypboTreHepaTopa,

MeTaoMMEeTPOM Ha

Hanpsxeumue 500 B, MOwm

22 . VicnbTaHue UnoMm 1 MmH. CM. HOpuMedaHue

MBOJIALUUU OOMOTKU
cTaTopa HalpsaXeHMeM
[IPOMBIIJIEHHOM YaCTOTEL
IocJie 3aBOIKM poTOopa
B CTATOpP M YyCTaHOBKU
MMUTOB OO BallOJIHEHUS
cTaTopa BOINOPOIOM

k . 20.
IonyckaeTcsa
VCHOBEITaHUE IIPU
3aMO0JIHEHUNU
craTopa
VHEPTHBEM I'a30M
WY BOIOPOIOM
C coObJIeHMeM
Y CJIOBUM
paszmena 3.5
Hopwm

YJacTuuHasa 3aMeHa OOMOTKM CTaTopa [IepPBOM KaTeTOpUn

(TypBOTeHepaToOpoOB,

npopaboraBumx mo 10 Jjer,

IpM TEePMOPeaKTUMBHOM mzojauum — no 20 jer)

23. VchneTaHue
oCTaBlIIeMCsa YacTu
OOMOTKIM I10OCJIEe
yIOaJleHMsS [IOBPEXIEeHHEIX
CTepXHeM




23.1. VcnelTaHue 2UHOM 1 MuH. B cayuae

UBOJIALUUM Kaxnoom Gaszel 3aMEHEl TOJIBKO

B OTIEJILHOCTHU IIpU BEPXHUX

OCTaJIbHBEIX 3a3eMJIEHHBIX CTep)KHeIZ

HanpsSXeHueM VCIIBITaHUeE
IIPOMBBOOUTCSA
HaIpsaXeHUeEM
1, 7UHOM.
[lpy MCHOEITaHUU
NBOJIALUN
TypboreHepaTo-—
por TBB, T3B,
TI'B-200M <*> u
TI'B-500-2 mo
ODOMOTKE IHOOJIXEH
UMPKYJIMPOBATH
OUCTUJIJIAT C
yIeJlb HEIM
CONPOTHUBIIEHVEM
100 xOM x cM
(ecniu B
MHCTPYKLIUN
3aBoma-
M3TOTOBUTEJIA
He yKa3aHOo
YHaue) u
pacxom ero
IOJIXeH OBITH HEe
MeHee
HOMMHAJIbHOT'O
WM WJIaHTU
IOJIXHBEI OBITH
CHSTHL

23.2. VcnelTaHMe Ha Ilo m. 18

IIPOYHOCTL U

I'epMeTNYHOCTE -—

BOIOOV, IJisg

TypboreHepartopos TBB,

T3B, TIB-200M <*>,

TI'B-500-2

23.3. VicnelTaHMe Ha

IPOXOIUMOCTE CTEpPXHEMN

oysa TypOoI'eHepaTOopoB:

- TBB, T3B, TI'B-200M Ilo m. 16 [IponsBOOMUTCSA B

<*>, TI'B-500-2 - Bomou crnydyae, ecimu

- TI'B-200, TI'B-300 - Ilo nm. n. 9.5 u 10.5 npeznnojlaraeTcs

BO3OYXOM yXyOimeHme
IPOXOIUMOCTH
CTEepXHEN B
ocTaBleNncs
JacTu OOMOTKU

24. VsmepeHUe 2 -

COIIPOTUBIIEHUA

[IOCTOSHHOMY TOKY
HEIIOBPEXIOEeHHEIX BeTBeMU
i das ocTaBllelcs
yacTu OOMOTKU.
3HauYeHMre M3MEPEHHOI'O




CONPOTUBJIIEHUS He
OOJDKHO OTJIMYATBLCS OT
3HAUeHUs Ipelbnylero
u3MepeHusa boJjiee ueM
Ha, %

25. OnpenejeHue
XapaKTEePUCTUK
cepImedyHMKa cTaTopa
IpM HarpeBe MeTOIOM
KOJIbLIEBOTO
HaMaTHUYMBAaHUA I[IOCJe
yOajleHUs INOBPEXIESHHEIX
CTEpPXHEN U yKJaIKU
HOBBIX CTEpXHEM U
3aKJIMHOBKM I[1a30B
crTaTopa NpM MHIYKLUUNA
1,4 Tn

Crasib OOJIXHAa
YIOBJIETBOPSATH
TpebOoBaHUAM,
YKA3aHHBEIM B II.
3.12 HopwMm

26. VicnbITaHMe HOBHIX U
OEMOHTUPOBAaHHEBIX
CTepXHEeM OOMOTKM
re”HepaTopor TBB, T3B
0O YKJAOKM UX B I1a3b

o m. 1

27 . VicnbeITaHVe HOBHIX
CTepXHeM IJidg
re”HepaTopor TI'B @mo
YKJIAIKM MX B I1a3H

o m. 1

28. JcnelTaHUe
OJEMOHTVPOBAHHEIX U
OTPEMOHTHMPOBAHHBIX
CTepXHEM s
reHepaTopor TI'B mo
YKJIaOKM MX B IIa3H

28.1. VcnelTaHMe Ha
IPOXOOUMOCTE

o m. 1.1

28.2. VchnelTaHue
U3OJISUUM [1a30BOM
YacTyu HaNpSXeHVEM

2, 7U0HOM

1 MuUH.

28.3. lchnelTaHme Ha
KOPOHMPOBAHUE — IIPU
CHUXEHUM HAMPSIXKEeHUI
IoCcJie UCHOHTaHUI

28.4. VchnelTaHue
U30JIAUUM JIOOOBOM
YacTM HaNpsSXeHUeM

1, 3UnoM

1 MuH.

29. McnelTaHve HOBHX U
OTPEMOHTMPOBAHHBIX
COEIOUMHUTEJILHEX U
BEIBOOHEIX WMH OO
YCTaHOBKU

o m. 3

30. McnelTaHve HOBHX U
OTPEMOHTUPOBAHHLIX

o . 4




KOHIIEBEIX BEIBOIOJOB IO
YCTaHOBKMU

31. UcneTaHMe o . 2

M3OJIALUMM KPOHUTENHOB

M WMHOOEepXaTeJeM IO

YCTaHOBKMU

32. VIcnBITAHME HOBHIX U o . 5

IIOBTOPHO MCIIOJIb3YyEMEIX

IJIaHTOB Ha IIPOYHOCTH

U TEePMETUUHOCTBL IO UX

YCTaHOBKM IJIid

TypboreHepaTopoB TBB,

T3B, TI'B-200M <*>,

TI'B-500-2

33. lcnuTaHUe o . 6

PEMOHTHMPYEMBIX CJIMBHEBIX

M HAIOPHBIX

KOJIJIEKTOPOB Ha

[IPOYHOCTEL U

TePMETUYHOCTDb BONOM

ojsa TypboreHepaTopoB

TBB, T3B, TI'B-200M

<*>, TI'B-500-2

34 . VICcnBITAHME HWXHUX

CTEepXHeM OOMOTKM

IocJyie yKJaOKM UX B

Iase HalpsaxXeHUeM IJjid

TypDOTeHeEPaTOPOB &

TBB, T3B Mo m. 9

TI'B 2,4UHOoM 1 MMH.

35. JicOnelITaHME BEPXHUX Tpn

CTepXHEeM OOMOTKM HEBO3MOXHOCTHU

IocJjie yKJIaIKM UX B M30JIMPOBATH

Iasbl OO BBIIOJIHEHMS BEepxXHUE

3aKJIMHOBKM I1a30B CTEPXHU OT

HanpsSXeHUeM IJisg HIDKHUX

TypOOTeHEPaTOPOB : IonycKaeTcsa

TBB, T3B o m. 10 IIPOBOIUTH
VICIEITaHUS
COBMECTHO C
HVXHVMM . Eciam
PV STOM
HVXKHME CTEepPXHU
IpMHaOJIexXaT
ocTaBleNCHa
yacTu OOMOTKMU,
TO MCHOHTATEJb—
HOe HallpsaXeHue
BEPXHUX CTEPX-—
Hey He IOJIXHO
[peBHIaTh
VICIEITATEJIbHOT'O
HaNpsSXeHUs
3TOM YacTu
OOMOTKM

TT'B 2, 2UHOoM 1 MuH.




36. lVsMepeHMNe
COIIPOTUMBIIECHMA
IIOCTOAHHOMY TOKY
BHOBEB YJIOXEHHEBIX
TepMonpeobpaszoeaTenen
COIIPOTUMBIIECHMA

o 1.

37. VzmMmepeHUe
CONPOTUBJIIEHUS
M3O0JIAUUM BHOBb
YJIOXEHHEIX B I1a3H
TepMonpeoOpasoBaTesyen
CONIPOTUBJIIEHNS
METaoOMMETPOM Ha
HanpsxeHue 500 B

o 1.

11

38. IlpoBepka Ha
MOHOJIMTHOCTBL BHOBbB
3aMnasgHHBEIX COeIVHEeHUN

IIo 1.

13

39. lVsmMmepeHUe
COHpOTVIB.HeHVIH
[IOCTOSSHHOMY TOKY
OOMOTKM B XOJIOOHOM
COCTOSHUM KaxIomn
BeTBM U Qasel OOMOTKMU

IIo 1.

15

40. VcnelTaHMe Ha
IPOXOIMMOCTE BHOBb
YVIIOXKEHHOM YacCTU
OOMOTKIM TIIOCJIEe TaMKu
COeIOMHEeHUM, HO IO
YCTAHOBKM BOIOIIOIBO—
OAIMX UJIaHTOB U
VBOJIMPOBKY TI'OJIOBOK
CTEepXHEN U
COEeIMHUTEJILHEIX MH
IJi1a TypOOI'eHepaTOpOB :
- TBB, T3B, TI'B-200M
<*>, TI'B-500-2 -
BOIIOM

- TI'B-200, TIB-300 -
BO3IYyXOM

o 1.

o 1.

16

II.

9.5 n 10.5

41. VicnelTaHMe BCel
OOMOTKM Ha IPOYHOCTHL
VN T'ePMEeTUYHOCTL —
BOIOV IIOCJIe IaMKMu
BCEeX COeIMHEeHWM, HO
0O VX M3OJIUPOBKU U
nocJjie NPUCOEeIMHEeHMU
IJIaHT'OB
TypboreHepaTtopos TBB,
T3B, TI'B-200M <*>,
TI'B-500-2

o 1.

18

42 . VicnielTaHUe
BHIIP AMJIE€ HHEIM
HalpsSXeHVeM WU30JISLUUn
IIOJIHOCTBI COOPaHHOM




OOMOTKIM KaxIom (Gasbl B
OTHOEeJIbHOCTU IIpU
OCTaJIbHEIX 3a3eMJIeHHBIX
dazax, kB, nmnsa

TeHEepPaTOPOB :

TI'B-200 40 1 MuH.

TI'B-300 50 1 MMH.

43. VcnelTaHue B caoyuae

MBOJIALIUY [IOJIHOCTHIO 3aMEHEl TOJIbKO

COOpPaHHOM OOMOTKIM : BEPXHUX
CTEepPXHEN
VICIHEITaHKE
IIpoOmM3BOONTCA
HaOpsSXeHVeM
1, 5Un0M

a) xaxmoum ¢asel B 1, 7UxoM 1 MuH. I[lpy MCHOBEITaHUN

OTHOEeJIbHOCTU IIpU TypOoTreHepaTo—

OCTAaJIbHEIX 3a3eMJIEHHBIX por TBB, T3B,
TI'B-200M <*>
Io obMoTke
IOJIKEeH
LUMPKYJINPOBATH
OUCTUIIIIAT B
COOTBETCTBUMU C
TpebOoBaHMAMU
n. 20

©) Ha KOPOHMpPOBaHMUE - 1, 0Unom 5 MmH. CM. mnpuMedaHUe

IpU CHMXEHUU Kk n. 1.4

HaIOpSXeHUsS [OoCJe TabJIMLE

VICIIEITaHM ST

44 . VicneITaHUe Mo m. 22

n30JIauur OOMOTKU

cTaTopa IoCJie 3aBOIKU

poTopa B CTaTOop U

YCTAHOBKM WMTOB IO

3aloJIHEHUI CTaTopa

BOLOPOIOM

45. VcnelTaHMsA TIOCTE

YACTUUYHOM WMJIM I1OJIHOM

[IEePEKJIMHOBKY [1a30B

cTaTopa WM Iepelankyu

JIOOOBEIX YacCTeM:

— CepImedyHMrKa CTaTopa Mo . 7

- MBOJALUUU OOMOTKU 1, 5UHoM 1 MuH. PemoHT 6e3

craTopa 3aMEHH
CTepXHEN

- UBOJALUU ODOMOTKU o m. 22

crTaTopa I[ocje 3aBOIKU
poTopa B CTaATop u
YCTAHOBKM WUTOB

46. lVBMepeHUe
COIIPOTUMBJIIECHMA
M30JIAUUM OOMOTKMU
cTaTopa (MeraoMMeTpPpOM
Ha HanpsxeHue 2500 B)
OO ¥ IIOCJIe MCHHTAaHMUSA
MB3OJISLUUN

Cm. paszzmen 3.3 Hopm




47 . HchnelTaHue
M3OJIAUUM OOMOTKM
crTaTopa
TypOoTeHepaTopa:
TBB, T3B

TI'B

1 MuH.
1 MuH.

1, 0UnoM
1, 3UnoM

PemMoHT, He
CBASAHHEIM C
IO BbEMOM
CTEepXHelM, WUH,
IEPEKJIMHOBKOM
(kpenjyeHue
fannaxen,
nonrnpaBka
xeJjesa,
nomkpacka u
T.O.)

YacTMuHasa 3aMeHa OOMOTKM CTaTopa BTOPOM KaTeTOopuu

(TypbOTeHepaToOpOB,

npopaboraBumx cBeme 10 JjeT,

IPpM TEPMOPEAaKTMBHOM M3ojaumm - ceblne 20 jerT)

48 . VcnelTaHue
ocTaBlIeMCcsa YacTu
OBOMOTKM IIOCJIIE
yIaJleHMsS [IOBPEXIEeHHEBIX
CTEepXHEN :

a) M30oJSUUS KaxIou
®ase B OTIOEJIBHOCTU
IpY OCTaJIbHEX
3a3eMIJI€EHHBIX

©) Ha NPOYHOCTbL U
TEPMETUYUHOCTEL —
BOIOV, IJIS
TypboreHeparopor TBB,
T3B, TI'B-200M <*>,
TI'B-500-2

B) Ha NPOXOIMMOCTBb

1, 7UnoM 1 MmH.

o m. 18

Ilo m. 23.3

[Ipy MCHOBEITaHUU
TypboreHepaTo-
pos TBB, T3B,
TTB-200M <*>,
TI'B-500-2 mo
OOMOTKE HOJIXEH
UVPKYJIMPOBATH
OVUCTUIIAT B
COOTBETCTBUM C
TpebOoBaHUAMU
n. 20

CMm. npmMeudaHue
kK n. 23.3

49. UzMepeHUe
CONPOTUBIIEHUS
[IOCTOSAHHOMY TOKY
HEIIOBPEXIEeHHEIX BeTBel
unu ®as ocTaBlleNCS
yacTtu OOMOTKMU

o m. 15

50. NcneTaHMe
AKTUBHOM CTaJu
cepleuyHyKa cTaTopa
IpY HarpeBe METOLOM
KOJIBLIEBOT'O
HaMaTHUUMBAHUSA IIOCJIE
yIaJIeHVsS [1OBPeXIeHHBIX
CTEPXHEeM U yKJIaIKU
HOBEIX CTEpXHEN U
3aKJIMHOBKM I[1a30B
craTopa

Mo mm. 7

51. McnelTaHMe HOBBIX U

o m. 3




PEMOHTUPYEMBIX
BEIBOIHEIX WMH IO
YCTaHOBKM

52 . VICIBITAHVE HOBHIX U
PEMOHTUPYEMBIX
KOHILIEBEIX BHIBOIOOB IO
YCTaHOBKU

ITo

53. NcnelTaHue
MBOJIALUM KPOHUTEWHOB,
mMHOOepxXaTenemn u
HaHIaXHBEIX KOJIel, OO
YCTAaHOBKU

ITo

54 . JcneTaHye UJIAHTOB
nepern yCTaHOBKOM Ha
IIPOYHOCTbL U
TEPMETUYHOCTH

[To

55. MchnbelTaHMe HOBHIX U
PEMOHTHUPYEMBIX CJIMBHBIX
Y HATMOPHBIX
KOJIJIEKTOPOB Ha
IPOYHOCTHL U
TepMeTUUYHOCTEL BONOM
nocJjie yCTaHOBKU

[To

56. VcneTaHue
CTepxHEeM OOMOTKM IO
YKJIAOKM B IIas3bl:

a) Ha NPOXOOMMOCTH

©) Ha NPOYHOCTbH U
TepPMETUYHOCTD

B) MB30JIALUMUMY [1a30BOM
YacTM HallpsSXeHUeEM,
KB:

- InJyia reHepaTopoB TBB
1 TI'B HOMMHAJIbHBEIM
HanpsaxeHnueMm no 20 xB
- IOJda TeHepaTopos TBB
1 T3B HOMMHAJIbLHBIM
HanpsxeHmeM 24 kB

I') Ha KOPOHMPOBaHME
o) MU30JSUUM JIODOBHX
yacremn

e) MUBONALUUM MEXIY
IIOJIy CTEPXH MU
(cTepxHelM, COCTOSMMUX
13 OBYX IIOJIOBMHOK)

X) MBOJIALUM MEXOy
TpyOKaMM U TpyOKaMu -—
B3JIEeMEeHTapPHBEIMHU
IIPOBOIHMKAMMU

Tlo
IIo

IT.
IT.

2, 7U0HOM

62

Ilo

ITo

ITo

ITo

1 MuH.

57. MchnelTaHMe HMXHUX
CTEPXHEM OOMOTKM
nocjie ykJanOku B IIa3H

Ilo

58. JcnelTaHMe BEPXHUX
CTEepXHEeM OOMOTKM

[To

35




IMoCJie YKJIaIKM B IIa3Ebl

59. lVsmMmepeHMe
COINIPOTUMBIIECHMA
[IOCTOSHHOMY TOKY
BHOBb YJIOXEHHBIX
TepMonpeobpasoBaTeyen
CONIPOTUBJIIEHNS

o m. 8

60. V3mepeHUEe
CONMPOTUBJIEHNSA
M3O0JIAUUM BHOBBb
YIIOXEHHBIX
TepMonpeobpasoBaTesyen
COIIPOTUBIIEHNS
MeraoMMEeTPOM Ha
HanpsxeHue 500 B

o m. 21

61. lVcneTaHue
M30JIAUUM OT KOpIyca
HOBEIX BEPXHMX M HOBHIX
HMXHUX CTEepXHEeU
COBMECTHO IIOCJIe
YKJIAOKM B Has3H U
3aKJIMHOBKU

2,0UHOM

1 MuH.

62 . IpoBepka Ha
MOHOJIMTHOCTB IIaAaHBIX
COoenVHEeHUN

o m. 1.3

63. V3MepeHUe
CONPOTUBJIEHMUS
IIOCTOSHHOMY TOKY
OOMOTKM CTaropa B
XOJIOOHOM COCTOSAHUM
KaxXOoy BeTBU MM Qas3H

64 . VcnelTaHMe Ha
IPOXOOMMOCTE BHOBB
YJIOXEHHOM YacTu
oOMOTKM CTaTopa
TypDOTeHePaTOPOR OO
VBOJIMPOBKM I1aSHEIX
COoenmmMHeHur, a IJidg
OOMOTKM C BOISHEIM
OXJIaXIeHUEM, KpoMe
TOTO, IO
IPUCOEIMHEHUS WJIAHTOB

Ilo m. 40

65. McnelTraHue OOMOTKMU
cTaTopa BOOOM Ha
IIPOYHOCTL U
TepMETUUYHOCTL IJIS
TypboreHepaTopos TBB,
T3B, TI'B-200M <*>, TI'B-
500-2

o m. 18

66. lVcnelraHue
M30JIAUMM BEHIIPAMIIEHHBM
HanpsaxeHneM, KB,
[IOJIHOCTBI COOPaHHOM




OOMOTKIM KaXIOoM (askbl

10 OTIEJILHOCTHU IIpU

OCTAaJIbHEIX Ba3eMJIEHHEIX

dbazax nisa

TypOOTEeHEPATOPOB &

TI'B-200 40 1 MMH. Cm. m. 3.4

TT'B-300 50 1 MuH. HopMm

67. VchnelTaHue

MBOJIALUUY [10JI—

HOCTBLIO COOpaHHOMU

0oOMOTKM CTaTopa OT

KopIyca:

a) xaxmoum ¢asel B 1, 5UHoM 1 MmH. [Ipy MCHOEITaHUM

OTHEeJIbHOCTM IIpU TypOoTreHepaTo—

OCTaJILHEIX 3Ba3eMJIEHHBIX poe TBB, T3B,
TI'B-200M <*>,
TI'B-500-2 mno
oBbMOTKaM IOJI—
KEH LUPKYJIUPO—
BaTh IOUCTUJLIIAT
B COOTBETCTBUU
c o. 20

©) Ha KOPOHMPOBAHUE 1, 0UuomM 5 MuH. CM. mnpuMeudaHMe

IIPY CHWXEHUU ko, 1.4

HaNpsXeHUM MocJe

VICIIBITaHMA

68 . VIcnelTaHME 1, 0UuomM 1 MuH. [IpV MCHBITaHUU

MB0JIAUUN ODMOTKU TypboreHepaTo—

cTaTopa IIOCJe 3aBOIOKU pos TBB, T3B,

poTopa M yCTaHOBKU TI'B-200M <*>,

LMTOB (OONMyCcKaeTcd TI'B-500-2 mo

VICHEITaHME IIPU oBbMOTKaM

3alloJIHEHMM I'eHepaTopa LOOJIXEH

VHEPTHEM T'a30M WJIU HUPKYJIUPOBATH

BOOmopomoM, cCm. 1. 3.5 OACTUIIIISAT B

Hopwm) COOTBETCTBUU C
om. 20

<*> Hopwmbl ansa reHepatopos Tuna TIB-200M pacnpocTpaHsaloTcs Takke Ha reHepaTopbl Tunos TIB-
200-2M, TIB-220-211, ACTI-200.

Hpmmeanme.B Tabnuue npuBeaeHoO UcCnblTaTteribHOE HanpsaxeHue HpOMbHUﬂeHHOﬂ 4YacTOThl, €Clln
cneuynanbHO HE OroBOpPEeHO NHOE.

K nepBom u3 HMX OTHOCATCA OOMOTKM C MUKaneHTHOW KOMNayHAMPOBAHHOW WU Mb30BON
nsonsaumen, npopabotaswme 10 netT M MeHee, a Tawkke OOMOTKM C TepMOpeaKTVBHOM M3onsuunen,
npopaboTtaswue 20 neT n meHee (NocnegHune - Npy yooBneTBOPUTENIbHOM COCTOSIHUM cepaeyHuKa ctaTopa
N OCTaBLUENCS YacT OOMOTKM).

Ko BTOpOI OTHOCATCA OCTasnbHble 0OMOTKM.

Mpw pemoHTe reHepaTopa (KOMMNeHcaTopa), OCTAaHOBIIEHHOIO aBapuUHO, NCMbITaTeNbHOE HaMnpsXeHe
ONS OCTaBLUeNncs YacTu 0BMOTKY, a Takke ANS COAATOYHbIX UCMbITAHUMA YCTaHaBNUBaETCA B 3aBUCUMOCTH OT
COCTOSIHUSA M30MALUN OBMOTKM 1 YCNOBUIA paboTbl SHEProcMCTEMBI, HO He Huxe 1,2UHoMm.

Mpn yacTnyHOM 3amMeHe OOMOTKM M3OMAUUS BEPXHUX CTEPXKHEN MO TEXHOMOrMYECKMM YCIOBUSIM
UCMbITbIBAETCS HE MOCIe YKIaaKu UX B Nasbl, a N0 OKOHYaHUN PEMOHTa BMECTE CO BCeli 0OMOTKON.

Mpn npoboe OOHOrO WM HECKOMbKUX CTEPXHEN BO BpeMs MpodUnakTUYecKux WCnbITaHWUN
OCTaBLUYHOCA 4YacTb OOMOTKM BCex Tpex a3 HeobXoAMMO WCMbITbIBATb HanpsiKeHMEM NPOMbILLIIEHHON



YyacToTbl, paBHbIM 1,7UHoM. [JonyckaeTcs He UCMbITbiBaTb HEMOBPeXAeHHbIe dasbl (BETBN) 0OMOTKK, ecrnuv
Oblna MCKItoYeHa BO3MOXHOCTb MOBPEXAEHNS X N30MALUN NPW BbIEMKE CTEPXXHEN BO BPEMS PEMOHTA.

[Mocne 3ameHbl UM NpU PEMOHTE MOBPEXOEHHOTO CTEPXHA (CEeKLMK, KaTyLlKkn) HeoBX0OMMO BHOBb
UCNbITbIBaTh BCE (Pa3bl TAKMM e HaMnpsKeHWEM, Kak U MPUMEHSIEMbIM MPU 3KCMyaTauNOHHbIX UCTIbITAHWAX.
Mo okoH4YaHMM pemMOoHTa nocne BBOAAa poTopa kKaxgas dasa OOMOTKM MCMbITbIBAETCA HOMMWHAIbHbLIM
HanpsPKEHUEM.

CTepXHn (cekumm), BbIHUMABLUMECA U3 NA30B BO BPEMSI PEMOHTA, WUCMbITLIBAIOTCH, TaKKe Kak W
OTPEMOHTUPOBAHHbIE, B 3aBUCUMOCTU OT CPOKa Cry»0bl o Hopmam Tabn. M1.1 n M1.2.

Tabnuua M1.3

AAHHBLIE ONA NMPOBEPKM NMPOXOOMMOCTW WWH TEHEPATOPOB
TrB-200 N TIB-300 <*>

<*> [laBneHune Bo3ayxa Ha Bxoge B WwuHy 1000 Mm BoA. CT.

TIrB-200 TrB-300

WwnHa, yeptex N AaBrneHue lnHa, Yeptex N AaBreHne
Ha BbIxofe, He Ha BbIXOAe, He HUXe,
HIDKE, MM BO. MM BOA. CT.
CT.

2736 66 5TX581594 121

2738 112 5TX581595 81

2733 72 5TX581596 63

2750 105 5TX581597 169

2137 64 5TX581598 156

2735 122 5TX581599 92

2732 54 5TX581600 155

2734 52 5TX581601 95

2T39 122 5TX581602 66,4

2731 87 5TX581603 169

1726 43,5 5TX581604 72,5

1724 39 5TX581605 109

B cnyyasax npumeHeHUss 0OMOTKM C TEepMOpEaKTUBHON WM3oNsuMen, 3anekaemMoii nocrne YKnagkua B
cTatope, UCMbITaHUS MPOBOASATCS MO HOPMaM TEXHOIOMMYECKON MHCTPYKLMK Ha 3TOT NpoLiecc.

MoonepaunoHHbIe UCTbITaHWS NPU peMOHTax 0bMoToK TypboreHepaTopoB cepun TBM npoBoasaTtcs B
COOTBETCTBUM C YKa3aHWUSIMW 3aBOa-U3rOTOBUTENS.

B. UCTMbITAHUA, MPOBOAVMBIE MNP PEMOHTE OEMOTKN
POTOPA TYPBEOIEHEPATOPA

O6beM M HOPMbI NOOMEPALMOHHBIX MCNbITAHUA NPW PEeMOHTax TypboreHepaTopoB C MOSIHOW WMK
YaCTUYHOM CMEHOM 0OMOTKM poTopa, a Takke Npu peMoHTe B Npefenax ee noboBbIX YacTen npmBeneHbl B
Tabn. 1.4 - AnNa MalwnH ¢ KOCBEHHbIM BO34YLUHLIM UM BOAOPOAHBIM OXNaxaeHnem obMoTkM BO3OYxaeHNs
n B Tabn. M1.5 - ona MawwmnH ¢ HeNOCpPeACTBEHHBIM BOAOPOAHbLIM OXNaXaeHneM oOMOTKN.

Tabnuua M1.4

OBBEM N HOPMBbI
MOOMEPALMOHHBIX UCMNBLITAHUN MPU PEMOHTE OBMOTKWM POTOPA
TYPBOINEHEPATOPOB C KOCBEHHbIM BO3A4YLLHbLIM T BOOOPOOHbIM
OXNAXOEHVNEM OBMOTKW BO3BYXOEHWA

VcneTaresnbHOe
HaNpsXxeHNe
IIPOMEIIJIEHHOM

VICOEITYyEeMBl 3JIEMEHT XapakTep u

oOBeM PEMOHTA



YaCcTOTH,

kB

1. HezamMeHeHHas M3OJALUA
TOKOIIOOBOOOB, OTCOEeIMHEHHEIX OT
KaTymeK M KOHTAaKTHEIX KOJIEI]

5,0 (7,0)

<1>

I[lostHasa 3aMeHa
OOMOTKM poOTOpa

2. HemamMeHeHHas M30OJALUSI
TOKOINOOBOLOOB, OTCOEIOMHEHHHEIX OT
KaTyllek, HO HEe OTCOEIMHEHHBIX OT
KOHTAKTHHEIX KoJiell (ecnu
OTCOEeIMHEHME TOKOIOOBOIOOB
CBS3aHO C IOBPEeXIeHMEM UX
Mn30JAUUM UM TpebyeT CHATUSA
KOHTAKTHBEIX KoJel) <2>

To xe

3. HeszaMeHeHHAs M30JISLMUI
KOHTAKTHEIX KOJIell INpu
OTCOEeIMHEHHEX TOKOIMIOOBOILAaX

4. HoBasg MB30JALUUS MWMH U
CTepXHEeM TOKOINOINBOLNOB IO MX
YKJIAOKN

4.1. HoBas mM30JSUUS MIMH
TOKOIIOIBOIOB

4.2. HoBas mBosaUMsa CTepPXHEMN
TOKOIIOOBOIOB Iepen YKJAaOKOM MUX
B MBOJIALUMOHHEM LMUIMHIP

5. HomBag m30JadUUS HUH U
cTepXxHel TOKOMNOOBONOB IIOCJIE MX
YKJIaOKNU

5.1. HoBasg ms0Jag9LUUS MUH
TOKOIOOBOIOB I[IOCJIe YKJIAIOKU U
KJIMHOBKM, HO OO COEIUMHEHMUS C
KaTylIKaMy KOHTAKTHEMM KOJIbLIaMM

5.2. HoBas mM30ogAUMA CTEPXHEU
TOKOIIOIBOIOB IIOCJIe YKJIAOKU B
POTOP (COBMECTHO C TOKOBENY-
MM OoJITaMm)

6. Homasa mzonaumMsa KOHTAKTHHIX
KoJIell OO HacCalKM Ha BaJl poTopa
<3>

7. HoBas m30J4UMSA KOHTAKTHEIX
KOJIel IIOCJIe HaCalIKM MX Ha Ball
OO COeIMHEeHMA C TOKOIIoOIOBOIaMM

8. HoBas wmBoJgLMS TOKOIIOOBOIOB
I1ocJie IpMCcOeIMHEeHMA K
IIepensoJIiMpOBaHHBIM KOHTAKTHBIM
KOJIbLIaM, HO IO COeIMHEHWMA C
KaTylmkKamMm1

9. Horasg mM30JIALMS MEXKATYHIEeUHBX
coenuMHeHUM (CBhbeMHEX IeTaJiell)
OTHOEJILHO OT OOMOTKMU

5,0




10. M3onsaumsa I'Miib3 OO YKJAIKU
X B Ia3H:

MMKAHUTOBEIX
CTEeKJIOTEKCTOJIUTOBBIX

11. Msomguma T'UIb3 IIOCJe
YVKJIAOKM MX B IIa3H:
MMKaHMTOBEIX
CTEKJIOTEKCTOJMTOBEIX

~

oy
~
@ O

12. M30oJasauMsa OTHOEJIbHBEIX KaTyllek
nocjyie ykJanku B IIa3b U
3aKpeIJieHMs BPEMEHHBMU
KJIVHBLSAMM, HO IO COEeIMHEeHUS C
OPpYyTHUMM KaTyLKaMU

[ToJsiHaAa wiu
JacTUUHada
3aMeHa OOMOTKU
poTopa

13. MBojsaumMsa KaTymKM I[I0CJe
YKJIaOKM B I[asz3b, BaKpelJieHusd
BPEMEHHBIMM KIIMHBbSAMU U
COeOVHEeHUS C paHee YJIOXEHHOM
KaTYWKOM

[TostHasd 3aMeHa
0oOMOTKM pOTOPa

YIIOXEHHOM OOMOTKM
ONpPEeCCOBKU

14. MN3omauus
IOoCJle IIepPBOM

4,5

To xe

MB0JIAUMS OOMOTKU
OIIPECCOBKU

15. BurTkomas
IocJjie NepBOM

2,5 3,5 B Ha
BUTOK <4>

16. MN3omaumusa oOMOTKM IIOCJIE
BAKJIMHOBKM TIOCTOSHHEIMM KJIMHB MU

3,5

17. V3omauusa OOMOTKM Iepen
II0CaIKOM POTOPHBEIX OaHIaxem

3,0

18. Mzojmsaumsa oOMOTKM I[IOCJIe
HacaIKM POTOPHEIX OaHOaxey <5>

19. MsBondaumsa ocTaBlencs
(He3aMeHEeHHOM) dYacTu OOMOTKM
poTopa I[ocCjie BEEMKU
IOBPEXIEeHHOM KaTyUKM

YacTuyHaga
3aMeHa OOMOTKMU
poTopa

20. Usojaumusa KaTylleK IIOCJe UX
YKJIaOKM ¥ 3aKJIMHOBKM BpeMeHHBIMU
KIMHBAMM (OJI9 TypOOTeHepaTopoB,
VICTIBITAHVE KOTOPHIX BO3MOXHO 0es
coenvHeHMsS OOMOTOK HOBEIX KaTylIeK
CO CTapoM OOMOTKOIM)

Mo m. m. 12 -

14

To xe

21. Vzonsauusa OOMOTKM COBMECTHO
CO CTapoy OOMOTKOM IIOCJIe IIePBOM
OIIPEeCCOBKU

22 . Usongaumsa OOMOTKM IIOCJIE
3aKJIIMHOBKM IIOCTOSAHHBIMM KJIMMHB MU

23. Mzomnaumsa OOMOTKM:
a) nepen NocaiKoM POTOPHBIX
faHnmaxen

©) nocJje nocalKM POTOPHBIX




Banmaxem <5>

24. Uzsonsauusa JOOOBOV YaCTU 2,5 -"-
OOMOTKM OT cenejl IpKu

3a3eMJIEHHOM OOMOTKE poTopa Iepen
nocankoy OaHIaxen

25. Mzomnauusa oOMOTKM OT ceneJt 2,5 PeMOHT B

IpM 3a3eMJIEHHOM OOMOTKe poTopa npenesax

— MCHBITAHME IO PEMOHTA JIOOOBOM YaCTU
26. Vzomjauusa oOMOTKM OT cene 2,0 To xe

IOCJie PEeMOHTAa IpPY BaseMJIeHHOM

obMOTKE

27. Vsondauysa ODMOTKM pPOTOopa OT 1,0 -"-

KOpIlyCca IIoCJIe OKOHYaHMA PEeEMOHTa
1P CHATEIX HaHmaxax

28. Mzonauusa oBMOTKM poTopa IO [IpoBepka
1 [ocJjle PeMOHTa MeT'aoMMETPOM

29. Mszonauusa oOBMOTKM poTopa 1000 B -"-
IIOCJIe HaCaIKM POTOPHHX OaHOaxem

30. Mzonsgumsa oOMOTKM poTopa To xe PeKOHCTPYKLUMSI
rnocJjie cHATusa OaHOaxeu, yoaJjleHus BEHTUIIALUNA
PaCKJIMHOBKM, OQpPe3epOBKM LUIMIIER JJOOOBEIX UYaCTeM
1 yIOaJIeHus ceneji: OOMOTKM

OT KoOpIyca 1,25

BUTKOBAS 2,5 - 3,5 B Ha

BUTOK <4>

<1> B ckobkax - ucnbiTaTenbHOE HanpsKeEHWE AN XKECTKOro MNpUCOeQUHEHMS TOKOMOOBOAOB K
HVKHEMY BUTKY Marion KaTyLLKW.

<2> [pn NOnHOW 3ameHe U3onAuUM 0OGMOTKM poTopa M30NALUMS TOKOMOOBOAOB 3aMEHSETCS TOSbKO B
TOM Cfny4yae, eCcnun oHa He Bblgepxana ucnbltaHui no n. n. 1 um 2.

<3> Ecnu BbicTynawwasa 4actb M30NAUMM MNOA KOHTAKTHbIMW Konbuamu meHee 15 mm, TO npwu
UCMNbITaHWM HOBOW U3OMALMM KOHTAKTHbIX Konew A0 Hacagkym Ha Ban TypboreHepaTopoB UCMblTaTenbHOE
HanpskeHne CHmxaeTca Ao 5 kB.

<4> B cnyyasx WCMbITAHUA BUTKOBOW M30NAUMM OBMOTOK POTOPOB MMMYMbCHBIM HaMpsKeHWeMm
3HayeHVe ero Ha BblBOAaX HE AOIMKHO MPEBbIWATb BEMWYMHBI UCMBITATENbHOMO HanpsXXeHUs KOpMnyCcHOW
nsonauun 6onee yem Ha 10%.

<5> Mo 3aBepLUEHMN peMOHTa U3MEPSETCA COMPOTUBIIEHME OOMOTKM MOCTOSIHHOMY TOKy nmo n. 3.6
Hopwm.

Tabnuua M1.5
OBBEM V1 HOPMbI

MOOMEPALMOHHbBIX MCMNBITAHAM OBMOTK/ POTOPA MNPV PEMOHTE
TYPBOITEHEPATOPOB CEPUW TBB, TB®, TI'B (200 11 300 MBT)

JICHBEITYyEeMEM B3JIEMEHT JlcnelTaTeJsbHOE [Ipomosi—| XapakTep u OOBEM
HalpAXeHNre XKUTEJIb— peMOoHTa
IIPOMEIIJIEHHOM HOCTb
JacToOTH, kB VICIEITa—
HUA,
MMH .




1. Nsomnauusa nepen
YKJIAOKOM HOBHEIX WMH
TOKOIIOOBOIIOB
TypDOTeHepPaToOpPOB &
TBB, TB®

TT'B

8,6 >= 15UnoM +
3,35 >= 5,6

10,0

I[lostHasa =3aMeHa
0BMOTKM,
TOKOIIOOBOIOB
Y KOHTAKTHHX
KoJiel]

2. Vsonauusa nepen
YKJIAOKOM B
U3OJISLMOHHBIN
UMJIMHOP HOBEIX
CTepXHEN
TOKOIIOOBOIOB
TypOOT'eHepaTopOB &
TBB, TB®

TT'B

>=

4

4

8,6 15 Unom +
3,35 >= 5,6
8,6

3. V3ossaumsa HOBEIX
TOKOBeOylIlMMX BMHTOB
nepen yCTaHOBKOM Ha
POTOP
TypDOTeHepaTopPOB &
TBB, TB®

TT'B

4. VBoagaums HOBEIX
MMH TOKOMOIBOIOB
nocjyie ykKJamKu U
3aKJIMHOBKM
TypOOTeHepaTopoOB &
TBB, TB®

TT'B

Vv
Il

~

~

o N
~

= o
vV
Il

4UHOM +

© G

5. M303auMsa HOBHIX
CTepXxHeEN
TOKOIIOOBOIOB I[1OCJIE
YKJIAOKM B POTOP
COBMECTHO C
TOKOBEIYIMMM/
BMHTaMM, HO 0Oe3
TOKOIIOOBOIOB U
KOHTAKTHEIX KOJIell
TypDbOTeHepaTopPOB :
TBB, TBO®

TT'B

~

o N
~

-~ 3o
i\
Il

1
4

4UHOM +
, 8

6. M30guMsa HOBOU
BTYJIKM KOHTAKTHEX
KOJIel] IIOoCJe
MeXaHMUYeCKOM
0o0paboTKM 1o
IoCamKM KoJiell
TypDOTeHepPaTopPOB &
TBB, TB®




TT'B

7. Usongauusa
KOHTAKTHEX KOJIel]
mocJjie nocamkM MX Ha
BTYIIKY
TypBOoTeHepaTopoOB :
TBB, TB®

TT'B

~

~N W @
~

o W O
ul

\Y%
Il

15UHoM +
>= 5,6

8. Uzomngauusa
KOHTAKTHEX KOJIel]
nocJjie Mnocamku MX Ha
poTop
TypBOoTeHepaTopoOs :
TBB, TB®

TT'B

6 >=
3,35
6,4

9UHOM +
>= 3,6

9. Mzoyaums HOBEIX
TUJIb3 Iepen
YKJIQOKOM B IIas3H:
a) MMKaHUTOBHX Y
TypbOoTreHepaTopoOB
TI'B

6) CTekKJOTEeKCTOJU—
TOBEIX y TypOoreHe-—
PaToOpPOB :

TBB, TB®

TT'B

10

10. M3omaums HOBEIX
TMUJIb3 MOCJe yKJaOKM
B IIa3H:

a) MUMKAHMUTOBEIX Y
TypOOT'eHepaTopoB
TT'B

6)
CTEKJIOTEKCTOJIUTOBEIX
Yy TypOOT'€HepaToOpoOB:
TBB, TB®

TT'B

8,5

6,5
2,5
6,5

14

>= 11UHOM +
>= 4,2

11. M3omnsauusa
KaTylmek OT Koplyca
nocJjie yKJAaOKM B
mase ¥ 3aKpelJeHud
BPEMEHHEIMIM KJIMHB AMM
KaxXIOoM OTIeJIbHOM
KaTYUKM, He uMenlemn
HMXHETO COeIMHEHUS,
M KaxIoM Iapel
CMEXHBEIX KaTylEeK,
VIMEeIIMX HIKHEe
coenOMHEeHMEe KaTyllek:
a) B MMKaHUTOBEX
TUIIb3ax
TypOOTeHepaToOpPOR

6,5




TT'B

B) B CTEKJOTEKCTO—
JIMTOBBIX TUJIb3aX
TypDOTeHeEPaTOPOB &
TBB, TBO®

TT'B

\
I

OUuom +

5,
2,
5

14

~ N
\
Il
w =
~
~ c

12. Burkomad
MU3OJIALUMS KaTyIek
IIOCJIe IIepBOM oOlpec-—
COBKU I[IAaB0BHX U
JIOOOBEIX UYacTeMn
(McneITaHus
VIMITY JIb CHEIM
HaIpsSXeHMVeM BEICOKOM
YacTOTH C
3aTyxXamnien

aAMIIJINTY OOW)

150 B Ha BUTOK

0,1

13. KopnycHas
MU30JAUMsa OOMOTKU
IOoCJle NepBOM oOIpec-—
COBKM I[1a30BBIX U
JIODOBEIX YaCTEN:

a) C MUKAHUTOBBIMU
TMIIBb3aMM IOJIsS
TypDOoTeHePaTOPOB
TT'B

0) CO CTEeKJIOTEKCTO-—
JINTOBBIMM T'MJIb3aMU
ojsa TypOoreHepaTo-
poB:

TBB, TBO®

B

5,8

Vv
Il

10UnOM +

w

~

(S
~
(@)
vV
Il

14. BurkoBasa
M30JIAUMA KaTyleK
nocJjie 3aKJIMHOBKU
Mas30B [TOCTOSHHEMMA
KJIMHBbAMU U
YCTaHOBKU
I[IOCTOSHHEIX KJIMHBLEB
M PacIopoK B
JIOOOBHEIX YaACTHAX
OBMOTKM (MCHBEITAaHUA
VIMITY JIb CHEIM
HaIpSXeHMEM BEICOKOM
YacTOTH C
3aTyXanlemn
aAMITJIUTY IO )

150 B Ha BUTOK

15. KopnycHasa
U30JIaUuad OOMOTKU
II0CJIe 3aKIIMHOBKU
nas0B [MOCTOSHHEMM/
KJIMHB MU U
YCTaHOBKU
IIOCTOSHHHEIX KJIMHbBEB
Y PacCIOpPOK B




JJOOOBHEIX YACTHAX
OBOMOTKIM :

a) C MUMKAaHUTOBLEIMU
I'VMJib3aMM IOJIdg
TypDbOoTeHepaTopOB
TI'B

©) CO CTEeKJIOTeKCTO-
JIMTOBBIMM T'MJIb3aMMU
nja TypboreHepaTo-
poB:

TBB, TBO®

TT'B

5,0

4,5 >= 10UnomMm +
1,2 >= 2,6

4,5

16. BeHTUIALVOHHEE
KaHaJiel OOMOTKU
poTopa mnocje 3a-
KJIMHOBKM I1a30B
IIOCTOSAHHBIMU

KJIMHb MU U
YCTaHOBKU
IIOCTOAHHEBIX KIJIIMMHBEB
Y PacrIopoK B
JIODOBHEIX YACTSAX
OOMOTKM (IIpOBepKa
Ha [IPOXOIOMMOCTBb
BO3IOYyXOM) IJIs
TypDOTeHEPaATOPOB &
TBB <*>, TBO <*>

TI'B (xaxIelM KaHall
O0BOMOTKI)

[Io cra”HmapTy
(Hopmamm) AO
"SnexTpocuuaa"
Bozoyx znoJikxeH
CcBODOOHO
IPOXOIUTH UYepes3
BCe KaHaJIE
OOMOTKM

17. KopnycHasa
n30JAUMa OOMOTKMU
nepen nocaIkoMu
OaHOmaxen:

a) C MMKAHUTOBBEMU
TUIb3aMU IJig
TypOOT'eHepaTopoB
TT'B

©) co
CTEKJIOTEKCTOJIUTOBEI—
MM ITMIIb3aMU OJIg
TypDbOTeHepaToOpPOB &
TBB, TBO®

TT'B

~
N
ol

>= 9UHOM +
2,3

N
<

NV
ol

18. BeHTUIISLMOHHEE
KaHaJsl JIOOOBOM
JyacTyu OOMOTKMU
poTopa mnoce
nocankm OaHIaxemn
(mpoBepka Ha
IPOXOIOMMOCTE )




19. KopnycHasa
U30JaUMsS OOMOTKU
poTopa COBMECTHO C
TOKOIIOOBOIOAMU U
KOHTAaKTHBMU
KOJIbLlaMM I1OCJIe
nocankmu OaHIaxemn
s

TypDOTeHEPaTOPOB &
TBB, TBO®
TT'B

20. OBmoTka poTopa
B XOJIOIHOM
COCTOSHUM IIOCJIe
nocanku OaHIaxemn
(n3MepeHume
CONPOTUBJIEHUS
IIOCTOSHHOMY TOKY)

CMm. mnpumMeudaHme 3

21. OBmoTka poTopa
IocJjie MoCalKu
OaHmaxey (mu3MepeHue
TIOJIHOT'O
CONPOTUBRJIEHUS
[epeMeHHOMY TOKY
Ipy HaNpSXeHMAX
0,05, 0,1, 0,15 u
0,2 xB Ha
HEIOIBMXHOM pPOTOpe
Y NPM HOMMHAaJIbHOM
YacTOTe BpalleHUS)

CM. mnpumeuaHue 3

22 . DJEeMeHTH,
yKasaHHEE B II. II. 9
- 21

[lonHasa 3aMeHa
OOMOTKM pOTOPa.
TOKOMNOOBOMIE U
KOHTAaKTHEIE KOJIblla
HEe PEMOHTUPYITCS

23. Usongauusa
KOHTAKTHEIX KOJIell
COBMECTHO C
TOKOIOOBOIAMM,
OTCOEIMHEHHEMU OT
OOMOTKM IJIS

TypbOTeHEeEPaTOPOB :
TBB, TB® 5,5 >= 7UHOoM + To xe
3 >=4,0
TIB 5,5 —"-
24 . BeHTuUnALUMOHHEE [Ilo m. 16 YaCTUUHEIY PEMOHT

KaHaJiel OOMOTKU
poTopa OO CHATUSA
BaHmaxeM (mpoBepka
Ha [OPOXOIOMMOCTE)

O0BMOTKIU

25. Uzonguusa
OCTAaBIIEMCS YaCTHu
OOMOTKM TIIOCJTIEe
BEIEMKM HOBpe)K,JZLeHHbIX




KaTylleK COBMECTHO C
MBOJISLMEN TOKO-
IOIOBOIOB U
KOHTAKTHEIX KOJIEel]
oJis
TypDOTeHepaToOpPOB &
a) oT kKoplIyca:

TBB, TB®

TI'B

©) BUTKOBAA:

- VCHBITaHue

VIMITYJIb CHEIM
HaOpsXeHMEM BEICOKOM
YaCTOTH C
3aTyXanimen
aMIIJINTYIOOM

- KOHTPOJIb C
IPUIIOXEHUEM
HaOpsSXeHUS
IIPOMEIIJIEHHOM
YaCTOTHE ¥ M3MEpPeHUue
IaneHyss HalpsSXeHUS
B KaTyumkax, oOMOTKe
IIOJIIOCOB M BO BCEM
obMOTKE

3,0 >= 7UnHoM +
0,5 > 1,5
3,0

4

100 B Ha BMTOK

5 B Ha BUTOK

26. Vzonmdaumsa TUib3:
- 0O yKJaOKM B Iash
- [ocJie YKJaIOKM B
r1asel

o m. 9
o m. 10

27. Usojaumusa oOT
KopIlyca
OTPEMOHTHUPOBAHHBIX
KaTylleK I10CJe
YKIIaOKM B IIa3bl U
3aKpenjeHns
BPEMEHHEIMU
KJIMHBb MU ¢

a) kaTryuek,
VBOJIALMIO KOTOPBIX
MOXHO MCIIEITATh, HEe
coeImMHAa C
OCTaBIENMCs YacCThIo
O0BOMOTKIM

6) xarymek,
MBOJIALMID KOTOPBIX
MOXHO MCIIEITATh
TOJILKO IIOCJIe
coeImMHeHus C
OCTAaBIIEVICS YaCThi0
OOMOTKMU
TypOOTeHEPaTOPOB :
TBB, TB®

TTB

lo m. 11

>= 5UHOM +
1

N O N
~
oo O
2
Il

28. Usomnguusa
OOMOTKM IIOCJIE
[IEPBOM ONPECCOBKU




Ias30BEIX M JIOOOBHIX
yacTen TypboreHepa-
TOPOB :

a) oT kopnyca:

TBB, TBO®

TI'B

©) BUTKOBAA:

- MCIHBITaHUuE

VIMITYJIb CHBEIM
HaIpsXeHMEeM BEICOKOM
YacTOTH C
3aTyxamnimen
AMIIJINTYIOM

- KOHTPOJIb C
IIPUIIOXEHMEM
HanpsaXeHUs
IIPOMBIIJIEHHOM
YaCTOTHE U U3MEpeHUue
IameHMs HalpsaXeHUS
B KaTyumkax, OOMOTKe
IIOJIIOCOB M BO BCeN
obMOTKE

2,25 >=
4,5UuoMm + 0,6
>= 1,3

2,25

85 B Ha BUTOK

5 B Ha BUTOK

29. Uzomnauusa
OBOMOTKM I10CJIEe
3aKJIIMHOBKUM II1a30B
IOCTOSHHBIMU
KJIMHbAMMU U
YCTaHOBKU
IIOCTOAHHEIX KJIMHBEB
M PacIOpOK B
JIOOOBEIX YACTSAX
OBOMOTKM
TypOOTeHEPaTOPOB &
a) oT KopIyca:
TBB, TBO®

TT'B

©) BUTKOBAS:

- MCIHBITaHue

VIMITYJIb CHBEIM
HaIpSXEeHMEM BEICOKOM
YacTOTH C
3aTyXanlen

aMIIJINTY OO

- KOHTPOJIb C
IPUIIOXEHMEM
HaNpsSXeHUS
IPOMBIIJIEHHOM
YacTOTH M M3MepeHue
IameHUsa HalOpsSXeHUS
B KaTylkKax, OOMOTKe
[IOJIDCOB M BO BCEM
obMoTKE

2
0,
2

~

70 B Ha BUTOK

5 B Ha BUTOK

30. BeHTUJISLMOHHEE
KaHaJIel OOMOTKU
poTopa mocJe
3aKJIMHOBKM I1a30B

o m. 16




I1OCTOSHHBIMU
KJIIMHbAMU U
YCTaHOBKU
IIOCTOSHHEIX KJIMHBEBR
Y PacHIopoOK B
JIODOBEIX WaCTAX
OOMOTKM
(mpoBepsAKTCA Ha
IPOXOOMMOCTE )

31. KopnycHasd
nU30Jauusa OOMOTKMU
POTOPOB Iepen
nocamnkoy OaHmaxem
TypBbOTeHepaTopoOB
TBB, TR®

1,75 >= 3UnHoM
+ 0,0 > 1,1

32 . BeHTUJIALMOHHEE
KaHaJIel OOMOTKMU
poTopa mocJe
nocanky OaHIaxem
OCMAaTPUBAKTCSA U
IIPOBEPSITCSA Ha
IPOXOIMMOCTb

o m. 16

33. KopnycHasa
U30J9UMsI OOMOTKMU
poTopa COBMECTHO C
TOKONOOBOOAMU U
KOHTAaKTHBEMM
KOJIbLIAMM IIOCJIe
nocanku OaHIaxemn
TypOOT€eHEPAaTOPOB &
TBB, TB®

TT'B

5 >= 2,5UHo
0,625 >= 1,
5

4

M
0

o+ e

14

34. O6MoTka poTopa
B XOJIOIHOM
COCTOSHUM IIOCJIe
nocanku OHaHIaxemn
(u3MepeHue
CONPOTUBJIIEHNS
[IOCTOSHHOMY TOKY) .
VIsmepeHHOe
CONPOTUBRJIEHME
CpaBHMBAETCSI CO
3HaUYeHUEeM
Ipenenymero
nBMepeHus

OTnuunme
IOIIyCKaeTcs o
2%

35. OBmoTka poTopa
IIOCJIe NOoCanKu
BaHmaxel (M3MepeHUre
IIOJIHOT'O
CONPOTUBIIEHUS)

Ilo m. 21

36. BeHTUJISLIMOHHEE
KaHaJiel OOMOTKU
poTopa OO CHATHUS
OaHmaxel (mpoepepka

o m. 16




Ha NIPOXOOVMMOCTE)

37. KopnycHasa
MB0JIALUMS OOMOTKU
poTopa COBMECTHO C
usosaumen
TOKOIOIBOIOB U
KOJIel] IIOoCJIe
OKOHUAQHMA peMOHTa
oo nocankm OaHzmaxem
TypOOTeHeEPaTOPOB :
TBB, TB®

1,5UuoMm +
0,975 >= 1,2
TTB 1,5

38. BeHTuIauLMOHHBEE [IIo m. 16 - PeMOHT B mnpegmesax

KaHaJlel poTopa Iepen
nocankoM OaHIaxen
(ocMOTPp M IpoOBEpKa

JIODOBEIX YaACTeMN
OOMOTKM M IIPU
IIEPEKJIMHOBKE I[1a30B

Ha IIpoXoOgMMOCTb )

39. BenTunsaumoHHele |Ilo m. 16 - To xe
KaHaJIEl POTOPOB
rIocJjie nocanky
BaHmaxel (mpoBepka
Ha NPOXOOMMOCTB)

40. KopnycHas 1 1 ="
U30JIAUMSI OOMOTKMU
poTopa COBMECTHO C
n3oJgaumen
TOKOMNOOBOIOB U
KOHTAKTHEIX KOJIel]
IocJjie IoCankKu
BSaHmaxen

41. ObmMmoTka poropa |Oramume - -"-
B XOJIOOHOM oonyckaeTcs Io
COCTOSHUN 2%

(n3MepeHume
CONPOTHUBJIIEHUSA
[IOCTOSHHOMY TOKY) .
3mepeHHOE
COIPOTHUBRJIIEHME
CpaBHMBAETCS CO
3HAUYEHUEM
IpeIunymero
VB3MEPEHUS

42. O6morka poropa |Ilo m. 21 - -"-
rocJsyie nocanku
BaHmaxey (M3MepeHMre
IIOJIHOT'O
CONPOTUBJIEHNS)

43. O6morka poropa |Cm. Tabnm. 3.2, |- -"-
(nsMepeHUe m. 5
CONPOTUBJIIEHNS
MBOJIALUUU IO
VICIIBITAHMA M30JIALN




[1OBLILIE HHEIM
HanpsXeHVeM U IOCJe
WCIEITAaHMUA — MeTraoM-—
MEeTPOM Ha
Hanpsxenme 1000 B)

<*> JloboBble YacT 0GMOTKM 3aKPbITb PE3UHOMN.

Mpumeyanus. 1. MNpu KcnbiTaHUM BUTKOBOW M30NSLUM OBGMOTOK POTOPOB MMMYSbCHBIM HaMpsiKeHNem
ero 3HayeHMe Ha BbiBOJax OOMOTKM poTopa He [OMKHO NpeBbllaTb WUCMbITATENbHOMO HanpsikeHus!
n3onaumMM oGMOTKM poTopa Ha Kopnyc.

2. 3a HOMWHarbHOE HanpsPkeHne OOMOTKM poTopa MPUHUMAaETCS HanpshkeHWe Ha Konbuax npu
HOMWHasbHOM pexume TypGoreHepaTopa B yCTaHOBMBLIEMCS TEMNSIOBOM COCTOSIHUN.

3. HopMbl ucnbiTaHWi He yKasaHHbIX B Tabnvue SMeMeHTOB, a TakkKe OTAENbHbIX Y3f0B Mpu KX
pa3fenbHOM PeMOHTE - MO yKkasaHUsIM 3aBoAa-n3roToBUTENSI.

O6bemM 1 HopMbl NOOMNEPALMOHHBIX UCMbITAHWIA NMPU PEMOHTaX 0GMOTOK POTOPOB TypboreHepaTopoB C
BecLleToYHONn CcucTeMOn BO3BYXAEHWS, HENOCPEeACTBEHHbIM BO3AYLWHbLIM W BOASHBIM  OXIaXgeHuem
OBMOTKM [OIMKHbI COOTBETCTBOBATb YKa3aHWsIM 3aBOAA-U3rOTOBUTENS C  Yy4eTOM crneundukm  umx
KOHCTPYKLUW.

Mpv npoBeeHWN NcnbITaHU HEOOXOAMMO BbINOMHATL CleayloLue ykasaHus:

1. U3onsuma obMOTKM poTopa OT cefen WCMbITbiBAeTCA BO BCEX Cryyasix cHATUMA OGaHpaxen
HE3aBNCUMO OT MPUYMH CHATUSA.

2. Tlpy 4aCTUYHOM pPEMOHTE W3oNALMM OOMOTKM pOTOpa EBPOMEWCKOro TuMna, Korga KaTyLuku
COEdVHATCA Mexay Ccobol MNepeMbldKON, U30MAuMs  YNOXKEHHOW Mepen3onMPOBaHHOM KaTyLIKW He
NCnbITbIBaETCH.

3. MNpn yacTmyHoM pemMoHTe OBMOTKM poTopa C HABOPHbLIMK 3yObAMW, HE MMEIOLLEN Na30oBbIX Mb3,
OCTaBLLASACH YaCTb OOMOTKM MOBbILLEHHbIM HanpsKeHneM He UCMNbITbIBaeTCs.

CocTtosHme n3onsaumm nposepsieTcs MeraoMmeTpom Ha HanpsbkeHne 1000 B B TedeHune 1 MuH.

4. Bo BCcex cny4yasx cHATMA GaHoaxen poTopa M3onauMs ero obMOTKM OT Kopryca MChbITbiBaeTCH
HanpsbkeHnem 1 KB NpOMbILLNEHHOM YacTOTbl B TeyeHne 1 MuH.

McnbiTaHue NpoBOAMTCS MpU CHATLIX BaHaaxax nocne o4MCcTkn poTopa.

5. MpoaomKNTENBHOCTL UCMBITAHUSA FMaBHON n3onaumm - 1 MUH., BUTKOBOW mnsonsauum (tadn. M1.4, n.
15) - 5 MuH.

B. MCIMNbITAHNA, NMPOBOAMNMBIE NP PEMOHTAX OBMOTKU
POTOPA ABHOMOJMOCHbLIX MALLWH

HopMbl noonepauuoHHbIX WUCMbITAHUIA U30MALUUM NPU PEMOHTax FMApPOreHepaTopoB, CUMHXPOHHbIX
KOMMEHCATOPOB W CUHXPOHHBLIX 3MEeKTpoABuraTenen ¢ NomnHon WUnM 4YacTUYHOW CMEHOW OOMOTOK poTopa
npvBeaeHsl B Tadn. M1.6.

Tabnwuua M1.6
OBBbEM 1 HOPMBbI

MOOMNEPALMOHHBLIX NCMLITAHU N30NALKMM OBMOTKM POTOPA
ABHOIMOMOCHbLIX MALUWH MNMPU PEMOHTE

JICHIBITYEeMEI BJIEMEHT JlcnelTaTeJsibHOE XapakTep M oOBeEM
HaIpsSXeHue peMoHTa
IIPOMEIIJIEHHOM YaCTOTH,
kB, Ojga mMaumH C
HOMMHAaJIb HEIM
HapsaXeHreM
BO3OyXIeHMUs, KB

or 0,1 mo |ceeme 0,25
0,25 Bxjmo-—




UMTEJIBHO

1. Msomsaumus OTIOeJIbHBIX
KaTylmek OOMOTKM poTOpa
rnocjyie M3TOTOBJIEHUS U
YCTAHOBKM Ha IIOJIOCH :
a) oT kKopryca

©6) BUTKOBRAA

2. UsoJjsdaumda OTHOeJIbHOM
KATYWKM [1OCJIEe
YCTaHOBKM Ha poTOope U

w
~ 0~
o O

4,5

B Ha BUTOK

[lotHasa 3aMeHa
OOMOTKM pOTOpa

[lonHasa wnu
JacTHUUHas 3aMeHa
OOMOTKM pOTOpa

KpeIJleHMus I[IOJI0COB, HO
0O COeOMHEeHMUs KaTyllek
Mexny cobom U C
KOHTAKTHBIMM KOJIbIIAMU :
a) oT Kkoplyca

6) BUTKOBad

3. M30a41Msa KOHTAaKTHBIX
KOJIell, TOKOIIOIOBOIOB U
MIEeTOYHEX TPaBepcC IO
coeIMHeHVs C OOMOTKOM
4. MN3onsaumsa karymekxk ot |3,0 3,5
Kopliyca IocJe
COoeIMHEeHMS Mexny cobom
¥ C KOHTAKTHBMMI
KOJIbLlaMU

5. Usonxsaumsa oOMOTKU 2,5
poTopa OT KopIyca B
coOpaHHOM MallMHe I10CJie
peMoOHTa

6. Vzojaumsa ocTaBlencs
JyacTu OOMOTKM poTopa:
a) oT Koplyca

©) BUTKOBAL

7. Vsonsauusa OOMOTKM OT
KopIlyca IocJe
COeIMHEeHUS BCeX
KaTylmek MexOy cofom u
C KOHTAKTHBIMM KOJIbIIAMM
8. ObMoTka poTopa B 2,0
COOpPaHHOM MallMHe II0CJIe
YaCTUYHOM BaMeHE
UBOJIALNN

4,0
B Ha BUTOK
4,0 [lonlHas 3aMeHa
0OMOTKM pOTOPa

~

w N W
~
o o1 ;1

To xe

YJacTuuHasa 3aMeHa
OOMOTKM poOTOpa

3,0
B Ha BuUTOK
5 2,75

~

NN NN
~
N O O

To xe

~

MpuBeaeHHble HOPMbl MCNbITAHUSA M30MSALUM MOBbILEHHBIM HaMpsXXeHWeM pacnpoCcTpaHsAlTCA Ha
pOTOpHble OOMOTKM TMAPOreHepaTopoB U CUMHXPOHHBLIX KOMMEHCATOPOB C HanpsixeHvem BO30yxaeHus
cebiwe 0,1 kB.

Ecnn npu 4acTmyHOM 3ameHe u30MnAuMM MpU KCNbiTaHMAX No Hopmam Tabn. 1.6 Habniopaetcs
Npobon HECKONbKMX KaTyllek (He MeHee 5) n yctaHaBnmBaeTcs obuiee HeyJoBNEeTBOPUTENBHOE COCTOSIHNE
0BMOTKM, a No YCrnoBMAM paboTbl 3HEPrOCUCTEMbI U HaNUYUK0 3anacHbIX YacTen Henb3s BbINOMHUTL MOSHYIO
3aMeHy u3onsumMm obMOTKM poTopa, UCMbITaTeNbHOE HanpsiXeHWe OCTaBLUenCcs YacTu OBMOTKM, a Takke
ucnblTaTenbHOE HanpshXeHue Npu BBoOAE B SKCNNyaTauuio ycTaHaBnmBatTcsa no cornacosaHuio ¢ PAO "ESC
Poccun" nnn 3aBogom, Ho He Huxe 1,5 kB.

Mpn nonHon 3ameHe M30MAUMUM OOMOTKM CTapble KOHTaKTHbIE KOmblia, TOKOMOABOAbI W LLETOYHbIE
TpaBepcbl MOryT ObiTb MCMOMb30BaHbl 6e3 nepeperynnpoBKkM TOMbKO B TOM Crlydae, eCcrnv OHW Bblaepxanu
UCMbITaHWe M30MAUUM HanpsbkeHueM, ykasaHHblM B Tabn. IM1.6 (n. 3). B npotnBHOM cnydae usonsums
OOmkHa ObITb 3aMeHeHa.

MN3onaunsi KOHTaKTHbIX KOSeL, UCNbITbIBAETCH MO OTHOLLEHMIO K KOPMYCY U MexXay CoBoM.

N3onsaumss oBMOTOK OTHOCWUTENbHO  KOprMyca  MCNbITbIBAETCH  MOBbILEHHbBIM
MPOMBILLMEHHON YacToThbl B TeYeHne 1 MuH.

Hanps>xeHnem



ButkoBas um3onaumsa (tabn. 1.6, n. 1, "6") ncnbITbiIBaeTCA NPUNOXEHUEM HAMPSPKEHUST K KOHLAM
KaTywkn B TedyeHne 5 muH. npu temnepartype 120 - 130 °C n gaBneHuu, paBHom 0,75 pasBvMBaemoro npu
OMNpPEeCcCOBKe N30MSILMN.

MpunoxeHwne 2

HOPMbI
WNCMbITAHU SNEKTPOOBUIATENIEVM NEPEMEHHOIO TOKA
NP PEMOHTAX OBMOTOK

1. VicnbiTaHusa anekTpoaBuratenen € XeCTKMMU KaTyLlKaMu UMM CO CTEPXKHSMW MpU MOJSIHOW CMEHe
obmoTOK

1.1. UcnbiTanne ctanu cratopa

OnekTpoasuratenu mowHocTelo 40 kBT 1 Bbiwe ucnbiTbiBalOTCA Nepes ykrnagkon obMoTkM meTogamu
n. 3.12. MNMpu aTom, ecnu 3aBOOOM-U3rOTOBUTENEM He ykasblBaloTca Bonee xectkne TpeboBaHus, TO Mpu
nHaykuumn 1 Tn ygenbHble NOTEPU B CTanu He JOSMKHbI NpeBbiwaTth 5 BT/kr, Hanbonbwnii Harpes 3y6L0B He
OorkeH ObITb 6onee 45 °C, a Hanbonbluasa pasHOCTb Harpesa pa3nuyHbix 3youos 30 °C.

1.2. \amepeHune conpoTUBEHNst 30nsiLmMm obMoToK

M3amepeHrne npousBoaUTCA y anekTpoaBuratenen Ha HanpsbkeHne po 0,66 kB BknwouutensHO
MeraoMmmeTpom Ha HanpsbkeHne 1000 B, a Ha HanpsikeHue Bbiwe 0,66 KB - MeraoMmMeTpoM Ha HanpshKeHue
2500 B. JonycTumble 3Ha4YeHMs COMPOTMBIIEHMS N30MALMM 0OMOTOK ykasaHbl B Tabn. 5.1 - 5.3.

1.3. UcnbiTaHne NoBbILWEHHBIM HANPSXKEHWEM NPOMBILLIIEHHOW YacTOTbl

McnbiTaTensHoe HampshkeHue npy MOSTHOW cMeHe OoBMOTKM cTatopa NpUHMMAaeTCs corflacHo Tabn.

n2.1.
Tabnuua M2.1
WCMbITATENIbHOE HAMPS>KEHWE MPOMBILUTEHHOW L-IACTO:I'I:I
MNP PEMOHTE OBEMOTKW CTATOPA 3J'IEKTPO,D,I§I/IFATEJ'IEI/I 3
(C XECTKMMU KATYLLKAMU UJT CO CTEP>KHEBOW OBEMOTKOW)
VICTIEITYEeMbII DJIeMeHT JicoHTaTenbHOe HamnpsixeHue, KB, s
BIIEKTPONBUTATEJIEY Ha HOMMHAJILHOE HaIpsSXeHUe,
KB
oo 2 3 6 10 o 3 6 10
0,5 BKJIIO—
BKJIO— upy—
- TeJb—
TeJIb— HO
HO
MomHoCTRI0 o 1000 BT MOIHOCTRLIO CBEHIIE
1000 xBT
1. OrmenbHada 4,5 11 |13,5(21,5|31,5 |13,5 |23,5 34
KaTylmKka (CTepXeHb)
<*> nepen yKJIaIKOM
LF K>
2. OBMOTKM IOCJe 3,5 9 11,5(18,5129,0 |11,5 |20,5 30
yKJAaOKM B Iasel OO
HaﬁKM MeXKaTyleYHBIX
COenMHEeHUM
3. OBbMOTKM MOCJe 3,0 6,5/9,0 (15,8]25,0 19,0 18,5 27
namku U MU30JIUPOBKU




COenMHEeHUM
4. T'yaBHasa - 5,0(7,0 (13,0]21,0 |7,0 15,0 23
n3o0Jauusa OOMOTKMU KKAFAS
COOpPaHHOM MalMHE
(kaxmas daza 1o
OTHOUEHNI K

KOpPIyCy HIpM IBYX
OpyTHUX 3BaseMJIeH—
HBEIX) . Y BJEKTPOOBU-—
raTejyier, HE UMEIMX
BHIBOILOB KaxIol dasw
OTIeNIbHO, IOoIyCcKa-—
eTcsa MNPOMBBOIUTH
MCIHBEITaHMEe BCen
OOMOTKM OTHOCUTEJL—
HO KopIllyca

<*> Ecnu cTep>kHM unu kaTyLwwKky n3onmpoBaHbl MMKaneHTHon 6e3 koMnayHaNpOBaHMSA M3onsaumen, To
ncnblTaTenbHOe HanpshKeHue, ykasaHHoe B M. M. 1 1 2, MoxeT ObITb CHMXEHO Ha 5%.

<**> ECNW KaTyLLKW WU CTEPXHW MOCIe U3roTOBMEHNUs ObiNM MUCMNbITaHbl AaHHBIM HaMpshKeHWeM, TO
Npu NOBTOPHbIX UCMNbITAHUSIX Nepes YKNaaKowm AOMNYCKaeTCs CHU3WUTb UCTbITaTenbHOe HanpshkeHne Ha 1 kB.

<**> VcnblTaTensHoe HanpsbkeHne B cootBetcTBum ¢ [OCT 183-74 ycrtaHaBnvBaeTcs paBHbIM
2UHom + 1kB, Ho He Huxe 1,5 kB.

MpoaomMKNTENBHOCTL NPUMNOXEHNS] UCMbITATENBHOMO HAMPSPKEHUS - 1 MUH.

1.4. VicnbiTaHne BUTKOBOM M30MALUN OOMOTKM MMMNYIbCHBIM HaMpsiKeHMEM BbICOKON 4YacToThbl

1.4.1. VcnbiTaTenbHble HaMpsXKeHUsI BUTKOBOW M30MSLMU NOCMe YKNagkym HOBOW OOMOTKM UMM HOBBIX
KaTyLleKk npuHumatroTca no tabn. M2.2. MNpogomknTenbHOCTb ucnbitTalun - 3 - 10 ¢. VcnbiTaHns npoBoaaTcs
npw HanNM4uu annapaTypbl, NpeaHa3Ha4YeHHON ANl TaKMX UCTIbITaHWA.

Tabnuua M2.2

MMMYJIbCHBIE NCTMBbITATEJNIbHBIE HAMPAXXEHUA
OBMOTOK CTATOPA MNMOCIJIE YKITAOKA B NA3bI

HoMmHanpHOE HanpaxeHre Ha HamboJgrliee IONYyCTUMOE
HanpsaxeHMe BEIBOIAaX KaTYIIKM 3HAUYEHME MEeXIOYBUTKOBOIO
oBbMOTKM, KB (aMmmMTyoHOE HanopsaxeHMs (aMIIMTyIOHOE

3HaueHMue), KB 3HaueHue), B

oo 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

MpumeyaHusi. 1. MexayBMTKOBOE MCMbITATENIbHOE HaMpsPKEeHUe OnpedenseTcs Kak 4acTHoe oT
AeneHns 3Ha4YeHWI, ykasaHHbIX B CTONOLE 2, Ha YMCIO BUTKOB B KaTyLLKE.

2. Ecnn MexayBWUTKOBbIE HampshkeHVs MPEBbILAT 3HAYeHusl, ykasaHHble B cTonbue 3, TO
ucnblTaTeNbHOE HamnpsKeHWe Ha BblBOAAX KaTYLWKU CHWKAeTCsl [0 3HaYeHWs, PaBHOrMO MpPOU3BEAEHUIO
J0MYCTUMOrO MEXAYBUTKOBOIO HanpsiKeHus M3 ctonbua 3 Ha YMCHO BUTKOB B KaTyLLKE.

1.4.2. VcnblTaTenbHble HanpaxXeHuna BUTKOBOW M30MALMMK KaTyweKk OO0 YKnaaku mx B nadbl OOJDKHbI
ObITb BH6paHbI no craHgapTty winM HOpMaMu npeanpuAatua, B COOTBETCTBUMM C YepTexaMum KOTOpOoro
M3roToBJI€Hbl KaTyLUKW. McnbiTaTenbHble HanpsxxeHuna BUTKOBOW M30M4LMUN KaTywekK nocne mx yknagkm He
AOOJTXHbI NpeBbIlaTb 85% 3TOro 3HaueHus.



[onyckaeTcss CHUXEeHME UCMbITAaTENbHOIO HaMpshKeHUs MO CPaBHEHWUIO CO 3HAYEHUEM, YKa3aHHbIM B
Tabn. MN2.2, ecnu 310 HEOGXOANMO A1 BbINOSTHEHUSA AAHHOTO YCIOBUS.

1.4.3. VcnblTaHnsa BUTKOBOW M30JSALUKN OCTaBLUENCS YacT OOMOTKM MpU 3aMEHE HECKOJSIbKMX KaTyLUeK
NPOM3BOAATCH, KaK MPaBuWIo, N1LLb AN KaTylweK, OTrMbatomxcs npu Nnogbeme Lwara u CHoBa YrOXeHHbIX B
nasbl, BbIBOAbI KOTOPbIX Obiny pacnasHbl. McnbiTaTenbHble HaANpsKeHUs ONst 3TOro criydas BblOMpaloTcs B
COOTBETCTBMM C [OKYMEHTALMEeN PEMOHTHOM OpraHu3auuun, HO [OMXKHbl COCTaBnATb He MeHee 50%
3Ha4yeHW, YykasdaHHbIXx B n. 1.4.1 paHHoro pasgena. [lpu Hanuuum wmcnbITaTenbHOW annapatypsbl,
Mo3BOSISIIOLLENA MPOU3BOANUTL WUCTbITAHWS BCEM OCTaBLUEWCs 4YacTh oBMoTkM 6e3 [OMONHUTENbHON ee
pacnarkn, NPUMEHSIIOTCS Takne e UCMbITaTeNbHbIE HAMPSXKEHUS, KaK U Ans OTrmbaBLUMXCA KaTyLUeK.

1.5. UamepeHmne conpoTuBneHnss o-GMOTOK NMOCTOSIHHOMY TOKY

M3mepeHHOe 3HavyeHne conpoTUBMEHUS OOMOTOK He JOIMDKHO OTNNMYaThCsl OT HOPMUPOBAHHOIO (Tabs.
3.3) 6onee yem Ha 3% Onsa anekTpoasuratenen HanpsbkeHvem o 0,5 kB BkmouMTENBHO U GOnee Yem Ha
2% [Ansi ocTanbHbIX 3NEKTpoaBUraTenen.

1.6. VcnbiTaHne Ha HarpeBaHue

Onektpoasuratenu molHoctbto 200 kBT 1 Bbiwe HanpshkeHnem cBbilwe 1000 B ucnbiThiBaOTCA Ha
HarpeBaHue Nocne NosiHOM CMeHbl OBMOTKM cTaTtopa, a Takke Nocre PeKOHCTPYKLUUN CUCTEMbI OXITaXKOEHWUS.
YcnoBusi NpoBeAEHMS UCTMbITAHUS, METOAbI 1 CpeacTBa namepeHust tTemnepatyp - no FOCTy.

Mo pesynbTatam MCMbITAaHUA OLEHUBAETCS COOTBETCTBME HarpeBoB TpeboBaHusam TOCTa n TY wu
yCTaHaBnMBaeTcs HambornbLuas TemnepaTypa 0OMOTKM cTaTopa, JOMYCTMMas B SKCnyaTauum.

2. VicnbiTaHua anekTpoasuratenen npu nofmHon CMeHe BCbIMHbIX 0BMOTOK

2.1. N3amepeHune conpoTmBreHns n3onsauumn obmoTok

M3amepeHne Nnpon3BogmTCcs MeraoMmMeTpoM Ha HanpshkeHne 500 unm 1000 B (Tabn. 5.1).

JonycTuMble 3Ha4YeHWUs1 CONPOTUBMNEHUSA U30NALMM 0OMOTOK yKasaHbl B Tabn. 5.2.

2.2. VicnbITaHne NOBbIWEHHbIM HaNpsbKeHMeM NPOMbILLIEHHON YacToThl

VcnbiTaTenbHoe HampshkeHue npu MOSTHOW cMeHe OoBbMOTKM cTatopa NpuHMMaeTcs cornacHo Tabn.

Mn2.3.
Tabnuuya M2.3
NCMbITATENbHOE HANPSYXXEHVE MPOMBILWNEHHOW YACTOTHI
NP PEMOHTE BCbIMNHbIX OBMOTOK 3NEKTPOOBUIATENEN
HcnbiTyembln anemeHT UcnbiTaTensHoe HanpsikeHue, KB,
ONs anekTpoaBuraTenei MowHocTblo, KBT
0,2-10,0 6onee 10 oo 1000
1. O6moTKM nocne 2,5 3,0
YKnagku B nasbl 40
navkn MeXKaTyLLIeYHbIX
coeguHeHUN
2. OBMOTKM nocrne narku 2,3 2,7
N N30SMPOBKN MEXKaTY-
LLEYHbIX COeANHEHNI, ecnn
HaMoTKa Npou3BoanNTCS
no rpynnam unm no
KaTyLkam
3. ObmoTKM nocne 2,2 2,5
NPOMUTKN 1 3arnpecCoBKU
0OMOTaHHOro cepaeyHnka
4. 'MaBHasa nsonauma 2UHOM + 1, HO He HuXe 2UHom + 1,0, HO
00OMOTKM cobpaHHoro 1,5 He Hmxke 1,5
ariekTpoasurartensa

2.3. NamepeHue conpoTmeneHns obMOTKN MOCTOAHHOMY TOKY

N3mepeHHOe 3HaueHne conpoTUBIEHNS OOGMOTOK He OOMMKHO OTNMYAaTbCst OT HOPMUPOBAHHOTO (Tabn.
3.3) 6onee yem Ha 3%.

3. VicnbiTaHne anekTpoaBUraTenen ¢ XeCTKUMW KaTyLUKaMU UITN CO CTEPKHAMMW NMPU YaCTUYHOW CMEHE
0bBMOTOK

3.1. 'amepeHune conpoTUBNEHNsT N30MALUMN 0OMOTOK



M3mepeHve npousBoauTCs y anekTpoasuratene Ha HanpskeHne po 0,66 kB BknountensHo
MeraoMmmeTpoM Ha HanpsbkeHne 1000 B, a Ha HanpsikeHue Bbiwe 0,66 kKB - MeraoMmMeTpoM Ha HarnpsbkeHne
2500 B.

[onyctTumble 3Ha4YeHNss CONPOTUBMNEHNS M30MNALUNM OOMOTOK yKasaHbl B Tabn. 5.2.

3.2. VicnbiTaHre NOBbLILLEHHBLIM HanpsXXeHNneM NPOMbILLNEHHON YacToThl

McnbiTaTenbHoe HanpskeHne npu  4YacTUYHOM CMeHe OOMOTKM cTaTopa anekTpoasuratenen
npuHMUMaeTcs cornacHo tabn. M2.4.

Tabnwuua M2.4

_ NCMNbITATENBHOE HAMNPSKEHUE 3
MPOMBILWTEHHOM YACTOTbl OBMOTKW CTATOPA 3JEKTPOOBUTIATENEN
MPU YACTUYHOWM CMEHE OBMOTKU CTATOPA

VICTIEITYEMBI 3JIEMEHT VcnelTaTeNbHOE HampsaxeHue, KB
1. OcraBmascsa yacTb OOMOTKU 2UHOM
2. 3amnacHee KaTylKy (CeKLuu, 2,25Uuom + 2,0

CTEPXHM) IIepen 3aKJaIKoM B
3JIeKTPONBUTATEID

3. To xe mnocJie Bakjankmu B nase |2U0xom + 1,0
epen COeOMHEHMEM CO CTapoM
YacTbio OOMOTKM

4. TyaBHasa M30JAUUS OOMOTKMU 1, 7Un0M
IIOJIHOCTBIO CODBPaHHOTO
BIIEKTPONBUTATEIIS

5. BurkoBas m30JgLUUS [lo Tabma. 2.2

3.3. NamepeHune conpoTmBneHns 0bMOTkM MOCTOAHHOMY TOKY

M3mepeHHOe 3Ha4YeHne COMpOTMBIIEHNS OOMOTOK HE AOIMKHO OT/MYaTbCsA OT HOPMMUPOBAHHOTO (Tabs.
3.3) 6onee 4yem Ha 3% ana anekTpoaBuratenen HanpsbkeHveM go 0,5 kB BknountensHo u bonee Yem Ha
2% Ons ocTanbHbIX 3NEKTpoABUraTenen.

4. WcnbiTaHus, NpoBOAMMbIE MPU PEMOHTaxX OBMOTKM pOTOpa aCMHXPOHHBLIX 3ANeKTpoaBuraternen ¢
dasHbIM pOTOPOM

3HauyeHne ncnblTaTenbHOro HaNPsXKeHUs Npu NOfHOM cMeHe 0OMOTKM poTopa NPUHMMAaEeTCs COrfacHo
Tabn. MN2.5.

Tabnwuua M2.5

_ UCNbITATENIbHOE HATMPAXEHWE 3
NPOMbBILTEHHOM YACTOTbl OBMOTKW POTOPA 3NEKTPOOBUIATENEN
MPU NONMHOW CMEHE OBEMOTKM

HcnbiTyembin anemeHT McnbiTaTenbHoOe HanpshkeHue,
kB

1. CtepxxHn 06MOTKM nocne 2UHom + 3,0

M3roTOBMEHUS, HO [0 3aKnafKku B Nasbl

2. CTepXHVM 06MOTKM Nocne 3aknagku B 2UHom + 2,0

nasbl, HO O COeAMHEHUS

3. ObmoTKa nocne coeanHeHUs1, Nankn 2Up +1,0

1 6aHOKMPOBKM

4. KoHTaKTHblE KONnbLa A0 CoOeaNHEHUSs 2Up + 2,2

Cc 0OMOTKOM

5. OcTaBlascsa YacTb 0OMOTKM Nocne 2Up, HO He Huxe 1,2

BbIEMKW 3aMEHSIEMbIX KaTyLLEK (CEKLNN,

CTEPXKHEN)

6. Bcs oOMoTKa nocrne npucoeanHeHust 1,7Up, HO He Hmxe 1,0

HOBbIX KaTyLUEK CEKLMI, CTEPXKHEN




MpumeyaHne. Up - HanpsbkeHWe Ha KonbLax Mpy PasoMKHYTOM W HEMOABMXHOM pOTOpPE U
HOMWHaNbHOM HanpsKeHUN Ha cTaTope.

lMpn YactuyHOM CMeHe OOMOTKM nocne COeAMHEHUs, Nankm W BGaHOaXVMpPOBKW  3HaYeHue
UcnblTaTENbHOro HaNPSXeHns npuHumMaeTcs paeHbiM 1,5UHoOM, HO He Huxke 1 kB.

MpoJoMKNTENBHOCTL MPUNOXEHNS UCMLITATENBHOMO HAMNPSPKEHUS - 1 MUH.

[na poToOpoB CUMHXPOHHLIX 3NeKTpoABUraTernien UCMbITaHUusa NPoBOAATCS MO HOpMaM s poTOpoB
CUHXPOHHbIX ABHOMOJFOCHBIX FEHEPaTOPOB N CUHXPOHHBLIX KOMMEHCATOPOB.

MpunoxeHne 3

TENIOBU3VOHHBLIN KOHTPOITb
ANEKTPOOBOPYOOBAHVA N BO3AYLHbLIX JIMHNW SNEKTPOMNEPEOAYN

1. O0OLWwme nonoxeHus

1.1. Npw TENNOBU3MOHHOM KOHTpOre anekTpoobopynoBaHusa 1 Bl cnegyeT npuMeHsTb TENOBU30PbI
C paspeluatoen cnocodbHocTelo He xyxe 0,1 °C npeanodTUTENBHO CO CnekTparnbHbIM Ananas3oHom 8 - 12
MIO M.

[MpuMeHeHMe NMpOMETPUYECKUX NPUOOPOB [OMYCKAEeTCA MpU KOHTPONe TEenfoBOro COCTOSHMS
KOHTaKTHbIX COeANHEHUI OLLUMHOBKM 3nekTpoycTaHoBok 0,4 - 35 KB U LWeToYHbIX annapaToB BpallatoLLmxcs
mMawwuH. lMpu 3atom pJomkHO obpalwatbCd BHMMaHWE Ha MpaBWITbHOCTbL BbIOOpa yrna BM3MPOBaHMWSA
NMpOMeTpUYECKoro npubopa.

1.2. B MNMpunoxeHnn NpuMeHAI0TCS Criegyrolme noHATuS:

NpeBbILEHME TEMNEpPaTypbl - Pa3HOCTb MeXAy U3MEPEHHON TeMnepaTypon Harpesa u TemnepaTypon
OKpY>KaloLLero Bo3ayxa;

n3bbITOYHAsa Temnepartypa - MPeBbiLUEHNE U3MEPEHHOW TemnepaTypbl KOHTPONMPYEMOro y3na Hapg
TemnepaTtypour aHanorM4HbIX y3rnoB Apyrux a3, Haxo4aLWnXcsl B OAUHAKOBbLIX YCIOBUSX;

KoadhpmumeHT OedeKTHOCTU - OTHOLUEHWE WM3MEPEHHOro MPEBLILEHUS TemnepaTypbl KOHTaKTHOro
CoeaMHEHUs K NPEBbLILLEHUIO TeMnepaTypbl, UISMEPEHHOMY Ha LLIeNIOM yyacTKe LWWHbI (NPoBOAa), OTCTOSALLEM
OT KOHTaKTHOIO COEANHEHUSI HA PacCTOSAHUM He MeHee 1 M;

KOHTaKT - TOKOBeAyLlasi YacTb annapara, KoTopasi BO BpeMsl ornepauum pasmbikaeT U 3amblkaeT Lenb
UK B Criy4ae CKOMNb3ALLMX UMK LWAPHUPHBIX KOHTAKTOB COXPaHSieT HEMPEPbLIBHOCTL LiEnu;

KOHTaKTHOE COoedMHEeHue - TokoBeayllee coeguHeHue (6onToBoe, CBapHOE, BbIMOMHEHHOE METOOOM
obxaTtumsa), obecneynBaroLLee HeNnPepPbIBHOCTb TOKOBOW LiENMW.

1.3. OueHKka TEMMOBOro COCTOAHMS ANEKTPoobopyaOBaHMSA M TOKOBEOYLUMX YacTel B 3aBUCUMOCTU OT
yCnoBun ux paboTbl N KOHCTPYKLUN MOXET OCYLLECTBMAATLCS: MO HOPMUPOBAHHbLIM TeMnepaTypaM HarpeBsa
(MpeBbIWeHNaM TemnepaTypbl), M3ObLITOYHOM TemnepaTtype, KO3PMPUUUEHTY [EdEKTHOCTH, OUHAMUKE
N3MeHeHnsa TemnepaTypbl BO BPEMEHU, C UBMEHEHNEM Harpysku, NyTeM CPaBHEHUS U3MEPEHHbIX 3HAYEHWUI
TemnepaTypbl B npegenax dasbl, mMexgy d¢asamu, C 3aBeAOMO WCMpaBHbIMM ydacTkamm U T.n., B
COOTBETCTBUM C yKazaHUAMM OTAENbHbIX MYHKTOB [punoxeHus.

1.4. MNMpepenbHble 3HA4YeHNs TeMMepaTypbl HarpeBa U ee NpPeBbILLEHUS NpuBeAeHbl B Tabn. M3.1.

Tabnuua M3.1

AOMYCTUMBIE TEMMNEPATYPbI HATPEBA

KoHTpONMpyeMEIe y3JIb HamBosibpllee momycTMUMOE
3HauYeHMe
TeMrepa- [IPEBBIIEHVIE

Typa Ha- |TemmepatType, °C
rpeea, °C




1. Tokxopenyume (3a MUCKIOUEHMEM
KOHTAKTOB U KOHTAKTHHIX COEeOMHEHWUN) U
HEeTOKOBeIyllMe MeTaJlIMdecKMe YacCTU:

HEeM3O0JIMPOBAHHEIE M He CollpMKacaolyecs 120 80

C MBOJIAUMOHHLEIMM MaTepyrajiamMu

MBOJIMPOBAHHEE MM COIPMKACAKIMECS C

U30JISUMOHHEIMY MaTepuajlaMi KJIaCCOB

HarpeBocToMkocTu o 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 MeOM U MEINHEIX CILJIaBOB:

- 6e3 MOKPHTHUI, B BO3Oyxe/B 75/80 35/40
UBOJIALMOHHOM MacJje

- C HAKJAOHEMU CepeOpsaHBIMU 120/90 80/50
JacTuHaMM, B BO3Oyxe/B M3OJALUMOHHOM

Macje

- C MNOKpHTHMEM cepefpoM mim Hukejem, B [105/90 65/50
BO3OyxXe/B MU3OJSLMUOHHOM Macje

— C TIOKPHITMEM CepebpOoM TOJIIMHOM He 120 80
MeHee 24 MKM

- C TIOKPEITMEM OJIOBOM, B BO3IOyXe/B 90/90 50/50
UBOJIALMOHHOM MacJe

3. KOHTaKTH MeTaJJIOKepaMuueCcKue 85/90 45/50
BOJIbGpamMo- ¥ MoJmOOmeHOoCOoHepXaume B

UBOJIALUMOHHOM MAacJe :

Ha OCHOBe Meny/Ha OCHOBe cepelpa

4. AnmapaTHbHE BBIBOIE M3 MEIu,

AJIOMVHMS M MX CIJIABOB,

npenHas3HAUeHHHE IJiS COEIMHEHUS C

BHEUIIHVMM TPOBOIOHMKAMM 3JJIEKTPUUESCKUX

Henem:

- 0e3 IOKPBITUSI 90 50

- C TIOKPHBITMEM OJIOBOM, CepeBpoM UM 105 65
HUKEJIEM

5. BOJITOBHIE KOHTAKTHHE COEIVHEHUS U3

MeIu, AaJIoMUHUS U WX CIJIaBOB:

- 0e3 MOKPHTHS, B BO3IOyxXe/B 90/100 50/60
U3OJIALUMOHHOM Macje

- C NOKPBEITMEM OJIOBOM, B BO3IOyXe/B 105/100 65/60
V3OJISLUMOHHOM Macje

- C NOKpHTUEM cepebpoM muiau Hukesem, B |115/100 75/60
BO3OyXe/B M3OJSALUMOHHOM Macie

6. [penoxXpaHUTeN MNEePEMEeHHOTO TOoKa Ha

HanpsaxeHue 3 KB ¥ BLme:

COoenMHEeHMEe M3 Meny, AaJIOMUHUS M UX

CIJIAaBOB B BO3OyXe 0Oe3 MNOKPHTUM/C

[IOKPEITUEM OJIOBOM

- pasbeMHBIM KOHTAKTHBEM COEIVMHEHUEM, 75/95 35/55
OCYWECTBJIAEMEM IPYXUHAMMA

- C pasbopHHM COeIMHEHMVEeM (HaxaTue 90/105 50/65

fosTaMy MJIM BUHTAMM), B TOM UMCJIIE
BHIBOIEI IIPEOOXPaHUTEJIA




- MeTaJUIMUeCKMe YacCTM, MCIIOJIb3yEeMEe
Kak [PYXMHE U3 MeIu

- u3 dQochopmucToM OPOHS3EL M AHAJIOT'MUHEIX
CIJIaBOB

75

105

35

65

7. V30J4SLUMOHHOE MacCJIO B BEPXHEM CJIOe
KOMMYTAILIMOHHEIX allllapaTOoB

90

50

8. BcTpoeHHBe TpaHCchOOPMaTOPE TOKA:
- OOMOTKM
— MarHMUTONPOBOIE

10
15

9. BOJITOBOE COeOMHEHME TOKOBEIYIIMX
BEIBOIOOB CBEMHEBEIX BBOIOB B MaCHe/B
BO3IOyXe

85/65

10. CoemmHeHMsa ycTpoMcTB PIH CUIIOBBIX
TpaHCchOPMATOPOB M3 Menu, €€ CIJIaBOB U
MemecoIepXalyx KOMIIO3uLMM 6es
[IOKPHEITMSA CcepebpoM Hpu padboTe Ha
BO3OYyXe/B Macje:

- C HaxarueM OoJTaMM MU APy I'MMIM
sJIeMeHTamMu, ofeclneurBanlyMM XEeCTKOCTb
coeIMHeHns

- C HaxaTueMm OPYyXMHaMM U
camMooummanmyecs B IIpoliecce
[IEPEKJIIOUYEHN A

— C HaxXaTuem IIPYyXMHaMM UM HEe
camooumianiecs B IIpOollecce
[IEePEeKJIYEHU T

40/25

35/20

20/10

11. TokxoBenmyume XWUJIBEI CUJIOBEIX Kabejen
B pPexmMme IJIUTEJILHOM/aBapuiHOM MIPU
HaNM4YUM MBOJISLMN :

- U3 NOJUBUHMIXJIOPMIOHOTO ILJIaCTUKA U
IONIMB TUIIEHa

- Y3 BYJIKAHMBMPYOUETOCs I10JIMDTUIIeHA
- U3 PEesUHH

- U3 PEesMUHBl [NOBHUEHHOM TEIJOCTOMKOCTHU
- C HOPONMTAHHOM OyMaxHOM M30JgLUMen
opu BSA3KONM/0OEOHEHHOM MNPONUTKE U
HOMMHAJIbHOM HalpsaXeHMM, KB:

1 u 3

6

10

20

35

70/80

90/130
65/-
90/~

80/80
65/75
60/-
55/~
50/-

12. KOJIJIEeKTOPBEl M KOHTAKTHEIE KOJIbla,
He3alMIeHHEe M BalMilleHHBe IpK
MBOJNALUUM KJIACCOB HaT'PEeBOCTOMKOCTU:
A/E/B

F/H

60/70/80
90/100

13. TonOmmMIHUKN CKOHbX@HMH/KaquMH

80/100

MpumeyaHue. JaHHble, NpuBeaeHHbIe B Tabnuue, NPUMEHSIIOT B TOM Crydae, ecrnv Ans KOHKPETHbIX

BMAOB 060pyNOBaHMSA HE YCTaHOBMEHbI APYTE HOPMBbI.




Insa koHTakToB 1 6onToBbiXx KC HopMaTMBamu Tabn. M3.1 cnegyeT nonb3oBaTbCsl NPY TOKaX Harpysku
(0,6 - 1,0) IHOM nocrne coOTBETCTBYIOLLIErO NepecyeTa.

MepecyeT NpeBbILIEHUS U3MEPEHHOIO 3HAYEHNs TeMnepaTypbl K HOPMUPOBAHHOMY OCYLLLECTBMNSETCS
NCXOAs N3 COOTHOLLUEHUSI:

IEJIBTA THOM IxoMm 2

——————————— = (=)
IOEJIBTA Tpab Ipab

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 HAa paHHEN CTaAumM UX PasBUTUS.

1.5. Ona konTtaktoB n 6ontoBbix KC npu Tokax Harpysku (0,3 - 0,6) IHOM oueHka KX COCTOSHUSA
NpoBOANTCS MO M3BLITOMHOM TemnepaTtype. B kayecTBe HOpMaTuBa MCMNOMb3yeTCs 3Ha4YeHne TemnepaTypsl,
nepecymtaHHoe Ha 0,5Hom.

[nsa nepecyeTa MCMNonNb3yeTCs COOTHOLLEHHUE:

IOEJIBTA TO,5 0,5InoMm 2
IEJIBTA Tpab Ipab

roe OEJIBTA T0,5 - ns3bbiTodHasa Temneparypa npu Toke Harpy3ku 0,51Hom.

Mpu oueHke cocTosiHMA KOHTakTOoB U 6onToBbix KC Mo n3bbITO4YHOM TemnepaType M TOKe Harpysku
0,5lHom pasnuyatoT crnegyoLme o6racT MO CTENEHN HEUCNPABHOCTMW.

N3bbiTouHas Temnepartypa 5 - 10 °C

HavanbHasi cTeneHb HEMCNpPaBHOCTU, KOTOPYIO criedyeT AepXaTb Nof KOHTPONIEM U MPUHUMATb MepbI
Mo ee yCTpaHEeHMIO BO BpeMsi NPOBEAEHMS PEMOHTA, 3annaHMpPOBaHHOIO MO rpadouky.

M36biTouHas Temnepartypa 10 - 30 °C

PaszsuBLuniics gedekt. MpUHATL Mepbl MO YCTPAHEHUIO HEWCMNPaBHOCTM Mpu Onvkanwem BbIBOAE
3NeKkTpoobopyaoBaHNS M3 paboThl.

M36biTouHas Temnepatypa 6onee 30 °C

ABapuiiHbIn aedekT. TpebyeT HeMeaIeHHOro yCTPaHEHWS.

1.6. OueHKy COCTOSIHWSI CBapHbIX W BbINOMHEHHbIX 06xaTnem KC pekomeHayeTcs nMpousBoguTb Mo
n3bbITOYHOW TemnepaType nnm KoacpduumneHTy gedekTHOCTH.

1.7. Tpu oOUEHKe TEenmoBOro COCTOSHMS TOKOBEAYLIMX YacTel pasnuyaloT cregylowue CTeneHu
HENCMNpaBHOCTU NCXOAS U3 MPUBEAEHHbBIX 3HAYEHWI KoadpduumeHTa AedPEeKTHOCTH:

He ©Gojee 1,2 HauasnbHasa CTeneHb HEUMCIPAaBHOCTM, KOTOPYIO
cljlenyeT IepXaThb [I0I KOHTPOJIEM
1,2 - 1,5 PazBuBumiica medexT. I[IPUHATEL MEPH 10 YCTPaHEHUO

HEeMCIPaBHOCTHU NpM OJuxamiieM BBBOIE
DIIEKTPOOOOPYNOBaAHUA U3 PabOTH

Bomee 1,5 ABapunHbEM nedekT. TpebyeT HeMeOJIEHHOTO
YCTpPaHeHU s .

1.8. lNpuHMMaeTcsa cneaylolas NnepMognyHOCTb NPOBeAEHNS TEMMOBU3NOHHOIO KOHTPONS.

"eHepaTopsbl - B CPOKY, YKa3aHHble B n. 3.12.

OnekTpoobopyaoBaHue pacnpeaenuTenbHbIX YCTPOWCTB Ha HanpsihkeHue:

- 35 kB 1 Huxe - 1 pa3 B 3 roga;

-110-220 kB - 1 pas B 2 roga;

- 300 - 750 kB - exerogHo.

PacnpepenutenbHble yctponctBa (PY) Bcex HanpsbkeHWn npyv YCUITEHHOM  3arps3HEHMU
3NeKTPoobopyaOBaHUS - €XKErogHo.

BHeouepegHon WK-koHTponb anektpoobopydoBaHus PY Bcex HampskeHMn npoBoamMTcs nocne
CTUXMINHbIX BO3AENCTBUM (3HAYUTENbHbIE BETPOBLIE Harpy3ku, K3 Ha wuHax PY, 3emMneTpsaceHus, CurbHbI
rononea v T.n.).

BosayLuHble NUHMM anekTponepeaaydy - NpoBepka BCcexX BUAOB KOHTAKTHbLIX COeANHEHN NPOBOLOB:

- BHOBb BBOAMMbIE B 3KcrnyaTaumio BJl - B nepBbIv rod BBOAA UX B SKCNIyaTauuio;



- BJl, Haxogswmecs B akcnnyaTaumm 25 net n 6onee, npu otopakoBke 5% KOHTAKTHbIX COEAUHEHWUN -
€XXerogHo, npu otbpakoBke MeHee 5% KOHTaKTHbIX COeAMHEHWI - He pexe 1 pasa B 3 roaa;

- BJl, paGoTtatowme c npeaenbHbIMU TOKOBBIMW Harpy3kamu, WM nutalwme OTBETCTBEHHbIX
notpedurtenen, nnn padoTarLmne B YCIOBUAX MOBbLILEHHbIX 3arpa3HEHUN aTtMocdepbl, 60MnbLINX BETPOBbIX
W rononegHbIX Harpyskax, - eXXerogHo;

- octanbHble BJT - He pexe 1 pasa B 6 neT.

2. CUHXPOHHbIE reHepaTopbl

2.1. TennoBU3NOHHBIN (MHGPaKPaACHbIN) KOHTPOMNb COCTOAHUSA CTanu ctatopa

KoHTponb nponsBoanTcst B Criydasix, ykasaHHbIX B n. 3.12 Hopm npu npoBegeHMU UCMbITaHUsA cTanm
cTaTopa reHeparopa.

CHuMatoTCa TepMorpamMmmbl 4O Nodayn HanpsKeHUsS B HAMarHM4MBaroLwyo 06MOTKy, 3aTeM B TeYeHMe
1 - 2 4 yepes Kaxable 15 MUH. NpU HarpeBaHUU CTaTopa W ero OCTbiBaHUU. TepMorpaMmmbl CHUMatoTCS Ans
3ybuoBOM YacTu cTatopa M BCEW BHYTPEHHEN MOBEPXHOCTM pacTOuvkM cTatopa npu o06ecToYeHHOMN
HamarHu4MBarLen odbMoTKe.

Mo cHATbIM TepmorpamMmaM onpegensalTcs TemnepaTtypbl neperpesa, KOTOpble He  OOSKHbI
npeBbIWaTth 3Ha4YeHUN, ykasaHHbiX B M. 3.12 HopM, BbISBNSAIOTCA NOKanbHble TEMMOBbIAENEHNs B cTanu
cTaTopa 1 OLeHMBaeTCs NX AONYCTUMOCTb.

2.2. T, K, M. TennoBn3noOHHbIN KOHTPONb Naek noboBbIx YacTen o6MOTKM cTaTopa

KoHTponb Npon3BoAnTCS NPU CHATbIX TOPLEBbLIX LWUTax reHepatopa B Criyyvasx, ykadaHHbIxX B n. 3.31
Hopm. lMpu ycTaHOBMBLUEMCS TEMNIOBOM PEXUME CHUMAOTCS TepMorpammbl naek fnoboBbix 4acTel no
pacToyke cTaTopa npu NpoTekaHum no obmoTke NocTosiHHoro Toka (0,5 - 0,75) IHom.

B npouecce TennoBM3MOHHOIO KOHTPOMS COCTaBNAETCA TennoBas kapTa € TemnepaTtypamu Ha
NMOBEPXHOCTM KOPOBOYEK NasHbIX KOHTAKTHBIX COEOUHEHWIA.

B kauyecTBe penepa MCMONb3yeTcs MOBEPXHOCTb M3ONUPYIOLLEN KOPOOOYKM MasiHOrO KOHTaKTHOrO
COEVHEHMS, CTEPKEHb KOTOPOro UMEET TepMONapy Ha Meau.

3. QnekTpoaBUraTeny NepeMeHHOro U NOCTOSIHHOMO TOKa

TennoBM3MOHHBIA  KOHTPONIb  TEMSIOBOMO  COCTOSIHUS  MPOU3BOAMTCS Yy drekTpogsuratenen
OTBETCTBEHHbIX MEXaHU3MoB. [1pu TENNOBU3NOHHOM KOHTPOSE OLEHUBAETCH COCTOSIHWME MOALUMMHMKOB MO
TemnepaTtype HarpeBa (tabn. 3.1, n. 13), NPOXOAMMOCTb BEHTUMSALMOHHBIX KaHanoB W OTCYTCTBUE
BUTKOBbIX 3aMblkaHU B 0OMOTKaX - MO MOKarnbHbIM HarpeBam Ha NOBEPXHOCTM Kopryca anekTpoasuratens.

4. Cunosble TpaHcdhopMaTopbl, aBTOTpaHcHopMaTopsbl,
MacrisiHble peakTopbl (B AanbHenLweM - TpaHcopMaTophbl)

Tepmorpacmdeckoe obcrnegoBaHue TpaHcdopmaTopoB HanpsikeHnem 110 kB u Bbilwe nponssogutcs
NMpu pelleHnM Bompoca O HeobXOAMMOCTM WX KanuTanbHOro pemMoHTa. CHuMMalTca TepMorpaMmmbl
nosepxHocten Gaka TpaHcopmMaTopa B MeCTax pacnonoXeHusi oTBogoB OOMOTOK, MO BbicoTe 0Oaka,
nepumMeTpy TpaHcdopmaTtopa, BEepxHerW ero 4yactu, B MecTax OOnToBOro KpenseHus korokona ©Oaka,
CUCTEMbI OXMaXOEHWUst N ux anemeHToB u T.n. MNpu obpaboTke TepmorpaMM cCpaBHMBAKOTCA Mexgy cobon
HarpeBbl kpaviHux a3, HarpeBbl OAHOTUMHBIX TPaHCHOPMATOPOB, AMHAMUKA W3MEHEHWs HarpeBoOB BO
BPEMEHN N B 3aBMCUMOCTM OT Harpy3ku, OnpeaenstoTcs NokanbHble HarpeBbl, MecTa MX PacrnonOXeHus,
COMOCTaBMAOTCA MeCTa HarpeBa C pacnofioXeHUWeMm 3feMEHTOB MarHuTonpoBoga, obMOTOK, a Takke
onpegenseTca 3PEKTUBHOCTb paboTbl CUCTEM OXMaXOEHUS.

5. MacnoHanonHeHHble TpaHcdopMaTopbl ToKa

5.1. BHyTpeHHASA n3onaums obmoTok

NamepstoTcs TemnepaTypbl HarpeBa NoBepxHocTeln hapdopoBbIX NMOKPbILLEK TpaHCOpMaToOpoB Toka
(TT), koTOpble He [OOMMKHbI UMETb JOKarnbHbIX HAarpeBOB, a 3HA4YeHWst TemnepaTypbl, U3MEpPEHHble B
aHarnorn4HbIX 30Hax NMOKphbILEK Tpex das, He AOSMKHbI OTNMYaTbhCst Mexay cobor 6onee Yem Ha 0,3 °C.

5.2. BHyTpeHHMe 1 BHELUHWE nepeksoyaoLme yCcTponcTea

OueHKka COCTOSIHMSI KOHTaKTHbIX COEOVHEHWA BHYTPEHHEro mnepeknovarwero ycrponctea 1T
NpoM3BOAMTCA NMyTEM CPaBHEHUS TemnepaTyp Ha MOBEPXHOCTW pacluvpuTenen Tpex ¢as. [NpegenbHoe
npeBbilleHne TemnepaTypbl Ha MOBEPXHOCTWU paclMpUTens, XapakTepuaylllee aBapuiHOe COCTOSIHWE
KOHTaKTHbIX COEAMHEHMWI NEePEKIoYatoLLEero ycTpomucTea, Npy HOMMHANbHOM TOKe He AOIPKHO npeBbiwaTh 60



°C. Temnepatypa HarpeBa KOHTAKTHbIX COEOUHEHUN BHELUHEro MepeKsioYyalLLero yCTponcTea He JOMKHa
NpeBbIWAaTb 3HAaYEHNN, yKasaHHbIX B Tabn. 3.1 (n. n. 4 n 5).

5.3. AnnapaTHble BbIBOAbI TpAaHCOPMaTOpPOB TOKa

HarpeB annapaTHbIX BbiBOAOB TT He AO/MKEH NpeBbllaTb 3HAa4YeHW, NpuBedeHHbIX B Tabn. M3.1 (n.
4).

6. QnekTpoMarHUTHble TpaHCOPMAaTOPbl HaNPsSKEHNS
M3mepstoTca TeMnepaTtypbl HarpeBa Ha NOBEPXHOCTU hapdOpPOBbIX MOKPLILLEK.
3HayeHnss TemnepaTypbl, U3MEPEHHbIE B OAMHAKOBLIX 30HaX MOKpbIWeEK Tpex ¢as, He [OOJIKHbI
oTnuyaTbcs mexagy cobown 6onee vyem Ha 0,3 °C.

7. BbikntovyaTtenum

Mpn KOHTPOJE KOHTAKTOB M KOHTaKTHLIX COEOUHEHUN N3MEPSAIOTCA TEMMNepaTypbl HarpeBa KOHTAKTOB U
KOHTaKTHbIX coeguHeHun (Tabn. 3.2), coeanHeHnn kamep 1 MOAynemn mexay coGom 1 OLLMHOBKOW.

Tabnuua M3.2

OBBbEM TEMJIOBU3NOHHOIO KOHTPONA KOHTAKTOB
N KOHTAKTHbBIX COEANHEHWI BbIKNKOYATENEN

Bun BEIKJIOUATEIS V3Mep aeMblt [penenb- Touka KOHTPOJIA
KOHTAKTHBEM Yy3eJl |Hasa
TeMrepa-
TYypPa
HaTrpeBa
<*E>
MaJjioMacCJigHEE mnHa - n. n. 4 |Boanroroe KC
(6 — 10 xB) ce- |TOKOBemyWUMN u 5 COOTBETCTBYKIETO y3Jia
puy BMI'-133, BEIBOJ]
BMII-10 u wmmMm BriBonm - rumbkas
IOonoOHEIE CBA3b
T'mbxkasg cBA3b -
cBeda
llHa - HWKHUM [IoBepXHOCTBb KOpIIycCa
KOHTAKT Oaka BEIKJIIOUATEJIS B 3OHE
IyroracuresbHas |[<**> pasMelmeHnusa Oyroracm-—
KaMmepa TeJIbHOM KaMephl
MaJjioMaCJISHEIE luHa - n. n. 4 |Boaxrosoe KC yzja
(110 xB u BhIE) TOKOBEIIyIN m 5
cepuyrt BMT, MI'- BBEIBOI
110 n mMm Toxkonposoxn BepxHumt QiaHel
IOonOOHEIe HENOAOBMXHOTO BEIKJIOUATEJIS
KOHTaAaKTa K
bmanuy
BBIKJIOUATEJIS
PONMKOBEIM <LEHx> [IoBEepXHOCTD
TOKOCHBEM bapdopoBOM MNOKPHIUIKM B
IyroracmureJibHasa |[<**> 30HEe pasMelleHnA
KaMepa TOKOCBEMA U
OyToTacCUTeJIbHOM
KaMepHl
BakoBele llrHa - n. n. 4 |[Bonroroe KC yzja
MaCJIsSHEIE TOKOBE YU m 5
BBIBOI
IyroracuTesnbHasa |[<**> [lopepxHOCTEL Oaka




KaMepa BRHIKJIOUATEJIS B BOHE
pasMeleHnsa
OyToTracuTeJIbHOM
KaMepH
BoszpgymHele IllrHa - TOKOBE-— n. n. 4 |BonTrooe KC
OYIMY BEBOI u 5 COOTBETCTBYKIEIO Yy3Jia
TokoBenyummue n. o. 4
COenMHEeHUS u 5
MonmyJien BB
IyroracuresibHas [<**> [IoBEPXHOCTH
KaMmepa, M3O0JIALIMOHHOM ITOKPHIUIKH/
OTIHEeJINTEIb UMJIMHIOPa B 3O0HE
pPasMelnleHrd KOHTAaKTOB
SJjieTa30BHEE Paboume u <EF> To xe
OyTOTaCUTEJIbHEE
KOHTAaKTH
BakyyMHEIE To xe K> -"-

<*> YKasaHHble NyHKTbl OTHOoCATCA K Tabn. IM3.1.

<**> OueHKa COCTOSIHWUS OCYLLECTBMAETCH NyTeM CpPaBHEHWUS U3MEPEHHbIX 3HAYEeHU TemnepaTtyp Ha
noBepxHOCTM GakoB (MOKpbILeK) a3 BblknovaTenen. He OOMKHbI MMeTb MECTO foKarbHble HarpeBbl B
TOYKaX KOHTPONS.

8. PasbeguHutenu n otgenutenmu

8.1. KoHTakTHble coegnHeHus

MpeaenbHble 3HauyeHns TemnepaTypbl HarpeBa KC He JOmKHbl NpeBbIWAaTh AAHHbLIX, MPUBEOEHHbIX B
Tabn. M3.1 (n. 5).

8.2. KoHTaKTbl

MpepenbHble 3Ha4YeHMs TemnepaTypbl HarpeBa KOHTAKTOB He [AOSKHbl MPEBbIWATb AaHHbIX,
npvBedeHHbIX B Tabn. M3.1 (0. 2).

8.3. BbiBOAbI pasbeanHuTEnen u otaenuTenen

MpepenbHble 3HayeHWss TemnepaTypbl HarpeBa BbIBOOOB M3 Meau, antOMUHUS U UX CNNaBoB,
npegHasHayYeHHblX ANA COeAWHEHWUS C BHELIHMMWM NPOBOAHMKAMM, He [OOJPKHbl MpeBblllaTh AaHHbIX,
npuBedeHHbIx B Tabn. M3.1 (0. 4).

9. SaKprTbIe 1N KOMMJEeKTHbIE pacnpenefinTernbHble yCTpOIZCTBa
N 3KpaHMpoOBaHHbIE TOKONPOBOAbI

9.1. KoHTaKTbl 1 KOHTaKTHble coeUHEeHNs annapaToB U TokoBeayLux yacten aueek KPY n KPYH

KoHTponb ocyLiecTBnsieTcs, ecnu MNo3BOMSIET KOHCTPYKUMA ycTponcTBa. [lpedenbHble 3HadeHus
TemMnepaTtypbl HarpeBa KOHTAKTOB M KOHTAKTHbIX COEOWHEHWA annapaToB W TOKOBeAYLUMX 4acTemn
npuBeaeHbl B COOTBETCTBYHOLLUMX pasgenax [punoxeHus.

9.2. BbisiBneHne KOpOoTKO3aMKHYTbIX KOHTYPOB B S9KpaHMPOBaHHbLIX TOKOMPOBOAAX

Mpn TennoBM3MOHHOM KOHTpone obpallalT BHUMaHME Kak Ha BO3HMKHOBEHWE FOKamnbHbIX O4aroB
TENnOBbIAENEHNS, TaK M Ha TemnepaTypbl HarpeBa KOXYXOB (SKPaHOB) M MECT WX MOLACOEAUNHEHMS K
TpaHcopMaTopam, reHepaTopy U MeTanfnoKOHCTPYKLMSM.

MpepenbHOe 3HaYeHWe TemnepaTypbl HarpeBa MeTanIn4Yecknx Yacten TOKONPOBOAOB, HAXOOALLMXCA
Ha BbICOTE W JOCTYMHbIX AMs1 NPUKOCHOBEHUSA YernoBeka, He AOMKHO npeBbiwaTth 60 °C.

10. COOpHblEe U COeAMHUTESbHbIE LUNHbI
10.1. KOoHTaKTHble coeaNHEHUSI

MpenenbHble 3Ha4YeHWs TemnepaTypbl HarpeBa OONTOBLIX KOHTAKTHLIX COEAMHEHWUA He [OOMKHb
npeBbIWaTh AaHHbIX, MPUBeAeHHbIX B Tabsn. 3.1 (n. 5).



OueHKa COCTOSIHUSI HarpeBa CBapHbIX KOHTAKTHLIX COEAWHEHWI, BbINOSIHEHHbIX METOAOM oGXaTus,
nponseBoguTcsa cornacHo n. n. 1.5 n 1.6 HacToswero MNpunoxeHus.

10.2. N30n4aT0pbI LWMHHBLIX MOCTOB

TennoBU3MOHHbBIN KOHTPOSb U30MSTOPOB PEKOMEHAYETCS NPOM3BOANUTL MPU MOBLILLIEHHOW BMAXHOCTU
BO3A4yXa.

Mo BbIcOoTE (hapdopa n3onsTopa He AOMKHO ObITh JIOKanNbHbIX HArPEBOB.

11. TokoorpaHnymBaroLLMe cyxme peakTopbl
MpeBbIWEeHUs TeMMNepaTypbl HAarpeBa KOHTaKTHbIX COEAMHEHUIA HE JOMKHO ObITb 6onee 65 °C.
12. KoHgeHcaTopsbl

12.1. KOHTaKTHble coeanHeHus

lMpenenbHble 3Ha4yeHUs TemnepaTtypbl HarpeBa KOHTaKTHbIX COEOUHEHUIN CUITOBbIX KOHOEHCAaTOpOB,
OTOENBHO CTOSALLMX UMM COEAMHEHHbIX B GaTapeto, He AOMKHbI MpeBbIWAaTh AaHHbIX, NPUBEOEHHbIX B Tabn.
M3.1 (n. 7).

12.2. OnemeHTbl 6aTapen cMnoBbIX KOHAEHCATOPOB

lMpn KOHTpOMEe wu3MepseTca TemnepaTypa HarpeBa KOpMyCOB 3fIEMEHTOB  KOHOEHCaTOpOB.
M3mepeHHble 3HavyeHus TemnepaTypbl KOHOEHCATOPOB OOMHAKOBOW MOLLHOCTM HE AOMMKHbI OTNMYaTbCA
mexagy cobon 6onee yem B 1,2 pasa.

12.3. OueHka cocTosiHus 6aTapeli curnoBbIX KOHAEHCATOPOB

OueHKa TEexHWYecKoro cocTosiHusl ©OaTapei NpovM3BOAMTCA MO pes3ynbTaTaMm  TemnoBU3NOHHOMO
KOHTpons no n. n. 12.1 n 12.2 npu peweHun Bonpoca o6 obbeme M cpokax MPOBEAEHUS KanuTarbHOro
peMOoHTa.

12.4. SnemeHTbl KOHOEHCATOPOB CBA3M U AeNUTENbHbLIX KOHOEHCATOPOB

Mpun BbISABNEHNM NOKanbHbIX HAarpeBOB B 3ME€MEHTax KOHAEHCATOPOB MPOM3BOAMTCA BHEOYEpPEeaHON
KOHTPOMb COCTOSIHUS UX U30NSALMN.

13. BEHTUNbHbIE pa3pagHMKM U OrpaHUYnTENN NepeHanpsXXeHnn

13.1. DnemeHTbl paspsgHuka

Mpn3Hakn McnNpaBHOMO COCTOSIHUS BEHTWUMBHOIO paspsigHMKa C LUYHTUPYIOWMMW pe3ucTopaMn npu
TENnOBU3NOHHOM KOHTpoOne:

- BEPXHME 3IeMEHTbl B MECTEe PacCnoOSIOKEHUS LUYHTUPYIOLWNX PE3UCTOPOB HarpeTbl OAMHAKOBO BO
BCex gpasax;

- pacnpepgerneHvue TemnepaTtypbl MO 3neMeHTam asbl paspsgHuka MNpakTUYeckn OAMHAKoBO (B
npegenax 0,5 - 5 °C B 3aBUCUMOCTW OT KONMYECTBA SMIEMEHTOB B paspsigHMKE), @ AN MHOrO3MEMEHTHbIX
pa3psOHNKOB MOXET HabnogaTbCcsa MraBHOE CHUXKEHME TemnepaTypbl HarpeBa LUYHTUPYOLNX PeE3NCTOPOB
3MNEeMEHTOB, HAYMHas C BEPXHETO.

13.2. DnemeHTbl OrpaHnYMTENEN NEepEHanpsKeHN

Mpn TennoBM3MOHHOM KOHTPOfe (OUKCUPYKOTCA 3HAYEeHUsS TemnepaTypbl MO BbLICOTE WM MNEpUMETPY
MOKPBILLKM 3NIEMEHTA, a Takke 30Hbl C floKanbHbIMWU HarpeBamu.

OueHKka COCTOSIHUSI SNEMEHTOB OrpaHvyMTenen OCyLLeCcTBNsSeTCAa nyTemM ModasHOro CpaBHEHWS
N3MEpPEHHbIX TEMMepaTyp.

14. MacnoHanonHeHHble BBOAbI

14.1. OueHka BHYTPEHHEro CoCTosHMSA BBOAA

lMpoBepka OTCYTCTBMS KOPOTKO3aMKHYTOrO KOHTypa B paclumputene BBOAa MNpouM3BOaUTCA Yy
MacrnoHanoHEeHHbIX repMeTUYHbIX BBoAoB cepun FTBEMT-220/2000.

HarpeB noBepxHOCTM Kopryca pacluMpuTens BBoga He OOJKEH OTNMYaTbCA OT TaKOBOrO y BBOAOB
apyrux gas.

[MpoBepka COCTOSIHUS BHYTPEHHUX KOHTAKTHbIX COEAMHEHUA BBOAA MPOU3BOAUTCH MYTEM U3MEPEHMS
TemnepaTyp Mo BbicOTe BBoAa y macrnobapbepHbix BBogoB 110 kB (3aBoackue veptexun N 669, 146 u ap.),
220 kB (3aBogckon yeptexk N 200-0-0), Bbinycka Ao 1968 r. kKOHOEHCATOPHbIX HerepmeTuyHblX BBogoB 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 OOIMKEH MMETb JTOKanbHbIX HAarpeBOB B 30HE PACMONOXEHUSA KOHTaKTHbIX
COeANHEHWI.



[MpoBepka COCTOSAHMSA BEPXHEW 4acTU OCTOBa BBOAA MPOM3BOAMUTCS Y MACIOHanoSfIHEHHOro BBOAA
HErepMeTUYHOro UCTIONHEHNUS.

MacnoHanomnHeHHbI BBOA4 HEe [OOMKEH UMETb PEe3KOro M3MEHeHMsI TemnepaTypbl UMM foKamnbHbIX
HarpeBOB MO BbICOTE MOKPbLILLKM MO CPaBHEHMIO C BBOAAMW ApYrix das.

CkasaHHOe MoXeT ObITb CNeACTBMEM OMAaCHOr0 NOHWXXEHUS YPOBHS Macna BO BBOAE WNW YBMNaXXHEHMWS
(3awnamneHuns) BepxHen 4acTtu OCToBa.

14.2. BbiBOOBI BBOAOB

lMpegenbHble 3HayeHWs TemnepaTypbl Harpesa BBoa W3 Medu, anioMWHUMA U UX CMMaBoB,
npefgHasHaJYeHHbIX AfS COeAWHEHWs C BHELWHWMW MPOBOAHWKaMM, He [OOSMKHbI MpeBbllaTb AaHHbIX,
npuBegeHHbIx B Tabn. M3.1 (n. 4).

15. MNMpepoxpaHutenu

15.1. KOHTaKTHble coeagnHeHus

MpenenbHble 3HayeHust TemnepaTypbl Harpeea KC npepgoxpaHuTenem He [AOMKHbI NpeBbiaTh
OaHHbIX, MpuBeAeHHbIx B Tabn. M3.1 (n. 6).

15.2. OnpegeneHne cOCTOSAHUS MaBKOW BCTABKM

He pomkHO HabnogatbCa noKanbHbIX HarpeBoB B CpedHen 4acTu  U30MSAUMOHHOM  TpyOKu
npenoxpaHnTensi.

16. Bbicoko4acToTHbIE 3arpaguTenu

[Mpy KOHTpPOME KOHTaKTHbIX COeAUHEHWU npefernbHble 3HaYeHUs TemnepaTypbl Harpeea He OOIDKHbI
npeBbiWaTh AaHHbIX, NpuBeAeHHbIX B Tabn. M3.1 (n. n. 4 n 5).

17. Annapatbl, BTOPUYHbIE LIENW U 3M1EKTPOMNPOBOAKA
Ha HanpsbkeHne ao 1000 B

17.1. KOHTaKTbl 1 KOHTAKTHblEe COeANHEHUSA

TennoBM3MOHHBIN KOHTPOSb OCYLLECTBISIETCA B CUITOBbIX Lensx, wkadgax u cbopkax 0,4 kB c
noacoeMHEeHHbIMY KOMMYTaLUOHHBIMK annapatamm, TpaHcdopmMmaTopamm Toka, kabenamm u T.0.

MpeaenbHble 3HA4YeHMs TeMMnepaTypbl HarpeBa KOHTAKTOB KOMMYTALMOHHbIX annapaTtoB HE OOIDKHbI
npeBblWaTth AaHHbIX, yka3aHHbIX B Tabn. M13.1 (0. 2), a KOHTaKTHbIX coeguHeHun - B Tabn. 3.1 (n. n. 4 n 5).

17.2. OueHka TennoBoro CocTosAHus cunosbix kabenen 0,4 kB

MpenenkbHble 3HaYeHNs TeMnepaTypbl HarpeBa TOKOBEeAYLLMX XU kabenen, namepeHHble B MeCTax Ux
noacoeauHEeHNs K KOMMYTALMOHHbIM annapataMm (Npu MCnpaBHOM COCTOSIHUM NOCMEeAHUX), B 3aBUCMMOCTHU
OT Mapku Kabens He JOJKHbI NPEBbIWATb AaHHbIX, NpUBeaeHHbIX B Tabn. M3.1 (n. 11).

18. OnekTpoobopynoBaHMe cUCTEM BO3BYKAEHUSI reHepaTopoB
N CUHXPOHHBIX KOMMNEHCATOPOB

18.1. KoHTaKTHble coeanHeHusi

3HauyeHunsa namepeHHbix Temnepatyp KC KOMMYTaLMOHHbBIX annapaToB, CUITOBbIX TUPUCTOPOB, ANOO0B,
npenoxpaHuTenen N Apyrmx aremMeHToB npeobpasoBaTtenen un WKadgoOB He OOIMKHbI MpeBbiwaTh AaHHbIX,
npveedeHHbIX B Tabn. M3.1 (0. n. 4 n 5).

18.2. Cunosble TUPUCTOPLI 1 AMOAbI

M3mepeHHble 3HaYeHUs TemnepaTyp Harpesa TUPUCTOPOB M OUNOOOB HE OOSMKHbI OTNNYATLCA MEXay
cobon 6onee 4yem Ha 30%.

Mpy TennoBM3MOHHOM KOHTpOsie obpallalT BHMMaHMe Ha PaBHOMEPHOCTb HarpeBa TUPUCTOPOB U
ANoa0B napannenbHbIX BETBEWN.

19. Bo3ayLHble NUHUK anekTponepenayn

TennoBM3MOHHbINA KOHTPOSb KOHTaKTHbIX coeanHeHUn nposoaoB BJ1 ocyuiecTBnsieTca ¢ BepToneTa.

19.1. bonToBble KOHTAKTHbIE coeauHeHust nposoaos BJl

MiamepeHHble 3HauYeHUs TemnepaTyp HarpeBa He [OOJDKHbl MpeBblaTb 3HAYEHUN, NPUBEOEHHbIX B
Tabn. M3.1 (n. 5).

19.2. CBapHble KOHTAKTHble coeguHeHusa npoBogoB BJ1 M KOHTaKTHble COEAMHEHMS!, BbIMOSTHEHHbIE
obxaTtnem



KoadhdumumeHT gedpekTHOCTU y CoeauHEHUN MPOBOAOB, BLIMOSIHEHHBIX W3 ANOMUHWUS, HE [AOMKEH
NpeBbLIWATb 3HAYEHU, NPUBEAEHHbIX B M. 1.7 HacToswero MNpunoxeHus.

19.3. ['po303aLmnTHbIE TPOCHI

[MpoBepsieTcss OTCYTCTBME HarpeBa B MeCTax M30nsumMM Tpoca OT Oonopbl (COCTOsSIHME M3omsTopa U
NCKPOBOro NpoMexyTKa).




