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B kuure npuBeeHsl NEPUOAUYHOCTh, 00bEM U HOPMBbI UCTIBITAHUI T€HEPATOPOB,
ANIEKTPOJBUTATENIEH, TPAHCPOPMATOPOB, BHIKIIIOYATENICH U APYTroro
AIEKTPOOOOPYIOBAHUS ANEKTPUUECKUX CTAHIIUN U CETEH.

[lTectoe u3ganue Hopm conepkut TpeOOBaHMs, yTOUHEHHBIE C YYETOM OIIBITA
SHEPTrOCHUCTEM, HAJIAJI0YHBIX OPraHU3allMii, PEMOHTHBIX 3aBOJIOB U HAYYHO-
HCCJIEI0BATEIbCKUX UHCTUTYTOB. B HEr0 BKIIOYEHBI COBPEMEHHBIE METObI
JUArHOCTUKH 3JIEKTPOOOOPYI0BaHUS, OHO JOIMOJIHEHO TaK)Ke HOpMaMU
KOHTPOJIS 3JIETa30BOM anmnapaTypbl, BAKYYMHBIX BBIKIIIOUATENICH, OrpAHUYHUTEIICH
nepeHanpsLKeHui, kadesei ¢ MoMMAITUIICHOBOUM U30JIALIUEH, TPeI0XpaHnuTeeH-
pa3bEIUHUTENEH.

B HacTosimiem u3ianuy yuyTeHbl U3MEHEHUS U IOTIOJIHEHUS, yTBepkaeHHbIe PAO
«EDC Poccuny», mo cocrosgamio Ha 01.03.2001.



Hopwmbl nipeiHazHavyeHbI 1J1s1 THKEHEPHO-TEXHUYECKOTO MEPCOHAIA, 3aHUMAKOIIEr0Cs
HaJIaJIKOU, SKCIUTyaTallue ¥ PEMOHTOM 3JIEKTPOOOOPYOBAHUS AIEKTPUUECKHIX
CTAaHIIUU U CETEN.

IpexuciaoBue

OO0beM 1 HOPMBI UCTIBITAHUM 3JIEKTPOOOOPYAOBaHUS (M3/1aHHUE LIECTOE, B
nanbHenmeM - Hopmer) coctaBiiensl AO «®@upma OPI'POCy (unxenepst C.A.
baxanos, B.M. I'epacumos, E.1. KonoBanos, A.1. JIleBkoBckuii, A.I'. Mup3oes,
N.®. Ilepensman, B.b. Catun, [1.M. Cu, B.B. Cmekanos, M./[. Ctonsipos, C.1.
Oeitrun, 1.B. HlyBapun), AO «BHUUD» (unxenepst B.U. Jlonuna, B.b.
Kynakosckuii, A.I1. YuctukoB) u AO «Ypantexsuepro» (uuxxenepsl B.M. benbman,
B.D. IluaHEKKEp) M pacCMOTPEHBI KOMHUCCHEN, 00pa30BaHHO JlenmapTaMeHTOM HayKH
u Texuuku PAO «EDC Poccun» B coctaBe: K.M. Antunos (npeacenarens), @.J1.
Koran, JI.I'. MamukonsH (3amecturenu npenacenarens), C.E. Andepos, N.I'. bapr,
C.I'. Kopounes, FO.H. JIsBOB, B.®. Mory3os, B.B. Cmekanos, C.1. ®eiirun, FO.C.
®posos, [1.A. Ileiiko.

Hopwmbl nnipeiHazHavyeHbI 1J1s1 THKEHEPHO-TEXHUYECKOTO MEPCOHAIA, 3aHUMAKOIIEr0Cs
HaJIaIKOM, SKCIUTyaTalliel 1 PEMOHTOM 3JIEKTPOOOOPYIOBAHUS AIEKTPHUECKHUX
CTAHIIUU U CETEN.

Hlectoe uznanue Hopm conepxut TpeOOBaHuUs, YTOUHEHHBIE C YYETOM OIIbITa
SHEProCUCTEM, HAJIAJOYHBIX OpraHU3alliii, PEMOHTHBIX 3aBOJIOB U HAyYHO-
HCCIIE0BATEIbCKUX HHCTUTYTOB. B HEro BKIIFOUEHBI COBPEMEHHBIE METO,IbI
JIUArHOCTUKH 3JIEKTPOOOOPYN0BaHUS, OHO JOMOJIHEHO TaK:K€ HOPMaMu KOHTPOJIS
3JIEra30BOM aIapaTypbl, BAKYYMHBIX BBIKIIOUATENEH, OTPAHUYUTENEH
NepeHanpsoKeHN, Kadesel ¢ MOMMAITUIICHOBOUW M30JIAIUCH, TTPeI0OXpaHUuTeCH-
pa3bEINHUTENEH.

B Hopmax, kak npaBujio, He MPUBOJIATCSA METOIMKH MCIIBITAHHA U METPOJIOTHICCKHUEC
TpeOOBaHMsI, TaK KaK OHU OTPAXKCHBI B MHCTPYKIUAX, METOJUYCCKUX YKa3aHUX,
MOCOOUAX U T.II.

C BBeneHueM B neiictBre Hactosmx Hopm cunratores yrparupimmmu cuity Hopmel
UCIIBITaHUS 3JIEKTPOOOOpyAoBaHUs (U3AaHue niaroe, M.: Atomuzaar, 1978).

3aMeuaHus U MPEJIOKEHUS IT0 YTOYHEHHIO U COBEPILIEHCTBOBaHUIO HopM, a Takxke
BOIIPOCHI 110 UX UCIOJIb30BaHMIO ciaeayeT HanpasisaTh B AO «®upma OPI'POC» no
aapecy: 105023, r. MockBa, CemeHOBCKHII miep., 15.

1. OBHIUE ITOJOKEHUSA

1.1. Hacrosimiumu Hopmamu cienyeT pyKoBOACTBOBATHCS IPU BBOJIE
AJIEKTPOOOOPYI0BaHMS B pabOTy U B Mpoliecce ero 3Kkcrutyarauuu. Hapsiay ¢
Hopmamu crieyer pykoBOJICTBOBAThCA JIEHCTBYIOIMMHU PYKOBOIAIIUMU



JOKYMEHTaMH, a TAaK)K€ MHCTPYKIUSIMU 3aBOJIOB - U3TOTOBUTENEH
AJEKTPOOOOPYI0OBAHUS, €CJIM OHU HE MPOTUBOpeyaT TpeboBaHusiM Hopwm.

1.2. Hopmamu npeaycMaTpUBarOTCS KaK TPAAUIIMOHHBIE UCTIBITAHMS, TTOJIOKUTEITHHO
3apeKOMEH/I0OBaBIIME ce0sl B TEUCHHE MHOTHUX JIET, TAK U UCTIBITAHUSI, HE
MpeyCMOTPEHHBIE MPEAbIAYIIUM U3JaHUEM, HO IIUPOKO MPUMEHSIEMbIE B TIOCTIEIHNE
TOJIbI U TIOATBEPAMBIIKE CBOIO A (PEKTUBHOCTH (HampuMep, XpoMaTorpaduaeckuii
aHaJIu3 Ta30B, PACTBOPEHHBIX B Maciie, MHPpaKpacHasi AMarHOCTUKA, OIIEHKA
cTapeHust OyMaXHOU M30JISILUU U JIP.), KaK MpaBuiio, He TpeOyIoIIie BbIBOIA
o0opynoBaHUs U3 pabOThI U TO3BOJISIOLIUE OMPENENIATh CTENEHb PA3BUTHUS U
OTMAaCHOCTb BO3MOXKHBIX J€(EKTOB Ha PAHHUX CTAHSIX.

1.3. B Hopmax npuHSTHI ClIeayIOMKe YCIOBHbIE 0003HAaYEHUsI KATETOPUA KOHTPOJIS:

I1 - mpu BBOJIE B 3KCILTyaTalliO HOBOTO 3JIEKTPOOOOPYI0OBAHUS U
AIIEKTPOOOOPYIOBAHMSL, IPOLIEIIIET0 BOCCTAHOBUTEIbHBIN MM KalTUTAJIbHBIHI
PEMOHT U PEKOHCTPYKIIMIO Ha CHELUMAIN3UPOBAHHOM PEMOHTHOM MPEIIPUATHY;

K - npu kanuTajibHOM PEMOHTE Ha SHEPTrONPEAPUATUY;
C - ipu cpeiHEM PEMOHTE;

T - npu Texy1ieM peMOHTE MEKTPOOOOPYIOBAHHUS;

M - MeXay pEMOHTaMH.

Kareropust «K» BkJItouaeT KOHTPOJIb IPU KaUTAIBHOM PEMOHTE KaK JAHHOTO BHJIa
AIIEKTPOOOOPYIOBAHMS, TaK U 000PYIOBaHUS JAHHOT'O IPUCOEAUHEHUSI.

WcnibiTanus npu cpeiHUX PEMOHTaxX TYpOOTre€HEPATOPOB C BHIBOJOM pOTOpa
MPOU3BOATCS B 00beMe U 110 HopMaM Ul kanutaiabHoro pemonTa (K), a 6e3 BeiBoa
poTopa - B 00beMe U 1o HopMaM i Tekytiero pemonta (T).

[leproaAMYHOCTH MEKPEMOHTHOTO KOHTPOJIS 3JIEKTPOOOOPYAOBaHUS, €CIIU OHA HE
yka3ana B [ITD unu B cooTBeTcTBYIOIMX pazaenax HopMm, ycranaBiuBaercs
TEXHUYECKUM PYKOBOAUTEIIEM SHEPTONPEANPHUATHUS C YUETOM YCIOBUN U ONIBITA
AKCILUTyaTallK, TEXHUYECKOTO COCTOSIHUS M CPOKa CITY>KOBI 371€KTPOOOOPY10BaAHUS.

1.4. B Hopmax nipuBe/ieH NepeueHb UCMIBITAHUHN U MPEICIIbHO 0y CTUMBIE 3HAUEHUS
KOHTPOJIMPYEMBIX TTapaMeTpoB. TEeXHUUECKOE COCTOSTHUE AJIEKTPOOOOPYTI0BAHUS
OTpENIEIIACTCS HE TOJBKO MYTEM CPABHEHUS PE3YyJIbTATOB KOHKPETHBIX UCIIBITAHUH C
HOPMUPYEMBIMHU 3HAYECHUSIMU, HO U 110 COBOKYITHOCTH PE3YJIbTATOB BCEX
MPOBEICHHBIX UCIIBITAHUN, OCMOTPOB U JIAHHBIX IKCIUTyaTallMy. 3HAYEHHUS,
MOJTyY€HHBIE TIPU UCIIBITAHUAX, BO BCEX CIydYasX JOJDKHBI ObITh COIIOCTABIICHBI C
pe3yibTaTaMi U3MEPEeHHI Ha APYTruX (Pazax IeKTpooOOpPyI0BaHKS U HA OJTHOTUITHOM
ob6opynoBanuu. OTHAKO TJIABHBIM SBJISIETCS] COMTOCTABICHUE U3MEPEHHBIX TPU
WCTIBITAHKUSX 3HAYCHUN MapaMeTPOB dJIEKTPOOOOPYA0BAHUS C UX UCXOAHBIMU



3HAYEHUSMHU U OIICHKA UMEIOIIUX MECTO pa3Iuuuii no ykazanHbiM B Hopmax
JIOTyCTUMBIM M3MEHEHUAM. BbIX0/1 3HaUeHN TapaMeTpoB 3a YCTAaHOBJICHHbIE
rpaHuLIbl (MpeesIbHbIEC 3HAUYEHNUS) CIIETyEeT paCCMaTPUBATh KaK MPU3HAK HAJTUYHS
1e(EeKTOB, KOTOPhIE MOTYT IIPUBECTH K OTKa3y 000pYI0BaHHUS.

1.5. B kadecTBe UCXOAHBIX 3HAYCHHUN KOHTPOJUPYEMBIX IMAPAMETPOB MPU BBOJIE B
HKCIUTyaTaII0 HOBOTO 3JIEKTPOOOOPYAOBaHUS TIPUHUMAIOT 3HAYCHHSI, YKA3aHHBIC B
MacropTe WIK NPOTOKOJIE 3aBOJICKUX UCTIBITaHUM. [Ipy sKCIUTyaTallMOHHBIX
WCIIBITAHUSIX, BKJIIOYAsl UCTIBITAHUS TP BBIBOJIE B KAIIUTAJIBHBIA PEMOHT, B KAUECTBE
VCXOJIHBIX IPUHUMAIOTCS 3HAYECHHUS [1apaMeTPOB, ONPEICTICHHBIE UCIIBITAHUAMU IIPU
BBOJI€ B SKCILIyaTaIi0 HOBOTO 3JIEKTpo0oOopyIoBaHus. KauecTBo mpoBOAMMOro Ha
SHEPTOINPEIIPUATHUH PEMOHTA OLIEHUBAETCS CPABHEHUEM PE3YJIbTATOB UCIIBITAHUM
IIOCJIE PEMOHTA C JaHHBIMHU IIPU BBOJIE B KCILTyaTallMO HOBOT'O
ANEKTPOOOOPYI0BaHUS, IPUHUMAEMbIMU B KauecTBe UCXOAHBIX. [locie kanuTanbHOro
WJIM BOCCTAHOBUTEIBHOTO PEMOHTA, a TAK)XKE PEKOHCTPYKLUH, IPOBEAEHHBIX Ha
CHELUAIN3UPOBAHHOM PEMOHTHOM IIPEANPUATHHN, B KAUECTBE UCXOIHBIX JUIS
KOHTPOJIS B ITPOLIECCE AAIBHENIIEN IKCILTyaTallud PUHUMAIOTCS 3HAYEHUS,
MOJTyYEHHBIC 110 OKOHYaHUU PEMOHTA (PEKOHCTPYKIIUN).

1.6. KonTtpoJib 351eKkTpo000py10BaHuUsI TPOU3BOICTBA MHOCTPAHHBIX (PUPM MPHU
Hanmuuu 3kcnepTHoro 3akintoueHus PAO «kEQC Poccun» 0 cooTBETCTBUM
(GyHKIIMOHATBHBIX TIOKa3aTesIe 3TOro 000pyI0BaHUS yCIOBUSAM SKCILTyaTalluH U
JCHCTBYIOIIUM OTPaCJIeBbIM TPEOOBAHUSIM MPOU3BOIUTCS B COOTBETCTBHH C
yKa3aHUSMU (PUPMBI-TIOCTABITUKA.

1.7. Kpome ucneiTanuii, mpeaycMoTpeHHbIX Hopmamu, Bce 351eKTpoo0opy0BaHue
JOJIKHO MPOUTH OCMOTP, IPOBEPKY paOOThl MEXAaHUYECKOM YaCTH U ApyTHE
WCIIBITAHUSI COTJIACHO MHCTPYKUMSAM IO €r0 3KCIUTyaTaluy U PEMOHTY.

1.8. TexHnueCKUM PyKOBOJUTENSAM SHEPTONPEINPUATHI PEKOMEHYETCS
oOecrieunBaTh BHEJIpEHUE MpeycMoTpeHHOro HopMaMu KOHTPOJISt COCTOSIHUS
AIIEKTPOOOOPYI0BaHMS 1101 pab0UYUM HANPSXKEHUEM, [TO3BOJISIONIETO BhISIBIATD
ne(QeKThl Ha paHHUX CTAAMUSIX UX Pa3BUTHS, IPUBJIEKas IPU HEOOXOAUMOCTH
OpraHu3alyy, aKKpeIMTOBAaHHbIE HA MIPABO MPOBEAEHUS COOTBETCTBYIOIINX
ucneiTanuil. [1o Mepe HaKoIIeHUs OTIbITA MIPOBEICHUS KOHTPOJIA [0/ paboyum
HaIPSKEHUEM PEIICHUEM TEXHUYECKOTO PYKOBOJIUTEISL SHEPTONPETPUATHS
BO3MOYKHBI I1EPEX0]] K YCTAHOBJICHUIO OYEPETHBIX CPOKOB PEMOHTA
AIIEKTPOOOOPYIOBAHMS 110 pe3yJIbTaTaM JUArHOCTUKU €r0 COCTOSIHUA U OTKa3 OT
HEKOTOPBIX BU/IOB UCIIBITAHU, BHIOJIHIEMBIX HA OTKIIFOUEHHOM
3IEKTPOOOOPYTOBAHUH.

1.9. Ten0BU3MOHHBIN KOHTPOJIb COCTOSIHUS 3JIEKTPOOOOPYA0BAHUS PEKOMEHTYETCSI
MIPOU3BOJIUTH JIJISl PACIIPEACIIUTEIIBHBIX YCTPOUCTB B UEIOM. J{JIs1 3aKPBITHIX
pacnpeeIUTENbHBIX YCTPOUCTB KOHTPOJIb IPOU3BOAUTCS, €CIIU ITO MO3BOJISAET UX
KOHCTPYKIIHS.



1.10. O1ieHKa COCTOSTHUS PE3EPBHOTO AJIEKTPOOOOPYIOBAHMS, a TAKIKE €r0 YacTeH U
JeTajei, HaXOIAIIUXCS B pe3epBe, MPOU3BOIUTCA B 00beMe, ykazaHHOM B Hopmax.
[TepnoIMyHOCTHh KOHTPOJIA YCTAaHABIMBAETCS TEXHUUECKUM PYKOBOJAUTEIEM
SHEPTOMPEANPHUATHS B 3aBUCUMOCTH OT YCJIOBHI XpaHEHUSI.

1.11. UcnpiTanue NOBBIILIEHHBIM HANPSHKEHUEM MTPOMBIIILIEHHONW YaCTOThI
00s13aTeIbHO AJIS AJIEKTPOOOOPY0BaHUS Ha HanpsikeHue 10 35 kB BriIounTenbHO.

[Ipu oTcyTCTBUM HEOOXOIMMOM MUCTIBITATEIHFHOM anmapaTypbl IEPEMEHHOTO TOKa
JIOTTYCKAETCSI UCTIBITHIBATH 3JIEKTPOOOOPYAOBAHHUE PACIIPEACTUTENBHBIX YCTPOICTB
HarpsbkeHreM 10 20 kB noBbIIIEHHBIM BBIIPSAMIIEHHBIM HANPSKEHUEM, KOTOPOE
JOJIKHO OBITH PABHO MOJYyTOPaKPaTHOMY 3HAYEHHUIO UCIIBLITATEILHOTO
HANPSHKEHNS] IPOMBIIIIIEHHOW YaCTOTHI.

1.12. DaexTpoobopya0BaHNE U U30IATOPH HA HOMUHAIBHOE HAIPSKEHUE,
MpEeBbIIIAIOIIEee HOMUHATBHOE HAMPSKEHHE AIEKTPOYCTAaHOBKH, B KOTOPOI OHU
AKCIUTYaTUPYIOTCS, MOTYT HCTIBITHIBATHCS MIPUIIOKEHHBIM HAPSXKEHUEM,
YCTaHOBJICHHBIM JIJIS KJIacCa U30JISIUU JAHHON AJIEKTPOYCTAHOBKHU.

Ecnu ucnibiTanue BHIMPSAMIICHHBIM HaNPs>)KEHUEM WJTH HANPSKEHUEM MTPOMBIIUICHHON
YacTOThI MPOU3BOUTCS O€3 OTCOEAMHEHHS OIIMHOBKH 3JIEKTPOOOOPYA0BAHUS
pacIpeneUTENIBHOTO YCTPOUCTBA, TO 3HAYEHUE UCIIBITATEIbHOTO HAIIPSKEHUS
MPUHUMAETCS TI0 HOpMaM JIJIs 3JIEKTPOOOOPYAOBaHUS C CAMBIM HU3KUM YPOBHEM
WCIIBITATEILHOTO HAIIPSKEHUS.

HcnpiTanue MOBBILIEHHBIM HAPSHKEHUEM M30JISITOPOB U TpaHC(HOpMaTOPOB TOKA,
COEIMHEHHBIX ¢ CHJIOBBIMHU Kabemsimu 6-10 kB, MOkeT Ipon3BOAUTHCS BMECTE C
ka0ensiMu. OieHKa COCTOSIHUS POU3BOIUTCS IO HOPMaM, MPUHATHIM JJIs1 CUIIOBBIX
kabeneit.

1.13. Ilocrne noyiHOM 3aMEeHbI Maciia B MACIOHATIOTHEHHOM 3JIEKTPOOOOPYA0OBAHUH
(KpoMe MacIsIHbIX BBIKIIIOUATENICH BCEX HAMPSKEHUMN) €ro U30JIALMS I0JKHA OBbITh
MOJIBEPTHYTa MOBTOPHBIM UCIIBITAHUSM B COOTBETCTBUU € HacTosiiuMu Hopmamu.

1.14. B ciyyasix BbIX0J1a 3HAUEHUH ONPEEIIeMbIX ITPU UCIIBITAHUAX MTapaMETPOB 3a
YCTaHOBJICHHBIE TIPEIENbI ISl BBIIBICHUS IPUYMH 3TOT0, a TAKXKE MpU
HE0OX0MMOCTH 0OJIee TIOTHOM OIEHKH COCTOSIHUS AJIEKTPOOOOPYI0BaHUS B IIEJIOM U
(W11K) ero OTJENbHBIX y3J10B, PEKOMEHIYETCS UCIIOIb30BATh JOMOTHUTENbHBIE
UCIIBITAaHUS U U3MEpeHHUs, ykazanHbele B Hopmax. [lomyckaeTcs Takke npuMeHeHne
WCTIBITAHUWA W U3MEPEHNI, HE TPEAYCMOTPEHHBIX HacTossuMKu Hopmamu, npu
YCJIOBHMH, YTO YPOBEHb UCIIBITATENIbHBIX BO3AECHCTBUI HE MPEBBICUT YKA3aHHOTO B
Hopmax.

1.15. YcTpoiicTBa peneiiHOM 3alTUThl U AJIEKTPOABTOMATHKH MPOBEPSIIOTCS B 00beMe
Y II0 HOpMaM, IPUBEAEHHBIM B COOTBETCTBYIOIIMX HOPMATHBHO-TEXHUYECKUX
JOKYMEHTAX.



1.16. MecTHbIE MHCTPYKIIMH JIOJKHBI OBITh IPUBEACHBI B COOTBETCTBHE C JAHHBIMU
Hopmamu.

1.17. O6beM U CpOKHU UCTIBITAHUS IEKTPOOOOPYNOBAHUS MOTYT U3MEHSITHCS
TeXHUYECKUM pykoBoautenem AO-3Hepro, anekrpoctanuuu, [I9C B 3aBUCMMOCTH OT
MPOU3BOJICTBEHHON BaXKHOCTH U HAJIC)KHOCTU 000pYAOBaHUSI.

OO6beM ucTbITaHUH 1EKTPOOOOPYIOBAHUS PACIPEEIUTENbHBIX CETE HANPSKEeHUEM
10 20 kB ycTaHaBnMBaeTCs TEXHUYECKUM PYKOBOJUTEIIEM IPEIITPUATHS,
AKCILTYaTHUPYIOLIETO JIEKTPOCETH.

1.18. B Hopmax npuMEeHSIIOTCS CIIeIYIOIINE MOHSTHS:

IIpeoenvro donycmumoe 3HaveHue napamempa - HanOOJbIIEe WK HAUMEHbBIIIee
3HAYEHUE MapaMeTpa, KOTOPOE MOKET UMETh PabOTOCTIOCOOHOE
3EKTPOOOOPYT0BAHUE.

Hcnpasnoe cocmosnue - COCTOSHHAE 3JIEKTPOOOOPYI0BAHUSA, IPU KOTOPOM OHO
COOTBETCTBYET BCEM TPeOOBAHUAM KOHCTPYKTOPCKOM M HOPMATUBHO-TEXHUUECKOM
JOKYMEHTALINH.

Pecypc - HapaboTka 371eKTpo00O0pyA0BaHUS OT Hauajla €ro AKCIUTyaTalluy Uil ee
BO300HOBJICHHUS TOCIIE PEMOHTA JI0 NIEPEX0/1a B COCTOSIHUE, IPU KOTOPOM JalIbHEHIIIast
AKCIUTyaTallysl HEJOMyCTHUMa I Hellenecoo0pas3Ha.

Koumponv mexuuueckoeo cocmosanus (6 mekcme - KOHMpoJiv) - MPOBEpPKa
COOTBETCTBHSI 3HAUCHHM MApaMeTPOB IEKTPOOOOPYAOBAHMS TPEOOBAHUAM
Hacrosamux Hopwm.

Pemonm no mexnuueckomy cocmosinuto - peMOHT, 00beM U BpeMs ITPOBEICHUS
KOTOPOTO OTPEIEIISIOTCS COCTOSTHUEM DJIEKTPOOOOPYAOBaHUS 10 Pe3yIbTaTaM
KOHTPOJISI, IPOBOJIUMOTO C MIEPUOUYHOCTHIO B 00bEME, YCTAHOBIICHHOM
HacTossmMu Hopmamu.

Hcnvimanus - SKCIEpUMEHTAIIbHOE OIpeiesIeHe KaueCTBEHHbIX U (MJIH)
KOJIMYECTBEHHBIX XapaKTEPUCTHK IIEKTPOOOOPYAOBaHUS B Pe3yIbTaTe BO3ACHCTBUS
Ha Hero (pakTopamu, periIaMeHTUPOBaHHBIMU HacToAUME Hopmamu.

Komnnexcnvie ucnvimanus - ucibITaHusi B 00beMe, OIpeiesieMOM CIelMaTbHON
MPOrPaAMMOM.

Hsmepenus - HaX0XIeHUE 3HaAUCHUS (PU3NYECKOM BETMUNHBI ONBITHBIM ITyTEM C
MOMOIIbIO TEXHUYECKUX CPEACTB, UMEIOIINX HOPMUPOBAHHBIE METPOJIOTHUECKHUE
CBOWCTBA.

Toepewnocms uzmepenus - OMYCTUMBIE MPEAEIbI TOTPEUIHOCTH, ONPEACIAEMBbIC
CTaH/IApTU30BAaHHOMW WUJIA ATTECTOBAHHON METOJIMKOW M3MEPEHUM.




Hcnvimamenvrnoe nanpsioicenue yacmomst 50 [y - 1eCTBYIOIIEE 3HAUCHUE
HaIpsHKEHUs IEPEMEHHOT0 TOKa, KOTOPOE JI0JKHA BBIACPKUBATH B TCUEHUE
3aJIaHHOTO BPEMEHU BHYTPEHHSSI M BHEIIHSS U30JIALIMS SJIEKTPOOOOPYAOBAHMS IPH
OTPE/ICJICHHBIX YCIOBUSIX UCTIBITAHMUS.

Hcnvimamenvroe ebinpAmMaeHHOE HANPAXCEHUe - AaMIUTUTY THOE 3HAUCHUE
BBINPSMIICHHOT'O HANPsKEHUS, IPUKIIAIbIBAEMOI0 K 3JIEKTPOOOOPYI0BaHHIO B
TEYEHUE 33JJaHHOTO BPEMEHHU MPU ONPEIEICHHBIX YCIOBUIX UCTIBITAHUS.

Inekmpoobopyoosanue ¢ HOPMAIbHOU U3oaAYUel - SIEKTPOOOOPYA0BAHKE,
MpeHa3HAaYeHHOE ISl IPUMEHEHUS B AJIEKTPOYCTAHOBKAX, MOIBEPKEHHBIX
JENCTBUIO aTMOC(EPHBIX NEPEHANPSHKEHUHN, IPU OOBIYHBIX MEPAX MO TPO303allIUTE.

Inexmpoobopyoosarie ¢ 0becueHHOU u3oaayueli - SISKTPooOOpya0BaHUE,
MpeIHa3HAaYeHHOE TSI PUMEHEHUS JIUIIb B 3JIEKTPOYCTAHOBKAX, HE TOIBEPKECHHBIX
JEUCTBUIO aTMOC(HEPHBIX IEPEHANPSHKEHUN, WIN MPHU CHIEITUATBHBIX MEpax o
IPO303allKTe, OTPAHNYMBAIOIINX aMIUTUTY Ly aTMOC(HEPHBIX NEpeHANPSIKEHUN 710
3HAYCHHUH, HE TIPEBBIMIAIONTUX AMIUIUTYTy OJJHOMHUHYTHOT'O HCITBITATSIIBHOTO
HanpskeHus 9actotsl S0 ['m.

Annapameol - CUIOBbBIE BBIKIIOUATENH, BHIKIIOUATEIN HATPY3KU, Pa3beAMHUTENH,
OTJIEIUTENN, KOPOTKO3aMBIKATENH, 3a3€MIIUTEIHU, TPEIOXPAHUTENH,
MIPENOXPAHUTEIN-PA3HEIUHUTENN, BEHTWIBHBIE PA3PSIHUKN, OTPAHUYUTENH
NepeHaNnpsKeHUN, KOMILIEKTHBIE paclpeie/InTEIbHbIE YCTPONCTBA, KOMILJIEKTHBIE
SKpPaHUPOBAHHBIE TOKOTIPOBO/IbI, KOHIACHCATOPHI.

2. OBIIME METOINYECKUE
YKA3ZAHUA 11O UCIIBITAHUSAM
AIJIEKTPOOBOPYAOBAHUA

2.1. HcnpiTanus 31eKTpo0OOpYA0BAHUS TOJKHBI IIPOU3BOIUTHCS C COOMIOCHUEM
TpeOOBaHMIA IPABUJT TEXHUKHU 0€30MaCHOCTH.

W3mepeHre u30SIIHOHHBIX XapaKTEPUCTHK AIIEKTPOOOOPYI0BaHUS TIOT paO0UUM
HaNPsHKEHUEM pa3pelaeTcs OCYIIECTBISTh IPU YCIOBUHU HCIIOB30BAHUS YCTPOICTB,
o0ecreynBaromux 6€30MacHOCTh PaboT U 3aIUTY HOPMAJILHO 3a3€MIIIEMOTO
HU3KOTIOTEHIIMAIBHOTO BBIBOIa KOHTPOJIUPYEMOTO OOBEKTa OT MOSBICHUS Ha HEM
OTIACHOTO HAIPSDKECHUS TP HAPYIIICHUU CBSI3H C 3eMJICH.

2.2. DJIEKTPUYECKUE UCTIBITAHKS U30JISIIUN dJIEKTPOOOOPYA0BaHUS U OTOOP TTPOOBI
TpaHc(hopMaToOpHOTO Maciia JIsl UICIIBITAHUN HE0OXO0IUMO TTPOBOJIUTH TPH
TeMmeparype uzoisainun He Hke 5 °C, kpoMme oroBopeHHbIX B HopMax cirydaes,
KOT/Ia U3MEPEHHMS CIIEAYET MPOBOIUTH IIPH 00Jiee BHICOKOM Temmeparype. B
OTJICIBHBIX CITy4asX (HapuMep, MPH MPHUEMO-CIaTOYHBIX UCTIBITAHUAX) 110 PEIICHUIO
TEXHUYECKOTO PYKOBOJIMUTEIIS SHEPTONPEANPUSITHS U3MEPEHUS TAHTEHCA yTJia



JIURJIEKTPUYECKUX TTOTEPh, COMPOTUBIICHUS U30JISALINK U JPYTUE U3MEPEHUS Ha
AJEKTPOOOOPYI0BAaHMHU Ha HaMpsKeHUe 10 35 KB BKIIOUUTENbHO MOTYT MPOBOJAUTHCS
npu 6oJiee HU3KOM Temneparype. M3MepeHus aIeKTpUIecKiX XapakTepUCTUK
W30JISIIUY, TIPOU3BEICHHbBIE MPU OTPHUIATEIbHBIX TEMIIEPATYPAX, TOJIKHBI ObITH
MMOBTOPEHBI B BO3MOXKHO 00JIee KOPOTKHE CPOKHU IIPU TEMIIEpAType U30JISIIUN HE HIKE
5°C.

2.3. CpaBHEHHE XapAKTEPUCTUK U3OJSIUU JOJHKHO NPOU3BOAUTHCA NP OJHOU U TOU
Ke TeMIepaType U30JSALUUN WK OJU3KUX €€ 3HAUCHUAX (pacXoXKIeHHue - He Ooee 5
°C). Ecnu 3T0 HEBO3MOKHO, JOJIKEH MPUMEHSITHCSA TEMIEPATYPHBII NIEpepacyueT B
COOTBETCTBHH C MHCTPYKIUSAMHU 10 SKCIUTyaTallud KOHKPETHBIX BUJIOB
3IEKTPOOOOPYI0BAHMUS.

[Tpu u3MepeHuu CONPOTHUBICHUSI M30JIAIIMUA OTCUET MOKAa3aHU MeraoMMeTpa
npousBoauTcs yepe3 60 ¢ mocie Havana u3MepeHuid. Eciii B COOTBETCTBUH C
Hopmamu tpebyeTtcs onpenenenue ko3¢ dunmenta adbcopouu ( R e/ R 15+ ), OTCUET
MPOU3BOIUTCS ABaXAbL: uepe3 15 u 60 ¢ mocie Havana u3MepeHu.

2.4. VcnbpITaHUIO HOBBIIIEHHBIM HaAIIPAKCHHUCM JOJIKHBI ITPCAIIICCTBOBATH
THI&TGHLHLIﬁ OCMOTpP U OLCHKA COCTOAHUA U30JEIINU APYTUMHU MCTOdaMMU.

ITepen nmpoBeACHUEM HCTIBITAHUI W30S JIEKTPOOOOPYIOBAHUS (32 UCKITIOYCHUEM
BPAINAIONIUXCs MAIIMH, HAXOASIIUXCS B SKCILIyaTaIluK ) HapyKHasl IOBEPXHOCTh
W30JISIAN J0DKHA OBITh OYMINEHA OT TBLIM U TPS3H, KPOME TeX CIydacB, KOria
WCIIBITAHMS IIPOBOASTCS METOJIOM, HE TPEOYIOINM OTKITFOUCHUS
3EKTPOOOOPYI0BAHMUS.

2.5. HcnpITaHne U30JS1IMA 0OMOTOK BpAIAFOIIMXCsI MallTiH, TpaHC(HOPMATOPOB U
PEaKTOPOB MOBBIIICHHBIM IIPHIIOKCHHBIM HaIpshKeHHEM 9acToThl 50 [ 1omKHO
MIPOU3BOUTHCS MOOUYEPETHO IS KAXKIAON JIEKTPUUCSCKHA HE3aBUCUMOM 1NN WITH
napauieIbHON BETBH (B IMOCIICTHEM ClTydae TPY HATMIHMH MTOJTHOM M30JISIIUH MY
BeTBsIMH ). [Ipr 3TOM BBIBOJ] HCIIBITATEIIBHOT'O YCTPOHCTBA, KOTOPHIH OyaeT
HAXOJIUTHCS 10/ HAMIPSKEHUEM, COCTMHSACTCS ¢ BEIBOJIOM HCITBITYeMOH OOMOTKH, a
JPYTOH - C3a3eMJICHHBIM KOPITYCOM HCIBITYEMOTO 3JIEKTPOOOOPYAOBAHHMS, C KOTOPHIM
Ha BCE BpEMs UCIIBITAHUI TAHHOW OOMOTKH 3JICKTPHUSCKU COCTUHSIOTCS BCE IPYTHE
OOMOTKH.

OOMOTKH, COSIMHCHHBIC MEXIy COOOM HATJIyX0 U HE MMECIOIINE BBIBEICHHBIX 000X
KOHIIOB Ka)KJ101 (ha3bl MJIM BETBH, JIOJDKHBI UCTIBITBIBATHCS OTHOCUTEIILHO KOPITyca
0€3 Ux pa3beIUHEHUS.

2.6. [Ipu ucnbITaHUSAX 3IEKTPOOOOPYAOBAHUS TIOBBIIIIEHHBIM HAIPSKEHUEM YaCTOThI
50 ', a Takxke Ipy U3MEPEHUH TOKA U TOTEPH XOJIOCTOr0 X0Ja CUJIOBBIX U
M3MEPUTEIIBbHBIX TPAHCPOPMATOPOB PEKOMEHYETCS UCIIOIb30BAThH JIMHEHHOE
HANPSHKEHUE MUTAOIIEN CETH.



2.7. UcnbITaTebHOE HANIPSKEHHUE JTOJHKHO IMOJJHUMATHCS IIABHO CO CKOPOCTBIO,
JIOTTYCKAIOIIeH BU3yaJIbHbI KOHTPOJIb IO U3MEPUTEIBHBIM MPUOOpaM, U Mo
JOCTUKEHUHU YCTAHOBIIEHHOTO 3HAYEHUS NOIEP)KUBATHCSI HEU3MEHHBIM B TEUCHHE
BCero BpeMeHu ucnbitanus. [locie TpeOyemolt BbIIEPKKU HAPSXKEHUE TJIaBHO
CHIDKAETCs 10 3HaUeHUs He 00siee OHOM TPETH UCTIBITATENILHOTO U OTKIIIOYAETCSl.

[Tox MpOOIKUTENBHOCTBIO UCIIBITAHUS MTOAPA3yMEBACTCS BPEMS IIPUIIOKEHHUS
MOJIHOTO UCIIBITATENIbHOTO HANPSLKEHUsI, ycTaHOBJIeHHOTro Hopmamu.

3. CUHXPOHHBIE ' EHEPATOPBI,
KOMIIEHCATOPBI' A
KOJUVIEKTOPHBIE BO3BYJAIUTEJIN

' Jlazmee au1s COKpAIEHHs - TeHepaTopbl. HOMUHAIBHAS MOIIHOCTE YKA3bIBAETCH
aKTUBHAS - JJIsl TEHEPATOPOB U PEaKTUBHAS - JI1 KOMIIEHCATOPOB.

3.1. TunoBoii 00beM U HOPMBI HCIIBITAHUI

TunoBoii 00beM U HOPMbI U3MEPEHUN U UCTIBITAHUN T€HEPATOPOB BO BPEMS WIIH
II0CJIE MOHTaXa, IIPU KalMTaJIbHBIX U TEKYIIUX PEMOHTAX, a TAK)KE B MEKPEMOHTHBIN
Nepuo, MpUBeAeHbI B . 3.2-3.34.

I'enepatops! Ha HanpsikeHue 1 kB u Beie momHocThio MeHee 1000 kBt
WCIIBITHIBAIOTCS KAK MUHUMYM TOJIbKO 1o M. 3.2, 3.3, 3.5, 3.6, 3.8- 3.10,3.16 u 3.17.

I'enepartopsl Ha HanpspKkeHHe HUKE | KB HE3aBUCHMMO OT MOIIHOCTH MCTIBITBIBAIOTCS
KaKk MUHUMYM TOJIbKO 1o . 3.2, 3.3, 3.5, 3.6, 3.8, 3.16 u 3.17.

O6beM ¥ HOPMBI TOOTIEPALTMOHHBIX U3MEPEHUI U UCTIBITAHUM MPH
BOCCTaHOBUTEJIbHBIX PEMOHTaX 0OMOTOK '€HepaTOPOB CBEJIEHBI B MPUJIOKEHUH 1.

3.2. OnpenesieHue yCJIOBHH BKJIKYEHNUSI B pa00Ty reHepaTopoB 0e3 CylIKu

[Tocne Tekymero, CpeHEero WM KaUTaTbHOTO PEMOHTOB T€HEPATOPHI, KaK MPaBHUIIO,
BKJIFOYAIOTCS B PabOTy 0€3 CyIIKH.

['eHepaTophl, BHOBb BBOJUMBIE B SKCILUTyaTAIIMIO MU TPOLIEIIIAE PEMOHT CO CMEHOM
00OMOTOK, BKJIFOUAIOTCSI 0€3 CYIIKH, €CJIM COMPOTUBIIEHUE U3OISIITUH ( R oo ) U

ko3¢ purrienT adbcopOuuu ( R g/ R 15+ ) 0OMOTOK CTATOPOB UMEIOT 3HAUCHHUS HE HUKE
yKa3aHHBIX B Ta0i. 3.1.

[Tocne nepenaliku COEIMHEHUIN y T€HEPATOPOB C TMJIb30BOM MU30JSALUEH IMOCY KA
ABIISIETCS 0053aTENBHOM.



Y BHOBb BBOJIMMBIX WJIM MPOMIEAIINX PEMOHT CO CMEHOI 0OMOTOK reéHepaTopOB C
ra3oBbIM (B TOM YKCJI€ BO3/IYIIHBIM) OXJIXKIEHUEM OOMOTOK CTaTOPOB, KPOME TOTO,
J0JKHA IPUHUMATBCS. BO BHUMAHUE 3aBUCUMOCTh TOKOB YTEUKH OT MPHIJIOKEHHOTO
HanpspkeHus 1o 1. 3.4. Ecinu uHCTpyKIMen 3aBoa-u3roTOBUTEINS BHOBb BBOAMMOI'O
reHepaTopa Wiu MHCTPYKIHUEH MOCTaBIIMKa 0OMOTOK CTaTopa IMpeLyCcMaTpUBatOTCs
JIOTIOTHUTEINIbHBIE KPUTEPUU OTCYTCTBHS YBIIAXXHEHUS U30JISIIUU, TO OHH TAKXKE
JOJKHBI OBITh MCIIOJIb30BAHBI.

Jj1s reHepaTopoB ¢ OyMakHO-MaCIISTHOM U30JsMeNd He0OX0IUMOCTh CYIIIKH MOCHe
MOHTaKa U PEMOHTOB YCTaHABIIMBACTCS 110 UHCTPYKLNU 3aBOAA-U3TOTOBUTEIS.

OOMOTKH pOTOPOB T€HEPATOPOB, OXJIAXKIAEMbIE Ta30M (BO3IyXOM WU BOJOPOAOM),
HE MMOJIBEPTAIOTCS CYIIKEe, €CIIM COMPOTUBIICHUE M30JISIIIMA OOMOTKY MMEET 3HAUCHHE
HE HWKE YKa3zaHHOTO B Tabi. 3.1. Bkimtouenue B paboTy reHepaTopoB, 0OOMOTKH
POTOPOB KOTOPBIX OXJIAKIAIOTCS BOJIOH, TPOU3BOUTCSI B COOTBETCTBUU C
WHCTPYKIMEH 3aB01a-U3rOTOBUTEIISI.

3.3. U3mepenne conpoTUBJICHUSA U30ISLUHA

ConpoTuBIIEHUE U30JSIUU U3MEPSAETCS METAOMMETPOM, HAMPSKEHNUE KOTOPOTO
BBIOMpPAETCs B COOTBETCTBUU C Tad. 3.1.

ConpoTHBIIEHUE U3O0JISAIIUU OOMOTOK CTaTOpa C BOJSHBIM OXJIAXKICHUEM H3MEPSETCS
6e3 BoJIbI B 0OMOTKE, IOCJIE TIPOAYBKH €€ BOJISHOTO TPAKTa CKAThIM BO3IyXOM IPHU
COEIMHEHHBIX C 3KPAaHOM METaOMMETPa BOJOCOOPHBIX KOJUIEKTOPAX, H30JTHMPOBAHHBIX
OT BHEITHEH cucTeMbl oxiaxaeHus. Cirydau, KOTja U3MEPEHUs TIPOU3BOIATCS C
BOJION B 0OMOTKE, CTIeIIMAIbHO OTOBOPEHKI B TAOHIIE.

JlommycTuMble 3HAYCHHS CONTPOTUBIICHUS U30JISAIUU 1 KoddduimenTa abcopOIuu npu
temriepatype 10-30 °C npuBeaens! B Tadi. 3.1.

Jlnst temniepatyp Baiiie 30 °C 1ormycTUMOe 3Ha4€HUE COMPOTUBIICHUS U30JISLIUH
CHIKaeTcs B 2 pa3a Ha kaxibie 20 °C pa3HOCTH MEXAY TeMIIepaTypou, Ipru KOTOPOM

BbINOJIHSIETCS u3Mepenue, u 30 °C.

3.4. 11, K, M. UcnibITaHue M30/1511IMA OOMOTKH CTATOPA MOBBIINICHHBIM
BbINIPAMJICHHBIM HANPSIZKEHUEM € H3MEpPEHHEM TOKA YTeUKH

Jliig ucnibITaHus OOMOTOK CTaTOPOB BIEPBBIE BBOJMMBIX B IKCILTyaTaIUIO
re€HEPaTOPOB 3aBUCUMOCTb MCHBITATEIBHOTO BBIIPSAMIIEHHOTO HANpsKeHus, KB, oT
HOMHMHAJIBHOIO HAIIPSDKEHUS TeHEpaToOpoB, KB, npuseneHa ganee:

Jlo 6,6 BKIIOYUTEIHHO 1,28:2,5Uson
Cspitre 6,6 10 20 BKIIOUYHUTEITHHO 1,282 Uyon + 3)*

Cspiie 20 10 24 BKIIOYUTEIHLHO 1,28(2 Uyou + 1)**



* 3HaUEHHUS UCTIBITATENILHOTO BHIITPSIMIICHHOTO HAIIPSKEHUS JJIs TypOOTreHepaToOpoOB
TI'B-200 u TI'B-300 coorBercTtBeHHO nprHumatorcs 40 u 50 kB.

** Jlnsa rypooreneparopoB TBM-500 ( U won = 36,75 xB) - 75 kB.

B skcrutyaTanuu u30isiiusi OOMOTKM CTATOPa UCHIBITHIBAETCS BBITPSIMIICHHBIM
HaIpsKEHUEM Yy TeHEepaTopoB, HaunHas ¢ MomHocTh 5000 kBT.

Tabmuma 3.1

JdonmycTumble 3HAYEHHUS CONMPOTUBJICHUS M30JAUMH U KO3 uuuenTa adcopouumn

Honyctumoe
o Bun Hanpsixenne 3HAUYCHUEC
HcnbITyeMbIi 2JIEMEHT [Ipumeuanue
[M3MepeHusi| MeraommeTpa, B | conportuBienus
3o, MOm
1. O6moTKa cTaTopa I1 2500/1000/500** He menee necatu |[lms kaxxmoit (aszsr
eraomM Ha FTY BETBH B
WJIOBOJIBT OTIEIbHOCTH
OMHHAJIbHOTO OTHOCHUTEJILHO
WHEHHOTO KopItyca U Ipyrux
anpspKeHUs Ba3eMJICHHBIX (a3
I BETBEH.
BHauenue R 4o /
R 5/ - He HIKE 1,3
IT 2500 ITo uncTpyKIIMU pHY IPOTEKAHUU
3aBO/a- EI/ICTI/IJIH}ITEI yepes
M3rOTOBUTEIIS OOMOTKY
K, T* [2500/1000/500%** 60" MR 6o/ R 15» HE

OPMHPYIOTCS, HO
OJDKHBI
YUTHIBATHCS TIPU
CIIICHUH BOIIPOCA O
€00X0IMMOCTH
cymku. Kak
paBuiio, HE
OJDKHO OBITH
CYIIECTBCHHBIX
pacxXoXJIeHUI B
COTIPOTUBJICHUHT
30JISIIUU U
I:oatb(pnunemax




HcnbITyeMbIi 2IIEMEHT

Bun

[M3MEPEHUS

Hanpsoxenne
Meraommerpa, B

Honyctumoe
3HAYECHHUE
COTIPOTHBIICHHUS
n3oJsu, MOm

[Ipumeuanue

A0COpOIIMU pa3HBIX
(ha3 nm BeTBEH,
©CITU TI0T00HBIX

aCX0’KIECHUU HE
a0JIF01aJI0Ch B
PEIBLTYIITAX
3MEPEHUSAX TIPU
JIN3KHX
eMIieparypax




HcnbITyeMbIi 2IIEMEHT

Bun
[M3MEpEHUS

Hanpsoxenne
Meraommerpa, B

Honyctumoe
3HAYECHHUE
COTIPOTHBIICHHUS
n3oJsu, MOm

[Ipumeuanue

2. ObmoTKa poTopa

I K, T*,
M

1000
(momyckaetcst
500)

Ee menee 0,5 (mpu
OJITHOM
OXJIAKICHUH - C
OCYLIEHHOU
O0OMOTKOM)

/lormyckaeTcst BBOJI

IKCIUTyaTaIHio
E€HEepPaTOpPOB
OII[HOCTBIO HE
pire 300 MBT ¢
SSBHOIIOJIFOCHBEIMH
oTOpamHu, Mpu
OCBEHHOM HJIH
€noCpeCTBEHHOM
O3/yIITHOM H
0JI0POJHOM
OXJIAXKJICHUH
OOMOTKH, UMEIOIIEH
COTIPOTUBJICHUE
HM30JIA1[MHA HE HIKE
D kOM nipu

emmneparype 75 °C
mm 20 kOM nipu
emnepatype 20 °C.
pu OoJIbIIICH
OILIHOCTH BBOJ
eHeparopa B
KCIUTyaTaIuo C
OTIPOTHUBJICHUEM
30J151UU OOMOTKH
otopa Huxe 0,5
Owm (mpu 10-30
°C) nomyckaercs
[TOJIBKO TIO
COTJIACOBAHUIO C
3aBOJIOM-
M3TOTOBUTEIIEM

IL K

1000

[1o uncTpyKIIMK
3aBOJla-
M3rOTOBUTEIIS

pHY IPOTEKAHUH
EI/ICTI/IJIH}ITa qyepes
OXJIa)KTAIOIIIe
KaHaJIbl OOMOTKH

3. lenu BO30Y X 1eHUS

I, K, T*,

1000

He menee 1,0




Homyctumoe

o Bun Hanpsoxenne 3Ha4YEeHHUE
HcnbITyeMbIi 2IIEMEHT [Ipumeuanue
[M3MEpEeHMsI|| MeraoMMeTpa, B || compoTuBieHus
3o, MOM
eHeparopa u M (momyckaercs
OJIJIEKTOPHOTO 500)
030yauTeNs Co BCe
PUCOEIMHEHHOU
nmaparypoi (6e3
OMOTOK poTOpa U
030y auTENN)
4. OOMOTKH m Kk, T * 1000 He menee 0,5
OJIJIEKTOPHBIX
030yIuTens u
0JIBO30Y IUTEIIS
S. bangaxu skops u I, K 1000 He menee 1,0  |IIpu 3a3emiieHHOM
OJIJIEKTOpa OOMOTKE SIKOPSI
OJIJICKTOPHBIX
030yuTens u
0JIBO30Y IUTEIIS
. U3onupoBaHHbIC I, K 1000 He menee 1,0
TSOKHBIE OOJITHI CTaIN
TaTopa (JI0CTymHbIC
11 U3MEPEHUS )
7. llogmuIHUKY B 1, K 1000 e menee 0,3 musg s
YIUIOTHCHHMSI BaJia UPOTEHEPATOPOB [TUAPOTCHEPATOPOB
1,0 nnsa 3MEpEeHUE
ypOOTeHEPaTOPOB [POU3BOUTCS, €CIIU
KOMIIEHCATOPOB |[[T03BOJISIET
OHCTPYKIIUS
eHepaTopa M B
aBOJICKOM
HCTPYKITUH HE
Ka3aHbl OoJiee
€CTKHUE HOPMBI
1, K 500-1000 B cooTBeTcTBHM C

8. Huddy30pbl, IUTHI
|B€HTI/IJI$ITOp0B "

JIPYTHUEC Y3JIbI CTaTOPA

3aBOACKHNMH

rpeboBaHUAMU




Honyctumoe
o Bun Hanpsoxenne 3Ha4YEeHHUE
HcnbITyeMbIi 2IIEMEHT [Ipumeuanue
[M3MepeHusi|| MeraommeTpa, B || comnpotuBneHus
n3oJsu, MOm

€HEPaTOPOB

. TepmogaTuuku ¢ I, K

O€/IMHUTEIbHBIMU

POBOJAMH, BKITIOUAs

OCIUHUTENbHBIC

pOBOJIa, YIIOKEHHbBIE

HYTpU Te€HepaTopa
- C KOCBEHHBIM I, K 250 nmm 500 He menee 1,0 ﬁanpﬂn(eHHe

XJIQXKJIEHUEM €eraoMMeTpa - 1o

OMOTOK cTaTopa 3aBOJICKON

MHCTPYKIHUU

- C 500 He menee 0,5

€MOCPEACTBEHHBIM

XJIQXKIEHUEM

OMOTOK cTaTopa
10. KoHI1ieBOM BEIBOJT 1, K 2500 1000 3MEpEHne
0OMOTKH cTaTopa POU3BOIUTCS 10
TypOOreHepaTopoB O€JIMHEHHUS BBIBOJ]
cepuu TI'B 00MOTKOI1 cTaTop

* ConpoTHBIIEHUE U30JISIIIUM OOMOTOK CTaTOpa, pOTOpa U CUCTEM BO30YKICHHUS C
HETIOCPEICTBEHHBIM BOSTHBIM OXJIAKICHHEM M3MEPSETCS MPH TEKYIINX PEMOHTaX

TOJIBKO B TE€X CIIy4asiX, KOorja He TpeOyeTcsi MPOBeIeHHE CIIeHUaIbHO JUIsl 3TON LEeH
JEMOHTaKHBIX padoT. Jlomyckaercs MpOBOIUTh U3MEPEHUSI BMECTE C OIIMHOBKOM.

** ConpoTUBJICHUE U30JIALIMHA U3MEPSIETCS IPU HOMUHAIBHOM HAIPSIKEHUU OOMOTKHU
10 0,5 kB BrirounTenbHo MmeraoMmmeTpoM Ha Hanpspkenue 500 B, nmpu HoMuHaIbHOM
HarnpsbkeHuH 00MOTKH cBbIte 0,5 kB 10 1 kB - Mmeraommerpom Ha Hanpsbxkenue 1000
B, a npu HOMUHATBHOM HanpsKeHUH 0OMOTKH Bhile 1 kKB - MeraommeTpom Ha
Hanpspkenue 2500 B.

JIj1 reHepaTopoB, HaXOAALIMXCS B IKCIUTyaTallly, UCIIBITATEIbHOE BBIIPSMIIEHHOE
HarpsHKeHUe MPUHUMAETCS PAaBHBIM 1,6 UCTIBITATEIHLHOTO HAMPSKEHUS
MIPOMBIIIUIEHHON YaCTOThI, HO HE BBIIIE HANPSKEHUS, KOTOPBIM UCIIBITHIBAJICS
TeHepaTop MpHU BBOJE B SKCILUTyaTaluto. [IJ1si MEXXpEMOHTHBIX UCTIBITAHUN



HCIBITATEIILHOE BBITIPSIMIIEHHOE HATIPSDKEHUE BHIOMPACTCS 110 YKa3aHUIO TIIABHOTO
WH)XCHEpa dSHEPromnpeAnpusiTus. PekoMeHyercs, 9T00bl CHUKEHHE UCTTBITATEIHHOTO
HaIpsHKSHUS, €CITM OHO TIPEeTyCMOTpPeHo, Obu1o He 6omee ueM Ha 0,5 U,y TIO
CPaBHEHHIO CO 3HAYCHUEM, IPUHATHIM NIPU TIOCJICHEM KaUTaIbHOM peMoHTe. [Tpu
OIICHKE Pe3yJIbTATOB TOKU YTEYKH HE HOPMHUPYIOTCSI, HO TIO XapaKTepy 3aBUCUMOCTH
WX OT UCIIBITATEIHHOTO HAIIPSHKEHHSI, ACHMMETPHUU TOKOB IO (pa3am I BETBSIM U
XapakTepy U3MEHEHUSI TOKOB YTEUKH B TEUCHHE OJTHOMUHYTHOW BBIJIEPIKKHU CYAST O
CTETICHH YBJIAKHESHUS H30JISIMU U HATHYUH JePEKTOB.

Toku yTe4KHd Jj1si TOCTPOCHUSI KPUBBIX 3aBUCUMOCTHU UX OT HAMPSHKEHUS JOJIKHBI
MU3MEPATHCA HE MEHEE YEM IIPH MSITHU PaBHBIX CTYNEHsAX HanpsbkeHus. Ha kaxmoit
CTYIIEHU HaIPSKEHHUE BBIICPKUBAECTCS B TEUEHUE | MUH, IIPU HTOM OTCUET TOKOB
yTeuku mpousBoauTcs yepe3 15 u 60 ¢. CTyneHu JOIKHBI OBITh OJU3KUMH K

0,5 U v - Pe3koe Bo3pacTanrie TOKa yTEUKH, HENPOIIOPLUHUOHAIBHOE POCTY
MIPWIOKEHHOTO HAMPSHKEHUs, 0COOEHHO Ha MOCJIEIHUX CTYTICHAX HANPSKCHUS
(meperu® B KpUBOM 3aBUCHMOCTH TOKOB YTE€UKH OT HAIPSKEHUS ) ABIISETCS
MPU3HAKOM MECTHOTO Ae(eKTa N30JSAIUHU, €CJI OHO MMPOUCXOAUT MPU UCTIBITAHUN
OJIHOM (pa3bl OOMOTKH, WIIM MPU3HAKOM YBIIQXKHEHUS, €CJIM OHO MTPOUCXOAUT MIPU
WCTIBITAHUM KaXI0U (a3bl.

XapakTepruCTUKOMN 3aBUCIMOCTH TOKA YTEUKU OT HATIPSHKEHUS SIBIISICTCS
KO3 PpHUIMEHT HEMUHEHHOCTH

riae U 6 - Hauboublee, T.€. MOJIHOE UCTIBITATEIbHOE HANPSKEHUE (HanpsKeHue
MOCJIEAHEN CTYEHN);

U w - HauMeHblIIee HanpsbKeHre (HanpspKeHUe MepBOi CTYIICHNU);
L6, 1 - TOKM yTEUKH ( 60~ ) TIpU HANPSDKEHUSIX U g U1 Uy -

Ecnu Ha nepBo# CTyNEHU HaINPSDKEHUS TOK YTEUKU UMEET 3HaueHue MeHee 10 MKA,
TO 32 Uy ¥ [y AOIIYCKAETCS IPUHUMATH HAIIPSIKEHNUE U TOK IIEPBOM U3
MOCJEAYIONINX CTYIEHEH, HA KOTOPOM TOK yTEUKHU cocTaBiisaeT He MeHee 10 MkA. [l
BHOBb BBOJIUMBIX T€HEPATOPOB KOIPPHUIIMEHT HEMMHEHHOCTH JOHKEH OBITh HE 0oJiee
Tpex.

KoaddunmeHt HenMHeHHOCTH HE YUYUTBIBAETCS TOT' /1A, KOTJa TOKU YTEUKH Ha BCEX
CTYTICHSX HampsbkeHus He nmpeBocxo T 50 MKA. Poct Toka yreuku Bo Bpemst
OJIHOMUHYTHOM BBIICPKKH U30JISILIMHU IO/ HAMIPSIKEHUEM Ha OJTHOM U3 CTyIeHen
ABIISIETCS TIPU3HAKOM JAedekTa (BKJItouasi yBIaXHEHUE U30JIA1IMK) U B TOM CIydae,
KOrJa TokH He npesbinaoT 50 MkA. Bo n3bexxanne MECTHBIX TIeperpeBOB U30JISLUN
TOKaMH yTEUKH BBIIEPKKA HAIPSDKEHMSI HA OYEPETHOM CTYNIEHU JAOIYyCKAaeTCs JIUIIb B
TOM CJIy4ae, €CJIM TOKH YTEUKU HE MPEBBIIIAIOT 3HAUCHUHN, YKA3aHHbBIX HUXKE:



KpaTHOCTh HCTIBITATENIEHOTO HAMPSIKEHUS 0,5 1,0 1,5 u BbIIIIE
IO OTHOWIEHUIO K U oy

Toxk yreukn, MKA 250 500 1000

HcneiTanue N30JAIHHA ITOJIHBIM HCIIBITATCIIbHBIM HAIIPAXKCHUEM B TCUCHHUC 60cc
OIIPCACIICHUCM TOKAa YTCUKHU HOCHGILHeﬁ CTYIICHH CYHUTACTCA OJHOBPCMCHHO U
HCIIBITAHUCM SHGKTpH‘IGCKOﬁ IMPOYHOCTH U30JISIKUH BBIIIPAMIICHHBIM HAIIPSXKCHHUCM.

IIpumeuyanue. Y reHepaTOpOB C BOJISIHBIM OXJIQKIEHUEM M30JISAIUs OOMOTKH CTaTOpa
UCIIBITHIBAETCS MOBBIIICHHBIM BBIIPSIMIICHHBIM HANPsHKEHUEM, €CITU 3TO MO3BOJISIET
KOHCTPYKIIHS.

3.5. UcnbiTaHKe MOBBIIICHHBIM HANIPSIZKEHUEM MPOMbIIIJICHHOM YaCTOTHI
3Hau€HHE UCTIBITATENILHOTO HAMPSHKEHUS] MPUHUMAaeTCsl o Taoi. 3.2.

[TpoaomKUTETLHOCTD MIPUIIOKEHHS UCITBITATEIFHOTO HAMIPSHKEHUS COCTABISAET | MUH.
N3onsmuio 0OMOTKY cTaTopa MaIllyH, BIIEPBbIC BBOJAUMBIX B SKCILTyaTaIluIo,
PEKOMEH/IyeTCsI UCTIBITHIBATh 10 BBOJA poTopa B cTaTop. [Ipu kanuTambHbBIX
PEMOHTAX U MEXPEMOHTHBIX UCIIBITAHUSIX TEHEPATOPOB U30JISALIUSA OOMOTKH CTaTopa
WCIIBITBIBACTCS MOCIIC OCTAHOBA T€HEPATOPa U CHIATHS TOPIIEBBIX IITUTOB JI0 OUYUCTKH
n3oJisinuu ot 3arpsisHeHust. Mzousius reaepatopoB TT'B-300 no 3aBoackoro Ne 02330
BKJTIOYUTEIHLHO (€CJTM HE 3aMEHsIacCh 00OMOTKA) UCIIBITBIBACTCS MOCJIE OUYUCTKHU €€ OT
3arpsi3HeHHUS.

B nporiecce ucnpiTanus HE0OX0AUMO BECTH HAOJIIOICHUE 32 COCTOSTHUEM JIOOOBBIX
gyacTeld 00OMOTOK y TypOOTeHEpaTOPOB M CHHXPOHHBIX KOMIIEHCATOPOB MPH CHATBIX
TOPIEBBIX MIMTAX, Y TUAPOTCHEPATOPOB - IIPH OTKPHITHIX JIFOKAX.

N3onsiims 0OMOTKH poTopa TypOOreHepaTopoB, BIIEPBbIe BBOJUMBIX B
AKCILUTyaTalHIo0, UCIBITHIBAETCS IPU HOMUHAIBHOM YaCTOTE BpaLIEHUS! POTOPA.

VY reHepaTopoB ¢ BOASHBIM OXJIAKJICHUEM M30JIALIUSA OOMOTKHU CTaTOpa HCTBITHIBACTCS
MPU HUPKYISLIUU B CUCTEME OXJIAXKJCHUS JUCTULIATA C YICJIbHBIM COMTPOTUBIICHUEM
He meHee 100 kOM'cM 1 HOMUHAJIBHOM PacXo/i€, €CJIU B MHCTPYKIIUU 3aBO/1a-
M3TOTOBUTENSI TEHEPATOPA HE YKa3aHO MHAYE.

[Ipu nepBoM BKJIIOUEHHH T€HEpaTOpa U MOCIEPEMOHTHBIX (C YaCTUYHOM UITU TIOJTHOM
CMEHOM OOMOTKH) HCTIBITAHUSAX TEHEPATOPOB C HOMUHAJILHBIM HanpspbkenueM 10 kB u
BBIIIIE TIOCTIE UCTIBITAHUS U30JISILIMM OOMOTKH TOBBIIIEHHBIM HAIPsHKEHUEM
MPOMBIIIUIEHHON YaCTOTHI B T€U€HUE | MUH HUCIIBITATEIbHOE HAIPSDKEHUE CHUXKAETCS
710 HOMUHAJIBHOTO 3HAYEHUS U BBIICP)KUBACTCS B TEUCHHUE 5 MUH JJIs1 HAOJIIOICHUS 32
XapaKTepoM KOPOHUPOBaHUS JIOOOBBIX YacTeld 00OMOTKH cTtatopa. [Ipu 3ToM He
JOJKHBI HAOMIOIAThCSl COCPEIOTOYCHHOE B OTAENIbHBIX TOUKAX CBEYEHHE JKEITOTO U



KpacHOBATOTO I[BETA, JIbIM, TJICHHE OaHIaKel U ToMy 1oJ00HbIe sBiIeHUS. ['0omyboe u
0esioe CBEYEeHHE JTOMYCKaeTCsl.

[lepen BxiItOYEHHEM T'eHEepaTopa B pabOTy 10 OKOHYaHUU MOHTaXa UM peMOHTa (Y
TypOOreHepaToOpOB - OCIIE BBOJIa pOTOPA B CTATOP M YCTAHOBKH TOPLIEBHIX IIUTOB)
HEOO0XOMMO IPOBECTH KOHTPOJIHHOE UCTIBITAHNE HOMUHAJIBHBIM HaIpPsKEHUEM
IIPOMBIIIUIEHHON YaCTOThI UJIU BBIIPSAMIICHHBIM HanpsKeHUEM, paBHbIM 1,5 Uy -
[Ipo10KUTENBHOCTD UCTIBITAaHUS | MUH.

HUcnbiTaTeibHbIE HaNIPAKCHUSA HpOMbIHIJIeHHOﬁ YacTOThbI

Taobmauma 3.2

OIIIHOCTH OT 1
BT 1 BhIIIIC,
OMMHAJIbHOE

anpsiHKeHue J10
3,3 kB
BKJIFOUUTEILHO

0,8(2 Uow +1)

BBIIIIE 3,3 710
6 kB

OII[HOCTE OT 1
BT u BhIIIIC,
OMMHAJIbHOE
anpsiKeHUe
)
KJITIOUUTEIBHO

0,8:2,5 Uuou

OII[HOCTE OT 1

BT 1 BhIIIIC,
OMHHAJILHOE
anpspKeHHE
BhIIIIE 6,6 10 20

KIIFOYUTCJIIbHO

0,8(2 Uyou +3)

. XapakTepucTHKA
Hcnertyembri Bun P P HcneiTaTenpbHoE
WJINA TUIIL [Ipumeuanue
DJIEMEHT [MCIIBITAHUS HarpsbKkenue, kB
reseparopa
1. ObmoTka IT omHOCTh 110 1 [0,8(2 Uyon +1), HO HE
IETaTopa Br, MmeHee 1,2
eHepaTopa OMHUHAJILHOE
anpsiKEHNe
pire 0,1 kB




X apaKTEpUCTUKA

HcnsiTyemsblit Bun HcnsiTatensHoe
3JIEMEHT [UCTIBITAHUS S HanpspkeHue, kB Hpuveatme
reHeparopa
OIIHOCTH OT 1 0,8(2 Uyou +1)
BT u BhIIIIC,
OMHHAJIbHOE
anpspKeHHe
cebinie 20 kB
2. ObmoTKa II OIIIHOCTH OT 1 2 Uon T1 ciu cOopka cTatopa
TaTopa Bt u BhIIIIE, POU3BOJUTCS HA MECT
UApOreHepaTopa, OMHUHAJIbHOE OHTa)ka, HO HE Ha
MXTOBKA WIH anpspKeHHe J10 YHAAMEHTe, TO 10
TBHIKOBKA 4aCTEu ,3 kB CTaHOBKH CTaTOpa Ha
TaTOpa KOTOPOTO KIIFOUUTEIBHO YHIAMEHT €r0 MCIIbIT
POU3BOJUTCS Ha POU3BOJIATCS 1O 1I. 2,
€CTe MOHTaXa, OIIHOCTH OT 1 2,5 U vou Eocne YCTaHOBKH - 10
0 OKOHYaHUU Br u BbiIIE, a0JIHIIBI
OJIHOM COOpKH OMUHAJIbHOE
OMOTKH 1 anpsiKeHue
30JIMPOBKH BbIILIE 3,3 110
O€JIMHEHUN 6 kB
KIIFOUUTEIBHO
2Uuon 13

0 xB

OIIIHOCTH OT 1

BT 1 BhIIIIC,
OMMHAJIbHOE
anpsHKEHue J10
KIIOUUTEIBHO




HcnsiTyemsblit
JJIEMEHT

Bun
[MCIIBITAaHUS

X apaKTEpUCTUKA
VI THIL
reHeparopa

UcneiTatenpHoe
HamnpsbkeHue, kB

[Ipumeuanue

3. O0OMoOTKa

ETaTopa
eHepaTopa

K

[eHepaTopbl
CceX MOIIIHOCTEH

1,5+1,7) Uou , HO
€ BBIIIC
CHBITATEILHOTO
arpsHLKeHUs Ipu
BOJIE T€HEepaTopa B
OKCILTyaTalluio U HE
Hioke 1 kB

L/IanITaTeanoe
anpsHKEHUE TPUHUMA;
1,5 U yon III8
ypborenepaTopoB
omHocteo 150 MBT
BIIIIE€ C HEMOCPE/ICTRE]
XJIaXKJICHUEM OOMOTK]
taropa. [ns reneparc
PYTMX MOILIHOCTEN
CITBITATEILHOE
anpspKeHUe MIPUHUMA
1,5 U o IPU €KETOHI
HICTIBITAaHUSX WU I10
CIIeIIMaIbHOMY PEIIICH]
[TaBHOTO MHXKEHEpa
DHEPTONPEITPUATHS I,
€HEepaTOpPOB,
popaboTaBmx 00JIeE
eT. McneiTaTensHoe
anpspKeHUe MTPUHUMA
1,7 U won KaK 0Os13aTENI
Y UCTIBITAHUSIX,
POBOIUMBIX pexe 1 p
0]1, KpomMe
ypOOTeHepaToOpoB
omHoCThI0 150 MBT
0JIe€ C HETIOCPEICTBE
OXJIaXKJICHUEM OOMOTK!
cTaTopa

[eHepaTopH
CceX MOIIHOCTEH

[Io PELICHUIO
JIABHOTO MHXXEHEPa
DHEPTONPEAITPUATHSA

Pexomenyercs, 9TOOE
CHU)KEHUE MCITBITATE]IE
aTPSDKEHUS, €CITH OHC
PEAYCMOTPEHO 3TUM
eIIIeHHuEM, OBIIO HE O«
,2 Uyon TIO CPAaBHEHUK
HAYCHUEM, HCITOJIb3YE
PH TIOCTIETHEM
anUTaIbHOM PEMOHTE




HcnsiTyemsblit Bun XapaKTepUCTHKA HcnsiTatensHoe
AJIIEMEHT [CTIBITAHUS S HanpspKeHue, kKB Hpuveatme
re’epaTopa
4. ObMOTKa 1| [eHepaTopH U wov BO30OYKICHUS
SIBHOTIOJIFOCHOT'O CeX MOIIHOCTEM reHepaTopa, HO He
oTopa wxe 1,2 u He BbIIIe
2,8 kB
K [eHepaTopH 6 U yon BO30YKIICHUS
ceX MOILHOCTEH FeHepaTopa, HO He
[[I/I)I(e 1 xB
5. O6moTKa n [eHepaTopbl 1,0 CIBITaTEIbLHOE
€sIBHOIIOJIFOCHOTO CeX MOIIHOCTEH anpsHKCHUE TPUHUMA
Eompa aBHbIM 1 KB TOra, K¢
TO HE MIPOTUBOPEUUT
€0OBaHMIM TEXHUYE
CJIOBHMH 3aBOJIa-
3rOTOBUTEIIS.
CJIM TeXHUYECKUMU
lyCIIOBUSAMUTIPETYCMOT
0JIee KECTKHUE HOPMBI
CTIBITAHWSI,
CHBITaTEILHOE
arpsHKEHUE JOJDKHO (
OBBIIICHO
. ObmoTka II [eHepaTopH U wov BO3OYKICHUS ETHOCI/ITCJ’ILHO KOPIYC
OJJIEKTOPHBIX CeX MOIIHOCTEM |FeHeEpaTopa, HO HE aHJaxen
030y aUTENS U ke 1,2 1 He BbIIIe
0J1IBO30OyANTENS 2.8
K [eHepaTopH 1,0 To xe
ceX MOIIHOCTEN
7. Henn IL K [eHepaTopH 1,0
030y KICHUS CeX MOIITHOCTEM
8. Peocrar IL K EeHepaTopH 1,0
030yKIeHUS CEeX MOIIHOCTEN
9. PesucTop nenu I, K ['enepartopsl 2,0




HcnsiTyemsblit Bun AapaKTepHCTHKA HcnerrarensHoe
WJIA THUT [Ipumeuanue
2JIEMEHT HCIIBITAHUS HamnpsbkeHue, kB
re’eparopa
FallIeHUs OIS U BCEX MOIITHOCTEU
AI'TI
10. Konmeoii I, K |[ITT'B-200, TI'B- 31,0%, 34,5%* CIIBITAHUSI TIPOBO/IAT(
EBIBOI[ 00OMOTKH P00M CTAaHOBKHU KOHIIEBBIX
Taropa BIBOJIOB Ha
TTB-300, TI'B- 39,0%, 43,0%* ypboreneparop
500

* JI71s1 KOHIIEBBIX BBIBOJIOB, MCIIBITAHHBIX Ha 3aBOJIC BMECTE C M30JIAIMECH OOMOTKH
cTaropa.

% J1nst pe3epBHBIX KOHIEBBIX BHIBOJIOB MEPE]] YCTAHOBKOW Ha TypOoreHepaTop.

He nomyckaercs coBMelIEHNE UCTIBITAHUN MTOBBIIICHHBIM HAIIPSHKEHUEM U30JIALIUU
0OMOTKHM CTaTOpa U APYTHUX PACIOIOKEHHBIX B HEM 3JIEMEHTOB C IIPOBEPKOI
ra3oIuIOTHOCTH KOpITyca reHepaTopa U30bITOYHBIM JaBICHUEM BO3yXa.

HcnpiTanust H30JIS1IMU TEHEPATOPOB Tepe]] BKIIOUCHUEM UX B paboTy (10 OKOHYaHUU
MOHTa)Ka WJIM PEMOHTA IMOCIIEe BBOJIa POTOPA B CTATOP U YCTAHOBKHU TOPIIEBBIX IITUTOB,
HO JI0 YCTaHOBKH YIUIOTHEHUH Bajia M JI0 3allOJTHEHHSI BOJIOPOJIOM) ITPOBOISATCS B
BO3JIYIIIHOM CpeJie TIPH OTKPBITHIX JIFOKAX CTaTOpa U HAJTUYUK HAOTIOATeNs Y 3THX
JIOKOB (C coOmoieHreM Beex Mep Oe3omnacHocTh). [Ipu oOHapy)eHnnu HabroaTeeM
3araxa ropeyoi u30JsIuH, TbIMa, OTOJIECKOB OTHS, 3ByKOB JIEKTPHUECKUX Pa3psI0B
U IPYTUX MPU3HAKOB MOBPEXKICHUS WM 3aTOPAHHIA W30JISIIUY UCTIBITATEIIbHOE
HaIpsHKEHUE TOJDKHO OBITh CHATO, JIFOKHM OBICTPO 3aKPBITHI M B CTATOP TOJIaH
MHEPTHBIN a3 (YriIeKucioTa, a3or).

KoHTposbHBIE HCIIBITAaHHS JOITYCKAETCs MPOBOIUTH MOCIIE YCTAHOBKU TOPIIEBBIX
IIMTOB Y YIUIOTHEHUH TIPH 3aII0JIHEHUH CTAaTOpa MHEPTHBIM Tra30M WU TIPU
HOMHHAJILHOM JaBJICHUHU BOJIOPO/Ia. B 3TOM citydae nepe/ HCTIbITAHEM U30JISIUN
MOBBIIIICHHBIM HAIPSHKCHUEM TIPH 3aII0JTHEHHOM BOJIOPOJIOM KOPITyCe TeHepaTopa
HE0OXO0IMMO TTPOU3BECTH aHAIM3 Ta3a, YTOOBI YOIUTHCS B OTCYTCTBUU
B3PBIBOOIIACHON KOHIICHTPAIIHH.

[Tpu MCTIBITAHWY TIOBBIIICHHBIM HAIIPSDKEHUEM TIOJTHOCTBIO COOPAHHON MaITuHBI
JIOJ’KHO OBITH 00ECIeYEHO TIaTEIbHOE HAOIOIEHNE 32 U3BMEHEHUSIMH TOKa U
HaIPsHKCHUS B TN UCTIBITYEMOM OOMOTKH M OPTaHW30BaHO MPOCITYIIIHBAHKE
KOpITyca MaIlliHbI C COOJIIOICHUEM BCEX Mep O€30MaCHOCTHU (HANpUMep, ¢ TTIOMOIIBIO
H30JIMPYIOIIETO CTETOCKONa). B cityyae 0OHapy KEHHS PU MCIIBITAHUSX OTKIOHCHUN
OT HOPMAJIBHOTO PeXUMa (TOTYKH CTPEIIOK U3MEPHUTEIBHBIX MPUOOPOB, TOBHIIIICHHBIC



3HAYEHUS TOKOB YTEUKH 110 CPABHEHUIO C paHee HAOIIOJaBIIUMUCS, ISTYKU B
KOPITyCE MAaIMHBI U T.II.) UCTIBITAHUS JOJDKHBI OBITH MIPEKPAIICHbl U TOBTOPEHBI MIPU

CHATBHIX IIUTAax.

AHanornyHsIM 00pa3zoM JOJIKHBI TPOBOAUTHCS MPOPUIAKTUYECKNE UCTIBITAHUS
MEX1y pEMOHTAaMH, €CJIM OHU POBOJATCS 0€3 CHATHUS TOPLEBBIX IIUTOB.

[Tpu ucTIbITaHUSX TIOBBIIIEHHBIM HAMIPSHKEHHEM U30JISIIH 0OMOTOK TeHEpaTOPOB
CJIeTyeT COOMIOAATh MEPhI MPOTHUBOTIOKAPHON 0€30MaCHOCTH.

3.6. U3mepenne cONPOTUBJIEHUS TOCTOSIHHOMY TOKY

N3Mmepenre npou3BOAUTCS B XOJIOAHOM COCTOSIHMM reHeparopa. [Ipu cpaBHeHuun
3HAUYEHUN COTPOTUBIICHUIN OHU JIOJKHBI OBITh MPUBEICHBI K OJIMHAKOBOU

TeMIeparype.

HopMb1 1omycTUMBIX OTKIOHEHUH CONPOTHUBIIEHUS IPUBEIEHBI B Tabm. 3.3.

Taobmuma 3.3

HopMmbl 0TK/II0HEHHH 3HAYEHHH CONPOTHBJICHUSA NMOCTOSAHHOMY TOKY

HcnpiTyembii
DJIEMEHT

1. OOMoTKa
craTopa

2. O0OMoOTKa
poTopa

Bun
HUCIIBITAaHUSA

IL, K

Hopma

3HavyeHust
COIPOTUBIICHU
OOMOTKH HE JIOJKHBI
OTJIMYATHCS APYT OT
napyra 6osee yeM Ha 2
%, BeTBel - HA 5 %.
Pe3ynbTaTel n3mMepeHuii
COIPOTUBIICHUN OJTHUX
U TEeX Ke BeTBel U (a3
HE JIOJDKHBI OTJIMYAThCS
OT UCXOJIHBIX JIAHHBIX
6osee yeM Ha 2 %

3HaYeHUE U3MEPEHHOTO
COMPOTHUBJICHUS HE
JIOJIKHO OTJIMYATHCA OT
UCXOIHBIX JTaHHBIX

[Ipumeuyanue

N3mepsieTca conpoTUBIEHNE
Ka)k101 (pa3bl WIIM BETBH B
oTaebHOCTH. CONPOTHUBIICHUS
MapaJICIIbHBIX BETBEU
M3MEPSIOTCS TIPU
JOCTYITHOCTH pa3/ieIbHbIX
BBIBOJIOB. J1J1s1 OT€NBbHBIX
BHJIOB MallliH (T€HEpaTOPOB
IIEPEMEHHOIO TOKA, CUCTEM
BO30YKICHUS, MAJTBIX
IrE€HEpPaTOPOB U JIp.) pa3HUIIA B
COTPOTHUBJICHUSIX OTAEIbHBIX
(a3 u BeTBEi MOXKET OBITh
IIPEBBIIICHA B COOTBETCTBUU C
3aBOJICKUMH JTAHHBIMU

Y pOTOPOB C SIBHBIMHU
IIOJIFOCaMH, KPOME TOTO,
M3MEPSIOTCS CONPOTUBIICHUS
Ka)XJIOTO TIOJII0CA B



Hcnerryembrin Bun

SJICMECHT

3. OOMOTKH
BO30YKICHUS
KOJUJIEKTOPHOTO
BO30YAUTENS

4. Oomotka sixkopss,. I K
BO30yIUTEIS

(Mexay

KOJUIEKTOPHBIMH

TJIACTUHAMM )

5. Pe3ucrop uenu
raiieHus mnoJis,
peocTaTsl
BO30YKICHUS

I, K

HCIIbITaAHUA

Hopma

0ostee ueM Ha 2 %

3HaYeHUE U3MEPEHHOT O
CONIPOTHUBJICHUS HE
JOJIKHO OTJIMYAThCS OT
VICXOJIHBIX JaHHBIX
0osee ueM Ha 2 %

3Ha4YeHUsI U3MEPEHHOTO
COMPOTHUBJICHUS HE
JIOJKHBI OTJIMYATHCS
JpyT OT Apyra 6oiee
yem Ha 10 %, 3a
VCKITFOUECHUEM CITy4aes,
KorJa 3TO 00yCIIOBJIEHO
CXEMOM COEeIMHEHUS

3HaYeHUE U3MEPEHHOTO
COTIPOTHUBIICHUS HE
JIOJIKHO OTJIMYATHCA OT
MCXOJHBIX JaHHBIX
6osee yem Ha 10 %

[Ipumeuanne

OTZAEJIBHOCTH WJIN IIONIAPHO U
IIEPEXOTHOT0 KOHTAKTAa MEXIY
KaTylIKaMu

3.7. 11, K. U3mepeHue CONPOTUBJIEHNSI 0OMOTKHM POTOpPa NepeMeHHOMY TOKY

W3mepeHne npou3BOIUTCS B LIETISX BBISIBJICHHUSI BUTKOBBIX 3aMbIKaHUN B 0OMOTKax
poTopa. Y HEesIBHONOJIIOCHBIX POTOPOB M3MEPSIETCSI CONPOTUBIIEHNE BCEll OOMOTKH, a
y SIBHOTIOJIFOCHBIX - KaXKJIOTO MOJI0Ca OOMOTKH B OTAEJIBHOCTU WM JIBYX MOJIIOCOB
BMecTe. M3Mepenue cieayer Nporu3BOAUTh TP MOJBOAUMOM HarpsbkeHuu 3 B Ha
BUTOK, HO He Ooisiee 200 B. CompoTuBiieHre 0OMOTOK HESBHOIIOIOCHBIX POTOPOB
OTIPE/ICTISIIOT Ha TPEX-UeThIpeX CTYMEHSX YaCTOThl BpallleHHs, BKIIIOYast
HOMMHAJIbHYIO, U B HEMOABM>KHOM COCTOSIHUU, TOJIEPKUBAsI IPUIIOKEHHOE
HarpspKeHUe WM TOK HeM3MEeHHbIM. CONpOTUBIIEHUE TI0 MOJII0CaM WM IapaMm
MIOJIFOCOB MU3MEPSIETCS TOJIBKO MPU HETIOABUKHOM poTope. [isi cpaBHEHUs
PE3yJbTAaTOB C AAHHBIMH MPEABIAYIINX U3MEPEHUN U3MEPEHUS TOIKHBI
MPOU3BOJUTHCS MPH aHAJOTHYHOM COCTOSIHUM TeHepaTopa (BCTaBJICHHBIHN WK
BBIHYTBI POTOP, pa30MKHYTasl UJIM 3aMKHYTasi HAKOPOTKO OOMOTKa CTaToOpa) U OJJHUX
U TE€X K€ 3HaYEHUSX MUTAIONIET0 HANPSKEHUs Ui Toka. OTKIOHEHHUS MMOJTYyYEHHBIX
PE3yJIbTATOB OT JIAHHBIX NMPEABIYIIUX U3MEPEHUN I OT CPETHETO 3HAYCHUS



M3MEPEHHBIX CONPOTUBIIEHUH NOJIIOCOB Ooiiee yeM Ha 3-5 %, a Takxke
CKauyKoOOpa3HbIE€ CHUYKEHUS CONIPOTUBIICHUS TPY U3MEHEHUH YaCTOThI BpaIllEHUS
MOTYT yKa3bIBaTh HA BOSHUKHOBEHUE MEKTyBUTKOBBIX 3aMbIKaHUH. OKOHYATEbHBIN
BBIBOJI O HAJIMYUU U YUCJIE 3aMKHYTBIX BUTKOB CIIEAYET JIeJaTh HA OCHOBAaHUU
pe3yNbTaTOB CHATUS XapakTepucTUKU K3 u cpaBHEHUs €€ ¢ TaHHBIMU NPEeIbIIy X
n3MepeHuid. MOKHO UCTIONIb30BaTh TAKXKE PYTUE METO/IbI (M3MEPEHHE ITyJIbCALIHI
MHAYKIHUY B BO3AYLIHOM 3a30p€ MEXAY POTOPOM U CTaTOPOM, OLIEHKA pacIpe/leeHUs
MEPEMEHHOT0 HAIPSHKEHUS 10 BUTKAM COOTBETCTBYIOIIETO MOJIF0CA, TPUMEHEHHE
CHELMATbHBIX UMITYJIbCHBIX TPHUOOPOB).

3.8. I, K. U3mepeHue BO3AYLIHOTO 3a30pa

Bozayuinbie 3a30pbl MEXIy CTATOPOM U POTOPOM IFeHepaTopa B IMaMeTpaibHO
MIPOTUBOIOIOKHBIX TOUKAX HE TOJKHBI OTIMYATHCS APYT OT Apyra Oosee yem Ha £5
% cpeaHero 3Ha4eHus, PABHOTO MX MOJIYCYMME, Y TypOOTreHEPaTOPOB MOIITHOCTHIO
150 MBT 1 BplllI€ ¢ HENOCPECTBEHHBIM OXJIAXACHUEM MPOBOAHUKOB; £10 % -y
OCTaJIbHBIX TypOOTreHepaTOPOB U CUHXPOHHBIX KOMIIEHCAaTOpoB; 20 % -y
THJIPOre€HEPATOPOB, €CIIN 3aBOJCKUMU HHCTPYKIMSIMHU HE TIPEyCMOTPEHBI OoJiee
KECTKHE HOPMBI.

BoznymiHbpie 3a30pbl MEXTy MOTIOCAMU U IKOPEM BO30YAUTENS B JUAMETPATHLHO
MIPOTUBOIIOIOKHBIX TOUKAX HE TOJKHBI OTIMYATHCS APYT OT Apyra Ooyee yem Ha £5
% cpenHero 3HaueHus y Bo30yauTesnen TypooreHepaTtopoB MomtHoCcThI0 300 MBT;
+10 % - y Bo30yuTeNneil ocTaibHbIX T€HEPATOPOB, €CIIM UHCTPYKIUSAMU HE
MIPETyCMOTPEHBI IPYTHE HOPMBI.

Bo3nyninslii 3a30p y BHOBb BBOAMMBIX SIBHOIIOJIFOCHBIX MAIlIMH (T€HEPATOPOB U
BO30yIuTeNel) U3MepsETCs 0] BCEMH MOIIOCAMHU.

IIpu BBOAE B 3KCIUTyaTallMIO U KAIUTAJIBHBIX PEMOHTAX MHOTOIIOJIFOCHBIX
TeHepaToOPOB CJeIyeT ONpeeiaTh (OpMYy PACTOUKU CTATOPa U3MEPEHHUEM 3a30POB
IO/ OJTHUM M TEM K€ IOJIFOCOM, IIOBOPAYMBASI POTOP KaX bl pa3 Ha MOJIOCHOE
JIeJIEHUE C OJTHOBPEMEHHBIM OIIpeJieieHneM (POPMbI pOTOPA - U3MEPEHUEM 3a30pPa B
OJIHOW U TOM K€ TOYKE CTATOpa IPHU MOBOPOTaX. Pe3ynbTaTel H3MepeHuit
CPaBHUBAIOTCA C JAHHBIMH NMPEAbIAYIIMX UcTibITanui. [Ipu ux oTkiaoHeHun Ooee
yeMm Ha 20 % NpUHUMAIOTCS MEPBI IO YKAa3aHUAM 3aBOJIA - U3TOTOBUTEISI MAILIUHBI.

3.9. OnpenesieHue XapaKTePUCTUK FeHePaTopa
3.9.1. II, K. CusiTHe XapakTepucTUKU TPex(a3zHOro KOpoTkoro 3ambikanus (K3)

OTtkiioHEeHHEe XapakTepucTUKH K3, CHATON NpH UCHBITAHUH, OT UCXOAHOM JIOJKHO
HaXOJUTHCS B MPEAEIIax JOMYyCTUMBIX IOTPEIIHOCTEN U3MEPEHUN.

Ecnu oTKIIOHEHWE CHATOW XapaKTEPUCTUKH MPEBBILIAET MPEEIbI, ONPEACIIIEMbIE
JIOIyCTUMOM MOTPEIIHOCTHI0 U3MEPEHUS, U XapAaKTEPUCTUKA PACIIONIAraeTCsl HUXKE



HCXOJTHOM, 3TO CBUICTEIHCTBYET O HAJTMYMK BUTKOBBIX 3aMBIKAHHH B OOMOTKE
poropa.

[Tpu mprieMo-cIaTOYHBIX UCTIBITAHHSIX XapakTepucTuky K3 coOcTBEeHHO reHeparopa,
paboTtatoiero B 010ke ¢ TpaHCHOPMATOPOM, JOMYCKAEeTCsl HE CHUMATh, €CJI OHA
ObLTa CHATA HA 3aBOJIC-M3TOTOBUTEIIE U UMEETCSI COOTBETCTBYIOIIMIA IPOTOKOI
UCTIBITAHUSI.

VY renepatopa, paboTaromiero B 6Ji0ke ¢ TpaHCHOPMATOPOM, TIOCTIE MOHTaKA U TIPH
K2XKIOM KalMTAIbHOM PEMOHTE HEOOXO0MMO CHUMATh XapakTepuctuky K3 Bcero
0J10Ka (C YCTaHOBKOW 3aKOPOTKHU 32 TPaHC(HOPMATOPOM).

JlJ1s cpaBHEHUS € 3aBOJICKOM XapaKTEPUCTUKY FeHepaTopa JIOMyCKaeTcs Moay4daTh
nepecueToM AaHHbIX Xapakrepuctuku K3 6moka mo 'OCT 10169-77.

XapakTepucTuKa HEMOCPEICTBEHHO TeHepaTopa CHUMAETCS Y MAIIiH, pa00TaIOIUX
HA IIWHBI TCHEPATOPHOTO HATIPSHKEHUS, OCJIe MOHTaXa | MOCIIE KaXI0TO
KalUTaJILHOTO PEMOHTA, a Y TeHepaToOpoB, paboTaronux B OJI0KE C
TpaHchOPMATOPOM, - TTOCIIE PEMOHTA CO CMEHOH OOMOTKH CTAaTOpa WA POTOPA.

VY CUHXpPOHHBIX KOMIIEHCATOPOB, HE UMEIOUIUX PA3rOHHOTO 3JIEKTPOIBUraTENs,
xapaktepucTuku Tpexdaznoro K3 cuumarorcs Ha BbIOEre U TOJIBKO MPU UCTIBITAHUAX
MocJie MOHTaXa (€CIM XapaKTepUCTHKA He OblIa CHITA Ha 3aBOJIe-U3TOTOBUTENE), a
TaK)Ke MOCJIe KAaUTAIBHOI'O PEMOHTA CO CMEHOM 0OMOTKH pOTOpa.

3.9.2. 11, K. CHsiTHe XapaKTEePUCTUKH X0J10cTOr0 xoaa ( XX)

XapakTepucTuKa CHUMAETCA MPpHU YOBIBAIOLIEM TOKE BO30Y>KIEHUS, HAUMHAS C
HanOOJIBIIETO TOKA, COOTBETCTBYIOIIETO HANPSKEHUIO 1,3 HOMUHAIBHOTO /ISt
TypOOreHepaTOPOB U CUHXPOHHBIX KOMIIEHCATOPOB U 1,5 HOMUHAJILHOTO IS
TUApOTreHepaTopoB. JlomyckaeTcsi CHUMaTh XapaKTepUCTUKy XX TypOo- 1
THJIPOreHepaTOPOB, HAUMHASA OT HOMHUHAJILHOTO TOKA BO30YX/I€HUS TP MOHMKEHHON
4acTOTE BpallleHHs TeHepaTopa NpH YCIOBHUH, YTO HAMPsKEHUE HA OOMOTKE cTaropa
Oyzet He Oonee 1,3 HOMUHAJIBHOTO. Y CUHXPOHHBIX KOMIIEHCATOPOB pa3peIiaeTcs
CHUMAaTh XapaKTepUCTUKy XX Ha BblOere. Y reHepaTopoB, paboTaroIIMX B OJIOKE C
TpaHcopmaTopaMu, CHUIMAETCsl XapakTepucTuka XX 0Ji0Ka, IPU 3TOM reHepaTop
BO30yknaercs 70 1,15 HOMHHAIBHOTO HAMIPSHKEHUS (OrpaHUYUBACTCS
TpaHchopMaToOpamH).

[Tpu BBOJIE B 3KCILTyaTaIuio 0Jioka XxapakTepucTuky XX coOCTBEHHO reHepaTopa
(oTcoemnHEeHHOTO OT TpaHc(opMaropa) A0MyCKaeTCss He CHUMaTh, €CJIM OHA ObLTa
CHSITA Ha 3aBOJIC-U3TOTOBUTEIIC U IMEIOTCS COOTBETCTBYIOIINE MPOTOKOJBL. [Ipn
OTCYTCTBHH Ha 3JICKTPOCTAHIIMSIX TAKHUX MPOTOKOJIOB CHATHE XapaKTEPUCTUKH XX
reHeparopa 00s13aTeIbHO.



B skcmutyatanu xapakrepuctuka XX coOCTBEHHO reHepaTropa, padoTaroIero B
0J10K€e ¢ TpaHCHOPMATOPOM, CHUMAETCS MOCIIE KalUTAaIbHOIO PEMOHTA CO CMEHOM
0OMOTKHM CcTaTopa WK poTopa.

[Tocne onpenenenunss XxapakTeEpUCTUKHA XX F€HEpaTOpa U MOJHOTO CHATHUS
BO30YXKICHUS PEKOMEH]IyEeTCS U3MEPUTHh OCTATOYHOE HANpPSKEHHE U IPOBEPUTH
CUMMETPUYHOCTH JIMHEHHBIX HAIPSHKEHUH HEMOCPEICTBEHHO Ha BBIBOJaX OOMOTKHU
craTtopa.

OTKJIOHEHHSI 3HAYCHHUI CHATOM XapaKTEPUCTUKH XX OT HCXOJHOM U pa3andus B
3HAUYECHUAX JIMHEMHBIX HAMPSKEHUIN JOJDKHBI HAXOUTHCS B IIPEIeNIax TOYHOCTH
V3MEPEHU.

3.10. I1, K. UcnibiTaHHE MEKBUTKOBOH H30JIILUM O0OMOTKH CTaTOpa

HpOI/IBBO,[[I/ITCSI IIpHU BBOAC B OKCINTyaTallMIO, 3a UCKIIIOYCHUCM I'CHCPATOPOB U
CHUHXPOHHBIX KOMIICHCATOPOB, UCIIBITAHHLIX HA 3aBOJAC-U3IOTOBUTCIIC, U IIPU HAJTMINH
COOTBCTCTBYIOIIUX ITPOTOKOJIOB.

B skcrutyaTanum npou3BOIUTCS MIOCIIE PEMOHTOB I'€HEPATOPOB U CUHXPOHHBIX
KOMIIEHCATOPOB C TOJIHOM WJIM YaCTUYHON 3aMEHONH 0OMOTKHM CTaTopa.

UcnbiTanne npou3BoAUTCS TpU XX MalIUHbI (Y CAHXPOHHOI'O KOMIIEHCATOpa Ha
BBIOETE) MyTEM IMOBBIIICHHS TEHEPUPYEMOTO HANPSKEHUS 10 3HAaYeHUs, paBHOTO 130
% HOMHMHAJIBHOTO, JIJIs1 TypOOreHepaTopa U CHHXpOHHOTO KoMmrieHcaTopa u 10 150 %
JUISL TUAPOTeHepaTopa.

[Ipo10KUTENBHOCTD UCTIBITAHUS IPU HAUOOJIBIIIEM HAMIPSHKEHUH 5 MUH, a Y
TUIPOTEHEPATOPOB CO CTEPKHEBOM 00MOTKOM - 1 MuH. [Ipu npoBeeHuN UCTIBITAHUS
JIOITyCKAETCs MOBBIIIATH YACTOTY BpalleHHs! MaliuHbl 10 115 % HoMHHAIBHOM.

MEKBUTKOBYIO H30JISIUIO PEKOMEHYETCS UCIIBITHIBATH OJHOBPEMEHHO CO CHATHEM
XapakTepucTuku XX .

3.11. II. OnpeaeJieHne XapaKTePUCTHK KOJJIEKTOPHOI0 BO30yAUTeIsI

Xapakrepuctuka XX onpeaenseTcs 10 HauOoIbIIeTro (MTOTOJIOYHOTO) 3HAYCHUS
HaIpsHKCHUS WM 3HAUYCHUS, YCTAHOBIEHHOTO 3aBOJIOM-H3TOTOBUTENIEM.

CHsTHE Harpy304HOM XapaKTEPUCTUKU ITPOU3BOINUTCS P HATPY3Ke HA POTOP
re’epaTopa J10 3HaueHus! He HUKe HOMUHAJIbHOTO TOKa BO30YKACHUS FeHepaTopa.
OTKJIOHEHUS XapaKTEPUCTHK OT 3aBOACKUX WIIM paHee CHATHIX JOJDKHBI OBITH B
npeaenax J0nyCTUMON NOTPEIIHOCTH U3MEPEHU .

3.12. K. UcnbITaHMe CTAJIU CTATOPA



HcnbiTaHne nNpoBOAUTCA MPU MOBPEKACHUAX CTAIU, YACTUIHOM WIIH ITOJTHOMN
MEePEKIMHOBKE Ma30B, YACTUUHOMN WM MOJHON 3aMEeHEe OOMOTKH CTaTopa 10 YKJIAJIKU
U T0CJI€ 3aKJIMHOBKH HOBOM OOMOTKHU.

[lepBble UCTIbITAaHMSI AKTUBHOM CTaJU (€CIM OHU HE BBIMOJIHSUIUCH TIO YKA3aHHBIM
HIKE TIPUYHMHAM ) TIPOM3BOJIATCSA HA BCEX TeHepaTopax MoiHocThio 12 MBT 1 6oree,
npopaloTaBIIKX CBbIIIE 15 jeT, a 3aTeM yepe3 Kaxkple 5-8 eT y TypOoreHepaTtopos
Y IIPU KaXJI0M BBIEMKE POTOpA - Y TUAPOTE€HEPATOPOB.

VY renepaTopoB MOIIHOCTEIO MeHee 12 MBT ucnbIiTaHue mpoBOAUTCS ITPU MOJHOM
3aMeHe OOMOTKH U MPU PEMOHTE CTaJIH, [0 PELICHUIO TI1aBHOTO MHXKEHepa
SHEPTOIPEPUATHS, HO HE pexe yeM 1 pa3 B 10 ner.

['enepaTopbl U CHHXPOHHBIE KOMIIEHCATOPHI C KOCBEHHBIM OXJIAXKICHUEM 00OMOTOK
WCTIBITHIBAIOTCS MIPU 3HAYCHUH UHAYKIMHU B ciHKe ctatopa 1+0,1 Tn, reHepaTtopsl ¢
HETMOCPEICTBEHHBIM OXJIaKIEHHEM 0OMOTOK U BCe TypOOTE€HepaTopHlI,
n3rotoBaeHHble nocse 01.07.1977 r., ucnbiTeiBatoTCs Nipu uHAYKUmMu 1,4+0,1 To.
[IponomxuTenbHOCT UcnibITaHus npu HHAYKIUH 1,0 T - 90 mun, npu 1,4 Ti - 45
MHFH.

Ecnu uaaykuus otnuyaercs oT HopMupoBaHHOTo 3HaueHus 1,0 mmm 1,4 T, HO He
6onee ueM Ha +0,1 Tu, TO ITUTENBHOCTH UCTIBITAHUS JIOJPKHA COOTBETCTBEHHO
M3MEHSTBCS, a ONPEAEIICHHBIE IPY UCIIBITAHUSX YAEJIbHBIE IOTEPU B CTAIIN
YTOYHSTBCA 110 PopMyJIam
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TAE Bucn - UHAYKIUS IPU UCTIBITAHUM, T11;

t wen - IPOJAOIKUTEIBHOCTD UCIIBITAHUSI, MUH;

P . - y€TIBHBIE IOTEPH, ONIPEETIECHHBIC IPU Byen, BT/KT;

Piou P4 - ynenbHble oTepu B ctanu, BT/kr, npuBeaennsie kK uuaykuuu 1,0 u 1,4 To.

OmnpenensieMblii ¢ MOMOIIbIO TPUOOPOB UH(PPAKPACHON TEXHUKH WIIA TEPMOTIAP
HanOOJBIINI NeperpeB 3yO10B (MOBBIIICHNE TEMIIEPATYPHI 32 BPEMsI UCTIBITAHUS
OTHOCHTEJIbHO HauyaJIbHOW) U HauOOJIbINasi pa3HOCTh HArPEBOB PA3IMYHBIX 3yOII0B HE
JOJIKHBI TTpeBbImaTh 25 u 15 °C.



VY nenbHbIEe TOTEPHU B CTAIM HE JOJKHBI OTJIMYATHCS OT UCXOAHBIX JIAHHBIX, 00Jiee ueM
Ha 10 %. Ecnu Takue 1aHHbIE OTCYTCTBYIOT, TO YJI€JbHBIEC IOTEPU HE JOJIKHBI ObITH
OoJee MpUBEIEHHBIX B Ta0. 3.4.

Jly1s GoJiee TOJTHOM OIIEHKH COCTOSIHUS CEep/ICUHUKA CIEAyeT MPUMEHSITh B KaUeCTBE
JOTIOJTHUTEIIBHOTO 3JIEKTPOMArHUTHBIA METOJ, OCHOBAHHBIN Ha JJOKAILIMM MATHUTHOTO
MOTOKA, BRITECHSEMOT'O U3 aKTUBHOM CTalId TIpU 00pa30BaHUM MECTHBIX KOHTYPOB
3aMbIKaHMH.

N3mepenust mpou3BOAATCS TaKKE MPU KOJIBIEBOM HaMarHUYMBaHUM, HO MaJIbIM
TOKOM (C MHyKLIUEeH B criuHKe cepaeunuka okoio 0,01-0,05 Ta).

MeTto 103BOJISIET BBISBIATH 3aMbIKaHUS JTUCTOB HAa MOBEPXHOCTHU 3yOII0B U B
rIyOMHE CepJeUHNKA U KOHTPOJIMPOBATH COCTOSIHUE aKTUBHOM CTaIN
HEMOCPEICTBEHHO MPH MPOBEIEHUH padOT MO yCTPaHEHUIO J1e(hEKTOB.

Tabmuma 3.4

I[OHyCTI/IMbIe YA€JbHbBIC MOTCPH CEPACHYHHUKA

Mapka cramm JlommyctuMmele yaenbHble notepu, BT/kr,

npu

HOBOE 0003HAYECHHE CTapoe 0003HAYCHHE B=1,0 Tn B=1,4 Tn
1511 241 2,0 4,0
1512 D42 1,8 3,6
1513 D43 1,6 32
1514 243 A 1,5 2.9

HarmpagsieHue nmpokara cTaid CerMEHTOB BJIOJIb CITUHKH CepACUYHHKA (ITONIEPEK
3y0I110B)

3412 3320 1,4 2,7

3413 3330 1,2 2,3

Hanpapnenue npokara cTajiu CErMEHTOB TOINEPEK CIIMHKK CepIeYHMKa (BJIOJIb
3y0OI10B)

3412 2320 1,7 3,3



MapKa CTam JlommyctuMmele yaenbHble moTepu, BT/kr,
P pu

3413 3330 2,0 3.9

IIpumeuanmue. /{711 reHepaTopoB, 0TpaboTaBIMX CBbIIE 30 JET, MPU yASTbHBIX
notepsix 0ojee yka3aHHbIX B 1. 3.12 1 Tabm. 3.4 pemeHne o BO3MOXKHOCTH
MPOTOHKEHUS SKCIUTYaTallMi MAITUHBI 1 HEOOXOAUMBIX JJIsl TOTO Mepax ClIeTyeT
MPUHUMATh C TIPUBJICYCHUEM CIICITUATM3UPOBAHHBIX OPTaHU3AIUHN C YUETOM JTAHHBIX
MPEABIAYIIUX UCTIHITAHUN U Pe3yJIbTaTOB UCTIBITAHUHN JOTOTHUTEILHBIMU METOIAMHU.

Ecnu HamaranumBaromiass 0OMOTKa BBITOJHAETCS C OXBATOM HE TOJIBKO CEplIeUHHKa,
HO U KOpITyca MAaIllHbI, I0IYCTUMBIE yIeJIbHbIE TOTEPU MOTYT OBITh YBEJIUYCHBI HA
10 % oTHOCHUTEIBHO YKa3aHHBIX B TAOJIHULIE.

3.13. II, M. UcnpiTaHue HA HATPEBAHUE

HcnpiTanue npou3BOAUTCS MpU TeMIepaTypax OXJIaKIAIOMINX CPe/] 0 BO3MOKHOCTH
ONMU3KMX K HOMMHAJIBHBIM M Harpy3kax okodio 60, 75, 90, 100 % HoMuHaIBHOM MU
BBOJI€ B OKCILIyaTal1I0, HO HE M03KE YeM 4epe3 6 Mec. MOCIIe 3aBEpLICHUS MOHTaKa
Y BKJIFOUEHHUSI T€HEpaTopa B CETh.

VY typborenepatopos, 11t KOTOpsIX 110 ['OCTy ¥ TEXHHYECKUM YCIOBUAM
JOTYCKAeTCs ITUTEIbHAsE padoTa C TMOBBIMICHHOW MPOTUB HOMHUHAIHBHOW MOIITHOCTHIO
MIPU YCTAHOBJICHHBIX 3HAYCHUSAX KOIPPHUIIMEHTA MOIIHOCTH U ITAPaMETPOB
OXJIQXKIAIOLIUX CPEMd, HATPEBBI OMPEACIIAIOTCS U ISl TUX YCIOBUH.

HcnpiTanus Ha HarpeBaHue MPOBOJSATCS TAKXKE MOCIIE OJTHON 3aMEeHbl 0OMOTKHU
cTaTopa WIHA POTOpa WM PEKOHCTPYKLIUN CUCTEMBI OXJIAKICHUS.

ITo pe3ynpTaTamM UCHBITAHUI ITPU BBOJE B 3KCIUIyaTaLlMIO0 OLEHUBAETCS COOTBETCTBUE
HarpeBoB TpeboBanusM [[OCTa 1 TEXHUYECKUX YCIOBUH, YCTaHABIUBAIOTCS
HanOOJIBIINE JIOMYCTUMbIE B SKCILTyaTallul TeMIepaTypbl 0OOMOTOK U CTaJIn
reHepaTopa, COCTABIFOTCS KapThl JOIIYCTUMBIX Harpy30K MPU OTKJIOHEHUAX OT
HOMUHAJIbHBIX 3HAYEHUI HANPSKEHNS Ha BBIBOAAX U TEMIEPATYP OXJIAKIAIOLIUX
Cpen.

HcnpiTanus 1 00paboTKa Moy4yaeMbIX MaTepHaIoB JOJDKHBI BHITTOTHITHCS B
COOTBETCTBHH C ICHCTBYIOIIMMU METOIMYECKUMHU YKa3aHUSMHU I10 TIPOBEJCHUIO
ucneITanuil reneparopoB Ha HarpeBanue ( P/ 34.45.309-92); npu Heobxoaumoctu
CJIeTyeT MPUBJIEKATh CICIIHATU3UPOBAHHBIC OPTraHU3aIIH.

B skcrmyatanuy KOHTPOJIbHBIE HCIIBITAHUS TPOU3BOATCS HE pexe 1 pa3a B 10 ser
MIPU OJJHOM-JIBYX HArpy3Kax, OJM3KUX K HOMUHAJIbHOM, a JUIsl MallliH, OTPa0OTaBIIUX
Oonee 25 ner, - He pexe 1 pa3a B 5 JerT.



Pe3ynbTaThl CpaBHUBAKOTCS ¢ UCXOJAHBIMH TaHHBIMU. OTKJIOHEHUS B HArpeBax
HOPMAaJIbHO HE JOJLKHBI MPEBhIATh 3-5 °C npu HOMHUHAJIBHOM PEKHUME, a
TEeMIIepaTypbl HEe TOJDKHBI ObITH Oosiee qomyckaembix 1o 'OCTy, TY unu 3aBoacKoi
WHCTPYKLUH.

3.14. 11, K. Onpenesienre HHAYKTUBHBIX CONNPOTUBJICHUH U MOCTOSTHHBIX
BpeMeHU reHepaTopa

Omnpenenenne NpoOU3BOAUTCS OJIMH pa3 MPH BBOJIE B KCILTyaTalHIO0 FOJIOBHOTO
oOpas3lia HOBOTO THIa FT€HepaTopa, €Clii ITH NapaMeTpbl HE MOTJIM ObITh MOJIYYeHBI Ha
3aBOJICKOM CTEHJIE (HarpuMep, ISl KPYIHBIX THIPOreHEPaTOPOB, COOMpPAEMbIX Ha
MECTE€ YCTAaHOBKH, U T.II.).

NHyKTUBHBIE CONTPOTUBIICHUS U MOCTOSIHHBIE BPEMEHU ONPEEIISIIOTCS TAaKKE OJIMH
pa3 IpH KaluTaJlbHOM PEMOHTE MOCIE MPOBEACHUS PEKOHCTPYKIIUN WIH
MOJIEpPHU3ALINH, €CIIU B PE3YJIbTaTE€ KOHCTPYKTUBHBIX U3MEHEHUI WM TPUMEHSAEMBIX
MaTepuaoB MOTJIM U3MEHHUTHCS 3TU NTapaMeETPBI.

[Tony4yeHHbIe 3HAUEHNS NHIYKTUBHBIX COIIPOTUBIIEHUI U TIOCTOSIHHBIX BPEMEHU
OLICHMBAIOTCS Ha cooTBeTCTBUE UX TpeboBanusiM [OCTy u TVY.

3.15. 11, K, T, M. IIpoBepka kayecTBa IMCTH/LIATA
CucreMa BOJSTHOTO OXJIaXKIEHHs 0OMOTOK T€HEpaTOPOB JOJIKHA 00ECIIeYnBaTh

Ka4CCTBO HUPKYIHUPYIOMICTO JUCTUILIATA B IIPEACIaX HOPM, IIPUBCACHHLIX HHUXKC,
CCJIM B MHCTPYKIHWHU 3aBOJA-U3IOTOBUTCIIA HC YKA3aHbI 0oJiee JKEeCTKHUE Tpe6OBaHI/I${I

[Tokazarens pH mipu Temmneparype 25 °C 8,5+0,5 (7,0+9,2)
VY nenapHoe NIEKTPUYECKOe COTPOTUBIICHUE He menee 200
(100)

pu Temreparype 25 °C, kOm-cm

Coneprxanue KHUCIOpoa, MKI/KT (JJIs1 3aKPBITHIX CUCTEM ) He 6omee 400
Coneprxanue Meu, MKI/KT He 6omnee 100
(200)

Mpumevanus:

1. B ckoOkax yka3aHbl BpEMEHHO JI0MyCKaeMbIe HOPMBI /IO BBOJ/IA B SKCILTyaTaIHIO
noHoOOMeHHOTOo QriibTpa cmeranHoro aeicteusa (PCJI). Pacxon nuctumiara Ha
IPOJYBKH KOHTYPa CBEXKHM JUCTHJUIATOM JOJDKEH COCTABIISATL HE MEHEE 5 M/CYT, a
MPU HEOOXOUMOCTH CHIKEHHS COJICPYKAHUSI MEAHM PAcXO] JUCTHILIATA MOXKET OBbITh
YBEJIMUEH, HO BO BCEX ClIydasx He Gosee 20 M’/CYT ISl 3aKPBITBIX CUCTEM.



2. omyckaeTcs npesbliieHUe He Oosiee yeM Ha 50 % HOpM cojiepKaHusl COeIMHEHUN
MEJIM U KUCJIOPOAa B TEYEHUE NIEPBBIX YETHIPEX CYTOK IIPU ITyCKE '€HepaTopa mocie
PEMOHTA, a TAaK)Ke IPU HAXOKJICHUU B PE3EPBE.

3. [Ipu ammuavHOM 00paboTKe oxIakaaromiei Boabl U padbote GpuibtpoB B N HOH-
dbopme I THAPOTEHEPATOPOB COEPIKaHUE KHCIOPO/a B KOHTYPE JOIYCKaeTCs HEe
BbITIe 50 MKI/KT.

4. Tlpu cHM>KEHUU yAEIBHOTO conpoTuBiieHus aucTmuiara 10 100 kOm:cM qoipKHa
paboTaTh CUTHAJIM3AIINS.

3.16. U3mepenue BuOpanumn

Bubparus (pasmax BUOpOCMEIICHHIA, TBOITHAS aMIUTUTY/Ia KOJIeOaHU) y3JI0B
TeHepaTOPOB U UX IEKTPOMAIIMHHBIX BO30YIUTENEH MPU paboTe ¢ HOMUHAIBHOM
4acTOTOM BpallleHUs He JOJIKHA MPEBbIIIAaTh 3HAYEHHUH, YKa3aHHBIX B Ta0. 3.5.

DKCIUlyaTallMOHHOE COCTOSIHUE OOMOTKH CTaTOpa Fr€HEPATOPOB U CUCTEM €€
KpEIUICHUS, a TAK)Ke CepACUHHKA CTaTopa OLIEHUBAIOTCS 10 Pe3yIbTaTaM OCMOTPOB
IpU TEKYIIUX U KamUTaJIbHBIX peMoHTaX. [Ipu oOHapyskeHun nedekTos,
00yCIIOBJIEHHBIX MEXaHUYECKUM B3aUMOJICHCTBHEM 3JIEMEHTOB, KaK MPaBUIIO,
MIPOBOJIATCS M3MEpPeHUs BUOpAIM JTOOOBBIX 4acTe OOMOTKH M CepICUHHKA.

VY rugporeHepaTopoB OCMOTPBI U U3MEPEHUs BUOpAIIMKU OMOPHBIX KOHCTPYKIIUH,
CTaJIbHBIX KOHCTPYKUUN U JTOOOBBIX YacTed 0OOMOTKH CTaTOPA JTOJIKHBI
OCYULIECTBIISITHCS B COOTBETCTBUHU C JEHCTBYIONIUMU METOIMYECKUMHU YKa3aHUSIMU 110
IIPOBEJIEHUIO 3KCILTyaTallMOHHOTO KOHTPOJIsI BUOPALIMOHHOTO COCTOSIHUS
KOHCTPYKTUBHBIX Y3J10B rugpoarperata (MY 34-70-059-83).

Taomuma 3.5

IIpenesbHble 3HAYCHUS BUOPAIlUM F'EHEPATOPOB M UX BO30yaAuTe e

Bubparus, MkMm, py HOMHHAIHHOM 9aCcTOTE BPAILICHHS POTO
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" BpeMeHHO /10 OCHaIleHHs TypOOarperaros anmnaparypoil KOHTPOJIsi BAOPOCKOPOCTH.
[Ipy HanuYMM COOTBETCTBYIOILIEH anmapaTypbl CPEIHEKBAAPATUYECKOE 3HAYEHNE
BUOPOCKOPOCTH IPH BBOJIE B IKCILTyaTallMIO0 TypOOreHepaTOPOB MOCIe MOHTaXa U
KaluTaJbHBIX PEMOHTOB HE JOJKHO MPEBBILATh 2,8 MM*C™' 110 BEPTHKAILHOM U
TIOIIEPEYHOM OCsIM 1 4,5 MM*C™' - 110 IPOJOJILHOM OCH. B MEKPEMOHTHBIN IEPHO.T
BUOpanus He J10J/DKHA ObITh Goee 4,5 MM,

? B uncnurene 3HaueHne Bubpauuu ¢ 9actotoii 100 ' B HArpy304HOM pexkuMe
(CepIeuHUK «TOPSTYNii») U B CKOOKAX - B PEXKUME XOJIOCTOIO X0/1a C BO30OYKIEHUEM
(cepIeuyHUK «XOJOIHbBIN»), B 3HAMEHATENE - HU3KOYACTOTHAS MOJUTapMOHUYECKast
BHUOpaIus (000pOTHON M KPAaTHOM €1 4aCcTOT) Ha XOJOCTOM X0y U MPH Harpy3Ke.

?) Bubpauus uactoroii 100 ', mpuBeeHHas K HOMUHAILHOMY PEXUMY.

? B MEXPEMOHTHBIH IIEPUOJ Pa3Max TOPU3OHTAILHOM BUOpALMK BEPXHEN Y HIKHEN
KPECTOBUH BEPTUKAJIBLHOIO THAPOrE€HEPATOPA, €CIIU HA HUX PACIIOIOKEHBI
HaIpaBJIIOLIUE TOJIINIHUKY, HE JOJDKEH MPEBBIIIATH CIASAYIOIINX 3HAYCHU:

4acTOoTa BpallleHHs poTopa THIporenepaTopa, 00/MuH 60 1 MeHee
150 300
428
600
JIOIyCTUMOE 3HAaYeHUE BUOpaALIUU, MM 0,18
0,16 0,12
0,10
0,08

Bubparus moAmMmHUKOB CHHXPOHHBIX KOMIIEHCATOPOB ¢ HOMUHAIBHOM YaCTOTOMN
BpanieHus poropa 750-1000 o6/MuH He JoMKHA MpeBbIIATH 80 MKM IO pa3mMaxy
BUOPOCMEILEHUH WK 2,2 MM*C™' - TI0 CPEIHEKBAIPATUHYECKOMY 3HAYEHHIO
BUOPAIMOHHON CKOPOCTH.

Bubparus usmepsiercs pu BBOJC B KCILUTyaTaIldI0 KOMIICHCATOPa IOCIe MOHTaXa, a
3aTEM - 10 HEOOXOIMMOCTH.

3.17. 11, K. UcnibiTaHue ra3ooxJjaguresieil ruipaBJiniecKuM JaBJIeHHEM

HcnpiTatenbHoe THIPaBIMYECKOE JaBICHUE J0KHO ObITh PABHO JIBYKPATHOMY
HauOoIbIIEMY BO3MOKHOMY IMpH paboTe naBieHuto, Ho He MeHee 0,3 Mlla nns
TypOO- ¥ TUAPOTEHEPATOPOB C BO3AYIIHBIM oxJaxaenuem; 0,6 MIla nns
typOorenepatopoB cepun TI'B; 0,8 Mlla ansa typOorenepatopoB TBB enunoit cepun
u 0,5 Mlla nnst ocTanbHBIX TypOOT€HEPATOPOB U CUHXPOHHBIX KOMIIEHCATOPOB C
BOJIOPOJHBIM OXJIAXKICHUEM.



[TpoaomkuTenbHOCTh UCTIBITAHUS - 30 MUH.

HpI/I HUCIIBITAHUU HE OJOJIZKHO H36JII-OI[3TBC${ CHMXKXCHMUS UCIIBITATCIIBHOI'O AAaBJICHUA NN
TEYHU BOABI.

Bo Bpems kanutanbHbIX peMOHTOB TypOorenepatopoB TI'B-300 npoBoasrcs
TUIPABINYECKUE UCTIBITAHUS KX I0M TPYOKH ra300X/1aIUTeNs B OT/IEIBHOCTH
nasieHueM Boabl 2,5 MIla B reuenue 1 mun. KonudyecTBo neheKTHBIX OTIITYIIIEHHBIX
TpyOOK B ra300xjiaguTesie He JOJKHO MPeBbIAaTh 5 % 0011ero KoJIn4ecTBa.

3.18. I1, K. IIpoBepka NJI0THOCTH BOASTHOM CUCTEMbI OXJIAKIEHUA OOMOTKHU
craropa

[110THOCTH CUCTEMBI BMECTE C KOJIJIEKTOPAMH U COETMHUTENIbHBIMU [IUTAHTAMH
MPOBEPSAETCA TUAPABINYECKUMH UCTIBITAHUSIMU KOHJEHCATOM UM 00€CCOJIEHHON
Bojioi. [IpeaBapurensHoO uepe3 cucteMy npokauuBaercs ropsyas Bojaa (60-80 °C) B
teueHue 12-16 4. OKenarenbHo, 4ToOBI HArpeB U OCTHIBAHUE COCTABIISUIN 2-3 1IUKJIA.)

[110THOCTBH CUCTEMBI IPOBEPSIETCS] U3OBITOYHBIM CTATUYECKUM JaBICHUEM BO/IbI,
paBubiM 0,8 MIIa Ha MamnHax ¢ GTOPOIIACTOBBIMU COEAMHUTENBHBIMY IIJITAHTAMHU
Hapy>xHoro auameTpa 28 MM ( D yuyrp = 21 Mm) 1 1 MIIa npu HapyXHOM AuamMeTpe
1u1aHroB 21 MM (D puyrp = 15 MM), €clTi B 3aBOJICKMX MHCTPYKITUSX HE YKa3aHbI
apyrue, 6oiiee xKecTKue TpeOOBaHUS.

[TponomkuTenbHOCTh UCTIBITAHUS 24 Y.

[Ipu ucpITaHUAX TaJCHUE JABJICHUS TIPU HEM3MEHHOUN TeMIepaType U yTEUKe BOJIbI
HE J0JDKHO OBITh O0s1ee uem Ha 0,5 %. [lepen okoHYaHWEM UCTIBITAHUS CIIEAYET
TIIATETLHO PACCMOTPETh OOMOTKY, KOJIJIEKTOPHI, IIJIAHTH, MECTA UX COCTUHCHUS U
yOeIUThCS B OTCYTCTBUH MPOCAYMBAHUS BOJIBI.

Ecnu pe3ynbTaThl THAPaBINYECKUX UCTIHITAHUA OTPUIIATENILHBIC U OTIPEACITUTh MECTO
YTEUKH HE YJAETCsl, CUCTEMY OXJIaXKICHHSI HEOOXO0IUMMO MPOIYTh CYXUM BO3AYXOM U
3aTeM CIPECccOBATh CMECKIO CXKATOTO Bo3ayxa ¢ (peoHoM-12. [ToTHOCTE crcTeMBI
MIPU 3TOM IPOBEPSETCS FAIOUIHBIM TEUEUCKATEIIEM.

3.19. 11, K. OcmoOTp 1 npoBepKa yCTPOMCTB KUAKOCTHOTO OXJIAMK/ICHUSI
OcMoTp U poBepKa NPOU3BOASTCS COTJIACHO 3aBOJACKUM HUHCTPYKIIHSM.

3.20. I1, K. IIpoBepka ra3onjioTHOCTH POTOPAa, CTATOPA, FA30MAaCJISIHONH CHCTEMbI
U KOpILyca reHepaTopa B cOOpaHHOM BH/ie

["a30mI0THOCTH POTOpA M CTaTOpa BO BPEMSI MOHTaXKa U PEMOHTA MPOBEPSETCS
COTJIACHO 3aBOJICKON MHCTPYKIIHH.

["a30mI0THOCTH TypOOTEHEPATOPOB U CHHXPOHHBIX KOMIIEHCATOPOB C BOJOPOIHBIM
OXJIQXJCHUEM B COOpAaHHOM BHJIE€ MPOBEPSETCS COTIIACHO JCUCTBYIOMIEH TUITOBOM



WHCTPYKIIUH 110 KCIUTyaTalluX Ta30BOM CHCTEMbI BOJJOPOTHOTO OXJIAXKICHUS
rereparopos (TU 34-70-065-87).

[lepen 3anmonHeHNnEM KopIyca FeHepaTopa BOAOPOJIOM I0Cie oJjauyy Macia Ha
YIUIOTHEHUS Bajla IPOU3BOJINUTCS KOHTPOJIbHAS MTPOBEPKA Ta30ILIOTHOCTH T'e€HEPaTopa
BMECTE C ra30MaCJIIHOW CUCTEMOM CKaThIM BO3AYXOM I0J IaBJIIEHUEM, PaBHBIM
HOMMHAJILHOMY pabodyeMy AaBJIEHUIO BOJIOPOAA.

[TpoAoKUTETLHOCTD UCTIBITAHUS - 24 4.

3HayeHre CyTOYHOM YTEUKH BO3/yXa B MPOLIEHTaX onpeaenseTcs no popmyie

_5EB+8)
B (273+ &)

AR =100]1

rae P, u Py - abCOMIOTHOE 1aBlIeHHE B CHCTEME BOJAOPOJIHOTO OXJIAXKICHUS B HaYaje U
B KOHIIe ucnbiTanus, MIIa;

% y % - Temmeparypa Bo3gyXa B KOPIIYCe TeHEpaTopa B HAYalIe U B KOHLLE
UCTIBITAHUSI.

Boruncnennas no ¢popmysie CyTodHasi yTeuka Bo3yXa He JOJDKHA MpeBbImarh 1,5 %.
3.21. 11, K, T, M. OnpexaesieHne CyTOUYHOI yTe4KH BOAOPOIA

CyTouHas yTeuka BOJIOpOJa B TeHepaTope, onpeaeneHnas no hopmyse 1. 3.20,
noJixkHa ObITh He Oosiee 5 %, a CyTOUHBIN pacxo/ ¢ y4eTOM IIPOYBOK s

Mo ACPKaHMs YMUCTOTHI BOJ0opoa 1o 1. 3.25 - He 6oiee 10 % obiiero koauvecTBa
ra3a B MalllMHE MPU paboyeM JIaBJICHHH.

CyTouHBIH pacxo/1 BOAOPO/ia B CHHXPOHHOM KOMIIEHCATOpe AOJKEH ObITh He Ooiiee 5
% 0o0111eT0 KOJIMYEeCTBa ra3a B HEM.

3.22. 1L K, T, M. KOHTpPOJIbHBII aHAJIU3 YUCTOTHI BOJAOPO/1a, MOCTYNAIONIEr0 B
reHepaTop

B moctymnaromiem B reHepaTop BOAOPOJIE COAEepKaHUE KUCIOPO/Ia 10 00heMy He
TOJKHO OBITE OoJiee 0,5 %.

3.23. 11, K. KoHTpoJibHOE N3MepeHne HAIopa, CO31aBaeMOro KOMIIPeccopoM y
TypOoreseparopon cepuu TT'B

N3mepenne npou3BOAUTCS P HOMUHAIBHON YacTOTE BpaIlleHHs, HOMUHAIBHOM
M30BITOYHOM JIaBlIeHUU Bojopoaa, pasHoM 0,3 MIIa, yuctore Bogopoaa 98 % u
TeMrneparype oxaaxzaaromero rasza 40 °C.



Hamop nomxen npumepHo coctasisath 8 klla (850 MM Boa. cT.) ais
typOorenepatopoB TI'B momtnoctsio 200-220 MBT u 9 kIla (900 MM Box. CT.) s
TypoorenepatopoB TI'B-300.

3.24. 11, K. IIpoBepka npoXoAuMOCTH BEHTHISAIMOHHBIX KAHAJIOB 00MOTKH
poTopa TypO0oresHeparopa

[IpoBepka npou3BoOAUTCS y TypOOTreHEpaTOPOB C HEMOCPEACTBEHHBIM OXJIAXKIEHUEM
0OMOTOK IO MHCTPYKLHUSM 3aBOJIOB-U3TOTOBUTEIIEH.

3.25. 11, K, T, M. KoHTpO/IbHBIII aHAJN3 COAEPKAHUS BOJIOPOIA U BJIAKHOCTH
ra3a B Kopiyce resepatopa

CopeprkaHue BOIOPOJa B OXJIAXKIAIOLIEM ra3e B KOpITycaxX I'eHepaTopoB ¢
HEIMOCPE/ICTBEHHBIM BOJIOPOJIHBIM OXJIAKJIECHUEM OOMOTOK M CHHXPOHHBIX
KOMIIEHCATOPOB C HEMOCPEICTBEHHBIM U KOCBEHHBIM BOJIOPOAHBIM OXJIAXKICHUEM
JOJIKHO OBITH HE MeHee 98 %; B KopIlycax réHepaTOpOB ¢ KOCBEHHBIM BOJOPOAHBIM
OXJIAXKACHUEM NpH W30BITOYHOM AaBiieHuH Bojoposa 50 klla u Bere - 97 %, npu
n30bITOYHOM JaBiieHnn Bojopoaa o S0 klla - 95 %.

CopeprkaHue KUCIOpo/a B raze y TypOOreHepaTopoB ¢ BOAOPOIHBIM OXJIaXKICHHEM
BCEX TUIOB M CHHXPOHHBIX KOMIIEHCATOPOB HE JIOJKHO MPEBBIIIATH B 3KCIUTyaTalluu
1,2 %, a mpu BBOJIE€ B 3KCIUTyaTalMIO U MOCIIE KAIUTAIbHOTO PEMOHTA IIPU YHCTOTE
Bojiopoaa 98 u 97 % - coorBercrBeHHo 0,8 u 1,0 %, B nomiaBkoBoM rupo3aTBopE,
06auke MpOAYBKH U BOAOPOJOOTACIUTEILHOM OaKe MaclIOOYUCTUTENbHON YCTAHOBKHY -
He Oounee 2 %.

B razoBoii cucteme TypOoreHeparopa, B KOTOPO MPOUCXOAUT MOCTOSHHAS
LHUPKYJISALIMS ra3a (KopIlyc reHepaTopa, TpyOonpoBO/Ibl OCYIIATENS, UMITYJIbCHBIE
TpyOKH razoaHaan3aropa), IpoBepseTcs ero BlaxHocTb. [Ipu 3ToM Temneparypa
TOUYKH POCHI BOJOPO/JIa B KOpITyce TypOoreHepaTopa npu padoyem JaBJIeHUH JOJIKHA
OBITh HUXKE, UEM TEMIIEpaTypa BOJIbI Ha BXOJIE B T'a300XJIaIuTeNH, HO He Bhie 15 °C.

Temneparypa TOUKH POCHI BO3AyXa B KOpIyce TypOoreHepaTopa ¢ moJIHbIM BOJISHBIM
OXJIQXCHUEM HE JIOJKHA MPEBBINIATh 3HAYEHHUS, YKA3aHHOTO B 3aBOJICKOM
WHCTPYKIIUH.

3.26. 11, K, T, M. KoHTpo/IbHBIIi aHAJN3 ra3a HA COJlepPKaHNe BOAOPOIa B
KapTepax MOALIUITHUKOB, CIUBHBIX MACJI0IIPOBOAAX, B Fa30BOM 00beMe
MAaCJSIHOTO 0aKa ¥ IKPAHMPOBAHHBIX TOKONPOBOAX

[Ipu ananu3e npoBepsieTcs coAepaHue BOAOPO/a B YKa3aHHbBIX y3iax. B macisHom
Oaxe cieoB BoAopoaa ObITh He AokHO. Cojep:kaHre BOJAOPOIa B KapTepax
MOJIIIMITHUKOB, CIMBHBIX MACJIONPOBOAAX, SKPAHUPOBAHHBIX TOKOMPOBOJAX, KOKYXax
JMHEWHBIX U HYJIEBBIX BBIBOJOB JOJLKHO ObITH MeHee 1 %.



3.27.11, K, T, M. IIpoBepka pacxoaa Macjia B CTOPOHY BOAOPOAA B YIIVIOTHEHUSIX
reseparopa

[IpoBepka NpoOU3BOJUTCS y TEHEPATOPOB C BOJOPOAHBIM OXJIAKICHUEM C MTOMOILBIO
naTpyOKOB JUIsl KOHTPOJISI Macjia, yCTAHOBJICHHBIX Ha CIIMBHBIX MacJIONpOBOIaX
YIUIOTHEHUH. J[J151 reHepaTopoB, Y KOTOPBIX HE IPEyCMOTPEHbI TaKhe MaTpyOKH,
IIPOBEpPKa MPOU3BOJUTCS U3MEPEHNEM PACX0J1a MACJIA B IOTUIABKOBOM 3aTBOPE MPU
BPEMEHHO 3aKPhITOM BBIXOJITHOM BEHTHJIE 32 OIPEACIICHHBII NPOMEKYTOK BPEMEHHU.
Pacxon Macna B CTOpOHY BOAOPO/ia HE JOJDKEH MPEBBIIIATh 3HAUCHHUM, YKa3aHHBIX B
3aBOJICKMX MHCTPYKILUSX.

3.28. 11, K, T. Onpo0oBanue peryJsitopa ypoBHfl MacJia B THAPO3aTBOpeE AJIsl
cJIMBa MacJia U3 YIUIOTHEHUIi B CTOPOHY reHepaTopa

Onpob6oBanue NPOU3BOJAUTCS Y TEHEPATOPOB € BOJAOPOIHBIM OXJIAXKACHUEM ITPU
paboueM HOMHMHAJILHOM JaBJIEHUU BO3AyXa WM BOJOPOJIa B KOPITyce reHepaTopa.
Jlnana3zoH U3MEHEHUs YPOBHEW Macia B THIPO3aTBOPE JOJIKEH COOTBETCTBOBATH
TpeOyeMbIM YPOBHSM MPHU OTKPHITUH U 3aKPBITUU MTOTUIABKOBOTO KJIanaHa.

3.29. 11, K. I'mgpaBaunyeckue ucnbiTaHus 0ypepHOro 6axka u TpyoonpoBoaos
CHCTEMbI MaCJOCHA0KEHUS YIIJIOTHEHUI

HcnpiTanne nporu3BOAUTCS y TEHEPATOPOB C BOAOPOIHBIM OXJIKICHUEM TIPU
JaBJICHUM Maclia, paBHOM 1,5 pabouero gaBieHHs ra3a B KOpILyce TeHepaTopa.

TpyOomnpoBoibI CUCTEMBI MACIOCHA0KEHUS YINIOTHEHHH 10 peryisaTopa nepenajaa
JABJICHHUS, BKJIFOYAsl IOCIIECIHUN, UCTIBITBIBAOTCS MIPU JABJICHUN Maciia, paBHOM 1,25
HauOOJIBIIEro J0MYyCTUMOTO pabovero JaBieHUs, CO3/1aBaA€MOT0 HICTOYHUKAMHU
MacJ10-CHa0KEHHUS.

[TpoAOMKUTENLHOCTD UCTIBITAHUMN - 3 MUH.

3.30. I1, K, T. IIpoBepka paGoThl peryJjasiropoB JAaBJeHUsS MacJIa B cxeMe
MAacJa0CHA0KeHUs YIJIOTHEH Ui

IIpoBepka Npou3BOAUTCS y TEHEPATOPOB C BOJOPOAHBIM OXJIaXKACHUEM. Perynaropsl
JABJIECHUS YIIOTHSIOUIETO, KOMIEHCUPYIOIIEro U MPHUKUMAIOLIETO Mace
MIPOBEPSAIOTCS IIPHU PATUYHBIX JABJICHUAX BO3JYyXa B KOPITyCE F€HEpPaTOpa B
COOTBETCTBHH C 3aBOJCKOW HHCTPYKIIUEH.

3.31. 1L, K. IIpoBepka naek j1000BBIX YacTeid 00MOTKH CTATOpPA

[IpoBepka mpou3BOAUTCS y TEHEPATOPOB, Maiika JJOOOBBIX YaCTEH OOMOTKH cTaTopa
KOTOPBIX BBITIOJTHEHA OJIOBSIHUCTHIMU MIPUTIOSMH (32 HCKITIOUCHHEM T€HEPATOPOB C
BOJISTHBIM OXJIQXKJICHUEM OOMOTKH).



[IpoBepka nmaek mpu KanmuTaJIbHBIX PEMOHTaX, & TAaKXKe MPU OOHAPYKEHUU PU3HAKOB
YXYIIIEHHS COCTOSIHUS NAEK B MEXPEMOHTHBIN MEPHUO]T, TPOU3ZBOIUTCA MO PELIEHUIO
IJIaBHOTO MHKEHEpa NPEIIPUSITHS.

KauecTBO maek MSITKUMH U TBEPABIMU MPUIIOSAMHU KOHTPOJIUPYETCS TTPU
BOCCTAaHOBUTEJILHBIX PEMOHTAaX ¢ YACTHYHOMN WJIM MOJTHOW 3aMEHONW OOMOTKH.

MeTto npoBepKH U KOHTPOJISE COCTOSTHUS MaeK (BUXPEBBIX TOKOB, YIBTPa3ByKOBO,
TEPMOMHAMKATOPAMH U TepMOTIapaMu, MpudbopamMu HHGPaKpacHON TEXHUKH U JIp.)
YCTaHAaBJIMBAETCA PEMOHTHOM WJIM CIIEHUATIM3UPOBAHHON OpraHu3alyuen.

3.32. 11, K, M. U3mepeHne 3JIeKTPUYECKOT0 HANIPSIZKEHUSI MeK1y KOHIIAMHU BaJia
U HA U30JTUPOBAHHBIX MOAIMIHUKAX

[IpousBoauTcs y paboTarouux reHepaTopoB, UMEIOIINX OJUH UK 00a
M30JMPOBAHHBIX OT KOpITyca (3€MJIM) KOHIIA Bajla POTOPA.

Jlnig onpeneneHus HeIO0CTHOCTH M30JIALIMU MOAMIUITHUKA TypOOreHepaTopa
U3MEPAIOTCS HANPSHKEHUE MEXIY CTOSIKOM (0001MOif) MOAIIUITHUKA

U QyHIaMEHTHOU MINTON (MPU HIYHTUPOBAHUM MACIISTHBIX IJICHOK IIEEK Baja
pOTOpa) U HANPSDKEHUE MEXKIY KOHIIAaMH BaJla poTopa.

[Ipu ucripaBHON M3OJIALMU 3HAYEHUS IBYX U3MEPEHHBIX HAPSHKEHUH TOJKHBI OBITh
MIPAKTUYECKN OJIMHAKOBBI.

Paznuune 6onee yem Ha 10 % yka3pIBaeT Ha HEMCIPABHOCTD U3OJISILIUH.

IIpu npoBeeHNN N3MEPEHNI B COOTBETCTBHUHM C IKCILTyaTallMOHHBIM LIUPKYJIIpOoM No
I1-05-88(2) «O mpenoTBpallieHuH JIEKTPOIPO3UH TypOOarperaTtoBy COnpOTHUBICHHUE
M30JISIIIMY KOPITyca MOAIIUITHUKA JOJKHO ObITh HEe MeHee 2 KOM, CONpOTHUBIICHUE
M30JALMHY MAcIsiHOM TUIEHKH - He MeHee | KOMm.

HcnpaBHOCTH M30SIUN TOIITUITHUKOB U TIOAISITHUKOB THIPOTEHEPATOPOB CIIEAYET
MPOBEPSATH B 3aBUCUMOCTH OT UX KOHCTPYKIIHH, JIMOO TI0 YKa3aHUIO 3aBOIa-
M3TOTOBUTEIISA, TUOO0 CIIOCOOOM, MPUMEHSIEMbIM Ha TypOOTreHepaTopax.

Bennuuna HanpsbkeHUs MEKy KOHIIAMH Bajla HE HOPMUPYETCsI, HO pe3K0e
YBEJIMYEHHE €r0 110 CPABHEHUIO C U3MEPEHHBIM paHee IIPU TOM )K€ HArpy3Ke MalluHbI
MOJXKET yKa3bIBaThb HA U3MEHEHUE OJTHOPOJHOCTH U CUMMETPUYHOCTH B MAarHUTHBIX
LEIsAX CTaTopa v poTopa.

3.33. UcnibiTaHMe KOHLEBBIX BLIBOJA0OB 00MOTKH CTATOpPAa TypOOreHepaTopa
cepuu TI'B

[TomuMo rcTibITaHUH, YKa3aHHBIX B Ta0. 3.1 1 3.2, KOHIIEBBIE BHIBOJIBI C
KOHJICHCATOPHOM CTEKJIOATTOKCHIHON U30JISIIIUEH TTOABEPTAIOTCS UCTIHITAHKUSM IO TITI.
3.33.1, 3.33.2.



3.33.1. I1. U3mepeHue TaHreHca yria JUIIEKTPUYECKHX NMOTEPH (tg J)

N3mepenne npou3BOAUTCS Mepe]] yCTaHOBKOW KOHIIEBOIO BbIBOJIA HA TypOOTreHepaTop
IIPU UCIIBITaTENBLHOM HanpsbkeHnu 10 kB u Temriepatype okpy»karomiero Bozayxa 10-
30 °C.

3HadyeHue tg & COOpaHHOTO KOHIIEBOTO BhIBOJA HE JOJKHO TpeBbImaTh 130 %
3HAa4YeHMs], MOJIyYEHHOTO MPU U3MEPEHUsIX Ha 3aBojie. B ciyuae usmepenus tg o
KOHIIEBOTO BBIBOA 0€3 GpapPopoBBIX MOKPHIIIEK €r0 3HAYCHHUE HE JOJIKHO
npeBbIath 3 %.

B skcrutyaTtanuu u3mepeHue tg & KOHIEBBIX BHIBOJOB HE 0053aTENBHO U €0 3HaYEHHE
HE HOPMHUPYETCH.

3.33.2. 11, K. UcnbITaHuA HA ra30IJIOTHOCTh

HcnpiTanue Ha Ta30IJI0THOCTh KOHIIEBBIX BBIBOJIOB, HCIILITAHHBIX HA 3aBOJIC
nasienueM 0,6 MIla, npouzBoauTcs naBieHuem cxaroro Bozayxa 0,5 MlTa.

KoH1IeBO# BBIBOJI CUMTAETCS BBIIECPKABIIMM UCIBITAHUE, €CIIU ITpH AaBiieHuu 0,3
MIla nagenue naBnenus He npesbimaet 0,5 MM pT. CT./4.

4. MAIIUHBI HOCTOAHHOI'O TOKA
(KPOME BO3BYAUTEJIEN)

4.1. OneHKa cCOCTOSAHUSA U30JAIIMY 00MOTOK MAIINMH MOCTOAHHOI'0 TOKA

MammHbl MOCTOSTHHOTO TOKA BKJIFOUAIOTCS 0€3 CYILIKH MPU COOIIOCHUU CJIETYOLTUX
YCIIOBUI:

a) JUIsl MaIlIMH MOCTOsIHHOTO ToKa /10 500 B - eciu 3HaueHMe COMPOTUBIIECHUS
M30JISIIUUM OOMOTOK HE MEHEE NMPUBEJIEHHOTO B Tabi. 4.1;

0) Julst MallIUH MOCTOSHHOTO TOoKa BhImie 500 B - eciu 3HaueHHe CONMPOTUBIICHUS
M30JIAIMH OOMOTOK HE MEHEe IPUBEICHHOTO B Tabi. 4.1 u 3HaueHue kodduiinenra
abcopOuuu He menee 1,2.

4.2. 11, K, T. U3mepeHnne cONpOTUBJICHUS U30JISIIIUN
a) ConpoTHBIICHUE U30JISIIUA OOMOTOK

N3mepenne npou3BOAUTCS MPU HOMUHAIBHOM HarpsikeHuu ooMoTku A0 0,5 kB
BKJIFOYMTEIBHO MeraoMmmMeTpoM Ha Hamnpspkenue S00 B, a npu HOMHUHAIIBHOM
HarnpsbkeHUH 0OMOTKH BhIte 0,5 kB - meraommerpom Ha Hanpsbkerune 1000 B.



N3mepeHHoe 3HaueHue COMPOTUBIICHUS U30JISLIMU TOJKHO ObITH HE MEHEe
npuBeeHHOro B Ta0m. 4.1. B akcrutyaTanuu conpoTUBIEHUE U30JIALIUA OOMOTOK
M3MEpSIETCSl BMECTE C COEIMHEHHBIMH C HUMHU LICTISIMU U KaOeIsiMu.

6) ComnpoTuBIICHHE U30JSAIIMN OaHIaKeH

N3mepenne npou3BOAUTCS OTHOCUTENIBHO KOPITyCa U YIEP>KUBAEMBbIX UMU OOMOTOK.

N3mepeHHoe 3HaueHue COMPOTUBIICHUS U30JIALIMU JOJKHO ObITh HE MeHee 0,5 MOw.

4.3. 11, K. UcnibITaHHMe U30/SILUH NOBBINIEHHBIM HANPS)KEHHEM MPOMbILIIICHHOM

HacCTOThI

3Hau€HHE UCTIBITATENILHOTO HAIPSKEHUS yCTaHaBIIUBaeTCs 1o Tao. 4.2.

HpOI[OJ'DKI/ITCJ'IBHOCTB MMPHUIIOKCHUA UCIIBITATCIbHOI'O HAIIPSKCHUA 1 muH.

Tabmura 4.1

HaumeHnbmimne AOIMYCTUMBbIC 3HAYCHHUA CONMPOTUBJIICHUSA U30JAIIUA 00MOTOK

MallIlMH IMMOCTOAHHOI'O TOKA

ConpoTusnenne u30ssuu R ¢, MOM, Ip1 HOMUHAIILHOM

Temmeparypa HaIpsDKECHUM MallvH, B
oomoTtku, °C
230 460 650 750 900
10 2,7 5,3 8,0 9,3 10,8
20 1,85 3,7 5,45 6,3 7,5
30 1,3 2,6 3,8 4,4 5,2
40 0,85 1,75 2,5 2,9 3,5
50 0,6 1,2 1,75 2,0 2,35
60 0,4 0,8 1,15 1,35 1,6
70 0,3 0,5 0,8 0,9 1,0
75 0,22 0,45 0,65 0,75 0,9

Taonuua 4.2




HcnbiTaTeabHoOE HANIPAKCHUEC I[pOMbIHI.]'IGHHOﬁ 4acCTOTHI AJi U30JIAIIMH MAIIIUH
MMOCTOAHHOIO TOKA

. HcneiTaTensHoe
HcneiTyeMbli 31€EMEHT [Ipumeyanue
HanpspbkeHue, kB
1. O6MOTKH [TpuHMMaeTcs Mo JI)1st MammH MOIITHOCTRIO 0oJiee
HOpMaM, MIPUBEJCHHBIM B 3 KBT
Tabn. 3.2, 1. 6
2. bangaxu siKops 1,0 To xe
3. Peocratsl 1,0 M30ms1110 MOXKHO
IIyCKOPETYJINPOBOYHBIE VICIIBITBIBATH COBMECTHO C
pE3UCTOPBI M30JISIUEN LIeTen
BO30YXKICHUS

4.4. U3mepenne CONPOTUBJICHUSA TOCTOSIHHOMY TOKY

N3mepenust mpou3BOISTCS y TEHEPATOPOB, a TAKXKE AIEKTPOABUTATENEH TTPU
XOJIOJIHOM COCTOSIHUM OOMOTOK MatmuHbl. HOpMBI AOIMyCTUMBIX OTKIOHEHUN
COMPOTHUBJICHUS TIPUBEICHHI B Ta0I. 4.3.

4.5. 11, K. U3mepeHue BO3AYIIHBIX 3230POB MO/ MOJIOCAMHU
N3MepeHne npou3BOANUTCS Y TEHEPATOPOB, a TAKXKE 3JIEKTPOJBUTaTENICH MOIIHOCTHIO
6onee 3 kBT npu moBoOpoTe SAKOPS - MEKIY OAHOU U TOM YK€ TOUKOU SAKOPS U

IIOJIFOCaMU.

Pa3mepsl 3a30poB B TuaMeTpaibHO MPOTUBOIIOIOKHBIX TOUKAX HE JOJKHBI
OTJIIMYATHCS APYT OT Apyra 6osee yem Ha =10 % ot cpennero pasmepa 3azopa. (Eciu
B 3aBOJICKOM MHCTPYKIMU HE YCTAHOBJIEHBI 0OJIee )KeCTKUE TpeOOBaHUSL. )

Taomuua 4.3

Hopma oTkJ/I0HeHHsl 3HAYEHUIT CONIPOTUBJICHUS IOCTOSTHHOMY TOKY

. Bu
HcnbiTyembli 3iieMeHT . Hopwma [Tpumeuanue
VICTIBITAHUSA
1. O6MoTKH I, K  3HayeHus COMpOTUBIEHUS
BO30YKICHUS 0OMOTOK HE JIOJIKHBI

OTJIMYATHCI OT UCXOIHBIX
3HauyeHuil 0osiee yem Ha 2 %



Bun

UcnbiTyemblii 31€eMEHT Hopwma [Tpumeuanue

W CIIBITAHUS
2. OOMOTKa sIKOps I, K 3nayeHus U3MEPEHHOTO N3mepenus
(Mexay COTPOTHUBJICHUSI OOMOTOK HE TPOU3BOISITCS Y
KOJIJICKTOPHBIMHU JOJDKHBI OTJIMYATHCS APYT OT MAIITUH MOITHOCTHIO
TIJJACTUHAMH ) npyra 6osiee uem Ha 10 %, 3a 6omnee 3 kBT

UCKITIOUECHUEM CITy4acs,
KOT'/1a 3TO 00YCITIOBJICHO
CXEMOU COEIMHEHUS

3. Peocrarsl n IT 3HaYeHUE U3MEPEHHOTO N3mepenus
ITyCKOPETYJUPOBOYHbIE CONIPOTHUBJICHUS HE JOJDKHO MPOU3BOASATCS Ha
PE3UCTOPHI OTJINYATHCS OT UCXOAHBIX  KaXI0M

naHHbIX Oosiee yeM Ha 10 % OTBeTBIEHUHU

K He nomxHo ObITH OOPHIBOB
reneu

4.6. I1, K. CHsATHE XapaKTePUCTHUKH X0JI0CTOI0 X042 U UCIIbLITAHUE BUTKOBOM
U30JISIIU T

Xapakrepuctuka XX CHUMAETCs y T€HEpATOPOB NOCTOSTHHOTO ToKa. [logbem
HaIpsDKEHUS MPOU3BOIUTCS 10 3HaUeHus, paBHOro 130 % HOMHUHAIBHOTO.

OTKIJIOHEHHSI 3HAYECHHUI CHATOM XapaKTEPUCTUKH OT 3HAYEHUH 3aBOJICKOMN
XapaKTEePUCTUKH HE JOJKHBI ObITh 0OJIbILE AOMYCTUMO MOTPEIIHOCTH U3MEPEHUI.

[Tpu ucbITaHUY BUTKOBOW M30JISAIIMN MAIIMH C YUCJIOM ITOJIFOCOB 00JIee YEThIpEX
3HAYCHHUE CPETHErO HAMPSDKESHUS MKy COCSTHUMH KOJUICKTOPHBIMU TUIACTHHAMHM HE
JIOJKHO OBITH BhILIE 24 B.

[IponomKUTENHHOCTh UCTIBITAHUS. BUTKOBOM M30JISIIUH - 3 MUH.
4.7. 11, K. IIpoBepka paGoThl MAIIIMH HA X0JIOCTOM XOIY

[TpoBepka mpousBouTCS B TeueHHe He MeHee | 4. OueHnBaeTcsi pabodee COCTOSHUE
MaIlHbI.

4.8. I1, K. Onpenesenne npeaejoB peryJiupoBaHUs YaCTOThl BpalleHHsI
3JIEKTPOABUTraTe el

[Ipon3BOaUTCS HA XOIOCTOM XOMY U IOJI HATPY3KOM Y AJIEKTPOIBUTATENEH C
pPEryIupyeEMON YaCTOTOM BPAILICHUS.



Hpez[em,l PETYINPOBAHUA OOJIZKHBI COOTBCTCTBOBATL TCXHOJIOI'MYCCKUM AadHHBIM
MCXaHU3MaA.

S. JJIEKTPOABUT'ATEJIN
IHEPEMEHHOI'O TOKA

5.1. U3mepeHne cONPOTUBJIEHUS U30JISIIIAN

[Tpon3BoaUTCS MEraOMMETPOM, HAIIPSHKEHUE KOTOPOTO yKa3aHo B Ta0u. 5.1.
JlonmycTUMBIe 3HAYSHHST COTTPOTUBIICHUS M30JIAIUU ¥ KOAPPHUIIUEHTA
abcopoumu R ¢ R 15 ykazaHsl B Ta0m. 5.1- 5.3.

5.2. OueHka cOCTOSTHUS U30JISIIIUN 0OMOTOK JJIEKTPOABUIaTe e NMPHU pelieHun
BOIIPOCAa 0 HEOOXOAMMOCTH CYIIKH

DNEeKTPOBUTATENN IIEPEMEHHOTO TOKA BKITIOYAIOTCS 0€3 CYIIIKH, €CIIA 3HAYCHUS
COMPOTHUBJICHHS U30JIAILIMH 0OMOTOK U Kod(duimieHTa abcopOIiny He HUKE
yKa3aHHbIX B Tabm. 5.1- 5.3.

5.3. UcnbiTaHMe NOBBINIEHHBIM HANPSI)KEHUEM MPOMbINIEHHONH YaCTOThI

3Ha4YeHHEe UCTIBITATEIbHOTO HAMPSHKEHUS IPUHUMAETCs COorjacHo Tad. 5.4.
[1po10IKUTENBHOCTD MPUIIOKEHUS UCTIBITATENILHOTO HANPSKEHUsT 1 MUH.

5.4. 11, K. U3mMepeHue cCONPOTUBJICHUS IOCTOAHHOMY TOKY
W3mepenne npou3BOAUTCS MPU MPAKTUUECKU XOJIOIHOM COCTOSIHUM MAIIUHBI.
5.4.1. O6MOTKHM cTaTopa ¥ poropa’

' ConpoTHBIIEHHE TIOCTOSHHOMY TOKY OOMOTKH POTOpPa U3MEPSIETCS Y CHHXPOHHBIX
AIIEKTPOJIBUTATENEH U aCHHXPOHHBIX AJIEKTPOIBUTATENEH ¢ (Da3HBIM POTOPOM.

N3Mmepenune npou3BoAUTCS Y AIEKTPOABUraTEIeH Ha HaNpshkeHue 3 kKB u Bolle.

[IpuBeneHHBIE K OMMHAKOBOW TEMIIEPATYPE U3MEPEHHBIE 3HAUEHUSI COTPOTUBIICHUI
pasnu4HbBIX a3 0OMOTOK, a TaKKe OOMOTKH BO30YK/IEHUS CHHXPOHHBIX JBUTAaTENeH
HE JIOJDKHBI OTJIMYATHCS APYT OT JPyra U OT UCXOAHBIX JaHHBIX 0oJibIIe yeM Ha 2 %.

Tao0muma 5.1

JomycTumble 3HAYEHHUS CONPOTUBJICHUS U30JAUMH 1 KoO3punuenta adbcopouumn



Jonyctumoe

3HaYCHUE
. Hanpsoxenune
Ucneityemprii Bun COITPOTHUBIICHUSA
[MeraomMmMeTpa, [Ipumeuanue
AJIIEMEHT [M3MEPEHUS B n3oisiuu, MOwm, u
ko3¢ duirenTta
abcopOnum
COOTBETCTBHH C
1. O6moTKa IIK, T* | 2500/1000/ EKagaHHgMH Tabn. B dkcruryararmn
icTaTopa 500** 52 onpesieneHue Koaguime
abcopouuu R ¢ R 150053
J11st TOJIBKO JUIS DJIEKTPOJIBUTA
DIIEKTPOABUTATENEH, [HAIIPSYKEHUEM BbIIIE 3 KB
HaxOIIIINXCS B [[aomHocmo oostee 1 MB-
DKCILTyaTaluH,
IOy CTUMBIE
BHAYCHUS
COMPOTUBJICHUS
30JIUHU R 60v ¥
r([oa(p(bnunem
aOCOpPOITNY HE
OPMHUPYIOTCS, HO
OJIKHBI
YUTBIBATHCS NIPU
€IIEHUH BOIIpOca O
€00X0JIUMOCTH UX
CYIIKU
2. O6MoOTKa poTopa II 1000 0,2 IM3mepenne npon3BOIUTC:
(momyckaercs CHUHXPOHHBIX 3JIEKTPOJIBU
500) U 3JIEKTpOoABHraTenei ¢ ¢
OTOPOM Ha HaIpsHKEHHE
K, T* - BIILIE WJIK MOILITHOCTBIO O
Bt
3. I, K 250 -
TepMOMHINKATOPHI
O€JIMHUTEIbHBIMU
pOBOIAMHU
4. [ToqmunHuKn I, K 1000 - M3mepenne npon3BOIUTC:

DJICKTPOABUTATEIICH HA

anpsoxeHue 3 kB u BbIII
OJILIUITHUKHA KOTOPBIX M




Jonyctumoe

3HaYCHUE
. Hanpsoxenue
Ucneityemprii Bun COITPOTHUBIICHUSA
MEraoMMeTpa, [Ipumeyanue
AJIIEMEHT [M3MEPEHUS B nzossiun, MOw, u
ko3¢ duirenTta
abcopOnum

30JISIIIUI0 OTHOCUTEIBLHO
ET?,MepeHHe MIPOU3BOIUTC!
OTHOCUTEIILHO (pyHIaMEH
IUTATHI PY TTOJTHOCTBIO
COOpaHHBIX MACJIOMIPOBOI
DKCILTyaTaI[ii H3MEPEHUE

POU3BOIUTCS IPU PEMOH
ELIeMKOI?I poropa

* [Ipu TeKyLIUX peMOHTaX U3MEPSIETCsI, €CIU AJI 3TOTr0 He TpedyeTcs ClieluaaIbHO
MPOBEICHUS IEMOHTAXKHBIX padoT.

** ConpoTuBJICHUE U30JIALMHA U3MEPSIETCS IPU HOMUHAIBHOM HAIPSIKEHUU OOMOTKHU
10 0,5 kB BrirounTenbHo MmeraoMmmeTpoM Ha Hanpspkenue 500 B, nmpu HoMuHaIbHOM
HarnpsbkeHuH 0OMOTKH cBbIte 0,5 kB 10 1 kB - MmeraoMmmerpom Ha Hanpspkenue 1000
B, a npu HOMUHaTBHOM HanpsKeHUH 0OMOTKH Bhile 1 kKB - MeraommeTpom Ha
Hanpspkenne 2500 B.

Tao0muma 5.2

JomycTumble 3HAYEHHUS CONPOTUBJICHUS U30JAUMH 1 Ko3dunmenta adbcopouumn
JIA 0OMOTOK CTATOPA 3JIEKTPOABUIaTe1ei

Kputepuu olieHKH COCTOSTHUS U30JISIUN OOMOTKHU

craTopa
MoIIHOCTh, HOMMHAJIBHOE
HaNpsOKEHUE JIeKTPOABUTATENS,
HAYCHUE COMPOTUBIICHUSI HAYCHU
BUJ H30JISIITUM OOMOTOK SHATCHHC COLIPOTHBIIC SHATCHHC
n3omsiuu, MOm kod(ppunmenta

abcopommu R ¢ R 15~

1. MomHocTs 601ee 5 MBT, CornacHo ycnoBUsAM
TEPMOpEAKTUBHAS U BKJIFOUEHHS] CHHXPOHHBIX
MHKAJICHTHAs reHepaTopoB 1. 3.2

KOMIIAyHAUPOBAHHAA U30JIAINA

2. Momnocts 5 MBT 1 Hike,  Ilpu temneparype 10-30 °C He menee 1,3 pu



Kputepuu oLieHKM COCTOSTHUS U30ISIUU OOMOTKHU

cTaTopa
Mo1IHOCTh, HOMMHAJIBHOE
HaIPsHKCHHUE JIEKTPOIBUTATEIIS,
3HAUYCHUE COTIPOTUBIICHUS 3HAYCHHE
BUJ] U30JISIIIUHA OOMOTOK
n3onsiuu, MOm kod(punrenta

abcopOumu R ¢ R 15

HanpsbkeHue Boie 1 kB, COIPOTHUBIICHUE M30JIsIIMK HE | TemmepaTtype 10-30
TEPMOPEAKTUBHAS HU30JISILUS HIKE JIECATH METAOM Ha °C
KHUJIOBOJIbT HOMUHAJILHOTO
JINHEMHOTO HANIPSYKEHUS

3. JIBuratenu ¢ MmukajieHTHOM  He Hipke 3HaUCHUH, He mmxe 1,2
KOMIIayHJIUPOBAHHOU yKa3aHHBIX B Ta01. 5.3

M30JISIIIMEH, HATTPSI)KEHUE CBBIIIIE

1 xB, momuocts ot 1 10 5 MBT

BKJIIOYMTEIBHO, a TAKXKE

JIBUTATENIM MEHbIIIEH MOIIHOCTH

HAPYKHOM YCTAHOBKH C TaKOH

)K€ U30JIALUEN HANIPSKEHUEM

cBbie 1 kB

4. Jlpuratenu ¢ MUKaleHTHON  He HMXe 3HaUYCHMUI, -
KOMITayH/INPOBaHHOU yKa3aHHBIX B Ta01. 5.3

W30JISLHUEN, HAPSHKEHUE CBBILIE

1 kB, momtHocTh MmeHee 1 MBT,

KpOM€ YKa3aHHbIX B II. 3

5. Hanpspxkenue nuxe 1 kB, Bce He nmxke 1,0 MOwm nipu -
BU/JIbI U3OJISILIUH remmneparype 10-30 °C

Tabmuma 5.3

Haumenbme 10nycTuMbie 3HAYCHUS CONPOTUBJICHUS U30JISILIUM 1JIs1
3JIEKTPOABHUIaTe e

(Tabm. 5.2, . 3 u 4)



Conportusnenne uzoaanuu R ¢, MOM, npy HOMUHAIBHOM
HamnpsHKeHUH 00OMOTKH, KB

Temmeparypa
oomoTkH, °C

10
20
30
40
50
60

75

3-3,15
30
20
15

10

6-6,3
60
40
30
20
15

10

10-10,5

100

70

50

35

25

17

10

Tabnuma 5.4

HcnbiTaTe/bHbIE HATPSIZKEHUS MPOMBIIIJIEHHOH YACTOTHI 1JIs1 00MOTOK
3JIeKTPOJBUTaTe€eii TepeMEeHHOr0 TOKA

HomunansHoe
MomHoCTb
o Bun HAPSDKEHUE HcnbiTaTenpH
HcnbiTyeMblit 21eMeHT AIICKTPOIBUTATES, |
[MCIIBITAHUS <Br AIICKTPOABUTATENS, HaIpsDKEHUe,
kB
1. O6moTKa I1 Menee 1,0 Hwuxe 0,1 0,82 U yon 0
icTaTopa™**
Or 1,0 Huxe 0,1 0,8( U som +1
u 10 1000 Beie 0,1 0,82 U wou 1), 1
menee 1,2
Ot 1000 u 6oinee o 3,3 0,82 U you +
BKJIIOUUTEJIHLHO
Ot 1000 u 6onee || Coie 3,3 10 6,6 0,8:2,5 U yo
BKJIFOUNTEIHHO




HomunannHoe
MomtHoCTb
o Bun HAIPSDKEHUE HcnbiTaTenpH
UcnpiTyeMblit 21€MEHT AIICKTPOABUTATENS,
[MCITBITAHUS DIIEKTPOIBUTATEIS, HanpsHKCHHE,
KBT
kB
Ot 1000 u 6oiee Cspiie 6,6 0,82 U yom +
K 40 u OGonee, a 0.4 1 HIDKE 1,0
TaKKe
AIEKTPOIBUTATEIH 0,5 1,5
OTBETCTBEHHBIX
%k
MEXaHU3MOB 0,66 17
2,0 4,0
3,0 5,0
6.0 10,0
10,0 16,0
Menee 40 0,66 u HIDKE 1,0
2. O6MoOTKa poTopa II - - 8-KpaTHOE U 4o €
ICHHXPOHHBIX bl BO30YKJICHHUS,
HIIEKTPOIBUTATENEH, MeHee 1,2 n He €
peaHa3HAYECHHBIX ISt 2,8
€MOCPEICTBEHHOTO
yCKa, ¢ 0OMOTKOM K - - 1,0
030y>KICHHUS,
3aMKHYTOW Ha
€3UCTOp WU
CTOYHUK MUTAHHUSI™ **
3. OOMOTKa poTopa II, K - - 1,5 U, **, Ho He
HIEKTPOABUTATEIIS C 1,0
a3HBIM POTOpPOM ***
4. Peauctop nenu I, K - - 2,0
E&IH@HI/IH OJIS
WHXPOHHBIX
JIBUTATCIICH




Homunansnoe
Mo1HOoCTh
. Bun HaIPSKECHUE HcnpiTaTensH
HcnbITyeMbIi 2J1EMEHT AJIEKTPOABUTATENS,
VICIIBITAHUS DIIEKTPOABUTATENS,|  HANPSIKEHUE,
kBT
kB
5. PeocTaThl 1 II, K - - 1,5 U, **, HO He
YCKOPETYJIMPOBOYHBIE 1,0
€3UCTOPBI

* MicripiTanre HEOOXOAMMO MPOU3BOAUTH MPHU KAMUTATLHOM peMOHTE (06€3 CMEHBI
0OMOTOK) TOTYAC TIOCJIe OCTAHOBA JICKTPOIBUTATEINS JI0 €T0 OUYUCTKH OT
3arps3HEHUS.

** U, - HanpsDKEHHE Ha KOJIbIAX MPU Pa30MKHYTOM HETIOJBUKHOM POTOPE U MOJTHOM
HaNpsHDKEHUM Ha CTaTope.

4% C paspemnieHus: TEXHUYECKOr0 PYKOBOJIUTENS NPENPUSITUS UCIIBITAHNE
neurarenei HanpsbkeHnem 10 1000 B mpu BBojE B KCILTyaTalllIO MOXKET HE
MPOU3BOAUTHCA.

5.4.2. PeocTaTbl U MyCKOPEryJTUPOBOYHbIC PE3HCTOPHI

J1J1s peocTaToB U MyCKOBBIX PE3UCTOPOB, YCTAHOBIECHHBIX HA 3JIEKTPOABUTATEISAX
HanpsbkeHreM 3 kKB u Bblllie, CONPOTUBIICHUE U3MEPSIETCS Ha BCEX OTBETBICHUSX. [
AIIeKTpoJIBUTaTeNel HanpshkeHneM Huke 3 kB u3Mepsiercs obiiee conpoTuBieHne
PEOCTATOB U IIyCKOBBIX PE3UCTOPOB U MPOBEPSAETCS LETOCTHOCTh OTIAEK.

3HaueHUs CONMPOTUBIICHUH HE TOJDKHBI OTIMYATHCS OT UCXOTHBIX 3HAYEHUHN OOJIbIIe
yem Ha 10 %.

[Ipu kanuTanbHOM PEMOHTE MPOBEPSIETCA LIETOCTHOCTD LIETIEH.
5.5. I1, K. U3mepeHne BO3AYLIHOIO 3230Pa MEXKAY CTAJIBI0O POTOPA U CTATOPA

H3mepenue 3a30p0oB T0JKHO MTPOU3BOJUTHCS, €CIIH MO3BOJIET KOHCTPYKIUS
anekTpoasuratens. [Ipu 3Tom y snektpoasurateneit mouHocthio 100 kBT 1 6onee, y
BCEX DJIEKTPOJABUTATENEH OTBETCTBEHHBIX MEXaHU3MOB, a TAKXKE Y
AJIEKTPOJBUTATENICH C BHIHOCHBIMU MOAIIMITHUKAMH U 1O UIUITHUKAMU

CKOJIb)KEHHSI BEJIMYMHBI BO3AYIIHBIX 3a30POB B MECTaX, PACHOJI0KEHHBIX 110
OKPY>KHOCTH POTOpPa U CIABUHYTHIX IPYT OTHOCUTENBHO JIpyra Ha yroi 90°, wiu B
MecCTax, ClelraIbHO MPEeyCMOTPEHHBIX MPU U3TOTOBICHUH 3JIEKTPOIBUTATENS, HE
JOJDKHBI OTJIMYAThCs 00mbImie yem Ha 10 % oT cpegHero 3HaYeHUSI.

5.6. I1, K. U3MepeHue 3a30p0B B MOJAIIUITHUKAX CKOJIbKEHUSA



YBennueHue 3a30poB B MOIIUITHAKAX CKOJBKECHHS 0oJiee 3HAUCHUH, IPUBEICHHBIX B
Tabu. 5.5, yka3zpiBaeT Ha HEOOXOIMMOCTh Mepe3aIMBKU BKJIA IBIIIIA.

Tabmura 5.5

I[OHyCTI/IMbIe BCJIMYHMHBI 3230P0B B INOJAIIIUITHUKAX CKOJIbKCHUSA
IJICKTPOABUTATEC/IA

3a30p, MM, TIPH YacTOTE BpalieHus, 00/MUH
HomunanbHbI

TMaMeTp Bajia, MM ot 1000 mo 1500

10 1000 (BKITIOUHTEIbHO) cBbiie 1500

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. 11, K. IIpoBepka padoThl 3JIEKTPOABUIATE/IsI HA X0JIO0CTOM X0y HJIH C
HEHATrPY>KeHHBIM MEXaHU3MOM

[IpousBoauTcs y 2neKTpoABUTaTENEN HANPsKEHUEM 3 KB 1 Bbllie. 3HaueHuE TOKa
XX 111 BHOBb BBOJIUMBIX AJIEKTPOJABUTATENIEH HE HOPMUPYETCS.

3HadyeHue Toka XX mociie KamuTaabHOTO PEMOHTA AJICKTPOABUTATENS HE JOJIKHO
oTnnyathest 6ombIe yem Ha 10 % oT 3HaYeHUS TOKA, U3MEPEHHOTO TIEPE] €T0
PEMOHTOM, TIPH OJJMHAKOBOM HANPSUKEHUH Ha BBIBOJAX CTaTOpa.

[Ipo10KUTENBHOCTD MPOBEPKU AJIEKTPOABUTATENEH T0KHA ObITh HE MeHee | .

5.8. 11, K, M. U3mepenne BUOpaUMU NOAMIUITHUKOB 3JIEKTPOABUIATEIS



N3MmepeHne npou3BoANUTCS Y AIEKTPOABUTATENEH HaIpsKeHneM 3 KB u Bblle, a
TaKXe y BCEX DJIEKTPOJABUraTEICH OTBETCTBEHHBIX MEXAHU3MOB.

BeprukainbHas U monepeyHas COCTaBIISIIONIME BUOpaluu (CpeIHEKBAPATUUECKOE
3Ha4YeHHe BUOPOCKOPOCTH UM pa3zMax BUOPOCMEIICHHUI), U3MEPEHHBIEC Ha
MOJAIIMITHUKAX AJIEKTPOJABUTATENIEH, COUJIEHEHHBIX C MEXAaHU3MaMU, HE JIOJKHBI
MIPEBBIIIATH 3HAUCHUH, YKA3aHHBIX B 3aBOJACKUX UHCTPYKLHSAX.

[Ipu OTCYTCTBUM TaKWX YKa3aHUU B TEXHUYECKOW TOKYMEHTAIIUU BUOpALIUS
MOJIIMITHUKOB 3JIEKTPOJIBUTATENIeH, COWICHEHHBIX C MEXaHU3MaMH, HE JOJHKHA OBbITh
BBILIE CIEAYIOIINX 3HAYEHUN:

CunxpoHHas yactoTta BpauieHusi, oo/mua 3000 1500 1000 750 u
MeHee
BuOpanust noAIMnHUKOB, MKM 30 60 80 95

[lepuonyHOCTh U3MEPEHHI BUOPAIIMHU y310B OTBETCTBEHHBIX MEXaHU3MOB B
MEXPEMOHTHBII Nepro/ T0JKHA OBbITh YCTAaHOBIIEHA MO TpaduKy, YTBEPKIACHHOMY
TEXHUYECKUM PYKOBOJUTEIEM IEKTPOCTAHLUU.

5.9. 11, K. U3mepenue pa3dera poropa B 0C€BOM HANPaBJICHUH

N3mepenue nporu3BOUTCS y SJIEKTPOABUTATENCH, UMEIOIIUX MO ITAITHUKI
CKOJIbYKCHUS.

OceBoii pa3bder poTopa aBUTraTelNs, HE COEIMHEHHOTO C MEXaHU3MOM, 3aBUCUT OT
KOHCTPYKIIMH JIBUTaTeNsl, IPUBOJUTCS B TEXHUUECKOW TOKYMEHTALIMM HA IBUTaTENb U
JIOJDKEH COCTABJIATH OT 2 710 4 MM Ha CTOPOHY OT HEWTPAJILHOTO MOJIOKEHHUS
ONpPENENIEMOro JEHCTBUEM MATHUTHOTO MOJISl IPU BPAILLIEHUU POTOpa B
YCTaHOBUBUIEMCS PEKUME U (PUKCUPYEMOTO METKOM Ha Baly.

' Ec/u B MHCTPYKLUM 110 DKCILIyaTalMy HE OTOBOPEHA Ipyras HOpMa.

Paz6er potopa nmpoBepsieTcs MpH KamUTaaIbHOM PEMOHTE Y 3JICKTPOIBUTATENEH
OTBETCTBEHHBIX MEXaHU3MOB WJIM B CIIy4ae BEIEMKH POTOpA.

5.10. I1, K. ITpoBepka padoThI 3JIEKTPOABUTATEISI 10l HATPY3KOM

[TpoBepka MpOU3BOAUTCS IPU HEM3MEHHOM MOIITHOCTH, MTOTPEOIsIEMOi
ANEKTPOABUTATENEM U3 ceTH, HE MeHee S0 % HOMUHAIBHOM, U IIPH COOTBETCTBYIOLIEH
yCTaHOBUBIIEICS Temnepatype oOMoToK. [IpoBepsiercs TernnoBoe u BUOpaIMOHHOE
COCTOSIHME JIBUTATEIS.

5.11. I1, K. 'mapaBinyeckoe ncnbITAHNE BO3AYX00XJIAAUTEsI

Ucnpitanne npousBoauTcst n30b1TouHbIM naBieHueM 0,2-0,25 MIla B Teuenue 5-10
MWH, €CJIU OTCYTCTBYIOT JIPYTUE YKAa3aHUS 3aBOJA-U3TOTOBUTEIIA.



5.12. K, M. IIpoBepka HCIIPABHOCTH CTePKHEH KOPOTKO3AMKHYTBIX POTOPOB

[IpoBepka NponU3BOAUTCS Y ACUHXPOHHBIX 3JIEKTPOJBUIaTENICH MPU KaUuTalIbHbIX
PEMOHTaxX OCMOTPOM BBIHYTOT'O POTOPA WJIM CIELUUAIbHBIMA UCIIBITAHUSIMU, A B
MPOILECCE IKCILTYaTalluH 110 Mepe HEOOXOAUMOCTH - TIO MYJIbCAIUSAM pabOyero wiu
ITyCKOBOT'O TOKa CTaToOpa.

5.13. UcnbiTaHue BO30yauTE €

HcnpiTanue Bo30yauTenei MPOU3BOIUTCS Y CHHXPOHHBIX 3JIEKTPOJABUTaTENEH B
COOTBETCTBHHM C YKa3aHHUSIMU paznena 32.

6. CUWJIOBBIE TPAHC®OPMATOPBDI,
ABTOTPAHC®OPMATOPBI 1
MACJISIHBIE PEAKTOPBI'

! lanee - TpanchOpMaTOPEL.
6.1. I1. Onpenesienne yca0BUii BKIOYeHUs TpaHcGopMaTOpoB

6.1.1. KoHTpo/1b IPH BBO/I€ B IKCILIYaTAIIMIO HOBBIX TPAHC(POPMATOPOB U
TpaHcGopMaTOPOB, NPOLIEAIINX KAMTAJIbHBIA WJIH BOCCTAHOBHUTEIbLHbIN
PEMOHT €O CMEHOI 00MOTOK Y M30JIII[UM (ePpBOe BKJIKYECHHE)

KoHTposb ocyliecTBisieTcss B COOTBETCTBUU C TPEOOBAaHUSAMU pazzena 6 u
WHCTPYKLHMI 3aBOJIOB-U3TOTOBUTEIICH.

6.1.2. KoHTpo.1b pU BBO/€ B IKCILIyaTALMIO TPAHC(POpPMaTOPOB, NPOLIEAIINX
KANUTAJIbHBIN PEMOHT B YCJIOBHUAX IKCIIyaTauuu (0e3 cMeHbl 00MOTOK U
U30JIALMN)

KoHTponb ocymiecTBiasieTcs: B COOTBETCTBUU ¢ TpeOoBaHusaMHU paznena 6 u PIIU 34-
38-058-91 «Tunosas TexHojorudeckas HHCTPYKIus. TpanchopmaTopsl
HarnpspkeHreM 110-1150 kB montHOcThIO 80 MB- A 1 6051€e. KanuTanbHbIi peMOHT.

6.2. I1, K, M. XpomaTorpaguueckuii aHaJIU3 ra3oB, pACTBOPEHHbIX B MacJie

[IpousBoautcs y TpancdopmatopoB Hanpsbkenrem 110 kB u Bbiiie, a Takxe
0JI0YHBIX TpaHC(HOPMATOPOB COOCTBEHHBIX HYX]I.

Coctosinue TpaHchOpMaTOPOB OLEHUBAETCS ITyTEM COTIOCTABICHUS U3MEPEHHBIX
JAHHBIX C TPAHUYHBIMU 3HAYECHUSMH KOHIICHTPALIMU T'a30B B MACJI€ U [0 CKOPOCTH
pOCTa KOHILIEHTpAluy ra30B B Macle.



Ouenka cocTosiHUS TpaHC(HOPMATOPOB U OIPEACIICHUE XapaKTepa BOZMOXKHBIX
ne(dEeKTOB MPOU3BOASTCS B COOTBETCTBUU C PEKOMEHAAIMSIMU MeToIndecKux
yKa3aHUH MO0 JUArHOCTUKE Pa3BUBAIOIINXCS AEPEKTOB MO pe3yibTaTam
XpoMaTorpadudecKoro aHaan3a ra30B, PACTBOPEHHBIX B TpaHC(HOPMATOPHOM Maciie
(P 34.46.302-89).

XpomaTorpaduueckuit KOHTPOJIb JOJKEH OCYIIECTBISTHCS B CISAYIONINE CPOKH:

- Tpanchopmaropsl HanpsikeHueM 110 kB momtHOCTRIO MeHee 60 MB-A u 61ouHbIe
TpaHchopMaTopbl COOCTBEHHBIX HYX ] - yepe3 6 Mec. Ioclie BKIIIOUEHHUS U Jjajiee He
pexe 1 paza B 6 mec.;

- Tpancopmaropsl HanpstkeHuem 110 kB momntHocthio 60 MB-A u Gonee, a Takxke
Bce TpaHchopmaropsl 220-500 kB B Teuenue nepsbix 3 cyT, yepes 1, 3 u 6 mec. nocie
BKJIIOUEHHUS U J1aJiee - He pexe | pasza B 6 mec.;

- Tpancopmaropsl HanpskeHueMm 750 kB - B TedeHue nepBbIX 3 cyT, uepes 2 Helenu,
1, 3 u 6 Mec. nociie BKJIIOYEHHUS U J1aliee - He pexe 1 pa3za B 6 mec.

6.3. I1, K, M. OueHka BJIa:KHOCTH TBEPAOH U30JISIIIUMN

[IpousBoautcs y TpancpopmaropoB HanpspkeHreM 110 kB u Bbiiie MomHocThio 60
MB-A u Goee.

JlomycTumMoe 3Ha4eHHE BJIAr0CO/IePKaHNsl TBEPON U30JIALIUA BHOBb BBOJUMBIX
TpaHchopmMaTopoB U TpaHCHOPMATOPOB, MPOUIESAIINX KAlIUTAIbHbIN PEMOHT, - HE
BbIIE 2 %, a SKCIUTyaTUpyEeMbIX TpaHc(hOpMaTopoB - He Beiie 4 % nmo Macce
(oOpazen TBepAOH U30IAIMH TOIMHON 3 MM). Briaroconepskanue TBepaon
M30JISIIMY B IPOLIECCE IKCILTyaTalluK JIOIYCKaeTCsl HE ONPENeNATh, €ClIU
BIIarocojiepkaHue Macia He npesbimaet 10 1/T.

Bnaroconepsxanue TBep0il U30JSLUM TIEPE] BBOAOM B AKCILTyaTalUIO U MPU
KaUTaJILHOM PEMOHTE OTPEIEISIETCS TI0 BIAroCOACPKAHUIO 3aJI0KEHHBIX B OaK

00pa3noB m3osmud. B mporniecce skcrutyarauu TpanchopmMaropa J0ImyCKaeTcst
OIIEHKA BIIATOCOJIEPKAHUS TBEPJOU N3OJISAIIUY PACUETHBIM ITyTEM.

[leproguyHOCTH KOHTPOJIA B MPOLIECCE IKCIUTyaTalluu: NepBbli pas - yepe3 10-12 et
MOCJIE BKIIIOUEHUS U B JajbHeumeM - 1 pa3 B 4-6 jer.

6.4. I3mepeHue cCONPOTUBIICHUS U30IALMH
6.4.1. 11, K, T, M. U3mepenue cONpOTHBJICHUS U30JIALMH OOMOTOK

ConpoTHBiieHHE U30JSLUU OOMOTOK U3MEPSIETCS MEraOMMETPOM Ha HaIpsKEHUE
2500 B.

ConpoTuBIeHNE U30AIUN KaX A0 0OMOTKH BHOBh BBOJMMBIX B IKCIUTyaTallHIO
TpancopMaTopoB u TpaHCHOPMATOPOB, MPOIISAMNX KaTUTATbHBIN PEMOHT,



MIPUBEJICHHOE K TEMIIEpaType UCIBITAHUH, IIPU KOTOPHIX ONPEACIISUTICH UCXOTHBIC
3HaveHus (1. 1.5), nomkHO ObITh HEe MeHee 50 % UCXOAHBIX 3HAYCHUH.

Jlna TpancdopMaTopoB Ha HarpspkeHue 10 35 kB BKIIIoUUTEIbHO MOLTHOCTHIO 10 10
MB-A u nyroracsux peakTopoB CONPOTUBIIEHUE U30JISIUN OOMOTOK JI0JKHO OBITH
HE HWXKE CIICAYIOIINX 3HAYCHUI:

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

R0 , MOM 450 300 200 130 90 60 40

ConpoTuBieHNE U30ISAUU CYXUX TpaHC(HOPMATOPOB MpHU TeMiepaType oOMoTok 20-
30 °C momkHO OBITh TS TpaHC(HOPMATOPOB C HOMUHAJIBHBIM HAMPSIKEHUEM:

Jlo 1 kB BKIIOUMTEIHHO - He meHee 100 MOw;
bonee 1 no 6 kB BximtounTeILHO - He meHee 300 MOw;
bonee 6 kB - meHee 500 MOwm.

N3mepenus B npoliecce 3KCIuTyaTaluy IPOU3BOAATCS MPU HEYTOBIETBOPUTEIbHBIX
pe3yibTaTax UCHBITAHUM Macia (001acTb «puckay, m. 25.3.1) u(umn)
xpomarorpaduieckoro aHajinu3a ra3oB, paCTBOPEHHBIX B MacJje, a TakkKe B 00beMe
KOMIUIEKCHBIX UCIIBITAHUH.

[Ipu BBOJE B 3KCILTyaTallMIo U B IPOIECCe IKCIUTyaTal[Mi COMPOTUBIIEHUE U30JISLUN
U3MepSETCs M0 cXeMaM, PUMEHSIEMbIM Ha 3aBOJIe-M3TrOTOBUTENE, U JOMOJHUTEIBHO
o 3oHam u3osinuu (Hanpumep, BH - kopnyc, HH - kopniyc, BH - HH) ¢
MO/ICOEIMHEHUEM BBbIBOJIAa «IKpaH» MEraoMMeTpa K cBoOOIHOM 0OMOTKe niu Oaky. B
Mpoliecce IKCILTyaTaluK IOy CKaeTCsl IPOBOAUTH TOIBKO U3MEPEHUS IO 30HAM
W3O0JISILIHH.

Pe3ynbratel n3MepeHuil CONPOTUBICHUS U30JISILIMA OOMOTOK B IIpoLiecce
AKCIUTyaTally, BKJIKOYAsi JMHAMHUKY UX U3MEHEHHUSI, JOJKHBI YUYUTBIBATHCS MIPU
KOMIIJIEKCHOM PACCMOTPEHUH JIAHHBIX BCEX HCIIBITAaHUI.

H3mepeHne conpoTUBIIEHUS U30JIALUN OOMOTOK JOJDKHO MPOU3BOAUTHCS IPU
TeMIIepaType U30JISIIIUN HE HUXKE:

10 °C - y TpancopmaTopoB HanpspkeHHEeM 10 150 kB BKIIOUUTENHHO;
20 °C - y tparcdopmaropoB HampsukeHuem 220-750 kB.

6.4.2. 11, K. U3mepenne conpoTUBJIEHUS U30JISIUM TOCTYNHBIX CTHKHBIX
HIMUHJIEK, 0aHaaXkeil, moJry0aHaaxeil ApeM U NPecCYINX KoJiell OTHOCUTEILHO
AKTHBHOM CTAJIM U APMOBBIX 0AJIOK, 2 TAKKe IPMOBBIX 02JI0K OTHOCUTEJIbHO
AKTHUBHOW CTAJIU M JIEKTPOCTATHYECKHX IKPAHOB OTHOCUTEIbHO 0OMOTOK H
MarHMTONpoBoOaa



N3mepenust mpou3BOIATCS B CIy4ae OCMOTpa aKTUBHOM YacTu TpaHchopMaropa.
Hcnonp3yrorcs meraommeTpsl Ha Harnpsbkenne 1000-2500 B.

W3mepeHHble 3HaYCHUS JOIDKHBI ObITh He MeHee 2 MOM, a CONTPOTUBIICHUE U30JISIIHN
ApMOBBIX Oasiok He MeHee 0,5 MOwm.

6.5. 11, K, T, M. U3mepeHune TaHreHca yriia JU3JIEeKTPUUECKUX NOTePb ( tg 0)
U30JII0MH 00MOTOK

N3mepenns npousBoasaTcs y TpanchopmatopoB HanpsbkenneM 110 kB u Boie.

3HaueHus tg O U301 OOMOTOK BHOBb BBOJUMBIX B IKCILTyaTaIHIO
TpaHchOpMaTOPOB U TPaHCHOPMATOPOB, MPOIIEAININX KAMUTATbLHBIN PEMOHT,
MIpUBEICHHBIC K TEMIIEpaType UCIIBITAHHUM, TPU KOTOPBIX OTPEEISUITUCH UCXOTHBIE
3HaueHus (1. 1.5), ¢ yueTom BiausiHUS tg 0 Macia He JOHKHBI OTIUYATHCS OT
MCXOJIHBIX 3HAUYEHUN B CTOPOHY yXyuieHus 6oiee ueM Ha 50 %.

N3mepennblie 3HaueHus tg 6 uzonsauuu npu temneparype uzoisauuu 20 °C u Bblllie, He
npesbiaromue 1 %, cuuTarTCs yA0BIETBOPUTEIBHBIMA U UX CPABHEHHE C
MCXOJHBIMU JJaHHBIMU HE TpeOyeTcsl.

N3mepenus B mporiecce dKCIUTyaTauy IPOU3BOISATCS MPU HEYIOBICTBOPUTEIHHBIX
pe3ynbTaTax UCHBITAHUMA Maciia (001acTh «puckay, m. 25.3.1) u(umn)
XpoMaTorpaduyecKoro aHajan3a ra3oB, paCTBOPEHHBIX B Maclie, a TakkKe B 00beMe
KOMIUIEKCHBIX UCTIBITAHUH.

[Ipu BBOJE B 3KCILTyaTalMIO U B IPOLECCe IKCIUTyaTallK tg O U30JISLUU U3MEPIETCS
M0 CXeMaM, IPUMEHSIEMbIM Ha 3aBOJIC-U3TOTOBUTEIE, U IOTIOJHUTEIHHO MO 30HAM
m3oJsuu (Hanpumep, BH - kopnyc, HH - kopniye, BH - HH) ¢ noncoennnennem
BBIBOJIA «IKPaH» U3MEPUTEILHOTO MeCTa K CBOOOIHBIM 0OMOTKaM uin Oaky. B
MPOILECCE IKCILTYaTaIlluH IOMYCTUMO OTPAaHUYUBATHCS TOJIBKO U3MEPEHUSMU 110
30HaM M30JISIUH.

Pesynbratel n3mepenuii tg & n30JA1KMKM OOMOTOK B MPOIECCE IKCILUTyaTalliH, BKIIIOUast
JUHAMUKY UX U3MEHEHUS, IOKHBI YUUTHIBATHCS TPU KOMIUIEKCHOM PaCCMOTPEHUU
JAHHBIX BCEX UCIIBITAHUH.

N3mepenne tg 8 0OMOTOK JAOKHO MIPOU3BOAUTHCS MPU TEMIIEPATYPE U3OJISALIUU HE
HIKE:

10 °C - y TpancopmaTopoB HanpspkeHreM 110 150 kB BKIIIOUUTENbHO;
20 °C - y tpancopmaropoB HampsikeHuem 220-750 kB.
6.6. Ouenka cocTostHUS OYMAaKHOM U30JSIIUN 0OMOTOK

6.6.1. M. Ouenka no HaaMuM0 (PypaHoOBBHIX COCJUHEHUI B MacJie



Onenka npou3Boautces y Tpanchopmaropor 110 kB u Bemmie. s Tpancdopmaropor
HarnpsbkeHrneMm Huke 110 kB mpou3BoauTes N0 pelIeHn0 TEXHUYECKOTO
PYKOBOJUTENS IPEATPUATHS.

OrneHka Npou3BOAUTCS XpoMaTorpadhuuecKUMH METOIaMU.

Jlonmyctumoe coaepsxkanue GpypaHoBbIX COeTUHEHUH, B TOM uucie pypdypona,
npuBeaeHo B Ta0n. 25.4 (m. 11).

[TepuonnyHOCTh KOHTPOJIA HAMU4Hs (ypaHOBBIX COSAMHEHHM cocTaBisieT 1 pa3 B 12
JIeT, a mocye 24 neT 3KCcIuTyartauu - 1 pa3 B 4 roga (cM. cHOcky K 1. 11 tabi. 25.4).

6.6.2. K. Onienka no creneHy noJuMepu3annu
Ouenka npousBoauTcs y Tpancpopmaropon 110 kB u Baiie.

Pecypc OymakHOU M30151MHM OOMOTOK CUUTAETCSA UCUEPIIAHHBIM MTPU CHUKEHUU
CTETICHH TIoJUMeEpH3aIuu Oymaru 0 250 e1uHui.

6.7. UcnibiTaHMe M30JISIIIUU MOBBINIEHHBIM HANPsizKeHHeM 4acToThl 50 I'iy
6.7.1. I1, K. UcnbiTaHME M30J15IIIMH 00MOTOK BMeCTe C BBOJaMH

HcnpiTanue u30Js1uu 0OMOTOK MacCIIOHAMOTHEHHBIX TPaHC(hOpMAaTOPOB MPHU BBOJIC
UX B OKCIUTyaTaIMI0 ¥ KaUTAIbHBIX pEMOHTaX 0€3 CMEHbI 0OMOTOK U U30JISIINU HE
o0s3aTenbHO. McnibITanne W30JS1IMN CyXUX TpaHC(HOpMaTOPOB 00sA3aTENBHO.

[Ipu kanuTaTbHOM PEMOHTE C TIOJHON CMEHOW 0OMOTOK M U30JISIIIUUA UCTIHITAHHUE
MOBBIIICHHBIM HAMPSKEHUEM 00513aTeIbHO ISl BCEX TUIIOB TPAHC(HOPMATOPOB.
3HaueHNE UCTIBITATeILHOTO HANIPSKEHMS paBHO 3aBojiIckoMy. [Ipu kanmutamsHOM
PEMOHTE C YaCTUYHOM CMEHOM M3OJISIUK WX MPU PEKOHCTPYKIIMH TpaHchopmaTopa
3HAYEHHE UCIIBITATEIbHOTO HanpsixkeHus: paBHo 0,9 3aBOJCKOrO.

3HaueHUs UCTIBITATENIbHBIX HANPSXKEHUN MPUBECHBI B Ta0u. 6.1 1 6.2.

Cyxwue TpanchopMaTophl UCIIBITHIBAIOTCS 110 HOpMaM Tabi1. 6.1 mys obmeryeHHoM
W30JISALIH.

HpO,[[OJ'DKI/ITeJ'IBHOCTB MMPHUIIOKCHUA UCIIBITATCIIbHOI'O HAIIPSIKCHUA - 1 muH.

6.7.2. 11, K. UcnibiTaHKMe U30JISUM JOCTYIIHBIX CTAKHBIX HINMUJIEK, 0aHIaKeH,
noJiy0aHaaxeil sipeM U NPeCCyIMX KoJiell 0OTHOCUTEIbHO AKTUBHOM CTAJIM U
SIPMOBBIX 0QJI0K, a4 TaKKe APMOBBIX 02JI0K 0THOCUTEJIbHO AKTUBHOM CTAJIM U

3JIEKTPOCTATHYECKNX IKPAHOB OTHOCUTEIbHO 0OMOTOK M MATHUTONIPOBOAA

VcribITaHus Ipy BBOJIE B AKCILTYaTaIUIO TIPOU3BOISITCS B CITydae BCKPBITHS
TpaHchopMaTopa sl OCMOTPa aKTUBHOHN YaCTH.



3Ha4YeHUE UCTIBITATEIbHOTO HANPsHKeHUS - 1 KB. [IpoaomKUTeIbHOCTD UCTIBITAHUS -

MHH.

6.7.3. 11, K. UcnbITanne U30/5IIMHU LeMeil 3allUTHON U KOHTPOJILHO-
U3MEPUTEJIbHON annaparypsbl, yCTAHOBJICHHON HAa TpaHcdopMmaTope

HcnpiTanne npor3BOAUTCS Ha MTOJTHOCTHIO COOpaHHBIX TpaHC(opMaTopax.
HcnbIThIBaeTCS U30JISIIHS (OTHOCUTEIBLHO 3a3€MJICHHBIX YacTel M KOHCTPYKIIHIA)
HeNeH ¢ MPUCOSAMHEHHBIMU TPaHC(hOpPMAaTOpaMu TOKA, TA30BBIMHU U 3AIIUTHBIMU
pere, Macyo yKa3aTeJIIMH, OTCEYHBIM KJIAallaHOM M JIATYMKAMH TEMITepaTyphl MpU
OTCOEMHEHHBIX pa3beMaX MaHOMETPHUECKHUX TEPMOMETPOB, I KOTOPBIX
HCIIBITBIBAFOTCS OTCIBHO.

3Ha4YeHUE UCIIBITATENLHOIO HANpsKeHUS - 1 KB. [IpoaomKuTeNIbHOCTD NCTIBITAHHUS -

MUH.

3Ha4YEeHUE UCIIBITATEIbHOIO HANPSKEHUS TPU UCIIBITAHUSAX MAHOMETPUYECKUX
TepMoMeTpoB - 750 B. IIpoaomKuTeIbHOCTh UCTIBITAHUS - | MUH.

1

1

Tao0muma 6.1

HcnbiTaTe1bHbIE HANPSKEHUS MPOMBILIJICHHOM YaCTOTHI
3JIEKTPOO0OPYA0BAHUSA KJIACCOB HaNpskeHns: 10 35 kB ¢ HOopMaabHOH 1
o0Jier4yeHHOM u3oasumen

HcnpiTaTenpHOE HanpshKeHUeE, kKB

ammaparsl, Tpanchopw

HANPSDKEHUS, TOKOOTPX

CWJIOBBIEC TPaHC(HOPMATOPEI, ITYHTUPYIOTUE PEaKTOPBI, U30JIATO
U JIyTOTacsIne peakTOPhI KOHJICHCATOPHI CBSI3H, Ol
TOKOTIPOBO/IbI, COOPHBIC

Kunacc nanpsixeHus

KTII
AIEKTPOOOOPYI0BaHUS,
kB
nepe,
OKCILT
IKCT
Ha 3aBOJIE || IIPH BBOJE B B Ha 3aBo/jie- -
[M3rOTOBUTEIIEC PKCILTY aTAITUIO|PKCILTY ATAI[|H 3T OTOBHUTEIIE
lbapdopo
U30JIAIIL
Jo 0,69 5,0/3,0 4,5/2,7 4,3/2,6 2,0 1

3 18,0/10,0 16,2/9,0 15,3/8,5 24,0 24,00




HcnertaTensHoe HanpskeHue, kB

anmaparsl, TpaHchopw
HaNPSKEHUs], TOKOOTP:
PEaKTOpPBbI, U30JIATO
KOHJIEHCATOPHI CBSI3U, 3I
TOKOTIPOBO/IbI, COOPHBIE

CWJIOBBIE TPaHC(OPMATOPBI, ITYHTUPYIOLIUE
Y QyToracsiiue peakTopsl

Knacc Hanpsixenus

KTII
AJIEKTPOOOOPYI0BaAHMUS,
kB
nepe
AKCILT
IKCI
Ha 3aBOJIC || [P BBOJE B B Ha 3aBoJjie-
[M3rOTOBUTEIE PKCILTY aTAlUIO|PKCILTY aTal[H [U3T OTOBUTEE
lbapdopo
U30JIALIY
6 25,0/16,0 22,5/144 21,3/13,6 32,0(37,0) | 32,037,
10 35,0/24,0 31,5/21,6 29,8/20,4 42,0(48,0) || 42,0(48,
15 45,0/37,0 40,5/33,3 38,3/31.,5 55,0(63,0) | 55,0(63,
20 55,0/50,0 49,5/45,0 46,8/42,5 65,0(75,0) | 65,0(75,
35 85,0 76,5 72,3 95,0(120,0) |/95,0(120
Mpumeyanus:

1. UcripITaTennbHbIE HANPSDKEHUS, YKa3aHHBIC B BHJIC APOOH, paCIIpOCTPAHSIIOTCS Ha
JIEKTPOOOOPYIOBAHKE: YUCIUTEIIb - C HOPMAaIbHON M30JIAIIMEH, 3HAMEHATEIb - C
00JIETYEHHOI N30IALINEN.

2. VcneiTaTenbHble HanpsbKeHUs Juis annapaToB U1 KPY pacnpocTpaHsioTes Kak Ha UX

H30JIAIHUI0 OTHOCUTEIIBHO 3E€EMIIM U MCXKY ITOJTKOCAMH, TaK U Ha IMIPOMECIKYTOK MCIKIAY

KOHTaKTaMH C OJHUM WK ABYMs (LH(pa B ckoOKax) pa3pbiBaMu Ha moiioc. B
CIIy4asx €CJIM UCIIbITaTeIbHOE 000PYy0BaHUE HE TTO3BOJISIET 00ECIIEUUTh

ucrnplTaTeapHOe Harnpspkenue Boimie 100 kB, momyckaeTcst pOBOIUTh UCTIBITAHKUE TIPH
MaKCHUMaJIbHO BO3MO>KHOM MCIIBITATEIbHOM HanpsikeHuu, HO He MeHee 100 kB.

3. Ecnu anekTpoobopyoBaHre Ha 3aBOJIE-M3TOTOBUTENE ObLIIO UCIIBITAHO
HaIpsHDKEHUEM, OTJIMYAIOIIMMCS OT YKa3aHHOTO, UCIIBITATEIbHbIE HAIIPSIKEHUS TIPH
BBOJI€ B OKCILIYaTallMIO U B 3KCIUTyaTalluu JOJKHBI ObITh COOTBETCTBEHHO

CKOPPEKTUPOBAHBI.



Tabmuma 6.2
HcnbiTaTebHbIE HANPSIKEHUS MPOMbINIEHHOH YaCTOTHI FrepMeTHU3UPOBAHHBIX

CUJIOBBIX TPpaHcGOPMATOPOB

HcneiTatensHoe HanpsikeHue, kB,
Kunacc nanpsixenus

Tpancopmaropa, kKB ) ;{raz) igi(;i;e 31?5;152253;}0 B DKCIUTyaTaIuu
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

6.8. I1, K. U3mMepeHue cONpOTHBJIEHHSI 00MOTOK IMOCTOAHHOMY TOKY

N3mepenne npou3BOAUTCS Ha BCEX OTBETBJICHUSX, €CIIM B aCOpTe TpaHc(hopmaTopa
HET IPYTUX yKa3aHHM.

ConpotuneHuss 00MOTOK TpeX(}a3HbIX TpaHCHOPMATOPOB, U3MEPEHHBIE HA
OJIMHAKOBBIX OTBETBJICHUAX Pa3HbIX (pa3 Mpu 0JMHAKOBOU TeMIepaType, He JOKHBI
oTianuaThcs 6onee yem Ha 2 %. Eciiu n3-3a KOHCTPYKTUBHBIX 0COOEHHOCTEN
TpaHc(opmaropa 3TO pacxoXkKJICHUE MOXKET ObITh OOJIBIIIUM B 00 ATOM YKa3aHO B
3aBOJICKOM TEXHHUUYECKOU JOKYMEHTAIINH, CIEAYET PYKOBOJCTBOBATHLCA HOPMOU Ha
JIOTyCTUMOE PaCXOKJIEHUE, MPUBEICHHOMN B acropTe TpaHcpopmarTopa.

3Ha4YeHUs COMPOTUBJICHUS 0OMOTOK 0JHO(a3HBIX TpaHCHOPMATOPOB MOCTE
TEMIIepaTypHOTO TepecueTa He TOJDKHBI OTINYaThes Oosee yeM Ha S5 % OT MCXOIHBIX
3HAYEHHM.

H3mepenus B mpolecce IKCIUTyaTalliyi IPOU3BOIATCS MPH KOMIUIEKCHBIX
WCIIBITAHKUSIX TpaHCchopMaTopa.

[Tepen u3mMepeHreM CONPOTUBIICHUS OOMOTOK TpaHCHOPMATOPOB, CHAOKEHHBIX
YCTPOWCTBAMH PETYIMPOBAHUS HAMIPSKEHHUSI, CIIEyEeT MMPOU3BECTH HE MEHEE TPEX
MIOJTHBIX ITMKJIOB TIEPEKITIOYCHHSL.

6.9. 11, K. IIpoBepka ko3ppuumenTa TpanchopmManuu



[IpoBepka Npou3BOAUTCS MPU BCEX MOJIOKEHUSAX MEPEKIIoUaTeseii OTBETBIICHUN.
Koaddunment tpanchopmaiiim, usmMmepeHHbIH IpU BBOIE TpaHChopMaTopa B
HKCIUTyaTallHIo, He JOJKEH OTIMYaThes Oosee yeM Ha 2 % OT 3HaueHUH, U3MEPEHHBIX
Ha COOT BETCTBYIOIIMX OTBETBICHUSIX APYTuX (pa3, U OT UCXOIHBIX 3HAUCHUH, a
M3MEpPEHHBIN NPU KanUTaIbHOM PEMOHTE He JOJKEeH OTInYaThes Ooliee yeMm Ha 2 %
oT kKo3(pPurmenTa Tpanchopmalum, pacCCYUTAHHOTO 10 HAPSKEHUSIM OTBETBIICHUU.

6.10. I1, K. IIpoBepka rpynnbl coefuHeHUsSI 00MOTOK Tpex(a3HbIX
TpaHchOpMATOPOB U NMOJAPHOCTH BHIBOAOB 0HO(a3HbIX TPaHCHOPMATOPOB

['pymima coemuHEeHM TOKHA COOTBETCTBOBATh YKAa3aHHOM B IMAaCIIOPTe
Tpanchopmaropa, a MOISIPHOCTH BBEIBOJIOB - 0003HAYCHUSIM HA KPBIIIIKE
TpaHchopmaropa.

6.11. I1, K. U3mepeHne norepb X0J0CTOr0 X012

N3mepenus npousBoasTcs y TpanchopmaTopoB MortHocThI0 1000 kB- A u Gosiee npu
HaMpsHKEHUH, TTOJBOIUMOM K 0OMOTKE HU3IIETO HAMPSKEHUS, pAaBHOM YKa3aHHOMY B
MPOTOKOJIE 3aBOJCKHUX MCIBbITaHUM (macnopte). MU3mMepeHus: moTepb X0JI0CTOro Xoaa
TpancdopmaropoB MontHOCTHIO 10 1000 kB A mpou3BoAsSTCS MMOCIE KaUTATBHOTO
PEMOHTA C MOJIHOM WJIM YaCTUYHOW PACIIUXTOBKON MarHUTONpoBoja. Y Tpex@azHbIX
TpaHcHOPMATOPOB MOTEPH XOJIOCTOTO XO/Aa U3MEPSIIOTCS IIPU OJHO(PAZHOM
BO30Y’KJICHHUH TI0 CXeMaM, TPUMEHSIEMBIM Ha 3aBO/Ie-U3TOTOBUTEIIC.

VY tpexdazHbix TpaHnchopMaTOpOB MPH BBOJIE B SKCILTyaTaIMIO U TP KaTUTAITBLHOM
PEMOHTE COOTHOIIIEHUE TIOTEPh Ha pa3HBIX dazax He JOHKHO OTINYATHCS OT
COOTHOIIICHU, TPUBEACHHBIX B TIPOTOKOJIC 3aBOJICKMX MCIBLITAHHH (T1acropre), 6osee
yeMm Ha 5 %.

VY onHodazubix TpaHcHOPMATOPOB MPU BBOJIE B IKCILTYATALMIO OTIUYHE U3MEPEHHBIX
3HAYEHUH NOTEPh OT UCXOAHBIX HE JOJDKHO IpeBbimaTh 10 %.

N3mepenus B npoliecce 3KCIUTyaTaluy IPOU3BOIATCS 110 PEIICHUIO0 TEXHUYECKOTO
PYKOBOJUTENS MPEAMPHUSATUS UCXO/IS U3 PE3YIBTATOB XpOMATOrpaUuecKOro aHain3a
pPacTBOPEHHBIX B Maciie ra3zoB. OTianune U3MEPEHHBIX 3HAYEHUH OT HUCXOHBIX
JaHHBIX HE T0JDKHO npesbiaTh 30 %.

6.12. I1, K, M. U3mepeHue CONPOTUBJIEHUSI KOPOTKOI0
3ambikaHui (Z, ) Tpancopmaropa

N3mepenne npousBoauTcs y Tpancpopmaropon 125 MB-A u 6onee.

Jiist TpanchopMaTopoB C YCTPOICTBOM PEryJIUPOBAHUS HAPSKEHUS 1101
Harpy3Kkou Z , u3MepsieTcsi Ha OCHOBHOM M 000UX KpalfHUX OTBETBIICHUSX.



3HadeHus Z  IpU BBOIEC TpaHCchopMaTopa B IKCILIYaTalldi0 HE JTOJDKHBI PEBHIIIATh
3Ha4YeHUs, onpenesieHHoro mo Hanpspkenuto K3 ( Uy ) TpancdopmaTopa, Ha
OCHOBHOM OTBETBJICHUH OoJiee ueM Ha 5 %.

3HaueHus Z  Ipu U3MEPEHUAX B POLECCE IKCIUTyaTallul U IPU KalUTaIbHOM
PEMOHTE HE JOJDKHBI MPEBBIIIATh UCXOAHbIE OoJiee ueM Ha 3 %. Y Tpex¢azHbIX
TpaHc(hOpMaTOPOB AOMOTHUTEILHO HOPMUPYETCS pa3indue 3HaueHUH Z 1o (azam
Ha OCHOBHOM U KpaliHUX OTBeTBJICHUAX. OHO HE JOJKHO MpeBbImaTh 3 %o.

B nporiecce skcrutyaramnuy usMepeHust Z  IpoOU3BOIATCS TOCIe BO3ACHCTBUSI Ha
tpancdopmarop Toka K3, mpespimaromiero 70 % pacueTHOTO 3HAYCHUS, a TAK)KE B
00beMe KOMITJIEKCHBIX MCTIBITAHUM.

6.13. OueHka COCTOSIHUA MEPEKJIIOYAIMIUX YCTPOCTB

6.13.1. K. IIepexirouaromue ycrpoiicrsa ¢ IIBB (nmepexirwoyenue 0e3
BO30YyK/IeHMS)

OrneHka COCTOSIHUS IEPEKITIOUAIOIINX YCTPONCTB MPOU3BOJIUTCSA B COOTBETCTBUU C
TpeOOBaHMSIMH TOKYMEHTa, YKa3aHHOTO B 1I. 6.1.2.

6.13.2. I1, K. Ilepexarouaromme ycrpoiicrsa ¢ PIIH (peryiupoBanue mox
Harpy3KoH)

OneHka COCTOSIHUS IEPEKITIOUAIOIINX YCTPOIMCTB MpU BBOJIE TPAHC(POPMATOPOB B
AKCIUTyaTalMI0 U KalUTaIbHOM PEMOHTE MPOU3BOIUTCS B COOTBETCTBUU C
TpeOOBaHMUSIMH TOKYMEHTOB, YKa3aHHBIX COOTBETCTBEHHO B . 6.1. u 6.1.2.

6.14. I1, K. UcnbiTanue 0aKa HA IJIOTHOCTD

HcnpiTanusiM noaBepraroTcst Bce TpaHCPOpMaTOPbl, KpOME TepMETHU3UPOBAHHBIX U HE
MMEIOIIUX pacuupuTens. McnbplTanue npon3BOIUTCS:

- y TpaHchopMaTOPOB HAMpPsLKEHUEM /10 35 KB BKIIIOUUTENBHO - THAPABINYECKUM
JaBJIeHHWEM CcTOJ10a Maciia, BRICOTa KOTOPOTO HaJl YPOBHEM 3aIl0JTHEHHOTO
pacmuputens cocrasiser 0,6 M, 32 UCKITIOUYEHUEM TPAHCPOPMATOPOB C BOITHUCTHIMU
0akaMu U TUTACTUHYATBIMU paguaToOpaMu, JJi KOTOPBIX BbICOTA CTOJI0A Macia
npuHuMaeTcst paBaou 0,3 M;

- y TpaHc(OpMaTOPOB C TUICHOYHOMU 3alIUTOM Maciia - CO3JaHUEeM BHYTPHU THOKOU
000J109KH N30BITOYHOTO AaBiieHus Bo3ayxa 10 klla;

- Y OCTaJIbHBIX TPaHC(HOPMATOPOB - CO3AAHUEM U3OBITOUHOTO JIABJICHUS a30Ta WIN
cyxoro Bo3ayxa 10 kIla B HazMaciassHOM IPOCTPAHCTBE PACIIMPUTEIIS.

HpOI[OJ'DKI/ITeJII:HOCTI) HCIIBITAHUA BO BCCX CJIydadaX - HC MCHECC 3y,



Temmnepartypa macia B 6ake NMpu UCTIBITAHUSIX TPAaHC(HOPMATOPOB HATIPSIKEHUEM 10
150 kB BrimrounTensHO - He HIbKE 10 °C, octanbHbIX - HEe Hibke 20 °C.

TpanchopmaTop cunuTaeTcst MaCIOIIIOTHBIM, €CJIM OCMOTPOM TIOCJIE UCIIBITAHUS TEUb
Macja He OOHapy»KeHa.

6.15. I, K, T. IIpoBepka yCTPOMCTB OXJIAKACHUS

[TpoBepka ycTpONCTB OXJIAKICHUS MPU BBOJIE B IKCIUTYaTallMIO U TEKYIIEM PEMOHTE
TpaHCHOPMATOPOB MPOU3BOIUTCS B COOTBETCTBUM C MHCTPYKITUEH MO IKCILTyaTalliH
CHCTEMBI OXJIAXKACHUS, BXOJISAIICH B KOMILJICKT 3aBOJICKOM TEXHUYECKOM
JOKYMEHTAIIMH Ha JJAHHBIN TpaHchopMaTop, a Mpu KaruTalbHOM PEMOHTE - B
COOTBETCTBHMHU C TPEOOBAHUSAMHU JIOKYMEHTA, YKa3aHHOTO B 1. 6.1.2.

6.16. I1, K. IIpoBepka npeaoxpaHuTeJbHbIX YCTPOMCTB

[IpoBepka npeoXpaHUTENBHOTO U OTCEUHOTO KIIANaHOB, a TAKXkKe
MPeIOXPaHUTETHHOM (BBIXJIONMHOM) TpyObl MpU BBOJIE TpaHCcPopMaTopa B
AKCILTyaTalMIo U KallMTaIbHOM PEMOHTE MPOU3BOIUTCS B COOTBETCTBUHU C
TpeOOBaHMUSIMH TOKYMEHTOB, YKa3aHHbIX B mil. 6.1.1 u 6.1.2.

6.17. I1, K. IIpoBepka U HCILITAHUS I'A30BOI0 peJie, peJie JaBJIeHUS U CTPYIHOI0
peJie

[IpoBepka 1 UCTIBITAHUSI TPOU3BOASITCS B COOTBETCTBUU C MHCTPYKIUSMU 110
AKCILTyaTallMi COOTBETCTBYIOIIMX PEIE.

6.18. I1, K. IIpoBepka cpeacTB 3alIUTHI MACJIA OT BO3EHCTBUS OKPYKAKIIET0
BO31yXa

[IpoBepka BO3IyXOOCYIIUTENS, YCTAHOBOK a30THOM M IIECHOYHOM 3alIUT Maca,
TEPMOCH(POHHOTO WJIH aicopOupyromiero GuiabTpa mpu BBoAE TpaHchopmaTopa B
AKCILTyaTalMIo ¥ KallMTaIbHOM PEMOHTE MPOU3BOIUTCS B COOTBETCTBUHU C
TpeOOBAHUSIMU IOKYMEHTOB, YKa3aHHBIX COOTBETCTBEHHO B rl. 6.1.1 u 6.1.2.

6.19. Tens10BU3MOHHBINA KOHTPOJIb COCTOSTHUSA TPaHCHOPMATOPOB

TernnoBU3MOHHBIN KOHTPOJIb MPOU3BOJUTCS y TpaHC(hOpMaTOpoB HanpskeHueM 110
KB ¥ BbIIIIE B COOTBETCTBUU C YKA3aHUSMH MPUIIOKEHUS 3.

6.20. UcnbiTanue TpaHcGOPMATOPHOTO MacJia

6.20.1. I1. UcnibiTaHHME OCTATKOB MacJia B 0ake TpaHC(HOpMaTOpPOB,
NOCTaBJsIeMbIX 0e3 Macja

[Ipu ucnbITaHUAX TPOBEPSAETCS MPOOMBHOE HANIPSKEHHUE U BIIArOCOACPKAHUE
octatkoB Macia. [IpoOuBHOe HanpskeHue JoKHO ObITh He Hike S0 kB, a
BJIArOCO/ICpKaHUE HE BBIIIE:



VY tpanchopmaropor HanpsikenueM 110-330 kB - 0,0025 %;
VY tpanchopmaropor Hanpsikenuem 500-750 kB - 0,0020 %.

Pe3ynbpTaThl HCTIBITAHUHN YUUTBHIBAIOTCS MTPU KOMIUIEKCHOM OIEHKE COCTOSIHHS
TpaHc(opmaropa nocie TpaHCIOPTHUPOBKHU.

6.20.2. I1. UcnbiTaHue MacJia B pouecce XpaHeHus TpaHcpopmaTopoB

VY tpancdopmaTopoB HanpspKeHHEM 110 35 KB BKIIOUNTENBHO MTpoba Macia
WCIIBITBIBACTCS B COOTBETCTBUHU ¢ TpeOoBaHusMu Taour. 25.2 (1. 1) He pexe 1 paza B
TO/I.

VY tpanchopmaropor HanpsikeHueM 110 kB u Bbillie Maciio UCTIBITHIBACTCS B
COOTBETCTBUHU ¢ TpeboBaHusiMU Ta0d. 25.2 (1. 1-4) He pexe 1 paza B 2 mec.

6.20.3. I1, K. UcnbiTanue MacJia nepex BBOAOM TpaHc(popMaTopoB B
IKCILTYATALUIO

VY tpancdopmaTopoB HanpspKeHHEM 110 35 KB BKIIOYUTENBHO MACIIO UCTIBITHIBACTCS
coriacHo TpeboBanusMm mi. 1-7 tabi. 25.2. [1o peneHnto TEXHUIECKOTO
PYKOBOJIUTENS IPEANIPUATHS UCTIBITAHKS Maciia 1o m. 3, 6 u 7 Tabi. 25.2 MOTyT He
MIPOU3BOUTHCS.

VY tpancdopmatopoB HanpspkeHreM 110 kB 1 BbIlIe Macio UCTIBITHIBACTCS COTJIACHO
TpeboBanusiM Taba. 25.2 (. 1-7), a y TpaHcPOopMaTopoB ¢ IMIICHOYHOM 3alIUTON
Maciia - JOIIOJIHUTENLHO 110 II. 10 TOM ke TaOJInIbI.

VY tpancdopmaTopoB Bcex HANPSHKEHUN Maciio U3 0aka KOHTAKTOpa yCTPOIMCTBa
PEryJIMPOBaHUs HANIPSKEHUS [10J] HArPY3KOM UCIIBITHIBAETCS B COOTBETCTBUU C
WHCTPYKLHEN 3aBoAa - uzrorospurens PITH.

6.20.4. M. UcnibiTaHMe MacJIa B IPpoLecce IKCIJIyaTanuu TpaicgopmMaTopos™

* Macno u3 TpancopmMatopoB MOIIHOCTHIO 10 630 KB A BKIIFOUMTENHHO,
YCTAHOBJICHHBIX B JICKTPUYCCKHUX CETSIX, JIOIMYCKACTCS HE MCITBITHIBATD.

VY tpancdopmaTopoB HanpspKeHHEM 110 35 KB BKIIOYMTENBHO MACIIO UCTIBITHIBACTCS
o TpedoBaHusAM 1. 1 Tabi. 25.4 B TeueHUe EPBOTO MecsIa KCIUTyaTaluu - 3 pas3a B
MepBOM MOJIOBUHE U 2 pa3a BO BTOPOM MOJOBUHE Mecsla. B nanpHelmeM Maciio
WCIIBITBIBAETCS 1O TpeboBaHusM mi. 1-3 Tabin. 25.4 He pexe 1 pasza B 4 roga ¢ yueTom
TpeboBanmii paza. 25.3.1 u 25.3.2.

VY tpanchopmaropor HanpsikeHrueM 110 kB u BbIlie Maciio UCHIBITBIBAETCS 11O
TpeboBaHusaM Tabi. 25.4 (. 1-7), a y TpanchopMaTopoB ¢ IIICHOYHOM 3aIUTON
MacJa - JOTOJIHUTENIbHO 110 1. 10 Toii ke TabNuIIbl, B CISAYIOIINE CPOKHU TTOCIIE BBOA
B AKCIUTYaTalHIO:



Tpancdopmatopsr 110-220 kB - uepe3 10 aueit u 1 mec;
Tpancdopmatopsr 330-750 kB - uepes 10 aneit, 1 u 3 mec.

B nansHeimem macio u3 TpancpopmatopoB HanpspkeHreM 110 kB u Bbliie
UCIIBITBIBAETCA HE pexe 1 paza B 2 rojia corjgacHo TpeboBanusM nm. 1-3 tadi. 25.4 u
He pexe 1 pasza B 4 roga no TpedoBanusm mi. 1-9 tabun. 25.4 (y TpancpopmMaTopoB ¢
TJICHOYHOM 3aIMTON JOMOTHUTENBHO 10 1. 10 Tabi. 25.4 ) ¢ yueTom TpeOOBaHMiA
pa3n. 25.3.1u 25.3.2.

HcnbiTanue macina mmo TpedoBanusaM Tabi. 25.4 (1. 3) MoKeT He MPOU3BOIUTHCS, €CITH
C PEKOMEH1yEMOU MEPUOAUYHOCTBIO IPOBOJATCS UCIIBITAHMS 1O 1. 6.2 HACTOSAIIETO
pazaena Hopwm.

6.21. Il. UcnibiTaHue TPAHC(POPMATOPOB BKJIOYEHHEM HA HOMHHAJIbHOE
HanpsizKeHHue

Bxirouenue tpanchopmaTopoB Npou3BoAUTCS Ha Bpems He MmeHee 30 muH. B Teuenue
ATOTO BPEMEHH OCYIIECTBIISIETCS MPOCTYIIUBAHUE U HAOIIOCHUE 332 COCTOSIHUEM

Tpancpopmaropa. B mporecce ucneiTaHuii He TOJKHBI UMETh MECTO SIBJICHUS,
yKa3bIBaIOIIMe Ha HEYIOBJIETBOPUTEIBHOE COCTOSIHUE TpaHchopMaTopa.

6.22. I1. UcnibiTaHUE BBOJOB
HcnbiTanust BBOIOB IPOU3BOASTCA B COOTBETCTBUH C pazjesioM 23 Hopwm.
6.23. UcnibiTaHHE BCTPOCHHBIX TPAHC(POPMATOPOB TOKA

UcnbiTanust npon3BoAsSTCS B COOTBETCTBUM C paznesioM 7.3 Hopm.

7. TPAHCD®OPMATOPBI TOKA

7.1. 11, K, M. U3mepenne cONpOTUBJICHUSA U30ISIIIUN

W3mepeHne conpoTUBIEHUS! OCHOBHOM M30JISLIMU TPAHC(HOPMATOPOB TOKA, U30JISALIUN
M3MEpPUTEIHLHOT0 KOHACHCATOPa U BbIBOJIA MOCIEAHEN 00KIaaKu OyMaKHO-MaCIITHOM
M30JLMY KOHAEHCATOPHOTO TUIIA TPOU3BOAUTCA MeraoMMmeTpoM Ha 2500 B.

N3mepenne conpoTUBIEHUSI BTOPUUHBIX OOMOTOK U IPOMEXYTOYHBIX OOMOTOK
KAaCKaJHBIX TPaHC()OPMATOPOB TOKA OTHOCUTENILHO IIOKOJISI TPOU3BOAUTCS
MeraommetrpoM Ha 1000 B.

B nporiecce skcrutyaTanuu u3MepeHus Mpou3BOASITCS:

- Ha TpaHcdopmaTopax Toka 3-35 kB - nmpu peMOHTHBIX paboTax B sideiKax
(IpUCOEIUHEHUSIX ), TJI€ OHU YCTAHOBJICHBI;



- Ha TpaHcopmaropax Toka 110 kB ¢ OymakHo-macissHOU u3ossiueit (0e3
YPaBHUTEIBHBIX OOKIIAJIOK) - TIPU HEYIOBJIETBOPUTEIBHBIX Pe3yJIbTaTaX UCTIHITAHHHA
MacJja COorJIacHO TpeOoBaHusAM Tadu. 25.4 , mm. 1-3 (00macTh «pucka);

- Ha TpaHcopmaropax Toka 220 kB u BeItie ¢ OymMakHO-MaCIsTHOM n3oJsnuei (6e3
YpPaBHUTEIbHBIX 00KIJIAJIOK) - IPU OTCYTCTBUU KOHTPOJISL 30U 1101 pabounuM

HaANPsHXKEHUEM U HEYIOBJIETBOPUTEIbHBIX pe3yJIbTaTaX UCIBITAHUN Maciia COrJIaCHO
TpeboBanusiM Tada. 25.4 , nm. 1-3 (o0nacTb «pucKay);

- Ha TpaHchopMaTopax Toka ¢ OyMaKHO-MACIISIHON U30JISIIIUEN KOHAEHCATOPHOTO
tuna 330 kB u BbIlIE - IPU OTCYTCTBUU KOHTPOJIS U3OJISILIUK 1101 pa00UYUM
HaIpsKEHUEM - 1 pa3 B rog.

N3mepeHHbIe 3HAYSHUS COMPOTUBIICHHS H30JISAIMH JIOJDKHBI ObITh HE MCHEE
MpUBEJCHHBIX B Ta0. 7.1.

VY kackaJHbIX TpaHC(HOPMATOPOB TOKA COMPOTUBIICHUE U30ISIIIUN U3MEPSETCS IS
TpaHcopmaropa Toka B esoM. [Ipu Hey10BIeTBOPUTENBHBIX PE3YJIbTaTaX TaKUX
M3MEPEHUN CONPOTUBIIEHUE U30JISILIUU IONIOJHUTEIBHO U3MEPSIETCS IO CTYTIEHSIM.

7.2. 11, K, M. U3mepenne tg O u30/siuu

N3mepenus tg & y TpanchopmMaTOpoB TOKA ¢ OCHOBHOM OyMa)KHO-MaCIIsTHOM
M30JIALMEN TPOU3BOAATCA MpU HanpsbkeHuu 10 kB.

Ta0muma 7.1

JlonmycTrMble CONPOTUBIIEHUS 30y, MOM, He MeHee

Knacc
HaPSOKCHHMS, .
<B OCHOBHAsl [M3MEPUTEIIHHBIN [HAPYKHBIE | BTOPUYHBIC [TPOMEKYTOUHBIC
W30JIALAS BBIBO/I 03 (8)1 oOMoTKu* 00MOTKH
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

* ComnmpoTHBIICHUS W30S BTOPHUYHBIX 0OMOTOK MTPUBECHBI: 0€3 CKOOOK - Mpu
OTKJIFOYEHHBIX BTOPUYHBIX IIETISIX, B CKOOKAX - C MOJKIIOYEHHBIMU BTOPHUIHBIMH

LICIISIMU.

IIpumeuyanue. B yncnurene ykazaHbl 3Ha4€HUS! CONPOTUBIICHUS U30JISLIMU
TpaHc(OPMATOPOB TOKA IIPH BBOJIE B KCIUTyaTalllIo, B 3HAMEHATEJIE - B IIPOLIECCe
AKCIUTyaTal1H.




B MMponcCCe SKCINTyaTalu U3MCPCHUS ITPOU3BOAATCA:

- Ha TpaHcopMaTopax TOKa HaMpsHKeHUEM 10 35 KB BKITIOUUTENBHO - TIPH
PEMOHTHBIX paboTax B sUeiikax (MPUCOEAUHEHUSIX ), TJI€ OHU YCTAHOBJICHBI;

- Ha TpaHcopmaropax Toka 110 kB ¢ OymakHo-macisHoU u3osueit (0e3
YPaBHUTEIBHBIX OOKIIAJIOK) - TIPU HEYIOBJIETBOPUTENBHBIX Pe3yJIbTaTaxX UCTIHITAHHUHA
MacJja CorJiacHO TpeOoBaHusAM Tabu. 25.4, mi. 1-3 (001acTh «pUCKay);

- Ha TpaHcdopmaropax Toka 220 kB u BeIte ¢ OymMakHO-MaCsTHOM u3ofsinuei (6e3
YpaBHUTEIbHBIX 00KIJIAJIOK) - MIPU OTCYTCTBUU KOHTPOJIS MOJT pa00OYMM HampsiKEeHHEM
Y HEYJIOBJIETBOPUTEINIbHBIX PE3yJIbTaTax HCIBITAHUIA Macia 1o TpeboBaHUsAM Ta0l.
25.4, nm. 1-3 (o0nacTb «puUCKay);

- Ha TpaHc(opMaTopax Toka ¢ O0yMaKHO-MaCIISIHOM M30JILUEN KOHJIEHCATOPHOTO
tuna 330 kB u BbllIe - IpU OTCYTCTBUU KOHTPOJIS U3OJISILIUU 1101 pa00UYUM
HaIpsKEHUEM - 1 pa3 B rog.

W3mepennblie 3HaueHus1, npuBeieHHbIe K TemiepaTtype 20 °C, 1omKHbI ObITh He OoJiee
yKa3aHHBIX B Ta0I. 7.2.

VY kackaaHbIX TpaHC(HOPMATOPOB TOKA tg & OCHOBHOW M3OJISIIUU U3MEPSAETCS IS
TpaHcopmaropa Toka B 1esoM. [Ipu Hey10BIeTBOPUTEIBHBIX PE3YJIbTaTaX TaKUX
M3MEpEeHH tg O OCHOBHOM M30JIALIMU JOMOJHUTELHO U3MEPSETCS TI0 CTYIIEHSIM.

7.3. 11, K, M. UcnpiTaHMe NOBBLIIIEHHBIM HANIPSIZKEHHEM
7.3.1. I1. UcnipiTaHMe MOBBINIEHHBIM HANIPSIZKEHMEM OCHOBHOM U30JISIIIUN

3HaueHUS UCTIBITATEILHOTO HANIPSKEHUSI OCHOBHOW M30JISIIMY TIPUBEICHBI B TA0II.
6.1. JImuTenbHOCTH UCTIBITaHUS TpaHchopmaTopoB Toka ¢ GapdopoBoii BHEIIHEH
M30JIALMEN - 1 MUH, ¢ OPraHMYECKON U30JSAIUEH - 5 MUH.

JlormyckaeTcs MpoBeIeHUE UCTIBITAHUN TPaHC(HOPMATOPOB TOKA COBMECTHO C
omurHOBKOU. TpancdopmaTopsl Toka HanpspkeHueM Oosee 35 kB He moaBepratotcs
WCIIBITAHUSIM TIOBBILICHHBIM HAIIPSIKEHUEM.

Tabmuma 7.2

[Ipenenbuble 3HaueHus tg o , %, OCHOBHON M30JIALIUN
TpaHc(OPMAaTOPOB TOKAa HA HOMUHAJILHOE HamlpsbkeHue, KB,
Tun n3onaunun npuBeIeHHbIE K TemnepaType 20 °C

3-15 20-35| 110 220 330 500 750

“ByMa)KHO— 3,0/12,0(12,5/8,0(2,0/5,0 - - - -




[Ipenenwubie 3HaUeHUS tg 6 , %, OCHOBHOM M30JISAIIUN
TpaHchOpMaTOPOB TOKAa HA HOMHUHAJIbLHOE HamNpsbKeHue, KB,

Tum u30aA0HUA npuBesieHHbIE K TemnepaTtype 20 °C
3-15 ||20-35| 110 220 330 500 750
0aKeITOBAas

Ee 6oxee 150 % ot u3amepeHHOro
CHOBHasI - 2,5/4,5)2,0/3,0/1,0/1,5 Ha 3aBone, HO He BbImIE 0,8.
YMaKHO-
acisHasi u e 6onee 150 % ot u3mMepeHHOTrO
OHJICHCATOpHas PH BBOJIE B KCILTyaTalHIO, HO
30JISIUS e Beie 1,0

IIpumeuanue. B yncnurene ykazaHbl 3Ha4eHUs tg 0 OCHOBHOM H30JIALIMU
TpaHCc(OPMATOPOB TOKA IIPH BBOJIE B KCIUTyaTalllio, B 3HAMEHATEJIE - B IIPOLIECCE
JKCIUTYaTaluH.

7.3.2. 11, K, M. UcnibiTaHUE MOBBILIEHHBIM HANIPAKEHUEM M30/ISIIMU BTOPHUYHBIX
00MOTOK

3Ha4YeHHUE UCTIBITATEILHOTO HAIMpsOKCHUA )1 U30JI0UMU BTOPUYHBIX 0OMOTOK BMECTE
C IIpUCOCANMHCHHBIMHY K HUM LCIIIMU ITPUHUMACTCS PaBHBIM 1 xB.

[IpoaomKUTENBHOCTh NPUIIOKEHHSI UCTIBITATEIbHOTO HANPSKEHUS - 1 MUH.
7.4. 11, K. CHsiTHe XapaKTepPUCTHK HAMATHUYUBAHUSA

XapakTepucTHKa CHUMAETCSI TIOBBIIICHUEM HAIPSKEHUS Ha OJTHOM M3 BTOPUYHBIX
0OMOTOK JI0 HavaJia HachllieHus, HO He Boime 1800 B.

[Ipu HasMumu y 0OMOTOK OTBETBJICHHUI XapaKTepUCTHUKAa CHUMAETCS Ha paboueM
OTBETBJICHUHU.

B nporecce 3kcruryaTanuu A0IyCKaeTCsl CHATHE TOJIBKO TPEX KOHTPOJIBHBIX TOYEK.

CHsTas xapakTepUCTHUKa CONIOCTABISAETCA C TUIIOBOW XapaKTEPUCTUKON
HaMarHM4MBaHUs WIH C XapaKTEPUCTUKaMU HAMarHUYMBAaHUS UCTIPABHBIX
TpaHc(hOpMaTOPOB TOKA, OTHOTHUITHBIX C POBEPSIEMBIMH.

OTnuyust OT 3HAYEHUHN, U3MEPEHHBIX Ha 3aBOJIe-U3TOTOBUTENIE WM OT U3MEPEHHBIX Ha
HCIPaBHOM TpaHC(HOpMATOPE TOKA, OJHOTUITHOM C POBEPSIEMbIM, HE JTOJKHBI
npesbimath 10 %.

7.5. I1. U3mepenne kodppuuuenta tpanchopmanum



OTkJI0HEHHE U3MEPEHHOTO KOA(PPUIIMEHTa OT YKAa3aHHOTO B MACIOPTE WU OT
M3MEPEHHOT0 Ha UCIPABHOM TpaHC(OpMaTOpe TOKa, OAHOTUIIHOM C MPOBEPSEMBIM,
HE J0JDKHO ITpeBbIaTh 2 %.

7.6. 11, K. U3mMepeHue cONPOTHBJIEHHSI 0OMOTOK NMOCTOSTHHOMY TOKY

OTKJIOHEHHE U3MEPEHHOTO COMPOTUBIICHUSI OOMOTKH TIOCTOSTHHOMY TOKY OT
MACMOPTHOTO 3HAYEHUS WM OT U3MEPEHHOTO Ha JAPYrux ¢azax He JOJDKHO
npeBbiath 2 %. [Ipu cpaBHEHNM U3MEPEHHOTO 3HAYEHHUSI C MACIOPTHHIMU JIAHHBIMU
M3MEpPEHHOE 3HAYEHNE COMPOTUBIIEHHUS JOJKHO MPUBOAUTHCS K 3aBOJICKOM
temmeparype. [Ipu cpaBHeHnn ¢ npyrumu da3zaMu U3MEPEHUs Ha BceX (azax JOJIKHBI
MPOBOJIUTHCS MPU OJTHOM U TOU K€ TEMIIEPATYPE.

N3mepenune npousBoauTcs y TpancGopMaTopoB Toka Ha Hanpspkenue 110 kB u
BBIIIIE.

7.7. 11, K, M. UcnbiTanust TPAaHC(HOPMATOPHOIO0 MacJia

[Tpu BBOZIE B 3KCILTyaTalMIO TPAHCPOPMATOPOB TOKA CBEKEE CYyX0e
TpaHcGHOPMATOPHOE MACTIO MEPE U MOCIIE 3ATUBKHU (JIOJIUBKH) B TpaHC(HOPMATOPHI
JOJKHO OBITh MCTIBITAHO B COOTBETCTBHUU C TPEOOBAHUSMU pazzena 25.

B nporiecce skcmtyaTanuu TpancpopMaTopHOE MaciIo U3 TpaHc(hopMaTOpOB TOKA
HanpspKeHueM 110 35 KB BKITIOUHUTENBEHO JOMTYyCKAETCsl He UCTIBITHIBATb.

Macio u3 tpanchopmaropoB Toka 110-220 u 330-500 kB, He ocHAIIEHHBIX CHCTEMOM
KOHTPOJIS 101 paO0YnM HaNpsKEHUEM, UCIIBITBIBACTCS COTJIACHO TpeOOBaHUAM M. 1-
3 tabin. 25.4 ¢ yuetom pazn. 25.3.2 - 1 pa3 B 2 roaa (asst TpaHcPOpMaTOpOB TOKA
TePMETHUYHOTO MCIIOJIHEHUS - COTJIACHO MHCTPYKITUH 3aBOJ1a-U3TOTOBUTETIS ).

Macio u3 TpaHcOpMaTOPOB TOKA, OCHAIIEHHBIX CUCTEMOI KOHTPOJIS O] pabodnm
HANPSDKEHUEM, TI0 IOCTHKEHUH KOHTPOJIUPYEMBIMU IMTapaMeTpaMu MPeIeIbHBIX
3HAYEHUH, IPUBEACHHBIX B Ta0J. 7.3, UCMBITHIBACTCS COTJIACHO TPEOOBAHUSAM TaOJI.
25.4 (tm. 1-7).

Tabmuma 7.3

[IpenenbHble 3HaUeHus, %, mapameTpoB [Atgd|u A Y /Y

Knacc nanpsokenus, kB

IIPU IEPUOINYECKOM IIPY HENPEPBIBHOM KOHTPOJIE
KOHTpOJIE
220 2,0 3,0

330-500 1,5 2,0



[IpenenvHblie 3HaueHUs, %, mapaMeTpoB [Atgd|u A Y /Y

Knacc nanpspokenust, kB

[IpU MEPUOAUUECKOM MIpU HEMPEPHIBHOM KOHTPOJIE
KOHTpOJIE
750 1,0 1,5

VY MacOHaMOIHEHHBIX KACKaIHbIX TPAaHCHOPMATOPOB TOKA OI[EHKA COCTOSHHUS
TpaHcGHOPMATOPHOTO Maciia B KAKJIOM CTYNEHU IPOBOJUTCS IO HOpMaM,
COOTBETCTBYIOIIUM paboyeMy HaIPSKEHUIO CTYyTICHHU.

7.8. 11, K, M. UcnbITaHusl BCTPOCHHBIX TPAHCHOPMATOPOB TOKA

WcnibITanust BCTpOGHHBIX TpaHC(HOPMATOPOB TOKA MPOU3BOAsTCS o mi. 7.1, 7.3.2,
7.4-17.6.

Tabnuma 7.4
Knacc nanpsbkenns, kB | 3nauenus, %, AtgouAY/Y Hepuomranocts
KOHTPOJIS
0<A tg 6 <0,5
12 mecsieB
0<AY/Y<0,)5
220 0,5<A tg § <2,0
6 Mecs1EeB
0,5<AY/Y<20
0<A tg 6 <0,5
6 MecsIIeB
0<AY/Y<0)5
330-500 0,5<A tg 5 <1,5
3 mecs1a
0,5<AY/Y<1)5
0<A tg 6 <0,5
6 Mecs1EeB
0<AY/Y<0)5
750 0,5<A tg 5 <1,0
3 Mecs1a

0,5<AY/Y<1,0

H3mepeHne conpoTUBIIEHUS U30JIALMN BCTPOSHHBIX TPAaHCPOPMATOPOB TOKA
MPOU3BOJIUTCS. MEraoMMeTpoM Ha Hanpspbkenue 1000 B.



N3mepenHoe conpoTUBIICHUE U30JISAIIMN 0€3 BTOPUUYHBIX IETeH JOKHO OBITh HE
meHee 10 MOwm.

Jlormyckaercst i3MEpEeHHE CONTPOTUBIICHUS N30JISAIIUN BCTPOCHHBIX TPaHC(HOPMATOPOB
TOKA BMECTE CO BTOPHUYHBIMHU IETSIMU. MI3MEpeHHOE COTIPOTHBIICHUE H30JIAIIUN
JIOJKHO OBITH HE MeHee | MOw.

7.9. M. Ten;10BU3MOHHBIH KOHTPOJIb

TennoBU3MOHHBIN KOHTPOJIb TPAaHCPOPMATOPOB TOKA MPOU3BOJAUTCS B COOTBETCTBUU
C IPUJIOKEHHUEM 3.

7.10. KoHTpPOJIb M30JIAUMH 0] PA00YMM HANIPSKEHUEM

KonTtpoas uzomnsiuu TpancGopMaTopoB TOKa MO pab0YUM HANPSHKEHUEM
pPEKOMEHyeTCs MPOU3BOAUTH Y TpaHchopMaTopoB Toka 220-750 kB.

Jiist TpanchopMaTopoB TOKA, KOHTPOJIMPYEMBIX O] HAMPSKEHUEM, KOHTPOJIb 1O .
7.1,7.2 1 7.7 B 3KCIUTyaTalliu MOXKET POU3BOJUTHCS TOJIBKO MPHU
HEY/I0BJIETBOPUTEIBHBIX PE3YNbTATaX UCHBITAHUM 110 1. 7.10.

KonTponupyemble napamMeTpbl: K3MEHEHUS TAHT€HCA YIJla AUAJIEKTPUIECKUX MOTePh (
A tg 6 ) u emxoctu (AC/C) OCHOBHOM M30JSIIUU WK (M) U3MEHEHHUE €€ MOJTYyJIS
nosiHo¥ npoBogumoctu ( A Y/ Y'). Jlonyckaetcs KOHTPOJIb 110 OJTHOMY U3
napameTpoB (Atgdumm A Y/Y).

N3meHenune 3Ha4eHN KOHTPOJIMPYEMBIX TAPAMETPOB ONPEEISIETCS KaK Pa3HOCTh
PE3yJIbTAaTOB JBYX U3MEPEHHIA: OUepPEIHbIX U MPU BBOJE B pabOTy CUCTEMBI KOHTPOJIS
I0/1 HATIPSIKEHUEM.

IIpenenbHbIE 3HAYEHUS YBEJINUEHUS EMKOCTH U30JISIIUU COCTABIAAIOT 5 % 3HaueHus,
M3MEPEHHOI0 IPU BBOJE B pabOTy CUCTEMBI KOHTPOJIS IO HAMPSKEHUEM.

[leproanuHOCTH KOHTPOJIA TPaHC(HOPMATOPOB TOKA MO pabOUUM HANPSIKEHUEM B
3aBUCUMOCTH OT BEJIMUMHBI KOHTPOJIMPYEMOTO apaMeTpa 10 OpraHu3aluu
HEMPEPHIBHOTO aBTOMATU3UPOBAHHOTO KOHTPOJIS MPUBEIeHA B Ta0. 7.4.

8. TPAHCO®OPMATOPDBI HAITPAKEHUSA

8.1. DiekTpOMAarHUTHBIE TPAHCHPOPMATOPHI HANIPSIKEHUS
8.1.1. II, K, M. U3mepeHue cCONPOTHBJIEHHUS U30JSIIMHA 0OMOTOK

N3mepenne conpoTuBieHus uzomisaimu ooMoTku BH TpanchopmaropoB HanpspkeHus
MPOU3BOJIUTCSI METAOMMETPOM Ha HanpspbkeHue 2500 B.



N3mepenne conpoTUBICHUS U30ISIIMU BTOPUIHBIX OOMOTOK, a TAK)KE CBSI3YIOLIUX
00OMOTOK KaCKaJHbIX TpaHC(HOPMATOPOB HANPSKEHUS TPOU3BOAUTCS METAOMMETPOM
Ha Hanpspkenue 1000 B.

B nporiecce 3kcrulyaTaliuu yCTaHaBIMBAETCA CIAEAYIOMIAsl IEPUOTUYHOCTD
MPOBENCHUS U3MEPEHUN:

- uist TpaHcopmaropoB HanpsbkeHus 3-35 kB - npu npoBeaeHnN peMOHTHBIX paboT
B iYEHKAX, TJI€ OHU YCTaHOBJICHBI;

- s TpancopmaTtopoB Hanpspkerust 110-500 kB - 1 pa3 B 4 roga. M3mepenubie
3HA4YEeHHsI CONPOTHUBIICHUS U30JIALIMY PU BBOJE B SKCILIYaTaIlMIO U B SKCILTyaTalluu
JIOJIKHBI OBITH HE MEHEee MPUBEACHHBIX B Ta0. 8.1. B mporecce skcrutyaranuu
JIOTyCKAeTCsl MPOBEACHUE U3MEPEHUI COMPOTUBIICHUS U30JIALIMA BTOPUYHBIX
00OMOTOK COBMECTHO CO BTOPUYHBIMU LIECTISIMH.

Tabmura 8.1

Jlonmyctumbie conpoTuBiieHus n3oysinuu, MOM, He

MeHee
Knacc nanpsixenuns, kB
OCHOBHas BTOPHUYHBIC CBSZYIOIIHE
W30S oOMOTKH* 00MOTKH
3-35 100 50(1) 1
110-500 300 50(1) 1

* ConpoTHBIIEHUS U30JISIIUN BTOPUYHBIX 0OMOTOK IIPUBEACHBI: 0€3 CKOOOK - Mpu
OTKJIFOUEHHBIX BTOPUUHBIX IIETISIX; B CKOOKaX - COBMECTHO C MOJKIIOYEHHBIMU
BTOPUYHBIMU IETISIMU.

8.1.2. II. UcnpiTaHMe MOBBIIIEHHBIM HanpsizkeHneM 4acToThl S0 'y

Ucnbrranus uzonsiuu o0MoTkd BH moBbImeHHbpIM HanpsbkeHneM 4acToThl 50 [
MIPOBOJIATCS IS TPAHC(HOPMATOPOB HAMPSHKEHUS C N30SI BCEX BHIBOJIOB
oomoTku BH 31ux TpancdopmaTtopoB Ha HOMHMHAILHOE HAMNPsKEHUE.

3Ha4YCHUS UCTILITATEILHOTO HaITPAXKCHUA OCHOBHOM M30JI1IUH IIPUBCACHLI B TalJI.
6.1.

JITMUTEeTbHOCTh UCTIBITAHUS TPAHC(POPMATOPOB HAIPsKEHUS C hapPopoBOil BHEITHEH
M30JIMEN - 1 MUH, ¢ OpPraHMYECKON U30JSALUEN - 5 MUH.



3HayeHue UCIBITATEIbHOTO HaIIPAKCHUA OJIA U30JEIIWHA BTOPHUYHBIX 0OMOTOK BMECTE
C MPUCOCAMHCHHBIMU K HUM LCIIIMHA IIPUHUMACTCA paBHBIM 1 xB.

HpOI[OJ'DKI/ITeJ'IBHOCTB IMPHUIIOKCHUA UCIIBITATCIIbHOI'O HAIIPSIKCHUA - 1 muH.
8.1.3. II. U3mepenue cOnpoTUBJICHUSA 0O0MOTOK OCTOSIHHOMY TOKY

N3mepenne conpoTuBIeHUs 0OMOTOK MOCTOSSHHOMY TOKY ITPOU3BOJAUTCS Y
CBA3YIOIIMX OOMOTOK KaCKaJHbIX TPAHC(HOPMATOPOB HAMPSIKEHUS.

OTKIIOHEHHE U3MEPEHHOTO COMTPOTUBIIEHUSI OOMOTKH MMOCTOSIHHOMY TOKY OT
MAacMOPTHOIO 3HAYEHUS WM OT U3MEPEHHOTO Ha APYrux ¢azax He JA0KHO
npeBbimath 2 %. [Ipyu cpaBHEHNN N3MEPEHHOTO 3HAYEHUS C TACTIOPTHBIMU JIaHHBIMU
M3MEPEHHOE 3HAYECHHUE CONPOTUBIIEHUS TOJDKHO IPUBOIUTHCS K TEMIIEPATYPE
3aBOJICKMX ucnbITanuil. [Ipu cpaBHeHUM ¢ Ipyrumu (azamu U3MEpPEHUs Ha BCEX
(azax JOJKHBI IPOBOJUTHCS MIPU OJTHOM U TOH K€ TeMIiepaType.

8.14. 11, K, M. UcnbiTanue TpaHcHOpMaTOPHOTO MacJjia

[Ipu BBOJIE B 3KCILTyaTalMIO TPaHC(HOPMATOPOB HAMPSKEHUSI MACIO JOKHO OBbITH
UCIIBITAHO B COOTBETCTBUM C TPEOOBaHUSIMU pazzena 25.

B mporecce skcmtyaraiuu TpaHcGopMaTOPHOE MACIIO U3 TPaHC(HOPMATOPOB
HanpspKeHHS 10 35 kKB BKIIOUNTEIHLHO JTOMYCKASTCS HE UCTIBITHIBATD.

VY tpanchopmaropor HanpsikeHus 110 kB u Bblllle ycTaHABIUBACTCS CAEAYOIIAs
MEPUOANYHOCTh UCTIBITAaHUH TpaHCHOPMATOPHOTO Maca:

- st TpancopmaTopoB Hanpsbkenust 110-220 kB - 1 pa3 B 4 roga;
- 15t TpancopmaTopoB Hanpspkenust 330-500 kB - 1 pa3 B 2 rona.

B nporiecce skcITyaTanuy Maciao UCTIBITEIBACTCS HA COOTBETCTBUE TPEOOBAHUAM
tabn. 25.4 (nm. 1-3) c yuetom mm. 25.3.1 u 25.3.2.

VY MaciOHaMOJIHEHHBIX KaCKaIHBIX TPAaHC(OPMATOPOB HAIPSKEHUS OLICHKA
COCTOSIHUSI MACJIa B OTAEIBHBIX CTYIICHSIX POBOAUTCS 10 HOpMaM,
COOTBETCTBYIOIIUM paboyeMy HaIPSKEHUIO CTYTICHHU.

8.1.5. M. TenJiOBM3MOHHBIH KOHTPOJIb

TernnoBU3MOHHBIN KOHTPOJIb TPaHC(HOPMATOPOB HANPSIKEHUSI IPOU3BOIUTCS B
COOTBETCTBHH C YKa3aHHUSIMU ITPUIIOKEHHUS 3.

8.2. EMkocTHbIE TPaHCHOPMATOPBI HANIPSAKEHU S

8.2.1. II, K, M. UcnibITaHUSA KOHACHCATOPOB JAeJMTe1eH HANPSAKEHUSA



HcnpiTannst KOHAEHCATOPOB JACIUTENICH HAMPSHKEHUS TTPOBOISITCS B COOTBETCTBUU C
TpedoBaHusMu paszzaena 20.

8.2.2. I, M. U3mepeHue CONPOTUBJICHUS M30JALMHU 3JIEKTPOMATHUTHOIO
YCTPOHCTBA

N3mepenne conpoTUBIEHUS U30ISIUU OOMOTOK MPOBOAUTCS MeraommMeTpom Ha 2500
B.

B nporiecce 3kcruryaTaliuu yCTaHaBIMBAETCA CIAEAYIOIIAsl IEPUOTUYHOCTD
MPOBENCHUS U3MEPEHUN:

- IEpPBBIH pa3 yepes 4 roja mocjie BBO/AA B SKCILTyaTaIlHIo;
- B JanpHeimeM 1 pas B 6 sierT.

ConpoTuBieHNE U30SIUU HE TOJDKHO OTIMYATHCS OT YKA3aHHOTO B Macnopre 0oliee
yem Ha 30 % B XyZlLy0 CTOPOHY, HO cOCTaBIIATh He MeHee 300 MOwm.

8.2.3. II. UcnbiTaHKe 3JIEKTPOMATHUTHOIO YCTPOHCTBA NMOBBIIMICHHBIM
HanpsizkeHneM 4acToThl S0 riy

HcnpiTanusiM noBepraeTcst U301 BTOPUYHBIX OOMOTOK 3JIEKTPOMAarHUTHOTO
YCTPOKWCTBA.

UcnbiTarensHoe Hanpsbkenue - 1,8 kB.
JUTUTEeNTbHOCTD NPUJIOKEHUS HAIPSIKEHUS - 1 MUH.
8.24. 11, K, M. U3mepeHue cCONPOTUBJIEHHSI 00MOTOK IMOCTOAHHOMY TOKY

[Ipu BBOJIE B 3KCIUTyaTallMIO U3MEPEHHUE COMTPOTUBICHUS 0OMOTOK MOCTOSIHHOMY TOKY
MIPOU3BOJIUTCS HA BCEX MOJIOKEHUAX MEPEKIIFOYAIOIIEr0 YCTPOMCTBA.

HeobxoauMocTh MpoBeieHNsI U3MEPEHHS COITPOTUBIICHUSI OOMOTOK ITOCTOSIHHOMY
TOKY B IIPOLIECCE IKCIUTYATALMH ONPEAEAETCS TEXHUUECKUM PYKOBOAUTEIEM
SHEPrONPEIIPUATHS.

N3mepeHHble 3HaYeHus, IPUBEICHHbBIE K TEMIIEpAType NPH 3aBOJICKUX UCTIBITAHUSX,
HE JIOJDKHBI OTJIMYATHCS OT YKa3aHHBIX B Iacrnopte 6ojee yeM Ha 5 %.

8.2.5. 11, K, M. U3mepeHue TOKA U MOTEPH X0JIOCTOr0 X012

W3mepeHns Toka U MOTEPh XOJIOCTOrO X014 IPOU3BOAATCS PU HANIPSDKEHUSIX,
YKa3aHHBIX B 3aBOJICKOM JOKYMEHTAIIUH.

HSMepeHHI:»Ie SHAYCHHA HE JOJIKHBI OTIIMYATHCA OT YKA3aHHBIX B ITACIIOPTE OoJiee yeM
Ha 10 %.



8.2.6. II, K, M. UcnibiTanus TpaHcHOPMAaTOPHOT0 MACJIA U3 JJIEKTPOMATHUTHOIO
yCTPOMCTBA

[lepea BBOIOM B AKCILTyaTalMIO ONPEAEIIIeTCs MPOOUBHOE HAIIPSIKEHUE Maciia U3
ANIEKTPOMAarHUTHOTO YCTPOUCTBA.

3HaueHue MpoOUBHOIO HAIPSKEHUS Macia TOJKHO ObITh He MeHee 30 kB.

[Tpu BBOJIE B OKCILTyaTaIlMIO CBEXKEE CyX0e TpaHCHOPMATOPHOE MACIIO JUIS 3 TUBKU
(TOTTMBKM) IEKTPOMArHUTHOTO YCTPOMCTBA IOJKHO OBITh UCTIBITAHO B COOTBETCTBUU
¢ TpeboBaHUSAMU paszzena 25.

B mporuecce skcmyaranuu TpaHcOpMaTOPHOE MACIIO U3 3JIEKTPOMArHUTHOTO
YCTpOMCTBA JOHKHO UCTIBITHIBATHCS TIEPBBIN pa3 yepes 4 roja nocjie BBoJa B
AKCILUTyaTaluio, B JaJbHEUIIIEM - yepe3 6 JIET COrIacHO TpeOoBaHusAM Tadu. 25.4 (.
1-3) ¢ yuerom . 25.3.1 u 25.3.2.

8.2.7. 11, K, M. UcnibITaHUS BEHTUWIbHBIX Pa3psiIHUKOB

HcnbiTanust BEHTUIBHBIX Pa3psIIHUKOB MPOBOASTCS COIVIACHO YKa3aHUAM pazjnena 21.

9. MACJISAHBIE "
IJNIEKTPOMAT'HUTHBIE
BbIKJ/IIOYATEJIHN

9.1. I1, C, M. U3MmepeHne CONPOTUBJICHUS 30U

9.1.1. U3mepeHue cONPOTUBICHUS U30JIALNN MOABUKHBIX M HATIPABJISIIOIIMAX
yacTeil, BINMOJHEHHBIX U3 OPraHUu4YeCKUX MaTepuajioB

ConpoTuBieHNE U30SIUH JI0KHO ObITh HE HU)KE 3HAUCHUM, TPUBEICHHBIX B TAOJI.
9.1. I3MepeHnue CONpOTUBIICHUS U30JIALIMU JTOJKHO BBIOIHATHCS METAOMMETPOM Ha
Hanpspkenne 2500 B.

Tabmura 9.1

Haumenbimne AOIIYCTUMBbIC 3BHAYCHHUA CONMPOTUBJICHUSA U30JAIHUHA NMOABUKHBIX
qaCTeii, BBINNOJTHCHHBIX U3 OPraHUYC€CKUX MaTCpHUAaJIoB



ConportuBnenue nzoaiuu, MOM, Ha HOMUHAIIBHOE

HanpspkeHue, kB
Bung ncnieiranusa

3-10 15-150 220 u BBILIE
I1 1000 3000 5000
C 300 1000 3000

9.1.2. U3mepeHue cCONPOTHUBIICHUSA U30JAIMHA BTOPUYHBIX Leneil u
3JIEKTPOMArHUTOB YIIPaBJIEHUS

N3mepenre 10JDKHO BBITIOHATHCS B COOTBETCTBUU € Tad. 26.1.

9.2. UcnbITaHuS BBOAOB

WcnbiTaHus 1OTKHBI BBIMOJHATHCS COTJIACHO YKa3aHUAM paszena 23.

9.3. I1, C. UcnibiTaHHE M30JISUMH MOBbIIEHHBIM HaNIPszkeHUEeM 4acToThl 50 I'n

9.3.1. UcnibiTaHUE ONMIOPHOM M30JIIINH W U30JISIIIUU BBIKJII0OYATE el
OTHOCHTEJILHO KOpIyca

HcnpiTaTenbHOE HANPSHKEHUE U1 BBIKITIOUATENe KaXK0ro Kilacca HalpspKeHUs
MIPUHUMAETCS] B COOTBETCTBUH € TalI. 6.1.

HpOI[OJ'DKI/ITCJII:HOCTB IMPUIIOKCHUA UCIILITATCIIBHOI'O HAIIPSAKCHHAA - 1 MuH.

Kpome Toro, aHanoruyHoMy UCHBITAaHHUIO TOJKHA MOABEPTaThCsl U30IISAIUS
MEKKOHTaKTHBIX Pa3pbIBOB MaJIOMACIISIHBIX BbIKItOUaTesaen 6-10 kB.

9.3.2. UcnibiTaHUE U30JIAUMHA BTOPUYHBIX 1eneid 1 00MOTOK 3JIeKTPOMATHUTOB
ylpaBJieHUA

HcnbiTanne 10MKHO BBIMOJIHATHCS B COOTBETCTBHUM C pa3AesioM 26.2.

9.4. 11, C, M. OueHka cOCTOSTHMSI BHYyTPHMOAKOBOW M30JALMU U U30JISIIIAN
AYrOracuTeJbHbIX YCTPOMCTB 02AKOBBIX MaCJSHBIX BhIKIOUYaTe el 35 kB

OreHka MpoOU3BOAUTCS Y OaKOBBIX MACIISTHBIX BBIKIIIOUaTeNlel Ha Hamnpsbkenue 35 kB
B TOM ClIy4ae, €CJIH NPy U3MEPEHUH tg 6 BBOJOB HA MOJTHOCTHIO COOPAHHOM
BBIKJIFOUYATEJIE MOTYUYEHBI MOBBIIICHHBIC 3HAYEHUS 110 CPABHEHUIO C HOPMaMH,
MpUBEJICHHBIMU B Ta0m. 23.1.



BraytpubaxkoBast U301 U U30JSIINS TyTOTAaCUTEIbHBIX YCTPOUCTB MOIIEKAT
CYIIIKE, €CJTM UCKIIIOUCHHUE BIUSHUS 3TOW M30JIAIMN CHUKAET U3MEPEHHBIN tg 0 Oosee
yem Ha 4 % (abcoMtoTHAS BETUYHMHA).

9.5. U3mepeHue CONPOTUBJICHUSI TOCTOSIHHOMY TOKY

9.5.1. 11, C, T. U3MepeHue cCONPOTUBJICHUS TOKOBEIYIIEro KOHTYPAa KOHTAKTHOM
CUCTEMbI

OTU U3MEPEHHUs COMPOTUBIIEHUS TOCTOSTHHOMY TOKY MPOU3BOAATCs nodaszHo. Mx
3HAa4YeHHsI He JOJKHBI MPEBOCXOINThH 3HAYCHUH, YKa3aHHBIX B Ta0u. 9.2. Hopmsbl Ha
BEJIMYMHBI CONPOTUBJIEHUI OTJEIbHBIX YUACTKOB KOHTYpPA yKa3aHbl B 3aBOJICKOM
MHCTPYKIUH.

Tabmuma 9.2
3HayeHusI CONMPOTHBJIEHUI MOCTOSTHHOMY TOKY TOKOBEAYIIero KOHTypa

KOHTAKTHOM CHCTeMbI MACJISIHbIX U JICKTPOMATrHUTHBIX BbIKJIIOUYATEJ e

. ConpoTHUBIEHUE KOHTAKTOB, MKOM,
Twun BeIKITIOYATEIIS HomunaneHBIN TOK, A

He Oosee
BIIM-10 630 78
1000 72
MI'-10, MI"-20 5000 300*
6000 Het nanubix
MIT-10 3150 18; 240*
4000 14; 240*
5000 12; 240*
BM-14, BM-16 200 350
600 150
1000, 1250 100

BM-22, BM-23 600 150



Tum BeIKITFOYATENA

BMI'-133

BMI-10

BIIMII-10

BMIID-10

BMIIII-10

BMII-10, BMII-10I1

BMM-10

BK-10, BKD-10

HomunansHBIN TOK, A

1000, 1500
600
1000
630
1000
630
1000
630
1000
1600
630
1000
1600
600
1000
1500
630
630

1000

ConpoTHUBIEHUE KOHTAKTOB, MKOM,
He OoJiee

100
100
75
75
70
78
72
50
40
30
55
45
32
55
40
30
85

50/45%*

45/40%*



Tum BeIKITFOYATENA

B3-10, BOC-6

C-35

MKII-35
BT-35, BTJ-35

MKII-110

V¥-110-2000-40

¥-110-2000-50

¥-220-1000/2000-25

V¥-220-200-40

BMT-110

BMT-220

MMO-110

BMIID-10

BMM-10

HomunansHBIN TOK, A

1600

1600

2000-2500

3200-3600

630

3200

1000

630

630

1000

2000

2000

2000

2000

1250

3150

400

ConpoTHUBIEHUE KOHTAKTOB, MKOM,
He OoJiee

25
30
20
15
310
60
250
550
1300
800
800
365
600
450
115/85%**
115/85%**
180
10

55



ConpoTHUBIEHUE KOHTAKTOB, MKOM,

Tun BeIKIIFOYaTENSA HomunanbHblil TOK, A He Gollee
MKII-220 600 1200
MKII-274 600 800
MKII-110M 630 800
MKII-110-5 1000 800
BK3-M-10 1600 25

* COHpOTI/IBJ'IeHI/IG AYyroraCcuTCJIbHBIX KOHTAKTOB.

** B yncnauTesne ykazaHbl JaHHBIC TS BBIKITIOUATENIe HA HOMHUHAIBHBIN TOK
otkmoueHus 20 kA, B 3HameHartene - Ha 31,5 KA.

*#* B uncnuTene yka3aHO COMPOTUBICHUE AyTOracUTENIbHOIO YCTPOUCTBA IS
BBIKJIIOYATEJICH HA HOMHUHAILHBIN TOK OTKIIIOUCHHA 25 KA, B 3HamMeHarene - Ha 40 KA.

9.5.2. 11, C. U3mepeHne cONPOTUBJICHUS IIYHTHPYOLIMX Pe3HMCTOPOB
AYTrOracuTe/JbHbIX YCTPOHCTB

I/ISMGPGHHBIC 3HA4YCHUA COHpOTI/IBJIeHI/Iﬁ JOJIZKHBI COOTBETCTBOBATh 3aBOACKHUM
JaHHBIM C YKA3aHHBIMH B HUX JOITY CKaAMM.

9.5.3. 11, C, U3mepenne conpoTUBIEHUsSI 00MOTOK 3JIEKTPOMATHUTOB
ynpaBJjieHusi

W3mepeHHble 3HaU€HUsI COMPOTUBIEHUH OOMOTOK 3JIEKTPOMArHUTOB JIOJIKHBI
COOTBETCTBOBATH 3aBOJICKUM HOPMaM.

9.6. I1, C. U3MepeHHEe CKOPOCTHBIX M BpEMEHHBIX XaPAKTEPUCTHK
BBIK/II0OYATEIeH

N3mepenus ckopocTen IBUKEHUS NTOABUKHBIX KOHTAKTOB U BPEMEHU UX BKIIFOYEHUS
Y OTKJIFOYEHMS IIPOBOIATCS IIPHU MOJHOCTHIO 3aJIMTOM MAcCJIOM BBIKJIIOUYATENE U
HOMMHAJIBHOM HAIIPSHKEHUU OIIEPAaTUBHOIO TOKA HA BBIBOJAX AJIEKTPOMArHUTOB
YIIPaBJICHUS.

CKOpOCTHBIe U BPpCMCHHBIC XapPaKTCPHUCTUKHN BBIKIKOYATCIIA, IIPUTI'OJHOI'O K
9KCILTyaTalrr, JOJIKHBI COOTBECTCTBOBATH JaHHBIM tadi. 9.3.

Taomuma 9.3



CkopocTHbIE U BpeMEeHHbIE XapAKTePUCTUKH MACISHBIX U 3JIEKTPOMATHUTHBIX
BBIKJIIOUATEJIeH

CxopocTh IBMKEHUSI KOHTaKTOB, COoOCTBEHHOE BpeMs, C, HE

m/c OoJtee
Twun BeIKITIOUATENA
MIPY BKJITIOYEHUH/ [MaKCUMaJIbHasl,
BKJIFOUEHUA ||OTKITFOYECHUSA
OTKJIFOUEHUU He Ooliee
[IM-10 2,3+0,3/2,4+0,3 2,6/3,9 0,3 0,12
MI'-10 2,2+0,2/1,8+0,3 -12,4 0,75 0,135
'-20 2,0+0,3/1,8+0,3 -/2,3 0,8 0,155
I'T-10-45V3 2,3+0,3/2,5+0,2 2,6/3,6 04 0,12
I'T-10-5000-63Y3 3,0+0,3/2,5+0,2 3,6/3,6 0.4 0,11
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
M-23 1,8/1,75 - 0,28 0,15
MI'-133 2,4+3/1,75+2 3,2/3,2 0,23 0,1
BMI'-10 2,0+2,6/2,1 + 2,6/3,9 0,3 0,12
2,7
[IMII-10 2,4+2.8/2,24+0,3 3,2/3,2 0,3 0,12
MIID-10- 4,7+0,3/3,0+0,3 5,7/5,0 0,3 0,07
30(1000,1600)
BMII>-10-3150 4+0,4/3,1+0,3 5,7/4,5 0,3 0,09
MII-10 4,5+0,5/3,4+0,4 5,0/5,0 0,3 0,1
IBMII-10I1 4,5+0,4/3,5+0,3 6,0/5,0 0,2 0,1
BMM-10 -/2,3+0,2 - 0,2 0,1




CxopocTh IBMKEHUS KOHTaKTOB, COOCTBEHHOE BpeMs, C, HE

Mm/c Oonee
Tun BeIKIIFOYATENS
IpU BKJIIOUEHUH/ [MaKCUMalbHas, S SV ———
OTKJIFOYEHHUH He Oouee
JBMHH— 10-20 4,2+0,4/2,5+0,2 - 0,2 0,1
MIIII-10-31,5 4,5+0,4/2,8+0,2 - 0,2 0,1
K-10-20-630(1000) 3,5+0,3/2,5+0,2 - 0,075 0,05
K-10-20-1600 3,2+0,3/2,3+0,2 - 0,075 0,05
K-10-31,5-630(1000) | 4,2+0,4/2,5+0,2 - 0,075 0,05
K-10-31,5-1600 4,0+0,4/2,3+0,2 - 0,075 0,05
3-10-1250(1600)-20 | 5,2+0,5/3,5+0,4 - 0,075 0,06
3-10-2500(3600)-20 || 4,8+0,5/3,0+0,3 - 0,075 0,06
IB2-10-1250(1600)-31,5 || 6,5+0,6/3,5+0.,4 - 0,075 0,06
3-10-2500(3600)-31,5 || 5,8+0,6/3,0+0,3 - 0,075 0,06
3(0)-6 5,8+0,6/3,0+0,3 - 0,075 0,06
K9-10-20-630(1000) | 4,0+0,4/2,5+0,2 - 0,3 0,07
IBKS-10-20-1600 3,8+0,4/2,3+0,2 - 0,3 0,07
K92-10-31,5-630(1000) || 4,0+0,4/2,5+0,2 - 0,3 0,07
K2-10-31,5-1600 3,8+0,4/2,3+0,2 - 0,3 0,07
-35-630 ¢ mpuBogom || 2,7+0,3/1,0+0,2 ||3,0-0,3/1,6+0,2 0,34 0,05
I12-12
-35-630 c npuBoIOM 2,7+0,3/1+0,2 |3,0-0,3/1,6+0,2 0,4 0,12
I1-67




CxopocTh IBMKEHUS KOHTaKTOB, COOCTBEHHOE BpeMs, C, HE

m/c 0oJtee
Twum BeIKITIOUATENA
MIPY BKIIIOYEHUH/ [MaKCUMaIbHasl,
BKJIFOUEHHUS |OTKIIIOUECHUS
OTKJIFOUEHUU He Ooliee
-35-3200-50 ¢ 2,3+0,2/1,5+0,2 || 3,2-0,3/2,4-0,2 0,64 0,055
puBojom LITID-38
IMKTI-35 1,7+0,2/1,6+0,2 |3,2-0,3/3,6-0,2 04 0,05
T-35 1,8+0,3/1,1+0,2 |2,1+0,3/2,7+0,2 0,35 0,12
TI-35 2,2+0,3/1,1+£0,2 2,5+0,2/3,1+£0,3 0,35 0,12
KII-110 1,7+0,2/1,3+0,2 | 3,8-0,4/2,9-0,3 0,6 0,05
V-110-2000-40 1,7+0,2/1,3+0,2 3,3-0,4/ 0,3(LLIIB) -
3,7-0,4 0,7(LLI1D) 0,06
Y-110-2000-50 1,7+0,2/2,1+0,3 3,5-0,4/ 0,3(LLTIB) -
3,9-0.4 0,7(LLI12) 0,05
V-220-1000/2000-25 1,9+0,2/1,3+0,2 4,6-0,4/3,8-0,4 0,8 0,05
Y-220-2000-40 1,3+0,2/2,0+0,3 ||4,3-0,4/3,6-0,4 0,75 0,045
MT-110, 2,7+3,3/2,3+2,9 - 0,13 0,035
MT-220(25 kA) -
IBMT-110, 2,7+3,3/2,3+2,9 - 0,13 0,03
MT-220(40 xA)
MO-110 6,0+0,2/5,3+0,2 - 0,15 0,05
MTI'-133 ¢ npuBogOM - - 0,25 0,1
C-10




CxopocTh IBMKEHUS KOHTaKTOB, COOCTBEHHOE BpeMs, C, HE

M/c 0osee
Tun BeIKITIOUATENIS
MIPY BKIIIOYEHUH/ [MaKCUMaIbHasl,
BKJIFOUEHHUS |OTKIIIOUECHUS
OTKJIIOYEHUN He 0oJsiee
EMF—IB C IPUBOJAOM - - 0,2+0,3 0,1

[IM-10

MI-133 ¢ npuBoaoM 2,0/3,0 3,0/3,2 0,16 0,1
B-10

MII-10 ¢ npuBoIOM 3,2/3,3 5,0/5,0 0,3 0,12
9-11

MII-10 ¢ npyXUHHBIM 4,5/3,8 5,0/5,0 0,2 0,1
PUBOJIOM

KII-35 ¢ mpuBogom 1,5+2,1/1,5+1,7 |2,0+2,5/2,8+3,5 0,43 0,05
I1C-30

KII-35 ¢ mpuBoaoM 1,7+2,5/2,0+0,3 2,9/3,7 0,43 0,05
119-2

KII-110-5 ¢ 2,1+0,3/1,6+0,3. 3,7+0,4/3,3+0,4| 0,75+0,85 0,06
puBojom LITID-37

KII-110-5¢ 2,2+0,3/1,4+0,2 (3,0-3,3/3,2+0,4|| 0,4+0,5 0,055
puBogom II13-44
KII-110M ¢ 2,0+0,3/1,5+0,2 |3,2+0,4/2,7+0,4| 0,05+0,06 0,05
puBogom HIIT3-31
KII-110M ¢ 2,3+0,3/1,5+0,2 |3.3+0,4/3,7+0,4 0,6 0,05
puBojoM LIITD-33
IMKH-220 2,7-3,0/1,5£0,2 |4,0+0,4/3,2+0,4]| 0,6+0,7 0,03

IIpumeuanue. B yncnurene npuBeeHa CKOPOCTh MPU 3aMbIKAHUH KOHTAKTOB, B
3HAMEHATEJIE - IPU UX Pa3MbIKaHUH.



9.7. 11, C. U3mMepeHue X0/1a NOJABUKHBIX YacTell, BAKMMAa KOHTAKTOB IPH
BKJIOYCHUM, OTHOBPEMEHHOCTH 3aMbIKAHHUSA U Pa3MBIKAHHS KOHTAKTOB
BBIKJ/II0YATE1eH

I/ISMepeHHI:uIC 3HAYCHHUA OOJI’KHBI COOTBETCTBOBATH JAHHBIM Tabn. 9.4.

9.8. 11, C, T. IIpoBepka peryJJMpoBOYHbIX H YCTAHOBOYHBIX XapaKTEePUCTHK
MEeXaHU3MOB NPUBO/I0B U BBIK/JIKOYaTeeil

[IpoBepka npou3BoaAUTCS B 00bEME U IO HOPMaM 3aBOACKUX UHCTPYKUUH U
MACIOPTOB Il KaXKJI0T0 TUIA MPUBOJA U BBIKIHOYATEIIS.

Tabnuma 9.4
Hopmbl Ha X011 MOABUKHBIX YACTell BbIKJIIOYATEIEH
PazHoBpeMeHHOCTB
Xon Xon B 3aMBIKaHUS U
Tun BeIKITIOYaTENS MOJIBUKHBIX | KOHTaKTax pa3MbIKaHUS
gacTeid, MM | (BXKHM), MM KOHTAKTOB, MM, HE
Oonee
BIIM-10 210+£5 4545 5
MI-10 425+15 90+2 5
MI'-20 475+500 90+2 5
MIT-10-3150(4000,5000)-45 295+5 90-+95 4
(18+2) 4
MIT-10-5000-63 290+5 90-+95 6(4)
(22+4)
BM-14 - - 4
BM-16 13343 50+£5 5
BM-22, BM-23 200£5 4045 0

BMI'-133 25045 4045 2



PaznoBpeMeHHOCTH

Xon Xon B 3aMBIKaHUS U
Tun BeIkITIOYaTENS MOJIBWXKHBIX | KOHTaKTax pa3MbIKaHUS
yacTte, MM = (BXHM), MM KOHTAaKTOB, MM, HE
Oonee

BMI'-10 210+£5 4545 5
BIIMII-10 210+£5 4545 5
BMII2-10-630 (1000,1600) 204+3 5544 5
BMII2-10-3150 235+5 77+6 7
BMII-10, BMII-101I1 240+245 59+4 5
BMM-10 180 3543 5
BMIIII-10 207+4 59+4 5
BK-10, BKD-10, BKD3-M-10 158+2 29+32 3
B3-10, BO(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, BT-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+15 201 2

¥-220-1000/2000-25 795+10 7-10 2



PaznoBpeMeHHOCTH

Xon Xon B 3aMBIKaHUS U
Tun BeIKIIFOYATEIS MMOJBIMKHBIX = KOHTaKTax pa3MbIKaHUS
yacTte, MM = (BXHM), MM KOHTAaKTOB, MM, HE
Ooiee
V-220-2000-40 730£10 201 2
BMT-110, BMT-220 49243 57+60 -
MMO-110 420510 80+5 5

MKII-35 ¢ npuBogom IITIC-30 280.19

MKII-110M ¢ npuBogom 5005 7-10 1
II13-33

MKII-110M ¢ npuBoaoM 510,07 7-10 1
II13-31

MKII-110-5 ¢ npuBogom IIIID-  500+10 7-10 1
44

MKII-220 800.15" 7-10 1
MKTII-274 1160+25 162 2
IIpumeyanus:

1. B ckoOkax yka3aHbl HOPMBbI JJIs TJIABHBIX KOHTAKTOB.

2. B ciayuyae HeCOOTBETCTBUS 3HAUEHUM, YKa3aHHBIX B TaOJIMLIE U MPEACTABICHHbBIX
3aBOJOM-H3TOTOBUTEINIEM, CIIEIYET PYKOBOJACTBOBATHCS JTAHHBIMH 3aBOJICKUX
WHCTPYKIIH.

9.9.11, C, T. IIpoBepka 1eiicTBHSI MEXaHU3MA CBOOOTHOI0 paCUeIIeHUs
MexaHu3M CBOOOJHOTO paCIETUICHUS TPUBOA JOJKEH MTO3BOJIATH MPOU3BEICHNE
OTIepaIy OTKJIIOYEHUS Ha BCEM X0JI€ KOHTAKTOB, T.€. B JIOOOH MOMEHT OT HaJaJa

OoIcpanv BKIIFOYCHUA.

MexaHu3m cBOOOJHOTO PACICTUICHUS TTPOBEPSETCS B pabOTE MIPH MOJIHOCTHIO
BKJIIOYEHHOM IOJIOKEHUH TIPUBOJAA U B ABYX-TPEX MPOMEKYTOUHBIX €r0 MOJOKECHUSX.



Jlonyckaetcs He MPOU3BOAUTH MPOBEPKY CpabdaThIBaHUSI MEXaHU3Ma CBOOOTHOTO
pacueruienust npuBoAoB I111-61 u [111-67 B mpomMeKyTOUHBIX MOJIOKEHUAX U3-3a
BO3HMKHOBEHUS OMACHOCTU PE3KOI0 BO3BpATa phlyara py4Horo npuBo/a.

9.10. I, C. IIpoBepka MUHUMAJLHOI0 HANIPSIKEHUA (IaBJIEHHS) CPAOATHIBAHUS
BBIKJ/II0OYATE/1eH

[IpoBepka MUHHUMAaJILHOTO HAIPSKEHUsSI CpadaThIBaHUS IPOU3BOAUTCS MOMOIIOCHO Y
BBIKJIFOUATENEN C MONOJIIOCHBIMU ITPUBOJIAMH.

MuHMMalIbHOE HAIPsDKEHUE CpadaThIBaHUS 3JIEKTPOMArHUTOB JODKHO OBITh HE
oouee:

DJIEKTPOMATHUTHI | DJIEKTPOMArHUTHI

OTKJTFOUCHUS BKJIFOUEHHUS
[Ipy nuTannu NprBOAA OT UCTOYHUKA 0,7 U yom 0,85 U om
MOCTOSIHHOTO TOKa

[Ipu nuTanuu NpuBOAa OT UCTOYHUKA 0,65 U you 0,8 U yiom

MEPEMCHHOI'O TOKA

Har[meeHI/Ie Ha 3JICKTPOMArHUThI JOJDKHO ITOAABATHECA TOJTYKOM.

3HayeHue JaBieHus cpadaThIBaHUs MHEBMONPUBOAA JOKHO ObITh Ha 20-30 %
MEHbIIIE HIKHETO Mpefieia padbouero JaBjaeHusl.

9.11. II, C. UcnbiTaHuEe BBIK/JIIOYATEIeil MHOTOKPATHBIMY ONPO0OOBAHUSIMHU

MHorokpatHbie onpoOOBaHUS BBIKIIOUATENIEH - BHIIOJHEHHUE OTepaliiii BKIIOUESHUS U
OTKJIFOUEHHS U CIIOKHBIX HUKIOB (BO 0e3 BbIIEp:KKU BpeMEHU 00s3aTeNIbHbI 15
Bcex BeIkItouareneii; OB u OBO o0s3aTeabHbI 1)1 BRIKIIIOYATEIICH,
MpeIHa3HAaYeHHBIX /17151 pa0oThl B pesxkume AlIB) n0mKHBI TPOU3BOAUTHCS MTPU
HOMHMHAJIBHOM HaIIpsKEHUU Ha BBIBOJAX 3JIEKTPOMArHUTOB. YUCO onepauuii u
CJIOHBIX IIUKJIOB, OJUIEKALUX BBIOJIHEHHUIO BBIKIIOYATENIEM, JOJKHO COCTABIIATh:

- 3-5 onepanuii BKIFOUEHUS U OTKIFOUCHMUS;
- 2-3 UKJIa KaKI0ro BU/A.
9.12. 11, C, T. UcnbiTaHusA TPaHCHOPMATOPHOI0 MACJIA BHIKJIOYATEICH

WcnibiTanus 10MKHBI BBITOTHATHCS MIPU BBOJIE BBIKIIIOUATENICH B IKCILTYaTallUIO
MOCJIe MOHTaXXa, CPETHETO, TEKYIIETO U HETUIAHOBOTO PEMOHTOB M IMTPOBOAUTHCS IO
TpeboBanmsIM Tab. 25.2 u 25.3, eciu peMOHT OCYIIECTBIISIETCS CO CIMBOM Maciia U3



BBIKJTFOYATENs, ¥ Ta0J. 25.4 , eclii peMOHT BejeTcs 6e3 cuBa Maciia u3
BBLIKJIIOYATEIIS.

HcnbiTanus JOJIX)KHBI BBITIOJIHATBHCA:
- 10 U IIOCJIC 3aJIMBKH €TI0 B OaKoOBBIC BBIKJTFOYATCIIN
- 10 3aJIMBKH €T0 B MaJIOMACJIIHBIC BBIKIIIOYATCIIN BCCX HﬁHpSDKGHPIﬁ.

B mporuecce skcmiyaranuu UCbITaHUs TPAaHCPOPMATOPHOTO Maciia 6aKoBbBIX
BBIKJIFOUaTesneil Ha HanpspkeHue 110 kB v BbIle pu BBITOJIHEHUU UMH MIPEAETBHO
JIOTTyCTUMOTO 0€3 peMOHTA YKCJia KOMMYTaIUil (OTKIIOYEHUHN U BKIIFOUEHUN) TOKOB
K3 mim TOKOB Harpy3ku JOKHBI POU3BOIUTHCS B COOTBETCTBUU € TPEOOBAHUAMU
Taba. 25.3 (m. 1 u 5).

Maco u3 6akoBBIX BBIKJIFOUATENIEH Ha HampspKkeHre 70 35 kKB BKIIIOUUTENBEHO |
MaJIOMACJISIHBIX BBIKJIFOUATEJIEH Ha BCE KJIACChl HAIPSIKEHUS TIOCIIE BBIIIOJHEHUS UMU
MpeieNbHO I0MyCTUMOr0 Yynciaa KoMmmyTanuid TokoB K3 (111 TOKOB Harpy3ku)
WCTIBITAHUIO HE TIOJIEKHUT, TaK KaK JIOJHDKHO 3aMEHSThCS CBEXUM. 1Ipu Texymem
peMOHTe 0AKOBBIX BBIKJIIOYATEIeH HApYKHOW YCTAHOBKU UCTIBITAHUS Macia JI0JKHBI
BBITIOJIHATHCS COTJIACHO TpeOoBaHUsAM Taoi. 25.4 (1. 1).

9.13. UcnibITaHUS BCTPOEHHBIX TPAHC(POPMATOPOB TOKA
WcnibiTanus 1OMKHBI BBIMOJIHATHCSA B COOTBETCTBUM C YKa3aHUSIMHU pazjena 7.
9.14. M. Tem10BU3HOHHBII KOHTPOJIb

[Ipu KOHTpOJIE OLIEHUBAETCA HarpeB pabOUUX U TIyTOracUTENIbHbIX KOHTAKTOB, a
TaK)K€ KOHTAKTHBIX COCTUHEHUN TOKOBEIYIIETO KOHTYpPa BBIKIIOUATEIS.
TennoBU3MOHHBIN KOHTPOJIb MPOU3BOJUTCS B COOTBETCTBUHU C YKa3aHUSIMU
MPUIIOKEHUS 3.

10. BO31YHIHBIE BBIKJIIOYATEJIN

10.1. I, C. U3mepeHue CONPOTUBJICHUS U30JIALMU

10.1.1. U3mepeHue CONPOTUBICHUS U30JIALMUA BO3XYXONPOBOA0B, ONNOPHBIX H
MOJABHMKHBIX YacTeil, BbINOJHEHHOH U3 OPraHnYecKuX MaTepuajioB

N3Mmepenune 10KHO TPOU3BOIUTHCS MEraoMmMeTpoM Ha HanpsikeHnue 2500 B.

ConpoTHBIIEHNE U30JIALUH JI0JKHO ObITh HE HUKE 3HAUEHUH, IPUBEICHHBIX B Ta0JI.
9.1.

10.1.2. U3mepeHue CONPOTUBJICHUS U30JIIIMH MHOT03JIEMEHTHBIX U30JIATOPOB



N3mepenre m0KHO BBITIOMHATHCS COTJIACHO YKa3aHUsIM pasnena 17.

10.1.3. U3mepeHne cCONPOTUBJICHUS] M30/ISIIIUA BTOPUYHBIX 1leneil 1 00MOTOK
3JIEKTPOMArHUTOB YIIPaBJIEHUS

N3mepenre 10JKHO BBITIOTHATHCS B COOTBETCTBUU € Tad. 26.1.
10.2. I1, C. UcnbiTaHHe U30JSILUM NOBBINIEHHBIM HANPSKEHUEM
10.2.1. UcnbITaHME ONIOPHO M30JISIIIMU

HcnbITatenbHble HAMPSOKEHUS TSI BBIKITFOYATENeH JOKHBI TPUHUMATHCS COTIIacHO
JTaHHBIM Tab. 6.1 u ykazanusm pazaena 17.

10.2.2. UcnbITaHMe U30JISIIIUM BTOPUYHBIX Lened 1 00MOTOK 3JIEKTPOMATHUTOB
ylnpaBJieHUs!

HcnpiTaHre 10IKHO BBIMOJHITHCS B COOTBETCTBUM C YKAa3aHUSIMU pazjena 26.2.
Tabmuma 10.1

IIpenenbHbIe 3HAYCHUS CONPOTUBJICHUH OCTOSAHHOMY TOKY KOHTAKTHBIX
CHCTEeM BO3AYILIHBIX BbIKJIOYATE e

CornpoTuBieHue
Tun BeIKITIOUATETS KOHTYpa mnoJitoca, MKOM,
He OoJiee
BBH-110-6, BBIII-110 140
BBH-154-8, BBII-150 200
BBH-220-10 240
BBH-220-15 260
BBH-330-15 460
BB-330b 380
BB-500b 500

BBY-35, BBb-110, BBbM-110b, BBBK-110b 80



ComnpoTtuBieHue

Tun BeIKITIOUATENS KOHTYpa nostoca, MKOM,
He Oouiee

BBVY-110b, BBb-220b, BB/I-220b, BBBK-220b 300
BBb-330b, BB/I-330b, BB/JIM-330b, BBEK-500A 600
BBB-500A 900
BBbB-750A 1200
BHB-330-40, BHB-330-63, BHB-500-40, BHB-500-63 150
BHB-750 230
BO-750 300
KAT-24

Mpumevanus:

1. IIpenenbHbIE 3HAUEHUS] COMPOTUBIICHUI OJTHOTO 3JIEMEHTa (pa3pbiBa) raCUTEIbLHON
KaMephl U OTACJIUTENS U OJTHOTO JyTOraCUTEIbHOIO YCTPOMUCTBA MOIYJIS:
Boiktouarenei cepun BBH-20 mxOwm, cepuit BBY, BBb, BB/, BBBK - 80 MxOwm,
cepuu BHB - 70 MmxkOm.

2.V eixmrouarenei tuna BB manpspkenuem 330-500 kB 3HaueHUs1 CONPOTUBICHUI
CJIEIyIOLIMX YYaCTKOB TOKOBEAYIIMX KOHTYPOB HE JOJKHBI IIPEBBIILIATH!

50 MxOM - [1JIsl IIUH, COEUHSIONINX TACUTEIBHYIO KAMEPY C OTACIUTEIEM;
80 MxOM - 11 IIUHBI, COSTUHSIONIEH JIBE TI0JIOBUHBI OTACIIMTEII,

10 MmxOM - 15t mepexoja ¢ anmapaTHOTO BBIBOJA OTAEIUTENS HA COEAUHUTEIIHLHYIO
HIMHY.

3. 3HaueHus CONPOTUBIIEHUN KaXJI0r0 pa3pbiBa AyTOTACUTEIBHOTO YCTPOKUCTBA
BeIKiIrouareneit 330-750 kB cepun BHB He noipkHbI ipeBbimaTh 35 MKOM.

10.3. U3mepenne cONpPOTUBJICHUSA NTOCTOSTHHOMY TOKY

10.3.1. 11, C, T. U3mepeHHe CONPOTUBJICHUS TOKOBEAYIIEr0 KOHTYpa (TJIaBHOM
1enm)



ConpoTuBiIeHNE TOKOBEAYLIETO KOHTYpa JOJKHO U3MEPSTHCS 10 YacTsM, T.€. JJIs
Ka)XJIOTO 1yrOracCUTEIbHOIO YCTpOMCTBA (MOIYIIs), AieMeHTa (pa3pbiBa) raCUTEIbHON
KaMephbl U OTIENUTENS, BHYTPUIIOIIOCHOM OIIMHOBKY U T.I1. B OTAEIBHOCTH.

IIpu Tekymux peMOHTaxX Oy CKAeTCsl U3MEPATh CONPOTUBIEHUE TOKOBEYIIIETO
KOHTYpa I0JII0Ca B 1IEJIOM.

[IpenenbHbIe 3HAYEHUS COMPOTUBICHUN KOHTAKTHBIX CUCTEM BO3YIITHBIX
BBIKJTIOUaTENeH nmpuBeneHsl B Tabdm. 10.1.

Tabauma 10.2

Hopmupyembie 3HaYeHHs CONPOTHBJICHUH OCTOSAHHOMY TOKY OMHU4€CKHX
AeJMTeJIell HANPSKEHUs U IIYHTHPYOLIUX Pe3MCTOPOB

ConpoTuBIEHUS OJTHOTO

Tum BeIKITFOYATENA
snemenTa. OMm

BBH-110-6 15045
BBIII-110b, BBII-150b 1507,
BBH-154-8, BBH-220-10, BBH-220-15, BBH-330- 15000+150
15
BB-330, BB-500 14140+140
BBVY-35 4,35+4,6

540,3 (HHWKHUN MOYJIb)
BBY-110b

100£2 (BepxHUIl MO1YJIb)
BBb-110, BBb-220b 100+2
BBBM-110b, BB/I-220b 50+1
BBBK-110b, BBBK-220b 47,5 o
BHB-330-63, BHB-500-63 75 5

IIpumeyanne. ConpoTUBIEHUS UIYHTUPYIOIIMX PE3UCTOPOB, OIEKAIINX
YCTaHOBKE Ha OJHOM I10JIFOCE BBIKJIIOYATEIS], HE JOJDKHBI OTIIMYATBCA IPYT OT JApyra
0oJiee ueM JOMyCKaeTcs 3aBOJACKON HHCTPYKIIUEH.



10.3.2. I1, C. U3mepeHune cOnNpoOTHBJIEHUS 00MOTOK 3JIEKTPOMATHUTOB U Lenei
ylpaBJIeHUs!

N3mepeHHble 3HaYeHUs1 CONPOTUBICHUN OOMOTOK 3JIEKTPOMAarHUTOB U Ieneit
YIIPaBIICHUs BO3AYIIHBIX BBIKJIIOYATENIEH TOJKHBI COOTBETCTBOBATH HOPMUPYEMBIM
3HAYCHUSAM:

- anexktpomaruuThl Tunma BB-400-15 ¢ ¢popcuposkoii: 1-1 oomoTka - 10£1,5 Owm; 2-51
0o0MOTKA - 45+2 OM; 00e 00MOTKH - 55+3,5 Om;

- 3JIEKTPOMArHUTHI 3aBoja «AuekTpoannapat» - 0,39+0,03 Owm.

ConpoTuBIieHHUE 1IeTIel yIpaBiIeHHUs OTKIIOUYEHUS U BKIIOYSHHS BBIKIIIOYaTeNeH
cepuit BBb, BB/] u BBBK na nanpsixenue 330 kB u BbIlie 105KHO OBITH TAKUM,
YTOOBI 3HAUEHHE MMHUKa ONEPATUBHOTO TOKa cocTaBiisuio 22+0,5 A.

10.3.3. I1, C. U3mepeHune cONPOTUBJICHHUS NMOCTOSTHHOMY TOKY JeJIUTeS1ei
HANIPSKEHHUS] ¥ LIYHTUPYIOIIMX Pe3UCTOPOB

Pe3ynprarsl n3MepeHn CONMPOTUBIIECHUS 3JIEMEHTOB JICJIUTENEH HANPSHKEHUS U
IIYHTUPYIOLIUX PE3UCTOPOB JTOJKHBI COOTBETCTBOBATH 3aBOJICKAM HOPMaM,
npuBeAeHHBIM B Tabu. 10.2, a mpu OTCYTCTBUU HOPM - IAaHHBIM MIEPBOHAYATIBHBIX
M3MEpEHHI ¢ OTKIIOHeHHEeM He 6oiee 5 %.

10.4. I1, C. IIpoBepka MUHMMAJIBHOI0 HANIPSIZKEHHSI CPadaTbIBAHUA
BBIKJIIOYATEJIA

DJeKTpOMarHuThl yIPaBICHHs BO3IYIIHBIX BBIKIIOUATENEH JOKHBI cpabaThIBaTh
npu HanpspkeHuu He 6ogiee 0,7 U oy TPU MUTAHUM IPUBOJIA OT UCTOYHHKA
nocTosiHHOTO Toka 1 He 6osee 0,65 U you IPHU MUTAHUH OT CETU IEPEMEHHOTO TOKA
Yyepe3 BBINMPSIMUTEIbHBIE YCTPOUCTBA U HAMOOJIbIIEM pad0oveM JABJIEHUHU CKATOTO
BO3JlyXa B pe3epByapax BbikitouatTens. HanpsbkeHue Ha 3JIeKTPOMArHuThl JOJKHO
I10/1aBaTHCS TOTYKOM.

10.5. I1, C. UcubITaHUS KOHACHCATOPOB AeJIUTe el HAaNpszKeHUsl

HcnbiTanust 1OJKHBI BBIMOJIHATHCS COTJIACHO YKazaHusM paszena 20. Pa3Hocts
BEJIMYMH EMKOCTH KOHJIEHCATOPOB B MPEJIEIIax MOJI0Ca BBIKIKOYATENS HE JOJDKHA
MPEBBIIIATE HOPM 3aBOJ1a-U3TOTOBUTEIIS.

10.6. I1, C. IIpoBepka XapaKTepUCTHK BbIKJII0OYATe el

[Tpu mpoBepke pabOThI BO3AYIITHBIX BBIKIIOYATEICH JOKHBI OMTPEACIIATHCS
XapaKTEePUCTUKH, IPEANUCAHHBIE 3aBOICKUMU UHCTPYKIUSIMHU, a TAK)KEe MacCopTaMu
Ha BBIKJIIOYATENIH. Pe3yapTaThl MPOBEPOK U U3MEPEHUI TOKHBI COOTBETCTBOBATH
3aBOJICKUM HOpMawm, npuBeAeHHBIM B Ta0. 10.3- 10.5. Buapl oneparuii U CI0KHBIX
[UKJIOB, 3HAYEHHUS JABJICHUIN Y HANPSIKEHUN ONEPATUBHOTO TOKA, ITPU KOTOPBIX



JIOJIKHA TIPOU3BOIUTHLCS MTPOBEPKA XapaKTEPUCTUK BBIKITIOUATEIICH, TPUBEICHBI B
tabmn. 10.6.

Hopwmpbl Ha XapakTepucTuku KOMIUIeKTHOTro ycTpoiictBa KAT-24-30/30000Y3
npuBeaeHs! B Tadm. 10.7- 10.9.

10.7. 11, C, T. UcnibITaHuEe BBIK/JIIOYATEIC MHOTOKPATHBIMHM ONPO0OOBAHUAMU

MHoroKpaTHbIE ONPOOOBAHUS - BBHITIOJTHEHUE OTIEPAIUil BKIIFOUEHUS U OTKIIIOUCHUS U
CIOXHBIX IUKIIOB (BO 6€3 BbIep KU BpeMeHU 00s3aTENICH ISl BCEX BBIKIIIOUATETICH;
OB u OBO - gy BeIKITFOUATENEH, peIHA3HAUYCHHBIX Tl paboThl B pexkume AlIB)
JIOJIKHBI IPOU3BOAUTHCS TIPU PA3IUYHBIX JIABJICHUAX C)KATOTO BO3/IyXa U
HaIpPsDKCHHUSIX Ha 32KUMaxX 3JICKTPOMArHUTOB YIIPABJICHUS C LEIbIO TIPOBEPKHU
HCIIPaBHOCTH JIEUCTBUSA BBIKJIIOUaTeNel corinacHo tadi. 10.6.

Tabauma 10.3

HopMbl Ha XapaKTepUCTHKHM BO3AYIIHbIX BbIKJIOYaTE el HA HanpskeHue 110-
500 kB ¢ BO31yXOHAIOJIHEHHBIM OT/AEJIUTEIeM

BBH- | BBII- BB- | BB- | BB- | BB-

Xapacrepnerna | 1106|1548, Bzg(}){' BBH- %ng' 3308 [3308 | 500 | 5005

BBIII- [BBIII- 10 220-15 15 (20 | (31,5| (20 || (31,5

110 | 150 KA) | KA) | KA) | KA)

1. Bxxum 1243 || 1243 || 1243 | 1243 || 1243 | 104 || 1044 | 104 | 10+4

OJIBIKHBIX
OHTaKTOB KaMepHhl,
M
2. Bxxum 10£2 || 10£2 || 10£2 | 10£2 || 10+£2 || 83 || 104+2 || 8+3 || 1042
OJIBIKHBIX
OHTAKTOB
TACIATEIIS, MM

3. JlaBiieHue 1,4 14 | 1.4 1,4 14 | 13 1,3 1,3 1,3
pabaTbIBaHUS NIPU
TKITIOYCHUH, TIPH

OTOPOM
TIEINUTENh YETKO
sanumaet, Mlla, He
oyiee
4. JlaBiieHue, npu He He | He He He |0,45-]0,45-0,45-0,45-
IKOTOPOM II€PBBIii 0oxee ||0onee |Ooiee|| 6onee ||6onee|| 0,9 | 0,9 | 0,9 | 09




XapakTepucTuka

BBH-

110-6,

BBII-
110

BBII-

154-8,

BBIII-
150

BBH-
220-
10

BBH-
220-15

BBH-
330-
15

BB-
3305
(20

BB-
3305
(31,5
KA)

BB-
500
(20

BB-
5005
(31,5

OHTAaKT OTJICITUTEIISI
aQ4MHACT JIBUTAThHCS
a 3aMbIKaHHE

JIABJICHUE
Taunanus ), MIla

S. [Tagenue (copoc)

JABJICHUS B
e3epByape npu
TKIroueHuu, MlIla

0,28-
0,29

0,28-
0,29

0,28-
0,29

0,28-
0,29

0,28-
0,29

He
OoJtee
0,3

0,25-
0,3

He
ooJtee
0,3

0,25-
0,3

da BCHTUWIAIIUIO

. Pacxon Bo3myxa
BIKJIIOYATENI, J1/4

He
MEHeEe
1350

He
MeEHee
2700

He
IMeHee
2700

He
MeEHee
2700

He
MeEHee
5400

1200-
2400

1200-
2400

1800-
3600

1800-
3600

. Pacxon Bo3myxa
a YT€YKU BO
KJIIOUE€HHOM
0JIO’KECHHUH
BIKJIIOYATENS, J1/4,
¢ Ooiee

120

120

120

120

300

300

300

300

300

8. Pacxon Bo3myxa
a YTE€UKU B
TKJIIOYECHHOM
OJIOKEHU U
BIKJIIOYATENS, J1/4,
¢ boee

430

430

430

430

860

300

300

300

300

. CoOcTBeHHOE
peMs OTKITIOUEHUS
OT IOa4H
OMaH/IbI J10
€pBOTO
a3MBIKaHUS
OHTaKTOB
aACUTEIILHOU
amepsbl), C, HE
ojee

0,05

0,06

0,06

0,06

0,06

0,06

0,06

0,06

0,06




XapakTepucTuka

BBH- | BBII-
110-6, |154-8, %];’(})I' BBH- P;];é{'
BBIII- ||BBIII- " 220-15 )

110 | 150 10 15

BB-
3305
(20

BB-
3305
(31,5
KA)

BB-
500
(20

BB-
5005
(31,5

10.
A3HOBPEMEHHOCTh
a3MbIKaHHS
OHTAaKTOB
aCUTEJIbHOM
aMepsbl MOJk0Ca, C,
¢ Ooiee

0,004 [0,005 /0,005 | 0,007 0,006
(0,005)

0,008

0,008

0,008 0,008

11. beckoHTakTHAast
ay3a raCUTEIbHOU
amepsl (OT
OCIIEZTHETO
a3MBIKaHUS
OHTAKTOB KaMephbI

10 TIEPBOTO

[BUOPAITMOHHOTO

3aMBIKAHUS UX), C

0,10+
0,10- | 0,10- ||0,10- 0,10-
0,16 | 0,16 | 0,16 |0,02*| 0,16

0,14-
0,18

0,2-
0,27

0,16-
0,18

0,2-
0,29

12.
IPa3HOBpEMEHHOCTh
3aMBIKaHUS
OHTaKTOB
ACUTEIBbHOMN
amepsbl (0T IEPBOTO
HOPALIMOHHOTO
aMBIKaHUs
OHTAKTOB JI0
peKpaleHus
nbparun), c, He
oJee

[IpoBepsieTcst TOJIBKO MpU
MCIIOJIb30BaHUM BBIKJIIOYATENICH B
pexume ATIB**

0,12

0,1

0,12

0,1

13. 3ama3apIBanue
a3MBbIKaHUS
OHTaKTOB
TaeauTeNns (oT
OCJICTHETO
a3MBbIKaHUS
OHTaKTOB KaMephbl
0 TIEPBOTO

0,03- | 0,03-/0,03-| 0,03- || 0,03-
0,05 || 0,05 | 0,05 | 0,05 || 0,05

10,025-
0,05

10,045-
0,07

0,05

[0,025-10,045-

0,07




XapakTepucTuka

BBH-
110-6,
BBII-

110

154-8

150

BBII-

BBIIL 220-

BBH-

10

BBH-
220-15

BBH-
330-
15

BB-
3305
(20

BB-
3305
(31,5
KA)

BB-
500
(20

BB-
5005
(31,5

a3MBIKaHUS
OHTaKTOB
TIOETUTENS), C

14.
A3HOBPEMEHHOCTh
a3MbIKaHUS
OHTaKTOB
TICIUTENIS, C, HE
onee

0,01

0,015

(0,01)

0,02

0,02

0,02

0,015

0,015

0,015

0,015

15.
A3HOBPEMEHHOCTh
TKITIOUCHHUS
OJIIOCOB
BIKJTIOUATEIS, C, HE
ojee

0,01

0,01

0,01

0,01

0,01

0,01

0,01

0,01

0,01

16. JInuTenbHOCTD
TKJTFOYAIOIIETO
MITyJIbCca™**, ¢

He
MEHEEe
0,04

He
MEHEE
0,04

He
IMeHee
0,04

He
MeEHee
0,04

He
MeEHee
0,04

0,07-
0,11

0,07-
0,11

0,07-
0,11

0,07-
0,11

17. CobcTBEHHOE
peMs BKITIOUCHHS
OT IOJa4H
OMaH/IbI J10
€pBOTO
MOPAIIMOHHOTO
aMBIKaHH
OHTAKTOB
TIETUTENS), C, HE
oyee

0,25
(0,2)

0,25

0,25

0,25

0,03

0,23

0,23

0,26

0,26

18.
IPa3HOBpEMEHHOCTD
3aMbIKAHUS

OHTAaKTOB
TaeauTens (oT

epBOTO

0,025

0,04

0,04

0,04

0,04

0,04

0,04

0,04

0,04




BBH- | BBII- BB- | BB- | BB- | BB-

Xapareprcraka 110-6, |154-8, P;];’gf' BBH- P;];(I){_' 3305 || 3305 | 500 | 5006
BBIII- [BBIII- 10 220-15 15 (20 | (3L,5| (20 | (31,5
110 || 150 KA) | kA) | KA) | KA)

[BUOPAITMIOHHOTO

3aMBIKAHUS JIO

peKpaleHus

nopanuu

OHTAaKTOB), C, HE

oyee

19. 0,04 || 0,04 | 0,04 | 0,04 | 0,04 | 0,04 | 0,04 || 0,04 | 0,04

A3HOBPEMEHHOCTD

KITFOYCHUS

OJIFOCOB

BIKJIIOUATEISA, C, HE

oyee

20. JInuTenbHOCTh He He He He He ||0,13-)0,15-]0,15-)0,11-

KJTI0YaOIIETo MeHee |MeHee [MeHee || menee [menee|| 0,19 | 0,21 || 0,24 | 0,2

MITyJIbca™ **, ¢ 0,07 || 0,07 | 0,07 | 0,07 || 0,07

21. beckoHTakTHas 0,3 0,3 | 0,3 0,3 0,3 | 03 |0,2-] 03 [|]0,23-

ay3a AIIB (ot 0,3 0,3

OCJICJTHETO
a3MBIKaHUS
OHTaKTOB KaMepbl
PH OTKJIFOUCHUH JI0
€pBOTO
MOPALIMOHHOTO
aMBbIKaHMS
OHTAaKTOB
TIACITUTEIS TIPH
KIIFOYEHUH), C, HE
oJiee

* beckonTtakTHas nay3a meHee 0,1 ¢ qomyckaeTcs mpy 3ama3AbIBAHUH OTACIUTENS HE

6onee 0,035 c.

** BuOpanus KOHTaKTOB KaMephl JOJKHA MPEeKPAaTUTHCA 3a BpeMs He MeHee ueM 0,05
C JI0 TIEPBOTO 3aMbIKaHUS KOHTAKTOB OTAenuTeNs B 1ukie OB.

*#%* JTMTETFHOCTH OTKIIIOYAIOIINUX M BKIIOUYAIOIINX UMITYJIECOB JOHKHBI OBITH

MMPAaKTUYICCKN OAMHAKOBBI Ha BCCX ITOJIOCAX BBIKJIIOYATCIIA.




IIpumeuyanus:

1. Hopwmpbl, npuBeennbie B ckoOkax (. 10, 14, 17), OTHOCSATCS K BBIKIIOUYATENSIM
BBIII-110 u BBIII-150.

2. Hopwmpbl, npuBeaenHsie B rpadax 7 u 9 (m. 12), yunTeiBatoT BUOpAIMIO0 KOHTAKTOB

KaMephl.

Tabmuna 10.4

HopMmbl Ha XapaKkTepuCTHKHM BO3AYLIHbIX BbIKJIOYaTesei cepuit BBb, BB/,
BBY u BBBK na nanpsizxkenune 35-750 kB

XapakTepucTuka

BBbM-
110

BBb-
220b

BB/I-

220

BBJI-
330b

BBb-
500A

BBb-
750A

BBY-
35

BBY-
110

BIIbK-
110b

BBbK-
220b

1. Haumensbiiee
NaBJICHUC
pabaTbIBaHUS
BIKJTFOYATEIIS ITPH
TKJIIOUECHHUH,
ITa, ne Ooee

1,4

1,4

1,9

1,4

1,4

1,9

1,4

1,4

2,8

2,8

. JlaBnenue
KJIFOUCHUS
TIAaBHBIX
OHTAKTOB IPH
aroJTHEHUH
€3€pBYyapoB

TyTOTaCUTEIIHHBIX

amep CKaTbIM

o3nyxom, MlIla

0,4-0,6

0,4-
0,6

0,4-
0,6

0,4-
0,6

0,4-
0,6

0,4-
0,6

0,4-
0,6

0,4-
0,6

1,0-
1,35

1,0-
1,35

3. JlaBeHue
KITFOUEHHUS
OHTAKTOB

YHTUPYIOLIEN
ey npu
anoJIHEHUU
€3epByapoB

JTyTOTaCUTENbHBIX
amep CXKaThIM
o3nyxom, Mlla

1,0-1,3

1,0-
1,3

1,0-
1,3

1,0-
1,3

1,0-1,3

1,5-2,1

4. [Tanenue (cOpoc)

0,26-

0,26-

0,4-

0,3-

0,24-

0,31-

0,24-

0,25-

0,6-0,7

10,6-0,7




XapakTepucTuka

BBbM-
110

BBb-
220b

BBJI-

220

BBJI-
330b

BBb-
500A

BBb-
750A

BBY-
35

BBY-
110

BIIbK-
110b

BBbK-
220b

TaBJICHUS B
e3epByapax npu
TrroueHnu, MIla

0,3

0,3

0,45

0,35

0,28

0,37

0,28

0,29

5. CobcTBEHHOE
peMsT OTKITIOUCHUS
OT IOJa4H
OMAaH/IbI 110
€pBOTO
a3MbIKaHUs
JIABHBIX
OHTaKTOB), C

0,045-
0,055

0,05-
0,063

0,05-
0,063

10,057-
0,065

(0,057-
0,065

10,038-
0,042

10,045-
0,055

10,055-
0,065

0,04-
0,048

0,02-
0,028

A3HOBPEMEHHOCTh
a3MBIKaHUS
JIABHBIX

OHTAaKTOB, C, HE
oyee:

- IIOJIFOCa

0,004

0,004

0,004

0,004

0,004

0,004

0,005

- TpeX IOJIFOCOB

0,004

0,005

0,008

0,01

0,01

0,01

0,005

0,008

0,01

0,01

7. 3ana3ipIBaHUE
a3MbIKaHUSA
OHTAKTOB
YHTUPYIOLIEN
enu
THOCUTEIILHO
OCJIETHETO
a3MbIKaHUS
JIaBHBIX
OHTaKTOB, C

0,027-
0,04

10,027-
0,04

10,027-
0,04

0,027-
0,04

0,025-
0,03

8.
A3HOBPEMEHHOCTH
a3MBbIKaHUS
OHTAKTOB
YIIUPYIOLIEH
erm, ¢, He OoJiee

0,003

0,004

0,003

0,003

0,004

0,005




XapakTepucTuka

BBbM-
110

BBb-
220b

BBJI-
220

BBJI-
330b

BBb-
500A

BBb-
750A

BBY-
35

BBY-
110

BIIbK-
110b

BBbK-
220b

. JInuTenbHOCTh
TKJIIOYAIOIIETO
MITyJIbCa, C, HE
eHee

0,03

0,03

0,027

0,03

0,03

0,025

0,03

0,03

10. JInuTenbHOCTh
NOTIOJTHUTEILHOTO
TyThs, C, HC MCHEE

0,03

0,03

11. Bpewms ot
OMEHTA
a3MbIKaHUS
JIABHBIX
OHTAKTOB JI0
aJaja

JIOIIOJTHUTEILHOTO

MyThsl, C, HE OoJiee

0,02

0,02

12. CoGcTBEHHOE
peMs BKITFOUCHUS
OT IOa4H
OMAaH/IbI J10
OCJICTHETO

3aMbIKaHUS
JIABHBIX

EOHT&KTOB), c

He
OoJtee
0,2

He
0oJtee
0,2

0,15-
0,25

0,24-
0,25

0,24-
0,25

0,1-
0,106

He
0oJtee
0,15

He
ooJtee
0,2

He
OoJtee
0,13

0,065-
0,075

13.
IPa3HOBpEMEHHOCTh
3aMbBIKAHUS
JIaBHBIX
OHTAKTOB TOJIOCA,
, He OoJiee

0,005

0,008

0,01

0,01

0,06

0,002

0,01

0,005

14. 3ana3apiBaHue
IMOCJIC THETO
3aMBIKAHUS
OHTaKTOB
YHTUPYIOLIEN
eIm

0,1

0,08

THOCHTCIIBHO

0,12

0,08

0,12

0,12




XapakTepucTuka

BBbM-
110

BBb-
220b

BBJI-

220

BBJI-
330b

BBb-
500A

BBb-
750A

BBY-
35

BBY-
110

BIIbK-
110b

BBbK-
220b

3aMBIKaHUS
JIABHBIX
OHTAKTOB, C, HE
ojiee

15. 3ana3apiBaHue
3aMBIKAHHS
OHTaKTOB BEpPXHEHN
aMepbl
THOCHUTEIILHO
aMBbIKaHUS
OHTAKTOB HMKHEH
aMmephl, C, HE

ojee

0,01

16. Bpewms ot
[MOCJICTHETO
3aMbIKAHUS
OHTaKTOB
YHTUPYIOLIEH
ey TIpu
KITFOUCHHUH 10
€pBOTO
a3MBbIKaHUS
JIABHBIX
OHTaKTOB B
nkiaax BO u
BO, c, He meHee

0,01

0,01

0,01

0,01

0,01

17. Bpewms ot

3aMbIKAHUSI
JIaBHBIX
OHTAKTOB JI0 X
a3MbIKaHUS B
ukie BO, ¢

He
Ooitee
0,12

He
OoJtee
0,1

He
OoJiee
0,1

0,12-
0,14

0,12-
0,14

18. beckonTakTHas
ay3a AlIB (Bpems
T pa3MbIKaHUS
JIABHBIX
OHTAKTOB JI0 UX

0,23

0,25

0,25

0,25

0,25

0,25

0,19

0,2

0,3

0,3




BBbM-
110

BBb-
220b

BBJI-

XapakTepucTuka 2920

BBJI-
330b

BBb-
500A

BBb-
750A

BBY-
35

BBY-
110

BIIbK-
110b

BBbK-
220b

3aMBIKaHUS TIPU
KITFOUCHUH), C, HE
oJiee

19. Pacxon 333 || 500 || 500
JKaTOro BO3yXa
a BEHTUJISALIAIO
oJIroca, J1/4, He

CHCC

1000

1500

2000

1000

1500

900

1080

0. Pacxon 150 | 240 || 400
JKaTOro BO3yXa
a yTeUKH, JI/4, He

0JICC

800

750

1320

150

250

480

800

Tabauma 10.5

Hopwmpbl Ha xapakTepuCTHKHM BO3AYLIHBIX BbhIK/JIOYaTesei cepuu BHB

X aADAKTEDHCTHKA BHB- | BHB- | BHB- | BHB- | BHB-
PAKTEP 330-40 | 330-63 [500-40500-63 750-40
1. Haumenspiiee naBiieHre cpabaTbiBaHUS 2,5 2,5 2,5 2,5 3,0
BIKJTFOYATEIIS ITPU OTKJIFOUCHHUH U
kimouennu, MIla, He Oojiee
2. JlaBiieHue, mpyu KOTOPOM KOHTAKThI 2,0 2,0 2,0 2,0 2.5
JTyTOTaCUTEIHHOTO YCTPONUCTBAa HAYMHAIOT
JIBUTAThCSI HA CMBIKaHHE (JaBJICHHC
amoBKJItoueHus), Mlla
3. [Tanenue (cOpoc) napnenus, Mlla, He
Ooee:
- IPU OTKJIIOYEHU U 0,28 0,28 0,28 | 0,28 || 0,26
- IPU BKJIIOYECHUH 0,03 0,03 0,03 | 0,03 || 0,03
4. Pacxop c:kaToOro BO3/lyxa Ha:




XapaKkTepUCTUKA

BHB-
330-40

BHB-
330-63

BHB-
500-40

BHB-
500-63

BHB-
750-40

- YTEUKH, JI/4, He Ooee

2000

2500

2000

2500

2500

- BEHTUJISIINIO, JI/49

600-
1200

600-
1200

600-
1200

600-
1200

900-
1800

5. CoOCTBEHHOE BpEMS OTKIIFOUCHUS
oJitoca (0T MoJjayy KOMaH bl Ha
ETKJHO‘-ICHI/IC 710 MOMEHTA Pa3MbIKaHUs
JTyTOracUTEIHbHOTO KOHTAKTA,
[Pa3MBIKAIOLIETOCs IIEPBBIM), C, He Ooliee

0,025

0,025

0,025

0,025

0,025

. PAa3HOBpEMEHHOCTh pa3MbIKAHUS

PACXOXKICHUS ) TJIaBHBIX KOHTAKTOB
JIyTOraCUTENBHBIX YCTPOMCTB I0JIIOCA, C, HE
oJiee

0,002

0,002

0,002

0,002

0,002

7. 3ama3apiBaHNE MOMEHTA Pa3MbIKaHUS
PACXOXKIACHHS) KOHTAKTOB
OMMYTAIIHOHHBIX MEXaHU3MOB
THOCHUTEIIBHO Pa3MbIKaHUS TJIABHBIX
OHTAaKTOB, C, He 0oJiee

0,035

0,035

8. Bpemsi OT MOMEHTa pa3MbIKaHHUS
[KOHTAKTOB KOMMYTallMOHHBIX MEXAHU3MOB
J10 HavaJia ABUKEHUS MX COMEIN Ha
3aKpbITHE, C, HE MEHEE

0,015

0,015

. Pa3HOBPEMEHHOCTh pa3MbIKaHUS
PacCXOXKICHHS ) KOHTaKTOB
OMMYTAIIMOHHBIX MEXaHU3MOB, C, HE
oyee

0,005

0,005

10. Bpemst oT MOMEHTa pa3MbIKaHUs
JIABHBIX KOHTAKTOB JI0 Hauasa JIBUKCHHUS
OTIeJT Ha 3aKpBITUE (CTOSHKA COTIEN), C

0.018-
0,026

0,018-
0,026

11. Bpems o0TekaHusI TOKOM
HIIEKTPOMArHUTA OTKIIFOUEHUSI, C, HE MCHEE

0,04

0,04

0,04

0,04

0,04

12. CobcTBEHHOE BpeMsl BKITIOUEHUS

0,1

0,1

0,1

0,1

0,1




XapaKkTepUCTUKA

BHB-
330-40

BHB-
330-63

BHB-
500-40

BHB-
500-63

BHB-
750-40

oiroca (0T ImoAavu KOMaHIbl Ha
KJIFOYEHHE O MOMEHTA CMBIKAHUS
JTyTOracUTEIIbHOIO KOHTAKTAa,
MBIKAIOIIETOCsI TIOCIIETHUM ), C, HE OoJiee

13. Pa3HOBPEMEHHOCTb 3aMbIKAHUS
(kacaHus) TJIABHBIX KOHTAKTOB
TyTOTaCUTENBHBIX YCTPOUCTB MOJTIOCA,
[BKJTFOUasi BUOpaluio, ¢, He OoJee,

0,008

0,008

0,008

0,008

0,008

TOM YHCJIC PA3HOBPEMEHHOCTD ITEPBBIX
aCaHUM TJIABHBIX KOHTAKTOB, C, HE OoJice

0,004

0,004

0,004

0,004

0,004

14. BpeMst oT MOMEHTA 3aMbIKaHUS
JIABHBIX KOHTAKTOB 0 MOMEHTA MOJlauu
OMaH/Ipl Ha OTKJIIOYeHue B nukia BO, c,
e Oonee

0,02

0,02

0,02

0,02

0,02

15. beckonrtakTHas naysa AlIB, ¢, He Gosee

0,3

0,3

0,3

0,3

0,3

16. Pa3HOBpeMEHHOCTh CpadaThIBaHUS TPEX
OJIFOCOB, C, HE Ooiee:

- [IPHU OTKJIFOUYCHUHU

0,005

0,005

0,005

0,005

0,005

- IIPHU BKJIIOYCHHU N

0,02

0,02

0,02

0,02

0,02

Tabauma 10.6

YciaoBus 1 4Mc/I0 ONIPOOOBAHMII BBIKJIIOUYATEEH NIPU HAJIaKe

Onepauus win JlaBnenue npu

LUK oTnpoOOBaHUU
1. Brirouenue Hanmenbiiee
cpabaTpiBaHHE

2. OTKIIIOYEHUE To xe

AJIEKTPOMAarHUTOB

HomunansHOE

To xe

Hanpsxenue Ha BeiBogax Yucio onepanuit

U IIUKJIOB



Onepanus wim JlaBnenue npu Hanpsixenue nHa BeiBogax Hucio onepanuit

KT OonpoOOBaHUH AIIEKTPOMAarHUTOB U ITUKJIOB
3.BO » » 2
4. Bxmouenne | Hammensiee pabouee » 3
5. OTKiI0YEeHuE To xe » 3
6. BO » » 2
7. BkirroueHue Homunansnoe » 3
8. OTKIIIOUEeHUE To xe » 3
9.0B » » 2
10. Bkmtouenue = HaumbGonbiee pabouee 0,7 HOMMHAJILHOTO 2
11. OtkinroueHue To xe To xe 2
12. BO » HomunanbHoe 2
13. OBO » To xe 2
14. OBO Haumensiiee nnsa AIIB » 2

IIpumeuanmue. [Ipu BoINONTHEHUH ONIEpaIil U CIOKHBIX HUKIOB (TIl. 4-9, 12-14)
JOJIKHBI OBITH CHATHI 3a4€THBIE OCIIUJLIOTPAMMBI.

10.8. I1, C. IIpoBepka peryJiMpoOBOYHBIX H YCTAHOBOYHBIX XapPaKTePUCTHK

[IpoBepka pa3mepoB, 3a30pOB U XOAO0B IyTOraCUTENIbHBIX YCTPOUCTB U y3JI0B IIKA(OB
YIPaBJICHUS POU3BOIUTCS B 00beMe TpeOOBaHUM 3aBOJICKMX MHCTPYKIIUM U
IIaCIIOPTOB Ha BBIKJIFOYATEIH.

10.9. M. TenjioBU3MOHHBIH KOHTPOJIb

[Ipu KOHTpOJIE OLIEHUBAETCS HArPEB JIyTOraCUTENbHBIX YCTPOUCTB U ONPEICIUTENEH,
a TaK)Ke KOHTAKTHBIE COETMHEHNS TOKOBEAYIIETO KOHTYpa BBIKIIIOYATEIS.
TennoBU3MOHHBIN KOHTPOJIb MPOU3BOJAUTCS B COOTBETCTBUHU C YKa3aHUSIMU
MIPUJIOKEHUS 3.



HopMmbl Ha xapakTepucTuKkH Bbikjaw4aTeas KAI'-24

XapakTepucTrKa

1. ConpoTuBi€HNE IOCTOSIHHOMY TOKY PE€3UCTOPA, IIYHTUPYIOIIETO
pa3pbiB Kamepbl, OM

2. [Tapenue (cOpoc) maBiaeHUs IpH OTKIIOUEHUH BhIKTtouaTes, MIla

3. MunumanbsHOe aBiieHre cpabaThIBaHUs BBIKIIOUATENS TPU
BKJIFOUEHHUHU ¥ oTKIIFoueHun, Mlla, ne OoJiee

4. ImMTeIbHOCTh KOMaHHOTO UMITYJIbCa Ha BKIIFOUEHUE, C, HE MEHEe
5. CoOcTBEeHHOE BpeMs BKJIIOUCHHS, C, HE Oosiee

6. IIpomexyTok BpEMEHM OT MOAa4¥ KOMaH/bl HA BKIOUYEHUE JI0
MOMEHTa COIPUKOCHOBEHUSI KOHTAKTOB OTACIUTEIIS, C

7. JIMUTEIbHOCTh KOMaHHOTO UMITYJIbCa Ha OTKIIFOUEHUE, C, HE MEHEe
8. CobcTBEeHHOE BpeMs OTKIIOUEHUS, C, HEe 0oJiee

9. IIpoMeXyTOK BpEMEHM OT MOMEHTA MOJa4l KOMaH 1l Ha OTKJIFOUEHHE
JI0 MOMEHTa PacX0K/I€HUS ITaBHBIX KOHTAKTOB, C, HE 0oJiee

10. OnepexxeHrie MOMEHTA PACXOKIAEHUS IIaBHBIX KOHTAKTOB
OTHOCUTEIHHO OCHOBHBIX JYTOTaCUTEIbHBIX KOHTAKTOB, C, HE MEHEE

I1. IIpomexyTOK Bp€EMEHH OT MOMEHTA MOa4l KOMaHbl Ha
OTKJIFOUECHHE 10 MOMEHTA PACX0KICHHUSI OCHOBHBIX JyTOraCUTEIbHBIX
KOHTAKTOB, C

12. Pa3HOBPEMEHHOCTh PACXOK/ICHUSI OCHOBHBIX IyTOraCUTEIbHBIX
KOHTAKTOB MEXKy TOJIFOCaMu, ¢, He OoJiee

13. OnepexxeHne MOMEHTa PACX0KIAEHUSI OCHOBHBIX JyTOTraCUTENbHBIX
KOHTAaKTOB OTHOCUTEIHLHO PACXOXKICHHUS BCIIOMOTATEIbHBIX KOHTAKTOB, C

14. IIpoMexyTOK BpEMEHHU OT MOMEHTA PaCXO0XKACHHS BCIOMOTaTeNIbHbIX
JyTOTACUTEIIBbHBIX KOHTAKTOB O MOMEHTA Pa3MbIKaHUS OTAEIUTEINS, C,

TaOmuma 10.7

Hopwmsl

140+0,1

0,25+0,35

1,8

0,16
0,24

0,160,18

0,20
0,15

0,085

0,15

0,09+0,12

0,01

0,02+0,03

0,02



XapaKTepuCTUKA Hopwmsr
He OoJee

15. Pa3HOBpEMEHHOCTh pabOTHI TPEX MOJOCOB, C, HE OoJIee:

MpU BKJIIFOYEHUU 0,02
MPU OTKJIIOUYECHHUH 0,01
16. [lanenue naBiieHus B pe3epByapax MoJIOCa, BEI3BAHHOE YTEUKaMU, 3a 0,05

1 u, MIla, He 6oiee

Taomuma 10.8

Hopmbl Ha xapakTepucTuku padbeaunurens KAI'-24

XapakTepucTuka Hopma
1. CobcTBEHHOE BpeMsl BKIIFOUCHUS Pa3beIMHUTEA, C, HE OoJiee 0,25
2. CobcTBEHHOE BpeMsl OTKIIFOUEHUS pa3beAMHUTEINS, C, HE Oosiee 0,25
3. AUTenbHOCTh KOMAaHIHOTO UMITYJIbCa Ha BKIIFOYEHUE, C, HE MEHEE 0,16
4. JInuTenbHOCTh KOMaHHOTO UMITYJIbCA HAa OTKIIIOUYEHHE, C, HE MEHEE 0,20

Tabauma 10.9

YcaoBus 1 yncJi0o onpoOoOBaHNi BhIKJIIOYaTe/Ieil U pa3beaunuTesiein KAI'-24
NpHU HAJAJKe

Onepanus JlaBieHue nmpu onpoOOBaHUH Yucno onepaunit
1. Bxirouenue Haubonwmmee pabouee 5
2. OTKIIIOUCHHE Haubonwmee pabouee 5

3. Bximouenue Haumensinee pabouee 5



Oneparus JlaBneHue mpu onpoOOBaHUHU Yucno onepanuii

4. OTKITIIOUCHHE Haumensimnee pabouee 5
5. Bkirouenune HomunansHOE 5
6. OTKIIIOUEHNE HomuuanrsaOE 5

HpnMeanne. Hanp;mceHHe Ha BbIBOJAAX 3JICKTPOMAIHUTOB - HOMHWHAJIBHOC.

11. BBIKJTIOYATEJIN HAT'PY3KHA

11.1. I, C. U3mepeHue CONPOTUBJIECHNUS U30JIAMHA BTOPUYHBIX 1eneil 1 00MOTOK
3J1eKTPOMATHUTOB yYIIPaBJIeHUS

N3mepenne 10KHO BBITOTHATHCS B COOTBETCTBHHM ¢ Ta0. 26.1.

11.2. I1, C. UcnbITaHUS U30JISIIIUN MOBBIIICEHHBIM HanpsikeHneM 4actothbl S0 'y
11.2.1. UcnbITaHKMe U30JSIIIUN BHIKJIKOYATEISI HATPY3KH

HcnpiTatenbHoe HANPSKEHUE JTOJKHO COOTBETCTBOBATH IAHHBIM Ta0II. 6.1.

11.2.2. UcnbiTaHKMe U30JSIUM BTOPUYHBIX Lened 1 00MOTOK 3JIEKTPOMATHUTOB
ylpaBJeHUs

HcnibiTanye 10JKHO BBIMOJIHATHCS B COOTBETCTBUM C YKa3aHUSIMU paszjena 26.2.
11.3. I1, C. U3mepeHue CONPOTUBICHUS IOCTOSTHHOMY TOKY

11.3.1. U3mepeHue CONPOTUBICHUS TOKOBEAYIIEI0 KOHTYPA KOHTAKTHOM
CHCTEeMBbI BBIKJIIOYATEIS

Pe3ynbpTaThl U3MEpEHHs CONTPOTHUBIICHUS TOKOBEIYIIIETO KOHTYpa MOJII0Ca JOTKHbBI
COOTBETCTBOBATH 3aBOJICKUM JIAHHBIM, a MPU UX OTCYTCTBUU - JAHHBIM
NEePBOHAYANIBHBIX U3MEPEHUH, OTIANYaroImmMcs He 6osee yem Ha 10 %.

11.3.2. U3mepeHue CONPOTUBICHUSI 00MOTOK 3JIEKTPOMATHUTOB yIIPaBJICHUS

PeBy.]IBTaTBI AOJIZKHBI COOTBCTCTBOBATDL 3aBOJACKHUM JdHHBIM, a IIPU KX OTCYTCTBHHU -
JaHHBIM IICPBOHAYAJIbHBIX I/I3MepeHI/If/’I.

11.4. C. OnpeaesieHue CTeNEeHN M3HOCA AYTOracAMX BKJIAAbIIICH

TomnuHa CTEHKY BKJIAABIIICH TOJDKHA ObITh B nipeaenax 0,5-1,0 mm.



11.5. C. OnpenesieHue creneHd 00ropaHus KOHTAKTOB

CyMmmapHbIii pazmep 00ropaHusi MOABMKHOTO U HEMOABHMKHOTO TyTOTraCUTEIbHBIX
KOHTAKTOB OITPEJICIISICTCS PACCTOSHUEM MEXKAY HOABUKHBIM U HETIOABUKHBIM
IJIaBHBIMM KOHTAaKTaAMU B MOMEHT 3aMbIKaHUS yTOracUTENbHbBIX. PaccTosiHue
JIOJIKHO OBITh HE MEHEE 4 MM.

11.6. I1, C. IIpoBepka neiicTBUSI MEXaHM3MAa CBOOOHOT0 pacluenieHus
[IpoBepka A0JKHA BBIMOIHATHCS COTJIACHO YKa3aHUsIM 1. 9.9.

11.7. 11, C. IIpoBepka cpadaTbiBaHHMs NPUBOAA IPH MOHUKEHHOM HATIPSAKECHUH
HA BBIBO/JAX 3JIEKTPOMATHUTOB

[TpoBepka J101KHA BBIMOJIHATHCS B COOTBETCTBUM C yKazaHusiMu 11. 9.10.

11.8. I1, C. UcnbiTaHKue BBIKJIOYATEIEd HATPY3KHM MHOTOKPATHBIMH
ONpoOOBAHUSMU

MHOFOKpaTHLIe OHpO6OBaHI/I$I BBIKJIIOYATEIICH AOJIKHBI ITPOU3BOAUTLCA IIPU
HOMHHAJIBHOM HAIIPSAKCHUH HA BBIBOJAX 3JICKTPOMArHMUTOB. Yucio onepaum?l,

o MJIC)KalllX BBIMOJTHECHHUIO BBIK/IHOYATCIIEM, JOJIZKHO COCTAaBIATH I10 3 BKJIIOUCHHS U
OTKIIFOYCHUA.

11.9. M. TenjioBU3MOHHBI KOHTPOJIb

HpI/I KOHTPOJIC OLUCHMNBACTCA HAI'PEB KOHTAKTOB MU KOHTAKTHBIX COCILI/IHGHI/Iﬁ
TOKOBCAYIICTO KOHTYPA BBIKJIHOYATCIIA. TennoBU3MOHHBIN KOHTPOJIb ITIPOU3BOJINUTC B
COOTBCTCTBHH C YKAa3aHUAMU ITPUITIOKCHUA 3.

12. 9JIETTA3OBBIE BBIKJIIOYATEJIN

12.1. I1, C. U3mepeHue CONPOTUBJICHNUS U30JIAMHA BTOPUYHBIX 1eneil 1 00MOTOK
3JIEKTPOMATHUTOB YNIPABJIEHUS

N3mepenre 10JKHO BBITIOHATHCS B COOTBETCTBUU € Ta0. 26.1.
12.2. UcnbiTaHue W30JAHH
HcnbiTanne 10KHO BBIMOJIHATHCS B COOTBETCTBUM C YKa3aHUSIMU pasj. 26.2.

12.2.1. 11, C. UcnibiTaHHE U30JIIUMH MOBbIIEHHBIM HANIPSAKEHUEM 4aCTOTHI 50
I'n

HcnpiTanye 31eKTpUYECKOl MPOYHOCTH U30JISIUU IPOU3BOIUTCS HA TIOJHOCTBIO
coOpaHHOM armmapate HanpsbkeHnuem 35 kB u Huke.



3HaueHHE UCTIBITATENIbHOTO HAMIPSHKEHUS MPUHUMAETCS COTIacHO Tal. 6.1.

12.2.2. 11, C. UcnbiTaHUe U30JIAMH BTOPUYHBIX Leneil 1 00MOTOK
3JIEKTPOMArHUTOB YIIPABJICHUSA

HcnpiTaHue 10IKHO BBIMOJHITHCS B COOTBETCTBUM C YKa3aHUSIMU paszjena 26.2.
12.3. U3mepeHne cONPOTUBJICHUSA ITOCTOSIHHOMY TOKY
12.3.1. 11, C, T. U3mepeHue CONPOTUBJICHNS TJIABHOM 1eNHU

ConpoTHBIICHUE TJIABHOW IIENH JIOJKHO U3MEPATHCS KaK B IICJIOM BCETO
TOKOBEIYIIIEr0 KOHTYpa IOJI0Ca, TAK ¥ OTICIBHO KaKIOTO pa3phiBa
JTYTOTaCUTEIHLHOTO YCTPOMCTBA (€CIIH 3TO TO3BOJISIET KOHCTPYKTUBHOE UCIIOJTHEHUE
ammapara).

[Ipu Texymux peMOHTaX COMPOTUBIIEHHE TOKOBEAYIIEro KOHTYpa KaKI0T0 MOJ0ca
BBIKJIIOUATESI U3MEPSIETCS B LIEJIOM.

12.3.2. 11, C, T. U3mepeHue CONPOTUBJICHUSI 00MOTOK 3JIEKTPOMATHUTOB
yIpaBJieHHs U 100aBOYHBIX Pe3MCTOPOB B UX 1eNHU

H3MepeHHbIe 3HAUEHUsI COMPOTUBIICHUH TOJKHBI COOTBETCTBOBATh 3aBOJCKHM
HOpPMaM.

12.4. 11, C. IIpoBepKka MUMHMMAJIBHOI0 HANIPSIZKEHNsI CPadAThIBAHUSA
BBIKJ/IIOYATE1eH

Brikmtouarenn T0KHBI cpadaThiBaTh Mpu HanpshkeHUH He 0osee 0,7 U yon ipu
MUTAaHUU IPUBOJIA OT UCTOYHHMKA NOCTOSHHOTO TOKa; 0,65 U oy IPU IUTAHUU MIPUBOJIA
OT CETH MEPEMEHHOTO TOKA PY HOMUHAJIBHOM JIABJICHUU 3JIETa3a B MOJIOCTSX
BBIKJIFOYATES] M1 HAauOOJIbIlIeM padoveM JaBJICHUHU B pe3epByapax MpUBOJA.
HampsokeHue Ha 3J€KTPOMAarHUThl TOJKHO HOJAaBaThCs TOJTUYKOM.

12.5. 11, C. UcubITaHUS KOHIACHCATOPOB JAeJIUTe el HAaNpPsSKeHU sl

HcnbiTaHus TOIKHBI BBIIOJHATHCS COTJIACHO yKa3aHUsAM paszeina 20. 3HaueHue
M3MEPEHHON €MKOCTH JIOJ)KHO COOTBETCTBOBATH HOPME 3aBOA-U3TOTOBUTEIS.

12.6. I1, C. IIpoBepka XapaKTepPUCTUK BBIKJIIOYATEIS

[Ipu npoBepke pabOThI 37€Ta30BbIX BRIKIIOYATENCH JOJIKHBI ONIPEIEATHCS
XapaKTEPUCTUKH, NPEANUCAHHBIE 3aBOJICKUMU HHCTPYKIUSAMHU. Pe3ynbTaThl MPOBEPOK
Y U3MEPEHUN JOJDKHBI COOTBETCTBOBATH MMACIIOPTHBIM JaHHBIM. Buabl onepanuii u
CJIOHBIX LIUKJIOB, 3HAYEHUS JIABJIICHUI B pe3epByape MpUBOJA U HANPSKEHUN
ONEPATUBHOTO TOKA, PU KOTOPBIX JOJIKHA MPOU3BOJIUTHCS ITPOBEPKA XapaKTEPUCTHK
BBIKJIIOUaTENeH, npuBeaeHbl B Ta01. 10.6. 3HaueHus: COOCTBEHHBIX BPEMEH
OTKJIFOUEHHMSI ¥ BKJIIOUEHUS JOJDKHBI 00€CIIeYnBaThCA MPU HOMUHAJILHOM JAaBJICHUU



aJierasa B IyrOracUTENIbHBIX KaMepaxX BBIKIIOYaTeNsl, HayalbHOM U30BITOUHOM
JaBJICHUH CKAaTOTO BO3/lyXa B pe3epByapax MpHUBOJIOB, pPABHOM HOMUHAIBHOMY, U
HOMHWHAJIBHOM HAIIpSKEHUU Ha BBIBOJAX LIETIEH 3JIEKTPOMATHUTOB YIIPABICHUS.

12.7. 11, C. UcnibiTaHKMe BBIKJIKOYATEed MHOTOKPATHBIMHU ONIPOOOBAHUSIMH

MHorokpaTHbie OITPOOOBaHUS - BHIIIOJIHEHHUE ONEpaIiil BKIIOYEHUS U OTKIIIOUEHUS U
cJI0>KHBIX HUKIIOB (BO 6e3 BbIIep:KKM BpeMEHU MEXy ONepalusiMu - JJis BCeX
BeIkirouateneit; OB u OBO - s BeIKITIOUaTeneu, npeaHa3HadyeHHbIX I paObOThI B
pexume AlIB) - 10KHBI IPOU3BOIUTHCS MIPHU PA3IMYHBIX JABICHUIX CKATOTO
BO3/lyXa B MPUBOJIEC U HAIIPSKEHUSAX HA BHIBOJAX JIEKTPOMATHUTOB YIPABICHUS C
LEJIbI0 MTPOBEPKH UCIPABHOCTHU JACUCTBUS BhIKIIOUYaTENnel coraacHo 1adm. 10.6.

12.8. I1, C, T. KoHTpoJIb HAJMYMSA YTEYKH raza

HpOBepKa IrCPMCTUYIHOCTHU IIPOU3BOJUTCA C IIOMOIIBIO TCUCUCKATCIIA. HpI/I KOHTPOJIC
HaJIM4YHs YTCUKH ITYIIOM TCUCHCKATCIIA O6CJI€ILYIOTC${ MECTa ynJ’IOTHGHHfI CTBIKOBBIX
COGI{I/IHGHI/Iﬁ 1 CBAPHBIX IIBOB BBIKIIOYATCIIA.

Pe3ynpTaT KOHTPOJIS HAIMYUS YTEUKH CUUTAETCS yIOBIETBOPUTEIbHBIM, €CIIU
BBIXO/IHOM MpUOOp TeuercKaTesns He MoKa3biBaeT yTeuku. KOHTpob Mpou3BoUTCS
[P HOMUHAJILHOM JIaBJICHUH 3JIerasa.

12.9. I1, C. IIpoBepka cogep:kaHusl BJIAru B djerase

CopeprxaHue BIary B 3JeTa3e ONpeAesaeTcs nepe 3arnoJIHEeHUEM BBIKIII0UaTeN s
9JIeTa30M Ha OCHOBAHMH M3MEPEHHS TOUKU POCHL. TeMrmepaTypa TOUKH POCHI djera3a
noJkHA ObITH He Bhitie Munyc 50 °C.

12.10. I1, C. UcnibITAHUS BCTPOEHHBIX TPAHC(POPMATOPOB TOKA
HcnpiTanus 1OJKHBI BHIIOTHATHCS B COOTBETCTBUU C YKa3aHUSIMU paszzena 7.
12.11. M. Ten10BU3MOHHBIN KOHTPOJIb

IIpu KOHTpOJIE OLIEHUBAETCS HarpeB KOHTAKTOB M KOHTAKTHBIX COEIMHEHUN
TOKOBEYILIET0 KOHTYpPa BBIKJItOUaTeNs. TemIoBU3HOHHBIN KOHTPOJIb IPOU3BOJUTCS B
COOTBETCTBHHU C YKa3aHUSIMU MPUIIOKEHUS 3.

13. BAKYYMHBIE BBIKJIIOYATEJIN'

' I3MmepeHune CONPOTHUBIIEHHUS TIOCTOSSHHOMY TOKY, ONPEJIEIEHHE JOIYCTHMOIO U3HOCA
KOHTaKTOB, U3MEPEHHUE BPEMEHHBIX XapaKTEPUCTUK BBIKIIOYATENEH, U3MEPEHUE X01a
MOJIBM)KHBIX YacTe! U OJTHOBPEMEHHOCTH 3aMbIKaHUSI KOHTAKTOB IPOU3BOJIATCA B
COOTBETCTBHM C MHCTPYKIMEHN 3aBOJa-U3rOTOBUTENS.



13.1. II, C. 3mepeHue CONPOTUBIJIEHUS U30/SIIMH BTOPUYHBIX Lemneil 1 00MOTOK
3JIEKTPOMArHUTOB YIIPABJIEHUS

N3mepenre 10JKHO BBITIOTHATHCS B COOTBETCTBUU € Ta0. 26.1.

13.2. 11, C. UcnbiTaHUE U30JMH MOBBINIEHHBIM HanpsikeHueM 4acTtoThl S0 I'n
13.2.1. UcnbiTaHue H30JISIIIMM BBIKJIIOYATE IS

3HaueHNE UCTIBITATeILHOTO HANPSDKEHUSI PUHUMAETCS COTIIacHO Tadm. 6.1.

13.2.2. UcnibiTaHKMeE U30JSIIIUM BTOPUYHBIX Lened 1 00MOTOK 3JIEKTPOMATHUTOB
ynpaBJieHUs!

HcnbiTanne 10KHO BBIMOJIHATHCS B COOTBETCTBUM C YKa3aHUSIMU pasjeiia 26.2.

13.3. 11, C. IIpoBepKka MUHMMAJIBHOT0 HANIPSIZKEHHsI CPadAThIBAHUSA
3JIEKTPOMATHUTOB YNPaBJIeHHUS BHIK/JII0YATEJIA

DJeKTpOMarHuThl yIpaBIeHUs BAKYYMHBIX BBIKJIIOUATENIEH JOKHBI CpabaThIBaTh:
- BJIEKTPOMAarHuThl BKIItOUeHUs 1pu HanpsikeHUH He MeHee 0,85 U o ;

- BJIEKTPOMArHuThl OTKJIIOUEHUS Npu HanpsokeHUH He MeHee 0,7 U oy -

13.4. I1, C. UcnibiTaHHe BBIKJIKOYATEIEd MHOTOKPATHBIMHU ONPOOOBAHUSIMH

Ywucio onepaunﬁ N CJIOZKHBIX IMUKIIOB, IMTOAJICKAIIWX BBIITOJTHCHHUIO BBIK/IFOYATCIIAAMU
I[P HOMHUHAJIbHOM HAIIPS>KCHUHN Ha BBIBOJAX 3JICKTPOMAIrHUTOB, JOJKHO COCTABJIATDL:

- 3-5 onepanuii BKIIOUYEHUS U OTKIIOUCHUS;
- 2-3 nukia BO 0e3 BhIIEPKKH BpEMEHU MEXTy ONEepalusiMu.
13.5. M. Tenj10BU3MOHHBIA KOHTPOJIb

[Tpu KOHTpOJIE OIIEHUBAETCSI HArPEB KOHTAKTOB U KOHTAKTHBIX COEJTMHEHUN
TOKOBEAYIIETO KOHTYPa BBIKIIFOUATENEH. T EeIIOBU3MOHHBIN KOHTPOJIb TPOU3BOAUTCS
B COOTBETCTBUU C YKa3aHUSAMU HPUIIOKEHUSA 3.

14. PASBEIMHUTEJIN, OTAEJIUTEJ/IN U
KOPOTKO3AMBIKATEJIHN

14.1. I1, C. U3mepeHue CONPOTUBJICHUS U30JIALMUA TOBOIKOB U THAT,
BBINOJIHEHHBIX U3 OPraHNYeCKMX MaTepuajioB

N3Mepenre N0JKHO BBITIOIHATHCS METAOMMETPOM Ha HamnpsbkeHue 2500 B.



Pesynbrarel u3amMepeHuii CONPOTUBIICHUS N30JISIIIUA JODKHBI ObITh HE HIKE 3HAYCHHIH,
MPUBEJEHHBIX B Ta0. 9.1.

14.1.1. U3mepeHue CONPOTUBICHUS M30JIMH MHOT03JIEMEHTHBIX M30JIATOPOB
N3MepeHne TOJKHO BBITOIHATHCS COTJIACHO YKa3aHUsAM pasnena 17.

14.1.2. U3mepeHne CONPOTUBJICHUS] U30JISIIIMA BTOPUYHBIX Leneil u
3JIEKTPOMATHUTOB yIIPABJICHUS

N3mepenre 10JKHO BBITIOHATHCS B COOTBETCTBUU € Tad. 26.1.
14.2. 11, C. UcnbiTaHUE W30J1MH MOBBINIEHHBIM HaNpsikeHUueM 4acToThl S0 I'n
14.2.1. UcnbITaHue OCHOBHOM H30JIAIHH

W3omnsiums, cocTosmas u3 0AHO3JIEMEHTHBIX OMOPHBIX H30JISTOPOB, JTOJDKHA
MO/IBEPraThCsl UCIIBITAHUSIM COTJIACHO yKa3aHusIM Tal. 6.1.

N3onsauums, cocrosimas n3 MHOTORJIEMEHTHBIX U30JIATOPOB, JIOJKHA IOJIBEPTATHCA
WCTBITAHUSAM COTJIACHO YKa3aHusM pazzaena 17.

VcnpiTaHuE MOBBIIICHHBIM HAMIPSDKEHUEM OITOPHO-CTEPIKHEBBIX U30JIATOPOB HE
00s3aTeNbHO.

HcnbiTaHne OMOpHO-CTEPKHEBBIX U30JATOPOB pazbeaunurenei 110-220 kB
npoBoutcs B coorBetcTBUM ¢ Lupkynspom 1[-04-97(3) «O nmpenynpexaeHun

MTOJIOMOK OIIOPHO-CTEPIKHEBBIX U30JITOPOB pazbenunuteiei 110-220 kBy.

14.2.2. UcnbiTaHKMe U30JSIUM BTOPUYHBIX Lened 1 00MOTOK 3JIEKTPOMATHUTOB
ylpaBJIeHUS

HcnbiTaHue 10IKHO BBIMOJHITHCS B COOTBETCTBUM C YKa3aHUSIMU pazjena 26.2.
14.3. I1, C. U3mepeHue CONPOTUBJICHUS IOCTOSTHHOMY TOKY

14.3.1. U3mepeHne cCONPOTHBJICHNSI KOHTAKTHOM CUCTEMbI Pa3beIMHUTEICH U
oTAeJUTeJ el

N3MepeHne TOKHO BBITOIHATHCS MEXAY TOYKAMH «KOHTAKTHBIN BBIBOJI -
KOHTAKTHBIN BBIBOJY. Pe3ybTaThl N3MEPEHUI CONPOTUBIICHHUN JTOJKHBI
COOTBETCTBOBATH 3aBOJICKUM HOpMaM, a TIPU UX OTCYTCTBUU - TaHHBIM Tabm. 14.1.

Tabnura 14.1

I[Ol'[yCTI/IMbIe SHAYCHHUHA COleOTl/IBJIeHI/Iﬁ KOHTAKTHBIX CUCTEM pa3'beIlHHHT6JIeﬁ



Homyctumoe

HomunansHoe HomunanbHBIN TOK, 3HAYCHUE
Tun pazbeIuHUTEIS
Harpsbkenue, kB A CONPOTHUBJICHUS,
MKOM
PJIH 35-220 600 220
POH3 500 2000 200
OcTanpbHbBIC THITBI Bce kmaccel 600 175
HaIPSKEHUS
1000 120
1500-2000 50

14.3.2. U3mepeHue CONPOTUBIIEHNSI 00MOTOK 3JIEKTPOMATHUTOB yIIPaBJIeHUS
OTAeJHMTEeH U KOPOTKO3aMbIKaTe el

Pe3ynbpTaThl U3MEPEHHI COMPOTUBICHN OOMOTOK JOKHBI COOTBETCTBOBATH
3aBOJCKAM HOPMaM.

14.4. 11, C. U3mepeHHe KOHTAKTHBIX JaBJIEHUI B Pa3beMHbIX KOHTAKTAX
Pe3ynbrathl n3MepeHuil 10JKHBI COOTBETCTBOBATH 3aBOJICKUM HOpMaM.

14.5. 11, C. IIpoBepka paGoThl pa3beIUHUTE/ISA, OTAETUTEA U
KOPOTKO3aMbIKATeJIsl

Anmnapatsl ¢ pyYHbIM YIIPaBJICHUEM JOJKHBI ObITH IPOBEPEHBI BHIITOJIHEHUEM 5
ONepalyil BKIKOYEHUS U 5 ONEepalvil OTKIFOYEHHUS.

Anmnapatsl ¢ AUCTaHIIMOHHBIM YIIPABIEHUEM JIOJKHBI OBITH TaKKe MPOBEPEHBI
BBITIOJIHEHUEM 5 orepainuil BKIIFOUEHHUS U TAaKOT0 e YHCIa ONepaluil OTKIIOYSHHS
P HOMUHAJILHOM HaNpsKEHUU Ha BBIBOJAX AJIEKTPOMArHUTOB U
ANEKTPOJBUTATENIEH YIIPABIICHUS.

14.6. I1, C. Onpenenenue BpeMEHHbIX XaPAKTEPUCTUHK

OrnpeneneHue BpEMEHHBIX XapaKTEPUCTUK 00s3aTEIBHO JIs OTACTUTEIICH U
KOPOTKO3aMbIKATEJICH.

PGSYJIBTaTLI H3M€p€HI/Iﬁ AOJIKHBI COOTBCTCTBOBATH 3aBOJACKHUM HOPpMaM.

14.7. 11, C, T. IIpoBepka pad0oTbl MEXaHUYECKOI OJIOKMPOBKHU



BHOKI/IpOBKa HC OO0JIKHA ITO3BOJIATH OIICPUPOBAHUC I'NITaBHBIMH HOXKaMU IIpH
BKIIIOYCHHBIX 3a3CMJIAIOIIUX HOXaxX U HaO60pOT.

14.8. M. Tenj10BU3MOHHBIA KOHTPOJIb

[Ipy KOHTpOJIE OLICHUBAETCS HATPEB KOHTAKTOB M KOHTAKTHBIX COEAMHEHUI
TOKOBEAYILEro KOHTypa. TermoBU3MOHHBIN KOHTPOJIb IIPOU3BOIUTCS B COOTBETCTBUU
C YKa3aHUSAMM NPUJIOKEHNUS 3.

15. KOMILJIEKTHBIE
PACHPEJIEJUTEJBHBIE
YCTPOUCTBA BHYTPEHHEHN N
HAPYKHOU YCTAHOBKMH'

' KOMIUIEKTHBIE PaCIIPENEIUTENBHbIE YCTPONRCTBA C DIIEra30BOM U30IAIUeN
UCIIBITHIBAIOTCS] B COOTBETCTBUU C TPEOOBAHUSIMU TEXHUYECKOHN TOKYMEHTALUU
M3roToBUTENA i1 Kaxaoro tuna KPYD.

O6beM u HOpMbI ucTibITanui 35emenToB KPY (BbIKITIOUaTENM, CUIIOBBIE U
U3MEpUTENbHbIE TPAaHC(HOPMATOPBI, Pa3psSIAHUKU, PA3beIUHUTENH, KaOeIu U T.11.)
MIPUBEIEHBI B COOTBETCTBYIOIIMX pa3aenax HacTosmux Hopwm.

15.1. I, C. U3mepeHue CONPOTUBICHUS U30JIALMH

15.1.1. U3mepeHne CONPOTUBJICHHUS U30JISIIIAU JIEMEHTOB U3 OPraHUYEeCKUX
MaTepuajioB

N3mepenus npousBoasTcss MeraomMeTpoM Ha Hanpsbkenune 2500 B. ConpotuBienue
W30JISILIMU JOJDKHO ObITh HE HM)KE 3HAaYSHHM, TPUBEIEHHBIX B Ta0II. 9.1.

15.1.2. U3mepeHue CONPOTUBJICHUS U30JIIMHA BTOPUYHBIX Lenei

N3mepenue npousBoautcs meraommerpom Ha Hanpsbkenue 500-1000 B B
COOTBETCTBHH C Ta0d. 26.1.

ConpoTHBIIeHHE U30JISLUU KAXKI0TO MPUCOECTUHEHHSI BTOPUYHBIX IIeTIel CO BCeMU
MPUCOEAMHEHHBIMHU arnmnaparamu (pese, puOopsl, BTOPUUHbIE OOMOTKU
TpaHc(HOPMATOPOB TOKA U HAITPSDKEHUS U T.I1.) IOJDKHO ObITH HE MeHee 1| MOwm.

15.2. I, C. UcnbIiTaHKMe NMOBBIMIEHHBIM HANIPSIKEHHEM 4acTOThI 50 I'ix

15.2.1. UcnibITaHMe U30JSIIIUM IEPBUYHBIX HeNel siyeex



HcnpiTatenbHoe HANpsKEHUE YCTaHABIMBAETCS COrjlacHoO Taou. 6.1.
[Ipo10KUTENBHOCTD MPUIIOKEHHUS UCTIBITATENILHOTO HANpsKeHUst 17151 haphopoBoit
M30JAIMHU 1 MUH.

Ecau uzonsamus syeek COACPKUT IJICMCHTHBI U3 TBCPABIX OPraHUYCCKUX MAaTCPpHUAIOB,
MMPOAOJDKUTCIIBHOCTD IIPHUIIOKCHUA UCIIBITATCIIBHOI'O HAITPSXKCHUS COCTABIIACT 5 MUH.

Bce BbIIBHKHBIE JIEMEHTHI € BBIKITIOUATEISIMH YCTAaHABIIMBAIOTCS B pabouee
IIOJIO’KEHME, BKIIIOUAIOT BBIKJIIOYATEIIN; BBIIBUKHBIE JIEMEHTBI C Pa3psAHUKAMU,
CWJIOBBIMHU U U3MEPUTENbHBIMU TPAHC(POPMATOPAMHU BBIKATHIBAIOTCSI B KOHTPOJIBHOE
1oJ10keHue. VcrpITanie noBBIIEHHBIM HAIPSHKEHUEM IIPOU3BOAUTCS J10
MIPUCOEIMHEHUS CUIIOBBIX KaOeeH.

15.2.2. UcnibITaHUE U30/I51IIIMA BTOPUYHBIX Lemeil
HcnpiTanue 10IKHO BBIMOJHITHCS B COOTBETCTBUM C YKa3aHUSIMU pazjena 26.2.

15.3. 11, C, T. IIpoBepka cOOCHOCTH U BEJIUYHUHBI BXOKICHUS MOABUKHBIX
KOHTAKTOB B HEMOJABHKHbIE

15.3.1. IIpoBepka COOCHOCTH KOHTAKTOB

HecoocHOCTh KOHTAaKTOB HE JAOJKHA MpeBbIIaTh 4-5 MM. BepTukanbubliit 1o
Jameen pa3beIUHSIONINX KOHTAKTOB BEIKATHOM TENEKKU JOJIKEH ObITh B IIpeieax
8-14 mm.

15.3.2. Bxo:kaeHne NoaABHKHBIX KOHTAKTOB B HENOABUKHBIE

BxoxneHne noaBMKHBIX KOHTAKTOB B HEMOABUKHBIC JIOJDKHO OBITH HE MeHee 15 MM,
3arac xoJa - He MeHee 2 MM.

15.4. 11, C. U3mepeHue CONPOTUBJICHUS IOCTOSTHHOMY TOKY
15.4.1. U3mepeHue CONPOTUBJICHUS IOCTOSSHHOMY TOKY Pa3beMHBIX KOHTAKTOB

ConpoTuBieHne pa3beMHBIX KOHTAKTOB HE JOJHKHO MPEBBIIIATH 3HAUYCHUH,
MpUBEJACHHBIX B Tabm. 15.1.

15.5. I1, C. KoHTpOJIb COOPHBIX LIMH

KOHTpOSIb KOHTAKTHBIX COEAMHEHUI COOPHBIX IIWH JOJIKEH BBIMOIHATHCS COTJIACHO
yKazaHusIM pazaena 17.

Tabmuna 15.1

JdomycTrMble 3HAYECHUSA CONPOTHBJICHUN NOCTOSTHHOMY TOKY 3jeMeHTOB KPY



N3mepsiemblii anemMeHT™ JlonmycTrmble 3HaYEHUS COIPOTUBIIEHUS

1. BroiuHble KOHTaKTBl  JlomycTHMbIE 3HAYEHUSI CONPOTUBJICHUSI KOHTAKTOB

NEPBUYHON LIeNTH IIPUBE/ICHBI B 3aBOJICKUX MHCTPYKIMAX. B ciyuasx, eciu
BHAYEHHs COPOTHUBIICHUSI KOHTAKTOB HE IPUBEJICHBI B
3aBOJICKMX MHCTPYKIIUSX, OHU JOJKHBI ObITH HE OoJ1ee:

JUI1 KOHTakTOB Ha 400 A - 75 MxOwm;
JUIST KOHTAKTOB Ha 630 A - 60 MkOwM;
U1t KoHTakToB Ha 1000 A - 50 MmxOwm;
JUIsT KOHTaKTOB Ha 1600 A - 40 MmxOwm;

it koHTakToB Ha 2000 A m Beime - 33 MkOM

2. CBs13b 3a3eMJICHHS He 6oiee 0,1 OMm
BBIIBIKHOI'O DJIEMEHTA C
KOPITyCOM

* MI3amepeHure BBITIONHACTCS, €CIIH MO3BOJIseT KOHCTpYKIus KPY.

15.6. I1, C. MexannvecKkue MCIbITAHUS

VcnibITannst BKITFOYAIOT 5-KPaTHOE BKATHIBAHUE W BHIKATHIBAHUE BBIJBIIKHBIX
AIIEMEHTOB C MPOBEPKOH COOCHOCTH Pa3beINHSIONINX KOHTAKTOB TJIABHOH IIETH,
paboTHI ITOPOYHOTO MEXaHNU3Ma, OJIOKUPOBOK, (DUKCATOPOB.

16. KOMIIVIEKTHBIE
IKPAHUPOBAHHBIE TOKOITPOBO/bI
6 KB U BbBILIE

OO0beM 1 HOPMBI UCTIBITAaHUI 000PYA0BaHUSI, BCTPOEHHOTO B TOKOIIPOBO/I
(u3MepuTeNbHbIE TpaHCHOPMATOPBI, KOMMYTALIMOHHAS anlaparypa, BEHTHIIbHbBIE
pa3psOHUKHU U T.I1.), IPUBEAECHBI B COOTBETCTBYIOIIMX pazzaenax Hopwm.

B stom pazjene npuBeaeHB 00beM U IEPHOIUIHOCTD UCITBITAHNH CMOHTHPOBAHHBIX
TOKOIIPOBO/IOB.

16.1. I1, K. U3mepeHue cONPOTUBICHUS U30JIAMHA

N3MmepeHune npou3BoAUTCsS MErAOMMETPOM Ha HanpsbkeHue 2500 B.



ConpoTuBieHre U30JISAMN, U3MEPEHHOE IPU BBOJIE TOKOIIPOBOJA B SKCILTYaTalHIo,
HCIIOJb3YETCS B KAUECTBE UCXOIHOIO JUISl OCJIEAYIOIIETO KOHTPOJISL, IIPOBOAUMOTIO
MPU KalUTaIbHOM PEMOHTE TeHepaTopoB nim KPY.

16.2. I1, K. UcnbiTaHMe U30JSIIIUM TOKONPOBOJAA MOBbIIIEHHBIM HANIPSKEHUEM
NPOMBIIIEHHON YaCTOThI

3HaYeHUE UCIBITATEILHOTO HAMPSDKEHUS TS N30JISIIUH TOKOIIPOBOIA TIPH
OTCOCJIMHEHHBIX 0OMOTKAaX T'€HepaTOPOB M CHIIOBBIX TPAaHC(HOPMATOPOB PUBEACHBI B
Tabin. 6.1. 111 TOKOIpOBOAOB € OOLIKUM JUIsl BCEX TpeX (pa3 IKpaHOM HCIIBITATEIbHOE
HaNpsDKEHUE MPUKIIAIBIBACTCS IO0UYEPETHO K KKIOU (ha3e TOKOMPOBOIa PU
OCTabHBIX (Pa3ax, COSMHEHHBIX C 3a3eMJICHHBIM KOXKYXOM.

JIMUTENbHOCTh MPHIJIOKEHUS UCTIBITATEIbHOTO HANpsKeHUs PpapdopoBOi U30JIAIINI
cocTaBigeT 1 MUH.

Ecnu u3onsiums TOKOMPOBO/Ia COJIEPKUT SJIEMEHTHI U3 TBEPJIBIX OPTAHUYECKUX
MaTepUaIOB, IPOIOHKUTEIBHOCTh IPUIIOAKEHUS HCIIBITATEIBHOTO HAITPSIAKEHUS
COCTaBJIIET 5 MUH.

HcnbiTanus B 3KCIUTyaTallud MPOU3BOASTCS MIPU KaMTAIBHOM PEMOHTE T'€HEPaTOPOB
i KPVY.

16.3. I1, K. IIpoBepka kauecTBa BbINOJHEHUS COeJMHEHUI IINH U SKPAHOB

HpOBepKa Kadye€CTBa BBIITOJTHCHUA COGILI/IHGHI/Iﬁ IIWH TOKOIIPOBOJOB JOJI’KHA
IMPOU3BOJUTLCA B COOTBECTCTBHU C Tpe6OBaHI/I}IMH HWHCTPYKIMU 3aBOAA-U3T'OTOBUTCIIA.

IIpoBepka kauecTBa CBAPHBIX COEIMHEHUI TP MOHTaXE TOKOIIPOBOJIOB JOJIKHA
BBIIIOJIHATHCS. B COOTBETCTBUY C MHCTPYKILIMEN 110 CBapKE aTlOMUHUS WU, IPU
HaJIMYUUA COOTBETCTBYIOIIEH YCTAHOBKU, METOJIOM PEHTTEHO - WM TaMMAaCKOIINH, WU
croco00M, pEKOMEHIOBAaHHBIM 3aBO10M-U3TOTOBUTEIIEM.

[1IBBI CBapHBIX COSAMHEHUH IIMH U SKPAHOB JIOJDKHBI OTBEYATh CIICAYIOIUM
TpeOOBAHUSIM:

- HE JIOMyCKAIOTCS TPEIIUHBI, TPOXKOTH, He3aBapEHHBIC KpaTephbl U HEMPOBAPHI,
cocrapJstonue 6onee 10 % nnmuHbl mBa npu riryoune 6omee 15 % ToMIMUHBL
CBapMBAEMOr0 METaIa;

- CyMMapHO€ 3Ha4€HHE HENpoBapa, MOAPE30B, ra30BbIX MOP, OKUCHBIX U
BOJIb()PAMOBBIX BKIIOUEHUN CBAPHBIX IIMH U SKPAHOB U3 ATIOMUHHUSI U €r0 CIIaBOB B
Ka)XJIOM pacCMaTpUBAEMOM CEUEHUHU JIOJDKHO OBITh He Oosee 15 % TomuHbI
CBApHUBAEMOT0 METaJlJIa. B 3KCIUTyaTaluy COCTOSIHUE CBAPHBIX KOHTAKTHBIX
COEIMHEHUM ONpeaeIseTcsl BU3yalbHO. KOHTpOIb OCyIecTBIISIETCS TIPU
KaIllUTAIBHOM PEMOHTE reHepaTopoB uinu KPY.

16.4. I1, K. IIpoBepka ycTPOMCTB MCKYCCTBEHHOH BEHTHJISIIIUN TOKONIPOBOAA



HpOBepKa MMPOU3BOJAUTCA COIIACHO MHCTPYKIHUHU 3aBOJa-U3IrOTOBUTCIIA.

16.5. I1, K, M. IIpoBepka OTCYTCTBUSI KOPOTKO3AMKHYTBIX KOHTYPOB B
TOKONPOBOJAAaX F€HEPATOPHOT0 HATIPSIKEHU S

[IpoBepka npu BBOAE TOKOIPOBOJIOB B 3KCIUTYaTAIMIO U IPU KaIUTaJIbHbBIX PEMOHTAX
MPOU3BOAUTCS coryiacHo Tabm. 16.1. Mexy peMoHTaMu IpoBEpKa MOXKET ObITh
3aMEHEHAa TEIJIOBU3UOHHBIM KOHTPOJIEM, IIPOBOJMMBIM B COOTBETCTBUH C
TpeOOBaHUSIMU MPUIIOKEHHUS 3.

16.6. I1, K, T, M. KOHTPOJIbHBIH aHAJIU3 ra3a Ha cojep:KaHue BOAOPOAa U3

TOKOIIpOBOada

[Ipou3BoauUTCS B COOTBETCTBUH C 1I. 3.26.

Tabnua 16.1

Kpurepuu oTCyTCTBHS KOPOTKO3AMKHYTBHIX KOHTYPOB B TOKOIIPOBOJAX

KoncTpyknus
TOKOTPOBOJIA

C HenpepbIBHBIMU
SKpaHaMU

IIpoBepsiemslii y3en

N3onsums sxpaHoB
1 KOpoOOB
TOKOTIPOBOJIA OT
KopIryca
TpaHchopmMaropa u
reHepaTopa Mnpu:

- HEMIPEPHIBHOM
BO3YLIIHOM 3a30p€
(1Ieam) MexIy
BKpaHaMH
TOKOTIPOBOJIA U
KOpIIyCOM
reHepaTopa;

-~ OJTHOCTOPOHHEN
M30JISIUU

YILUIOTHEHUH SKPAaHOB

1 KOpOoOOB
TOKOIIPOBOJIA OT
KopIryca
TpaHchopmMaropa u
reHeparopa;

Kpurepuii oueHkun

COCTOsITHHUA

OtcyTcTBHE
METaNINYECKOT0
3aMBbIKaHUSI MEXKITY

BKpaHaMU U KOPILyCOM

reseparopa

LlenocTHOCTH

M30JISILIMOHHBIX BTYJIOK,
OTCYTCTBHE KacaHUs
MOBEPXHOCTSIMU KPAHOB
WM KOpoOOB (B MecTax
M30JMPOBKH) KOPITyCOB

TpaHchopmaTopa u
reseparopa

[Ipumeuanue

IIpu
BU3yaJIbHOM
OCMOTpE

ITpu
BU3YaJIbHOM
OCMOTpE



KoncTpyknus
TOKOTPOBOJIA

. Kpurepuii oueHkun
IIpoBepsiemslii y3en PHTED !

COCTOSIHUS
- IByCTOPOHHEM ComnpoTtuBiieHue
M30JISIUU M30JISIUU CEMHOTO

YIUIOTHEHUHM CHEMHBIX DKpaHa Wik KopoOa
DKPAHOB U KOPOOOB  OTHOCHUTEJIBHO KOpIyca

TOKOIIPOBOJA, TpaHchopmaropa u
IIOJICOEAMHEHHBIX K FeHepaTopa npu
KOpIycy JEMOHTHPOBAHHBIX
TpaHcopMaTopa U  CTSDKHBIX IIMUAIbKAX U
reHeparopa 3a3eMIISIIOLIINX

IPOBOHHUKAX JOJDKHO
ObITh HE MeHee 10 kOm

CexunonnpoBanHble V30551151 pE3UHOBBIX 3a30p B CBETY MEXY

Bce Tunei ¢
JBYXCJIOWHBIMH
MTPOKJIAAKAMH
CTaHHUH 3KPaHOB

KOMITEHCATOPOB 00JITaMH COCETHUX
DKPaHOB HA)XKMMHBIX KOJIeIl
TOKOTIPOBOJIOB OT PE3UHOBOTO

KopIryca KOMIIEHCATOpa JOJKEH
TpaHcdopMaropa U  OBITH HE MEHEE 5 MM
reHeparopa

N3osius pe3nHoBbIX CONPOTHBIEHUE

YIUIOTHEHUHM ChEMHBIX H30JISIUU DKPaHa

Y TIOJIBUKHBIX OTHOCUTEIBHO

DKpPaHOB METaJNIOKOHCTPYKIIHI
IIPU JEMOHTUPOBAHHBIX
CTSDKHBIX IIITHJIBKax

JIOJIKHO OBITH HE MEHEE
10 kOMm

N3ona11MoHHbBIE
IPOKJIAJIKU CTAaHUH
BKpaHOB

ComnpoTuBieHue
M30JISIUU TIPOKIIAIOK
OTHOCUTEIBHO
METAJTIOKOHCTPYKLIHMA
JIOJIKHO OBITH HE MEHEE
10 kOMm

[Ipumeuanue

N3mepsercs
MEraoMMETPOM
Ha HaIpsDKEHHE
500-1000 B

IIpu
BU3yaJIbHOM
OCMOTpE

N3mepsieTcs
METraoMMETPOM
Ha HaIpsOKEHHE
500-1000 B

1. U3mepsiercs
MEraoMMETPOM
Ha HamlpsDKEHUE
500-1000 B

2. CocrosiHue
U30JIALIMOHHBIX
BTYJIOK 0OJITOB
KpeIUIeHUS
CTaHUH
poBepsieTCs
BU3YaJIbHO



Koncrpyknus . Kputepuii orieHKH
TPYXIL IIpoBepsiemslii y3en PHTED !

[Ipumeuanue
TOKOIIPOBOJA COCTOSIHUSA

Bcee tunmr Mexnaydaszusie Taru  Tsru J0TKHBI UMETh IIpu
pPa3bEeIMHUTENE U M3OJISIIUOHHBIE BCTABKM  BU3yaJIbHOM
3a3eMJINTEIICH WJIY JPYTHUE DJIIEMEHTBI,  OCMOTpE

VICKJIFOYAIOIIIHE
oOpa3zoBaHue
KOPOTKO3aMKHYTOT'O
KOHTYpa

17. CbOPHBIE U COEAUHUTEJIbBHBIE
HINHBbI

17.1. I1, K. U3mepeHue cCONPOTUBJICHUS U30JISMH MOABECHBIX U ONIOPHBIX
(¢apdopoBLIX H30IATOPOB

N3mepenune npousBoautcs meraoMmmeTpom Ha Hanpsbkenue 2500 B Tonbko mpu
MIOJIOKUTENILHON TEMIIEPATYPE OKPYKAOLIETO BO3AYXaA.

[Ipy MOHTaX€ U30JATOPOB COMPOTUBIICHUE U30JSLUHA U3MEPSAETCS HEMOCPEICTBEHHO
repel yCTAaHOBKOUW U30JIATOPOB.

ConpoTuBiIeHNE KAXKIOTO U30JIATOPA WK KaXKJ0T0 3JIEMEHTAa MHOT03JIEMEHTHOT O
M30J15TOpa AOHKHO OBITH He MeHee 300 MOwm.

17.2. 11, K. UcnibITaHMe W30JISIIIUM HINH MOBbIIMIEHHBIM HANPSKEHUEM YACTOTHI
50 I'y

3HauCHUS UCTIBITATEILHOTO HAIIPSKEHUS TIPUBEICHBI B TA0I. 6.1.

BHOBb ycTaHaBIMBaE€MbIE MHOTO3JIEMEHTHBIE WJIN MTOJABECHBIE N30 TOPHI IOJKHBI
WCIIBITHIBATHCS MOBBIICHHBIM HanpsbkeHueM S0 kB vactoter 50 I,
MIPUKJIAJAbIBAEMBIM K KaKJIOMY 3JIEMEHTY HU30J5TOpA.

JUTMTENIbHOCTD MPUIIOKEHUSI UCTIBITATENIbHOTO HAMPSHKEHUS - 1 MUH.
17.3. IIpoBepka cOCTOSIHUSA BBOJIOB M NMPOXOJAHBIX H30JSTOPOB
[IpousBoaUTCS B COOTBETCTBHUHM C MOJIOKEHUSAMHU pazzena 23.

17.4. M. Tenji0BU3MOHHBIA KOHTPOJIb

TernnoBU3MOHHBIN KOHTPOJIb MPOU3BOUTCS B COOTBETCTBHUU C YKa3aHUSIMU
MPUJIOKEHUS 3.



17.5. KOHTPOJIb KOHTAKTHBIX COCUHEHU I

KoHTpoibs npou3BOIUTCA B COOTBETCTBUU C MOJIOKEHUAMU pazjena 31.

18. TOKOOI'PAHUYNBAIOIINE CYXHUE
PEAKTOPDI

18.1. I1, K, T. U3mepeHnne cCONPOTUBJICHUS U30JISIIIUN OOMOTOK OTHOCUTEIBHO
00JITOB KpeIJieHust

N3mepenue npousBoautcs meraommerpom Ha Hanpsbkenue 1000-2500 B. 3nauenue
COMPOTHUBJICHUS U30JIALIMM BHOBb BBOJAMMBIX B IKCIUTYaTalllI0 PEAKTOPOB JIOJIKHO
ob1Th HE MeHee 0,5 MOw u coctaBmnsate He MeHee 0,1 MOw B miporiecce
AKCIUTyaTaI|H.

18.2. I, K. UcnibITaHME OMOPHBIX U30JIITOPOB PEAKTOPA MOBBIIIEHHBIM
HaNpsizkeHHeM MPOMBIILIEHHOH YaCTOThI

HcnpiTaTennbHOE HAMPSHKEHNE OTMIOPHBIX U30JISITOPOB MOJTHOCTHIO COOPAaHHOTO
peakTopa MPUHUMAETCS COTIacHO Tadm. 6.1.

HpOI[OJ'DKI/ITCJII:HOCTI) IMPUIIOKCHUA UCIILITATCIIBHOI'O HAIIPSAKCHHAA - 1 MuH.

HcnpiTaHne ONOPHBIX U30JIATOPOB PEAKTOPOB MOBBIIEHHBIM HANIPS)KEHUEM
MPOMBIIIJIEHHOW YaCTOThI MOKET IPOU3BOJAUTHCS COBMECTHO C M30JISITOPAMU
OIIMHOBKHU TYEUKU.

19. 2JIEKTPOD®UJBTPHI

19.1. I1. K, T. U3mepeHne conpoTUBJIEHUS U30JSIIIUM 00MOTOK TpaHcopmaTopa
arperata nuTaHus

N3mepenue npousBoautcs meraommeTpoM Ha Hanpsbkenue 1000-2500 B.

ComnpoTtuneHue u3oisaiuu ooMoTok HanpsokenueM 380(220) B Bmecte ¢
0/ICOEJMHEHHBIMU K HUM LENAMU JOJKHO OBITh He MeHee 1| MOM'.

ConpoTuBieHNE W30S OOMOTOK BBICOKOTO HAIPSIKEHUS HE TOJDKHO OBITh HUXKE
50 MOwm nipu temmneparype 25 °C wiu He T0JKHO ObITh MeHee 70 % 3HadeHus,
YKa3aHHOTO B MaclopTe arperara.

19.2. 11, K. UcnbiTanue usosasauuu neneii 380 (220) B arperara nuranus

HcnblTanne u30isiuu Mpou3BoanuTes HanpsbkeHueM 2 kB wactoroit 50 ' B TeueHue
1 mun.'



' DnemenTsl, paboraromye npy Hanpsukeanu 60 B 1 Huke, TOJDKHBL OBbITH
OTKJIFOUCHBI.

19.3. 11, K, T. U3mepeHnne cCONPOTUBJICHHUSI U30JISIIIUN KAa0eJisl BBICOKOTO
HANIPSAKEHUS

ComnpoTuBneHre U30JIS1UN, U3MEPEHHOE METAOMMETPOM Ha Hanpsbkenue 2500 B, ve
I0JKHO ObITh MeHee 10 MOw.

19.4. 11, K. UcnbiTaHue H30/5IIUN Ka0eJIsl BBICOKOT0 HANIPSIKEHUS U KOHLEBBIX
Ka0eJbHbIX MY (DT

HcnbiTanne npou3BOAUTCS HapshKeHneM 75 kB mocTostHHOTO Toka B TeueHue 30
MUH.

19.5. I1, K. UcnibiTanue TpaHcGOPMATOPHOTO Macjia

[IpenensHO AOMyCTUMBIC 3HAUCHUS MPOOUBHOTO HAMPSHKEHUS Macya: 10 3aauBKH - 40
kB, ocine - 35 kB. B Macne He J0JI’KHO COIepKaThCsl CIEI0B BOJIBI.

Tabawnma 19.1

Yka3aHusi 10 CHATHIO XaPAKTEPUCTHUK YIEKTPOPUIbTPOB

TpeboBanus K

HcnbiTyemblii [TopsAnoK CHATUA BOJIBT-AMIIEPHBIX
00BEKT XapaKTEPUCTHUK pesysIbTaTan
WCIIBITAHUM
1. Kaxxnoe nosie Ha BonbT-aMIiepHasi XapaKTepHUCTHKA [TpobusHOE
BO3/1yX€E CHHUMAETCS IIPH IUIABHOM IOBBIIIEHUM  HANPSHKCHUE HA
HaIIPSKEHUS C THTEPBAJaMU U3MEHEHHS DIIEKTPOJaX JOJKHO
TOKOBOI Harpy3ku 5-10 % ObITh He MeHee 40 kB
HOMHMHAQJIBHOI'O 3HAYECHHUSI J10 IIPY HOMHUHAJIbLHOM TOKE
npeanpoooiHoro yposHs. Ona KOPOHBI B TeUeHHE 15
CHHUMAETCS IIPU BKIFOYEHHBIX B MUH
HEIMPEePhIBHYIO pabOTy MEXaHU3MaxX
BCTPSIXUBAHUS JIEKTPOJOB U JIMOCOCAX
2. Bce nmons To xe XapaKTEepPUCTUKH,
AIEKTPOPUIBLTPA CHSATBIE B HAYaJIE U
HA BO3AYyXE KOHIIE 24 4 UCTIBITAHUS,

HE JIOJDKHBI OTIIUYATHCS
JpyT OT ApyTra 6oiee
yem Ha 10 %



TpeboBanus K

HcnbiTyemblii [TopsAnoK CHATUA BOJIBT-AMIIEPHBIX
pe3yipTaram
00BEKT XapaKTEPUCTUK .
VCIIBITAHUN
3. Bce nouis BonbT-amnepHas xapakTEpUCTHKA XapaKkTepUCTUKH,

ANEKTPOPUIbTPAa CHUMAETCS NPHU IJIABHOM MOBBIIIEHUU  CHSTHIE B HAYaJE U

Ha JILIMOBOM Ta3e HampsKEeHUS 0 MPEANpOOOMHOro ypoBHS KOHIIE 72 4 UCIIBITaHUS,
(Bocxos111ast BETBb) C UHTEpBajIaMu HE JIOJDKHBI OTIINYATHCS
U3MEHEeHUs TOKOBOM Harpy3ku 5-10 %  apyr ot apyra 6osee
HOMMHAQJIBHOI'O 3HAUY€HHUS U IIPU IIaBHOM 4eM Ha 10 %
CHUKEHUU HANPSHKEHUs (HUCXOIAIas
BETBb) C TEMU K€ MHTEPBAJIAMU TOKOBOM
Harpy3ku. OHa CHUMaeTcs pu
HOMMHAJIBHOU IMApOBOM HArpy3Ke KOTia U
BKJIFOUEHHBIX B HETIPEPBIBHYIO paboTy
MEXaHU3Max BCTPSIXUBAHUS 3JIEKTPOIOB

19.6. I1, K, T, M. [IpoBepka HCIPABHOCTH 3a3€MJICHUS 3JI€MEHTOB
000pya0BaHUA

[IpousBoauTCS MpoOBEpKa HAJAECKHOCTU KPETUICHUS 3a3€MIIUTEIbHBIX IITUH K
3a3eMJIUTEIISAM U CJIEIYIOIIUM dJIeMEHTaM 000PYI0BAHUS: OCAIUTEIbHBIM
ANEKTPOJaM, MOJOKUTEILHOMY IOJIFOCY arperara MUTaHusl, KOPITyCy
NeKTpopUIBTpa, Kopirycam TpaHc(hopMaTopoB U SIEKTPOABUTaTEIEH, OCHOBAHUIO
nepeKsoyaTesield, Kapkacam MmaHesel U IMUTOB YIPABICHUS, KOKyXaM KaOens
BBICOKOT'O HaNpsHKEHHUsI, JTIOKaM J1a30B, JBEpPKaM M30JIATOPHBIX KOPOOOK, KOpoOKaM
Ka0eNbHbIX My(T, (hIaHIaM U30JISTOPOB U APYTUM METAJUIMYECKUM KOHCTPYKIHUSIM
COIJIACHO MPOEKTY.

19.7. 11, K, T. IIpoBepka conpoTHBJICHUS 323eMJIAIOIIUX YCTPOHCTB

ConpoTuBIeHUE 3a3eMIIMTEIIS HE T0JHKHO MpeBbiath 4 OM, a MepexoaHoe
COIPOTHUBJICHHUE 3a3E€MIISIOIINX YCTPOMCTB (MEXKIy KOHTYPOM 3a3eMJICHHS U JAETaJIbIO
o0opymoBaHus, TToAJIekKaIeh 3azemiieanio) - 0,05 Owm.

19.8. IL, K, T. CHsiTHE BOJIbT-AaMIIEPHBIX XapPaKTEePUCTHK

BonbT-amnepHbie XapaKTepUCTUKU ICKTPOPHIbTPa (3aBUCUMOCTh TOKA KOPOHBI
MOJICH OT MPUIIOKEHHOTO HAIPSHKEHUS) CHUMAIOTCS Ha BO3/IyXE M JIHIMOBOM Tase
COTJIaCHO yKazaHusM T1abi. 19.1.

20. KOHAEHCATOPDI

OO0beM 1 HOPMBI TPOBEPOK U UCIIBITAHUM, TPUBEACHHBIE HUXKE, PACIIPOCTPAHSIOTCS
Ha KOHJICHCATOPBI CBSI3U, KOHAEHCATOPBI 0TOOPa MOIIHOCTH, KOHJIEHCATOPHI JIJIs



JEUTENEeH HANPSKEHWS, KOHICHCATOPHI JJIS MOBBIIICHUS KOA(h(PHUITMEeHTa MOIITHOCTH,
KOHJIEHCATOPbI YCTAHOBOK MPOJ0JIbHOM KOMIIEHCAIIMN U KOHJIEHCATOPBI,
WCTOJIb3YEMBIE JIJIS 3aLIUTHI OT ITEPEHANPSKECHU M.

20.1. I, K, T, M. IIpoBepka cOCTOSIHUSI KOHJIEHCATOPA
[IpousBoAUTCS MMyTEM BU3YaJTbHOTO KOHTPOJIS.

[Ipu oOHapykeHuu Teun (KarnelbHON WM WHOM) JKUJKOTO JUAJIEKTPUKA KOHAEHCATOP
OpakyeTcst He3aBUCHMO OT PE3yJIbTaTOB OCTAIbHBIX UCIIBITAHUH.

20.2. 11, K. U3MepeHue cCONPOTHBJICHUS PA3PSAAHOIO Pe3ucTOPa KOHAECHCATOPOB
ComnpoTuBieHre pa3psIHOTO pe3UcTopa He T0KHO npesbimatsh 100 MOwm.
20.3. I1, K, M'. U3mMepenne eMKOCTH

' IsMmepenus 110 KaTeropuu «M» IIPOHU3BOIATCS IPH OTPHULATENBHBIX PE3YIILTATaX
KOHTpouis 1o 11. 20.7.

EMKocTh n3Mepsiercs y Kaxaoro OTAEIbHO CTOSIIEr0 KOHJIEHCATOPa C BHIBOJIOM €0
13 paboThl WK MO/ pabOYuM HaNpsLKEHUEM (ITyTeM U3MEPEHHUs] EMKOCTHOTO TOKa
WM pacnpeaeNieHs HaNpsHKeHUs Ha T0CIeI0BaTeNIbHO COSAMHEHHBIX
KOHJICHCATOPax).

I/I3MepeHHe E€MKOCTH SIBJISETCS 003aTEIbHBIM I0CJIE UCIBLITAHUS KOHACHCATOpa
IMOBBINICHHBIM HAIIPS?)KCHHUEM.

OTKIIOHEHHS U3MEPEHHBIX 3HAUYEHUH EMKOCTH KOHIEHCATOPOB OT MACMOPTHHIX HE
JIOJIKHBI BBIXOJIUTH 3 MpeIeNbl, ykazaHHbie B Ta0m. 20.1.

[Ipu KOHTpOJIE KOHAEHCATOPOB MO pAOOYMM HAIPSHKEHUEM OLIEHKA UX COCTOSHUS
MPOU3BOJUTCS CPAaBHEHHEM M3MEPEHHBIX 3HAUEHUN €MKOCTHOTO TOKa WU
HaIpsHKEHUS] KOHACHCATOPa C UCXOAHBIMU JIAHHBIMU WM 3HAYEHUSIMU, TIOJTy4YE€HHBIMU
JUTsL KOHJIEHCATOPOB JApyrux (a3 (mpucoeAMHEHHI).

Taomuna 20.1

I[OI[yCTl/IMOC H3MECHCHHEC EMKOCTH KOHACHCATOPOB



JlonycTuMO€e U3MEHEHUE U3MEPEHHOM
€MKOCTH KOHAEHCATOpa OTHOCUTEIIBHO
[aCIIOPTHOTO 3HaueHus. %

Haumenosanue
IIPU [IEPBOM B DKCILUTyaTallH
BKJIFOUEHHUH
Konnencaropsl cBsizu, 0TOOpa MOLTHOCTH U +5 +5
JIEIUTEIbHBIC
KonpaencaTops! AJisi NOBBILLICHHS +5 +10
ko3¢ pHIHeHTa MOIITHOCTH U
KOHJIEHCATOPBI, UCIIOJIb3yEMbIE JUISl 3AIUThI
OT NEepEeHANPSHKEHUI
+5
KonnencaTopbl npo101bHOM KOMITEHCALIMT +10
-10

20.4. I1, K. U3mepeHne TaHTeHca yIiia IMIJIEKTPUYECKUX NMOTePh

H3mepenune mpon3BOANUTCS HAa KOHJIEHCATOpaX CBS3U, KOHICHCATOPax 0TOOpa
MOIITHOCTH Y KOHJICHCATOPaxX JCIUTENCH HAIPSKEHUS.

W3mepenHoe 3HaueHue tg 6 He A0kHO npeBbimath 0,3 % (mpu temnepatype 20 °C)
npu nepBoM BkiroueHuu u 0,8 % B aKcIuTyaTanuu.

20.5. Il. UcnibiTaHWe MOBBIILIEHHBIM HANPSZKEHHEM

HcneiThIBaETCS H30JHA OTHOCUTCIIBHO KOPITyCa IIPHU 3aKOPOUYCHHBIX BbIBOAAX
KOHACHCATOPA.

BennuuHa ¥ npoA0IHKUTENBHOCTD IPUIIOKEHHS UCTIBITATEIbHOTO HANIPSKEHUS
pErylaMeHTHUPYETCS 3aBOJICKUMU MHCTPYKLUSIMHU.

HcneiTaTenbHble HaITPAXKCHUA HpOMBIHIHGHHOﬁ 9aCTOThI AJId PA3JIMYHBIX
KOHACHCATOPOB IIPUBCACHBI HHUXKC:

KonpaeHcatops! 1151 TOBBIICHUS
Kod(ppuIeHTa MOIIHOCTH, C HOMHUHAJIBLHBIM HcneitarensHoe HanpsikeHnue kB
HanpspkeHuem, KB

0,22 2,1



KoHieHcaTopsbl 111 MOBBIIEHUS
KO3 PUIEeHTa MOIIIHOCTH, C HOMUHAJIbHBIM HcneiTarensHoe HanpskeHue kB
HanpspKeHnem, kKB

0,38 2,1
0,5 2,1
1,05 43
3,15 15,8
6,3 22,3
10,5 30,0

KonpaeHcaTops! 111 32U THI OT
MEpEeHANPSHKEHU I TUTIA

CMM-20/3-0,107 22,5
KM2-10,5-24 22,5-25,0

Hcneiranus HaIIPAKCHUEM HpOMLIHlJIeHHOﬁ YaCTOTBI MOT'YyT OBITH 3aMCHEHBI
OOAHOMHHYTHBIM HCIIBITAHUECM BBIIIPAMICHHBIM HAIIPAKCHHUEM YABOCHHOTO 3HAYCHUA
10 OTHOIICHHIO K YKa3aHHBIM HCIILITATCIIbHBIM HAIIPAXKCHUAM.

20.6. I1. UcnibiTaHue DaTapeil KOHAEHCATOPOB

HcnbITanue mpou3BOIUTCS TPEXKPATHBIM BKITIOUEHUEM OaTtapell Ha HOMHHAIIBHOE
HaNpsHKEHUE ¢ KOHTPOJIEM 3HaYSHHUH TOKOB 110 ¢azaM. Toku B (hazax He JOJKHBI
oTIn4arbca 0osiee ueM Ha S5 %.

20.7. M. Tem10BU3HOHHBbII KOHTPOJIb KOHIEHCATOPOB

TennoBU3MOHHBIN KOHTPOJIb MPOU3BOJUTCS B COOTBETCTBUHU C YKa3aHUSIMU
MIPUJIOKEHUS 3.

21. BEHTUWJIBHBIE PA3PA/IHUKHN U
OI'PAHUYUTEIN
NEPEHAIIPSI)KEHUU'



21.1. 11, K*, M. 3mepenne CONPOTUBJIEHHS PAPAIHAKOB U OrPpaHHUHTE el
nepeHanpsiKeHust

' Ucnbitanus OTTH, He yKa3aHHBIX B HACTOAIIEM pasjeie, ClIEAYET IPOBOIUTH B
COOTBETCTBHM C MHCTPYKLMEN I10 IKCILTyaTallUU 3aBOJA-U3TOTOBUTEIS.

* Ucnsitanue «K» MpoU3BOANTCS IIPU PEMOHTE Pa3psHUKA CO BCKPBITHEM
CHeLMaIbHO 00YUYEHHBIM ITEPCOHATIOM.

N3mepenue npoBoaures:

- Ha pa3psiaHukax U OIIH ¢ HoMuHanBbHBIM HampskeHueM MeHee 3 kB -
MeraoMMeTpoM Ha Hanpsbkenue 1000 B;

- Ha pa3psiaHukax U OITH ¢ HoMuHanBEHBIM HanpsikeHueM 3 KB u BbIIIIE -
MeraoMMeTpoM Ha Hamnpspkenne 2500 B.

W3mepenne conpoTUBIIEHUS IPOBOAUTCS Mepe] BKIIOUEHUEM B pabOTy U MPH BBIBOJEC
B IUTAHOBBII PEMOHT 000PYIOBaHMsI, K KOTOPOMY HOJIKIIIOYEHBI 3allIUTHBIE aIaparhbl,
HO He pexe | pa3a B 6 jer.

Conportusnenue pazpsaankoB PBH, PBII, PBO, GZ nomxHo ObiTh He Menee 1000
MOwm.

ComnpoTuBneHue 371eMeHTOB pa3psiiHUKoB PBC 10m&HO COOTBETCTBOBATH
TpeOOBaHUSIM 3aBOJICKON HHCTPYKITMU. COMPOTUBIICHUE DJIEMEHTOB Pa3psIAHUKOB
PBM, PBP/I, PBMI', PBMK n01%HO COOTBETCTBOBATh 3HAYEHHSIM, YKA3aHHBIM B
tabm. 21.1.

ConpoTuBieHNE UMUTATOPA MIPOIYCKHON CIOCOOHOCTH U3MEPSIETCSI METAOMMETPOM
Ha Hanpspkenre 1000 B. 3HaueHne n3MEpEeHHOT0 COMPOTUBIICHUS HE TOJIKHO
oTianuathes 6osee yem Ha 50 % OT pe3yJIbTaTOB 3aBOACKUX U3MEPEHUM UITH
MPEeAbLAYIIUX U3MEPEHUI B KCIUTyaTallUu.

Tabmwnma 21.1

3HauyeHHe CONPOTHBJICHUI BEHTHJIBHBIX PA3PAIHUKOB

Conpotusnenue, JlomycTuMbie U3MEHEHUS B
MOwm AKCILTyaTalHH 10
CPaBHEHMIO C 3aBOJACKUMH
JAHHBIMH WJIA TaHHBIMU
He OoJiee MepBOHAYAIbHBIX
U3MEpPECHUN

Tun pa3psHUKa UK DJIEMEHTa
HE
MeHee

PBM-3 15 40 +30 %



Tun pa3psaHUKa UK JIEMEHTa

PBM-6
PBM-10
PBM-15
PBM-20
PBPJI-3
PBPJI-6
PBP/I-10
DnieMeHT pazpsagHuka PBMIT
110M
150M
220M
330M
400

500

OCHOBHOM 3JIEMEHT pa3psiIHUKA
PBMK-330, 500

BeHTUIBHBIN 2JIEMEHT pa3psaHUKa
PBMK-330, 500

HckpoBoii 35IeMEHT pa3psiiHUKA
PBMK-330, 500

Conporusnenue, JlonmycTuMbie H3MEHEHHUS B

MOwm
M;ﬁ;e He Oouee
100 250
170 450
600 2000
1000 | 10000
95 200
210 940
770 5000
400 2500
400 2500
400 2500
400 2500
400 2500
400 2500
150 500
0,010 = 0,035
600 1000

9KCILTyaTalluu I10
CpaBHCHUIO C 3aBOJACKNMHA
JaHHBIMU WX JaHHBIMU
IICPBOHAYAIBbHBIX

B npenenax 3naueHuid,
yKa3aHHBIX B CTOJIOMAX 2 U
3

+60 %

+30 %

+30 %



Conporusnenue, JlonmycTuMbie H3MEHEHHUS B

MOwm AKCILTyaTalMu 10
Tun pa3psiiHUKa WK IeMeHTa CPaBHEHUIO C 3aBOJCKUMHU
He JaHHBIMU WU JaHHBIMU
Meree [PC Goee IIEPBOHAYAIBHBIX
DnemeHT pazpsgHuka PBMK-750M 1300 = 7000 +30 %
DnemeHT paspsaauka PBMK-1150 2000 = 8000 +30 %

(mpu Temneparype He meHee 10 °C B
CYXYIO TIOTO/TY )

ConpoTHBIIeHHE U30JISLUU U30JUPYIOLUIUX OCHOBAHUH pa3psTHUKOB C
perucTpaTopaMu cpabaThIBaHUS U3MEPSIETCS] MeraoMMeTpoM Ha Hampsbkerue 1000-

2500 B. 3naueHune u3MEepeHHOTO COMPOTUBIICHUS U30JISLUU JOJIKHO OBITh HE MeHee |
MOwm.

ComnpoTuBIEHNE OrPAHUYUTEIICH NIEPEHANPSHKEHUN ¢ HOMUHAJIbHBIM HAIIPSKEHUEM
10 3 kB nomwkuo ObiTh HE MeHee 1000 MOwm.

ComnpoTuBieHrE OrPAHUYMTEIICH IEPEHANPSHKEHUN ¢ HOMUHAJIBHBIM HaIIPS)KEHUEM 3-
35 kB m0omKHO COOTBETCTBOBATH TPEOOBAHUSIM HHCTPYKIIUIA 3aBOIOB-U3TOTOBUTETICH.

ComnpoTuBIEHNE OrPAHUYUTEIICH NEPEHANPSHKEHUN ¢ HOMUHAJIbHBIM HAIPSKEHUEM
110 kB u BeIime 1omxHO 06ITH HE MeHee 3000 MOM U HE TOJHKHO OT/IMYaThC 0oJjiee
yeMm Ha +30 % OT JaHHBIX, IPUBEACHHBIX B IACTIOPTE WM MTOJYYEHHBIX B PE3YyJIbTATE
MPEeAbLAYIIUX U3MEPEHHI B KCIUTyaTall1u.

21.2. 11, K, M. U3mepeHue TOKA MPOBOJAMMOCTH BEHTHJIbHBIX Pa3psiIHUKOB NPHU
BBINPSIMJICHHOM HANPSI>KEHUH

N3mepenre mpoBOAUTCS y pa3psAHUKOB C IIYHTUPYIOIMMH PE3UCTOPAMH TIEPET
BBOJIOM B pa0OTy, a y pa3psiTHUKOB C MAarHUTHBIM TaIllICHHEM JAYTH JOTIOJHUTEILHO HE
pexe 1 paza B 6 net. BHeouepegHoe u3MepeHne ToOKa MPOBOAUMOCTH MPOBOAUTCS IS
OKOHYATEJIbHOM OLIEHKU COCTOSIHUS pa3psiIHMKA B ClIydae, KOT/1a MPU U3MEPEHUHN
MEraoMMETPOM OOHAPY>KEHO M3MEHEHHE COTIPOTUBIICHUS Ha BEIMUMHY, Oosiee
ykazaHHou B m. 21.1.

3HaueHHUs JOMYCTUMBIX TOKOB ITPOBOJUMOCTH BEHTHIIBHBIX Pa3psIHUKOB MPUBEICHBI
B Tabi. 21.2.

TaOmuma 21.2

JlonycTHMBIE TOKH NPOBOAMMOCTH BEHTH/IbHBIX Pa3psiAHMKOB NPHU
BBINIPSIMJICHHOM HANPSIZKEHUH



Tun pa3spsHUKa UK 3JIEMEHTA

PBC-15
PBC-15*
PBC-20
PBC-20*
PBC-33
PBC-35
PBC-35*
PBM-3
PBM-6
PBM-10
PBM-15
PBM-20
PBD-25M
PBMD-25
PBP]I-3
PBPJ1-6
PBP]I-10

DinieMeHT paspsaauka PBMI-110M,

HcneiTaTensHoE
BBINPSIMIIEHHOE
HanpsiKEHUe,
kB

16

16

20

20

32

32

32

10

18

28

28

32

10

30

Tox NpOBOAMMOCTH IIPH
TEeMIIEpaType pa3psIHUKa

20 °C, MxA
HE MEHee He Ooliee

450 620
200 340
450 620
200 340
450 620
450 620
200 340
380 450
120 220
200 280
500 700
500 700
400 650
450 600
30 85

30 85

30 85

1000 1350



Tox NpOBOAMMOCTH IIPH

HcnpiTaTensHOE TeMTIEpaType paspsTHIKA
Tun pa3psiHUKa WK dJIEMEHTa BbIIPAMIICHHOT 20 °C, MxA
HaNpsDKEHUE,
kB
HE MEHee He Ooliee

150M, 220M, 330M, 400, 500

OcHoBHO 2n1eMeHT paspsiiaiuka PBMK- 18 1000 1350
330, 500

HckpoBoit asiemeHT paspsagauka PBMK- 28 900 1300
330, 500

DnemeHT pazpsgHuka PBMK-750M 64 220 330
DnemeHT pazpsagauka PBMK-1150 64 180 320

* Pa3psaTHUKY JIJIS1 CETEH ¢ U30JUPOBAHHON HEUTPAIIbIO M KOMIIEHCAIIEeH eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 36MJIIO, BBITyIEHHBIE nociie 1975 1.

Ipumeuanmue. /711 npuBeeHUS TOKOB MPOBOJAMMOCTHU PA3PSAHUKOB K TEMIIEpaType
+20 °C cnexyer BHECTH MTONPABKY, paBHYIO 3 % Ha Kaxxaele 10 rpaycoB OTKIOHEHUS
(mpu Temniepatype 60biie 20 °C nmonpaBka oTpUliaTeIbHas).

21.3. I, M. M3mepeHHe TOKA MPOBOAMMOCTH OrPAaHMYMTE/IeH NepeHanpsiKeHu i
N3mepenne Toka MpoBOIUMOCTH OTPaHUYUTENEH MepeHanpsHKeHU MPOU3BOUTCS:
1. ITepenr BBOIOM B 3KCILTyaTaIUIO:

JUIsL OrpaHuuuTeNen kiacca HanpsbkeHus 3-110 kB npu npunoxeHnn HauboIbIIETO
JUIUTETBLHO IOMyCTUMOTO (Pa3HOTO HANPSIKEHMUS;

JUIsL OrpaHnuuTeNen kiacca Hanpsbkenust 150, 220%*, 330, 500 kB npu nanpspkeHuu
100 kB gactotsr 50 I'w.

* Jlna orpannunteneit nepeHanpsbkenus 220 kB nomyckaercs u3MepaTb TOK
MIPOBOJAMMOCTH NpH HanpspkeHuu 75 kB wactotel 50 I,

2. B miporiecce skcIuTyaTaluu:

JUIsL orpaHuuuTeNnen kiacca HanpsbkeHus 110 kB u Bbiiie 0e3 oTkitoueHus ot cetu 1
pa3 B roJ nepes rpo30BbIM CE30HOM;



JUISL OTPaHUYUTENEH, yCTAaHOBJICHHBIX B HeWTpanu Tpancdopmaropa 110 kB, npu
BBIBOJIE €T0 U3 paboThI, HO HE pexe 1 pasa B 6 JeT;

JUIsL OrpaHnuuTeNnen kinacca HanpsbkeHus 110 kB u Bolte npu BeiBoje U3 paboThl Ha
cpok 6oisee 1 mec.

Mertorka npoBeIeHUSI U3MEPEHUS TOKa MTPOBOJUMOCTH, a TAKXKE €ro MpeieabHbIe
3HAYEeHHUs], IPU KOTOPBIX OTPAHUYUTEINb BEIBOJUTCS U3 paOOThI, yKa3aHbl B
WHCTPYKITUH 3aBOJA-U3TOTOBUTENS U B Ta0:. 21.3 (1751 Hambosee pacrpocTpaHEHHBIX
turio OITH).

Tabawnma 21.3

Toku NpoBOAUMOCTH OTrPAHUYHTEICH IEPEHANPSKEHUN NP NePEeMEeHHOM
HanpsizkeHUH 9acToThl S0 'y

Tox npoBoaumocTu nipu Temmepatype 20 °C, MA

Haubombimiee
Tun pabouee [IpenenpHOE 3HAUCHHE,
OTpaHUYUTENSl = HaIpsSKECHUE 3Haq%HHe’ TpH KOTOPOM MIpU KOTOPOM
nepeHanpsHKeHuit. 4actotsl 50 He;();‘ggggg;;gigm OTPaHUYHUTENb JTOJDKEH
I'm, kB OLDAMHHTENs OBITH BLIBEJCH U3
P paboTHI

OIIH-110V1 73 1,0 1,2
OIIH-1-110XJ14 73 2,0 2,5
OITH-110ITH 73 0,9 1,2
OIIH-150V1 100 1,2 1,5
OITH-1501TH 100 1,1 1,5
OITH-220V1 146 1,4 1,8
OITH-1-220XJ14 146 2,0 2,5
OITH-220ITH 146 1,3 1,8
OITH-330 210 2.4 3,0

OIIH-330I1H 210 2,2 3,0



Tox mpoBoaumocTu nipu remneparype 20 °C, MA

HaunGonpmee
Tun pabouee [IpenenpHOE 3HAUCHHE,
OTPAHUYUTENST | HANpsDKEHUE 3Haqe6HHe, TP KOTOPOM pH KOTOPOM
NepeHaIpsHKeHn . 9actoTsl S0 Heﬁozggflg(;:;zilgm OTPAHUYUTEIb JTOJKEH
I'n, xB OrDAHIITEIs OBIThH BBIBEJICH U3
p paboThI

OITH-500V1 303 4,5 5,5
OITH-5001TH 303 34 4.5
OITH-750 455 6,0 7,2
OITHO-750 455 4.5 5,5

21.4. 11, M. IIpoBepka 3J71eMEHTOB, BXOAAIUX B KOMILUICKT MPUCIOCO0JIeHUS IJIs
U3MEpPeHUs TOKA MPOBOJAMMOCTH OTPAHUYHUTEJIS NePEeHANPSIAKEHU MO Pad0YuM
HaNpsKeHHeM

HpOBepKa MMPOU3BOJAUTCA HA OTKIIFOUCHHOM OT CCTH OI'PAHUYIUTCIIC HepeHaHmeeHHﬁ.

[IpoBepka 3JeKTpHIECKON TPOYHOCTH U30JMPOBAHHOIO BBIBOIA IIPOU3BOJAUTCS JJIS
orpannuutenei OITH-330 u 500 kB nepex BBOAOM B KCIUTyaTallMIO U TIPU BBIBOJE B
PEMOHT 000pyI0BaHMs, K KOTOPOMY MOJIKIIIOYEH OrpaHUYUTENb, HO HE pexe 1 pas3a B
6 ner.

[IpoBepka npou3BOAUTCS MPH TUIABHOM MoAbeMe HanpsikeHus yactoTel S0 ' 1o 10
kB 6€e3 BbIIepKKU BPEMEHHU.

[IpoBepka snekTpuueckoit mpouyHocTu uzoisaropa ODPP-10-750 npouzBoauTcs
HanpsbkenreM 24 kB yactoTsl 50 'i1 B Teuenue 1 MuH.

N3mepenne Toka MpOBOJAUMOCTH 3aIIMTHOIO PE3UCTOPA MPOU3BOAUTCS NIPU
HanpsbkeHuu 0,75 kB gactoter 50 ['11. 3HaueHne ToKa JOHKHO HAXOAUTHCS B
npenenax 1,8-4,0 MA.

21.5. K. U3mepeHue NpoOMBHOI0 HANPSIZKEHUS] BEHTHJIBHBIX PA3PAJIHUKOB

N3mepenne npou3BOAUTCS CHEHAIbHO 00YYEHHBIM MIEPCOHATIOM IPU PEMOHTE
Pa3psIHUKA CO BCKPBITUEM M0 METOJIUKE MPEANPUITUSA-U3TOTOBUTENS U HATMYUHU
YCTaHOBKHU, 00€CIIeYNBAIOIIEH OTPaHUYCHIE BPEMEHH MPUIIOKEHUS HAIPSIKEHUSI.

3HaueHus MPOOUBHBIX HANIPSKEHUM pa3psTHUKOB MIPUBEJCHBI B Ta0. 21.4.



21.6. 11, K, M. TenioBU3MOHHBIH KOHTPOJIb BEHTWIbHBIX Pa3pSiAHUKOB U
OrpaHMYMTe/eH NepeHaAnpsIKeHui

[Ipon3BoaHTCS Y BEHTUIBHBIX Pa3PSIHUKOB C ITYHTUPYIOIIMMU COPOTUBIICHUSMHA H
OrpaHUYUTENIEN IEPEHATIPSKEHUN B COOTBETCTBUHM C YKa3aHUSAMU NPUIIOKEHUS 3.

[Ipu MeXpEMOHTHBIX UCIIBITAHUSAX B CIIy4ae yJIOBIETBOPUTEIBHBIX PE3YyJIHTATOB
TEIUIOBU3MOHHOTO KOHTPOJISI POBEPKA COCTOSTHUS BEHTUIIbHBIX Pa3psSAHUKOB U
OTpaHUYUTENEH TTepeHanpsbKeHuit o . 21.1- 21.3 MokeT He POBOIUTHCS.

Tabmuma 21.4
IIpoOuBHbBIEe HANIPSIZKEHHUST PA3PSTHAKOB U DJIEMEHTOB Pa3Ps/IHUKOB MPH

gactote 50 I'g

JlelicTByIOIIEE 3HAUEHHE
NpOOUBHOIO HANPSKEHUS TIPU

Tun paspsaHuKa WK DJIEMEHTA gacrore 50 I'u, kB
HE MEHEe He Oouiee

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

PBP/I-3 75 9



JlecTBytoliee 3HaUCHUE
POOWBHOTO HANIPSDKCHHUSI TIPU

Tun paspsaHUKa WK 3JEMEHTA yacrore 50 I'u, kB
HE MEHee He Ooiee
PBP/I-6 15 18
PBP/I-10 25 30
DnemeHT pazpsagaukoB PBMI'-110M, 150M, 220M, 60,5 72,5

330M, 400, 500

OcHoBHoI 3n1eMeHT pazpsiaaukoB PBMK-330, 500 44,5 50
Hckposoii anemenT pazpsagaukos PBMK-330, 500 76 81

DnemeHT pazpsgHuka PBMK-750M 163 196
DnemeHT pazpsagHuka PBMK-1150 181 212

21.7. K. IIpoBepka repMeTHYHOCTH Pa3pPSIAHUKOB

[IpoBepka repMETUYHOCTH ITPOU3BOJNUTCS B CIIy4ae MIPOBEAECHUS KallUTaJIbHOIO
pPEMOHTAa pa3psIHHKa cOo BCKpbITHEM. [IpoBepka npousBoautcs npu pazpexenun 300-
400 MM pT. cT. I3MeHeHne JaBIIeHHs IPH MIEPEKPBITOM BEHTHIIE 3a 1-2 4 HE JOJIKHO
npeBbimath 0,5 MM pT. CT.

22. TPYBYATDBIE PA3PATHUKHU

22.1. 11, M. IIpoBepka cOCTOSIHUSI IOBEPXHOCTH pPa3psiIHUKA

Hapy»xHast MOBEpXHOCTh pa3psIHUKA HE IOJDKHA HMETh 03KOTOB JIEKTPHUECKOM
JyTOM, TPEIINH, PACCIIOEHUH U IapanuH rryouHou 6onee 0,5 MM Ha anuHe OoJiee
TPETHU PACCTOSIHHUS MKy HAKOHEYHUKAMHU.

22.2. I1. U3mepeHne MOBEPXHOCTHOIO JJIEKTPUYECKOI0 CONPOTUBJICHUSA
(pudpodakeUTOBOrO paspsiIHUKA

[TpoBepka MpOU3BOIUTCS MEPE]] YCTAHOBKOW Pa3psAHUKAa METAOMMETPOM Ha

Harnpspkerue 2500 B. [ToBepXHOCTHOE 3IEKTPUIECKOE COMPOTUBIIEHUE JOKHO OBITh
He Hrke 10000 MOwm.



22.3. 11, M. U3mepenue nuaMeTpa AyroracuTeJIbHOr0 KaHaJia pa3psaAHUKA

3HadeHHEe TUaMeTpa KaHaia JJOJDKHO COOTBETCTBOBATH JJAHHBIM, IIPHBEICHHBIM B
tabn. 22.1.

22.4. 11, M. U3mepenne BHYyTPEHHEr0 HCKPOBOI0 MPOMEKYTKA Pa3psaAHUKA

[Ipu BBOZIE B BKCILTyaTalMIO pa3Mepbl BHYTPEHHETO UCKPOBOTO NPOMEKYTKA JIOJKHBI
COOTBETCTBOBATH JJAHHBIM, MPUBEJEHHBIM B Ta0m. 22.1. [Tpu MeKpEeMOHTHBIX
UCIBITAaHUSX 3TH pa3Mephl HE TOJKHBI IPEBIIIATH 3HAYEHUM, YKa3aHHBIX B Ta0J.
22.1 nns pazpsgaukoB PT® 6-10 kB - va 3 mm, PT®-35 - va 5 mm, PTB 6-10 kB - Ha
8 MM, PTB 20-35 kB - va 10 mm, PTB-110 - 5a 2 MmM.

22.5. 11, M. M3mepeHue BHEIIHET0 HCKPOBOI0 MPOMEKYTKA Pa3psiIHUKA

Pa3mepsl BHEIITHETO HCKPOBOTO MPOMEXKYTKA JOHKHBI COOTBETCTBOBATH JIAHHBIM,
MpUBEJCHHBIM B Ta0m. 22.1.

Tabnwna 22.1

TexHnueckue JaHHbIEe TPYOUATHIX PA3PSIAHNKOB

Buemnnit HauansHbii Koneunsrit
HomMmunanrnHOE Toxk o
Tun HMCKPOBOU JIAAMETDP JIAAMETDP
HaIpsHKEHUE, (OTKITIOYEHMS,
pa3psiIHUKA <B KA [MPOMEKYTOK, ||TyTOTaCUTEIBHOTO||TyrOraCUTEIBLHOTC
MM KaHajia, MM KaHajia, MM
Td-6 6 0,5-10 20 10 14
IPTB-6 6 0,5-2,5 10 6 9
2-10 10 10 14
PTD-10 10 0,5-5 25 10 11,5
0,2-1 25 10 13,7
IPTB-10 10 0,5-2,5 20 6 9
2-10 15 10 14
IPT®- 35 35 0,5-2,5 130 10 12,6




Buemnnit HauansHabii Koneunsrit
HomunanpHOE Tox o
Tun HMCKPOBOU JIAAMETDP JIAAMETDP
HaMpsiHKEHUE, ||0TKIIOYCHUS,
pa3psaIHAKa <B KA [MPOMEKYTOK, ||TyTOTaCUTEITBHOTO||TyTOTaCUTEIBHOTC
MM KaHajia, MM KaHajia, MM
1-5 130 10 15,7
2-10 130 16 20,4
TB-35 35 2-10 100 10 16
TB-20 20 2-10 40 10 14
IPTB-110 110 0,5-2,5 450 12 18
1-5 450 20 25

22.6. I1, M. IIpoBepka pacnoJioskeHHus 30HbI BHIXJIONA Pa3psAAHUKA

30HBI BBIXJIONA PA3PSAHUKOB Pa3HbIX (Da3 HE JOJDKHBI IEPECEKAThCS U OXBATHIBATH
3JIEMEHTHI KOHCTPYKIMK U poBo1oB BJI. B cityyae 3a3eMiieHus BRIXJIOMHBIX 000¥M
Pa3pSAIHUKOB JIOITYCKAETCS IEPECEUECHUE UX 30H BBIXJIOINA.

23. BBOAbI 1 ITPOXOJAHBIE
N30JIATOPDHI

23.1. 11, K, M. M3mepeHue CONPOTUBJICHUS U30IALNH

[Tpow3BoAKMTCS HK3MEPEHHE COITPOTUBIICHUS M30JISIIUN U3MEPUTEIHHOTO
koHaeHcatopa [TMH(C,) nnu(un) nmocnennux cnoes uzosaiuu (C;) MeraoMMeTpom Ha

2500 B.

3HaueHUs COMPOTUBIICHUS U30JISILIMM [TPU BBOJIE B SKCILTYaTAallUIO JOJKHBI ObITh HE
Menee 1000 MOw, B iporiecce 3kcityaTanuu - He Meree 500 MOwm.

[Teproa4HOCTH M3MEPEHUN 111 BBOJOB:

-110-220 kB - 1 pa3 B 4 rona;

- 330-750 kB - 1 pa3 B 2 rona.



23.2. 11, K, M. U3mepenne tg 6 1 eMKOCTH H30JISIIIUA

[IpousBoauTcs u3MepeHue tg & U eMKOCTH:

OCHOBHOM M30JI5IMH BBOJAOB NpH HanpspkeHuu 10 kB;

n30Js1IuY u3MeputenbHoro koraencaropa [TMH(C,) wnu(n) mocnegHUX CI0eB
n3ossinuu (Cs) npu Hanpsikenuu S kB (3 kB g BBooB, uzrotosneHubix mo 'OCT
10693-64).

[IpenenbHble 3HaYeHUs tg O nMpuBeeHbI B Ta0. 23.1.

[IpenenpHOE yBEMMUEHUE EMKOCTH OCHOBHOM M30JISIUU COCTABIAAET S5 %
M3MEPEHHOTO MIPU BBOJIE B SKCIUTyaTalUIO.

B npouecce 3kcrutyaranuy yCTaHaBIMBAETCS CAEAYONIAs IEPUOAUIHOCTD
MIPOBEIAECHUS U3MEPEHUN JIJIS1 BBOJIOB:

- 35 kB - npu npoBeaeHNN peMOHTHBIX pa0OT Ha TpaHchopMaTopax u
BBIKJTIOUATEISIX, T/1€ OHU YCTAaHOBJICHBL

- 110-220 kB - 1 pa3 B 4 rona;
- 330-750 kB - 1 pa3 B 2 rona.
23.3. 11, K, M. UcnbiTanne NOBbINIEHHBIM HANPszKeHHEM 4acToThl S0 I'y

HcnpiTaTeIbHOE HANIPSHKCHUE IS IPOXOHBIX U30JISITOPOB U BBOJIOB, UCIIBITHIBAEMBIX
OTJICIIHFHO MJIW TI0CIIC YCTAHOBKHU Ha 000PY/I0BaHHE, BEIOMPACTCS B COOTBETCTBUH C
Ttabun. 6.1.

Tabmuna 23.1

[IpenenpubIe 3HaueHus tg o, %,
IUISL BBOJIOB HOMUHAJIbHBIM

HanpspKeHuem, kB
Tum u 30Ha U30JIALIMU BBOJIA

35 110- | 220 | 330-750
150

JBYMa)KHO-MaCJISIHaSI HN30Js0MA BBOJA

cuoBHas m3osisiius (C) u m3omsius koaeracaropa| - (0,7/1,5(10,6/1,2|| 0,6/1,0
HNH(C,);

mocnenuue cioun nzossinuu (Cs) - 1,2/3,0(11,0/2,0|| 0,8/1,5




[IpenenpHbIie 3HaueHUs tg o, %,
IUIA BBOJOB HOMUHAJILHBIM

HanpspKeHuem, kB
Tum u 30Ha U30JIALIMU BBOJIA

35 110- | 220 | 330-750

150
TBepaas U30JIAIIMS BBOJIA C MACIISTHBIM
3aI0JIHCHUEM:
ocHoBHas m3osrsius (C)) 1,0/1,5(1,0/1,5 - -

YMa)KHO-6aKeJII/ITOBaH HU30JIAHA BBOJA C
ACTUYHBIM 3aIIOJIHCHHUEM

locHoBHas u3ossiuus (Ci) 3,09,0/ - - -

IMpumeyanus:

1. B uncnurene ykazaHbl 3HaUCHUS tg O U30JISIIUM MPU BBOJE B IKCILTyaTaIlUIo, B
3HAMEHATEJIE - B IIPOLIECCE IKCILTYATALUU.

2. YMmenbleHue tg 6 OCHOBHOW M30JIAIMH T€PMETHYHOTO BBOA TIO CPABHEHUIO C
pe3yibTaTaMy NpeabaAymux n3mepenuit Ha A tg 6 (%)>0,3 siBisieTcs mokazaHueM JJist
MIPOBEICHUS TOTIOJTHUTEIBHBIX UCTIBITAHUHN C TIEJIbIO OTPEICIICHUS MPUINH CHIDKCHUS
tg o .

3. Hopmupytrotcs 3HaueHus tg o , mpuseneHHbie kK Temmnepatype 20 °C. IlpuBenenue
MPOU3BOJUTCS B COOTBETCTBUU C MHCTPYKILIMEH IO AKCIUTyaTallii BBOJIOB.

B nporecce 3kcrutyaTaliuu UCIbITaHUS IPOBOJATCS 110 PELIEHUIO TEXHUYECKOTO
PYKOBOJUTENS SJHEPTONPEIPUITHS.

HcnpiTaHue BBOJIOB, YCTAHOBJICHHBIX HA CHJIOBBIX TpaHC(hOpMaTopax, NPOM3BOAUTCS
COBMECTHO C UCIIBITAHMEM OOMOTOK 3TUX TpaHC(HOPMATOPOB.

HcnpiTaTenbHOE HApsHKEHUE pUHUMaeTcs 1o Tadm. 6.1. [IpompomkuTtensHOCTD
MPUIOKEHUS UCIIBITATEILHOTO HAMPSXKEHUS JJIsI BBOJIOB:

- ¢ apdhopoBoOif, MACIITHOW 1 OyMa)KHO-MaCJISTHOM OCHOBHOM M30JISIIUEH - 1 MUH;

- C OCHOBHOM M3OJISIIMEH U3 OPraHUYECKUX TBEPJIbIX MaTePUATIOB U KaOETbHBIX MAaCC -
5 MuH;

- HCTIBITBIBAEMBIX COBMECTHO ¢ OOMOTKaMH TpaHcPOopMaTopos - 1 MUH.



23.4.11, K. UcnblTaHne U30bITOYHBIM JaBJI€HUEM

WcnbiTanne n30bITOYHBIM JaBICHHUEM MPOU3BOIUTCS HA HET€PMETUUHBIX
MAacJIOHAMOJIHEHHBIX BBOAaX HarpsikeHueM 110 kB u Bbllie H30bITOUHBIM JaBICHUEM
Mmacia 0,1 MIla ¢ nenbro NpoBEepKH YIJIOTHEHUH.

[IpopomxuTenbHOCT UcTibITaHus - 30 MUH. J[OIyCKaeTCsl CHUKEHHUE TaBJICHUS 3a
BpeMs UCTIbITaHui He Oonee 5 kl]a.

23.5. 11, K, M. UcnbITaHue Macja u3 BBOJA0OB

ITepen 3aMBKOI BO BBOJIBI M30JIALIHOHHOE MAcCJIO JO/HKHO OTBEYATh TPEOOBAHMIM
Tabn. 25.2.

JlonuBaeMoe BO BBO/JIbI MAacCJyIO JIOJDKHO OTBEYaTh TpeOOBaHUSIM TI. 25.3.

Omnpenenenne GU3NKO-XUMUYECKUX XapaKTEPUCTUK Maciia U3 HETEPMETUYHBIX
BBO/JIOB IIPOM3BOJIUTCS O TpeboBaHUsAM Tabi. 25.4 (. 1-3):

- miist BBojioB 110-220 kB - 1 pa3 B 4 rona;
- st BBos1oB 330-500 kB - 1 pa3 B 2 roja.

Omnpenenenue GU3NKO-XUMUYECKUX XapAKTEPUCTUK Maciia U3 HErepMeTUYHBIX
BBO/JIOB coOrJIacHO Taoi. 25.4. (. 4-11) npousBoauTCs MPHU NOTYyUYEHUN
HEYIOBJIETBOPUTEIBHBIX PE3YIHTATOB UCIIBITAHUH 10 Tabi. 25.4 (. 1-3). O6bem
HEOOXOMMOI0 PACIIUPEHUS UCTIBITAHUM ONpeessaeTcs TEXHUUECKUM
PYKOBOJUTEIIEM SHEPTONPETPUSITHSL.

KoHTposb Macia repMeTUUHBIX BBOAOB MTPOU3BOJUTCS MPH MOTYUECHUN
HEYJ0BIETBOPUTENBHBIX PE3YNbTATOB 10 . 23.1, wiu(u) 23.2, unu(u) 23.7, a Takxke
MIpY MOBBIIIEHUH J1aBJIEHUS BO BBOJIE CBEPX JOIYCTUMBIX 3HAUCHUH,
perjJaMeHTUPOBAHHBIX 3aBOJCKOM JOKyMeHTalei Ha BBoAbl. OObEM HCTIBITAHUN
OTIpe/IeTISIETCS pEIICHHEM TEXHUYECKOT0 PYKOBOAUTENS MPEANPUATHS UCXOIS U3
KOHKpETHBIX yclioBuil. [IpenenbHble 3HaueHHs TapaMeTPOB Macia - B COOTBETCTBHHU C
TpeboBanusiMu Tad. 25.4.

HeobxoaumocTh mpoBeieHnst XpoMaTrorpadpuueckoro aHaau3a pacTBOPEHHBIX B
MacJiie ra30B OMPENENSIETC TEXHUYECKUM PYKOBOJAUTEIIEM NPEANPUATHS 110
COBOKYITHOCTHU PE3YJIbTAaTOB UCIIBITAHUN BBOAA. OLIEHKA pPE3yJIbTATOB - B
COOTBETCTBHUH C PEKOMEHAAIMSAMHU 3aBOJ1a-U3TOTOBUTENSL U MECTHBIM OIBITOM
JMAarHOCTUKH COCTOSIHUSI BBOJIOB.

23.6. M. IIpoBepka MmaHoOMeTpa

MaHoMeTp NpoBepsETCsS y TEPMETUYHBIX BBOJOB ITyTEM CIIMUEHUS €r0 MOKa3aHUi C
MOKa3aHMUSIMU aTTECTOBAHHOI'O MaHOMETPA.



[IpoBepka Npou3BOIUTCS B TPEX OLU(PPOBAHHBIX TOUKAX IIKAJIBI: HAa4alle, CepeInHe,
KoHIIE. J[omyCcTUMO€E OTKJIOHEHHE MTOKa3aHUI POBEPSEMOTI0 MAHOMETPA OT
aTTectoBaHHOrO He Oosiee 10 % BepxHeEro npezaena U3MEPEHUH.

[IpoBepka Npou3BOAUTCS B CPOKU, YCTAHOBIIEHHBIE IS KOHTPOJIS U30JISILIMHA BBOJIOB.
23.7. 11, M. KoHTpOJIb H30JUH 110 PAa004YUM HaNpPsIzKEeHHEM

KoHTposnps u30s1111 BBOAOB M0 pabOurM HAIPSKEHUEM PEKOMEHIYETCS
pou3BOAUTH Yy BBOAOB 110-750 kB ¢ GymakHO-MacasiHOM U3oJsnen
KOH/ICHCATOPHOTO TUIIA Ha aBTOTpaHCc(hOopMaTOpax ¢ HOMUHAIBHBIM HAMpPsKEHUEM
330 kB u BbImIe M TpaHChOpMaTOpax ¢ HOMHUHAIBHBIM HanpsbkeHueM 110 kB u Beiie,
YCTaHOBJICHHBIX Ha 3JIEKTPOCTAHIUAX U Y3JIOBBIX MMOJACTAHIIMSIX.

TaOmuma 23.2

[IpenenbHble 3HAUEHUS TApaMeTpoB, %, [Atgd|u A Y /Y

Knacc nanpspokenus, kB

P MEPUOANYECKOM IIPU HETIPEPHIBHOM KOHTPOJIE
KOHTPOJIE
110-220 2,0 3,0
330-500 1,5 2,0
750 1,0 1,5

[Mpumevanus:

1. dns BBozioB 330-750 kB pekoMeHayeTCsl aBTOMAaTU3UPOBAHHBII HEMPEPHIBHBIM
KOHTPOJIb C CUTHAJIM3AIMEN O MPeAeTbHBIX 3HAUCHUAX U3MEPIEMbIX TapaMeTPOB.

2. YMeHbllleHre 3HaueHus A tg 6 OCHOBHOM M30JIAIIMA TEPMETHYHOTO BBOJIA TIO
CPaBHEHHIO C pe3yJibTaTaMu MpeabAyuX usmepenuit Ha A tg 6 (%)>0,3 sBasercs
MOKa3aHUEM JIJISl IIPOBEICHUS JOMOHUTEILHBIX UCTIFITAHUH C TIENTBIO ONPE/ICIICHUS
MPUYUH CHUKEHUs A tg o .

J171s1 BBOJOB, KOHTPOJIMPYEMBIX MO HANIPSY)KEHUEM, KOHTPOJIb 110 Tt 23.1, 23.2
(KpoMe U3MEPEHHMsI COMTPOTUBIICHUS U30JISIMN U tg O 30HBI Cs) 1 23.5 MoxkeT
MIPOU3BOAUTHCS TOJIBKO MPHU MOIYYEHUH HEYOBIETBOPUTENBHBIX PE3YyIbTaTOB
UCIIBITaHM 1o 1. 23.7.

KonTponupyemble napamMeTpbl: ©3MEHEHUE TAHTEHCA yTila IUAJIEKTPUUECKUX MOTEPh
(A tg &) u emxoctu (AC/C) OCHOBHOM M3O0JISILIMK WIIK(M) U3MEHEHUE €€ MOJTYJIsI



noHoOM mpoBoauMocTH (A Y/ Y'). JlomyckaeTcss KOHTPOJIb IO OJTHOMY M3 ITapaMeTpPOB
AtgduAY/Y.

N3meHenune 3HaueHNI KOHTPOJIMPYEMBIX TAPAMETPOB OMPEEISIETCS KaK Pa3HOCTh
pE3yJIbTATOB OUEPEAHBIX U3MEPEHHUM U U3MEPEHUI MTPHU BBOJIE B pabOTy CUCTEMBI
KOHTPOJISI IO/ HAIIPSIKEHUEM.

[IpenenvHble 3HaYeHUS TapaMeTpoB tg O u A Y/ Y mpuBeneHs! B Tadm. 23.2.

IIpenenpHOE 3HaYEHUE YBEINYEHUS EMKOCTH U30JISILIUU COCTABISIET S5 % 3HAUCHMS,
M3MEPEHHOT0 IPU BBOJIE B pabOTy CUCTEMBI KOHTPOJIS IO HAMIPSKEHUEM.

[leproarYHOCTH KOHTPOJIA BBOJOB 101 pa00YMUM HANPSIXKEHUEM B 3aBUCUMOCTH OT
BEJIMUMHBI KOHTPOJIMPYEMOT0O ITapaMeTpa A0 OPraHu3aluy aBTOMATU3UPOBAHHOTO
HEIMPEPHIBHOTO KOHTPOJIS IpUBEIeHA B Ta0. 23.3.

Tabaura 23.3

3nauenus, %, |A tg d| u

Knacc nanpspokenust, kB [TeproAMYHOCTH KOHTPOJIA

AY/Y
0<|A tg 9|<0,5
110-220 12 mecsnen
0<A Y/Y<0,5
0,5<|A tg 6|<2,0
6 MecsIeB
0,5<AY/Y<2,0
0<|A tg 9|<0,5
330-500 6 Mecs1EeB
0<A Y/Y<0,5
0,5<|A tg o|<1,5
3 Mecdna
05<AY/Y<1,5
0<|A tg 6|<0,5
750 6 MecsI1eB
0<A Y/ Y<0,5
0,5<|A tg 96[<1,0
3 Mmecdma

0,5<A Y/Y<I1,0

23.8. Ten10BU3MOHHOE 00C/I€JOBAHNE

TermIoBU3MOHHBIN KOHTPOJIb BBOJAOB IIPOU3BOAUTCSA B COOTBCTCTBUHU C IIPUTOKCHUCM

3.



24. IPEJOXPAHUTEJINA,
IPEJOXPAHUTEJIN-
PASBE/IMHUTEJINU HAITPSA)KEHUEM
BbBIIIE 1000 B

24.1. 11, K. UcnbITaHuE ONMOPHOM M30JIAIMH MOBbIIIEHHBIM HANIPSKEHUEM
NPOMBIIVIEHHOW YaCTOThI

3Ha4yeHHEe UCTIBITATEIbHOTO HAMPSKEHHSI OMOPHON M30JISILIUY TTPEIOXPAHUTES,
MPEeIOXPAHUTENSA-PAZBEAUHUTENSE TPUHUMAETCS COTIacHO Taoi. 6.1.

[Tpo10IKUTENBHOCTD NMPUIIOKEHUS UCIIBITATEILHOTO HAIPSDKEHUS - | MUH.
24.2. 11, K. IIpoBepka meJJOCTHOCTH IJIABKOH BCTABKHU MPeI0XPAHUTEIS
[IpoBepstorcs:

- OMMETPOM - LIEIOCTHOCTb IJIABKOM BCTaBKH;

- BU3yaJIbHO - HAJIMYME KaTUOPOBKH Ha MaTPOHE.

24.3. 11, K. U3MepeHue cOnNpOTHBJICHHUS MIOCTOAHHOMY TOKY TOKOBeAyLIeil 4YacTu
NATPOHA NPeAOXPAHUTEIA-Pa3beIMHUTEIS

N3mepenHoe 3HaueHue CONMpPOTUBIICHHS I0J)KHO COOTBETCTBOBATH 3HAUEHUIO
HOMMHAJILHOTO TOKa B KAJIMOPOBKE HA AaTPOHE.

24.4. 11, K. U3MepeHHe KOHTAKTHOI0 HAKATUS B PAa3beMHbIX KOHTAKTAX
NpeaoXpaHuTe/sI-pa3beIMHUTEIA

HSMepeHHOG 3HAYCHHUEC KOHTAKTHOI'O HAXKaTHUA JOJIXKHO COOTBETCTBOBATh 3aBOJCKHUM
JaHHBIM.

24.5. 11, K. IIpoBepka cOCTOSIHUA TYTOracHUTEJIbHOH YaCTH MATPOHA
NpeAoXpaHUTeIA-pa3beANHUTEIsI

N3mepsieTcsa BHyTpEHHUN JUaMETpP AyTrOracUTEIbHOM YacTH IMaTpoHa
MIPENOXPAHUTENA-PAZHETUHATETIS.

N3mepenHoe 3HaueHne 1uaMeTpa BHYTPEHHEN AYyTOraCUTENbHOM YaCTH MaTPOHa
JOJIKHO COOTBETCTBOBATH 3aBOJICKUM JJAHHBIM.

24.6. I1, K. IIpoBepka padoThl NPeI0XPaAHUTEIA-PA3beIUHUATEIIA



BrimonHsercs S NUKIIOB onepalui BKIOUYEHUS U OTKJIFOUEHUS ITPEIOXPAHUTEIIS-
Pa3bEAUHUTES.

BrlnosniHeHHne KaXk 101 onepanuu J0HKHO ObITh YCHEIIHBIM C OJTHOM MOMBITKH.
24.7. M. Ten.10BU3HOHHBII KOHTPOJIb

HpOI/ISBO,Z[I/ITCSI B COOTBCTCTBHHU C YKA3aHUAMU IIPUITOKCHUA 3.

25. TPAHC®OPMATOPHOE MACJIO

25.1. KoHTpoJib KavyecTBa TPaHCPOPMATOPHBIX Mace/l PH NMpreMe U XPaHEHUH

[Toctynaromias Ha SHEPrONpPEINPUITHE TAPTUS TPaHC(HOPMATOPHOTO Macja T0JIKHA
OBbITh MOABEPTHYTA JIAOOPATOPHBIM UCTIBITAHUSIM B COOTBETCTBUU C TPEOOBAHUSMU
paszena 5.14 [IpaBril TEXHUYECKOW AKCIUTYaTAMKU JJIEKTPUUECKUX CTAHLIMI U CETEN
Poccuiickoit ®eneparuu ( P11 34.20.501-95).

HopmartuBHbIE 3HaUEHUS MMOKAa3aTeNeld KaueCcTBa JUIsl CBEKEr0 Macyia B 3aBUCUMOCTHU
OT €r0 MapKu MpUBOATCS B Tab:. 25.1. Tabnuia cocTaBieHa Ha OCHOBAaHUH
tpeboBanmii aerictByronux ['OCT u TY k kauecTBy CBEXUX TpaHCHOPMATOPHBIX
MaceJsl Ha MOMEHT pa3paboTKU HACTOSIIETO JOKYMEHTA.

25.1.1. KonTpoub TpancGopMaTOPHOro Mac/ia nocje TpaHCIOPTHPOBAHUS

W3 TpaHCIOpTHOM eMKOCTH O0TOMpaeTcs mpoda Maciia B COOTBETCTBHH C
tpeboBanmsimu ['OCT 2517-85. TIpoba TpanchopmMaTopHOro Maciia MoABEPraeTcs
71a00paTOPHBIM UCIIBITAHUSM T10 TIOKa3aTelsM kadecTsa 2, 3,4, 11, 12, 14, 18 u3

Tadi. 25.1.

[TokazaTenu kauectBa 2, 3, 4, 14, 18 onpeaensitoTcs 10 cuMBa Macia u3
TPAHCIIOPTHOM €MKOCTH, a 11 1 12 MOkKHO onpenensTh nocie ciiuBa Maca.

ITokazarens 6 JOJDKCH JOIIOJTHUTCIBbHO OIIPCACIIATHCA TOJBKO JJIA CIICHUAJIbHBIX
APKTHUYCCKUX MACCII.

25.1.2. KoHTPOJIb TPAHC(OPMATOPHOI0 MACJIa, CJIUTOTO B pe3epByapbl

TpanchopmaTopHOE MACIO, CIMTOE B pe3epByaphl MacIOX03HUCTBA, MOIBEPTaeTCs
71a00paTOPHBIM UCIIBITAHUSM T10 TTIOKa3aTessIM KadyecTsa 2, 3, 4, 18 u3 tadmn. 25.1
cpasy IMocJe ero nprueMa U3 TPaHCIOPTHON €MKOCTH.

25.1.3. KouTpoJb TpaHCc(hOPMATOPHOTO MACJIA, HAXOASIIET0CS HA XPAHEHUH

Haxonsdieecs Ha XpaHEHUH MacCJI0 UCIIBITHIBAETCS IO MOKa3aTesIM KauecTBa 2, 3, 4,
5,11, 12, 14, 18 u3 Tabmn. 25.1 ¢ mepruoanIHOCTHIO HE pexe 1 pa3a B 4 rona.



25.1.4. Paciuupenne 00beMa KOHTPOJISA

[Tokazarenu kadecTBa Macia u3 Tabi. 25.1, He ykazanHsie B . 25.1.1- 25.1.3,
OTIPENICIISIOTCS B Cllydae HEOOXOAMMOCTH, TI0 PEIISHUI0 TEXHUYECKOTO PYKOBOIUTEIS
SHEPTOMPETPUATHS.

25.2. KoHTpOJIb KaYecTBa TPaHCGOPMATOPHBIX MaceJ P UX 3aJIUBKe B
3JIEKTPO00OpyA0BaHME

25.2.1. TpeOoBaHus K CBe:xkeMYy TPAHC(POPMATOPHOMY MACILY

Caexue TpanchopMaTOpHBIE Maciia, MOATOTOBICHHBIE K 3aIMBKE B HOBOE
ANEKTPOOOOPYI0BAHNE, TOJDKHBI YIOBICTBOPATH TpeOOBaHUAM Tadm. 25.2.

25.2.2. TpeGoBaHMsl K pereHepMPOBAHHBIM U OYMILEHHBIM MacJaM

PerenepupoBaHHblie H(KUIM) OYUIIEHHBIE YKCIUTyaTallMOHHBIE MACIIa, a TAKXKE UX
CMECH CO CBEKMMU MacllaMu, MOATOTOBJICHHBIE K 3aIMBKE B 3JIEKTPOOOOPYAOBaHNE
MocJie PEMOHTA, JOJKHBI YA0BIETBOPATH TpeOboBaHusM Tabd. 25.3 .

25.3. KoHTpoJib KavyecTBa TPaHCHOPMATOPHBIX Mace/l PH X IKCIIyaTAIIUA B
3JIEKTPO00OPYA0BAHUM

25.3.1. O0bemM ¥ NepUOAUIHOCTH UCTIBITAHUI

O6beM U MepUOIMYHOCTH MPOBEICHUS UCTIBITAHUM Macia yKa3aHbl B pa3ienax Ha
KOHKPETHBIE BUJIbI 3JIEKTPOOOOpYAOBaHUS, HOPMATUBHbIE 3HAUEHUS TIOKa3aTenen
KauecTBa MpUBOASTCS B Tabm. 25.4 .

Ha ocHoBaHMM MOJIy4€HHBIX PE3YJIbTATOB J1a0OPATOPHBIX MCTILITAHUNA Maciia
OIIPEAETSAIOT IBE 00JIACTH €ro IKCIUTyaTall|H:

- 00J1aCTh «HOPMAJILHOTO COCTOSTHUS Macjay (MHTEpBaJI OT MPECIbHO JOIMYCTUMBIX
3HAYEHUH MOCJIE 3aJTMBKU Macja B 3JIEKTPO0OOpyI0BaHHUE, TPUBEACHHBIX B Ta0JI.

25.2, cronben 4, ¥ 10 3HAYCHUH, OTPAHUIUBAIOITUX 00JaCTh HOPMATHHOTO COCTOSIHUS
MacJja B dKCIUTyaTalliy, IpUBEACHHBIX B Ta0M. 25.4 , ctonber 3), Korja COCTOSTHUE
KauecTBa Macja TapaHTUPYET HAJACKHYIO0 paboTy 3JEeKTPOOOOPYAOBAHMS U TIPU ITOM
JOCTAaTOYHO MUHMMAaJIbHO HEOOXOMMOTO KOHTPOJISI okasareneut 1-3 u3 tadn. 25.4
(COKpallleHHBIH aHanu3);

- 0071aCTh «pHCKa» (MHTEPBAJ OT 3HAYCHUH, OTPAHUYUBAIOIINUX 00J1ACTh HOPMAJIHLHOTO
COCTOSIHUSI MacJia, TPUBEICHHBIX B Ta0. 25.4 , cTonberr 3, 10 MpeaeabHO
JIOTYCTUMBIX 3HAUCHUI TTOKa3aTeNiel KauecTBa Macja B KCIUTyaTalliu, IPUBEICHHBIX
B Ta0i. 25.4 , cronber 4), koraa yXyIalIeHHe JaXe OJTHOTO ToKa3aTess KadyecTBa
MacJja MPUBOIUT K CHUKEHHUIO HAZC)KHOCTH PabOTHI AJIEKTPOOOOPY I0BAHUS U
TpedyeTcst OoJiee yJaleHHbIM U pacIIUPEHHBIA KOHTPOJIb I MPOTHO3UPOBAHUS
CpOKa ero ciy>kObl (K1) MPUHATUS CTIEHUATBHBIX MEp 10 BOCCTAHOBJICHUIO



9KCINTyaTallMOHHBIX CBOMCTB Macja C IeJbI0 MPE0TBPAICHUS €r0 3aMEHBI U BBIBOJIA
3IEKTPOOOOPYIOBAHUS B PEMOHT.

25.3.2. PaciiupeHHble HCNIBITAHUA TPAaHCHOPMATOPHOTO MacjIa

HeobxoanmocTs paciupenus 00beMa UCIIbITaHUH MoKa3aTesleil kauecTBa Maceln U
y4YallleHus MepUOIMYHOCTH KOHTPOJIS ONPEIEISETCS PEIICHUEM TEXHUUECKOTO
PYKOBOAMTEJS] SHEPTONPEAIPUATHSI.

25.3.3. TpeOoBaHusl K TPAHC(HPOPMATOPHBIM MACJIaM, 10JIMBAEMbIM B
3JIEKTPO00OpYyA10BaAHME

TpancdopmaTopHbIe Macia, TOJIMBAEMbIE B AJIEKTPOOOOPYIOBAHHE B TIPOIIECCE €T
AKCIUTyaTalyH, JOJKHBI YAOBIECTBOPATH TpeOoBaHUAM Tabi. 25.4 , ctonberr 3.

Tabmura 25.1

IMoka3aTenn KavyecTBa CBEKUX 0TEYECTBEHHBIX TPaHC(HOPMATOPHBIX MaceJl

Mapku macen u HoMepa HO

[Toka3zarens IKTY T-1500Y TY TKn TY
38.101.1025- > T937’83’_2'3401' T-1gg(2)_1;g)(:T 38.401.58107-38.401.5849-
85 94 92

1. Bsskocth

MHEeMaTH4ecKas,

m/c, (cCT), He

oJiee Tpu:
50 °C 9 9 8 11%* 9
-30 °C 1200 1200 1600 1300 1500
2. Kucnotnoe 0,01 0,01 0,01 0,01 0,02
auciao, Mr KOH nHa
1 r macia, He

oree
3. Temneparypa 135 135 135 135 135
IBCIIBIIIIKH B
BAKPBITOM THUTIIJIC,




Iloka3arennb

!

C, HE HIKE

IKTY
38.101.1025-
85

Br TV 38.401.
978-93

T-1500 'OCT
982-80

Mapku macen u HoMepa HO

T-1500Y TY
38.401.58107-
94

TKn TY
38.401.5849-
92

4. Conepxanue
0JI0pPaCTBOPUMBIX
HUCJIOT U IIeI0Yen

OtcyTtcTBUE

OtcyTtcTBUE

OtcyTtcTBUE

5. Conepxanue
€XaHUYECKUX
pumMecei

OtcyTtcTBHE

OtcyTtcTBHE

OtcyTtcTBHE

OtcyTtcTBHE

OtcyTtcTBHE

16. Temnepatypa
3acTeiBaHus, °C,
€ BBIIIIC

7. 30]IbHOCTB, %,
¢ boiee

8. HarpoBas
poba, onrTrdecKas
JIOTHOCTB, OaJlIBI,
¢ Ootee

0,4

0,4

. [Ipo3paunocts
pu s °C

[Ipospauno

10. UcnpiTanue
OPPO3UOHHOTO
031€HCTBHUS HA
JIACTUHKHU U3
eau mapku M1
i M2 o 'OCT

859-78

BriiepxuBaet

BriiepxuBaet

BriiepxuBaet

BriiepxuBaet

BriiepxuBae

11. Tanrenc yrna

TUAJIEKTPUYECKUX
oTepb, %, HE

|gonee npu 90 °C

0,5

0,5

0,5

0,5

2,2




Iloka3arennb

12. CTaOUJIbHOCTD
pOTHB
KUCJICHUS:

IKTY

38.101.1025-

85

Br TV 38.401.
978-93

T-1500 'OCT
982-80

Mapku macen u HoMepa HO

T-1500Y TY
38.401.58107-
94

TKn TY
38.401.5849-

92

- Macca JIeTy4YuX
ucinot, mr KOH
a 1 r macia, He
oyee

0,04

0,04

0,05

0,05

0,008

- CoZIepIKaHue
cajika, % Macchl,
¢ Ootee

0,015

0,015

OtcyTtcTBUE

OtcyTtcTBUE

0,01

- KUCJIOTHOE YHCIIO
KHUCJICHHOT'O
Elacna, mr KOH na
1 r macna, He
ojee

0,10

0,10.

0,20

0,20

0,10

13. CTaOMIBHOCTD
pPOTHUB
KHCJICHMS, METO
9K,
HIyKIIMOHHBIN
€pHo/I, 4, HE
CHee

150

120

14. ITmoTHOCTH
pu 20 °C, xr/m’,
e 0oJiee

895

895

885

885

900

15. IIBet Ha
0JIOpUMETPE
HT, equHuIben
HT, ne 6oiee

1,5

1,5

16. Conepxxanue

0,3




Mapku macen u HoMepa HO

ITokazarenp TKTY T-1500Y TY TKa TY
38.101.1025- |°" T;;;gg‘m' T'lggg I;S)CT 38.401.58107-38.401.5849-
85 ) - 94 92
icepsl, %, HE Ooee
17. Conepxanue 0,25 0,2 04 0,2 0,2

oMoOJia
ATUJIONI-1), %,
€ MCHCECC

18. BHemrnui Bujg

* mpu 40 °C;

** pu -40 °C.

Yucroe, mpo3pavyHOE, CBOOOHOE OT BUIHMMI

TaOmuma 25.2

TpeO6oBaHUA K Ka4eCTBY CBEKHUX MaceJl, MOATOTOBJIEHHBIX K 3aJIUBKE B HOBOE
3JIEKTPOOOOPYAOBAHUE

Ilokazarennb
KayecTBa Macjia u

Kareropus

HOMEp CTaHJapTa Ha AJIEKTPOOOOPYIOBAHUS

METOA UCIIBITaHUA

1. [IpoGuBHOE
anpspKeHUe 1o
OCT 6581-75 , kB,
€ MeHee

IIpenenbHO 1OMYCTUMOE 3HAUEHUE MTOKA3aTeNs

Kadye€CTBa Macjia

npeaHa3sHa4YCHHOI'O K
3aJIMBKC B

IIOCJIC 3aJIMBKH B

o035 kB
KJIFOUUTEIBHO

3J1EKTPOOOOPYI0BaHKE DIIEKTPOOOOPY T0BAHHE
DJIEKTPOOOOPYIOBAHHE:
Eo 15 kB 30 55
KITFOYUTEITHEHO
35 30




Ilokazarennb
KayecTBa mMacjia u

Kareropus

HOMEp CTaHJapTa Ha AJIEKTPOOOOPYIOBAHUS

METOA UCIIbITaHUA

[TpenensHO AOMyCTUMOE 3HAYCHHUE TTOKA3aTeIs
KavyecTBa Macia

MMPEAHa3HAa4YCHHOT'O K
3aJIMBKC B

IOCJIC 3aJIMBKH B

3JIEKTPOOOOPYAO0BAHUE PIICKTPOO0OPYI0BaHKE
oT 60 1o 150 xB 60 55
BKJIIOYUTEIBHO
oT 220 1o 500 kB 65 60
BKJTIOUUTEIHHO
750 kB 70 65
2. KucnotHoe yncio [DneKTpoodopy10BaHHeE:
o I'OCT 5985-79 ,
Etr KOH/r macna, He |70 220 xB 0,02 0,02
oree™ EKJHO‘II/ITCJIBHO
ceoeie 220 kB 0,01 0,01
3. Temnepatypa D1eKTpooOOpyAOBaHNE 135 135
IBCIIBILLIKY B Ecex BUJIOB U KJIACCOB
3aKpPBITOM TUTJIE TIO [HAMIPSHKEHUN
OCT 6356-75 , °C,
€ HIDKE
4. TpancdopmMatopsi ¢ 0,001 (10) 0,001 (10)
JarocoJiepaHue |[[NIEHOYHOU WU

o I'OCT 7822-75,
% Macchl (T/T), He

osiee 'OCT 1547-
84 (kaueCTBEHHO)

A30THOM 3alUTOM,

epMETHYHBIE
aCIIOHATIOJTHEHHBIE
BOJIbI, TEPMETUYHBIE
3MEPUTEITbHBIC
aHchopMaTopsl




[IpenenbHO KOMyCTUMOE 3HAUEHUE MTOKA3aTENs

[Toka3zarens Ka4yecTBa Maciia
Ka4yecTBa Maciia u Kareropus
HOMCPp CTaHJapTa Ha 3JICKTpOO60py,Z[0BaHI/I5[ MpeaAHa3Ha4YCHHOI'O K T —
MECTOA UCIIBITAHUA 3aJIUBKE B
HIIEKTPOOOOPYIOBAHUE
3JIEKTPOOOOPYAO0BAHUE
WJIOBBIC U 0,002 (20) 0,0025 (25)
3MEpUTEIbHBIC
anchopmatopsl 6e3
NeIUaTbHBIX 3alUT
acya, HerepMeTUYHbIE
aCJIOHAIOJIHEHHbIE
BOJIbI
JEKTPOOOOpyA0BaHUE, OtcyTtcTBHE OtcyTtcTBHE
pHU OTCYTCTBUU
pedoBaHMit
pEeaPUSATHIA-
3rOTOBUTENIEH IO
OJINYECTBEHHOMY
OTIPEICTICHUIO JAaHHOTO
IokasaTeis
5. ConepxaHue D11eKTpo00OpYI0BaHHE OtcytcrBue (11) OtcytctBue (12)
€XaHUYECKHX 0220 kB
E:pHMeCCfIZ EKJ'IIO‘-II/ITGJ’ILHO
OCT 6370-83 , %
KJIACC YHCTOTHI 0 |[PIEKTPOOOOPYI0BaHUE 0,0008 (9) 0,0010 (10)
OCT 17216-71 , me|cbimie 220 no 750 xB
oJee) BKJIIOYUTEIILHO
TM 34.70.653-83 ,
%, HE OoJtee (Kiacc
uctotel o 'OCT
17216-71 , e Gonee)|
16. Tanrenc yrna WJIOBBIC U 1,7 2,0
TUDIIEKTPUUECKUX 3MEpUTEIbHbIC
inoteps npu 90 °C nofrpanchopMaTopsl 10
20 kB BKIIIOUHUTENBHO




[IpenenbHO KOMyCTUMOE 3HAUEHUE MTOKA3aTENs

TTokazarenn KadyecTBa Macjia
Ka4yecTBa Maciia u Kareropus
HOMCPp CTaHJapTa Ha 3JICKTpOO60py,Z[0BaHI/I5[ MpeaAHa3Ha4YCHHOI'O K
METOA UCIIbITaHUA 3aJIUBKEC B TIOC]IC 3a/IMBKH B
HIIEKTPOOOOPYIOBAHUE
3IEKTPOOOOPYyIOBaHUE
OCT 6581-75, %, [CunoBnle u 0,5 0,7
e Oonee*™ 3MEpUTEIbHBIC
anchopmaTopsl
BeIe 220 no 750 kB
KIJIFOUUTEIHHO,
aCJIOHAIOJIHEHHbIE
Boabl 110 kB u BrImIe
7. Coneprxanue D1eKTpo0OOpyAOBaHNE OtcyTtcTBHE OtcyTtcTBHE
0JIOPaCTBOPUMBIX |[BCEX BUJIOB M KJIACCOB
WCJIOT Y LIEJI0YEN EanmeeHHﬁ
o I'OCT 6307-75
Ka4eCTBEHHO)
8. Coneprkanue T'pancdopmatopsl 6€3 0,20 0,18
HTHUOKHUCIIUTEILHOH [CTIeIIMATTbHBIX 3aIUT
Epncamm acya, HerepMeTUYHBIC
ATUOJI-1 (2,6- aCJIOHAIOJIHCHHbIE
TUTPETOYTUI-4- BOJIbI cBhIe 110 kB
eTI-heHon uim
E:OHOJI) o PJI
34.43.105-89 , %
IMacchl, HE MEHEee
9. Temneparypa DJIEKTPOOOOPYI0BAHHE, -60 -60
sacteiBanms, 'OCT [BammBaeMoe
20287-91,°C, He  [APKTUYECKUM MaCIOM
BIIIIC
10. I'azoconepxanue|[panchopmMatopsl ¢ 0,1 (0,5) -(1,0)
COOTBETCTBHHU C JICHOYHO 3aIllUTOM,
HCTPYKIUSIMHU E€pPMETUYHBIC
peANPUATHSI- ACJIOHAIIOJTHCHHBIE
3roTOBHUTEN, % BOJIBI
Obema, He OoJiee
no PJ1 34.43.107-95
. % o0BbeMa, He




ITokazarens
KauyecTBa Maciia u

HOMEp CTaHJapTa Ha AJIEKTPOOOOPYIOBAHUS

Kareropus

[TpenensHO AOMyCTUMOE 3HAYCHHUE TTOKA3aTeIs
KavyecTBa Macia

MMPEAHa3HAa4YCHHOT'O K
IOCJIC 3aJIMBKH B

METOJT UCITBITAaHUS 3aJIMBKE B
JIEKTPOOOOPYA0BaHUE
3JIEKTPOOOOPYAO0BAHUE
ioosee)
11. CtabuibHOCTH WJIOBBIE U
EpOTHB OKHWCJICHHS |M3MEpPUTEIIbHBIC
o I'OCT 981-75 :  |rpancdopmMarTopsl OT
110 mo 220 xB
BKJTIOYUTEIIHEHO
WCJIOTHOE YUCIIO 0,1 -
KHCIICHHOTO Maca,
r KOH/r macna, He
oJee;
OJIEp>KaHUE OCA/IKa, 0,01 -
%% Macchl, He 0oJjiee
WJIOBBIC U E COOTBETCTBHH C -
3MEpUTEIbHBIC peboBaHUSIMU
panchopMaTopsb CTaHJapTa Ha
BbiIe 220 1o 750 kB |[KOHKpETHYIO MapKy
KITFOUYHUTEIIHHO, acna, JOIyIIEHHOTO
aCJIOHAITOJTHCHHBIE MIPUMEHEHUIO B

BoabI 110 kB u BeIe

aHHOM
000pyI0BaHUU

* JlommyckaeTcs MIPUMEHSTH I 3 IMBKU CUIIOBBIX TpaHchopmaTopos a0 500 kB
BKJTIOUNTENHHO TpaHchopmaTopHoe Mmacyio TKm mo TY 38.101.980-81 u go 220 kB
BKtounTenpHO Maciao TKm o TY 38.401.5849-92, a Takke ux cMecH ¢ IpyTUMHU
CBE&XKMMH Maciamu, eciu 3Hauenue tg 6 npu 90 °C He Oyaet npesbimath 2,2 % 1o
3aJIMBKH U 2,6 % TocTe 3aIuBKH U KUCJIOTHOTO uncia He 6onee 0,02 mr KOH/r, mpu
MIOJITHOM COOTBETCTBHH OCTAIBHBIX TOKa3aTesei KadyecTBa TpeOOBAHUSAM TAOJIUIIBI.

Tabaura 25.3

TpeGoBaHus K Ka4ecTBY pereHepHPOBAHHBIX U OYUIIIEHHBIX MaceJl,
MOATOTOBJIEHHBIX K 3aJIUBKe B 3JIEKTP0OOOOpPY/10BaHUeE NI0CJIe er0 peMOHTa*



[IpenenbHO HOMYCTUMOE 3HAYEHHUE TTOKA3ATEIIS
TTokazarenn KayecTBa Macija
KadyecTBa Maciia u Kareropus
HOMCPp CTaHJapTa Ha 3JICKTpOO60py,Z[0BaHI/IH MIpeaAHa3Ha4YCHHOI'O K
METOd UCIIbITAHUS 3aJIUBKE B
PIIEKTPOOOOPYI0BAHKE

MIOCTIC 3AJIUBKH B
PIIEKTPOOOOPYI0BaHUE

1. IIpo6uBHOE DIIEKTPOOOOPYIOBAHHE:
anpsHKEHUE 110
OCT 6581-75, kB, |0 15 kB 30 25
¢ MmeHee™** E

KITFOYUTCIBHO

Eo 35 kB 35 30
KJIFOYUTEIBHO

ot 60 1o 150 kB 60 55
BKJIFOYUTEILHO

ot 220 1o 500 xB 65 60
BKJIFOYUTEIBHO

750 xB 70 65

2. KucnorHoe uuncio EPI/IJIOBble 0,05 0,05

r KOH/r macna, ve 220 kB BKIIOYHTEIIEHO

E,O I'OCT 5985-79, anchopMaTopsl 10

oyee
3MEpUTEIIbHBIE 0,02 0,02

anchopMaTopsl 10

220 kB BKIIOYUTEIIBHO

WJIOBEIC U 0,02 0,02
3MEpPUTEIIbHBIC
anc(opMatopsl
BeIIre 220 o 500 kB
KJIIOYHUTENIBHO

WJIOBEIC U 0,01 0,01
3MEPUTEIIbHBIC
ancopMatopsl
BeIre 500 no 750 kB
KJIIOYHTEIIBHO




Ilokazarennb
KayecTBa mMacjia u

Kareropus

HOMEp CTaHJapTa Ha AJIEKTPOOOOPYIOBAHUS

[TpenensHO AOMyCTUMOE 3HAYCHHE TTOKA3aTEs
KadyecTBa Macia

MMPEAHa3HAa4YCHHOTI'O K

ITOCJIC 3aJIMBKH B

MECTOA UCIIBITAHUA 3aJIUBKE B
PIIEKTPOOOOPYI0BaHUE
HIIEKTPOOOOPYIOBAHUE
3. Temnieparypa EI/IJIOBBI@ 130 130
IBCTIBIIIIKH B paHcopmMaropsl 10
3aKPBHITOM THUIJIE 220 kB BKIIIOUHUTEIBHO
EO I'OCT 6356-75, |CunoBsle u 135 135
C, He H1XKe 3MEPUTEIIbHbIC
paHcopmMaTopsl 10
750 kB BKIIOUHUTENBHO
4. T'parcdopMaTopsl C 0,001(10) 0,001(10)
JIaroCoAEp>KaHue |[[UICHOYHOW WU
o I'OCT 7822-75, [a30THOI 3alIUTOM,
% Macchl (T/T), He epMETUYHBIC
osiee mo 'OCT 3MEPUTEIIbHBIE
1547-84%** paHcopMaTopsl
(KauecTBEHHO)
WJIOBBIE U 0,002(20) 0,0025(25)
3MEpUTEIbHbIC
anchopmatopsl 6e3
CTICIIMATbHBIX 3aIUT
Macia
DJIEKTPOOOOPYI0BAHHE, OtcyTtcTBUE OtcyTtcTBUE
pY OTCYTCTBUU
e00BaHMIA
pENNPUATUI-
3rOTOBUTENEH T10
OJINYECTBEHHOMY
ONPEICTICHUIO JaHHOTO
IoKkazaTels

5. ConepxaHue
€XaHUYECKUX
puMecein®*:;




Ilokazarennb
KayecTBa mMacjia u

HOMEp CTaHJapTa Ha AJIEKTPOOOOPYIOBAHUS

METOA UCIIbITaHUA

Kareropus

[TpenensHO AOMyCTUMOE 3HAYCHHE TTOKA3aTEs
KadyecTBa Macia

MMPEAHa3HAa4YCHHOTI'O K
3aJIMBKEC B

ITOCJIC 3aJIMBKH B

HIIEKTPOOOOPYIOBAHUE PIICKTPO00OpYNI0BaHHE
OCT 6370-83, % |[DnexTpoobopynpoBaHue OtcytctBue (11) OtcytctBue (12)
KJIacC YUCTOTHI 10 |10 220 kB
OCT 17216-71, ue EKJ'IIO‘-II/ITGJ’ILHO
oJee);
TM 34.70.653-83, |DrnexktpooOopyaoBaHue 0,0008 (9) 0,0010(10)
%, HE O0mee (kmacc |cBbime 220 mo 750 kB
rctothl 1o 'OCT  |BKIIOUUTENBHO
17216-71, e 6omee)
16. Tanrenc yria WJIOBBIE 5 6
TUAIIEKTPUICCKUX EpaHC(bopMaTopH hi (0]
orepb npu 90 °C no220 kB BKIFOUUTENBHO
EOCT 6581-75, %,
e bosee EBMepI/ITCJIbHBIe 1,5 1,7
paHcopmMaTopsl 10
220 kB BKIIIOUHUTEIBHO
WJIOBEIC U 1,5 1,7
3MEpUTEIIbHBIC
panchopMaTopsl
BeIIe 220 no 500 kB
KIIFOUUTEIHHO
WJIOBBIC U 0,5 0,7
3MEpUTEIIbHBIC
panchopMaTopsl
cebie 500 no 750 kB
BKJTIOYUTEIBHO
7. Coneprxanue D1eKTpooOOpyAOBaHNE OtcyTtcTBHE OtcyrtcTBHE
0/I0PaCTBOPUMBIX Ecex BUJIOB M KJIACCOB
WCJIOT U LIEJIOYEH, HanpsHKEHUs
OCT 6307-75

Ka4eCTBEHHO)




Ilokazarennb
KayecTBa mMacjia u

Kareropus

HOMEp CTaHJapTa Ha AJIEKTPOOOOPYIOBAHUS

[TpenensHO AOMyCTUMOE 3HAYCHHE TTOKA3aTEs
KadyecTBa Macia

MMPEAHa3HAa4YCHHOTI'O K

ITOCJIC 3aJIMBKH B

MECTOA UCIIBITAHUA 3aJIUBKE B
PIIEKTPOOOOPYI0BaHUE
PIIEKTPOOOOPYI0BAHKE
8. ConeprxkaHue EI/IJIOBBI@ 0,20 0,18
HTHOKHCIIMTEIIBHOM [TpaHchOopMaToph 10
pHUCaJIKU 220 kB BKIIIOUUTEITHLHO
ATUOJI-1 (2,6-
UTPETOY THII-4- WJIOBBIC U 0,30 0,27
E:GTHH'CDCHOH Wi 3MEPUTEIIbHBIE
oHou) 1o P/ paHchopMaTopsl 10
34.43.105-89, % 750 kB BKIIIOUUTEIBLHO
acChbl, HE MCHEe
0. Temniepatypa DekTpoobopya0BaHNUE, -60 -60
3aCTBIBAHHUS I10 3aJINBAEMOC
OCT 20287-91, °C,[apkTU4ECKUM MacjiIoM
¢ BEIIIE
10. I'azoconeprkanue [ panchopmaTopsl ¢ 0,1 (0,5) -(1,0)
COOTBETCTBHUHU C  |[DIEHOYHOM 3aIIUTON
HCTPYKIUSAMU
pEeANPUSTHSI-
3rotoButens, %
ObeMa, He OoJiee
o PJ1 34.43.107-
5, % oOBbema, He
oJiee)
11. CtaObuIIBHOCTH WJIOBBIEC U 0,2 -
POTHUB OKHCIICHUS |M3MEPUTEIIbHbBIC
o 'OCT 981-75*** rpancdopmaTopsl
UCI0THOE unciao  |cBoiae 220 mo 750 kB
KHCJICHHOI'O Macjia, BKIIOYUTEIIHFHO
r KOH/r macna, He
oyee
accoBas J10J1s OtcyTcTBHE -

canaka, %, He Ooee




[IpenenpHO HOMyCTHMOE 3HAUEHUE MOKA3aTeNs

[Toxa3zarens KayecTBa Macia
Ka4yecTBa Maciia u Kareropus
HOMEp CTaHJapTa Ha | 3JIEKTPOOOOPYAOBAHUS || MpeqHA3HAYEHHOTO K
MOCJIE 3aJIUBKH B
METOJ] UCTIBITAaHUS 3aJIMBKE B
PIIEKTPOOOOPYI0BaHUE
PIIEKTPOOOOPYI0BAHKE
12. Conepxxanue DJIEKTPOOOOPYIOBAHHE: 0,60 0,60
icepbl 1o ['OCT Eo 220 xB
19121-73, %, ue KJIIOUYUTEIBHO
0onee
ceeime 220 go 500 kB 0,35 0,35
BKJTIOYUTEIBHO
ceeiie 500 1o 750 kB 0,30 0,30
BKJIFOUUTEIBHO

* [lpuMeHeHue pereHepUpPOBAaHHBIX U OYHIIICHHBIX SKCIUTYaTaIllMOHHBIX Macel JUIs
3aJIMBKH BHICOKOBOJIbTHBIX BBOJIOB ITOCIIE PEMOHTA HE JIOTYCKAeTCs, TaHHOE
AIIEKTPOOOOPYIOBAHUE 3aJTMBACTCS TIOCIIC PEMOHTA CBEKUMH MaclIaMH,
OTBEYAIOIIMMHU TpeOOBaHMIM Ta0. 25.2.

** B MacisiHBIX BBIKIIOYATEINSIX JOMYCKAETCA IPUMEHSATh PET€HEPUPOBAHHbBIC WU

OUMIIEHHBIE FKCILTyaTaIMOHHBIE MACJIa, & TAKXKE UX CMECH CO CBEKUMU MacCjIaMH,

€CJIM OHU YJIOBJIETBOPAIOT TPEOOBAHUAM HacTosIel Tabauubl (. 1 u 4) 1 UMEIOT
KJIacC TIPOMBITIIEHHOHN uncToThl He 6omee 12 ( TOCT 17216-71).

*** B cmydae He0OXOAMMOCTH TIO PEIICHUIO TEXHUUECKOTO PyKOBOAUTENS
NPEIIPUITHS JOITYCKAETCs 3aJIUB PET€HEPUPOBAHHOTO M OUHILIEHHOTO
HKCIUTYaTal[MOHHOTO TPaHC(OPMATOPHOTO Maciia B CUJIOBBIE U U3MEPUTEIbHbBIE
tparchopmaropsr 10 500 kB BKIFOUUTENBHO, €CTTU CTA0MIIBHOCTD POTUB OKUCIICHUS
OyJIeT cooTBeTCTBOBaTH HOpMeE Ha Macio TKm (cm. Tabi. 25.1), a ocranbHbie
MoKa3aTesid KayecTBa OyayT yAOBIETBOPATh TPEOOBAHUSAM HACTOSIICH TaOIUIIBL.

TaOmuma 25.4

TpeGoBaHuA K KaUeCTBY IKCILIyaTALMOHHBIX MaceJl




3HaueHHEe MOoKa3aTes KaueCcTBa

MacJia
IToka3zarenn
Ka4yecTBa Maciia U Kareropus
HOMEp CTaHJapTa Ha | dJIEKTPOOOOPYyAOBaHUS (OTPaHIINBAIOIICE Hpumeuas
METO/ UCIIBLITAHHS obnacts TPEACTILHO
HOPMaJIBHOTO  |[TOITyCTUMOE
COCTOSTHUS
1. IIpo6uBHOE DJIEKTPOOOOPYIOBAHHE:
anpsoKeHUe 10
OCT 6581-75, kB, |10 15 kB - 20
€ MCHEC EKJ'IIO‘-II/ITCJ’ILHO
035kB - 25
Eanoaneano
ot 60 10 150 xB 40 35
BKJIIOUMTEIIEHO
ot 220 1o 500 kB 50 45
BKJIIOUMTEIIEHO
750 xB 60 55
2. Kucnornoe uncno [CHIoBbIE U 0,10 0,25
0 'OCT 5985-79, |[u3mepureibHbIC
r KOH/r macna, He [rpancdopmaTopsl,
ojee erepMeTHIHbBIC
aCJIOHAITOJIHEHHBIE
BO/JIBI
3. Temnieparypa WJIOBEIC U EHI/I)KCHI/IC Oouee 125
IBCTIBILLIKY B 3MEPUTEIIbHBIC emMmHa5 °CB
3aKPBITOM THUTJIC TIO  [TpaHCOPMATOPHI, CpaBHEHUU C
OCT 6356-75, °C, |HerepMeTH4YHbIE MpeabI Ay UM
¢ HIDKE aCJIOHAITOJIHEHHBIE AHAJIN30M
BO/JIBI




3HaueHHEe MOoKa3aTes KaueCcTBa

Macia
[Toka3arens
Ka4yecTBa Maciia U Kareropus
HOMEDP CTaHJApTa Ha DJIEKTPOOOOPYIOBAHUS (0T PAHITIHBAIOLICE Hpuvesar
METO/I UCTILITAaHUS obmacte TPEACIEHO
HOPMAJILHOTO  ||HOMYCTUMOE
COCTOSIHUS
. paHcopMaTopsi ¢ 0,0015 (15) 0,0025 (25) |[lomyckaeTcs
JarocoiepKaHue: |[IJICHOYHOUN WIIH MpeIeTICHUE JI:
o I'OCT 7822-735, OTHOM 3aIlUTOM, OKazaTess MeT
% Macchl (T/T), He €epMETUYHBIE apyia Quiiepa
oJiee aCJIOHAIOJIHEHHbIE pomarorpadur
BOJIbl, TEPMETUYHBIEC eronom 1o P/l
3MEPUTEIIbHbIC 34.43.107-95
aHchopMaTopsl
WJIOBBIC U - 0,0030 (30)
3MEpUTEIbHBIC
pancdopmaropsr 63
NeIUaTbHBIX 3aIUT
acya, HerepMeTUYHBIC
aCJIOHAIOJIHEHHbIE
BOJIBI
o0 ['OCT 1547-84 nekTpoobopyaoBanue, || OtcyrctBue |OTCyTCTBHE
I?KaquTBeHHo) pHU OTCYTCTBUU
pedoBaHMit
pEaNPUATUI-
3rOTOBUTENEH 110
OJINYECTBEHHOMY
OTIPEICTICHUIO JAaHHOTO
[oKaz3aTes
5. Coneprxanue DnexktpoodopynoBanue | Orcyrctue (13) |OtcyTcTBHE
€XaHUYECKUX 0220 kB (13)
pumeceit: 'OCT EKJIIO‘II/ITCJIBHO

370-83, % (knacc
uctotsl mo 'OCT

17216-71, ue
oJiee);




3HaueHHEe MOoKa3aTes KaueCcTBa

MacJia
IToka3zarenn
Ka4yecTBa Maciia U Kareropus
HOMEp CTaHJapTa Ha | dJIEKTPOOOOPYyAOBaHUS (OTPaHIINBAIOIICE Hpumeuas
METO/ UCIIBLITAHHS obnacts TPEACTILHO
HOPMaJIBHOTO  |[TOITyCTUMOE
COCTOSTHUS
TM 34.70.653-83, [DnexkTpoobopyaoBaHue 0,0020 (11) 0,0030 (12)
%, He Ooree (kmacc [cBbimme 220 mo 750 kB
nuctoThl 1o 'OCT  |[BKIIOYHUTEIIEHO
17216-71, ne 6onee)

16. Tanrenc yria WJIOBBIE U poba mMacna
TURJICKTPUIECKUX 3MEPUTEIIHHBIC EOHOJIHI/ITGJ‘IBHC
oreps o 'OCT paHcopmaTopsl, 00paboTKe HE
E581—75, %, HE BICOKOBOJIbTHBIC EO,Z[BepFaCTC}I F

oJiee, pu BO/JIbI: npu 70 °C
temmnepatype 70 (pakypTaTHBHA
°C/90 °C 110-150 kB 8/12 10/15
BKJIIOUMTEIIHHO
220-500 xB 5/8 7/10
BKJIIOUMTEIILHO
750 xB 2/3 3/5
7. ConepxaHue WJIOBBIE 0,014 - npeaesieHue 1
0JI0PAaCTBOPUMBIX  [TpaHCHOPMATOPHI, onca:;aTeJm
E,I/ICJIOT Y IIeJI0YeH, |[FepMETUYHBIC POU3BOJUTCS 1
r KOH/r, He 6ojiee [BICOKOBOJIBTHBIC 34.43.105-89
BOJIbI, TEPMETUYHBIC
3MEpUTEIIbHBIC
paHcopmMaTopsl 10
50 kB BKI1IOUMTEIBHO
€repMETUYHbBIC 0,030 -
BICOKOBOJIbTHBIE
BOJIbI U
3MEpPUTEIIbHBIC
paHcopmMatopsl 10
500 kB BKIIOYUTEIHEHO




3HaueHHEe MOoKa3aTes KaueCcTBa

Macina
[Toka3arens
Ka4yecTBa Maciia U Kareropus
HOMEp CTaHJapTa Ha | dJIEKTPOOOOPYyAOBaHUS (OTPaHMINBAIOIICe Hpumesar
METOJ] UCTIBITAaHUS obmacte TPEACIEHO
HOPMaJIBHOTO  |[TOITyCTUMOE
COCTOSIHUS
8. Conepxanue pancdopmMartopsl 6e3 0,1 -
HTUOKHUCIIUTEIIHOM [CTIEHUATIBHBIX 3aIUAT
pHUCaJIKu acia, HerepMETUYHbIE
ATUOJI-1 (2,6- ACJIOHANOJIHCHHbIE
TUTPETOYTUI-4- BOJIbI cBhIe 110 kB
eTuIhEeHO WIH
E/;IOHOJ'I) o PJI
34.43.105-89, %
acchl, HE MEHEe
. Conepxanue WJIOBBIE U - 0,005 MpeIeJICHUE 1
aCTBOPUMOTO 3MEPUTEIIbHBIC OKa3aTesis
nama, % Macchl, HerpaHcPOopMaTopHI, POU3BOJIUTCS T
oJiee erepMEeTUYHbIC 34.43.105-89
BICOKOBOJIbTHBIE
BOJibI, cBhIIIE 110 kKB
10. I'azocoaepxanue|[ panchopmMatopsl ¢ 2 4 /lomyckaercs
COOTBETCTBHHU C JIECHOYHOU 3alIATOW, OIpEICIICHUE
HCTPYKUUSIMU €pPMETUYHbBIC pomarorpadur
pEaNpUSTUSA- aCJIOHAIIOJIHECHHEBIE RI@TOI[OM o P/l
3roroBuTens, % BOJIBI 34.43.107-95

Obema, He OoJiee

11. Conepxanue
YPaHOBBIX
POU3BOAHBIX, %0
accel, He Ooee (B
OM YHCIIe

ypbypona)*

T'pancdopMaTopsl U
BBObI cBEIIIE 110 kB

0,0015 (0,001) ;

IIPEJICTICHHE T
OKa3aresis
POU3BOIAUTCS
pomarorpadur
erogamu o P,

34.43.206-94 u;

34.51.304-94

* [lokazarens 11 pekoMeHayeTCs OnpeensTh TaKKe B CIydae OOHAPYKEHUS B
TpaHcopMaTopHOM Maciie 3HAaUUTENbHBIX KoaudecTB CO u
CO, xpomarorpaduueckum aHAJIU30M PACTBOPEHHBIX Ta30B, KOTOPbHIE



CBUJICTEIICTBYIOT O BO3MOYKHBIX JIePpeKTax U MpoIieccax pa3pylieHus TBEPAOH
H30JIALUH.

26. AIIITAPATDBI, BTOPUYHBLBIE HEIINX U
AJIEKTPOITPOBOJKA HA
HAITPSKEHHUE /10 1000 B

26.1. I1, T, M. U3mepenne cONPOTUBJICHUSA U30JISIIIUN

3Ha4eHus! CONPOTUBIICHNS U30JIALUM JOJDKHBI ObITh HE MEHEE NIPUBEIEHHBIX B Ta0J.
26.1.

26.2. 11, T. UcnbiTaHUA NOBBIMIEHHBIM HaNPsizkeHHeM 4acToThl 50 I'n

3Ha4YEeHUE UCIIBITATEIbHOIO HANPSKEHUS JJIS LIENEH PEJICMHOM 31U ThI,
AJIEKTPOABTOMATUKU U JPYTMX BTOPUYHBIX LIETIENH CO BCEMU NPUCOCAUHEHHBIMU
anmnaparaMmy (KaTylIK{ IPUBOJIOB, aBTOMAThl, MArHUTHBIE ITyCKAaTEIN, KOHTAKTOPHI,
peie, mpubopsl ¥ T.11.) npuauMaercs pasuabiM 1000 B'. OcBerurensHrle cetu
UCIIBITHIBAIOTCS YKa3aHHBIM HANPSKEHUEM B TEX CIIydasiX, KOTr/ia MPOBOJIKa UMEET
MMOHM>KEHHBIN 110 CPABHEHHUIO C HOPMOM YPOBEHB M30JISIIMH. B OCTaNbHBIX Clydasx
WCIIBITAaHUE MOXKET OBITh IPOM3BEACHO MEraOMMETPOM Ha Hampspkenue 2500 B.

' TIpu tekyuiem pemonte (T) T0MyCKaeTess HCIBITAHUE BBINPAMIIEHHBIM
HanpsbkenreMm 2500 B ¢ ucnonbs3oBaHMEM MEraOMMETPa WU CIIEHUATIBHON
YCTaHOBKH.

HpOI[OJ'DKI/ITCJII:HOCTB IMPUIIOKCHUA UCIIBITATCIbHOI'O HAIIPAKCHHA COCTABIIACT 1 MuH.

Bropuunsie nienu, paccunTanHbie Ha pabodee HanpshkeHue 60 B 1 Huxke, a Takke
IIETH, COJIEpPIKaIlle YCTPOMCTBA C MUKPOIJIEKTPOHHBIMHU AJIEMEHTAMH, HAMIPSKEHUEM
1000 B gactots! 50 I'11 He UCTIBITHIBAIOTCS.

26.3. 11, T. IIpoBepka aeilcTBUSI MAKCUMAJIbHBIX, MUHUMAJIbHBIX WIH
He3aBHCHUMBIX pacuenuresieil aBTOMATOB

PaboTa pacuenuTesneil 105KHAa COOTBETCTBOBATH 3aBOJICKUM JaHHBIM U TPeOOBaHUAM
oOecrieyeHus! 3alUTHBIX XapaKTePUCTHUK.

Tabmuna 26.1



HawnmMmeHbniee

Hanpsoxenne JTOITyCTUMOE
Hcnbityemblii 31€eMEeHT META0MMETPA, 3HAYEHHE
B COITPOTHUBIICHUSA

n3ossu, MOM

1. IlnHBI HOCTOSTHHOT'O TOKA HA IIUTaX 1000-2500 10
YOPABJICHUS U B PACIPEICTUTEIbHBIX
YCTpPOMCTBaX (MPU OTCOECAMHEHHBIX LIETISX )

2. BropuuHble LIETH KaXI0r0 IPUCOCIUHEHUS U 1000-2500 1
LMY TUTaHUs PUBOJIOB BBIKJIIOYATENCH U

paszbenuHuTeNEl’

3. llenu ynpaBiieHUs, 3a1UThI, aBTOMAaTUKH U 1000-2500 1

M3MEPEeHHUIA, a TaKkKe EenHu Bo30YKIeHUS MallluH
MIOCTOSIHHOT'O TOKA, IPUCOEANHEHHBIE K CUJIOBBIM
LEnsIM

4. Bropu4HbI€ LIENH U 3JIEMEHTBI IIPY MUTAHUU OT 500 0,5
OTJICIIBHOTO MCTOYHHKA HITU Yepe3

pa3feNnuTeNbHbIN TpaHCchopMaTOp, pacCUUTaHHbIE

Ha pabouee Hanpsokenue 60 B u nxe”

5. DNEeKTpONpOBOJKH, B TOM YHCIIE 1000 0,5
OCBETHUTEIBHBIE CETH)

6. PacrpeienurensHble ycTpoiicTa?, muTel 1 1000-2500 0,5
TOKOIPOBOIBI

" MI3MepeHne NPOM3BOIUTCS CO BCEMH TIPUCOEANHEHHBIMY armnaparamMu (KaTylKu
MPUBOJIOB, KOHTAKTOPHI, TyCKATEIH, aBTOMAaTHUECKHE BBIKIIIOUATENH, Pelie, MPUOOPHI,
BTOPHUYHBIE OOMOTKHU TPaHCHOPMATOPOB TOKA M HAMPSKEHUSA U T.I1.).

% ITO/OKHBI OBITH IPUHATBI MEPHI IS IPEIOTBPAILEHHS TIOBPEKICHNUS YCTPONCTB, B
0COOEHHOCTH MUKPOAJIEKTPOHHBIX U MOJIYIPOBOJHUKOBBIX 3JIEMEHTOB.

?) COnpOTHBIIEHUE M30JIALMI U3MEPSETC MEXKTY KaXKIBIM IIPOBOIOM M 3€MIIEH, a
TAK)K€ MEXAY KaKJIBIMU JABYMs IPOBOJAAMHU.

Y YsmepsieTcs CONMPOTUBIICHHE M30JISALUH KaX 10 CEKIUU PACIPEIETUTENLHOTO
YCTpPOWCTBA.

TaOmuma 26.2



Harmpsxenne Ha mmHax

Onepanus KonnuectBo onepanuit
OTIepaTUBHOTO TOKA
Bxmrouenue 0,9 U wou 5
OTkr0ueHue 0,8 U wou 5

26.4. 11, T. IIpoBepka pad0Thl KOHTAKTOPOB U ABTOMATOB NPH NMOHUKEHHOM
HANPSI’KEHUH ONEPATUBHOI0 TOKA

3HaueHUe HaIpsKEHUS CpadaThIBAaHUSI U KOJIMYECTBO ONEpaluil IpUBEACHbI B TAOII.
26.2.

26.5. I1, T. IIpoBepka npexoxpanuTeJieil, npeoXpaHuTeaei-pasbeIuHuTECH
[1naBkast BcTaBKa MpeAOXPaHUTENS JOJKHA ObITH KaTMOPOBaHHOM.

KonTakTHOE Ha)kaTtue B Pa3bEMHBIX KOHTAKTAX HNPCAOXPAHUTCIIA-PA3SBCANHNUTCIIA
AO0JIZKHO COOTBCTCTBOBATb 3aBOJACKHUM JaHHBIM U UIBMCPCHHOMY IIpU IIPUCMKC.

[IpoBepka paboThI MPeIOXPAHUTEINS-PAZHEAUHUTENS TTPOUZBOIUTCS BHITIOJTHEHUEM S5
mukioB BO.

27. AKKYMVJIATOPHBIE BATAPEAU

27.1. 11, K. IIpoBepka eMKOCTH AKKYMYJISTOPHOM OaTapeun

EmkocTh akkymynsaTopHoit 6atapeu npu temiepatype 20 °C gomkHa
COOTBETCTBOBATH 3aBOJICKUM JIAHHBIM.

27.2. 11, K, M. IIpoBepka HaNps’KeHUs1 AaKKYMYJISITOPHOI OaTapeu npu
TOJYKOBBIX TOKAX

3HaueHUs HANPSKCHUS HA BBIBOJAX aKKYMYJISITOPHOU OaTapeu (Tpy OTKIIFOYEHHOM
MO3apsTHOM arperare) mpH paspsiie B Te4eHue He 6osee 5 ¢ ¢ HanOOJIBIIUM TOKOM
(1O He 6onee 2,5 TOKa OAHOYACOBOTO pexuMa pa3psia) 6e3 ydacTrs KOHILIEBBIX
AIIEMEHTOB JIOJIKHBI COTIOCTABIISITHCS C PE3yJIbTaTaMU TPEABLTYINX U3MEPEHUH U He
MOTYT CHIXKaThcs Oonee ueM Ha 0,4 B Ha KaKIbIii SIEMEHT OT HAIIPSKEHHS B
MOMEHT, TIPEIIECTBYIOMIHA TOMYKY. JIJIsT MPUEMHHUKOB MTOCTOSTHHOTO TOKA JIOJIKHBI
o0ecrneunBaThCsi HEOOXOAMMBIE YPOBHH HATIPSDKEHUSI.

HcnbiTanus nposoaarcs 1 pas B roa.

27.3.11, K, T. IIlpoBepka MJIOTHOCTH 3JIEKTPOJIMTA



[110THOCTE 31eKTPoaHTA (I/CM’) TIOIHOCTBIO 3aPSHKEHHOTO aKKyMYJIATOPA B KaXKIOM
AJIEMEHTE B KOHIIE 3apsi/ia U B PEXKUME MOCTOSIHHOTO MO3apsiia, MPUBEICHHAs K
temmneparype 20 °C, 1oJKHa COOTBETCTBOBATH CIEAYIONIUM 3HAYCHUSIM C
JOIyCTUMBIM oTKI0HeHHeM £0,005 r/em’:

- st akkymyssitopoB Tumna C(CK) - 1,205;
- nns akkymyssitopoB Tuna CII(CIIK) - 1,24;
- nis akkymyssitopos tuna CH - 1,24,

Temriepatypa 3J€KTpoauTa Ipy 3apsAKke He AojpkHa rpeBbimath 40 °C, a qis
akkymyssitopoB tuna CH - 45 °C.

[110THOCTB 2JIEKTPOJIUTA B KOHIIE pa3psiia y HCHpaBHbIX akkyMmyJisiTopoB C(CK)
J0JKHA OBITh He MeHee 1,145 r/em’.

IIposepka npoBoautcs 1 pa3 B Mecsll.
27.4.11, K, T. U3mepeHue HANPSIGKEHUs KAKA0I0 JIeMeHTa 0aTapeu

HarmpsikeHue oTcTaronumx 3J1eMEHTOB B KOHIIE KOHTPOJIBHOTO pa3psijia He JOHKHO
oTianuathes 6onee yem Ha 1-1,5 % oT cpeHero HanpsHKeHUs OCTaJIbHBIX 3JIEMEHTOB,
a KOJIMYECTBO OTCTAIOIIMX 3JIEMEHTOB HE JIOJDKHO MPEBBIIATH 5 % UX 00IIero yucia.

Hanpsoxenue B koHLE pa3psiaa JOJKHO COCTABIIATh, B:

st akkymysiaropos tumna C(CK):

- npu 3-10-yacoBOM pexxume paspsaa - He Huxe 1,8;

- npu 0,5-1-2-yacoBoM pexume paspsiaa - He Huxke 1,75.

st akkymysaropos tuna CH(CHK) ¢ nanuupHbsIMU M1aCTUHAMMU:
- pu 1-4acoBOM pekUMeE pazpsiaa - He Hike 1,7;

- Ipu 2-6-4acoBOM pexuMe paspsiaa - 1o 1,75;

- nipu 7-10-yacoBoM pexxume paspsaa - 1o 1,8.

HampsoxeHune kaxaoro sineMeHTa 6atapeu, padoTaroleii B pexXuMe KOHTPOJIBHOTO
noja3apsja, J0JKHO cocTaBisaTh 2,2+0,05 B.

Benuuuna HaITPAXKCHUA B KOHIIC KOHTPOJIBHOTO pa3psaaa 10JDKHA COOTBETCTBOBATH
JaHHBIM 3aBOAAa-U3IrOTOBUTCIIA.

275. 1L K, T, M. XuMu4ecknii aHAJIU3 JJIEKTPOJIUTA



CepHas KHCIIOTa, IpeAHA3HAYCHHAS JJIs1 IPUTOTOBJICHUS SJIEKTPOJINTA, JOKHA
orBeuats TpedboBanusm 'OCT 667-73 mis BbICIIETO cOpTa.

TpeOoBaHuUs K CEpHOM KUCIIOTE U 3JIEKTPOJIUTY IPUBEACHBI B Ta0m. 27.1.

[Ipu texymem pemonre (T) u mexay pemonTamu (M) gornyckaercs KOHTPOJIb TOJIBKO
no nm. 4 u § Tabmn. 27.1.

27.6. 11, K, T. U3mepeHue cONPOTUBJICHUS U30JLMU OaTapeun

N3mepenne conpoTUBIECHUS U30JISIIUU OLIMHOBKY U TOKOBEAYIIMX YyacTel Oatapen
nepes 3aJIMBKOM AJIEKTPOJIUTA MPOU3BOJAUTCS MeraommeTpom Ha Hanpstkenue 1000 B.
[Tocne 3aMMBKU 3JEKTPOIUTA U B XOJ€ IKCIUTyaTall OaTapen u3MepeHue
MIPOU3BOAUTCS IUTATHBIM YCTPOWCTBOM KOHTPOJISI U30JISILIUH.

ComnpoTuBeHrE U30JISAIIUU HOBOM OaTapeu Ha HampsikeHue 10 110 B nomkHO ObITH
He meHee 60 kOwm, 6atapen Ha HanpsikeHue 220 B - He menee 150 kOwm.

ConpoTuBiieHHE U30JISLUUU 6aTapen B SKCIUTyaTalluK JTOJKHO ObITh HE MEHEee
YKa3aHHOTO:

Hampsoxenue 6atapeu, B 24 48 60 110 220
ConpoTuBneHnue u3oJsiuu, KOm 15 25 30 50 100

Tabnuma 27.1

Hopmbl Ha XapaKTePUCTHKH CEPHON KUCJIOTHI U 3JIEKTPOJIUTA JIs1
AKKYMYJSITOPHBIX OaTapeii

Hopwmsl 1151 anekrposnra

Hopwmsr mis [IpenensHO
CepHOH Pa3Benennas JIOIyCTUMBIC
Iloka3arennb KHUCJIOTHI CBeXxas KOHILICHTpaluu
BBICIICI'O | KHCJIOTA IUII =~ KOMIIOHEHTOB B
copTa 3aJIMBKU B DJICKTPOJIUTE U3
aAKKyMYJISITOpBI  paboTaromero
AKKyMYyJIITOpa
1. BHemHuii Buj [Ipo3paunas IIpo3paunas IIpo3paunas
2. IHTEHCUBHOCTh OKPAaCKU 0,6 0,6 1

(ompenenseTcss KOJIOPUMETPUICCKUM
CITIOCOO0M), MJIT



ITokazarenn

3. [ImoTHOCTH TIpH Temmepatype 20
°C, r/em®

4. Coneprxanue xenesa, %, He 6oyee

5. ConeprxaHHe HEJIETY4Yero ocTaTKa
ocJie MpoKayimBaHus, %, He Oosee

6. CoznepxaHue OKUCIIOB a30Ta, %, HE
ooiee

7. ConepxaHue Mbllbska, %, He
Ooiee

8. CozepxaHue XJIOPUCTHIX
coenuHeHui, %, He OoJiee

9. Conepxanue maprasiia, %, He
OoJtee

10. Conepxanue meau, %, He 6osee

11. ConepxaHue BELIECTB,
BOCCTaHABJIMBAIOIIINX
MapraHieBokucibii kanuii, ma 0,01 H
pactBopa K mnO 4, He Gosee

12. ConeprxkaHue CyMMBI TSKEIbIX
METaJJIOB B IIepecueTe Ha CBUHEL, %o,
He OoJee

Hopwmsr most
CEepHOU
KHUCJIOTBI
BBICILIETO
copra

1,83+1,84

0,005

0,02

0,00003

0,00005

0,0002

0,00005

0,0005

4,5

0,01

Hopwmsl 1is anexrposnra

Pa3Benennas
CBeXKas
KHCJIOTa JIIS
3aJIMBKU B
AKKyMYJISITOPbI

1,18+0,005

0,006

0,03

0,00005

0,00005

0,0003

0,00005

0,0005

IIpenenbHO
JIOTTyCTUMBIE
KOHIICHTpaIu!
KOMIIOHEHTOB B
AJIEKTPOJIUTE U3
paboTaroliero
aKKyMyJIsITOpa

1,2+1,21

0,008

0,0005



IIpumeyanue. /lucTuiuimpoBaHHasi BOJA WIM NApOBOM KOHAEHCAT, IPUMEHSAEMBIE JIJIs

MIPUTOTOBJICHUS JIEKTPOJIUTA U JOIUBOK aKKyMYJISITOPOB, TOJIKHBI COOTBETCTBOBATh
tpeboBanusim ['OCT 6709-72.

27.7. M. U3mepeHne BbICOTHI 0caIKa (LILIaMa) B 3JIeMeHTaX

Mex iy ocaikoM U HUKHUM KpaeM MOJIOKUTENbHBIX IJIACTUH J0HKHO OBITh
CBOOOTHOE MPOCTPAHCTBO HE MeHee 10 MMm.

28. BABEMJISIIOIIIME YCTPOHCTBA

28.1. I1. IIpoBepka BbINOJHEHHUS JIEMEHTOB 3a3eMJISIIOIEr0 YCTPOCTBA

[IpoBepka KOHCTPYKTUBHOTO BBIITOJIHEHUSI 3a3€MJISIOIIET0 ycTporicTBa Ha OPY
ANEKTPOCTAHIIMI U TIOJICTAHIIUN IPOU3BOIUTCS MOCIIE MOHTAXa /10 3aChIKU TPyHTa U
MPUCOEANHEHUS €CTECTBEHHBIX 3a3eMJIIUTENICH U 3a3eMIISIEMbIX 3JIEMEHTOB
(oGopynoBaHuMsl, KOHCTPYKIIUN, COOPY>KEHUN).

[TpoBepka 3azemusaronux yctpoucts Ha BJI mpon3BoauTcs y Bcex Onop B HaCEJIEHHOU
MECTHOCTH U, KpPOME TOT0, HEe MeHee 4eM Y 2 % omop oT 0011ero yucia omnop ¢
3a3€MJIMTEIISIMH.

CeueHusi ¥ TIPOBOJUMOCTH 3JIEMEHTOB 3a3€MJISIOIIETO YCTPOUCTBA JIOJIKHBI
cooTBeTCTBOBATH [IpaBuiam ycTpoiicTBa 3J1€KTpOYyCTaHOBOK.

28.2. I1, K, M. IIpoBepka coequHeHn i 3a3eMJIMTeIel C 3a3eMJIsieMbIMU
3JIeMEHTAMHU, a TAK/KE eCTeCTBEHHBIX 3a3eMJIUTeJIel ¢ 3a3eMJIsIIOIUM
YCTPOMCTBOM

[IpoBepka Npou3BOIUTCS MyTEM MPOCTYKUBAHUS MECT COEIMHEHU MOJIOTKOM U
OCMOTpa AJIsl BbISIBICHUsI OOPBIBOB U Ipyrux Aedektos. [IpousBoautcs usmepenue
MEPEXOIHBIX COMPOTUBICHUN (TIPU UCTIPABHOM COCTOSIHUM KOHTAKTHOTO CO€TUHEHHUS
conpoTuBieHue He npesbimaet 0,05 Om).

[IpoBepka cocTosIHUA LIENEd U KOHTAKTHBIX COSIMHEHUN MEXIY 3a3EMIIUTEIISIMU U
3a3eMJIIEMBIMH 3JIEMEHTAMU, a TAK)KE COCTMHEHUI €CTECTBEHHBIX 3a3€MIIUTENEH C
3a3eMJIIFOLIIUM YCTPOMCTBOM IPOU3BOAUTCS MOCIE KAXKJIOTO PEMOHTA U
PEKOHCTPYKIIMH 3a3eMJISIIOIINX YCTPOMCTB, HO HE pexke 1 pa3a B 12 Jer.

28.3. M. [IpoBepka KOPPO3HOHHOT0 COCTOSIHUS 3JIEMEHTOB 323eMJISIIONIET O
yYCTPOICTBA, HAXOASIIIIUXCS B 3eMJie

Ha OPY snexTpocTtaHiiuii ¥ OACTaHIIMK TPOBEpKa MPOU3BOIUTCS BOJIM3U HEUTpasei
CHJIOBBIX TpaHC(HOPMATOPOB, MECT 3a3€MJICHHUS KOPOTKO3aMbIKaTeJIel, pa3psAHUKOB U
OTpaHUYUTENICH TIEPEHANPSIKEHUH, a TaK)Ke BRIOOPOYHO y CTOEK KOHCTPYKITUN U B
MecTax, IJie 3a3eMJIUTEeNN HanOoJiee MOoABEPKEHbI KOPPO3HUHU.



B 3aKpbITBIX pacnpeesuTENbHBIX YCTPOUCTBAX OCMOTP 3JIEMEHTOB 3a3EMIIUTENIEN CO
BCKPBITUEM TPYHTA MPOU3BOJUTCS MO PEIICHUIO TEXHUYECKOTO PYKOBOIUTENS
SHEPrONPEIIPUATHS.

Ha BJI BeiOOpouHas mpoBepka co BCKPBITHEM TPYHTA MMPOU3BOIUTCS HE MEHEE UeM y
2 % omnop OT 00I1Iero Yrcia ornop ¢ 3a3eMJIUTENIMU. Y Ka3aHHYIO TPOBEPKY CIeAyeT

nmpou3BoaUTh Ha BJI B HaceneHHOM MECTHOCTH, Ha y9acTKax ¢ Hanbosee

arp€CCUMBHBIMH, OIIOJISBHCBLIMH, BBIIYBACMBIMHU H IIJIOXO IIPOBOJAIIMMU I'PYHTAMM.

DJIeMEHT 3a3eMIIMTEIS I0JKEH OBITh 3aMEHEH, eclid paszpyiieHo 6omuee 50 % ero

CCUCHUA.

[IpoBepka KOPPO3MOHHOI'O COCTOSIHHS IPOU3BOAUTCS HE pexe | pas3a B 12 ner.

Tabmuma 28.1

Hau6oJib1ue 1onycTuMblie CONPOTHBJICHHUS 3a3eMJISIIOIINX YCTPOICTB

Bun XapakTepucTUKa XapakTepuCcTHKa ConpoTuBieHue,
ANEKTPOYCTAHOBKH || 3a3eMJISIEMOTO OOBEKTA [Ba3eMIISIONIETO YCTPOMCTBA OMm
1. DJIEKTPOYCTaHOBKA M CKyCCTBEHHBIH 0,5
DNIEKTPOYCTAaHOBKH |[ceTH C 3(PHEKTUBHO 3a3eMJTUTEITb C
anpspKeHUEM 3a3€MJIEHHOU IOACOETMHEHHBIMU
piie 1 kB, kpoMe [HelTpalbio CCTECTBEHHBIMHU
Jv 3a3eMITUTENSIMU
DJIEKTPOYCTaHOBKA M CcKyCCTBEHHBIH 250/ 1%, Ho He
CETHU C U30JIMPOBAHHOW [BA3EMIIUTEIND C oonee 10
eNTpabIo pu IOJACOETMHEHHBIMU
ECHOJ’IBBOB&HI/IH ©CTECTBEHHBIMU
3a3EMJISIOLLETO 3a3EMIITUTEIISIMU
CTPOMCTBA TOJIBKO JJIS
K:CTaHOBKI/I Bblile 1 kKB
DJIEKTPOYCTaHOBKA M cKyCcCTBEHHBIN 125/ 1%, npu
CETU C U30JIMPOBAHHOM (Ba3eMJIUTEND C BTOM JTOJIKHBI
eNTpabIo pu I0JACOEMHEHHBIMU OBITH
ECHOJ’IBBOB&HI/II/I CCTECTBEHHBIMU BITIOJTHEHBI
3a3EMIISFOILIETO 3a3EMITUTEIISIMU Epe60BaHI/I$I K
lyCTpOKCTBA JJIs1 336 MJIEHUIO

PJIEKTPOYCTAaHOBKH J10 |

kB

CTaHOBKH J10 1
B




|COHpOTI/IBJ'IeHI/IC,

Bun XapakTepucTUKa XapakTepuCcTUKa
AJIEKTPOYCTAHOBKH || 323€MJISIEMOT0 00BEKTA [Ba3E€MIISIIOIIET0 YCTPOCTBA OMm
OJICTaHIIMS C BBICIIUM 3a3eMIuTeNb nojacTanuuu (@, 06e3 yuera
anpsoxenuem 20-35 kB Ba3eMJIUTEIIEH,
pHY yCTaHOBKE EaCHOHO}KeHHHX
OJIHWEOTBO/Ia Ha HE KOHTYpa
panchopMaToOpHOM 3a3eMIICHUS
opTaie OPY
BTnenLHo CTOSIIIIAN 060cob6IeHHBIN 80
OJIHUEOTBOJI 3a3eMIIUTEIIb
2. DnexkTpoycTaHoBka ¢ MICKyCCTBEHHBIN
DNEeKTPOYCTaHOBKH [ITyX03a3€MJICHHBIMU  [Ba3€MJIUTENb C
HanpspKeHueM 110 1 HeiTpansmu MOAKJIIOUEHHBIMU
kB¢ €HepaTOpPOB WU eCTECTBEHHBIMU
rITyX03a3eMJICHHOH [TpaHc(OpMaTOpOB WM Ba3eMIIUTENSIMU U YYETOM
HEUTpaJIbl0, KPOME [BHIBOJIAMU UCTOYHHUKOB |HMCIIOJIb30BAHUS
BJIY 0HO(DA3HOTO TOKA 3a3eMIIMTENIEN TIOBTOPHBIX
3a3EMJIEHAN HYJIEBOTO
poozaa BJI no 1 kB npu
OJINYECTBE OTXOSIINUX
VHHI HE MEHEE JBYX MPH
anpsHDKEHUHM UCTOYHHKA,
Tpexda3Hblii| 0JHO(pAZHBII
660 380 2
380 220 4
220 127 8




Bun XapakTepucTUKa XapakTepuCcTUKa CornpoTuBieHue,
AJIEKTPOYCTAHOBKH || 323€MJISIEMOT0 00BEKTA [Ba3E€MIISIIOIIET0 YCTPOCTBA Om
Ba3zeMIInTeNb,
Eacnono;erHHﬁ B
€MOoCPE/ICTBEHHOM
0JIM30CTH OT HEUTpaIu
eHepaTopa Wiu
EpaHC(popMaTopa WIH
BIBOJIa HICTOYHUKA
01HO()A3HOTO TOKA MpHU
Eanpaxceﬂpm UCTOYHHKA,
Tpexda3Hblii| 0JHOpA3HBIN
660 380 15
380 220 30
220 127 60
3. BJI MOPBL, UMEIOLIUE 3a3eMIIMTEIb ONOPHI IIPU
Eaﬂpﬂ)KGHI/ICM PO303AIUTHBINA TPOC  |yACIEHOM SKBHBAJIEHTHOM
pine 1 kBY JIM IPYTHE YCTPOMCTBA [CONPOTUBIIEHHH p,OM*M:
PO303aIUTHI,
€J1e300€TOHHBIE U 0 100; 109
ETAUTMYECKUE OTIOPHI
J135 kB u TaKue xe Gonee 100 10 500: 159
onopsl BJI 3-20 kB B
HACEJICHHOW MECTHOCTH
’ 6ousee 500 o 1000; 20%
A TAKXKE 3a3EMIIUTEIH
DIICKTPOOOOPYI0BAHMUS, ;
CTAHOBIICHHOTO Ha 6oxee 1000 go 5000; 30
oropax BJI 110 kB u
BbIIIE 6osee 5000 6-107p”

DekTpooOOpyI0BaHHE,

CTaHOBJICHHOE Ha
Enopax BJI 3-35 xB

3a3eMIIMTENb ONIOPHI

250/ 1%, HO He
ooiee 10




Bun XapakTepucTUKa XapakTepuCcTUKa CornpoTuBieHue,
AJIEKTPOYCTAHOBKH || 323€MJISIEMOT0 00BEKTA [Ba3E€MIISIIOIIET0 YCTPOCTBA OMm
Kenezob6eToHHBIE U 3a3eMJIUTelb OMOPHI MPU
€TANINYECKUE ONOPHI ||yACIbHOM CONPOTUBICHUU
J3-20xB B bynTa p, OM M:
€HACEJICHHOU
. 5
C€CTHOCTH 1o 100; 30°
6osee 100 0,3p”
['pyOuatbie pa3psAHUKY 3a3eMIIMTENb Pa3psAHUKA
3alUTHBIE JIY 3aIUTHOTO
pomexytku BJI 3-220 [mpoMexyTka npu
B JIETIbHOM CONPOTUBIIEHUU
(byHTa p, OM"M:
He Boime 1000; 10
6onee 1000 15
a3psAHUKU Ha 3a3eMIIMTENb pa3psgHUKa 5
oaxonax BJI x
OJICTaHLIUSM C
PalarOIIMMUCS
alIMHAMHU
4. BJI nopa BJI ¢ 3a3eMJIUTENb OMOPHI IS 30
anpspKeHueM J1o 1 [yctpoiicTBoM IpO303allHUThI
B PO303aLHTEI
Onopsl ¢ noBTOpHBIMEU  [O011I€€ COPOTUBIICHUE I
3a3EMIINTEIISIMU HYJIEBO Ba3eMJIEHUS BCEX
ro paboudero nmpoBoja OBTOPHBIX 3a3€MJICHU
PY HAIPSHKEHUH
CTOYHHKA, B:
Tpexda3Hblii [0 HODA3HBIN
660 380 5
380 220 10




Bun XapakTepucTuka XapakTepucTrKa ConpoTuBieHue,

AIIEKTPOYCTAHOBKH || 3a3eMJIIEMOTO O0OBEKTA [3a3eMJISFOIIETO YCTPOMCTBA Om

220 127 20

B3a3eMIINTENL KAKI0T0 U3
OBTOPHBIX 3a3€MJICHUI
PY HaNPSHKCHUU
CTOYHUKA, B:

Tpexda3Hblii jogHODAZHBIT

660 380 15
380 220 30
220 127 60

D J171s1 21€KTPOYCTaHOBOK BhllIe 1 KB IIpH yAeIb,HOM CONPOTUBIIEHHHU TPYHTa p 0ojiee
500 Om-M pomyckaercs yBenuueHnue conpotusiienus B 0,002p pa3, Ho He Oosee
JECATUKPATHOTO.

2 ] - pacueTHBIN TOK 3aMbIKAHHUS Ha 3EMIIIO, A.

B KauecTBe pacyETHOrO TOKA IPUHUMAETCS:

B CeTAX 6e3 KOMIEHCAMU EMKOCTHOTO TOKA - TOK 3aMBIKAHHUS Ha 3€MITIO;
B CETAX C KOMIEHCAMEN EMKOCTHOTO TOKA:

- JUISL 3a3€MIISIFOILIMX YCTPOMCTB, K KOTOPBIM MPUCOEAMHEHBI IyTOTracsAliie peakTophl,
- TOK, paBHBIN 125 % HOMUHAIBHOIO TOKA 3TUX PEAKTOPOB;

- 17151 3a3€MJISIFOIIIUX YCTPOMCTB, K KOTOPBIM HE MPUCOETUHEHBI JYTOTracsiue
PEaKTOpPHI, TOK 3aMbIKaHUS Ha 3€MJIIO, TPOXOSALIUN B CETH MPU OTKIIIOUCHUN
HanOoJIee MOIITHOTO U3 JYTOTaCsIINX PEaKTOPOB HIIM HanbOoJiee pa3BETBICHHOTO
y4acTKa CETH.

?) Jlns ycranoBok 1 BJI Hanpsbkenuem 10 1 kB npH yIen5HOM CONPOTHBICHUM
rpyHTa p 6os1ee 100 Om M nomyckaeTcsl yBeJIMUeHUE YKa3aHHBIX BbIIIE HOPM B
0,01p paz, HO He OosIee NeCATUKPATHOTO.

9 ConpoTtusnenue 3azemnurteneit onop BJI Ha moaxonax K MOACTAaHIUAM JIOJKHO
COOTBETCTBOBATH TpeOoBaHMsIM [IpaBui1 yCTpONCTBA JIEKTPOYCTAHOBOK.



%) Jlns omop BBIcOTOM Gostee 40 M Ha yyacTkax BJI, 3alMIIEHHBIX TPOCAMH,
COMPOTHUBJICHHUE 3a3€MJIIUTENEH TOJKHO ObITh B 2 pa3a MEHbIIIE IPUBEACHHBIX B
TaOJIHULIE.

28.4. 11, K, M. U3mepeHus1 CONPOTUBJICHHUS 3a3eMJIIOIIIMX YCTPOHCTB
JIEKTPOCTAHUMM, MOACTAHIMH U JJUHHUHU dJICKTPOIepeIavu

HauOomnbiime nomycTuMbie 3HaYSHUST COMPOTHBIICHHS 3a3eMJISIOIINX YCTPOUCTB
MpUBECHBI B Ta0. 28.1.

N3mepenune conpoTruBIeHU 3a3EMIIIOIINAX YCTPOMUCTB NEKTPOCTAHIUN U
MOJICTAaHLIUN MMPOU3BOAUTCS MOCIE MOHTAXa, IEPEyCTPONCTBA U KAlIUTAJIbHOTO
peMoHTa, HO He pexe | pa3a B 12 net nns nojacranuumii BJI pacnipenenurenbHbix
cereld HanpsbkeHneM 35 kB u Huke. 3Mepenune nmpou3BOoIUTCs MOCIIe
IIPUCOEIMHEHUS] €CTECTBEHHBIX 3a3E€MIIUTEIICH.

Ha BO3IyIIHBIX TUHUSAX JIEKTPONEPEIadl U3MEPEHUS IPOU3BOIATCS:
a) Mpu HanpspkeHuH Boie 1 kB:

- Ha OIOpax C pa3psAIHUKAMHU, PA3bEIUHUTEIIIMH U IPYTUM 3JIEKTPOOOOPYI0OBAHUEM -
MocJie MOHTaXa, ePeyCTPOIICTBA, PEMOHTOB, a TAKXKE B SKCILTyaTalluu He pexe |
pasa B 6 JieT;

- BBIOOPOYHO y 2 % omop OT 00I11Iero YUcia Onop ¢ 3a3eMIIUTEISIMU B HACETICHHOM
MECTHOCTH, Ha yyacTkax BJI ¢ Hanbosnee arpecCUBHBIMU UITH TJIOXO MPOBOSAIIUMHU
IPpYHTaMHU - 1IOCJIe MOHTaXa, IePeyCTPONCTBA, PEMOHTOB, a TAKXKe B SKCILTyaTallul HEe
pexe 1 paza B 12 ner;

- Ha TpocoBbIX onopax BJI 110 kB u BeImIe npu oOHapy>KeHWU HA HUX CIIEIOB
MEPEKPBITUN WU Pa3pyLICHUI U30JITOPOB JIEKTPHUUECKON AyTOil;

0) npu HanpspkeHuu 10 1 kB:

- Ha OTOPax C 3a3€MIIUTEISIMU IPO303aLIUTHI - TOCTIE MOHTaXa, IIepeyCTPONCTRa,
PEMOHTOB, a TAaK)K€ B dKCILTyaTaluu He pexe | pasa B 6 JierT;

- Ha ONopax ¢ MOBTOPHBIMHU 3a3EMJICHUSIMU HYJIEBOTO MPOBOJIA - MOCJIE MOHTAXa,
MepeyCTPOUCTBA, PEMOHTOB, a TAKXKE B AKCILTyaTallu HE pexe 1 pa3a B 6 JieT;

- BEIOOPOYHO y 2 % OIop OT 00IIET0 KOJWYECTBA OTOP C 3a3eMIIMTEISIMU B
HaceJIeHHOW MEeCTHOCTH, Ha yuyacTkax BJI ¢ Haubosnee arpecCUuBHBIMU WIIH IIJIOXO
MIPOBOIAIITUMU TPYHTAMH - TTOCJIE MOHTaXKa, MEPEyCTPONCTBA, PEMOHTOB, a TAK)KE B
JKCIUTyaTanuu He pexe 1 pa3a B 12 ner.

28.5. 11, K, M. U3mepeHue HANPSIKEHUS IPUKOCHOBEHUS (B 3JIEKTPOYCTAHOBKAX,
BBINOJIHEHHBIX 110 HOPMaM HA HanpsKeHUue MPUKOCHOBEHHUS)



N3mepenne HanpsKeHsl TPUKOCHOBEHUS TPOU3BOIUTCS IOCIE MOHTAXKaA,
IIEPEYCTPOMCTBA U KAIIUTAIIbHOI'O PEMOHTA 3a3E€MJISIOLIEIO YCTPOMCTBA, HO HE pexe |
pa3za B 6 sieT. I3MepeHne mponu3BOAUTCS MPU IPUCOECTUHEHHBIX €CTECTBEHHBIX
3azemumuTensax u tpocax BJIL.

HanpsokeHne npuKOCHOBEHHUS U3MEPSIETCS] B KOHTPOJIbHBIX TOUKAX, B KOTOPBIX 3TH
BEJIMYMHBI ONPEJIETIEHBI PACUETOM IPH MPOEKTUPOBAHUHU. [101 IIUTENBHOCTHIO
BO3JICHCTBUS HANPSKEHUS IOHUMAETCSI CyMMAapHOE BPEMS IEUCTBUS PENECHHOM
3allUThl U COOCTBEHHOTO BPEMEHH OTKJIIOUEHHUS BbIKIItoUarTess. Jlomyctumblie
3HA4YEeHUs HapspDKeHUs npukocHoBeHus Ha OPY noacrannmii 110-1150 kB
MIPUBEIEHBI HUXKE:!

JIMUTENbHOCTh BO3/ICUCTBUS HANIPSIKEHMUS, C 01 02 05 0,7 09 10m
BBIIIIC

Hanpspxkenue npukocHoBeHus1, B 500 400 200 130 100 65

28.6. I1, K, M. IIpoBepka HanpsikeHUs1 HA 3a3eMJISI0IEM ycTpoiicTBe PY
3JIEKTPOCTAHIUIA M MOACTAHIUI NPHU CTEKAHUHU € HEr0 TOKA 3aMbIKAHHUSA HA
3eMJII0

IIpoBepka (pacueTHas) MPOU3BOAUTCS MOCIE MOHTAXa, IEPEyCTPOMCTBA, HO HE PEXE
1 pa3za B 12 neT mist 351eKTpOyCTaHOBOK HanpshbkeHueM Boie 1 kB B cetu ¢
3¢ (HEKTUBHO 3a3eMJICHHON HEUTpabIo.

Hanpspkenue Ha 3a3eMIIsIOIIEM YCTPONCTBE:

- HC OIpaHUYIUBACTCs AJIA 9JICKTPOYCTAHOBOK, C KOTOPBIX MCKIIIOUCH BBIHOC
IMOTCHIHAJIOB 3a IIPCACIIbI BI[aHI/Iﬁ 1 BHCIITHHUX orpaxcneHHﬁ QJICKTPOYCTAHOBKM,

- He 6osee 10 kB, ecnu mpeyCcMOTPEHBI MEPHI MO0 3aIUTE U30JISIIUA OTXOISIINX
KabeJel CBsI3M M TeIIEMEXaHUKH U T10 TIPEJOTBPAIIICHUIO BBIHOCA ITOTEHIIMAJIOB;

- He Oosiee 5 kB BO Bcex OCTabHBIX CITyyasix.

28.7. 11, K, M. IIpoBepka npoOMBHBIX NpeAOXpPaHUTEIEH B YCTAHOBKAX
HanpsikeHueMm 10 1 kB

[IpoBepka ucnpaBHOCTH IPOU3BOAUTCA HE pexe 1 pasa B 6 jet. [IpoOuBHbIE
MPEeIOXPAHUTEIH JIOJKHBI OBITh UCIIPABHBI U COOTBETCTBOBATH HOMUHAIILHOMY
HaIPSKEHUIO AJIEKTPOYCTAHOBKH.

28.8. I, M. IIpoBepka nenu ¢aza-HyJib (Lenu 3aHyJIeHUs) B JJIEKTPOYCTAHOBKAX
10 1 kB ¢ riryxuM 3a3emiieHHMeM HelTpaJu

[IpoBepka Npou3BOAUTCS OJHUM U3 CIEIYIOIIUX CTIOCOOOB:



HEMOCPE/ICTBEHHBIM U3MEPEHUEM TOKa 0JIHO(A3HOI0 3aMbIKaHUSI Ha KOPITYC WIH
HYJIEBOU IIPOBOJ;

HU3MCPCHHUCM IIOJITHOT'O COIIPOTHUBIICHUS IICTIIN (baSa—HYJ'IB C IIOCJICAYOIIUM
BBIYUCICHUEM TOKaA OHHO(baBHOFO 3aMBbIKaHUA.

KpataocTh TOKa 01HO()A3HOTO 3aMBbIKaHMsI Ha 3€MJTIO TI0O OTHOIIICHHUIO K
HOMUHAJIbHOMY TOKY TIJIABKOM BCTABKHW WJIM PACUEIUTENSE aBTOMATHYECKOTO
BBIKJTIOUATES IOJDKHA OBITh HE MEHEe 3HaueHus, yKkazaHHoro B [1YD.

B skcnmyaranuu npoBepka Npou3BOAUTCS TOJIBKO Ha BJI ¢ mepnoaAnyHOCTHIO HE pexke
1 pa3a B 6 ner.

[IpoBepka nienu (aza-Hysb JOHKHA TAKXKE MPOU3BOAUTHCS NPU MOIKIIOYSHUH HOBBIX
MOTpeOuTENEH U BBHITIOJIHEHUU PaOOT, BHI3BIBAIOIIUX U3MEHEHUE COTIPOTUBIICHHUS
LEeMH.

29. CWJIOBBIE KABEJIBHBIE JIMHUA'

' Ismepenue Temnepatyphbl Kabesel, KOHTPOJIb COCTOSHUS aHTUKOPPO3HOHHOTO
MOKPBITUS TPYOOIPOBOJOB Kabeiel BEICOKOTO J1aBJICHHUS, UCTIBITAHHUE
MOAMUTHIBAIOIIMX arperaroB U yCTPONUCTB aBTOMaTUUECKOTO MOJ0TPEBA KOHIEBBIX
MYy(T IPOU3BOJIATCS B COOTBETCTBUHU C 3aBOJACKUMH MHCTPYKIHUSIMH.

29.1. I1, K, M. U3mepeHne cONPOTUBJICHUS U30JISIIIAN

N3mepenue npousBoautcs meraoMmmeTpoM Ha Hanpspkenue 2500 B. YV crunoBbIx
kaleneli Ha HanpsbkeHue | kB U HIKe 3HaYeHHEe COMPOTUBIICHUS U30JISIMH JOJIKHO
obITh He HIKE 0,5 MOM. Y cunoBbIx kaOenei Ha HanpsbkeHue 2-500 kB
COINPOTHUBJIEHUE U30JIILIMA HE HOPMUPYETCS.

29.2. 11, K, M. UcnibiTaHue U30JsIUM KaleJieil MOBBIIIEHHBIM BbINPSAMJIEHHBIM
HanpsizKeHueM

29.2.1. UcnbITaTeIbHbIE HANPSIKEHUS, JJIUTEJIbHOCTD HCIIBITAHNH, TOKM YTEYKH
U UX aCUMMeTpHA

HcnpiTatenbHoe HaNpsKEHUE MPUHUMAETCS. B COOTBETCTBUM € Tadd. 29.1.

Pa3pemaercss TEXHUUECKOMY PYKOBOJUTEIO SHEPTONPEANIPUATHS B IIPOLIECCE
skcrutyaranuu (M) UCXOAsl U3 MECTHBIX YCJIOBUM KaK UCKIIOYEHUE YMEHbIIATh
YPOBEHb UCTIHITATEILHOTO HAIIPSIKEHUS I KaOeTbHBIX JTMHUM HanpskeHueM 6-10
kB 10 4 Uou -

Jlst kaOenelt Ha Hanpspkenue 10 35 kB ¢ OyMaXHOH U TJIaCTMACcCOBOM M30JIAIUEH
JUTUTEILHOCTDh IPUJIOKEHHUSI MIOJTHOTO UCTIBITATENIbHOTO HAMPSHKEHUS TIPU TPUEMO-
CIATOYHBIX UCIBITAaHUAX cocTaBisieT 10 MUH, a B Ipoliecce KCILTyaTaluuy - 5 MUH.



Jlna xabeneit ¢ pe3suHOBOM U3oJsiLMel Ha HanpsbkeHue 3-10 kB nnutenbHOCTD
MPUJIOKEHUS TIOJTHOTO UCIIBITATEIBLHOTO HanpskeHus S muH. Kabenu ¢ pe3suHoBoit
M30Js0MeN Ha HanpsbkeHre 10 1 kKB uenbITaHusM NOBBILIEHHBIM HANPSKEHUEM HE
MIO/IBEPratOTCs.

Jna xabeneit Ha Hanpspkenue 110-500 kB qiuTensHOCTS TPUITOKEHHSI TIOJTHOTO
UCIBITATEIbHOTO HAMPSKEHUS [IPHU MIPUEMO-CAATOUHBIX UCTIBITAHUIX U B
AKCILUTyaTalK COCTaBiseT 15 MuH.

JlonmycTUMBbIE TOKH YTE€UKHU B 3aBUCUMOCTH OT UCIIBITATEIbHOTO HANPSIAKEHUS U
JOTIYCTHMBIE 3HaYeHUs KO3 OUITMEHTAa ACHMMETPUH TIPU U3MEPEHHUH TOKAa YTEUKHU
MpuBEICHBI B Ta0. 29.2. AOGCOMIOTHOE 3HAYCHNE TOKA YTEUKH HE SIBJISCTCS
OpakoBOYHBIM MOKa3aTesneM. KabenpHble TMHUY C yIOBICTBOPUTEIHHOM U30JIIINEH
JIOJIKHBI UMETh CTa0MIIbHBIC 3HAUEHHUSI TOKOB yTeukH. [Ipu mpoBeieHny UCTIBITaHUS
TOK YTEUKH JIOJKEH YMEHbIIAThCSA. ECIM HE MPOUCXOAUT YMEHBIIICHUS 3HAUYCHUS
TOKA YTE€UKH, a TAKXKE TP €r0 yBEIUUCHUN WU HECTAOMILHOCTH TOKA UCTIHITAHUE
MIPOU3BOINTH JI0 BBIABJICHUS edekTa, HO He Oosee ueM 15 MuH.

ITpu cMmenraHHOM IPOKITaIKe Kabelel B KaueCTBE UCITBITATSIILHOTO HATIPSKCHUS JIJIs
Bcell KaOeJIbHOM JTUHUY MPUHUMATh HAUMEHBIIIECE U3 UCTIBITATCIILHBIX HAPSKEHHUH 10
Tabn. 29.1.

29.2.2. [leprnoaAM4YHOCTH UCIBITAHUN B MpoIecce IKCILTyaTAMU
Kabenu na manpspkenue 2-35 kB:

a) 1 pa3 B rof - 17151 KaOEIbHBIX JIMHUHN B TEUEHHE MEPBHIX 2 JIET MOCJIEe BBOJA B
JKCIUTyaTalHtIO, & B JAIbHEUIIIEM:

- 1 pa3 B 2 rona - nist KaOeIbHBIX JTMHHUM, Y KOTOPHIX B TEYCHHUE MEPBHIX 2 JIET HE
HaO0JII0IAJIOCh aBAPUIHBIX TIPOOOEB U MPOO0EB MPH MPOPUITAKTUISCKUX UCTIHITAHUSX,
u 1 pa3 B roa /i KaOeNbHbBIX JUHUMA, HA Tpaccax KOTOPBIX MPOU3BOIUIHNCH
CTPOUTENHHBIC U PEMOHTHBIE PAOOTHI M HA KOTOPHIX CUCTEMATUYECKH MMPOUCXOJIST
aBapHifHbIC TPOOOU N30SI,

- 1 pa3 B 3 rona - 15t KaOeNbHBIX JIMHUM Ha 3aKPBITHIX TEPPUTOPUSIX (TIOJICTAHIIUH,
3aBOJIBI U JP.);

- BO BpeMsl KalUTaJIbHBIX PEMOHTOB 000PYI0BaHUS JIsl KAOEJIbHbBIX JIMHUMH,
MPUCOEMHEHHBIX K arperaram, 1 kabenbHbIX nepembruek 6-10 kB mexmy cOopHbIMU
mHamMu U Tpancdopmatopamu B TII u PI1;

0) momyckaeTcsi He MPOBOAUTH HCIIBITAaHUE:

- 7151 KaOeNbHBIX TUHUM JutiHOM 10 100 M, KOTOpBIE SABISIIOTCS BBIBOaMU U3 PY u
TII Ha BO3AYUIHBIC TUHUU U COCTOST U3 JBYX MapalieIbHBIX KaOenei;



- 17151 KaOEJIbHBIX JTMHUN CO CPOKOM IKCILTyaTaIuy 6osiee 15 jiet, Ha KOTOPBIX
YIEIBHOE YHUCIIO OTKA30B M3-3a DJICKTPUIECKOTo Mpooost coctarsieT 30 u Goiee
oTka3oB Ha 100 xM B To;

- JUTsI KaOEIbHBIX JIMHUH, TTOJIICKAINX PEKOHCTPYKIIMY WIH BBIBOLY U3 PAOOTHI B
Ommkaime 5 JieT;

B) JOIYCKAETCs PaCHOPSIKEHUEM TEXHUUECKOTO PYKOBOAUTENS SHEPTONPEATPUATUS
yCTaHaBJIUBAaTh APYIHe 3HAUECHMSI IEPUOANYHOCTH UCTIBITAHUN U UCIIBITATEIbHBIX
HaIpsKECHUI:

- JUISI TATAIONIMX KaOeJbHbIX JUHUNA CO CPOKOM IKCIUTyaTanuu 6osee 15 jer mpu
qHcie COeAMHUTENbHBIX My(dT Oosiee 10 Ha 1 KM ITTUHBI,

- JUIs1 KaOeNbHBIX JIMHUN Ha HanpsbkeHue 6-10 kB co cpokom skcrutyaTanuu 6osee 15
JIET, HA KOTOPBIX CMOHTUPOBAHbI KOHLIEBBIE 3a1eNKU TOIbKO TUIIOB KBB 1 KBb n
COEJIMHUTENbHBIE MY()ThI MECTHOT'O U3TOTOBJICHHUS], IPU 3HAYECHUHU UCTIBITATEIHHOTO
HanpsbkeHus: He MeHee 4 U oy M IEPUOJIMYHOCTH He pexke | pasza B 5 JieT;

- 1S KaOenbHBIX JIMHUN Ha HanpsbkeHue 20-35 kB B Teuenue nepBrix 15 net
WCIIBITATEIILHOE HAMIPSKEHUE JTOJKHO COCTABIATD 5 U o , @ B AANIBHEHIIEM 4 U 4y

Kabenu na manpspkenue 110-500 kB:

- yepe3 3 roja nocie BBOJA B AKCIUIyaTallMIoO U B IocieayromemM 1 pa3 B 5 sier.

Kabenu na nanpsbxkenue 3-10 kB ¢ pe3anHoBOi H30LIMEH:

a) B CTallUOHAPHBIX YCTaHOBKAX - 1 pa3 B rof;

0) B CE30HHBIX YCTAaHOBKAX - MepeJ] HACTYIUICHUEM CE30Ha;

B) MOCJI€ KaMUTaJIbHOI'O PEMOHTA arperaTa, K KOTOpoMy MPUCOEeIUHEH KaOellb.
Tabnuua 29.1

HcnbiTaTeibHOE BHINPSIMIIEHHOE HANIPSIsKeHUe, KB, 11 cuiioBbIX KaleJieil

Kabenu ¢ 6ymakHOM H30JIs1IMeH Ha HAaNpshKeHue, KB

Kareropus

emprrami 1l 2 | 3 [ 6 |10 | 20 | 35 | 110 || 150 | 220 | 330 | 500
m 6 | 12 |18 |36 | 60 | 100 175 285 347 | 510 | 670 | 865
K 2.5 [10-17015-25] 36 | 60 | 100 | 175 | 285 | 347 | 510 | 670 | 865




Kabenu ¢ OymaxxHoi uzossiuuel Ha HanpsbkeHue, kKB

Kareropus
retermastt o1l 2 | 3 [ 6 |10 | 20 | 35 | 110 150 | 220 | 330 | 500
M - [10-17|15-25| 36 | 60 || 100 || 175 || 285 || 347 || 510 || 670 || 865
. . Kabenu ¢ pesuHoBoit
KaOenu ¢ mmactMaccoBoi M30IAUEN Ha .
K HamnpsbkeHue, kB M3OITALIMCH Ha
areropus ’ HarnpsbkeHue, kB
HCIIBITAHUA
0.66*| 1* 3 6 10 110 3 6 10
I1 3,5 || 5,0 15 36 60 285 6 12 20
K - 25 | 7.5 36 60 285 6 12 20
M - - 7,5 36 60 285 6** [2%* || 20%*

* McnipiTaHKe BBIIPSIMIICHHBIM HAIPSKEHUEM OJIHOKHIIIbHBIX Kabenen ¢
MJIaCTMAcCOBOM M30JisiLMel 6e3 OpoHU (SKpaHOB), MPOJIOKEHHBIX HAa BO3/yXe, HE
MIPOU3BOJUTCS.

** Tlocne peMOHTOB, HE CBSI3aHHBIX C TIEPEMOHTAKOM KaOeJIst, N30SI TPOBEPSICTCS
MeraoMMeTpoM Ha HampsbkeHue 2500 B, a ucrpITaHne MOBBIIICHHBIM BHITIPSMIICHHBIM
HANPSHKEHUEM HE TTPOU3BOUTCS.

Tabnuma 29.2

Toxku yreuku u KO3PPUIHEeHTHI aACHMMETPHUH ISl CHJIIOBBIX Kabesel

HcnerratensHoe Jlommyctumbie JlonmycTrmble 3HaYEHUSA
Kabenu
HanpsiKeruen, KB HarpsHKeHHE, 3HAYCHUS TOKOB koa(punmenta
’ kB yTEUKH, MA acUMMETPUH, ( 1 max / 1 min )
6 36 0,2 8
45 0,3 8
10 50 0,5 8

60 0,5 8



HcnerrarensHoe Jlonyctumblie JlonycTrmble 3HaYEHUS

H&HpifIfS}fEGHM, (g HampsiKeHue, 3HAYCHUS TOKOB koa(ppunmenta
kB yTEUYKU, MA acUMMETPUH, ( 1 max / I min )
20 100 1,5 10
35 140 1,8 10
150 2,0 10
175 2,5 10
110 285 He nopmupyercs He nopmupyercs
150 347 To xe To xe
220 510 » »
330 670 » »
500 865 » »

29.3. 11, K. OnpeneJsieHne neJJOCTHOCTH KU Kadesieil 1 (pa3MpoOBKa KadeIbHBIX
JIMHU A

[Tpom3BoAMTCS B 3KCILUTyaTaIlMH TIOC]IE OKOHYAHHS MOHTaXa, MepeMOHTaka My ()T WITH
OTCOEIUHEHUS KU KaOes.

29.4. I1. OnpenesieHne CONMPOTUBJICHUS KU Ka0eJist
[IpousBoautes g nuHuid Ha HanpsbkeHue 20 kB v BbIe.

ConpoTtuBneHue xui kabenei NOCTOSHHOMY TOKY, IPUBEIEHHOE K yIETbHOMY
3HaueHuro (Ha 1 Mm* ceuenust, 1 M amneL, npu Temneparype 20 °C), T0IKHO OBITh HE
oomee 0,01793 Om nnsa mennoui 1 0,0294 Om a1 anroMuHUEBOM w1, 3mepenHoe
COIPOTHUBJICHHE (IPUBEIEHHOE K yAEIbHOMY 3HAUEHHUIO) MOXKET OTJINYAThCS OT
yKa3aHHBIX 3Ha4eHUil He Oosiee ueM Ha 5 %.

29.5. I1. OnpenesieHue 3JIeKTPUIECKO padoyeil eMKOCTH Kabeei

Onpenenenue Npou3BOAUTCA [IJ1sl TMHUN Ha HanpspbkeHue 20 kB u Boie. M3mepeHHas
€MKOCTb, IIPUBE/ICHHAS K YJIEJIbHOMY 3HAYEHUIO (Ha | M JUIMHBI), TOKHA OTJIMYAThCS
OT 3HAUYEHUI MPU 3aBOJICKUX UCTBITAHUAX HE Oosee ueM Ha 5 %.



29.6. M. KOHTpPOJIb CTeNeH! OCYLIEHUS BEPTUKAJIbHbIX Y4aCTKOB

KoHTponb cTenenn ocyeHus: BEpTUKAIbHBIX YYaCTKOB MPOU3BOJIMUTCS MO PELICHHUIO
TEXHUYECKOI'0 PYKOBOJMUTEIS] SHEPTONPEAIPUATUS.

KonTtpons npousBoautcs i kKabesiel ¢ MpONMUTaHHOM BA3KUM COCTaBOM OyMaKHOM
n3oJsnreit Ha HanpsokeHue 20-35 kB myTem u3MepeHus U CONoCTaBIEHUS HarpeBa
METAJTMYECKUX 000JI0YEK B Pa3HBIX TOUKaX BEPTHKAIBHOTO y4acTKa JIMHUMU.
Pa3HOCTb B HarpeBe OT/AEIbHBIX TOUEK NP TOKAX, OJM3KUX K HOMUHAJIbHBIM, HE
oJKHA ObITH OoJtee 2-3 °C.

29.7. 11, K. U3mepeHne TokopacnpeaeJeHus 0 OJHOKIIbHBIM KaleJsiM

HepaBHOMEpHOCTB pacipeesieH sl TOKOB MO TOKOMPOBOISIIAM JKUAJIaM U 000JI09KaM
(3xpanam) kabenelt He nomkHA ObITH Oosiee 10 %.

29.8. I, M. IIpoBepka aHTUKOPPO3MOHHBIX 3AIHUT

IIpu npreMKe JIMHUN B 3KCIUTyaTalMIO U B IPOLIECCE IKCILTYaTAllMK IPOBEPSIETCS
paboTa aHTUKOPPO3UOHHBIX 3AIUT JUIS:

- kabenel ¢ MEeTaNTNYECKON 000JI0UKOM, MTPOJIOKEHHBIX B TPYHTAX CO CPEAHEH U
HU3KOM KOPPO3MOHHOW aKTUBHOCTHIO (yEJIbHOE COMPOTUBIICHUE TpyHTa BhIIe 20
OM/M), TIpH CPEHECY TOYHOM IIOTHOCTH TOKA YTEUKU B 3eMJI0 Bhime 0,15 MA/am*;

- kabenel ¢ MeTaInYecKoi 000JI0UKOM, MPOJIOKEHHBIX B TPYHTAX C BHICOKOM
KOPPO3HOHHOM aKTUBHOCTHIO (yAETIbHOE COMPOTUBIIEHUE IpyHTa MeHee 20 Om/m),
pH J1I000H CpeTHeCyTOYHOM MIIOTHOCTH TOKA B 3€MJTIO;

- kabenel ¢ He3alUIIeHHOW 000I0YKOM U pa3pylIeHHbIMU OpOHEN U 3alIUTHBIMU
MOKPOBAMU;

- CTAJIbHOTO TPYOOIpOBOIa Kabesel BEICOKOTO IaBJIECHHS HE3aBUCHUMO OT
arpecCUBHOCTHU TPYHTA U BUJIOB U30JISIIUOHHBIX OKPBITUH.

[Ipu nmpoBepke U3MepSIOTCS MOTEHIMANBI U TOKH B 000J104KaxX Kadenei u mapaMeTpbl
ANEKTPO3AIIUTHI (TOK U HAIPSDKEHHE KaTOHOM CTAHIIMM, TOK JPEHAXa) B
COOTBETCTBHUHU ¢ PyKOBOISIIIMME YKa3aHUSMH I10 3JIEKTPOXUMHUYECKOM 3alluTe
MO/I3EMHBIX PHEPTETUUECKUX COOPYHKEHUN OT KOPPO3HH.

OueHky KOppO3UOHHOM aKTUBHOCTH IT'PYHTOB U €CTECTBEHHBIX BOJ CIEAYET
MPOU3BOAUTH B cOOTBETCTBUU ¢ TpeboBanusimMu ['OCT 9.602-89.

Cpoxku mpoBeIeHHs U3MEPEHUH 0Ty )IarouX TOKOB B 3eMyie (M) onpenenstorcs
TEXHUYECKUM PYKOBOAUTEIIEM SHEPTrONPEANPHUATHS, HO HE pexe 1 pa3a B 3 roa.

29.9. 11, K, M. OnpenesieHue XapaKTePUCTUK MAaCJIa M U30JISIIUOHHOM KUAKOCTH



OmnpeneneHue NpOU3BOIUTCS IS BCEX AIEMEHTOB MACIOHATIOJHEHHBIX KaOeIbHBIX
nuHui Ha HanpspkeHue 110-500 kB u mist koH1eBrIXx MydT (BBOJIOB B
tpanchopmaropsl 1 KPYD) kaberneii ¢ miiacTMaccoBOW U30JISAIMEN HA HANPSKEHUE
110 xB.

[TpoGs1 macen mapok C-220, 5-PA, MH-3 u MH-4 1 u30111MOHHON KUAKOCTH MapKH
[IMC nospkHBI YIOBIETBOPATH TpeOOBaHUAM HOPM Tabi. 29.3 1 29.4.

Hcnpitanue npo0 maciia U U30JSUOHHOM KUAKOCTH IPOU3BOISAT IIPH BBOJIE B
JKCIUTyaTaluto, yepe3 1 roj, 3arem yepes 3 roja u B nocieaywomeM 1 pas B 6 jer.
Ecnu 3HaueHus 3nekTpu4ecKo MpOYHOCTH U CTENEeHU Jerazanuu macia MH-4
COOTBETCTBYIOT HOpMaM, a 3HaueHus tg o, uamMepenusie no meroauke 'OCT 6581-75,
MIPEBBIMIAIOT YKa3aHHBIEC B Ta0. 29.4, mpoOy Macya JOMOJHUTEIBLHO BBIIEPKUBAIOT
npu temmnepatype 100 °C B Tedenue 2 4, nepuoaudecku uzmepsis tg o. [pu
YMEHBIIICHUH 3HaUeHUs tg 6 mpoba Macia BelaepxuBaetcs npu temneparype 100 °C
710 MOJIyYeHUs] YCTaHOBUBILIETOCS 3HAUEHMUSI, KOTOPOE TPUHUMAETCS 32 KOHTPOJIBHOE
3HAYECHUE.

Homnyckaercs ninss MHKJI Huskoro naBieHust mporu3BOAUTE OTOOP TIpo0 Macia u3
KOJUIEKTOpA, a MPH HEYIOBJIETBOPUTEIBHBIX PE3yJIbTaTax U3 OAKOB JABJICHHS.

TaOmuma 29.3

HopMmbl Ha noka3aresun kadecTBa maces mapok C-220 , MH-3 u MH-4 u
U30JISIIUOHHOM kuaAKocTH Mapku IIMC

JI71s1 BHOBb BBOJIUMOI1
B skcrutyaranuum

JIMHUU
ITokasaTens KayecTBa Macia
C-220, | MH-3, ||[IIMC | C-220, | MH-3, |[IIMC
5PA MH-4 5PA MH-4
pOOMBHOE HAIPSIKEHUE B 45 45 35 42,5 42,5 35
TaHJAPTHOM cocyle, KB, He
eHee
TEIICHb JIeTa3alun 0,5 1,0 - 0,5 1,0 -
PacTBOpPEHHBIN ra3), %, He
ojiee

IIpumeuanmue. VcnpiTanus Maces, He yKa3aHHBIX B Ta0u1. 29.3, mpou3BOIUTH B
COOTBETCTBHHU C TPEOOBAHUAMHU U3TOTOBUTEIIS.

TaOmuma 29.4



TanreHc yria am3jaeKTpUu4ecKuX NoTepb Macjia U U30JSIMOHHOM KUIKOCTH
(mpu 100 °C), %, He d00ee, 1js Kadesed HA HANIPSIKeHne, KB

Cpox pa®oTbl KaOETbHBIX JTUHUM 110 150-220 330-500
[Ipu BBOAC B paboty 0,5/0,8* 0,5/0,8* 0,5/-

B OKCILTyaTalluu B TCUCHUC!

nepBbix 10 et 3,0 2,0 2,0
oomee 10 go 20 net 5,0 3,0 -
cBoimie 20 ner 5,0 5,0 -

* B yucnurene ykazano 3HaueHue g Macen mapok C-220 u 5-PA, B 3HameHarerne -
st MH-3, MH-4 u IIMC.

29.10. I1, K, M. Onpenesnenne 00beMa HEPAaCTBOPEHHOI'0 ra3a (IMponMTO4YHOe
HCIIBITAHNE)

WcnbrTanne npou3BOIUTCS I MaCJIOHAMOIHEHHBIX KaOeIbHBIX JIMHUMA Ha
Hanpspkenue 110-500 xB.

CopeprkaHre HEpPaCTBOPEHHOTO ra3a B U30JISLUU JA0JKHO ObITh He Ooiee 0,1 %.
[leproaAMYHOCTD - B COOTBETCTBUHU C I1. 29.9.

29.11. I1, K. IIpoBepka 3a3eMJISIIOLLIET0 YCTPOMCTBA
[IpoBepka 3a3eMIISIOLIETO YCTPOMCTBA MPOU3BOAUTCS B COOTBETCTBUU C pa3feiom 28.

Ha nunausx Bcex HanmpspKeHUM U3MepsieTCsl CONPOTUBIICHUE 3a3€MJICHUST KOHIIEBBIX
MyQT ¥ 337I€JI0K, a Ha JTMHUSIX Ha Hanpspkerune 110-500 kB - Taxke MeTammndeckux
KOHCTPYKIUI KaOeIbHBIX KOJIO/LEB U MOJIUTOYHBIX MyHKTOB. B skcmmyaranum
COIPOTHUBIICHHUE 3a3E€MIICHUSI U3MEPSIETCS MIPU KaUTaJIbHOM PEMOHTE 3a3EMIISIFOIINX
YCTPOMCTB, a IIEJIOCTHOCTh METAJUTMUECKOU CBSI3U MEXKAY 3a3€MIIUTENIMU KaOelIbHbIX
nuHui Ha HanpspkeHue 110 kB u BeIme u HelTpanbio Tpancopmaropa - 1 pa3 B 3-5
JIeT.

29.12. I1, K, M. UcnbiTaHKue MJI1aCTMACCOBOM 000/109KH (IIVIAHTa) KaldeJseld HA
HanpsizkeHue 110 kB 1 Bbllle NOBBIIEHHBIM BBINPSMJIEHHBIM HANIPSKEHHEM

[Ipu ucnpITaHUAX BRIMpAMIICHHOE HanpsokeHue 10 kB mpukiaapiBaeTcs MEXIy
MeTaJUTMYeCKON 000I0YKOH (9KpaHOM) M 3eMJieii B TeueHue | muH. McnbiTanus



MMPOBOAATCA IICPCI BBOAOM B OKCILTyaTallkIO, 4CPE3 1 IoJ 1oCJIC BBOJAA B
OKCINTyaTalrIO U 3aTEM YCPC3 KAXKIABIC 3 roja.

29.13. II. UcnpiTaHKe HANIPSIZKEHUEM MEPEMEHHOr0 TOKA 4acToThl SO I'iy

Takoe ucnbiTaHuE AOMyCKaeTcs ISl KaOenbHbIX JTMHUN Ha Hanpspkenue 110-500 kB
B3aMEH HCHBITAHUS BBITPSAMIICHHBIM HANPSKEHUEM.

Ucnbrranue npoussoautcs HanpspkeHueM (1,00-1,73) U oy . Jomyckaercs
MPOU3BOIUTH UCIIBITAHUS IIyTEM BKIIIOUCHHSI KaOeabHON JIMHUM HA HOMUHAJIbHOE
HanpsokeHUe U oy . JJIUTENBHOCTD UCTIBITAHUS - 110 COTJIACOBAaHUIO MOTPEOUTENS €
IPEIIPUITUEM-U3TOTOBUTEIIEM.

29.14. M. UcnibiTaHMe HA COJlEPKAHNE OTAEJIbHBIX PACTBOPEHHBIX Fa30B

HcnpiTanue npou3BOAUTCS 711 MAcJIOHAMOIHEHHBIX KaOellbHbIX JIMHUN Ha
Hanpspkerue 110-500 kB npu npeBbinieHnn HOpMBI Ha 00I1Iee CoiepKaHne
PacCTBOPEHHBIX UM HEPACTBOPEHHBIX ra30B (mm. 29.9 u 29.10).

J71s 9TO# ey MpUMEHSIETCSl METOI XpoMaTorpaduyeckoro aHanusa mo razam Ho,
CO u COs,. Ecnu Habmoaercs ycTounBasi TEHJIEHIUS POCTa COIepKaHus ras3a, TO
JIUHUS OTKJIIOYAETCS, U JAIbHEUIIUNA PEXXUM paObOThI ONPEAEIIAETCS COrNIaCOBAHHBIM
PELICHUEM SHEPTONPEANPUATHS U ITPEANIPUATUSA-U3TOTOBUTEIIS.

30. BO3AYUIHbBIE JIMHUHU
AJIEKTPOIIEPEJJAYUA

30.1. IT, M. N3mepenust Ha Tpacce BO3AYUIHbIX JUHU, IPOXOAsiNIEH B JIECHBIX
MAacCHBaX, 30HAX 3eJIeHbIX HACAKIEHU I

[TpousBoauTCS U3MEPEHUE IIUPUHBI IPOCEKH, BBICOTHI IEPEBBEB U KYCTAPHUKOB 1101
MPOBOIAMH, PACCTOSIHUM OT 3JIEMEHTOB BO3yIIHBIX JUHUM (BJI) 10 cTBOJIOB
JIEPEBBEB U UX KPOHBI.

PaccrosiHus v mmpuHa npocek T0JKHBI COOTBETCTBOBATh [IpaBuiiam ycrpoiicTBa
3eKTpOycTaHOBOK (Hanee - [TYD) u [IpaBunamM oXpaHbl SJEKTPUUECKUX CETEH.

Ha BJI ¢ Hen3onmpoBaHHBIMU POBOAAMY U3MEPEHUE LIMPUHBI IIPOCEKU
MPOU3BOUTCS HE pexke | pa3a B 3 rojia, UBMEPEHUE BBICOTHI IEPEBBEB U KYCTAPHUKOB
[0J1 IPOBOJIaMHU - 10 MEPE HEOOXOAUMOCTH.

30.2. KoHTPOJIb PacIoJIOKeHUs (PyHIaMEHTOB OIOP, 32/IeJIKH OCHOBAHUI OMOP B
rpyHTe, COCTOSIHUS PyH/IaMEHTOB

30.2.1. I1. KoHTpPOJIb PacnoioKeHHus 3JIEMEHTOB ONOP



[IpousBoasTCs n3MepeHue (BbIOOPOYHO) 3arIyOJIeHUs KeJIe300€TOHHBIX OTIOp B
TPYHTE, OIpeIeNICHUE PACTIONI0KEHU (PYHIAMEHTOB METAITMYECKUX OIOp U
KeJIe300eTOHHBIX OMOp Ha OTTSHKKAX, a TAKXKE 3aJI0KEHHS pUTENIe U PacIonoKeHHs
aHKEPOB OTTSKEK.

N3mepennbie 3Hauenust Ha BJI 35-750 kB He TOKHBI IPEBBIIATE JOMYCKOB,
npuBeneHHBIX B Ta01. 30.1 1 B mpoekTax KoHKpeTHBIX BJI. MI3Mepenust BEINOTHSIOTCS
Ha 2-3 % o0111ero KoJIMuecTBa YCTAaHOBJICHHBIX OIOP.

3arny0OsieHue B TpyHT xkene300eToHHbIX orop BJI 0,38-20 kB gomkHO OBITH HE MEHEE
1,5 M nis BJ1 0,38 kB u 1,7 m niist BJI 6-20 xkB. M3mepenne npon3BoauTcs Ha BCEX
CJIOKHBIX onopax 1 Ha 20 % MpoMeKyTOYHBIX OIOp.

30.2.2. I1, M. KoHTpOJ1b COCTOSIHUA (PyHIAMEHTOB

N3mepsitoTcst pa3Mepsl CKOJIOB U TPEIIMH (PYHIAMEHTOB U OTKJIOHEHUS pa3MeEICHUs
aHKEPHBIX OOJITOB, a TAKXKE UX PA3MEPOB.

N3mepeHHble 3HaYeHUs HE JI0JKHBI IPEBBIIIATh IPUBEACHHbBIE B TUIIOBOM
MHCTPYKIUH M0 KCILTyaTallMi BO3AYLIHBIX JIMHUN 3J1EKTPOIEepEaaun HalIPSIKEHUEM
35-800 kB (manee - TN BJI 35-800 kB) u npoekTtax BJI. YMeHblIeHHE 1HaMeTpa
aHKEPHBIX OOJITOB, 3a30Pbl MEXTy MATON ONOPHI U PYHIAMEHTOM HE JTOMYCKaIOTCA.
[TeprognuHoCcTh M3MEpPEHUH - 1 pa3 B 6 Jer.

Tab6aua 30.1

Jomycku Ha pacnoJioskeHue cCOOpPHbIX (PyHIaMeHTOB M cBaii onop Ha BJI
HanpsikeHueM 35-750 kB, mm

CBoOoaHoCTOSIIIINE Omnopel €
HanmenoBanue . H p
OTIOPBI OTTSDKKaMU

Paccrostnue Mex 1y ocsiMu TOTHOKHUKOB B +20 +50
IIaHe

Pa3HocTh BepTUKAIBHBIX OTMETOK BEpXa 20 20
MOTHOKHUKOB™

CmenieHue HeHTpa MOJHOKHHUKA B IUIAHE - 50

* KonndaecTBO MpOKIAI0K AJ1si KOMIICHCAIUY PAa3HOCTH OTMETOK JIOJKHO OBITh HE
0osee ueTbipex oOuielt ToamuHon He 6osee 40 MM; TIIOMIAIb U KOH(DUTypaLus
MPOKJIAJOK JOJDKHBI COOTBETCTBOBATH KOHCTPYKIIUHM OMOPHBIX YaCTEH OTIOPHI.

30.3. I1. KoHTpPOJIb 10J10:KEeHHU S OTIOP



N3mepsieTcs cmenienre onop BAOJIb U NEPIEHAUKYISIpHO ocu BJI, monoxenue
TpaBepC Ha OIOPE.

JlonmycTrMble 3HaYEHUs CMELICHUS ONIOP U OTKIIOHEHU Tpasepc npuseaeHsl B CHull
3.05.06-85 u taba. 30.2.

30.4. KOHTPOJIb COCTOSTHHUS OIIOP
30.4.1. I1, M. U3mepenue nporud0B MeTANJIOKOHCTPYKIUI OIIOP

N3mepenne nporuboB 3J€MEHTOB METALNTMYECKUX OMOP U METAJUIMYECKHUX AJIEMEHTOB
XKeJ1e300€TOHHBIX OTOP MPOU3BOIUTCS IPU OOHAPYKEHUHU BO BPEMSI OCMOTPOB
aedopmalu 3TuX neMeHToB. [IpenenbHble 3HaUeHHs JOITYCKOB JIJISl CTPEIIbI
nporuda (KpUBU3HBI) JIEMEHTOB METAIUTMUECKHUX OMOP U METAJUIMYECKUX JeTalei
xene300eToHHbIX onop BJI nanpsbxkenuem 35-750 kB npuBenens! Hike:

TpaBepca orop 1:300 pyiuHbBI TpaBepChl

CTOMKa UITM TTOJKOC METAJUTUYECKON OTIOPHI 1:750 nuHbl cTOMKH (TTOJKOCA),
HO He Ooiee 20 MM

TIOSICHBIC YTOJIKHA METAJNTMYECKUX OTIOP 1:750 nyuHBI 21IeMeHTa

B IpeJieiax MaHe I U 3JIEMEHTOB PEIIeTKU

B JIt000H TIJIOCKOCTH

[TeprnoIMYHOCTD U3MEPECHHMH - TIO Mepe HEOOX0IUMOCTH (10 Pe3yJIbTaTaM OCMOTpa
otop).

30.4.2. I1, M. KoHTpPOJIb OTTSIZKEK OIOP

N3mepsieTcs TSkeHUE B TPOCOBBIX OTTSKKax ornop. M3mepeHHoe 3HaueHue TAKEHUS
MIPU CKOPOCTH BETPA HE OoJiee 8 M/C U OTKIIOHEHHUH TOJIOKEHUS OTIOP B Ipeiesax,
mpuBeJACHHBIX B TabJ. 30.2, HE JOHKHO OTIMYATHCS OT MPEAYCMOTPEHHOTO MTPOSKTOM
6onee yem Ha 20 %.

KonTponupyercst 1elIOCTHOCTh OTTSDKEK. Y MEHBIIICHUE TUIOIIA U CEUYEHUs Tpoca
OTTSKKH HE JTOJKHO npeBbimath 10 %.

N3mepenus npousBoastcs B cootBerctBuu ¢ TU BJI 35-800 kB.
30.4.3. M. KoHTPOJIb KOPPO3HOHHOTI0 H3HOCA METAJIMYECKUX 3JIEMEHTOB OIOP

KoHTpouo moanexxar MeTaTNueCKUe OToPhl M TPaBEPChl, METALTUIECKHIE DIIEMEHTHI
’KeTIe300€TOHHBIX U JIEPEBSHHBIX OMOP, METAIUIMIECKHUE TIOJTHO)KHUKH, aHKEPBI U
TPOCHI.



N3mepsiercs na BJI B 3onax V - VII crenenu 3arpsa3HeHHOCTH aTMOC(hepbl
MIOINEPEYHOE CEYEHNE METAJUIMYECKUX JIIEMEHTOB OIIOP, YMEHBIINUBIIEECS B
pe3yiibTaTe KOPPO3HH.

[Ipu cnnomHOM WK SA3BEHHOU KOPPO3UHU METAIIOKOHCTPYKIHUM Oy CTUMOE
OTHOILIEHUE (PAaKTUUECKOT'O CEUCHUSI METAITIMUECKOr 0 AJIeMEHTa (JeTaju) K
PeyCMOTPEHHOMY IIPOEKTOM HE JAOJKHO ObITh MEHEe:

- 0,9 - s HeCyHIMX JIEMEHTOB,
- 0,8 - 1151 HEHeCyUX 3JIEMEHTOB,
- 0,7 - 119 KOCBIHOK.

He nonyckaercs CKBO3HOE KOPPO3HMOHHOE NOPAXKEHNUE, 1IEJIeBast KOPPO3HUs €
MOSIBJIEHUEM TPEILMH U pa3pyLIEHUEM CBAapHbIX IIBOB, TPEIIUHBI B CBAPHBIX IIBaX U
OKOJIOIIIOBHOM 30HE, TPEUIUHBI B METAJLIE.

[TepuoguuHOCTH U3MEPEHMUIT - HE pexke 1 paza B 6 JierT.
30.4.4. I1, M. U3mepenue ne¢eKTOB Ke1e300eTOHHBIX ONOP U MPUCTABOK

[TpousBoAMTCS M3MEPEHHUE TPEITUH, MPOTUOOB, pa3pyIIeHUS OeTOHA
’KeIe300€TOHHBIX OTIOp U MPHUCTABOK.

DJeMeHThI onop OpaKyrOTCs MPU 3HAYEHUSAX MPOTUOOB CTOEK OMOp, pazMepax
TPEIIMH U CKBO3HBIX OTBEPCTUI, HE TIPEBBIIAIONINX MPUBEICHHBIX B Ta0m. 30.3.

[TepuoguyHOCTh U3MEPEHMUIT - HE pexke 1 pa3a B 6 JierT.
30.4.5. I1, M. KoHTpoJIb 1epeBAHHBIX JAeTajlel onop

[Ipu npuemke u3MepsieTcsi BHIOOPOUHO COOTBETCTBUE FTEOMETPUUECKUX Pa3MEPOB
JEPEBSIHHBIX J€TAJIEl ONIOP PACUETHBIM 3HAUCHUSIM.

OTkJI0HEHHE pa3MEPOB JAETAJIEH OT MPENYCMOTPEHHBIX IPOEKTOM JOMYCKAETCS B
npeaenax:

- IO IUaMeTpy - -1 cMm

+2 cMm;

- 110 JJIMHE - +1 CM Ha KaXK/blii METpP JJIUHBI;

- MMUHYCOBBIH JIOITyCK JJIs TpaBepC HE JOMYyCKaeTCsl.

N3mepenue npousoaures Ha 8-10 % aeraneit onop.



Mexy peMOHTaMU U3MEPSIETCSI CTETEeHb (TIyOrHa, pa3Mephbl) BHEIIHETO U
BHYTPEHHETO 3arHUBAHUS JeTalleld Omop.

[lepuoinyHOCTD U3MEPEHMUI, a TAK)KE MECTa, B KOTOPHIX KOHTPOJIUPYETCA U
0TOpaKOBBIBAETCS Omopa, mpuHuMaroTcst B cootBeTcTBuu ¢ T BJI 35-800 kB.

Taomuma 30.2

JlomycTuMBIE OTKJIOHEHHS MOJI0KEHHsI ONOP M uX djieMmeHTOB Ha BJI 35-750 kB

Haumenosanue

1. OTHOLIEHNE OTKIOHEHUS OT
BEPTUKAIBHOM OCH BJIOJIb U
noriepek BJI BepxHero koHia
CTOMKH OITOPHI K €€ BBICOTE

2. CMelIeHne Onopsl
IEPIIEHAUKYJIIPHO ocu BJI
(BBIXOJ U3 CTBOPA):

- IJI1 OAHOCTOCYHBIX OIIOP IIpHU
AJIUHEC IIPOJICTA, M:

10 200

601ee 200

ot 200 1o 300
601ee 300

- U1 IOPTaJIbHBIX
METAJUIMYECKHUX OIIOp Ha
OTTSDKKAXx IIPU JUIMHE MPOJIeTa,
M:

1o 250

ooitee 250

HpeneanHe SHAUCHH:A IJIA OIIOP

JKEEe300€TOHHBIX

1:100 - g

IMOPTAJIbHBIX OIIOP

1:150 - nos

OJHOCTOCYHLIX OIIOP

100 mm

200 mm

MCTAJUIMYCCKUX ACPCBAHHBIX

1:200 1:100
100 mm 100 mMm
- 200 mm
200 MM -
300 MM -
200 MM -
300 MM -



[IpenenbHbIE 3HAYCHUA IJIST OTIOP
HaumenoBanue
JKEE300€TOHHBIX  METALTHYECKUX JIEPEBIHHBIX

- 1151 IOPTaJIbHBIX 200 MM - -
KEJIe300€TOHHBIX OTIOP

3. Otknonenue koHua tpasepebl 1:100 L - qyist - 1:50 L
OT TOPU3OHTAIBHOM OCH (IJTMHA OJHOCTOEYHBIX OTIOP

TpaBepchl L )

4. Otknonenue koHua tpasepebl 1:100 L - giist 100 mm 1:50 L

IPOMEKYTOYHOU OMOPHI BAOJAL  OJHOCTOEUHBIX OTOP
BJI; nnst yrioBou onopsl -

OTHOCUTEIBHO OUCCEKTPHUCHI

yraa nosopota BJI (myinna

TpaBepchl L )

5. OTKJIOHEHHUE OT MPOEKTHOTO 100 mm - -
PAcCTOSIHUS MEXy CTOMKaMHU

MOPTAIIBHOM OIOPBI

OTKIIOHEHHE OCH TPaBEPCHI

MOPTAIBHOM OIOPHI €

OTTSKKaMU OT FTOPU30HTAIbHOM

ocH (aymHa TpaBepesl L ):

o 15 Mm 1:150 L 1:150 L -

ooitee 15 Mm 1:250 L 1:250 L -

n (153 Ik Ik

Tabauma 30.3

IlpenenbHbie 3HAYEHHSI TPOTHOOB U Pa3MepPoOB 1e(EeKTOB Keae300eTOHHBIX CTOEK
OIOp U NMPUCTABOK

HauOomnbiiee

Xapakrep nedexra
P p Aed 3HAUYEHUE

1. HentpudyrupoBanHbie cTOMKHU onop U npuctaBku Ha BJI 35-
750 xB

1.1. IckpuBieHHe CTOWKH OJHOCTOCYHON CBOOOTHOCTOSIIEH 10 cm



Haubonsmiee
Xapaktep nedekra

3Ha4YEHUE
OTIOpPBI
1.2. llluprHa pacKpbITUS MOMEPEYHBIX TPELIMH 10 BCEH 0,6 MM
MOBEPXHOCTH O€TOHA CTOWKH
1.3. To ke Ha cTOWKax C HAPsLDKEHHOM apMaTypou U3 He nomyckaercs
BBICOKOIIPOYHOU IPOBOJIOKHU
1.4. HlupuHa pacKpbITHS TPOJOJIBHBIX TPEIIUH B OETOHE MPHU UX 0,3 MM
KOJIMYECTBE B OJHOM CEUEHUU OoJiee ABYX Ha JUIMHE 3 M
1.5. Tlnomiaak CKBO3HOTO OTBEPCTHS B OETOHE CTOMKHU 25 cM®
2. BubpupoBannsie cToiiku u npuctaBku ornop Ha BJI 0,38-35 kB

[Ipu Il - 15 cm

2.1. OTKJIIOHEHWE BEPIIMHBI CTOUKU OT BEPTUKAJIBHOTO IOJ0KEHUS
C YY€TOM IOBOPOTA B IPyHTE (MpU OTCYTCTBUU BeTpa U rosoziena) = I[lpu M - 50 cm

2.2. 3mepenue paccTosiHUAA MEXKITYy CTOMKOW U OCHOBAaHHEM 15 %
IIOJIKOCA CJI0’KHOM OIOPBI IO CPABHEHUIO C MPEYCMOTPEHHBIM

IPOEKTOM

2.3. lllupuna packpbITHUs MOMEPEUHBIX TPEIIUH HA JUTUHE 1 M 0,1 Mmm
2.4. lllupunHa pacKpbITHS TPOJOJIBHBIX TPELINH 0,5 MM
2.5 [Imomanp ckona 6eToHa ¢ OOHAXKEHUEM MPO0JIbHOM 25 em?
apMaTyphbl

30.5. KoHTpPOJIb NPOBOA0B, I'PO303AIIUTHHIX TPOCOB

30.5.1. I1, K, M. U3mepeHue pacCTOSIHUI OT MPOBOI0B U TPOCOB

[Ipon3BoauTCsS N3MEPEHHE PACCTOSHUI OT MMPOBOJOB U IT'PO303AIUTHBIX TPOCOB J10
MOBEPXHOCTH 3E€MIJIU, 10 PA3JIMYHBIX 0OBEKTOB M COOPYKEHUI B MecTax CONMMKEHUH U
MEpECEYEHN, MEXKIY IPOBOJAAMHU PA3HBIX JIMHUW MPU COBMECTHOM ITOJBECKE

MIPOBO/IOB.

N3mepeHHbie pacCcTOSHUS JOJIKHBI YAOBIETBOPSITH TpeOoBaHusaM 1Y D.



N3mepenus npon3BoAsATCs nociie Bo3aeicTBUs Ha BJI mpenenbHbIX TOKOBBIX
Harpy30K, MEXaHHYECKUX Harpy30K 1 TEMIIEPaType OKPYKAIOLIET0 BO3/LyXa BBIIIE
pacyeTHBIX 3HAYCHMI, a TaK)Ke IEPUOIMYECKU He pexe | pas3a B 6 jeT Ha
NEePEeCeYCHUSIX U COMMKEHUSX.

[Ipu kanuTanbHOM PEMOHTE U3MEPEHUS MPOU3BOAATCS MOCIIE 3aMEHbI, IEPEMOHTAXA
WJTU TIEPETSKKU MPOBOJIOB (MX YYACTKOB).

30.5.2. II, M. KoHTpoJib cTpeJ1 mpoBeca, paccTosHMi 10 3j1eMeHToB BJI

[IpousBoauTCs U3MepeHue cTpell MpoBeca MPOBOJIOB U IPO303aIUTHBIX TPOCOB,
pPaccTOSHUM OT HUX JI0 3JIEMEHTOB OTIOP U MEXy MPOBOJIAMHU.

dakTryecKkas cTpesa MpoBeca He TOJDKHA OTINYAThCS OT MPEAYCMOTPEHHOU
MPOEKTOM OoJiee ueM Ha 5 % mpu yCIOBUU COOTBETCTBUSI HOPMATHBHBIM 3HAYCHUSM
PACCTOSIHUM JI0 36MJIM U TIEPECEKAEMbIX 00BEKTOB.

Paccrosinus o Bo3ayxy MEXIy MPOBOJIOM U TEJIOM OMOPBI, MEXIy IPOBOJAMHU Ha
TPAHCIO3UIIMOHHOW ONIOPE U Ha OTBETBJICHUSAX HE JIOJKHBI ObITH MEHbIIIE YeM Ha 10
% OT NnpeayCMOTPEHHBIX NPOEKTOM. PazHuIIa cTpel mpoBeca M1y IPOBOJIAMHU
pasHbIX (pa3 U MexIy IpoBoAaMH pa3inyHbIXx BJI mpu coBMecTHOM moaBecKe He
noJkHa npeBbiaTh 10 % OT MPOEKTHOrO 3HaYEHUS CTPEIIbI IPOBECA.

[Ipu onpenenennu pa3peryIMpoBKY MPOBOIOB paclieryieHHON (a3bl yroj pa3BopoTa
(a3l HE TOHKEH NMpeBbIaTh 10° OT MonoXkeHus1, IpelyCMOTPEHHOTO ipoekToM BJI,
WJIM Pa3HOCTh CTpPEJI TpoBeca MpoBoA0B (ha3bl HE JOMKHA npeBbaTh 20 %
paccrosiaust Mmexay npoBogamu a3l Ha BJI 330(220)-500 kB u 10 % - na BJI 750
kB.

ITepunonnuHocTh U3MEPEHMI - HE pexke | pasza B 6 net: Ha BJI 6-20 kB B 1-2 %
nposetos, Ha BJI 35-220 kB B 3-5 %, na BJI 330-750 kB B 1 % mposneTos.

30.5.3. M. KoHTpOJIb CeYeHHsi MPOBOIOB M I'PO303aAIUMTHBIX TPOCOB

I/ISMepﬂeTCﬂ miomaab CCUCHH:A IIPOBOAOB U I'PO303aIMUTHBIX TPOCOB, UI3MCHHUBIIASACS
BCJICOCTBHUC 06pI>IBa OTACJIBHBIX IIPOBOJIOK.

JlomycTMoe yMeHbIIIEHHE TUIOIIA N CEYEHHsI POBOJIOB U IPO303aIIUTHBIX TPOCOB
npuHuMaetcst B coorBercteuu ¢ TU BJI 35-800 kB.

30.5.4. I1, K, M. KoHTpOJIb COeIUHEHUI1 IPOBO0B U I'PO303aIIUTHHIX TPOCOB
[IpousBoaUTCS B COOTBETCTBUM C MOJIOKEHUAMHU pazzaena 31.
30.6. KOHTPOJIb M30JIATOPOB M U30JMPYIOIIHUX MOJABECOK

30.6.1. I1, K. U3mepenne conpoTUBJICHUS U30JITOPOB



N3mepenne conpotuieHus GaphopoBbIX MOABECHBIX U30ISTOPOB MPOU3BOIUTCS
MeraoMMeTpoM Ha HarpspkeHre 2500 B Tosbko npu Mojg0KUTENBHON TeMIEpaType
OKpYy>Karolero Bo3ayxa. [Ipu MoHTaxe U30ITOPOB CONPOTUBIIEHUE U30JISALUN
U3MEpPAETCA HEMOCPEICTBEHHO MIEPE] yCTAaHOBKOM U30JIATOPOB.

ComnpoTuBiIeHHE KaKI0TO MOIBECHOTO U30JIsTOpa JOKHO ObITh HEe MeHee 300 MOwm.

HeoOxoaumocTs ucbITaHus! IITHIPEBBIX HU30JsTOpoB HAa BJI onpenensercs ¢ yuerom
(bakTHYecKUX Mmoka3aTesel HaJIeXKHOCTH U30JIATOPOB M MECTHBIX YCIOBHIA
AKCILTyaTalHH.

30.6.2. M. U3mepenue pacnipee/ieHUs HANPSIKEHUS 110 U30JISITOPaM

Pacnpenenenue HanpsoxeHus no ¢pap(opoBbIM H30ISTOPaM B MOAIEPKUBAIOIINX U
HaATSOHKHBIX THUPJsSHAAX pou3BoAuTcs Ha BJI, Haxonsmeics moa HanpsiKeHUeM, pu
MOJIOKUTEIILHOM TEMIIEPATYPE OKPYKAIOIIETO BO3AyXa C MOMOIIbIO U3MEPUTEIHHOM
IITAaHTY WIH IITAHTH C IOCTOSIHHBIM HCKPOBBIM IIPOMEXYTKOM. Y CpeHEHHbIE
pacmnpeneseHus] HanpsDKEHUH 10 TIoIBECHBIM (haphopoBhIM u3osiTopam TupiasHa BJI
HanpsbkeHueM 35-500 kB mpusenens! B Tad. 30.4. [Ipu mpoBepke U30JATOPOB
M3MEPUTEIBLHOM IITAaHTOM U30JISATOp OpaKyeTcs, eCiu 3HaUeHHEe U3MEPEHHOTO Ha HEM
Hanpspkenust menee 50 % ykazannoro B Ta0i. 30.4. [Ipu nmpoBepke U3015TOPOB
HITAHTOM C MOCTOSTHHBIM UCKPOBBIM ITPOMEKYTKOM H30JIATOP OpaKyeTcs, ecliu
poOo MPOMEXKYTKA HE MPOUCXOTUT MPHU HAMPSHKEHUU, COOTBETCTBYIOLIEM
ne(pEeKTHOMY COCTOSIHUIO HaUMEHEE JICKTPUUYECKU HArpyKEHHOT'O U30JIATOpa
TUPJISTH/IBL.

[TepuogmuHocTh 3MepeHuit npuHuMaercs B coorsetctBun ¢ TU BJI 35-800 kB.

[Ipu monoXUTENbHBIX pe3yybTaTax mpoBepku 1o 1. 30.6.4 nposepka 1o 1. 30.6.2
MOKET HE MTPOU3BOJAUTHCS.

30.6.3. UcnbITaHUS Pa3JIMYHbIX H30JIITOPOB

HcnpiTanus ycraHOBIEHHBIX HA BJI CTEKIISIHHBIX TIOJIBECHBIX M30JIATOPOB,
M30JIATOPOB BCEX TUIIOB JUISl IOJABECKH I'PO303AIIUTHOTO TPOCA U MOJIMMEPHBIX
M30JIATOPOB HE IPOU3BOJIATCS; UX KOHTPOJIb OCYIIECTBIISIETCS BHEILIHUM OCMOTPOM.
30.7. I1, M. KoHTpOJIb JIUHEHHOH apMAaTypPhbI

KonTpoib mMHENHON apMaTyphl OCYILIECTBIISAECTCS BHEITHUM OCMOTPOM.

Jluneiinas apmarypa JOKHA OpakoBaThCS U MOAJIEKATh 3aMEHE, €CIIH:

- IOBEPXHOCTh ApMaTypPhl HOKPHITA CIUIOIIHOW KOPPO3UEH;

- B IETAJISIX apMaTypbl UMEIOTCS TPEIIMHBI, PAKOBUHBI, OIJIaBbl, U3THOBI;

- (hopMBI U pa3Mepsl JeTajeii He COOTBETCTBYIOT YePTEkKAM;



- OCH U JIpyTHE JIeTau MapHUPHBIX COWICHEHHH uMetoT u3Hoc 6osee 10 %.

Paccrosinue Mex 1y oCchblo racuTeNsi BUOpaIlMi U MECTOM BbIXOJIa PpoBoAa (Tpoca) u3
MOACP>KUBAIOIIETO WIIM HATSHKHOTO 3aKMMa, TOYKH CXOJa C POJIUKa
MHOTOPOJIMKOBOTO TIO/IBECA WJIM OT Kpas 3alIUTHON MY ThI HE JOJIKHO OTJIMYATHCS OT

MIPOEKTHOTO 3HaueHus 6osee yeM Ha £25 MM.

Paccrosinus MCXKAY I'pyliraMyu AUCTAHOWMOHHBIX PACIIOPOK HE JOJDKHBI OTIIMYATHCA OT

npoekTHoro 0osiee yeM Ha +10 %.

Paccrosiaus Mex oy poraMu UCKPOBBIX IPOMEKYTKOB Ha TPO303aIIUTHBIX TPOCaX HE
JIOJIKHBI OTJIMYATHCS OT MPOEKTHOTO Oosiee ueM Ha £10 %.

30.8. I1, K, M. IIpoBepka 3a3eMJISI0OILET0 YCTPOHCTBA

[TpoBepka 3a3eMIISFOIIETO YCTPOWCTBA MPOU3BOAMTCS B COOTBETCTBHU C pa3aesioM 28.

30.9. 11, K, M. IIpoBepka Tpy04aThIX Pa3psiIHUKOB U 3aAIMTHBIX MPOMEKYTKOB

[IpoBepka TpyOUaTHIX Pa3psIHUKOB U 3aIIUTHBIX MTPOMEXKYTKOB IIPOU3BOIUTCS B
COOTBETCTBUH C Pa3ieyioM 22.

YcpeaHeHHbIe pacnipeieIeHUs] HATPSAKEHU 110 MOABECHbIM (pap(popoBbIM

Pabouee
HanpspkeHue, KB | uzonsropos

uzoasitopam rupiasing BJI 35-500 kB

KonunuectBo

Tabauma 30.4

Hanpspxkenue, kB, Ha n3onsTope HOMep (cuuTast OT TpaBepCl

B TUPJISIHIE,

JIuHelHoe |((ha3Hoe T L2344 56| 7 |89 [10JIT|12[13]14]15]16|17|18|1¢
500 290 26 1210y 8 | 7 |76 6 6666|779 |LOJ11]12]13]14
23 151412 11| TTJI0} 9 |99 899 |9 |10]1T|12[13]141:

22 16151412 | 1T |11} 10 10}9 |9 J1O[10[11T1}12|13|14}15]1¢

20 16151413 |12 |12} 12 JTT|IT|TT12[1213]14]15]|161719|2]

330 190 20 L9887 |7 7 747 7717899 | |12[14]1¢
19 L[99 498 |8 8] 7 |77 88|89 |10[1T{12[14]17]2(




Pabouee
HanpspkeHue, KB | uzonaropos

KonunuectBoO

Hanpspxkenue, kB, Ha n3onsTope HOMep (cuuTast OT TpaBepC

B TUPJIAHAC,

NMHeiiHOe |pasHoe, T 10230456 7 |8]9|t0jt1]i2]13]14]15]16]17]18]1¢
18 [11)9]9| 8| 88| 8 |8]8]8|8]9]tof12f13f15]18]21] -

17 [1210)9] 9| 88| 8 |8]|8]9to]i1|12|14f16[1821] - | -

16 (1210|999 ]9] 9 |9]9]|toft1]13|14f17[19R2|- |- | -

15 [12]10/9] 9 | 9 9| 10 [11]12]13[14]15]17|19p2| - | - | - | -

220 | 127 14 of8f71717106]| 7 |7|8]9]tojttf3f18] | -|-|-]-
13 |1o|8 8|8 |7(7] 7 8|8 1o]12)14pof-|-|-|-|-]-

110 65 8 8|655l6,5(8 10 f17f-|-|-1-1-1-1-1-]-]-1-
7 o657 8,50t0018,5)-f-1-1-1-f-4-1-1-|-]-]-

6 w8709 1ol = f-1-1-0-0-1-4-1-14-1-1-1-

35 20 4 al3lslsl-0-0 - 0-0-0-0-0-d-0-1-0-1-1-1-
3 olslof-0-0-0-0-0-0-0-0-0-0-1-0-1-1-1-

2 oo -1 -1 -1-1 - (-0-0-0-0-1-01-0-0-1-1-1-

IIpumeuyanune. Cymma HanpsHKEHUM, U3MEPEHHBIX 110 U30JATOPAaM TUPJISIHABL, HE
JI0JIKHA OTAMYaThes OT dasHoro HanpspkeHus: BJI 6onee yem Ha 10 % 15 TupisHa
Ha METaJUIMYECKUX U Kele300eTOHHBIX onopax u 6osee uem Ha £20 % - Ha
JEPEBSIHHBIX.

31. KOHTAKTHBIE COEANHEHUA
IMPOBOJOB, I'PO303AHIUTHBIX
TPOCOB (TPOCOB), CbOPHbBIX U
COEAUHUTEJIbHbBIX HINUH

31.1. M. Ten10BU3MOHHBIA KOHTPOJIb KOHTAKTHBIX COeIUHEHU



[IpousBoAMTCS TETIIOBU3MOHHBIN KOHTPOJIb KOHTAaKTHBIX coenuHeHuit (KC) Bcex
WICIIOJTHEHUI B COOTBETCTBUU C YKA3aHUAMM NPUIOKEHUS 3.

31.2. I1, K. KoHTpOJIb cIPECCOBAHHBIX KOHTAKTHBIX COeIUHECHUN

Kontponmupyrorcs reomerpuueckue pazmepsl u coctosinue KC nmpoBonos u
IPO303alUTHBIX TPOCOB (TpocoB) BJI u muH pacnpeaenuTenbHbIX YCTPOICTB.

['eomeTrpuueckue pazmepsl (JJIMHA U AUAMETP CIIPECCOBAHHON YacTH KOpITyca
3a)KUMa) He JOJDKHBI OTJIMYAThCs OT TPeOyeMbIX TEXHOJIOTMUECKUMHU YKa3aHUSIMU 110
MoHTaxy KC.

CranbHOM cepZIeuHUK CIIPECCOBAHHOTO COETMHUTENILHOTO 3a)KMMa HE JI0JKEH ObITh
CMeEILIEH OTHOCUTEIHLHO CUMMETPUYECKOTO MOJIOXKEHUs 6osee yeM Ha 15 % anunbl
IIPEeCCyEeMOM 4acTU MPOBOJA.

Ha noBepxHOCTH 3a5kMMa He JTOJIKHO OBITh TPEIIMH, KOPPO3UH, MEXaHUYECKUX
MTOBPEXKACHUU.

[Ipu mpueMke B 3KCILTyaTalnio BHIOOPOYHO KOHTposiupyeTcst He MeHee 3 %
YCTaHOBJICHHBIX 32)KMMOB Ka)K/I0r0 TUIIOpa3Mepa (MapKu).

31.3. 11, K. KoHTPO/Ib KOHTAKTHBIX COeIMHEHU I, BHIMOJHEHHBIX ¢ IPUMEHECHUEM
OBAJIbHBIX COCIUHUTEIBbHBIX 3a5KMMOB

[IpoBepsitoTcst reomeTpuueckue pasmepsl u cocrosinne KC npoBoaos u
IPO303alUTHBIX TPOCOB.

FGOMeTpI/I‘IeCKI/IG PasMEpPbl COCAMHUTCIIBHBIX 3aKMMOB ITIOCJIC MOHTA>Ka HC JTOJI?KHBI
OTIIMYATBhCA OT MMPCAYCMOTPCHHBIX TCXHOJIOTHYCCKUMHA YKA3aHHUAMMU 110 MOHTAXy
3aKMUMOB.

Ha noBepxHOCTH 3a5kMMa HE JTOJIKHO OBITh TPEIIMH, KOPPO3UH (HA CTATBHBIX
COEJIMHUTEIBHBIX 32)KUMAX ), MEXaHUYECKUX MOBPEKICHUI.

Ywucio BUTKOB CKPYTKH CKPYYHBAEMBIX 32)KUMOB Ha CTAJICATIOMUHHUEBBIX,
ATFOMUHHUEBBIX U MEJTHBIX MTPOBOJIaX HE JOJKHO COCTaBIATh MeHee 4 u Oonee 4,5, a
3akumoB Tuna COAC-95-3 npu coenuuennu mpoBo1oB Mapku AXKC 70/39 - menee 5
u Ooiee 5,5 BUTKa.

[Ipu npuemke B 3kcruTyaranuio BJI koHTponupyeTcs: BBIOOpOYHO HE MeHee 2 %
YCTaHOBJICHHBIX 32)KMMOB Ka)k/I0r0 TUIIOpa3Mepa.

31.4. KoHTPOJb 00JTOBBIX KOHTAKTHBIX CO€IMHEHMUIT

31.4.1. I1, K. KoHTpoJIb 3aTHAKKHM 00JTOB KOHTAKTHBIX CO€JMHEHUMN



[IpoBepsiercs 3aTsikka 60aT0B KC, BBIIIOJIHEHHBIX C MPUMEHEHUEM COEIMHUTEIbHBIX
IJIAIIEYHBIX, TIETJIEBBIX MEPEXOAHBIX, COEAMHUTEIbHBIX MEPEXOIHBIX,
OTBETBUTEJIbHBIX, AMIMAPATHBIX 3A)KUMOB; IPOBEPKA IPOU3BOJIUTCS B COOTBETCTBUU C
MHCTPYKIUEHN M0 UX MOHTAXYy.

31.4.2. M. U3mepeHue nepexoaHbIX CONPOTHBJIEHUI

H3mepsieTcs mepexoaHoe conpoTunieHue Beex 60atoBbix KC HeM301upoBaHHBIX
npoBoioB BJI nanpsixxenuem 35-750 kB, muH 1 TOKONPOBOI0OB HA HOMUHAJIBHBINA TOK
1000 A u Oostee, koHTaKTHBIX coenuHenuii muH OPY 35 kB u BoIIIE.

Ha BJI conpoTtuBieHune yqacTka mpoBojia C COSTUHUTENIEM HE JJOJDKHO 0oJiee 4yeM B 2
pasa NpeBhIIIATh CONPOTUBIICHUE YYACTKA LIEJIOr0 MPOBOAA TAaKOM ke JJIMHBL, IS
COEIMHUTENIEN HA NOJACTAHIUAX COOTHOLIEHUE U3MEPEHHBIX CONPOTUBIICHUN HE
JIOJI’KHO OBITH Oosee 1,2.

[IeprognuHOCTH KOHTPOJIA - HE pexe 1 pasza B 6 Jier.

[Ipu y10BIE€TBOPUTENBHBIX PE3yJIbTaTaX TEIJIOBUZUOHHOTO KOHTPOJISI KOHTPOJIb U
poBepKH 10 1. 31.4.2 MOTYT HE IPOU3BOAUTHCH.

31.5. 11, K. KoHTpO/1b CBAPHBIX KOHTAKTHBIX COCIUHECHNH

31.5.1. KOHTPO/Ib KOHTAKTHBIX COCAMHEHHUI1, BHINOJHEHHBIX ¢ IPUMEHECHUEM
TEPMHUTHBIX IATPOHOB

Kontpomupyercst KC npoBooB BJI u cOopHBIX coeuHUTENBHBIX MHH PV,
BBITNOJIHEHHBIX C TPUMEHEHNEM TEPMUTHBIX IMATPOHOB. B CBApHOM COETMHEHNH HE
JIOJIKHO OBITh:

- IEPEKOT0B HApY>KHOTO MOBHBA MPOBOJA WM HapYUICHHs CBAPKU IIPU Neperuode
CBapEHHBIX KOHIIOB MPOBO/A;

- yCaJIOUYHBIX PAaKOBUH B MECTE CBapKu IIyOnHOM Oosee 1/3 quameTpa nmpoBojaa u3
ATFOMUHMSI, CTUIABOB MJIM ME/IH TITyOUHOM OoJiee 6 MM - CTaIeaTFOMUHUEBOTO
nposoja ceucHueM 150-600 Mm>.

31.5.2. KOHTPOJIb KOHTAKTHBIX COCAMHEHU KECTKUX COOPHBIX U
COCIMHUTEIbHBIX IIMH PY, BHINOJHEHHBIX CBAPKOI

[IpoBepsiercsa cocrosinue cBapku KC.

B cBapHOM coeuHEHNH HE AOJKHO OBITh TPELIUH, IPOYKOTOB, KPATEPOB, HEIPOBAPOB
cBapHoro mBa 6oisee 10 % ero qunbl ipu riayOune 6omee 15 % TonmHbI
CBapHMBAEMOI'0 METAJUIA; CyMMapHOE 3HAYEHUE HEITPOBAPOB, MIOJIPE30B, rA30BBIX MOP
U BOJIb()PaMOBBIX BKJIFOUEHUH B IIBaX CBAPMBAEMBIX AJFOMHUHUEBBIX IIMH JOJIKHO
ObITh HE Oosiee 15 % TONIIMHBI CBAPUBAEMOT0 METAJlIa B KAXKIOM PacCMaTpUBAEMOM
CEUCHUM.



32. JJEKTPOOBOPYJIOBAHUE
CUCTEM BO3bYXJIEHUSA
I'EHEPATOPOB U CUHXPOHHBbIX
KOMIIEHCATOPOB

32.1. KoHTpOJIb cCcTEM BO30Y:KIEHUS

B pa3znene npuBoasTcs 00beM M HOPMBI UCTIBITAHUIA CUIIOBOTO 00OPYIOBaHUS CUCTEM
TUPUCTOPHOTO camMoB0O30yxkaeHHS (00001eHHOe 00603HaueHne CTC), cuctem
He3aBucuMoro Tupuctoproro Bo3oyxaenus (CTH), cucrem OeciieTogyHOTO
B0o30yxnenus (bCB), cuctemM moynpoBOJHUKOBOTO BEICOKOYACTOTHOTO
B030yxieHus (BY). Ykazanus o npoBepke U KOHTPOJIIO aBTOMaTHUYECKOTO
perymnsTopa Bo30yxaeHus (APB), ycTpoicTB 3amuThl, yrpaBieHHs], aBTOMAaTHKH,
IUArHOCTUKH U T.1I. IpuBoAiTcs B [IpaBuiiax TEXHHUECKOTO 00CITy)KUBAHUS CUCTEM
BO30Y>KJIEHUS, METOIMUECKUX YKa3aHUIX 10 HAJIAJIKe U 3aBOJICKUX MaTepuaiax Ha
KQXKJIBIM THUIT CUCTEMBI BO30YKICHUS.

32.2. U3mepeHne CONPOTUBJICHUS U30JISIIIUU

Hopmbl Ha BeTMYMHBI COTTPOTUBIICHUS U3O0JISIITUN, U3MEPSIEMOTO Tpu Temiiepatype 10-
30 °C, npuBenensl B Tabm. 32.1.

32.3. UcnibITaHKS NOBBIIICHHBIM HANPSIZKEHHEM MPOMbILIJICHHOM YaCTOTHI

3HaueHHE UCTIBITATENILHOTO HAMPSHKEHUS PUHUMAETCsI coryiacHo Tabm. 32.1.
[IpoAOIKUTENBHOCTD TPUIIOKEHHS UCTIBITATEIBHOTO HAIIPSDKEHUS - | MUH.

32.4. 11, K. U3mepeHue cOnpoTHBJICHHUS MOCTOAHHOMY TOKY 00MOTOK
TPAHC(POPMATOPOB M IICKTPUYECKHUX MAIIUH B CHCTEMAaX BO30Y:KICHHUS

N3Mmepenus cOpOTUBIEHUN MPOU3BOAATCS IPU YCTAHOBUBILEHCS TEMIIEPATYpE,
OJIM3KOM K TeMIEpaType OKpy:Karomieil cpespl. I3MepeHHoe COpOTUBIICHUE IS
CPAaBHEHMS €r0 C 3aBOJCKUMHU JAHHBIMU WM JAHHBIMU MPEABIAYIINX U3MEPEHUI
IIPUBOJIUTCA K COOTBETCTBYIOLIEN TEMIIEPATYypE.

ConpoTuBiieHnE OOMOTOK 3JIEKTPUYECKHUX MAIllMH (BCIIOMOTATeNIbHbIN reHepaTop B
cucteme CTH, uaaykTOpHBI reHepatop B cucteme BY, oOparieHHbI CHHXPOHHBIHI
renepatop B cucteme bCB) He nomkHO oTindaThest 6osiee ueM Ha 2 % OT 3aBOJICKUX
JAHHBIX WIHM JAHHBIX MPEeAbLAYLIUX U3MEPEHH; 00MOTOK TpaHchopMaTopoB
(BempsimutenbHbiXx B cucteMax CTC, CTH, BCB; nociienoBatenbHbIX - B OTIEIBHBIX
cucremax CTC) - 6osee yem Ha 5 %. ConpoTUBICHUS NAapAJUIETbHBIX BETBEH
pabounx 0OMOTOK MHAYKTOPHBIX T€HEPATOPOB HE OJKHBI OTIUYATHCS APYT OT ApyTa
6onee ueM Ha 15 %, conpoTuBieHus a3 BpalarouXcs N0AB030yAUTENEH - HE
6onee ueM Ha 10 %.



Tabmuna 32.1

COHpOTI/IBJ]eHl/Ie H30JIIHA X1 HCIIBITATCJIbHOC HAIIPHIKCHUC

N3mepeHne conpoTUBIEHUS N30ISUN

HcnplTanue OBBIIICHHBIM

HaIpsKEHUEM
Hcneityembri MUHAMAJIBHOE
00BEKT HampspKCHUE 3HAYCHHUC 3HaueHue
KaTeropus BU/]I
..|MeraoMmeTpa, [compoTHBICHHUS UCIIBITATEIIbHOT
[MCTIBITAHU I VICIIBITAHUS
B W30JISI1IMH, HANPSKECHUS
MOwMm

1. TupucropHsbIit I, K 2500 5 IT 0,8 3aBOACKOrO

peoOpa3oBaTeb
TII) nenu poTtopa
JIABHOTO TeHEepaTopay
cucTeMax
030yxaenus CTC,
TH: cunoseie
TOKOBEIYIIHE IIETTH
peobpaszoBarene,
EBSIBaHHHe C
THPUCTOPAMH
BalTUTHBIC TS ,
TOPUYHBIE OOMOTKH
EBIXOI[HBIX
TpaHchOpMaTOpOB
ICUCTEMBI
yTpaBJIeHUsS U T.11.;
PUMBIKAIOIINE K
peobpazoBatTesam
TKITIOYCHHBIC
a3beMHUTENN
CTC), nepBuuHbIe
OMOTKH
ancopmMatopoB
O0OCTBEHHBIX HYX]
CTC). B cucremax ¢
OJISTHBIM
xnaxneaueMm TI1
oJla ipu
CIIBITAHUSX
TCYTCTBYET

CHIBITATENLHOTY
arnpskeHus T11
o He meHee 0,8

BaBOJICKOTO
CIBITATEIHLHOT(

EaHp}I)KCHI/IH

DOMOTKH POTOP:S




N3mepenue conpoTUBIICHUS U30ISLINT

HcnplTaHue MOBBIITICHHBIM

HaIpsHKEHUEM
Hcmbityembrii MHHUMAJILHOE
00BEKT HaImpsDKCHUE 3HAYCHHUC 3HaueHue
KaTeropus
benrram METAOMMETPa, (COnpOTHBACHUS | | HCTIBITATENLHOT
B 301U, HAIPSKECHUS
MOwMm
2. TUPUCTOPHBIHA IL K 1000 5 0,8 3aBOJCKOIO
peoOpasoBarenb B CIBITATEIbHOT(
enu BO30Y KIEHUs anpsoxeHus T11
030y aAUTENSI o "He menee 0,8
ucrembl bCB: CIIBITATEJIbHOT
WJIOBbIE anpsHKEHUS
TOKOBEAYIIUE YaCTH, OOMOTKH
TUPUCTOPHI U BO30YXKICHUS
BSI3aHHBIC C HUMH OOpAIIEHHOTO
Eenn (em. m. 1). eHepaTopa Win
TupucropHbeIi FBF
peoOpa3oBateib B
enu BO30Y KIEHUs
I' cucremst CTH
3. BeinpsimutenbHas I, K 1000 5 0,8 3aBoCKOTrO
[YCTaHOBKA B CHCTEME VMICIIBITATEIbHOI




Hcneityembri
00BEKT

E‘I BO30Y KJICHUS

N3mepenue conpoTUBIICHUS U30ISLINT

KaTeropus
[McOopITAaHUN

HanpsOKEeHUe
IMEeraoMMmeTpa,
B

MHHHMAaJIbHOE
3HAYECHHUE

[conpoTHBIICHUS

30U,
MOwM

HcnplTaHue MOBBIITICHHBIM
HAaIps>KCHUEM

BUJ]
MCIIBITAHUS

3HaueHue
UCTIBITATEIIHHOT
HaIPSHKSHUS

anpsKeHUsI
BIPSIMUTEIIBHC
CTaHOBKH, HO H
enee 0,8
CTIBITATEILHOTY
anpsKeHUs
DOMOTKH POTOP:

4.
CIIoMoTraTeIbHbIN
WHXPOHHBIN
enepatop BI' B
ncremax CTH:

- 0OMOTKH cTaTtopa

ILK

2500

Cormnacuo 1. 3.3

0,8 3aBoCKOTrO
CITBITATEIIBHOT
Eanpan(eﬁm
ODOMOTKH CTaTOP
BI', HO HE HMIKE
0,8 3aBoCKOTO
CITBITATEIIbHOT
Eanpancem/m
OOMOTKH POTOPE
JIABHOT'O
[:eHepaTopa

- 0OMOTKH
IBO30Y KJICHUS

1000

Cormacuo 1. 3.3

0,8 3aBoCKOTrO

ECHBITaTeJIBHOF(
anpsOKCHUS
OOMOTKH

BO30YKIECHUS B




N3mepenue conpoTUBIICHUS U30ISLINT

HcnplTaHue MOBBIITICHHBIM

HaIPSHKEHUEM
Hcmbityembrii MHHUMAJILHOE
00BEKT HaImpsDKCHUE 3HAYCHHUC 3HaueHue
KaTeropus
benrram METAOMMETPa, (COnpOTHBACHUS | | HCTIBITATENLHOT
B 301U, HAIPSKECHUS
MOwMm
S. UHayKTOpHBIN
eHepaTop B cUCTEME
U B030Y X ICHUS:
- pabourie OOMOTKH I, K 1000 5 0,8 3aBOJICKOTO
TpH (a3bl) u CIBITaTEIBHOT(
OMOTKa Eanpmxeﬁm
0CJIeI0BATEIILHOTO O0OMOTOK, HO HE
030y>KIeHUS mwxke 0,8
CIBITATEIIHLHOT(
aTPSHKCHHUST
DOMOTKH POTOP:
reHepaTopa
- 0OMOTKH I, K 1,0 5 0,8 3aBOJCKOTO
€3aBHCHMOTO CIBITATEIHHOT
E036Y}KI[GHI/I$I Eanpﬂnceﬁpm
0OMOTOK
. [TogBo30y1uTEND I, K 1000 5 0,8 3aBOJICKOrO
cucrteme BY CIIBITATEIILHOT
030y>KIeHUs Eanp;mcem/m

7. O6paleHHbII
eHEepaTop
OBMECTHO C
paIaronuMcs
peoOpa3oBaTesieM B
ncreme bCB:




N3mepenue conpoTUBIICHUS U30ISLINT

HcnplTaHue MOBBIITICHHBIM

HaMpsHKCHUEM
HcnbiTyembrii MHMHMMAJIbHOE
00BEKT HaImpsDKCHUE 3HAYCHHUC 3HaueHue
KaTeropus BU/]I
benrram METAOMMETPa, (COnpOTHBACHUS | | HCTIBITATENLHOT
B W30JISILUH, HaIPSKEHUS
MOwMm
0OMOTKH SIKOPS II, K 1000 5,0 IT 0,8 3aBoJICKOrO
OBMECTHO C CIIBITATEITHLHOT(
palaoumMcs Eanpﬂncemm
peobpazoBaresneM; OOMOTKH SIKOPSI
- 0OMOTKH ILLK 500 5,0 IT 0,8 3aBOJCKOrO
030y KICHUS CIIBITATEIHHOT(
OpalieHHOTro Eanp;mcem/m
eHeparopa OOMOTKH
030y>KJIeHus, H
EIG MeHee 1,2 KB
,8 3aBOJICKOTO
(8. Bempsimurensubiii| 11, K 2500 CorunacHo 1. 6.4 IT CITBITATEIBHOT(
Tpancopmatop BT anpsOKCHUS
cucrtemax CTC 00OMOTOK
EpaHC(bopMaTOp
IBeinmpssMuTenbHbIe 1, K 2500- To xe IT TOPUYHBIC
TpaHc(opmaTopsl B IIepBUYHAS OOMOTKH JUIst
ucTeMax oOMOTKa CB u BI' - He
030yxaeaust BI' 1000- enee 1,2 kB
CTH) u bCB BTOpUYHAs
00OMOTKa To xe
Ei I, K 2500 To xe I 0,8 3aBoCKOTrO
OCJIe/IOBaTENIbHbIE CIBITATEIHHOT(
TpaHchOpMaTOpPHI B Eanpﬂnceﬁpm
cucremax CTC 0OMOTOK




N3mepenue conpoTUBIICHUS U30ISLINT

HcnplTaHue MOBBIITICHHBIM

HaIpsKeHUEM
Hcmbityembrii MHHUMAJILHOE
00BEKT HaImpsDKCHUE 3HAYCHHUC 3HaueHue
KaTeropus BU/]I
benrram METAOMMETPa, (COnpOTHBACHUS | | HCTIBITATENLHOT
B 301U, HAIPSKECHUS
MOwMm
10. ToxonpoBOAbI,
BSI3bIBAIOIINE
CTOYHUKH MMUTAHUS
BI' B cuctreme CTH,
T u IIT B cucreme
TC, UHIYKTOPHBII
eHeparop B BU
HUCTEME) C

TUPUCTOPHBIMU WU

TMOTHBIMU

mpeoOpa3oBaTEISIMH,

TOKOTIPOBO/IbI
OCTOSIHHOTO TOKa!

- 0e3 I, K 2500 10 1 0,8 3aBOACKOTO
PUCOETMHEHHOU CIBITATEITHLHOT
napaTypbl anpspKeHUst

OKOITPOBOJIOB

- C MPUCOETMHEHHOU I, K 2500 5 n 0,8 3aBOJICKOTO

laIrapaTypou

ECHBITaTeJIBHOF(
aTPSHKCHHUST
DOMOTKH POTOP:S

11. Cunoseie

HIIEMEHTHI CHCTEM
TC, CTH, BY
MCTOYHHMKH
WUTaHUS,
peoOpa3oBaTeiu u
JI.) CO Bceit
PUCOEIMHEHHOU
IapaTypou BIUIOTh
O BBIKJIFOUaTeseH
BOJIa BO30YKICHUS




Hcneityembri
00BEKT

100 110
a3beIUHUTENEH
BIXOJIa
peobpazoBarenei
CXEMBI CHCTEM
030y>xIeHus 0e3
€3epPBHBIX

030y aUTENeH):

N3mepenue conpoTUBIICHUS U30ISLINT

KaTeropus
[McOopITAaHUN

HanpsOKEeHUe
IMEeraoMMmeTpa,
B

MHHHMAaJIbHOE
3HAYECHHUE

[conpoTHBIICHUS

30U,
MOwM

HcnplTaHue MOBBIITICHHBIM
HAaIps>KCHUEM

BUJ]
HCITBLITAHUS

3HaueHue
UCTIBITATEIIHHOT
HaIPSHKSHUS

- CUCTEMEI 0€e3
OJITHOTO
XJIaXKICHUS
peoOpazoBareseil u
BOJISIHBIM
XJTAKICHUEM TIPH
€3aroJIHCHHOMN
010U CUCTEME
XJIaKICHUS,

1000

1,0

1,0 xB

- IIPU 3aI10JIHEHHON
07101 (C yACIbHBIM
OTNIPOTHUBJICHUEM HE
eHee 75 kKOM-cMm)
HUCTEME
xnaxaeHus TII

1000

0,150

1,0 kB

12. CunoBble nenu
030y X ICHUS
eHeparopa 0e3
OMOTKH poTopa

ITIOCJI€ BBIKIIIOYATCIIA

BOJIa BO3OYKIEHUS

T pa3beIUHUTENCH

OCTOSIHHOTO TOKa,
M. 1. 11):

1000

1,0

0,8 3aBOCKOTO

CIBITATEIHHOT(
anpsKeHUs
oTopa




I/IBMCPGHI/IG COIIPOTUBJICHHA U30JIAINH

HcnbiTaHne NOBBIIICHHBIM

HaIps)KEHUEM
Hcneityembri MHHHUMAJIBHOE
00BEKT HaImpsDKCHUE 3Ha4YCHHUEC 3HaueHue
KaTeropus BU]I
., [MEraoMmMeTpa, [COpOTUBIICHUSA UCIIBITATEIBHOI
[MCTIBITAHU I VICIIBITAHUS
B U30JISLHH, HAIPSIKEHUS
MOwMm

ctpoiictBo AI'TI,

a3psIAHUK, CUIIOBOM

€3UCTOD,

WHOIIPOBOJIBI U T.J.

e,
OJIKJTIOYEHHBIE K
3MEPUTETbHBIM
OJIbIIAM B CHCTEME
CB (obmoTka
0TOpa OTKJIIOYEHA)

IIpumeuanue. B Tabnuiie MpuBEICHO UCTIBITATEILHOE HATIPSDKEHHUE MMPOMBIIIIICHHON
Y4acTOTBhI, €CJIU CHEUAIIBHO HE OTOBOPEHO MHOE.

32.5. 11, K. IIpoBepka TpanchopmMaTopoB (BHINIPAMHUTEIbHBIX,
1ocJj1e10BaTeIbHbIX, COOCTBEHHBIX HY:K/, HAYaJIbHOI0 BO30YKIEHUS,
U3MEPUTEIbHBIX TPAHC(POPMATOPOB HANIPSIZKEHUS M TOKA)

[IpoBepka NpoOU3BOAUTCS B COOTBETCTBUH C 00HEMOM U HOPMaMHU, U3JI0KEHHBIMH B
pazaenax 6, 7. J{nst mocinenoBarensHbIX TpancopmaTtopos [1T npu npoBepkax mo
kareropuu [1, Kpome TOro, OnpeaenseTcst 3aBUCUMOCTh MEXTy HAIPSDKEHUSIMU Ha
Pa30MKHYTBHIX BTOPHYHBIX 0OMOTKaX U TOKOM ctatopa renepatopa Uyur =f (1o ).

Xapakrepuctuka Uy, =f( [ ) onpenenseTcs Ipu CHATUN XapaKTEPUCTUK
Tpex(}a3zHOro KOPOTKOTO 3aMbIKaHUs 0JI0Ka (TeHepaTopa) M0 / cruom - XAPAKTEPUCTUKU
oTaenbHBIX (a3 (Mpu oHO(A3HBIX MOCIEI0BATEILHBIX TPAHCPOPMATOPAX) HE
JOJDKHBI Pa3IudaThCs MEXTy coooi 6osiee ueM Ha 5 %.

32.6. I1, K. Onpeaesienne XapakTepuCTHK BCIIOMOTaTeJIbHOI0 CHHXPOHHOTI'0
reHeparopa npoMbinLieHHO YacToThl B cucremax CTH

Bcnomorarenshsiil renepatop (BI') mpoBepsieTcst B COOTBETCTBUU C MOJIOKEHUSIMU
paznena 3.



[Ipu ucnbITaHKUAX XapaKTEpUCTUKA KOPOTKOTro 3ambikanusa Bl onpenensercs

10 1 1w » @ XapaKTEPUCTUKA X0JIOCTOTO X012 110 1,3 U ¢ruow C IPOBEPKOM BUTKOBOM
W30JISIANA B TEYEHHUE 5 MUH TOJBKO MPU MPUEMOYHBIX UCTBITAHUAX U MOJHOW WIIH
JaCTHYHOHN 3aME€HE 0OMOTOK.

32.7. 11, K. Onpenesienne XapakTepUuCTUK MHAYKTOPHOI0 reHepPaTopa COBMECTHO
¢ BBINPSAMUTEIBLHON YCTaHOBKOM B cucteMax BY Bo30y:kaenusi npu
OTKJIIOYECHHOH 00MOTKE I0CJIeI0BATEILHOI0 BO30Y KICHUSA

XapakTepuCcTUKa X0JIOCTOr0 X0/1a MHAYKTOPHOTO T€HEpaTOpa COBMECTHO €
BoIIPSIMUTENBHOU yCTaHOBKOW (BY) ( Uy, Usy =f( 14y ), 7€ 145 - TOK B OOMOTKE
HE3aBUCUMOT0 BO30YKJIeHUs ), onpeersieMas 10 3HaueHus U,y , COOTBETCTBYIOILETO
YABOCHHOMY HOMMHAJIbHOMY 3HAUEHHUIO HAIPSLDKEHUSI pOTOPA, HE JTOJDKHA OTINYAThCS
OT 3aBOJICKOM WJIM OT paHee ONpeIesIeHHON XapaKTepUCTUKH OoJiee ueM Ha 5 %.
Pa3bpoc HanpspkeHUu MeXxay MOClieI0OBaTeIbHO COEIMHEHHBIMU BeHTWIsIMU BY He
JOJKEH npeBbiath 10 % cpeaHero 3HaueHusl.

XapakTepucTuka KOPOTKOTO 3aMbIKaHUsl HHIYKTOPHOIO TeHepaTopa coBMecTHO ¢ BY
TaK)Ke He JI0JDKHA OTIMYaThest Oosiee yeM Ha 5 % oT 3aBojAckoil. [Ipu BeIIpsIMIIEHHOM
TOKE, COOTBETCTBYIOIIIEM HOMHUHAIILHOMY TOKY pOTOpa, pa3dpoc TOKOB MO
napajijieIbHBIM BETBSM B Iuieuax BY He nomkeH npesbiath +20 % cpeaHero
3HaueHus. Onpeaensercsa TakKe Harpy304Hasi XapaKTepUCTUKA MPU pabOTe HA POTOP
10 I oxx [ 1s=f(1ss)], TI€ I 55 - TOK BO3OYXKIEHUS BO30YAUTEIIS.

32.8. 11, K. Onpenesienne BHEIIHEH XapAKTEPUCTHKH BPAIIAKO LT 0CH
noaBo30yaurtess B cucreMax BU Bo30yxkaeHus

[Ipu u3MeHeHnn Harpy3Ku Ha N0JBO30yAUTENb (Harpy3Kou sBIseTCs
aBTOMAaTHUUECKHUH PEryJIaTop BO30YKIACHUS ) U3MEHEHUE HANPSXKEHUS
10/1IBO30YTUTEIIS HE JI0JKHO MPEBBIIATh BEIMYMHBI, YKa3aHHOM B 3aBOJICKON
JoKyMeHTaluu. PasHocTh HanpspkeHuit o (azam He AoJpkHA npeBbimath 10 %.

32.9.11, K. T. IIpoBepka 3;1eMeHTOB 00pallleHHOT0 CHHXPOHHOI0 reHepaTopa,
Bpamamwuerocs npeoopasonaress B cucreme bCB

N3mepsroTcst COMPOTUBIIEHMS IOCTOSTHHOMY TOKY MEPEXO/IHBIX KOHTAKTHBIX
COEJIMHEHNI BpaIatOUIErocsl BEIIPSIMUTEIS: COITPOTUBIIEHNE TOKONIPOBOAA,
COCTOSIIIETO U3 BHIBOJOB OOMOTOK U IMPOXOAHBIX IIMUJIEK, COSTUHAIONINX 0OMOTKY
AKOPSA C MIPEIOXPAHUTENSIMU (TIPU UX HAJIMYUH); COCTUHEHUSI BEHTUJIEH C
MIPENOXPAHUTEISIMU; CONPOTUBIIEHUE CaMUX MPEAOXPAHUTEIIEH BPAIIAIOIIETOCs
npeobpazoBatesns. Pe3ynbrarel n3MepeHuil cpaBHUBAIOTCS C 3aBOJICKUMUA HOPMaMHU.

[IpoBepsitoTCst yCuIus 3aTsHDKKUA BEHTHIIEH, npenoxpanuTeneit, RC -ueneu,
BAPUCTOPOB U T.JI. B COOTBETCTBUHU C 3aBOJICKUMU HOPMaMHU.

N3mepsiroTcst oOpaTHBIC TOKM BEHTUJIEH BpaIllaloIIerocs mpeoopa3oBartesis B MOJTHON
cxeMe ¢ RC -uensimu (J1u60 BapuCTOpaMu) NMPU HANPSHKEHUH, PABHOM



IMOBTOPAIOIICMYCA I JaHHOI'O KJ1acca. Toku He JOJIKHBI ITPCBBIMIATh JOITYCTUMBIC
3HAUCHH:, YKA3aHHBIC B 3aBOJACKHUX MHCTPYKIUAX Ha CUCTCMbI B036y}KI[eHI/I$I.

32.10. IL, K. OnpenesieHue XxapaKTepuCTUK 00PallleHHOI0 FTeHepaTopa U
BPalAIOLIErocsl BLINPSIMUTENS B pe:KMMAX Tpex(a3Horo KOPOTKOro 3aMbIKAHUS
resHeparopa (0;10ka), NpoOBepPKa TOYHOCTH U3MEPEHNsI TOKA POTopa

N3mepsiroTcst Tok ctatopa /o, , TOK BO30YyKIeHUs BO3OyauTens [, , HAMpsoKeHHe
potopa U, , onpenensieTcsi COOTBETCTBUE XapakTepucTuk Bo3oyautens U, =f( 1, )
3aBOACKUM. [0 M3MEpPEHHBIM TOKaM CTaTOPa U 3aBOJICKON XapaKTEPUCTUKE
KOPOTKOTO 3aMbIKaHusi reHeparopa /.. = f( 1, ) onpenensieTcsi NpaBUIbLHOCTh
HaCTPOMKH JTaTYUKOB TOKA poTopa. OTKIIOHEHHE U3MEPEHHOIO C MOMOIIBIO TaTYHKa
tuna JI'TP-II Toka potopa (Toka Beixoga bCB) He nomkHo npessiats 10 %
pacyeTHOI 0 3Ha4€HUs TOKa poTopa.

32.11. I, K, T. IlpoBepka Tupucropubix npeoopasosareeit cuctem CTC, CTH,
bCB

W3mepeHne conpoTUBIIEHUS U UCTIBITAHUE TTOBBIIICHHBIM HANPSKEHUEM 30NN
MIPOU3BOJSTCS B COOTBETCTBUU C Tabm. 32.1.

[TpousBoAATCS THAPABIMYECKUE UCTIBITAHUS MTOBBIIICHHBIM JABICHUEM BO/IbI
TUPUCTOPHBIX TIpeoOpazoBateneit (TII) c BoasHOM cuctemoit oxiaxaeHus. Beanunna
JIaB JICHUS U BPEMsI €T0 BO3ACHCTBUS JOKHBI COOTBETCTBOBATh HOPMaM 3aBO/I0B-
M3TOTOBHTENEH Ha KXl TUTI TIpeoOpa3oBaTesis. BoIMoOMHIETCS MOBTOpHAS
npoBepka u3ossnuu TI1 moce 3anomHeHuss AUCTHIILIATOM (cM. Tabi. 32.1).

[IpoBepsieTcst OTCYTCTBHE MPOOUTHIX TUHPHUCTOPOB, OBPEKACHHBIX RC -1iemnei.
IIpoBepka BBIMOIHAETCS C IOMOIIBIO OMMETPA.

[IpoBepsieTcst NETOCTHOCTD MapajlIeIbHbIX BETBEHN IJIABKOW BCTABKH KayKJI0TO
CUJIOBOT'O IIPEAOXPAHUTENS IIyTEM U3MEPEHMSI COITPOTUBIICHUS IOCTOSIHHOMY TOKY.

ITpoBepsIOTCS COCTOSIHNE U30JISIUU CUCTEMBI YIIPABJICHUS TUPUCTOPOB, AUANA30H
PEryJIUpPOBaHUS BBIIPSIMICHHOTO HAMPSHKEHUS TPU BO3ACHCTBUM HA CUCTEMY
YIpPaBJICHUS] THPUCTOPOB.

[Tposepsiercs TII npu paboTe reHeparopa B HOMUHAJIBHOM PEKUME C HOMHUHATbHBIM
TOKOM poTopa. [IpoBepka BBIMOIHAETCS B CASAYIOIIEM 00bEME:

- pacmpeiesieHue TOKOB MKy MapajuIeIbHBIMU BETBSIMH IIICY MpeoOpa3oBaTeci;
OTKJIOHEHHE 3HaYEHU TOKOB B BETBAX OT CpeAHCApU(PMETHIESCKOTO 3HAUCHHS TOKA
BETBH JIOJKHO OBITH He Oosee 10 %;

- pacrpenenenue oOpaTHBIX HANPSKEHUM MEXKIY MOCIeI0BaTeIbHO BKIIOYEHHBIMU
TUPUCTOPAMU C YUYETOM KOMMYTAIIMOHHBIX NIEPEHANPSKEHUN; OTKIIOHEHHUE



MTHOBEHHOT'O 3HAYCHHSI OOPaTHOTO HAIIPSKEHUS OT CPEJHET0 Ha THPUCTOPE BETBH HE
JIOJDKHO OBITH Oosiee 20 %;

- pacrpeeneHue Toka MexX 1y napajuielibHO BKIIFOUEHHBIMU MPeoOpa3oBaTesiMu;
TOKH HE JOJKHBI OTIM4YaThes Oosee ueM Ha £10 % OT cpeiHero pacueTHOro
3Ha4YeHHsI TOKa uyepe3 npeoOpa3zoBaTelb;

- pacmpeie/iecHUe TOKa B BETBAX OJHOMMEHHBIX IUICY MapayuiesibHO BKIFOUEeHHBIX T1I;
OTKJIOHCHHE OT CPEJIHEr0 PaCYCTHOT'O 3HAYCHHUS TOKA BETBH OJHOUMEHHBIX IIJICY HE
JIOJKHO OBITE OoJtee 20 %.

32.12. 11, K. IIpoBepka BbINPAMUTEIBLHON THOIHOI YCTAHOBKH B cucteme BU
BO30y:xk/1eHMs PHU padoTe reHepaTopa B HOMHUHAJBLHOM peKUMe C
HOMHMHAJBHBIM TOKOM POTOpPa

Onpenensiercs:

- pacrpeeneHue Toka MeX 1y napajuieIbHbIMU BETBSIMU I1J1€Y; OTKJIOHEHUE OT
CPEIHETO HE JOJKHO npeBbimaTh £20 %;

- pacmpeneneHue oOpaTHBIX HANPSKEHUM M0 MOCIEA0BATENIbHO BKIIFOUEHHBIM
BEHTWJISIM; OTKJIOHEHHE OT CPEIHETO HE JOJDKHO npeBbimath 20 %.

32.13. 1L K, T. IIpoBepka KOMMYTALIMOHHOM aNNIAPATYPbl, CHJIOBBIX PE3UCTOPOB,
anmapatrypbl cOOCTBEHHBIX HY:KI CHCTeM BO30Y:KICHUSA

HpOBepKa MMPOU3BOJAUTCA B COOTBCTCTBHH C 3aBOJACKHUMHU HHCTPYKIUAMHA U pa3aciioM
26.

32.14. 11, K, M'. Ui3mepeHne TeMIepaTypbl CHIOBbIX THPHCTOPOB, JHO/I0B,
NpeAoXpaHuTe e, IUH 1 IPYTHX 3JIeMEHTOB Npeodpa3oBareieil 1 mkados, B
KOTOPBIX OHU PACIIOJIOKEHBI

' TIpu paborax 1o kareropusam I1, K u3smepenus BBINOJIHAIOTCS MOCIIE BKIHOUESHUS
cUcTeM BO30Y>KICHUS MO/ HArpy3Ky.

TemriepaTypsl 3JIEMEHTOB HE JTOJDKHBI IIPEBBIIIATH JOIIYCTUMBIE 10 3aBOJCKUM
UHCTPYKIIHUSM.

IIpu npoBepke peKOMEHAYETCS IPUMEHEHUE TEIUIOBU30POB. Jlomyckaercs
MPUMEHEHUE TUPOMETPOB.

Ipuiaoxenue 1



HopMbl HCIBITAHUT T'€HEPATOPOB U
CUHXPOHHBIX KOMIICHCATOPOB NPH
peMOHTAaX 00MOTOK

A. UCIIBITAHUS, TPOBOAUMBIE ITPU PEMOHTAX OBMOTOK
CTATOPA

OO0beM 1 HOPMBI TTOOTIEPAITMOHHBIX UCTIBITAHUN TIPH PEMOHTAaX T€HEPATOPOB U
CUHXPOHHBIX KOMIIEHCATOPOB C TIOJHOM MJIM YaCTHYHON CMEHOM OOMOTKH cTaTopa
npuBeneHsl B Ta0. [11.1 u [11.2. B aTux Tabnuiax mpuBeIeHbl UCIIBITATEIbLHbIC
HaMNpsHKEHUS] TPOMBIIIUIEHHON YaCTOThI, €CJIA CHEUAIBHO HE OTOBOPEHO UHOE.

ITo cpoky 3KcIITyaTanuy ¥ COCTOSTHUIO U30JISIIMA HA MOMEHT PEMOHTAa OOMOTKH
reHepaTopoB pasnenensl B Ta0m. I11.1 u I11.2 Ha nBe kaTeropum.

K nepBoit u3 HUX OTHOCSTCS OOMOTKH C MUKAQJIEHTHOM KOMIIAyHIMPOBAHHOW WJIN
T'UJIb30BOM M30JsiKel, mpopaboTasiiue 10 jieT u MeHee, a Tak)ke 0OMOTKH C
TEPMOPEaKTHUBHOM M30JIsiIueH, mpopadoTasiue 20 jeT 1 MeHee (TIOCTIeAHHE - TIPH
YAOBJIETBOPUTEILHOM COCTOSIHUM CEPACYHUKA CTaTOPA U OCTABIIEHCS YacTu
0OMOTKH).

Ko BTOpOIt OTHOCATCS OCTaJIbHBIE OOMOTKH.

[Ipu pemoHTe reHeparopa (KOMIIEHCaTOpa), OCTAHOBJICHHOTO aBapUiHO,
UCIIBITATEeNIbHOE HANPSKEHUE IS OCTaBILIEHCS YacT OOMOTKH, a TaK»Ke IS
CAATOYHBIX UCIIBITAHUN YCTAaHABIMBAETCS B 3aBUCUMOCTH OT COCTOSTHUS U30JISIIIUU
O0OMOTKH U yCJIOBUN PabOThI SHEPTOCUCTEMBI, HO HE HIKE 1,2 U oy -

ITpu yacTuHOM 3aMeHEe OOMOTKH H30JIAIUS BEPXHUX CTEPIKHEH M0 TEXHOJIOTHYESCKUM
YCJIOBHUSIM MCTIBITBIBACTCS HE MOCIIC YKJIAJIKUA UX B Ma3bl, a 10 OKOHYAHUU PEMOHTA
BMECTE CO BCEW OOMOTKOM.

[Ipu mpoGoe 0AHOTO UM HECKOJIBKUX CTEP>KHEH BO BpeMsi MPO(UIaKTHUECKUX
UCIBITAaHUH OCTaBIIYyIOCSA YacTb OOMOTKH BCEX TpexX (a3 HE0OXOAMMO UCTIBITHIBATh
HaIpsKEHUEM IPOMBIIIIIEHHON 4acTOThl, paBHbIM 1,7 Uy . JlOmyckaeTcs He
UCIIBITHIBATh HETIOBPEXKI€HHbIE (ha3bl (BETBM) OOMOTKH, €CJIM OblJIa UCKITIOUEHA
BO3MOYKHOCTb IMOBPEXKJACHUS UX U30JISIIIUU IIPU BBIEMKE CTEPKHEN BO BPEMsI pEMOHTA.

[Tocne 3ameHbl WM PU PEMOHTE MOBPEXKICHHOTO CTEPKHA (CEKIIMH, KaTYIKH)
HE0O0XOJMMO BHOBB HCIIBITHIBATH BCE (ha3bl TAKUM e HANPSKEHUEM, KaK U
MIPUMEHSAEMBIM MPHU IKCILTyaTAlIMOHHBIX UCIbITaHUAX. [I0 OKOHUaHNU peMOHTA TocIie
BBOJIa pOTOpa Kaxkaas paza 0OMOTKH UCIIBITHIBACTCS HOMUHAILHBIM HANPSXKEHUEM.



Crep>xHM (CEKIMH ), BRIHUMABIIIHECS U3 ITa30B BO BpEMs PEMOHTA, UCITBITBIBAFOTCS,
TaK k€ KaK ¥ OTPEMOHTHPOBaHHBIC, B 3aBUCUMOCTH OT CPOKa CITy>KObI IT0 HOpMaM
tabn. I11.1 u I11.2.

Taomwma I11.1

O0beM U HOPMBI HCIIBITAHUH U30JSIUM 00OMOTKH CTATOPA MPH PEMOHTAaX
reHepaTopoOB M CHHXPOHHBIX KOMIICHCATOPOB
(xpome TypOorenepaTopoB cepuit TBB, T3B, a taxke TI'B momnocTsio 200 MBT 1
oomee)

HcneiTaTensHoe HaITPAXKCHUEC IJIA
IréHepaTopoOB HOMHUHAJIbHBIM

. HanpsbkeHuem, kKB Xapakrep 1 00beM
HcnbITyeMblit 351IeMEHT
peMOHTa
1o 6,6 10,5 u BBIIIE
BKJIIOUUTCIIHLHO

1. CtepxHM (CEKIUU) 0 3 U o 3 U om ITonnas 3amena
VKJIQJIKH B TIa3bI - TTa30Bast 0OMOTKH cTaTropa
W30JISALHS o0enx Kareropui
2. JIoboBBIEC YacTH CTEpIKHEH 1,6 U you 1,5 U wou To xe

(CeKIumn) 10 yKIaJAKu OOMOTKH

J171s1 TeHepaTOpPOB C KOCBEHHBIM
3. ConpoTHBIIEHHE U30JALUMU  OXJIaXJEHMEM OOMOTKH cTaTopa -  LloJHas wiu

TEPMOMETPOB CONPOTUBIICHUA meraomMeTpoMm Ha 250 B, ecntu B 4aCTU4YHAS 3aMEHA
A0 U II0CJIC YKIIAAKH B IIa3blI MHCTPYKILMH 3aBOJAa-U3TOTOBUTECIIA 00OMOTKH craTopa
HE yKa3aHO WHave. obeunx Kareropui

J1st THIpOreHepaTOPOB € BOASIHBIM
OXJIaXKJAeHHEeM OOMOTKH CTaTopa -
MeraommerpoM Ha 500 B.

CornpoTHuBIEHNE U30JISAINH - HE
auxe 1 MOwm.

4. 300511 KpOHILTEHHOB 1,2 U vou 1,2 Uuw  IlomHas 3aMeHa
0OMOTKHM cTaTopa
0o0enx Kareropui

5. 3onsmmst 0aH aKHBIX 1,8 U wou 1,5 U wou To xe
KOJICI] IOOOBBIX YaCTEH
OOMOTKH



WcnpiTaTeIbHOE HAMIPSHKEHUE JIJIS
reHEepaTOPOB HOMUHAJILHBIM
. HanpspDKeHHeM, KB XapakTep U 00beM
HcnpITyeMblii 2IEMEHT
pEeMOHTa
1o 6,6 10,5 u BEIIIIE

BKJIIOYHUTECIIBHO

6. CoeuHUTEIILHBIC U 2.4 U you 2.4 U ,on »
BBIBOJIHBIE IIIUHEI J10
YCTaHOBKHU Ha MECTO

7. CTep>KHU (CEKLIHUH) MOCTe
YKJIAJK{ B TIA3bI:

a) HUKHUE 2,8 U you 2,7 U wou »

0) BepxHHE (OTIAEIHHO OT 2,6 U o 2,5 U yom »
HIDKHUX WU BMECTE C HUMHU)

8. OOMOTKH cTaTtopa ¢ 1,28:2,5 U yow  1,28(2 U yon +3) IloHAS 3aMeEHA
KOCBEHHBIM OXJIQKJICHUEM 0OMOTKHM cTaTopa
(MCTIBITAaHUE TIOBBIIEHHBIM o0enx Kateropui
BBITIPSIMIICHHBIM

HaNpsLDKEHUEM Kaxa0M (asbl B

OTJICTILHOCTH MPHU OCTATBHBIX

3a3€MJICHHBIX )

9. O6MoOTKa cTaTopa
(uctibITaHUE KaXa0u (a3l 1o
OTHOIIICHUIO K KOPITYCY U
JIBYM IPYTHM 3a3€MJIEHHBIM
¢dazam) mocie ee peMOHTa IS
r€HepaTopa MOIIHOCTBIO, KBT:

a) mo 1000 2 U on t 1,0, HO - To xe
He MeHee 1,5 kB

6) ot 1000 u BbIIIIE Ha
HOMHHAJIBHOE HANPSIKCHHE,
kB:

710 3,3 BKIIOYHUTEIBHO 2 U on +1,0 - »



HcneiTarensHOE HAIIPAKCHUC I
reHepaTopoB HOMHUHAJIbHBIM

HanpspkeHuem, kB

HcnbiTyembli 371EMEHT

1o 6,6
BKJIFOUUTEIHLHO

cBoime 3,3 1o 6,6 2,5 U you
BKJIIOUUTEIHLHO
CBBIIIIE 6,6 -
10. O6moTKa moce yaaaeHus 2 U o
ITOBPEKICHHBIX CTEPHKHEU
(cexuuit)
11. 3ammacHble u 2,7 U you
OTPEMOHTHPOBAHHBIE CTEP>KHU
(CexLMM) 10 YKIaJKU B Ma3bl -
ma3oBas U30JISIIHAS
12. JIoGoBBIE YacTH CTEpPIKHEH 1,3 U sou
JI0 YKJIaJKu OOMOTKH
13. 3amacHble 1 2.4 U you

OTPEMOHTUPOBAHHBIE CTEP>KHU
(CexLMM) mocine yKIaaKy B
a3kl 10 COETMHEHHUS CO
cTapoil 0OMOTKOM (HIKHHE
CTEP>KHU)

14. Cobpannas 0OMOTKa C

KOCBEHHBIM OXJIaXKICHHEM
(MCTIBITAaHHUE TIOBBIICHHBIM
BBITIPSIMIICHHBIM

MIpU BBOJIE

OT/IEJIBHOCTH MPU OCTATBHBIX
3a3€MJICHHBIX )

15. Cobpannast 0OMOTKa 1,7 U wou
cTaTopa Mociie PeMOHTA
(uctibITaHUE Kaxa0u (a3l 1o

OTHOLIEHUIO K KOPITYyCY U

2,72 U 4o HO HE
BBIIIIE, YEM OBLIO

reHeparopa B
HaNPsDKCHUEM Kaxa0u (a3bl B|  AKCILTyaTallio

XapakTtep u 00beM

peMOHTa
10,5 u BEIIIIE
- »
2 U yon 13,0 »
2 U wou YacTuuHas 3aMeHa
0OMOTKHM TIepBOI
KaTeropuu
2,7 U woun To xe
1,3 U wou »
2.4 U ,on »

2,72 U you ~ HacTmuHas 3aMeHa
0OMOTKHM TIepBOM
KaTeropuu
1,7 U wou To xe



HcnpiTyeMblii 251€MEHT

JIBYM JIDYTHM 3a3€MJICHHBIM
dazam)

16. O6MOTKH TOCIE YAAICHUS
ITOBPEKICHHBIX CTEPHKHEN
(CexImin)

17. 3anacHele u
OTPEMOHTHUPOBAHHBIE CTEPIKHU
(Cexmu) 10 YKIAJAKU B Ma3bl -
na30Basi U30JISAIUS

18. JIoGoBBIE YacTH CTEpPIKHEM
(cexumii) 10 YKIaAKu OOMOTKH

19. 3anacHsbie u
OTPEMOHTHUPOBAHHBIC CTEPIKHU
(CexMM) mocine yKIaaKky B
a3kl 10 COCTMHEHUS CO
cTapoii 0OMOTKOM (HIKHHE
CTEP>KHU)

20. OOMoTKa cTaTopa ¢
KOCBEHHBIM OXJIKJICHUEM
(MCTIBITAaHUE TIOBBIIIEHHBIM
BBITIPSIMJICHHBIM
HaNpsLDKEHUEM Kaxa0u (asbl B
OTJICIBHOCTH TP OCTATBHBIX
3a3€MJICHHBIX)

21. Cobpannast o0OMOTKa
cTaTopa Mnociie peMoHTa
(uctibITaHUE KaXxa0u (a3l 1o
OTHOIIICHUIO K KOPITyCY U
JIBYM IPYTHM 3a3€MJIEHHBIM
dazam)

HcnplTaTenbHOE HANPSKEHHUE NS
re€HEpaTOpOB HOMUHAIbHBIM
HanpspkeHuem, kB

1o 6,6 10,5 u BEIIIIE
BKJIFOUHUTEILHO
1,7 U woum 1,7 U you
2,5 U you 2,5 U ou
1,3 UHOM 1,3 UHOM
2,2 U you 2,2 U vou
2,4 U o 2,4 U iou
1,5 U wou 1,5 U iou

Xapaktep U 00beM
peMOHTa

YacTtuuHas 3ameHa
0OMOTKH BTOPOM
KaTeropuu

To xe

»

»

»

»



HcneiTarensHOE HAIIPAKCHUC I
reHepaTopoB HOMHUHAJIbHBIM

. HanpspKkeHuem, KB XapakTtep u 00beM
HcnpiTyeMblii 251€MEHT
peMOHTa
1o 6,6 10,5 u BEIIIIE
BKJIFOUHUTEILHO
22. KoH1eBEBIE BEIBOILI B 2.4 U you 2.4 U ,on »
COOpaHHOM BHJIE /10
YCTaHOBKH
23. O6moTKa cTaTtopa mocie 1,7 U wou 1,7 U o PemonT 6e3
IMOJIHOM MJIM YaCTUIHOM BaMEHbI OOMOTKH
MEPEKJIMHOBKY T1a30B UJIN IepBOM KaTeropuu
nepenankuy J0OOBbIX YacTen
24. OOMOTKa cTaTopa Mmocjie 1,5 U you 1,5 U you Pemonrt 6e3
IMOJIHOM MJIM YaCTUIHOM BaMEHbI OOMOTKH
MEPEKIMHOBKH Ta30B WJIH BTOPOU
nepenaky 1000BbIX YacTel Kareropun™
25. O0OMOTKa cTaTopa Mmocjie 1,3 U sou 1,3 U son Pemonrt 6e3
PEMOHTA, HE CBSI3aHHOTO C BaMEHBbI OOMOTKH
ITOJBEMOM CTEPHKHEU WU IIEpPBOU KaTerOpun
MEPEKINHOBKOU MMa30B
(kperieHre OaHaaxeH,
MOJMNpaBKa jkele3a, MoJIKpacKa
U T.J.)
26. To xe 1,2 U you 1,2 U wou To ke, HO BTOPOIA,
KaTeropuu

27. O6MoOTKa cTaTopa mocie 1,0 U wou 1,0 U siou OOMOTKH 00enx
YCTPAHCHUS MEJIKUX KaTeropuit

HEUCIIPABHOCTEU WU
O0CMOTpa, He TPEOYIOMHUX
CHSITHUS IITUTOB WJIK WHOU
paz00pku (C MPOHUKHOBEHHUEM
K JJOOOBBIM YaCTsIM 4epe3
JIFOKH ), TIPU KOTOPBIX
BO3MOYHO BO3JEHCTBUE HA
W30S0 OOMOTKH,

BHY TPHMAIIIHHHBIX
COCTMHEHHI WJIN BHIBOJIOB



* Ecniu o6moTka npopaboTaiia cbiie 10 ser, Ho NpouiIakTUHYeCKUE UCTIBITAHUS €€
MPOBOAATCSA HaNpsKeHUEM 1,7 U yon , TO IPUHUMAETCS UCIIBITATEBHOE HAIIPSIKEHUE
1,7 UHOM .

Mpumevanus:

1. UcnipiTanue cepieuHUKa CTaTopa MOCIe YAAICHUS TIOIeKAIINX BBIEMKE CTEPIKHEH
Y YKJIQJIKK HOBBIX CTEP)KHEH M 3aKITMHOBKH MA30B MPH MOJTHON MITM YaCTUYHBIX
3aMeHax 0OMOTOK 00eUX KaTeropuii mpou3BOAUTCS 1o 1. 3.12.

2. B Tabnuiy He BKIIIOUEHBI HOPMBI THIPABIMYECKUX UCTIBITAHUN 3JIEMEHTOB
CUCTEMBbI OXJIQXKICHUS JJIs1 THIPOre€HEPATOPOB C BOJASHBIM OXJIAXK/IEHUEM OOMOTKH
CTaTOpA: UCHBITAHUE HA ITPOXOAUMOCTb U TEPMETUYHOCTh CTEPIKHEMN 10 YKIIAJKH HX B
Ma3bl, TAKKE K€ UCTIBITAHUS COETMHUTEIBHBIX U BBIBOJHBIX IIKMH O YCTAHOBKU UX HA
MECTO; UCIIBITAHNE HA IPOYHOCTh U FEPMETUYHOCTh KOHLIEBBIX BBIBOJOB JI0 MX
YCTaHOBKH, CTapbIX U HOBBIX LIUIAHTOB, CIINBHBIX U HAIIOPHBIX KOJUIEKTOPOB MOCIE UX
YCTaHOBKH, UCTIBITAHHE OOMOTKU WJIK BHOBB YJIOKEHHOU €€ YaCTH Ha MPOXOIUMOCTh
nocJie Maku, HO 10 MPUCOETUHEHUS [IUIAHTOB, UCTIBITAHUE BCe OOMOTKH Ha
TEPMETUYHOCTH NOCJIE PUCOEANHEHHUS IIUIAHTOB, HO 10 M30JUPOBKH MasHBIX
COEJIMHEHUN. DTH UCIIBITAHUS IPOU3BOJATCS [0 HOPMaM 3aBOJa-U3rOTOBUTENS
reHepaTopa.

Taomuma I11.2

O0beM ¥ HOPMBbI NOONIEPANMOHHBIX UCTILITAHUI NPH PeMOHTE 0OMOTKH CTATOpAa
TypOoreneparopoB cepuii TBB, T3B, TI'B (kpome TT'B-25)

Hopwma ucnieiranns
[ToonepanmoOHHOE UCTIBITAHUE [Ipumeuanune
3HAUYEHHUE NPOJOJDKUTEIBHOCTD

[TonHas 3aMeHa 0OMOTKH CTaTopa

1. UcnpiTanue crepxHei
O0OMOTKH JI0 YKJIQJIKU UX B
a3kl

1.1. UcnpiTanue Ha

IPOXOAUMOCTb:
Jnst TBB-200-2

a) TypboreneparopoB TBB- 0,1 -

T3B - Bogoii npu 0,08

N30LITOYHOM JABJICHUU BOJBI
Ha BXOJI€ B CTEpPXKEHb, MI1a



Hopwma ncnibiranus
[ToonepanmoHHOE UCTIBITAHUE [Ipumeuanue
3HQYEHUE NPOJOJKUTEIBHOCTD

Pacxon Boabl Ha CTEpXKEHD
(W11 IOy CTEPIKEHb B
CTEPIKHSX, COCTOAIINX U3
JIBYX TIOJIOBUHOK ), JI/C, JUTSI

TypOOTeHepaTOpOB:
TBB-160-2E 0,21+0,04 -
TBB-165-2 0,278+0,04 -

TBB-200-2 (30 nasos) - na | 0,1640,02 -
MOy CTEPKEHb

TBB-200-2A, TBB-220-2A, | 0,164+0,025 -

TBB-220-2E

TBB-320-2, TBB-350-2 0,184+0,03 -
TBB-320-2E 0,156+0,023 -
TBB-500-2 (Bepxuuii 0,271+0,04 -
CTEP>KEHb)

TBB-500-2 (amxHMiI 0,231+0,03 -
CTEP>KEHb)

TBB-500-2E (BepxHuit 0,28+0,04 -
CTEP>KEHb )

TBB-500-2E (HmxHUMA 0,24+0,036 -
CTEP>KEHb )

TBB-800-2, TBB-800-2E, 0,327+0,06 -

T3B-800-2, TBB-1000-2
(BEepXHUI CTEP>KEHD)

TBB-800-2, TBB-800-2E, 0,283+0,05 -
T3B-800-2, TBB-1000-2



Hopwma ncnibiranus

[ToonepanmoHHOE UCTIBITAHUE

3HAYCHHC

(HOKHUH CTEP>KEHb )

TBB-1000-4 (BepxHuii 0,354+0,071

CTEP>KEHb )

TBB-1000-4 (HuxHMiA 0,304+0,061

CTEP>KEHb)

TBB-1200-2 (Bepxuuit 0,164+0,0226

CTEP>KEHb )

TBB-1200-2 (amxHui 0,142+0,0213

CTEP>KEHb )

0) Typ6oreneparopoB TI B- 0,05
200M*, TI'B-500-2 - Bomoi

IPY H30BITOYHOM JTABJIICHHH

BOJIbI HA BXOJIC B CTEPIKCHb,

Mlla

KonTtpomnbHsIit 006eM (1) 1
POJAOKUTEIBHOCTD
ucTedeHus (¢) s
TypOOTE€HEepaTOPOB:

TI'B-200M* 8,8
TI'B-500-2 6,4

B) TypOoreneparopoB TT B- 1000
200 u TI'B-300 - Bo31yX0M 110

TpyOKaM Mpu AaBICHUU

BO3/yXa Ha BXOJIE B TpyOKYy,

MM BOJI.CT.

JlaBlieHHE Ha BBIXOJE U3

IMPOJOJIZKUTCIbHOCTD

He 6omee 40 ¢

To xe

[Ipumeuanue

HcnbiTanue
ITPOBOJMTCS JJIA
KaXXJI0 TpyOKH
CTEPKHS C
YCTaHOBKOM
CIIeIUaIbHOU
HacaJlK1 Ha
BBIXOJIE U3 TPYOKHU



[ToonepanmoHHOE UCTIBITAHUE

TpYOKH, MM BOJI.CT., JUISI
TypOOTE€HEepPaTOPOB:

TI'B-200

TI'B-300

1.2. UcnpiTaHue Ha
MPOYHOCTh U TEPMETUYHOCTD -
Bojiou, MlIla, ms
TypOOTE€HEepPaTOPOB:

TBB, T3B

TI'B-200M*, TT'B-500-2

1.3. UcnibiTaHue U30JISIIIUU
1a30BOM YaCTH HANPSHKEHUEM,
kB, Typborenepatopos:

a) TTB

6) TBB ¢ HoMuHaTBHBIM
Hanpsbkennem 10 20 kB

B) TBB, T3B ¢ HOMUHAJIbHBIM
HarpsbkeHuem 24 kB

1.4. UcubiTanue Ha
KOPOHHPOBAHUE MPU
CHIKEHUH HANPSHKEHUS MOCIIe

Hopwma ncnibiranus

3HAYCHHC

170-220

200-260

1,5

3,0 U ioum

2,7 U you

62

1,5 U you

IMPOJOJIZKUTCIbHOCTD

10 g

1 Mmun

1 Mmun

1 MmuH

3 MUH

[Ipumeuanue

Pa3znocts
JIaBJICHUS B Hayaje
Y KOHIIE BBIJICPKKHU
JIOJKHA OBITH HE
6omee 1 0,05 MIla
10 CPAaBHECHHIO C
BaBEIOMO
MCITPABHBIM
CTEpXKHEM

3nech u ganee -
UCIIBITAHHE
MOBBIILICHHBIM
IIEPEMEHHBIM
HapsHKEHUEM
ITPOMBIIIJIEHHON
YaCTOTBI, €CIIN ITO
HE OTOBOPEHO
CIIELIHAIIBHO

Jlomyckaercs
paBHOMEPHOE
CBEUCHHE



[ToonepanmoHHOE UCTIBITAHUE

HCIIbITAHUA

1.5. McnpITanue n30asuu
J1000BOM YacTH HANIPSHKCHUEM

1.6. UctibiTaHu€e U30JISIIIUU
MEXIY TTOJTyCTEP>KHAMHU
(CTepKHEH, COCTOSINX U3
JIBYX TIOJIOBHHOK )
HanpsbkeHueMm, kB (as
TypOorenepatopa TBB)

1.7. UctipITaHne U30JISIUN:
MEXIy BCeMH TpyOKamu;
MEXTY KayKIbIM

AJIEMEHTAPHBIM POBOJHUKOM
U BCEMU TPYOKaMH.

[IpoBepka npou3BOAUTCS OT
VCTOYHUKA MPOMBIIITIEHHON
YaCTOTHI IS
TypOorenepaTopos, kB:

TI'B-200 mo Ne 01585
BKJIFOUUTEIHLHO

TI'B-300 o Ne 02342
BKIIIOYUTEIILHO

TI'B-200 ¢ Ne 01586

TI'B-300 ¢ Ne 02343

2. McnplTaHue N30 Un

Hopwma ncnibiranus
[Ipumeuanue
3HAYCHUE TPOJOJLKUTEIBHOCTD

roiyooro 1Bera.
Cseuenue 0e10r0
1 )KEJITOTO I[BETOB
HE JIOITyCKaeTCs

1,5 U vou 1 MuH

1,0 1 MuH

He 0osee 01HOTO 3aMBIKaHUSI

3aMbIKaHUSI HCAOITYCTHUMBbI

0,036

0,036

0,22
0,22

1,4 U ,on 1 MmuH



[ToonepanmoHHOE UCTIBITAHUE

KPOHILTENHOB,
LIIMHOJIEPKATEIIEN U
OaHIaXHBIX KOJIEL 10
YCTaHOBKHU HaNPsHKEHUEM

3. UcnobiTanue
COEIMHUTEIBHBIX U
BBIBO/IHBIX IIIMH J0 YCTAaHOBKHU

3.1. UcnbiTanue Ha
MPOXOUMOCTH:

a) y typboreneparopos TBB -
T3B npoayBKOil BO3TyXOM

0) 111 TypOOTeHepaToOpoB
TI'B-200, TT'B-300:

- IaBJICHUC BO3AYyXa Ha BXO/C
B IIMHY, MM BOJ.CT.

- JaBJICHHUEC Ha BBIXOAEC U3
T HBI

- 17151 TypOOTeHepaToOpoOB
TI'B-200M*, TT'B-500-2
MTPOAYBKOU BO31yXOM

Hopwma ncnibiranus

3HAYCHHC

1000

ITo Tabm. I11.3

IMPOJOJIZKUTCIbHOCTD

[Ipumeuanue

HcnpiTanus
IIPOBOJIATCS CO
crnenuaabHON
HacaJKOM Ha KOHIIS
[N HBI

Jlo naiiku
HAaKOHEYHHKOB
IIPOXOJUMOCTh
IIIMH POBEPSETCS
IIAPUKOM T10
I'OCT 3722-81

Jlnametp mapuka,
MM:

15,875 - nis TI'B-
200M*



Hopwma ncnibiranus

[ToonepanmoHHOE UCTIBITAHUE

3HAYCHHE
3.2. UcnbiTanue Ha
MPOYHOCTb U TEPMETUIHOCTD -
BOJIOM JIJISI
TypOorenepatopos, Mlla:
TBB, T3B 1,5
TI'B-200M*, TI'B-500-2 3,0
3.3. UcnbiTanue U301un
IIAH HanpsHKeHuewm, KB, mis
TypOOTreHepaTOpOB:
a) TI'B 2,4 UHOM
0) TBB ¢ HOMUHAIBLHBIM 2,0 U you +3

Harpsbkennem 10 20 kB

B) TBB, T3B ¢ HomuHanbHbIM | 2,0 U o + 1

HarpsbkeHuem 24 kB

3.4. cnplTaHuEe U30JISUN 1,0
MEXTy MOJyITMHaMU (IITUH,
COCTOSIIIIUX U3 ABYX

MOJIOBUHOK) HAIPSIKEHUEM,

kB, nns TypOorenepatopos

TBB

4. McnpITaHue KOHIIEBBIX
BBIBOJIOB B COOpPaHHOM BHUJIE
(10 yCTaHOBKM)

4.1. UcnpiTanue Ha
MPOYHOCTh U TEPMETHYHOCTD -
BOJIOM JIJISI
TypOorenepatopos, Mlla:

[Ipumeuanue

IMPOJOJIZKUTCIbHOCTD

14,288 - nna TI'B-
500

10 g

15 Mmun

1 Mmun

1 MmuH

1 MmuH

1 Mmun



[ToonepanmoHHOE UCTIBITAHUE

TBB, T3B
TI'B-200M*, TT'B-500-2

HcnbiTanne Ha NpOXOJUMOCTb
s TT'B-200M*, TI'B-500-2
ITPOTYBKOM BO3IyXOM IIpHU:

- N30LITOYHOM JAaBJICHUU Ha
Bxoje, Mlla

- U30BITOYHOM JABJICHUH Ha
BeIxoJie, MIla

4.2. UcnblTaHue Ha
FepPMETHYHOCTD - BO3AYXOM
11t TypooreHeparopos TI B-
200, TT'B-300, MIla

4.3. NcnplTaHuE U30IAINN
HaIPsHKCHUEM

5. UcnpITaHnWE NUJIAHTOB
BOJIOM HA IPOYHOCTh U
FEPMETUYHOCTH:

- 17151 TypOOTeHepaToOpoOB
TBB, T3B, Mlla:

HOBBIX

CTapbIX

- U1l TYpOOTE€HEPATOPOB

Hopwma ucnibrranus

3HAYCHUE
2,5

3,0

0,14

He menee

0,07

0,6

2,4 U you

1,5/1,0

1,0/0,8

0,8

IMPOJOJIZKUTCIbHOCTD

lua

74

l4g

1 Mmun

30 muu

30 muH

5 MuH

[Ipumeuanue

IIponusBoautcs co
crnenuaabHON
HacaJKo# Ha
BBIXOJIE BO3AYyXa

B uncimmrene - mua
IIIJIAHTOB
auaMeTpoM 15 mm,
B 3HAMEHATEIIC -
JUIS IIJTAHTOB
auaMmeTpoM 21 Mmm



[ToonepanmoHHOE UCTIBITAHUE

TI'B-200M*, TT'B-500-2
(mnameTtp 21 mm)

6. lcnbiTaHne CIMBHBIX U
HATIOPHBIX KOJUIEKTOPOB Ha
IPOYHOCTH U TEPMETUIHOCTD -
Bojiou, MIla, mocine
YCTaHOBKH, IJIs1
TypOOTE€HEepPaTOPOB:

TBB, T3B
TIrB-200M*, TT'B-500-2

7. Onpenenexue
XapaKTEPUCTUK CepJICTHUKA
cTaTopa IpU HarpeBe
METOJIOM KOJIBIIEBOTO
HaMarHWYMBaHUS JI0 U TIOCIIC
VKJIQJIK OOMOTKH 1
3aKJIMHOBKY TIA30B MPU
uHaykuu 1,4 Tn

8. 3mepeHnue
COTIPOTUBIICHHUH MOCTOSTHHOMY
TOKY TepMompeoOpazoBaTeneit
conpoTuByieHus, OM:

-10 YCTAaHOBKHU

-ITI0CJIC 3aKJIMHOBKHU I1a30B

9. UcnbpITaHNE HUKHUX
CTEp>KHEW 0OMOTKH MMOCJIe
VKJIAJKU UX B MMa3bl

9.1. UcnplTanue nU30JA1UN

Hopwma ncnibiranus

3HAUYCHUE TIPOJOJDKUTEIBHOCTD
2,5 lyg
2,5 30 muH

Cwum. . 3.12 Hopm

[IpuBeneHHOE K TeMnepaType

HU3MCEPCHUA MMACIIOPTHOC 3HAUYCHUC

To e MIr0C CONPOTUBIICHUE
BBIBOJIHBIX IIPOBOJOB

[Ipumeuanue



[ToonepanmoHHOE UCTIBITAHUE

CTEpPKHEHN OT KOpITyca
HarnpspHKeHneMm, KB:

a) TI'B, TBB ¢ HoMHHaIbHBIM
HarpsbkeHnem 10 20 kB

0) TBB ¢ HoMuHaTBHBIM
HarpsbkeHnem 24 kB

B) T3B ¢ HOMHHAIBLHBIM
Harpsbkenuem 24 kB

9.2. UcnpiTaHue Ha
KOPOHUPOBAHUE - TIPU
CHIDKCHUH HANPsHKEHUS MOCTIe
VCIBITAHHUS

9.3. cnblTaHue U30JIs1UU
MEXIY TTOJTyCTEP>KHAMHU
(CTepKHEH, COCTOSIINX U3
JIBYX TIOJIOBHHOK )
TypborenepatopoB TBB
HanpsHKeHnem, kB

9.4. cnbiTaHue Ha
FePMETHYHOCTH BO3IYXOM C
n00aBICHUEM XJ1a/I0HA
(¢bpeona) TeuenckareneM st
TypoorenepatopoB TBB,
T3B, TT'B-200M*, TT'B-500-
2, MIla

9.5. UcnibiTanue Ha
IPOXOJIUMOCTh TPYOOK -
BO3YXOM IS
TypoorenepatopoB TI'B-200,
TI'B-300

10. UcnbiTanne BEpXHUX

Hopwma ncnibiranus

3HAUYCHUE TIPOJOJDKUTEIBHOCTD
2,5 U you 1 MuH

49,0 1 MuH

52,0 1 MuH
1,15 U wou 5 MuUH

1,0 1 MuH

0,3 -

Bo3nyx nomken cBOOOIHO
MPOXOJIUTh Yepe3 BCE TPYOKHU

[Ipumeuanue

Cwm. npuMedaHue K
n 1.4



[ToonepanmoHHOE UCTIBITAHUE

CTEp>KHEU 0OMOTKH MOCJIe
YKJIQJIKU UX B T1a36I

10.1. McnipiTanue U30Js 11U
CTep KHEH OT Koprmyca (110
BBITIOJTHEHUS 3aKJIMHOBKH
1a30B) HaNpsDKeHUeM, KB, s
TypOOTE€HEepaTOPOB:

a) TI'B, TBB ¢ HoMHHaIbHBIM
HarpsbkeHnem 10 20 kB

0) TBB ¢ HomMuHaTBHBIM
HarpsbkeHuem 24 kB

B) T3B ¢ HOMUHaILHBIM
Harpsbkenuem 24 kB

10.2. UcnipITanue Ha
KOPOHHUPOBAHUE - TIPU
CHIDKCHUH HANPsHKEHUS TTOCTIe
HCIIBITAaHUSA

10.3. UcnpITanne U301l
MEXIY TTOJTyCTEP>KHIAMHU
(CTepKHEM, COCTOSAIUX U3
JIBYX TIOJIOBHHOK )
HaNPsDKEHUEM, KB,
TypOorenepatopoB TBB

Hopwma ncnibiranus

3HAYCHHC

2,4 U you

49,0

50,0

1,15 U wom

1,0

IMPOJOJIZKUTCIbHOCTD

1 MmuH

1 Mmun

1 Mmun

5 MuH

1 Mmun

[Ipumeuanue

IIpu
HEBO3MOKHOCTHU
M30JIMPOBAHHUS
BEPXHUX CTEPIKHEN
OT HUKHUX
JIOITy CKaeTCs
IIPOBEJICHUE
VICTIBITAHUS
COBMECTHO C
HVDKHUMHU
CTEPKHAMHU

Jlomyckaercs He
IIPOBOJIUTH

CM. npuMedaHue K
m. 10.1, a)

Cwm. npumedaHue K
n. 1.4



Hopwma ncnibiranus
[ToonepanmoHHOE UCTIBITAHUE [Ipumeuanue
3HQYEHUE NPOJOJKUTEIBHOCTD

10.4. UcniplTanue Ha 0,3 -
TEPMETUYHOCTH BO3IYXOM C

no0aBJIeHUEM XJIaJ0HA

(ppeona) TeuenckareneM st

TypOorenepatopoB TBB,

T3B, TI'B-200M*, TI'B-500-

2, MIla

10.5. UcnpiTanue Ha Bo3nyx momkeHn cBoOOIHO
MPOXOJIUMOCTh TPYOOK - MPOXOJIUTh Yepe3 BCe TPYOKHU

BO3YXOM JIJIst
TypoorenepatopoB TI'B-200,
TI'B-300

11. U3mepenue He menee 1,0 -
COTPOTHUBJICHUS U3OJIALINU

TEPMOCOIPOTUBIICHUS

MEraoMMETpPOM Ha

Hanpsbkenue 500 B, MOwm

12. UcnpiTanue U30IA1UN OT
KOpITyca BEPXHUX M HIDKHUX
CTEP>KHEH COBMECTHO IOCIIE
VKJIQJIKH B TIa3bl U
3aKJIMHOBKH I1a30B
HanpspKeHueMm, kB, s
TypOOTreHepaTopOB:

a) TI'B, TBB c HomunanbubiM| 2,2 U you 1 Mmus
HarpsbkeHuem 10 20 kB

0) TBB ¢ HOMUHAIBHBIM 49,0 1 MuH
Harpsbkenuem 24 kB

13. IIpoBepka Ha
MOHOJIUTHOCTb MASTHBIX
COEAUHEHUN



[ToonepanmoHHOE UCTIBITAHUE

13.1. YipTpa3ByKOBBIM
prudbopoM

CpenHee 3HaueHUE
MOHOJIUTHOCTH YETHIPEX WU
IECTU U3MEPEHUMN JOJIKHO
OBITH HE MEHEe
MOHOJIMTHOCTH 3TajioHa, %:

- [IPU UCITIO0JIb30BAHUHN
OJIOBAHHUCTOI'O IIPHUIIOA

- IIPY UCTIOJIb30BAHHUH
cepeOpSTHOTO TIPUTIOS

[Ipu 3TOM HU OHO 3HAUEHUE
M3MEPEHHON MOHOJIUTHOCTH
HE JIOJDKHO OBITh MEHbIIIE
3HAYE€HUSI MOHOJIMTHOCTH
aTajiona, %:

- IIpX UCIIOJIb30BAaHHNU
OJIOBAHUCTOT'O IPUIIOA

- IIPY UCTIOJIBb30BAaHUN
TBEPAOTO IIPUIIOSA

13.2. BUXpETOKOBBIM
npudbopoM

3HaueHHe MOHOJHUTHOCTH
MMalKH, BBIIOJIHEHHOM
OJIOBSIHUCTBIM IIPUIIOEM,
JIOJIKHO OBITH HE MEHEE
MOHOJIUTHOCTH 3TajloHa, %

14. UcnblTanue U30JIsIuN
MEXKy MOJTyBETBSIMU
0OMOTOK, COCTOSIIIINX U3 JIBYX

Hopwma ucnibrranus

3HAYCHHC

15

20

10

15

70

0,5

IMPOJOJIZKUTCIbHOCTD

1 Mmun

[Ipumeuanue

IIpu navike kaxaoun
napsl
BIIEMEHTAPHBIX
IIPOBOIHUKOB B
OTZEJIBHOCTH
COEIMHEHHUS
TOJIBKO OCMAaTp
MBAKOTCS



Hopwma ucnibrranus

[ToonepanmoHHOE UCTIBITAHUE
3HAYEHUE

IOy BETBEW, MOCIIE
3aKJIMHOBKH NA30B 10
NOJICOEAMHEHUS
COEIMHUTEIbHBIX BHIBOJAHBIX
[IMH 1 KOHIIEBBIX BHIBOJIOB
TypOorenepatopoB TBB,
HanpsHKeHnem, kB

15. N3mepenue
COTIPOTUBIICHUH MOCTOSSHHOMY
TOKY OOMOTKHU B XOJIOJTHOM
COCTOSIHMM KaXKJIOW BETBU U
¢azpr 0OMoTKH. Pacxoxaenue
3HAYEHHU CONPOTUBIICHUMN HE
JIOJDKHO OBITH OoJiee, %:

MeXIy dazamu 2,0
MEK/ly BETBSIMU 5,0

16. UcobiTanne oOMOTOK Ha | Pacxoa BOIbI
IIPOXOJIMMOCTb - BOJIOM 1OCIIe qyepes
MMaKA BCEX COCIMHEHUN, HO  KAXKIYIO LEMb
JI0 YCTAHOBKHU JTIOJDKEH OBITh
(TOpPOIUIACTOBBIX IUTAHTOB U | HE MeHee 70
W30JIMPOBKU I'OJIOBOK: %
YKa3aHHOTO B
. 1.1 nannou
TaOJIUIIBI JI

- s renepatopos TBB, T3B
ONPEETSIOTCA PACXO/IbI TIPU
nasienuu Ha rogade 0,1 Mlla

reHepaTopoOB
- 11t TeHepaTopoB TI'B- MOIIHOCTBO
200M*, TI'B-500-2 nns 500 MBt n
KaXKJJOTO CTEePIKHSI meree 90 %
OTIPEIEIIACTCS YKa3aHHOTO B
PO IOJKUTEIBHOCTD n. 1.1 nus
HCTCUCHHUS BOJBI IIPHU reHepaTopoB
nasieHnu Ha nogaue 0,05 MOIIHOCTBIO

MIIa u kouTponsHOM 00beme | 800 MBT 1
6,26 11 ooiee

IMPOJOJIZKUTCIbHOCTD

[Ipumeuanue



[ToonepanmoHHOE UCTIBITAHUE

[IpoomKUTENBHOCTD
VMCTEUECHUS I CTEP)KHEN
TE€HEPATOPOB:

TI'B-200M*
TI'B-500-2

17. UcnibiTanue
COEIMHUTEIIbHBIX IINH Ha
MIPOXOAUMOCTb - ITPOLYBKOU
BO3/IyXOM JJIsI
TypOorenepatopoB TI'B

18. UcneiTaHue Bcelr OOMOTKH
Ha MIPOYHOCTH U
TEPMETUYHOCTD - BOJIOH IOCIIE
IMaKu BCEX COCAMHEHMMU, HO
JI0 UX U30JIUPOBKHU U MOCIIE
MIPUCOEIMHEHUS IIUIAHTOB,
Mlla, nnis TypOOTeHepaTOpOB:

TBB, T3B

TI'B-200M*, TT'B-500-2

19. UcnbiTanue
BBITIPSIMJICHHBIM
HaIPSHKCHUEM H30JISIHH
MOJTHOCTBhIO COOpaHHOM
0OMOTKHM KaXkJ101 (pa3bl B

Hopwma ucnibrranus

3HAYCHHC

1,0/0,8

0,8

IMPOJOJIZKUTCIbHOCTD

He OGonee 42 ¢

He 601ee 50 ¢

24 4

10 g

[Ipumeuanue

B uucnurene - ais
IIIJIAHTOB
auaMeTpoM 15 mm,
B 3HAMEHATEIIC -
JUTS IIIJTAHTOB
auaMeTpoM 21 Mm

N3menenue
JTaBJICHUS BOILI 32
BpPEMSI BBIICPIKKH
He 6oiee 50 xIla



[ToonepanmoHHOE UCTIBITAHUE

OTJICIIBHOCTH TPH OCTAJIbHBIX
3a3eMJICHHBIX (azax, KB, mis
TCHEPaTOPOB:

TI'B-200

TI'B-300

20. UcnplTanue NoJIHOCTBIO
coOpaHHO OOMOTKH

20.1. UcnpiTanue U30IA1un
KaKI01 a3kl B OTAEITHHOCTU
IIPU OCTAIBHBIX 3a3€MJICHHBIX
Hanpspkenuem, KB, mst
TypOOTE€HEepaTOPOB:

a) TI'B, TBB ¢ HoMHHaIbHBIM
Harpsbkenuem 10 20 kB

0)TBB, T3B ¢ HoMuHaILHBIM
HarpsbkeHuem 24 kB

20.2. UcnipiTanue Ha
KOPOHHUPOBAHUE - TIPU

3HAUYCHUE TIPOJOJDKUTEIBHOCTD
40 1 Mmun
50 1 Mmun

2 U yon T3 1 MmuH
49 1 Mmun

1,15 U you 5 MUH

Hopwma ncnibiranus

[Ipumeuanue

Cwm. n. 3.4 Hopm

IIpu ucnibitannmn
reaeparopos TBB,
T3B, TT'B-200M*,
TI'B-500-2 no
0OMOTKE JTOJKEH
LIUPKYJIUPOBAThH
JUCTUILIAT C
yACTHHBIM
CONPOTUBJICHUEM
He menee 100
kOM'CM U pacxof
€ro J0JDKEH OBITH
HE MEHee
HOMHHAJIBHOT'O
(ecu B
MHCTPYKIUU
3aBoOja-
U3TOTOBUTEIIS HE
yKa3aHO WHAYE)

Cwm. npumevaHue K
1. 1.4 nacrosimen



Hopwma ncnibiranus
[ToonepanmoHHOE UCTIBITAHUE [Ipumeuanue
3HQYEHUE NPOJOJKUTEIBHOCTD

CHH)XCHUHW HAIIPAKCHUA MMOCJTIC Ta6J'II/IHI>I
HCIIbITAHUA

21. U3mepenue He menee 1 1 Mmun
COTPOTHUBJICHUS U3OJIALINU

TepMOIpeoOpa3zoBaTesei

COTIPOTHUBIICHHUSI, 3aJI0’KEHHBIX

B 11a3bl U YCTAHOBJICHHBIX B

KopIryce TypOoreHeparopa,

MEraoMMETpOM Ha

Harpsbkenue 500 B, MOwm

22. UcnblTaHue U30JSI0UU U vou 1 Mun Cwm. npumedaHue K
0OMOTKHM cTaTopa . 20.
HaNpsKEHUEM Jlomyckaercs
MPOMBIIIIEHHON YaCTOThI UCIIBITAHKUE TIPU
MOCJIE 3aBOJIKK POTOpa B BarOJTHEHUU
CTaTOp ¥ YCTaHOBKH LIUTOB CTaTOpa UHEPTHBIM
J10 3aII0JIHEHUS CTaTOpa ra3om Wiu
BOJOPOJIOM BOJIOPOJIOM C
coOm0/IeHuEM
YCIIOBHI pa3zjienia
3.5 Hopm

YactruyHas 3aMeHa 0OMOTKHU CTaTopa MepBoi KaTeropuu (TypOooreHepaTopos,
npopaboTtaBmux 10 10 jet, mpu TepMOPEaKTUBHOM M30JA1MHA - 10 20 j1eT)

23. UcnplTaHuE OCTaBIIIENCS
4aCTH OOMOTKH I10CJIE
yIQICHUS TTOBPEKICHHBIX

CTEpKHEN

B cnydae 3ameHnbl
23.1. UcnbITanue n30Jsuu 2 U youm 1 Mmun TOJIKO BEPXHUX
KaXX10H ¢a3bl B CTepKHEU
OTJIETILHOCTH TPHU UCTIbITAaHHUE
OCTaJIbHBIX 3a3€MJICHHBIX IIPOU3BOIUTCS
HaTpsKEHUEM HaNpsHKEHUEM

1,7 U you -

ITpu ncnbITannu



Hopwma ncnibiranus
[ToonepanmoHHOE UCTIBITAHUE [Ipumeuanue
3HQYEHUE NPOJOJKUTEIBHOCTD

W30S T
TypOOTeHEepaTOpOB
TBB, T3B, TI'B-
200M* u TI'B-
500-2 mo obmMoTKe
JTIOJDKEH
IUPKYJIUPOBATH
JUCTUILUISAT C
yACITbHBIM
COIIPOTHUBJICHUEM
100 kOMm:cm (eciu
B MHCTPYKITUH
3aBO/Ia-
M3TOTOBUTENISA HE
yKa3aHO WHaYe) U
pacxoj ero
JIOJIKEH OBITH HE
MeHee
HOMMHAJILHOT'O
WJIA IIUTAaHTH
JIOJIKHBI OBITh
CHSTBI

23.2. AcnpiTaHue Ha [Tom. 18
MPOYHOCTH U

FEPMETUYHOCTH - BOJIOU, JUIsI

TypOorenepatopoB TBB,

T3B, TI'B-200M*, TI'B-

500-2

23.3. cnpITaHue Ha
MIPOXOJUMOCTD CTEPKHEN
JUTsI TYpOOT€HEPaTOPOB:

- TBB, T3B, TI'B-200M*, ITomn. 16 [TpousBoauTCs B
TI'B-500-2 - Bonou ciIyvae, eciu



Hopwma ncnibiranus
[ToonepanmoHHOE UCTIBITAHUE [Ipumeuanue
3HQYEHUE NPOJOJKUTEIBHOCTD

- TTB-200, TT'B-300 - [To . 9.5 u 10.5 MpenoiaraeTcs

BO3/1yXOM YXYJILLIEHHUE
MPOXOJIUMOCTHU

CTEP>KHEU B
OCTaBIIIEHCS YacTH
0OMOTKH
24. U3mepenue 2 -
CONPOTHUBJICHUS

MTOCTOSTHHOMY TOKY
HETIOBPEXKICHHBIX BETBEU
uin a3 OCTaBIICHCS YacTu
0OMOTKH. 3HaUCHHE
U3MEPEHHOTO
COIPOTHUBJICHHS HE JIOJDKHO
OTJIMYATHCS OT 3HAYCHHUS
MPEIBIAYIIETO U3MEPEHUS
ooiiee uem Ha, %

25. Onpenenenue Cranp 10omKHa
XapaKTEPUCTUK CEpJICUHUKA YIOBIETBOPATH
cTaropa Ipu HarpeBe TpeOOBaHUSIM,
METOJIOM KOJIbLIEBOT'O YKa3aHHBIM B II.
HaMarHU4YMBaHUs MOCTIE 3.12 Hopm

YAAJIEHUS MOBPEXKICHHBIX
CTEP>KHEN U YKIIAJKH HOBBIX
CTEP>KHEU U 3aKJIMHOBKH
[1a30B CTAaTOpa MpH
uHaykuuu 1,4 Tn

26. McipITaHNEe HOBBIX U I[Tom. 1
JIEMOHTHUPOBAHHBIX

CTep)KHEH 0OMOTKH

renepatopoB TBB, T3B no

VKJIAJKU UX B MMa3bl

27. UcnipITaHue HOBBIX Ilom. 1
CTEp>KHEH ISl TEHEPAaTOPOB
TI'B no yxiagku ux B masbl



[ToonepanmoHHOE UCTIBITAHUE

28. UcneiTanue
JIEMOHTUPOBAHHBIX U
OTPEMOHTHPOBAHHBIX
CTEpKHEM JUIsl TEHEPATOPOB
TI'B no yxiaaku ux B masbl

28.1. UcnipiTanue Ha
MIPOXOIUMOCTh

28.2. UcnipiTaHue U30IA1IH
a30BOU 4acTU
HaIPsHKCHUEM

28.3. UcnpiTanne Ha
KOPOHHUPOBAHUE - TIPU
CHUKCHUH HATPSOKCHUS
[10CJIC UCIIBITAHUS

28.4. UctipiTaHnE U30IALIAN
J1000BOM YacTh
HaTPsHKCHUEM

29. UcnpiTaHre HOBBIX U
OTPEMOHTHPOBAHHBIX
COE€IUHUTENLHBIX U
BBIBOJIHBIX IIIMH JI0
YCTaHOBKH

30. UcnipITaHnE HOBBIX U
OTPEMOHTHPOBAHHBIX
KOHIIEBBIX BBIBOJIOB JI0
YCTaHOBKH

31. McnelTanue U30JIun
KPOHILTENHOB U
LHIMHOJIEPKATEIIEUN 10
YCTaHOBKH

32. UcnipITaHne HOBBIX U

Hopwma ucnibrranus

3HAYCHHC

2,7 U you

1,3 U you

IMPOJOJIZKUTCIbHOCTD

[Mlom 1.1

Ilon. 1.4

[Tom 3

[Tom 4

Ilom. 2

Ilon. 5

1 MmuH

1 Mmun

[Ipumeuanue



[ToonepanmoHHOE UCTIBITAHUE

MIOBTOPHO UCTIOJIb3YEMBIX
IIIJJAHTOB HA TIPOYHOCTH U
TePMETUYHOCTb JI0 UX
YCTaHOBKH JJIsI
TypOorenepatopoB TBB,
T3B, TT'B-200M*, TI'B-
500-2

33. UcnbiTanue
PEMOHTUPYEMBIX CIIMBHBIX U
HATIOPHBIX KOJUIEKTOPOB Ha
POYHOCTH U
repPMETUYHOCTH BOJOW IS
TypOorenepatopoB TBB,
T3B, TT'B-200M*, TI'B-
500-2

34. McniblTaHWe HUKHHUX
CTEp>KHEH 0OMOTKH MOCJIe
YKJIaJIK1 UX B Ma3bl
HAPSHKEHUEM TSI
TypOOTreHepaTopOB:

TBB, T3B

TI'B

35. UcniblTaHue BEpXHUX
CTEp>KHEU 0OMOTKH MOCJIe
YKJIaJIKA UX B Ta36l 10
BBITIOJTHCHUS 3aKJIMHOBKH
a30B HAMPSKECHUEM IS
TypOOTEeHEepPaTOPOB:

Hopwma ncnibiranus

3HAYCHHC

2,4 U yon

IMPOJOJIZKUTCIbHOCTD

[Tom 6

Ilon. 9

1 Mmu=

[Ipumeuanue

IIpu
HEBO3MOKHOCTHU
U30JIMPOBATH
BEPXHUE CTEP>KHU
OT HUKHHX

JIOITy CKaeTCs



[ToonepanmoHHOE UCTIBITAHUE

TBB, T3B

TI'B

36. U3mepenue
COTIPOTUBIICHHUSI
MOCTOSTHHOMY TOKY BHOBb
YII0’KEHHBIX
TepMorpeodpazoBarTeneit
COTIPOTUBIICHHUSI

37. U3mepenue
COIPOTUBIICHUS U30JISLIUU
BHOBbB YJIOKEHHBIX B I1a3bl
TepMorpeodpazoBarteneit
COTIPOTUBIICHHUSI
METaoMMETPOM Ha
Hanpsbkenne 500 B

38. [IpoBepka Ha
MOHOJUTHOCTHh BHOBb
3aMassHHBIX CO€IUHEHUN

39. U3mepenue

Hopwma ncnibiranus

SHAYCHHUC  TIPOAOJIKUTCIBbHOCTD

[Ton. 10

2,2 U you 1 MuH

Ilom. 8

[Tom. 11

[Tomn. 13

[lom. 15

[Ipumeuanue

IPOBOJANTH
HCITBITAHUS
COBMECTHO C
HIDKHUMU. Eciu
IIPY 3TOM HH>KHUE
CTEP>KHU
IIpUHAJIeKAT
OCTaBIICKCS YaCTHU
OOMOTKH, TO
HCIIBITATEeIILHOC
HaIpsHKEHHE
BEPXHUX CTEP)KHEN
HE JOKHO
IIPEBBIIATH
HCIIBITATEILHOTO
HaNpsHKEHUS ITON
YacTH OOMOTKH



[ToonepanmoHHOE UCTIBITAHUE

COIPOTUBIICHUS
MOCTOSTHHOMY TOKY OOMOTKHU
B XOJIOJJHOM COCTOSIHUH
Ka)KJI0M BETBU U (pa3bl
0OMOTKH

40. UcnipiTanue Ha
POXOJUMOCTH BHOBb
YII0KEHHOW YaCTH OOMOTKHU
IOCJIe MAaKU COCAUHCHMI,
HO JI0 YCTaHOBKH
BOJIONIOJIBO/ISIIUX [IJIAHTOB
U U30JIUPOBKH OJIOBOK
CTEpKHEUN U
COCTUHUTEIHBIX IIIUH JJIs
TypOOTeHepaTOpOB:

- TBB, T3B, TI'B-200M*,
TI'B-500-2 - Bonou

- TTB-200, TT'B-300 -
BO3TYXOM

41. UcneiTanue Bceu
0OMOTKH Ha MIPOYHOCTh U
FEPMETUYHOCTD - BOJIOM
I1OCJI€ MalKHU BCEX
COCIUHEHMI, HO JI0 UX
W30JIMPOBKH H TOCTIe
MPUCOCANHEHUS IIJIAaHTOB
TypOorenepatopoB TBB,
T3B, TI'B-200M*, TT'B-
500-2

42. VcnbiTanue
BBITIPSIMIICHHBIM
HaNpsHKEHUEM U30JISIIUH
MOJIHOCTBIO COOpaHHOM
0OMOTKHM KaXKJ101 (pa3bl B
OTIEIBHOCTH TIPU

Hopwma ncnibiranus

SHAYCHHUC  TIPOAOJIKUTCIBbHOCTD

[Tom. 16

ITo nm. 9.5 1 10.5

ITom. 18

[Ipumeuanue



Hopwma ncnibiranus

[ToonepanmoHHOE UCTIBITAHUE [Ipumeuanue
3HaYEHUE MPOJOJIKUTEIBHOCTD

OCTAJIBHBIX 3a3€MJICHHBIX

dazax, kB, mis

TE€HEPATOPOB:

TI'B-200 40 1 mun

TI'B-300 50 1 mun

43. HcnplTaHue U30J5UUNA B cityyae 3amensl

MOJTHOCTHIO COOpaHHOMN TOJIBKO BEPXHUX

0OMOTKH CTepKHEeU
VCIIBITAHHE
IIPOU3BOIUTCS
HapsHKECHUEM
1,5 UHOM .

a) Kaxaou (assl B 1,7 U yom 1 Mmun ITpu ucnibITaHuM

OTJIEJIbHOCTH TIPU TypOOreHepaToOpoOB

OCTaJIbHBIX 3a3€MJICHHBIX TBB, T3B, TI'B-
200M* o
00OMOTKE JT0JIKEH
LIUPKYJIUPOBATh
JUCTUILIAT B
COOTBETCTBHH C
TpeOOBAHUSAMM TI.
20

0) Ha KOPOHHPOBAHUE - TIPU 1,0 U yom 5 MuH Cwm. npumedaHue K

CHIKEHUH HAPSHKEHUS 1. 1.4 Tabauisl

MOCJIC UCTIBITAHUS

44. VcnplTaHuE U30JSUAN ITo m. 22

0OMOTKHM CTaTopa Mnociie
3aBOJIKM POTOpa B CTATOp U
YCTaHOBKH LIUTOB /10
3aII0JIHEHUS CTaTOpa
BOJIOPOAOM

45. UcnpiTadnud nmocie



[ToonepanmoHHOE UCTIBITAHUE

YACTUYHOM WJIM MOJIHOM
MEPEKJIIMHOBKH a30B
CTaTopa Wiu Nepenanku
JIOOOBBIX YacCTEH:

- CepJICYHHKA CTaTOpa

- U30JIIIUU OOMOTKH
cTaTopa

- U30JISIIMM OOMOTKH
cTaTopa Mociie 3aBOJAKU
poTOpa B CTaTOp H
YCTaHOBKH IIIUTOB

46. N3mepenue
COIPOTHUBIICHUS U30JISLUU
0OMOTKHM cTaTopa
(MeraoMMeTpoM Ha
Hanpspkenue 2500 B) go u
MOCJIe UCTIBITAHUS U30JISILIUU

47. VicipITaHWE U30JISUN
0OMOTKHM cTaTopa
TypOoreHneparopa:

TBB, T3B

TI'B

Hopwma ncnibiranus

3HAYCHHC

1,5 U wou

IMPOJOJIZKUTCIbHOCTD

Ilon. 7

1 Mmun

ITo m. 22

Cwm. pazzaen 3.3 Hopm

1,0 U you

1,3 U you

1 Mmun

1 Mmun

[Ipumeuanue

PemonT 6€3
3aMEHbI CTEPKHEN

PemonT, He
CBSI3aHHBIM C
IOJTEMOM
CTEpIKHEM, IIHH,
IIEPEKINHOBKOM
(kperieHue
OaHmaxew,
IOJIIIPaBKa JKeJie3a,
MOoJAKpacka  T.1.)

YactuuHas 3aMeHa OOMOTKH CTaTopa BTOPOI KaTeropuu (TypOoreHepaTopos,
npopaboTaBmux cBeie 10 jeT, mpu TepMOPEAKTUBHOMN M3OJISIIIUY - CBBIIIe 20 JeT)

48. UcnpiTanne ocTaBIICHCS
JacTH OOMOTKH IIOCJIE
YIQICHUS TTOBPEKICHHBIX
CTEpKHEM:

IIpu ucnibrtannmn
TypOOTeHEepaTOpOB
TBB, T3B, TI'B-
200M*, TI'B-500-



[ToonepanmoHHOE UCTIBITAHUE

a) M30JIALMS KXo (a3bl B
OTJICTILHOCTH MPH
OCTaJIbHBIX 3a3€MJIEHHBIX

0) Ha MPOYHOCTDH U
TePMETUYHOCTb - BOJOH, IS
TypOorenepatopoB TBB,
T3B, TI'B-200M*, TI'B-
500-2

B) Ha MPOXOJUMOCTb.

49. N3zmepenue
COTIPOTHUBJICHUS
MOCTOSIHHOMY TOKY
HETIOBPEXKJECHHBIX BETBEU
nin a3 OCTaBIICHCS YacTu
0OMOTKH

50. UcnibiTaHne aKTUBHOM
CTaJM CEPJCUYHHKA CTaTOpa
[P HArpeBE METOJIOM
KOJIbLIEBOTO
HaMarHU4YMBaHUs MOCTE
yAAJIEHUS TOBPEKICHHBIX
CTEp>KHEN U YKIIAJKH HOBBIX
CTEpKHEUN U 3aKJIMHOBKHU
1a30B CcTaTopa

51. UctipiTane HOBBIX U

Hopwma ucnibrranus

3HAYCHHC

1,7 U you

IMPOJOJIZKUTCIbHOCTD

ITom. 18

Ilomn. 23.3

[lomn. 15

Ilom. 7

[Tom 3

1 Mmun

[Ipumeuanue

2 o oOMOTKe
JIOJDKEH
IIUPKYJIAPOBATH
JUCTHIUIAT B
COOTBETCTBHUH C
TpeOOBAHUSMH TI.
20.

Cwm. npumedaHue K
m. 23.3



[ToonepanmoHHOE UCTIBITAHUE

PEMOHTHPYEMBIX BBIBOJIHBIX
IIIMH 10 YCTaHOBKU

52. UctiblTaHe HOBBIX U
PEMOHTUPYEMBIX KOHIIEBBIX
BBIBOJIOB JI0 YCTAaHOBKH

53. UcnbplTaHue U30JISIUNA
KPOHILTENHOB,
LIIMHOJICPKATEIIEN U
OaHJaXHBIX KOJICII JI0
YCTaHOBKH

54. UcnplTaHuE NIJIAHTOB
repe]l yCTaHOBKOW Ha
MIPOYHOCTD U
FEPMETUYHOCTh

55. McnelTaHnue HOBBIX U
PEMOHTUPYEMBIX CIMBHBIX U
HaIOPHBIX KOJIJIEKTOPOB Ha
MIPOYHOCTD U
FEPMETUYHOCTH BOJIOU
MOCJIE YCTAHOBKU

56. UcniblTaHne CTepKHEN
OOMOTKHM JI0 YKJIQJIKU B
na3bl:

a) Ha IPOXOAUMOCTh

0) Ha TPOYHOCThH U
TePMETUIHOCTh

B) U30JISIIIUM Ma30BOM YacTu
HanpspbKeHneMm, KB:

- it reaepatopoB TBB u
TI'B HOMUHANBHBEIM

Hopwma ncnibiranus
[Ipumeuanue
3HAYCHUE TPOJOJLKUTEIBHOCTD

[Tom 4

Ilom. 2

Ilon. 5

Ilom 6

ITom. 1.1

ITom. 1.2

2,7 U you 1 MuH



[ToonepanmoHHOE UCTIBITAHUE

Hanpsbkennem 10 20 kB

- i1 reaepatopoB TBB u
T3B HOMHHAJIBHBIM
HarpsbkeHuem 24 kB

I') HA KOPOHUPOBAHUE

1) U30JIS1IMN JT0OOBBIX
qacTen

€) U30JISIUN MEXKTY

MOy CTEPKHAMM (CTEPIKHEM,
COCTOSAIIUX U3 ABYX
MTOJIOBUHOK)

K) U30JISIIIUA MEXTY
TpyOKamu u TpyOKamu -
AIIEMEHTapHBIMU
IPOBOTHUKAMHU

57. UcnplTaHue HUKHUX
CTEp>KHEW 0OMOTKH IOCIIE
VKJIQJIKU B T1a3bl

58. UcnipiTaHne BEPXHUX
CTEp>KHEU 0OMOTKH MMOCJIe
YKJIQJIKH B TIa3bI

59. U3mepenue
CONPOTHUBJICHUS
MOCTOSIHHOMY TOKY BHOBb
YIIOKEHHBIX
TepMoIpeodpazoBarenei
CONPOTHUBJICHUS

60. U3mepenue
COTIPOTUBIICHHSI U30JISIIUU
BHOBbB YJIOKEHHbIX

Hopwma ncnibiranus
[Ipumeuanue
3HAYCHUE TPOJOJLKUTEIBHOCTD

62

Ilon. 1.4

Ilom 1.5

[lom 1.6

Ilom 1.7

Ilon. 9

ITo . 35

Ilom 8

[Tom. 21



[ToonepanmoHHOE UCTIBITAHUE

TepMorpeodpazoBarTeneit
COIPOTUBIICHUS
MEraoMMETpPOM Ha
Harpsbkenne 500 B

61. McnelTanue N30 un
OT KOPITyCa HOBBIX BEPXHUX
1 HOBBIX HIDKHUX CTEPKHEU
COBMECTHO IOCJIE YKIAJIKU B
IMa3el ¥ 3aKJIMHOBKH

62. I[IpoBepka Ha
MOHOJIUTHOCTD MAsTHBIX
COCIMHECHUU

63. U3mepenue
COMPOTHUBJICHUS
MOCTOSIHHOMY TOKY OOMOTKH
CTaTopa B XOJOJHOM
COCTOSTHUHY KaK101l BETBU
win pas3el

64. McnpiTaHue Ha
MIPOXOUMOCTH BHOBb
YJI0’)KEHHOU 4aCTU 0OMOTKH
cTaTopa TypOOreHepaTopoB
JI0 U30JIMPOBKH TasSHBIX
COeIUHEHMH, a 111 OOMOTKH
C BOJSTHBIM OXJIQXKJICHUEM -
KpOMe€ TOTO, 10
MPUCOCTUHEHUS IJIAHTOB

65. lcnpiTanne 0OMOTKH
cTaropa BOJOW Ha
MPOYHOCTH H
FePMETHYHOCTD JIJIS
TypOorenepatopoB TBB,
T3B, TT'B-200M*, TI'B-
500-2

Hopwma ucnibrranus

3HAYCHHC

2,0 U you

IMPOJOJIZKUTCIbHOCTD

Ilonm. 1.3

[lom 1.5

ITo . 40

[Tom. 18

1 Mmun

[Ipumeuanue



Hopwma ncnibiranus

[ToonepanmoHHOE UCTIBITAHUE [Ipumeuanue
3HaYEHUE MPOJOJIKUTEIBHOCTD

66. McnblTanue n3onsuuu

BBITIPSIMJICHHBIM

HanpspKeHueMm, KB,

MOJTHOCTHIO COOpaHHOM

0OMOTKHM KaXKJ10H (pa3bl 1O

OTJICTILHOCTH TIPU

OCTaJIbHBIX 3a3€MJICHHBIX

dazax s

TypOOTreHepaTOpOB:

TI'B-200 40 1 mun Cwm. 1. 3.4 Hopm

TI'B-300 50 1 mun

67. cnplTanne n30a5101uu

MOJIHOCTBIO COOpaHHOM

0OMOTKHM CTaTopa OT

Kopmyca:

a) Kaxx10# (a3sl B 1,5 U yom 1 mun ITpu ucnibitannn

OTJICTILHOCTH MPHU OCTATBHBIX TypOOTeHEepaTOpOB

3a3eMJICHHBIX TBB, T3B, TI'B-
200M*, TI'B-500-
2 1o oOMOTKaM
JIOJIKEH
IUPKYJIUPOBATH
JTUCTUILIAT B
COOTBETCTBHH C II.
20

0) Ha KOPOHUPOBAHKE TIPH 1,0 U yom 5 MuUH CM. ipumMedaHue K

CHIKEHHUH HanpsHKEHUN n. 1.4

MOCJIC UCTIBITAHUS

68. cribITanue U30JISIIIUU 1,0 U yom 1 Mmun ITpu ucnbITanuM

0OMOTKHM CTaTopa Mnociie
3aBOJIKM POTOpa U YCTAaHOBKU
IIUTOB (JOIMyCKaeTCs
UCTIBITAaHUE MPH 3aTI0JTHEHUN

TypOOTeHEepaTOPOB
TBB, T3B, TI'B-
200M*, TT'B-500-

2 Mo 0OMOTKam



Hopwma ucneitanus
[ToonepanmoHHOE UCTIBITAHUE [Ipumeuanue
3HQYEHUE NPOJOJKUTEIBHOCTD

reHepaTopa UHEPTHBIM ra30M JTIOJDKEH

WA BOJIOPOJIOM, CM. TI. 3.5 IUPKYJIUPOBATH

Hopm) JIUCTUWLIAT B
COOTBETCTBHH C II.

20

{([X]X[3 (|3 (

* Hopwmpl asist reneparopoB tumna TI'B-200M pacnpocTpaHsoTcs Takke Ha
renepatopsl TunoB TI'B-200-2M, TI'B-220-211, ACTI-200.

IIpumeuyanne. B Tabiuiie NpuBEIECHO UCTIBITATEILHOE HAIPSDKEHUE MPOMBILITICHHON
YaCTOTBI, €CIIU CIIELIMAIBHO HE OTOBOPEHO MHOE.

Taomuma I11.3

J{aHHBbIE 17151 IPOBEPKH MPOXOAMMOCTH IIMH redeparopos TI'B-200 u TI'B-300*

TI'B-200 TI'B-300

IIHA, YCPTCIK | 1aBJICHHUC HA BbIXOAC, HC & HIMHA, YCPTCIK | AABJICHHUC HA BBIXOJC, HC

No HUXKE, MM BOJ.CT. No HWKE, MM BOJ.CT.
2T36 66 5TX581594 121
2T38 112 5TX581595 81
2T33 72 5TX581596 63
2T50 105 5TX581597 169
2T37 64 5TX581598 156
2T35 122 5TX581599 92
2T32 54 5TX581600 155

2T34 52 5TX581601 95



TI'B-200 TI'B-300

IIHAa, YCPTCIK | 1aBJICHHUC HA BbIXOAC, HC & HIMHA, YCPTCK | AABJICHUC HA BBIXOJC, HC

No HUKE, MM BOJ.CT. No HWKE, MM BOJ.CT.
2T39 122 5TX581602 66,4
2T31 87 5TX581603 169
1T26 43,5 5TX581604 72,5
1T24 39 5TX581605 109

* JlaBnenue Bo3ayxa Ha Bxoje B muHy 1000 MM Bo.CT.

B cnydasx npumeHeHus: 0OOMOTKHU ¢ TEPMOPEAKTUBHON U30JISIUEH, 3aNIeKaeMOu ociie
YKJIaJIKU B CTaTOPE, UCIBITAHKS IIPOBOJIATCS IO HOPMaM TEXHOJIOTUYECKOU
MHCTPYKIIMM Ha 3TOT IPOLECC.

[ToonepanroHHbIE UCTIBITAHUS IPH PEMOHTAX 0OMOTOK TypOOTreHEpaTOpOB CEpUU
TBM 1npoBoIATCS B COOTBETCTBUU C YKA3aHUSAMU 3aBOJIA-U3TOTOBUTEIIA.

b. UCIIBITAHUSA, ITPOBOAUMBIE ITPU PEMOHTE OBMOTKHU POTOPA
TYPBOI'EHEPATOPA

OO6beM 1 HOPMBI TTOOTIEPAITMOHHBIX UCTIBITAHUN TIPH PEMOHTaX TypOOTEHEPaTOPOB C
MOJIHOM WJIM YaCTUYHON CMEHOM OOMOTKH POTOPA, a TAKKE MPU PEMOHTE B Mpeiesiax
ee JJ0OOBBIX YacTel npuBeAeHbI B Ta0. [11.4 - 1151 MaImH ¢ KOCBEHHBIM BO3IYIITHBIM
WJTU BOJIOPOHBIM OXJIAXKIACHUEM 0OMOTKHY BO30YKeHus U B Ta0u. [11.5 - mis mamun
C HETIOCPEACTBEHHBIM BOJIOPOAHBIM OXJIAXKICHUEM OOMOTKH.

OO6beM U HOPMBI TIOOTIEPAITMOHHBIX UCTIBITAHUH MPU PEMOHTAaX 0OMOTOK POTOPOB
TypOOTeHEepaTOPOB C OECIIETOUHON CUCTEMOM BO30YKICHMSI, HETTIOCPEICTBEHHBIM
BO3/YIIHBIM U BOJSTHBIM OXJIQKJCHUEM OOMOTKH JIOJKHBI COOTBETCTBOBATH
YKa3aHHUSM 3aBOJ[a-U3TOTOBUTEIS C yUETOM CHEIU(PUKU UX KOHCTPYKITUH.

[Ipu nmpoBeIeHNMH UCTIBITAHUN HEOOXOAMMO BBIMOIHSTD CIEIYIONINE YKA3aHUs:

1. U3oms1us 0OMOTKH pOTOpa OT CEJIEN UCIIBITHIBACTCS BO BCEX CydasiX CHATHUS
OaHa)xei He3aBUCUMO OT MPUYUH CHSATHS.

Taomuua I11.4



O0beM 1 HOPMBI MOONEPALMOHHBIX UCIIBITAHUI MPU PEMOHTE 00MOTKH pPOTOpPa
TYpOOreHepaTOpoOB ¢ KOCBEHHBIM BO3AYIIHBIM WJIH BOAOPOJIHBIM OXJIAKACHUEM
00MOTKH B0O30Y:KIEeHUSA

HcnpiTyemblii 31€MEHT

1. He3aMmeHeHHAsT M30IA1IUSI TOKOIIOBOJIOB,
OTCOEJIMHEHHBIX OT KaTylIEK U KOHTAKTHBIX

KOJIEI]

2. He3ameHeHHas M30JI41IAs1 TOKOIIOABOIOB,

OTCOCAMHCHHBIX OT KaTYIICK, HO HC

OTCOCAMHCHHBIX OT KOHTAKTHBIX KOJICI] (GCJII/I

OTCOEIMHEHHE TOKOIOIBOIOB CBA3aHO C
TIOBPEKICHUEM X M30JIALMY UK TpeOyeT
CHATHS KOHTAKTHBIX KOJIelr)”

3. HezameHeHHas U30/IA1IMI KOHTAKTHBIX
KOJIEL[ IIPU OTCOEIMHEHHBIX TOKOOABOIaX

4. HoBast U30JIALMS IIMH U CTEP)KHEN
TOKOIOJIBOJIOB /10 UX YKJIAJKU

4.1. HoBas n30isi0us WH TOKOMOABOI0B

4.2. HoBas u3onsiuus CTep:KHeu
TOKOTIOJIBOJIOB MEpe]] YKJIaJIKO! UX B
W30JISIIUOHHBIN UIHHIIP

5. HoBast u30ms1us KH U CTEPKHEN
TOKOIIOJIBOJOB MOCJE UX YKIaJAKU

5.1. HoBast n30J1s1ius IIMH TOKOIIOIBOJIOB
MOCJI€ YKJIAJIKU U KJIIMHOBKH, HO J10
COEJIMHEHUS C KaTyIIKaMH KOHTAKTHBIMU
KOJIbIIAMH

5.2 HoBas uzonsiuus crepKHEn
TOKOTIOJIBOJIOB MOCJIE YKJIAJIKK B POTOP
(COBMECTHO C TOKOBEAYITUMHU OOITaMM)

HcneiTatenbHoe
HaIpsHKEHNE
IIPOMBILIJICHHOU
4acToThl, KB

5,0 (7,0)"

4,0

4,0

6,5 (7,5)

6,5 (7.5)

5,0 (7,0)

5,0 (7,0)

Xapaxkrep u
00beM peMOHTa

Ilomuas 3ameHa
00OMOTKH
poTopa

To xe

»

»

»

»

»



HcnbITyeMbli 2JIEMEHT

6. HoBast M30/1s11111 KOHTAKTHBIX KOJIELL [0
HAcaJKM Ha BaJl poTopa’

7. HoBast n30y111111 KOHTAaKTHBIX KOJIEIl ITI0CJIE
HacaJKH UX Ha BaJI 1O COSAUHEHUS C
TOKOIIOIBOIaMHU

8. HoBas u30J1s11111s1 TOKOIIOJBO/IOB I10OCIIE
MIPUCOEAUHEHUS K IEPEU30IUPOBAHHBIM
KOHTAKTHBIM KOJIbLIaM, HO JIO COEIUHEHHS C
KaTylIKaMu

9. HoBast n307s11ust MEXKaTyIIeUHbIX
COEJIMHEHUH (CheMHBIX JIeTaje) OTAEIbLHO OT
00OMOTKH

10. N3ossus Triib3 10 YKIAJKU UX B TA3bL:
MHUKAHUTOBBIX
CTEKJIOTEKCTOJIUTOBBIX

11. NM3osa0us THIIb3 OCHE YKJIAJIKU UX B
1a3bl:

MHKAHUTOBBIX
CTCKIIOTCKCTOJINTOBBIX

12. U30m411ust OTAETBHBIX KaTyIIEK MOCIIE
YVKJIQJIKU B TIa3bl U 3aKPEIJICHUS] BDEMEHHBIMU
KJIMHBbSIMU, HO 10 CO€JIUHEHUS C IPYTUMHU
KaTyLIKaMu

13. V301 KaTyIKy NOCJIe YKIIaJIKU B
1a3bl, 3aKPEIJIEHUS BPEMEHHBIMU KIIMHBSIMA U
COEJIMHEHUS C PAHEE YIIOKEHHON KATYIIKON

HcneiTarensHoe
HaIpsHKEHNE
MIPOMBIIIJIEHHOU
4acToThl, KB

Xapaxkrep u
00BeM peMOHTa

6,0 »
4,5 »
4,0 »
5,0 »

IlomHas 3ameHa

OOMOTKH

10,0 poTopa

7,0 To xe

8,0 »

6.8 »

6.5 Ilomnas nmm
YaCTHUYHAS
3aMeHa
OOMOTKH
poTopa

5,5 ITonnas 3amena
OOMOTKH
potopa



HcneiTarensHoe
HaIpsHKEHNE
MIPOMBIIIJIEHHOU
4acToThl, KB

HcnbITyeMbli 2JIEMEHT

14. N3onsmust ynoskeHHOW OOMOTKH TOCJIe 4,5
IIEPBOM ONPECCOBKH

15. BurkoBas u305sI1Hs 0OMOTKH IIOCIIE 2,5-3,5 B na Burox”

IIEPBOU ONPECCOBKU

16. U30msa1iusa 0OMOTKH I10CJIE 3aKINHOBKHA 3.5
[MOCTOSIHHBIMH KIIUHBSIMH

17. N3onsiiust 0OMOTKY Tiepe] OCaaKoM 3,0
POTOPHBIX OaHTAKEH

18. M3onsmus 0OMOTKH ITOCIIC HACaaKH 2,5
POTOPHBIX OaHgaxen”

19. N3oasums octaBiieiics (HE3aMEHEHHOMN) 2,0
4aCTH OOMOTKH POTOPA MOCII€ BHIEMKH
MTOBPEXKACHHON KaTylIKH

20. N3ossus KaTyekK nociie uxX yKIaaKa U [To nm. 12-14
3aKJIMHOBKY BPEMEHHBIMU KIUHBIMU (151

TypOOTE€HEepaTOPOB, UCTIBITAHNE KOTOPHIX

BO3MOXHO 0€3 COeMHEHHS] OOMOTOK HOBBIX

KaTYIIIEK CO CTapoii 0OMOTKOM)

21. N3ossiiiust 0OMOTKH COBMECTHO CO CTapoit 1,75
0OMOTKOM TIOCIIEC TIEPBOM OMPECCOBKHU

22. 3o 0OMOTKH IMOCJIE 3aKJINHOBKA 1,5
[IOCTOSIHHBIMH KJIUHBIMH

23. U3omsauust OOMOTKH:

a) TIepe/1 MOCaIKOW pOTOPHBIX OaHTaKeH 1,25

Xapaxkrep u
00BeM peMOHTa

To xe

»

»

»

»

YacTtuuHas
3aMEcHa
OOMOTKH
poTtopa

To xe

»

»

YacTtuuHas
3aMecHa
OOMOTKH
poTopa

To xe



HcneiTarensHoe
HaIpsHKEHNE Xapaxkrep u
MPOMBITIINICHHON  00BEM peMOHTa
4acToThl, KB

HcnbITyeMbli 2JIEMEHT

0) mocie IocaaKu POTOPHEIX OaHgaxkeil” 1,0 »

24. N3onsmus I000BO# 4aCTH OOMOTKH OT 2,5 Yactuunas

ceJieN MpH 3a3eMJICHHOM 0OMOTKE poTopa 3aMeHa

nepe1 MocajaKo OaHaaxen 0OMOTKH
potopa

25. U3omsmust oOOMOTKH OT ceJies mpu 2,5 PemoHT B

3a3eMJICHHOM 0OMOTKE pOTOpa - UCIIBITAHUE npejenax

JI0 PEMOHTA 71000BOM YacTu

26. N3onsamus 0OMOTKH OT CEJIEIT IOCe 2,0 To xe

pPEMOHTA MIPH 3a3eMJICHHOI 00MOTKE

27. N3omsmust oOOMOTKH pOTOpa OT KOpITyca 1,0 »
0CJIe OKOHYAHMSI PEMOHTA MPU CHATHIX
OaHmaxxax
28. U3omsimust oOOMOTKH pOTOpa JI0 U 1OCe [IpoBepka »
peMOHTa meraommerpom 1000

B
29. Uzonsiust o0OMOTKH pOTOpa MOCIe To xe »

HacaJIK pPOTOPHBIX OaHaKel

30. U3zomsiiust 0OMOTKH pOTOpA MOCIIE CHATUS PexoncTpykuus
OaHmaxkei, y1ajJeHusl paCKJIMHOBKH, BEHTWISAIINN
(bpe3epoBKY NUTULIECB U YAAJICHUS CEIIEN: 7000BBIX
yacTen
OT KOpITyca 0OMOTKH
1,25
BUTKOBAs

2,5-3,5 B na Burox”

DB cKkobKax - UCIBITATENRHOE HAIPSKEHUE JUIS JKECTKOTO IPHUCOENHEHHUS
TOKOIIOJBOJOB K HUJKHEMY BUTKY MaJIOM KaTyLIKH.



2 [Tpu moTHOM 3aMeHe U30JISIITUH OOMOTKH POTOPa U30JISIIHS TOKOTIOIBOIOB
3aMEHSIETCS TOJIBKO B TOM CJIy4ae, €CJIM OHAa HE BbIJIEprKaJia UCIBITAHUM 1o m1l. 1 u 2.

) EciM BBICTYNAIOIIAS YACTh W30JIALMHU M0 KOHTAKTHBIMH KOJIBIIAMK MeHee 15 MM,
TO MPU UCTIBITAHUHA HOBOM M30JISIIMHA KOHTAKTHBIX KOJIEII 10 HACAJAKH Ha Ball
TypOOTE€HEepaTOPOB UCIIBITATEILHOE HAMPSHKEHNE CHUXKAETCs 10 5 KB.

Y B ciyyasx MCIBITAHUI BUTKOBOM M30JISLKH OOMOTOK POTOPOB MUMITYJIbCHBIM
HaNpsOKEHUEM 3HAU€HUE ero Ha BBIBOJIAX HE JO0JDKHO MPEBBIIATH BETMYHHBI
UCIIBITATENIbHOTO HAIIPSHKEHUS KOPITyCHOM n3ossanuu 6osiee yem Ha 10 %.

> Tlo 3aBepLIEHUH PEMOHTA U3MEPAETCS CONPOTUBIIEHHE OOMOTKH MOCTOSHHOMY TOKY

o 1. 3.6 Hopwm.

Tabmuna I11.5

O0bemM M HOPMBI OONIEPALMOHHBIX HCIIBITAHUNA 00MOTKH POTOPA IIPH PEMOHTE
TypOorenepatopon cepuu TBB, TB®, TI'B (200 u 300 MBT)

Hcneityemblii 31€eMEHT

HcneiTaTensHOE
HaMpsIKEHUE
MIPOMBIIIJIEHHON
4acToThl, KB

[Ipo10KUTENBHOCTh
WCIIBITAHUSI, MUH

Xapakrep u

00beM peMOHTa

1. M3onsiius nepen
YKJIaJIKOM HOBBIX IIVMH
TOKOIIOBOJIOB
TypOOreHepaTopoB:

[Tonnas 3amena
OOMOTKH,

KOIIOJIBOJIOB U

(0]
OHTAaKTHBbIX

TBB, TB®

8,615 U ou +3,35>5,6

KoJieln

TI'B

10,0

2. N3onsiius nepen
YKJIaJIKON B
30JISAI{MOHHBIN
WJIUHIP HOBBIX
TEp)KHEN
TOKOITOIBOJIOB
TypOOreHEepaTopoB:

TBB, TB®

8,615 U on +3,35>5,6

To xe

TI'B

8,6

»




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHHS, MUH

Xapaxkrep u
00BeM peMOHTa

3. 305411151 HOBBIX

TOKOBEYIIIUX BUHTOB
epell yCTAaHOBKOM Ha
oTOp

TypOOTE€HEPATOPOB:

TBB, TB®

8,615 U yon +3,35>5,6

»

TI'B

8,6

»

4. 3014111 HOBBIX
WH TOKOTIOJIBOJIOB
Elocne YKJTQJIKA |
BAKIIMHOBKU
TypOOreHepaTopoB:

TBB, TB®

7,6214 U oy +2,7>4,8

»

TI'B

9,1

»

S. M3onsmst HOBBIX
ICTep)KHEN
TOKOTIOIBOJIOB ITOCTIE
YKJIaJIKH B POTOP
ICOBMECTHO C
TOKOBETYIITUMHU
[BUHTaMH, HO 0€3
TOKOTIO/IBOJIOB H
[KOHTAKTHBIX KOJICII
TypOOreHepaTopoB:

TBB, TB®

7,6214 U o +2,7>4,8

»

TI'B

6,7

»




UcneiTaTensHoe
HaIpsKEHUE [IpoomkuTenbHOCTD||  XapakTep U
IIPOMBIIUIEHHON UCTIBITAaHUS, MUH  |00bEM PEMOHTA

4acToThl, KB

HcnbiTyeMblil 21€MEHT

. 30111 HOBOM [loxnas 3ameHa
TYJIKFM KOHTaKTHBIX OOMOTKH,
oJIell IToCJIe OKOITOJIBOJIOB U
€XaHUYECKOU EOHT&KTHBIX
OpaboTKH 10 TIOCAIKH oJIeL]
oJer|

TypOOreHepaTopoB:

TB B, TB® 8,6>15 U ,on 74,7>5,6 1

TI'B 8,6 1 To xe

7. N3onsamnus

OHTAKTHBIX KOJICI]
OCJIC IMOCAaJKH1 MX Ha

TYJIKY

TypOOTeHEPaTOPOB:

TBB, TBO 8,615 U on +3,35>5,6 1 »
TI'B 7,6 1 »

8. N3omsamus
OHTAKTHBIX KOJIEI]
OCJI€ TIOCAJKHU UX Ha

oTOp

TypOOTE€HEPATOPOB:

TBB, TBO 6>9 U ,on +3,35>3,6 1 »
TI'B 6.4 1 »

. I3onsamms HOBBIX
WJIb3 TIepe]l YKIIAJKOMU B
asbl:

) MUKQHUTOBBIX y 10 1 »
|:yp60reHepaTopOB TI'B




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHHS, MUH

Xapaxkrep u
00BeM peMOHTa

ETGKJIOTCKCTOJII/ITOBI)IX y
TypOOreHepaTopoB:

TBB, TB®

6,8>12 U you +2,8>4,25

»

TI'B

»

10. U301t HOBBIX
WJIBb3 TOCTIE YKIIAIKH B
asbl:

}d) MUKQHUTOBBIX Y
Typ6oreneparopos TI'B

8,5

»

ETCKJIOT@KCTOJII/ITOBLIX y
TypOOreHepaTopoB:

TBB, TB®

6,5>11 U oy +2,5>4,2

»

TI'B

6,5

»

1'1. M3onsiius katyiek
I0T KOpIyca nociie
YKJIaJKU B Ma3bl U
3aKpETUICHUS
PEMEHHBIMU KJIMHbSIMU
X0 OTNICIILHOM
aTylIKH, HE UMEIOILIEN
WDKHETO COCIMHCHUS, U
AXKJI0U IMapbl CMEXKHBIX
aTyIIeK, UMEIOIINX
DKHEE COeTUHCHHE

aTyIIex:




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHUSI, MUH

Xapaxkrep u
00BeM peMOHTa

) B MUKaHUTOBBIX
WIb3ax
TypOorereparopoB TI'B

6,5

[lomHasa 3amena
OOMOTKH,

[COKOIIPOBOJIOB U

)B
TEKJIOTEKCTOJIUTOBBIX
WIb3ax

TypOOreHepaTopoB:

tOHTaKTHI)IX
0JI€ell

TBB, TB®

5,7210 U yon +2,223,7

To xe

TI'B

5,7

»

12. BuTtkoBas u30ia1us
aTylIeK MOCIE NEPBOU
Enpeccom(n Ma30BbIX U
T000BBIX YacTen
UCIIBITAHUS
MITYJIbCHBIM
arpsHKEHUEM BBICOKOU
acCTOTHI € 3aTyXaromien
MILTUTY10H)

150 B Ha BUTOK

0,1

»

13. KopniycHas
30JI1IUA OOMOTKHA
OCJI€ IEPBOU
MIPECCOBKH a30BbIX U

[T0OOBBIX YaCTECH:

E) C MUKaHUTOBBIMU
WIb3aMH IS
Typ6oreneparopos TI'B

5.8

»

) co
TEKJIOTEKCTOJIUTOBBIMU
WIb3aMHU IS
ypOOTEeHEepaTOpOB:




UcneiTaTensHoe
HaIpsKEHUE [IpoomkuTenbHOCTD||  XapakTep U
IIPOMBIIUIEHHON UCTIBITAaHUS, MUH  |00bEM PEMOHTA

4acToThl, KB

HcnbiTyeMblil 21€MEHT

TBB, TB® 5>10 U yon +1,6>3 1 »
TI'B 5,0 1 »
14. ButkoBas U30JIs1Hs 150 B Ha BUTOK 0,1 »

[KaTyIIeK TOCIIe

3aKJIMHOBKH 11a30B
OCTOSIHHBIMH

WHBSMH U YCTAaHOBKHU

OCTOSIHHBIX KJIIMHBEB U
aCTIoOpOK B JIOOOBBIX
acTSIX OOMOTKH
HCIBITAHUS
MITYJTbCHBIM
anpsKEHUEM BBICOKOM
aCTOTHI C 3aTyXarOLIEH
MILTUTY IO )

15. KopnycHas
30JISIHST OOMOTKH
0CJI€ 3aKJIMHOBKH
a30B IMOCTOSTHHBEIMU

WHBSMH U yCTAaHOBKHU
OCTOSIHHBIX KJIMHBEB U
acropok B JJ0OOOBBIX
acTsIX OOMOTKH:

) ¢ MUKaHUTOBBIMH 5,0 1 Ilonnas 3amena
WIb3aMHU JUIS OOMOTKH,
Typ6oreneparopos TI'B [FOKOTIOZIBOJIOB U
EOHTaKTHBIX |
) co oJIC]

TEKIJIOTEKCTOJIUTOBBIMU
WIb3aMHU IS
TypOOTEeHEPATOPOB:

TBB, TB® 4,5>210 U yon +1,2>2,6 1 To xe




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHUSI, MUH

Xapaxkrep u
00BeM peMOHTa

TI'B

4,5

»

16. BenTmirsimuoHHbBIE
aHaJbl OOMOTKH
EOTopa ocJie
3aKJIMHOBKH 11a30B
OCTOSIHHBIMU
WHBSMH U YCTAaHOBKHU
OCTOSIHHBIX KIIMHBEB U
acCTIopoK B JIOOOBBIX
acTsIX OOMOTKH
IpoOBepKa Ha
POXOAMMOCTD
03JTyXOM) JIJIst
TypOOTE€HEPATOPOB:

TBB*, TBO*

[To cranmapty (HOpMasn)
AO «DnexTpocuina»

TI'B (kaxx1p1il kaHan
I0OMOTKH)

Bo3nyx noimken
CBOOOJTHO MPOXOJUTh
4yepe3 BCe KaHaJbI

0OMOTKH
17. KoprniycHas
30J1S1IUsT OOMOTKH
epe Moca Ko
aHJaXxeu:
) ¢ MUKaHUTOBBIMH 4.4 1 »

WIb3aMH IS
TypOorereparopoB TI'B

) co
TEKJIOTCKCTOJIUTOBBIMHU
WIb3aMH IS

ypOOTeHEepaTOpOB:




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHUSI, MUH

Xapaxkrep u
00BeM peMOHTa

TBB, TB®

4,2529 U ,on +122,3

»

TI'B

4,25

»

18. BeHTHIIsIMUOHHEBIE
aHaJIbI JIOOOBOH YacTH
OMOTKH poTOpa mocie
ocaaky OaHmaxei
IpOBEpKa Ha
POXOAMMOCTb)

IIom. 16

»

19. KopniycHas
30JI1USA OOMOTKHA
Eompa COBMECTHO C
TOKOITOJIBOIaAMH U
OHTAKTHBIMH
OJIBLIAMH TOCJIE
ocaaKy OaHIaxeu Ui
TypOOTE€HEPATOPOB:

TBB, TB®

4,9>9 U ,on 10,7>2,1

[Tonunas 3amena

TI'B

4,0

OOMOTKH,
OKOTIPOBOJIOB H
OHTAKTHBIX
oJIell

To xe

20. O6moTKa poTopa B
XOJIOJTHOM COCTOSTHUH
ocJie MOCaaKu
OaHmaxel (M3MepeHne
COIPOTUBIICHUS
MMOCTOSITHHOMY TOKY)

21. ObmoTka poTopa
MOCJIE MOCAIKN
Oanmaxel (M3MepeHune

Cwm. npumevanue 3

Cwm. npumevanue 3

»

»



HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHUSI, MUH

Xapaxkrep u
00BeM peMOHTa

ITOJTHOT'O
CONPOTHUBJICHUS
MePEMEHHOMY TOKY IpH
Hanpspxkenusix 0,05, 0,1,
0,15u 0,2 xB Ha
HETIOJIBIDKHOM POTOpE U
[P HOMUHAJILHOM
YacTOTE BpalleHus)

hOJ’IHa}I 3aMCHa

22. DJIEMEHTHI, ITo mm. 9-21 -
yKazaHHbIe B Iil. 9-21 OOMOTKH
poTopa.
ToxonoaBOABI U
OHTAKTHBIC
0JIbIIA HE
E€MOHTHPYIOTCS
23. N3omamusa
OHTAKTHBIX KOJICIT
EOBM@CTHO c
TOKOIIOIBOIAMHU,
TCOEIMHECHHBIMH OT
OMOTKH IS
TypOOreHepaTopoB:
TBB, TB® 5,527 U won +324,0 1 To xe
TI'B 5,5 1 »
24. BeHTHISIIIMOHHBIE [Tom 16 - ACTUYHBIN
aHaJbl 0OMOTKH ECMOHT
0TOpA JI0 CHSITHUSA OOMOTKH

aHjaxeiu (mpoBepka Ha
POXOAMMOCTb)

25. N3omamusa
CTaBIIIECHCS YacTH
OMOTKH I10CJI€ BEIEMKHU
OBPEXKICHHBIX
aTyIIeK COBMECTHO C




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHHS, MUH

Xapaxkrep u
00BeM peMOHTa

30JIsILHAEH
TOKOIOJIBOJIOB U
IKOHTaKTHBIX KOJIEI] JIIsI
TypOOreHepaTopoB:

) OT KOpIyca:

TBB, TB®

3,0>7 U you 70,5>1,5

ACTUYHBIN
€MOHT
OOMOTKH

TI'B

3,0

To xe

) BUTKOBASI:

- UCTIBITAHKE
MITYJIbCHBIM
arnpsHKEHUEM BBICOKOU
acCTOTHI C 3aTyXaromien
MILTATY 10U

100 B Ha BUTOK

0,1

»

- KOHTPOJIb C
PUIIOKEHUEM
anpsHKEHUS
POMBIIIJIEHHOU
acTOThI U U3MEPEHUE
aZICHUs1 HAIIPSDKEHUS B
aTyIlkax, oOMOTKe
OJIFOCOB M BO BCEH
OMOTKe

5 B Ha BUTOK

ACTUYHBIN
€MOHT
OOMOTKH

26. 3051118 THIB3:

- J10 YKJIaJKU B Ma3bl

[Tom 9

To xe

- IIOCJIC YKJIAKW B ITa3bL

[Mom 10

»

27. N30maa1ms oT
Kopiryca




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[IpoomkuTenbHOCTD||  XapakTep U
UCTIBITAaHUS, MUH  |00bEM PEMOHTA

TPCMOHTHUPOBAHHBIX
AaTYIICK ITOCJIC YKIAAKN
I1a3bl U 3aKPCIIJICHUA
PECMCHHBIMU

HUHbAMU:

) KaTyIIeK, U30JISLHUIO
OTOPBIX MOKHO
CIIBITaTh, HE COCIMHSS
OCTaBIICHUCS YaCTbIO
OMOTKH

ITom. 11

»

) KaTyIIeK, U30JISANI0
OTOPBIX MOYKHO
CIIBITATh TOJIBKO IIOCIIE
OCJIMHEHMUS C
CTaBIIEHCS YaCThIO
OMOTKH

»

TypOOreHepaTopoB:
TBB, TBO 2,525 U yon 10,6>1,4 1 »
TT'B 2,5 1 »

28. U3omsaiusa oOMOTKHA
OCJI€ IEPBOU

Enpeccom(n [Ma30BEIX U

JT0OOBBIX YacTeH

TypOOreHepaTopoB:

la) oT kopmyca: TBB, 2,25>4.5 U yon 10,6>1,3 1 ACTUYHBIN

TB®D €MOHT
OOMOTKH

TI'B 3 To xe

10) BUTKOBASI: 2,25




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHHS, MUH

Xapaxkrep u
00BeM peMOHTa

- UCTIILITAHHUC
MITYJIbCHBIM
anpsHKEHUEM BBICOKOM
aCTOTHI C 3aTyXaroLIEn
MILIATY 10U

85 B Ha BUTOK

0,1

»

- KOHTPOJIb C
PUIOKEHUEM
anpsHKEHUS
POMBILIJIEHHOU
acTOThI U U3MEPEHUE
aZICHUS HAIIPSDKCHUS B
aTyIIKax, OOMOTKe
OJIFOCOB M BO BCEH
OMOTKe

5 B Ha BUTOK

»

29. U3omsausa oOMOTKHA
oclie 3aKITMHOBKHU
a30B MMOCTOSTHHBIMHU

WHBSIMU U YCTAHOBKH
OCTOSIHHBIX KJINHBEB U
aCTIOpOK B JIOOOBBIX
acTsax 0OMOTKHU

TypOOreHepaTopoB:

) OT KoOpITyCa:

TBB, TB®

224 U yon 10,62>1,2

»

TI'B

2,0

»

10) BUTKOBASI:

- UCTIILITAHNUE
MITYJIbCHBIM
anpsKEHUEM BBICOKOM
aCTOTHI C 3aTyXarOLIEH
MILTATY 10U

70 B Ha BUTOK

0,1

»




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHUSI, MUH

Xapaxkrep u
00BeM peMOHTa

- KOHTPOJIb C
PUIOKEHUEM
anpsHKEHUS
POMBILIJIEHHOU
acTOThI U U3MEPEHUE
aZICHUS HAIIPSDKCHUS B
aTyIIKax, OOMOTKe
OJIFOCOB U BO BCEM
OMOTKE

5 B Ha BUTOK

»

30. BeHTHIIsIMMOHHBIE
aHaJbl OOMOTKH

EOTopa TocJie

3aKJIMHOBKH 11a30B
OCTOSTHHBIMH

WHBSMH U YCTAaHOBKHU

OCTOSIHHBIX KIIMHBEB U
acropok B JJOOOBBIX
acTsIX OOMOTKH
MIPOBEPSFOTCS Ha
POXOUMOCTB)

[lom 16

»

31. KoprycHas
30JIA11MS] OOMOTKHU
OTOPOB Iepe
OCaIKOU OaHmaxeil

TypOOTreHEPaTOPOB

TBB, TB®

1,7523 U yon +0,621,1

€MOHT
OOMOTKH

EaCTI/I‘IHHﬁ

32. BeHTHIISIMUOHHBIE
aHaJbl OOMOTKH
0TOpa MOCJIe MOCAIKU
aHJgaxxen
CMaTpUBAIOTCS U
POBEPSIOTCS HA
POXOAUMOCTD

ITom.16

To xe

33. KopmycHas
M30J15I1UsL OOMOTKH




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHHS, MUH

Xapaxkrep u
00BeM peMOHTa

[pOTOpa COBMECTHO C
TOKOIIOABOIAMU U
OHTAaKTHBIMH
OJIBIIAMH ITIOCJIE
ocaaky OaHmaxei

TypOOreHepaTopoB:
TBB, TBO 1,5>2,5 U yon 10,625>1,0 1 »
TT'B 1,5 1 »

34. ObMoOTKa poTOpa B
XOJIOTHOM COCTOSIHUH
0CJIe TIOCAIKH
aHaaxeu (M3MepeHue
OTIPOTUBIICHUS
OCTOSIHHOMY TOKY).
3MEpPEHHOE
OIIPOTHUBIICHUE
pPaBHUBAETCS CO
3HAYCHUEM
PEIBITYIIETO
3MEpeHUs

OTnuuue nomycKaercs 10
2%

»

35. O6MoTKa poTopa
ocJIe MOCaKU
aHaaxeu (M3MepeHue
OJIHOT'O
ONPOTHUBJICHHUS)

I[Tom. 21

»

36. BeHTHisiuoHHbIE
aHaJbl OOMOTKH
oTOpa J0 CHITHUS
aHaaxei (mpoBepka Ha
POXOIUMOCTH)

[Tom 16

»

37. KoprycHas
30JISIMAST OOMOTKH
\EOTOpa COBMECTHO C




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
WCIIBITAHHS, MUH

Xapaxkrep u
00BeM peMOHTa

3011 CH
TOKOITOIBOJIOB U KOJICI]
OCJIe OKOHYAHUS
€MOHTA JI0 ITOCAJIKH
aHgaxxen

TypOOTEHEPATOPOB:

TBB, TB® 1,5>1,5 U ,on 70,975>1,2 1 »

TI'B 1,5 1 »

38. BeHTWIsAIIMOHHEIE Ilon. 16 - €MOHT B
aHaJbl POTOpA Mepe penenax
OCaIKOU OaHmaxeil 000BBIX YacTeil
OCMOTp U MPOBEPKA Ha OOMOTKH U TIPH
POXOJIMMOCTB) EPEKIIMHOBKE

a30B
9. BeHTWISIIUOHHEIE [Tom 16 - To xe
aHaJbl POTOPOB TOCIIE
ocaaKu OaHgaxxei
MpOBEpKa HA
POXOANMOCTb)
0. KopriycHas 1 1 »

30JI1UA OOMOTKHA
0TOpa COBMECTHO C
30JI1IHeH
OKOIIOABOJIOB U
OHTAKTHBIX KOJIEI]
ocJIe TTOCaaKu
aHgaxen

41. ObmoTKa poTOpa B
XOJIOAHOM COCTOSIHUU
U3MepeHue
ONPOTUBIICHUS
OCTOSIHHOMY TOKY).
3MEpPEHHOE

OTnauuue 10mycKaercs 10
2%

»




HcnbiTyeMblil 21€MEHT

HcneiTaTeasHOE
HaIpsHKEHHE
MTPOMBIIIJIEHHOU
4acToThl, KB

[Ipo10mKUTENTBHOCTD
UCIIBITAHMS], MUH

Xapaxkrep u
00BeM peMOHTa

OMPOTHUBJICHUE
EpaBHI/IBaeTCH co
3HAYCHUEM
pEABIAYILErO
3MepeHus

42. O6MOTKa poTopa
ocJie TIOCaJIKU
aHjaxeu (M3MepeHue
OJIHOT'O
ONPOTHUBJICHHUS)

ITo m. 21

»

43. OOMOTKa poTopa
U3MEpEHUE
OTPOTHUBIICHUS
30JISAIUH IO
CTIBITAHUS U30JISIIAN
OBBIIIICHHBIM
anpsHKESHUEM U TI0CTIe
CTIBITAHHS -

€raoMMETPOM Ha
anpspkenne 1000 B)

Cm.Tabn.3.2,1m. 5

»

* JIoGoBBIE€ YACTH OOMOTKH 3aKPBITh PE3UHOM.

Mpumevanus:

1. Ilpu ucnpITaHUU BUTKOBOW U30JIALIUA OOMOTOK POTOPOB UMITYJIbCHBIM
HaIpsHKEHUEM €0 3HaYeHUE Ha BBIBOJIAX OOMOTKHU pOTOpa HE AOJHKHO MPEBBIIIATH
UCIIBITATENILHOTO HANPSKEHUS U30JILIMA OOMOTKHM pOTOpa Ha KOPITyC.

2. 3a HOMMHAJIbHOE HANpPsKEHHE 0OMOTKHM pOTOpa MPUHUMAETCs HaNpsKeHUEe Ha
KOJIbI[aX NP HOMUHAJIBHOM PEKHUME TypOOTreHepaTopa B yCTAHOBHUBIIIEMCS TEINIOBOM

COCTOsTHHH.

3. HopMmbl ucnibiTanuii He yKa3aHHBIX B TAOJIMIIE DJIEMEHTOB, a TAKYKE OT/ACIIbHBIX
Y3JIOB MIPU UX PA3JAEIbHOM PEMOHTE - [0 YKa3aHUSAM 3aBOJIa-U3TOTOBUTEIIS.




2. [Ipu yacTUUHOM PEMOHTE U3OJISILIMK OOMOTKH POTOpPa €BPOMNEHCKOTO THIIA, KOTaa
KAaTyIIKW COeUHSIOTCS MEX Iy cO00M MepeMbIUKOM, U30JISLUS YI0KEHHOU
MIEPEN30JIMPOBAHHON KATYILIKH HE UCIIBITHIBAECTCSL.

3. [Ipu yacTUYHOM pEeMOHTE OOMOTKH POTOpA C HAOOPHBIMH 3yObsIMH, HE UMEIOIIIEH
Ma30BbIX THJIb3, OCTABINASCS YaCTh OOMOTKHU TOBBIIIICHHBIM HANIPSHKCHUEM HE
UCTIBITHIBACTCS.

CocrosiHre U30JISIIUHU TTPOBEPSIETCA MeraoMMeTpoM Ha Hanpspkenue 1000 B B
TeueHue 1 MuH.

4. Bo Bcex ciyvasix CHATHs OaHAa)kel poTopa U30JIS1Hs €r0 0OMOTKHU OT KOpITyca
UCIIBITBIBAETCS HanpspkeHueM | kB mpoMBIIIIIEHHON 4acTOTHI B TEUEHHE | MHUH.

HcnrpiTanue IMPOBOAUTCA IIPU CHATBIX 6aHz[a>1<aX IMOCJIC OYHUCTKHU pOTOpA.

5. I[IpoAOIKUTETLHOCTD UCTIBITAHUS TJITABHOW U30JIAIIMU | MUH, BUTKOBOUM U30JISIIUN
(tabn. I11.4, o. 15) - 5 muH.

B. UCIIBITAHUS, ITPOBOAUMBIE ITPU PEMOHTAX OBMOTKHA
POTOPA ABHOITIOJIIOCHBIX MALIIUH

Hopwmpbl noornepanimoHHbIX UCTIBITAHUN U30JISIIIUU TIPU PEMOHTAX THIPOTEHEPATOPOB,
CUHXPOHHBIX KOMIIEHCATOPOB U CUHXPOHHBIX 3JIEKTPOABUTATENEH C OJTHON WK
YaCTUYHOM CMEHOUM 0OMOTOK poTopa npuBeneHs! B Tadm. I111.6.

[IpuBeneHHbIE HOPMBI UCTIBITAHUS U30JIALIMU MTOBBIIICHHBIM HAPSHKEHUEM
pacmnpoCTpaHsIOTCS Ha POTOPHbIE 0OMOTKH THIPOT€HEPATOPOB U CUHXPOHHBIX
KOMIICHCATOPOB ¢ HampsbKeHHeM Bo30yxaeHus cBeime 0,1 kB.

Ecnu npu wactTuuHO# 3aMeHe W30JISIUN TPU UCTIBITAaHUAX M0 HopMam Taou. I11.6
HaOMro1aeTcs MpoOOi HECKOIBKUX KaTyIIeK (He MEHee 5) U yCTaHaBJIMBACTCS O0IIIee
HEYIOBJIETBOPUTEIHLHOE COCTOSIHUE OOMOTKH, a MO YCJIOBUSM PadOThI IHEPTOCUCTEMBI
Y HAJIMYMIO 3aIIaCHBIX YaCTEeH HEJIb3sl BHIOJIHUTD MOJTHYIO 3aMEHY U30JIALUU
0OMOTKH POTOpA, UCIIBITATEIbHOE HANIPSDKEHUE OCTaBLICHCS YacTh OOMOTKH, a TAaKKe
HCIIBITATENIbHOE HAPSKEHNE IIPU BBOJE B OKCIUTyaTal[MI0 yCTAaHABIMBAOTCS I10
coraacoBanmio ¢ PAO «EDC Poccum» nim 3aBogoM, HO He Hmke 1,5 xB.

[Ipu mosiHO# 3aMeHe U30ISIMU OOMOTKHU CTapbhle KOHTAaKTHBIE KOJIbLIA, TOKOTIOIBOBI
U I1I€TOYHBIE TPABEPCHl MOTYT OBITh MCIIOJIL30BaHBI O€3 NIEpeperyIupPOBKH TOJIBKO B
TOM CJIy4ae, €CJIM OHU BbIACPKaIU UCTIBITAHUE U30JISIIIUN HANPSHKEHUEM, YKa3aHHBIM
B Ta0u. [11.6 (1. 3). B npoTuBHOM Cily4yae U30JIA1Hs T0JKHA OBITh 3aMEHEHa.

M3oms11ss KOHTAKTHBIX KOJICIT UCITBITHIBACTCS 110 OTHOIICHHUIO K KOPITYCY U MEXKTY
CcO0O011.

I/ISOJ'I?I]_II/IH 0OMOTOK OTHOCHUTEIILHO KOpITyCa UCIILITBIBACTCA ITOBBIIICHHBIM
HaIps>XKCHUEM HpOMLIIHHCHHOﬁ YacTOTHI B TeUeHUE | MMH.



BurkoBas uzonsius (tad. I11.6, . 1,0) ucibIThIBa€TCS MPUIOKEHUEM HATIPSIKEHUS
K KOHIIaM KaTyIIKU B TeueHne 5 muH npu temreparype 120-130 °C u naBnenuwu,
paBHOM 0,75 pa3BUBAeMOro Mpu OMPECCOBKE U3OJIALINH.

Taomuua I11.6

O0beM U HOPMBI OONIEPALUOHHBIX UCIIBITAHUI M30JAMHA 00MOTKH POTOpa
SIBHOIIOJIFOCHBIX MAIlIUH IIPH PEMOHTeE

HcnbiTyemblil 231EMEHT

1. M3omsanus oTAeIbHBIX KaTyIIeK
0OMOTKHM pOTOpa MOCJI€ U3TOTOBJICHHS
Y YCTAHOBKH Ha IOJIFOCHI:

a) OT KopIryca
0) BUTKOBas

2. 3015145 OTAENBHOM KaTylIKH
II0CJIE YCTAHOBKU HA pOTOpE U
KPEIUIEHUs IIOJIFOCOB, HO J10
COETMHEHMSI KaTyIIeK MeXIy co0oil u
C KOHTAKTHBIMU KOJIBLIAMM:

a) OT KopIryca
0) BUTKOBast

3. M30msmust KOHTaKTHBIX KOJIEL],
TOKOTIOJIBOJIOB M IIIETOYHBIX TPaBEPC
JI0 COEIUHEHUS C 0OMOTKOM

4. N3onsmust KaTyliek oT Kopiryca
MOCJIE COETMHEHUSI MKy COOOM U ¢

HcneiTaTensHoe
HaIpsHKEHNE
ITPOMBIIIJIEHHOW YaCTOTBHI,
kB, 115 mammH ¢
HOMMHAaJIbHBIM

HanpsHKEHUEM BO30YKICHMS,

kB

ot 0,1 no 0,25

ceeime 0,25
BKJIFOUHUTEIHLHO

4,0 4,5

3,0 B Ha BUTOK

3,5 4,0
2,5 B Ha BUTOK

3,5 4,0

3,0 3,5

Xapakrep u
00BeM peMOHTa

ITosnnas 3amena
00OMOTKH poTOpa

ITommas nomn
JacTHYHAS
3aMeHa OOMOTKH
poTopa

ITosnnas 3amena
0OMOTKH poTOpa

To xe



HcnbiTyembli 371EMEHT

KOHTAaKTHBIMHU KOJIbIIaMH

5. M3onsiust oOMOTKH poTOpa OT
KOpIIyca B COOpaHHOM MaIIMHE MOCe
peMoHTa

6. 3011 ocTaBIIeCs 4acTH
0OMOTKH poTOpa:

a) OT KopIryca
0) BUTKOBast

7. N3omsiiiust 0OMOTKHY OT KOpItyca
M1OCJIE COCIMHEHUS BCEX KaTyIIEeK
MEXIy COOON M C KOHTAKTHBIMH
KOJIbI[AMHU

8. O6MoTKa poTopa B cOOpaHHOM
MaIIuHE MOCJIC YaCTUYHOMN 3aMEHBI
W30JISIIAN

HcneiTaTensHoe
HaIpsHKEHNE
MTPOMBIIIJIEHHOW YaCTOTBHI,
kB, 11 mamus ¢

HOMUHAJIbHBIM Xapakrep u
HAIPSOKEHUEM BO30YKAEHUA, 0OBEM PEMOHTA
kB
ot 0,1 mo 0,25
2 HO Y, cpie 0,25
BKJIFOUUTEIILHO
2,5 3,0 »
Yactuynas
3aMeHa 0OMOTKHU
poTopa
2,5 3,0

2,0 B Ha BUTOK

2,25 2,75 To xe

2,0 2,5 »

Ipuiaoxenue 2

Hopmbl McnbITAHUI 3JIeKTpPOABHUIaTeei
IEPEMEHHOI0 TOKA MPH PEMOHTAaX 00MOTOK

1. UcnibITaHus 3J1eKTPOABHUIraTeIell ¢ :KeCTKUMHU KaTyIIKaMHU MJIH CO CTeP:KHAMU

IPHU MOJHOM CMeHe 00MOTOK



1.1. UcnibiTaHHE CTAJIM CTATOPA

DIIeKTpoABUraTeI MOITHOCTHIO 40 KBT U BbIllI€ UCTIBITHIBAIOTCS NIEPE]] YKIIAJIKOMN
obmoTku Metogamu 1. 3.12. IIpu 3TOM, eciu 3aBOIOM-U3TOTOBUTENIEM HE
yKa3bIBaIOTCs OoJiee xecTkre TpeOboBaHus, TO nMpu UHIYKIuHU 1 Ti ynenbHble moTepu
B CTaJIM HE JIOJDKHBI MMPEBHIIAaTh 5 BT/Kr, HanbopIuii HarpeB 3y0I10B HE JT0JKEH
ObITh Ooniee 45 °C, a HaubobIas pa3HOCTh HarpeBa pa3nuuHbix 3yo1oB 30 °C.

1.2. U3mepeHue CONPOTHBJIEHUS U30JSIIIUUA 0OMOTOK

N3mepenune npou3BoanUTCs y eKTpoABUraTesneil Ha Hanpsixenue 10 0,66 kB
BKJIIOYMTENLHO MeraomMmeTpoM Ha Hampsibkenue 1000 B, a na nanpspkenue Boiie 0,66
kB - meraommerpom Ha HanpsokeHue 2500 B. [onycTiumblie 3Ha4€HUS COPOTUBIICHHUS
M30JI5IMK OOMOTOK yKa3aHbl B Tabm. 5.1- 5.3.

1.3. UcnibiTaHHE NOBBIIEHHBIM HANIPAKEHUEM MPOMBIILJICHHON YaCTOThI

HcnbITatenbHOE HANPSDKEHUE TIPH TIOJTHOM CMEHE OOMOTKH CTaTopa MPUHUMACTCS
corniacHo taoi. [12.1.

HpOI[OJ'DKI/ITeJ'IBHOCTB MMPHUIIOKCHUA UCIIBITATCIbHOI'O HAITPSIKCHUA 1 mun.

1.4. UcibiTaHHE BUTKOBOM M30JIALMHM OOMOTKH MMIYJIbCHBIM HANIPSKEHUEM
BbICOKOM YaCTOTHI

1.4.1 WcnpiTaTenbHble HANPSHKEHUS BATKOBOW M30JIALIMU TIOCIIE YKIIAIKU HOBOM
0OMOTKHM WJIM HOBBIX KaTyIlIeK MpUHUMaIOTCs 1o Taoi. [12.2 . TIpoaomkuTenbHOCTh
ucnbiTanuii 3-10 ¢. McnibITaHusi IpOBOJATCS MPU HATUYWHU alaparyphl,
IIpeHA3HAYEHHOM I TAKUX UCTIIBITAHUM.

1.4.2 VcnplTaTenbHble HANPSHKEHUS! BUTKOBOM M30JISILIMU KATYIIEK 10 YKJIAAKH UX B
na3bl TOJKHBI OBITH BBIOPAHBI 110 CTAHAAPTY WM HOPMaMHU MPEANPHUITHS, B
COOTBETCTBHHU C YEPTEKAMU KOTOPOTO U3TOTOBIIEHBI KaTyIIKH. VcribITaTenbHbIE
HaIpsHKEHUS] BATKOBOM M30JISIIIMM KATYIIEK MMOCE X YKIaJAKU HE TOJKHBI
npeBbIaTh 85 % 3TOro 3HaYCHUs.

JlonyckaeTcs CHUKEHUE UCTIBITATENILHOTO HAPSKEHUSI 110 CPABHEHUIO CO 3HAUCHHUEM,
yKa3aHHbIM B Ta0i. [12.2, ecnu 310 HEOOXOUMO JIs1 BBIMOIHEHUS JAHHOTO YCIOBHS.

Taomuna I12.1

HcnbiTaTeibHOE HANIPSKEHHE NPOMBIIILJIEHHON YaCTOTHI IPU PEMOHTE 00MOTKH
CTATOPAa 3JIeKTPOABUTATEJIei
(C )KeCTKMMHM KaTyIIKaMH HJIA CO CTEPKHEBON OOMOTKOI)



HcnertatensHoe HanpsbkeHue, kB, mis
3JIEKTPOJABUTATEIC HA HOMUHAIBHOE HalpshkeHue, kKB

1o 0,5 o 3
KITIOYUTEIBHO KITIOYUTEIBHO

HcnbiTyeMblil 21€MEHT 10

MOIIIHOCTBIO CBBIIIIE
morHocTheo 10 1000 kBT m

1000 kBt

1. OTnenpHas kaTyiika 4,5 1113,5)21,5)31,5 13,5 23,5134
(cTepxenn)" nepen
YKJIaIKOM®)
2. OOMOTKHM 1OCJIe 3,5 9 ||11,5/18,529,0 11,5 20,5130
YKJIQJIKU B MMa3bl JO NaWKU

©XKKaTYyIICYHBIX

OeIMHEHUN
3. OOMOTKH IOCJIC TTAWKU U 3,0 16,5 9,0 [|15,825,0 9,0 18.5|127
IM30JIMPOBKH COEAUHECHUI
4. T naBHas U30JSILUS -3 5,0f7,0 113,0121,0 7,0 15,0/23

OMOTKHM COOpaHHOM
amuHbl (Kaxaas ¢aza mno
THOIICHUIO K KOPITYCY
pH IBYX JAPYTUX
3a3eMJICHHBIX). Y
HIIEKTPOJIBUTATENEH, HE
MEIOIINX BBIBOJIOB
axno# ¢aspl OTIETHHO,
JIOITyCKAeTCsl TPOU3BOAUTH
IZCHBITaHI/Ie BCEil OOMOTKH

THOCHUTEIHHO KOpITyca

Y Ecnu CTEP>KHH WJIH KaTyIIKWA W30JIUPOBAHbl MUKAJICHTHOM 0€3 KOMIayHIUPOBAHHUS
M30JISIIUEN, TO UCTIBITATeNILHOE HAMPSHKEHNE, YKAa3aHHOE B M. 1 1 2, MOXKET OBITh
cHMkeHo Ha 5 %.

Y Ecnu KaTYIIKW WM CTEPKHH MOCTIE U3TOTOBJICHUS OBIIIM UCTIBITAHBI IAHHBIM
HaIpsKEHUEM, TO MPY MMOBTOPHBIX UCTIBITAHUSIX MEPE]T YKIAIKON JOITYCKaeTCs
CHU3UTH UCIIBITATEIIbHOE HanpsikeHue Ha 1 kB.

) UcnbiTaTenbHoe Hanpskenne B cootserctBuu ¢ [OCT 183-74 ycranaBiupaercs
paBHbIM 2 U o +1 kB, HO He Huxke 1,5 kB.



Tabmuna I[12.2

I/IMl'ly.]'IbCH])Ie HCNBITATC/IbHBIC HAIPAKCHUSA 00MOTOK craTopa nmocjic yKiIaJjKa B

na3bl
Hawubonpmmee gomycrumoe
Homunanenoe Hanpsoxenue Ha BeiBOgax
3HAMEHHE MEK]IyBUTKOBOTO
HampsHKeHHe KaTyIIKU (aMIUTUTYAHOE
HaNpsLKEHMS (aMILTUTY THOE
oOMoTkH, KB 3HaueHue), kB
3HayeHwue), B
o 0,5 2,0 500
0,5-3,0 3,5 600
3 30_3 >3 5 ,O 800
6,0-6,6 9,0 1400
10,0-11,0 12,0 1900

[Mpumevanus:

1. MC)KIIYBI/ITKOBOG HCIBITATCIIbHOC HAIMPSXKCHUC OIIPCACTIACTCA KaK 4aCTHOC OT
JACIICHUA 3HaLIeHI/II>'I, YKa3aHHBIX B CTOJ'I6H6 2, Ha 9UCJI0O BUTKOB B KaTyIIIKE.

2. Ecnu Mex1yBUTKOBBIE HANPSKEHUS MPEBBIIIAIOT 3HAYCHHSI, YKa3aHHBIE B CTOJIOLIE
3, TO MCTIBITATENBHOE HAIIPSHKEHUE HA BBIBOJAX KATYIIKH CHUYKAETCS J0 3HAUCHHUS,
PaBHOTO MPOU3BEACHUIO JOMYCTUMOTO MEX/TyBUTKOBOTO HAIPSIKEHUS U3 CTOJIONA 3
Ha YUCJIO BUTKOB B KaTyIIKE.

1.4.3 VictibITanusi BATKOBOM M30JISAIIMH OCTABIICHCS YaCTH OOMOTKH TIPU 3aMEHE
HECKOJIBKMX KaTylIEK MPOU3BOAATCS, KaK ITPABUJIIO, JIUIIb JIJISl KATYILEK,
oTrudarouxcs Mpy MojabeMe I1ara 1 CHOBa YJIOKEHHBIX B Ma3bl, BEIBOIBI KOTOPBIX
ObuTH pacnasHbl. McnpiTaTenbHble HAPSHKEHUS U1 3TOTO CiIydasi BBIOMpAIOTCS B
COOTBETCTBHH C JOKYMEHTAIIUEH PEMOHTHON OpraHu3alyu, HO I0JKHBI COCTABIISTh
He MeHee 50 % 3HaueHul, yka3aHHbixX B 1. 1.4.1 nannoro pasaena. [Ipu Hanmumuum
WCIIBITATEIbHOM aIllapaTypbl, MO3BOJISIOLIEN TPOU3BOAUTD UCIIBITAHUS BCEU
OCTaBIIICHCS YaCTH OOMOTKHU 0€3 JOTOTHUTEILHON €€ paclaiKu, MPUMEHSIOTCS TaKne
K€ UCIIbITaTeIbHbIE HAMPSIKEHUS, KaK U JUI OTTUOABIINXCS KaTylIeK.

1.5. U3mepeHue conpoTuBJIeHUSI 00MOTOK MOCTOSIHHOMY TOKY

H3mepeHnHoe 3HaueHUE COTPOTUBIICHUSI OOMOTOK HE JIOJKHO OTJIMYATHCS OT
HOpMUpOBaHHOTO (Tabi. 3.3) 6onee yem Ha 3 Y% Juid AEeKTpoABUTaTENEH



Hanpspbkenrem 10 0,5 kB BximounTtensHo u 6osiee uem Ha 2 % JJ1s OCTaabHBIX
AJICKTPOIBUTATEIIEH.

1.6. UcibiTaHHE HA HATPEBaHUE

Dnekrpoasurarenr MoiHocThio 200 kBT u Bbilie HanpsixenneM cBaiiie 1000 B
WCTIBITHIBAIOTCSI HA HArPEBAHUE MTOCTIE TTOJTHOM CMEHBI OOMOTKH CTaTOpa, a TaK¥Ke
MOCJI€ PEKOHCTPYKIMU CUCTEMbI OXJIAKICHUS. Y CIIOBHS IPOBEACHUS UCTIBITAHNUS,
METOJIBI U CpeJicTBa u3Mepenus Temmnepatyp - mo I'OCTy.

1o pe3ynbraTam UCIBITAHUS OIICHUBAETCS COOTBETCTBHE HArPEBOB TPEOOBAHUAM
I'OCTa u TY u ycTtanaBiauBaeTcsi HAUOOJBIIAs TEMIEpaTypa 0OMOTKH CTaTopa,
JOIyCTUMAs B OKCIUTYaTaLUH.

2. UcnibITaHUA 3JIEKTPOABHUIaTe/ el IPH MOJHON CMEHe BChIIHbIX 00MOTOK
2.1. U3mepeHue cONPOTUBICHUS U30JIMH 0OMOTOK

N3mepenne npousBoauTcs MmeraommerpoM Ha Hampspkerue 500 nmu 1000 B (Tabu.
5.1).

JlomycTuMble 3HaU€HUs! COMTPOTUBIICHUS U30JSIIIMU OOMOTOK yKa3aHbl B Ta0IMI. 5.2.
2.2. UcnibiTaHHME NOBBIIIEHHBIM HANPSKEHNEM NMPOMBIILICHHON YacTOTHI

HcnpiTaTelbHOE HANIPSHKCHUE TIPH MTOJTHOW CMEHE OOMOTKH CTaTOpa MPUHUMACTCS
cornacHo taou. I12.3.

2.3. U3mepeHue cONpOTUBICHUSI 0OMOTKH IMOCTOSAHHOMY TOKY

H3mepeHnHoe 3HaueHUE COTPOTUBIICHUSI OOMOTOK HE JTOJKHO OTJIMYATHCS OT
HOpMUpoBaHHOTO (Tabm. 3.3) Gosee yem Ha 3 %.

Taomuma [12.3

HcnbiTaTe1bHOE HANIPSIZKEHHE NPOMBILIJIEHHOH YaCTOTHI IPH PEMOHTE
BCBHIITHBIX 00MOTOK 3JIeKTPOABHIaTe e

UcneiTaTensHOE HanpskeHue, kB, s

. 3JIEKTPOIBUTATEIEA MOIIIHOCTBIO, KBT
HcnbiTyemblii 31€MEHT

0,2-10,0 oosiee 10 o 1000

1. OOMOTKH TIOCJI€ YKJIAIKU B T1a3bI JI0 2,5 3,0
MalKu MEKKATYIICYHbIX COCTUHCHUI



Ucneityemblii 31€eMEHT

2. OOGMOTKH TIOCJIE TTAWKH U U30JIUPOBKHU
MEXKATYIIEUHbIX COCTUHEHUMN, €CIIn
HAMOTKa MIPOU3BOAUTCSA I10 TPyNIaM HIIn
MO KaTyIlIKaM

3. OOGMOTKH TIOCIIE TIPOTIUTKH U
3arpeccOBKM OOMOTaHHOIO CeplICYHHUKA

4. 'maBHast U30JAA1IUST OOMOTKH
cOOpaHHOT0 JIEKTPOABUTATENS

UcneiratrensHoe HanpsikeHue, kB, mis
3JIEKTPOIBUTATENIEA MOIIIHOCTBIO, KBT

0,2-10,0 oostee 10 o 1000
2,3 2,7
2,2 2,5

2 U yon 11,0, HO HE
Hmxke 1,5

2 U uon T1,0, HO HE
amxke 1,5

3. UcnbiTaHue 3JIEKTPOABUraTe /1€l € JKeCTKMMH KATYIIKAMM WM CO CTEPKHIAMHU

NPHU YACTHYHOI cMeHe 00MOTOK

3.1. U3mepeHne cONpOTUBJICHUS] U30SIIIUA OOMOTOK

N3Mmepenune npou3BoanTCs y AIEKTpoABUTaTeNel Ha HanpsbkeHue 10 0,66 kB
BKJIIOYMTEIBEHO MeraomMeTpoM Ha Hampsbkenue 1000 B, a na manpspkenue Boie 0,66
kB - MmeraommeTrpom Ha HanpsikeHue 2500 B.

JlomycTuMble 3Hau€HUs! COMPOTUBIICHUS U30JSILIMU OOMOTOK yKa3aHbl B Ta0MI. 5.2.

3.2. UcnbITaHKe MOBBIICHHBIM HANIPSIZKEHHEM MPOMBbIIIJICHHOM YaCTOTHI

HcnbiTatenbHoe HANpsKEHUE MPU YaCTUYHOM CMEHE 0OMOTKH cTatopa
AJIEKTPOBUTATENICH TPUHUMAETCS corjacHo Tadu. [12.4.

Tabmuna [12.4

HcnbiTaTeibHOE HATIPSAKEHUE TPOMBILIVIEHHON YaCTOTHI 00MOTKH CTATOPA
3JIEKTPOABHUIaTe el PH YaCTUHYHON CMeHe 00MOTKH cTaTtopa

HcnbiTyemblil 211€EMEHT

1. OcraBmascs yacte 0OMOTKHA

2. 3anacHble KaTyIIKU (CEKIIMH, CTEPKHM) MEepPe]l 3aKIaTKON

HcnpiTaTenbsHoe
HanpspkeHue, KB

2 UHOM

2,25 U you 12,0



. HcnpiTaTenbHoe
HcnbiTyemblil 31€EMEHT
HanpspkeHue, KB

B DJICKTPOJABUTATEIIb

3. To ke mocJie 3aKJIaJKH B a3kl Epe] COETUHEHUEM CO 2U.nt 1,0
CTapoi 4acThi0 OOMOTKHU

4. I'maBHas M30JA1IUSI OOMOTKH MOJTHOCTHIO COOPAHHOTO 1,7 U wom
AJICKTPOABUTATENS
5. ButkoBas uzossinus [To Ta6m. I12.2

3.3. U3mepenne cONpPOTUBJIEHUSA OOMOTKH NMOCTOSIHHOMY TOKY

H3mepeHHOE 3HaUeHHE COMPOTUBIIEHUSI OOMOTOK HE JIOJIKHO OTIUYATHCS OT
HOpMUpOBaHHOTO (Tabi. 3.3) 6onee yem Ha 3 Y% Juid AEeKTpoABUraTENeH
HanpspkenueM 110 0,5 kB BkimrounTtenbHO U 6osee yeM Ha 2 % Ui OCTaIbHBIX
AJICKTPOJIBUTATEIIEH.

4. UcnibITaHUs1, MPOBOAUMbIE IPH PEMOHTAX 0OMOTKH POTOPA aCHHXPOHHBIX
3JIeKTpoABUTraTe el ¢ pa3HBLIM POTOPOM

3HaueHUE UCTIBITATEIHPHOTO HANIPSHKEHUS TIPU TIOJTHOW CMEHE 0OMOTKU POTOpa
MpUHUMAaETCs coriacHo Ttaou. [12.5.

[Ipu yacTuyHOM cMeHEe OOMOTKH MOCJIE COSTUHEHUS, Tallku U OaHIa>KUPOBKHU

3HAYCHHE UCIBITATEILHOTO HANPSDKCHHS IPUHUMAETCS PaBHBIM 1,5 U oy , HO HE HIKE
1 xB.

[Tpo10KUTENBFHOCTD MPUIIOKEHHUS UCTIBITATEILHOTO HANIPSDKEHUS - 1 MUH.
Taomuma I12.5

HcnbiTaTeibHOE HANIPSAKEHUE TPOMBILIVICHHOH 4aCTOTHI 00MOTKHM poTOpa
3JIEKTPOJABUIaTe/Ieil PU MOJHOI CMeHe 00MOTKH

UctwiTareanuoe

HcnbiTyemblil 211€EMEHT
HanpspkeHue, KB

1. CrepxHU OOMOTKH TIOCJIC U3TOTOBIICHHUS, HO JIO 3aKJIaKU 2 U uon 13,0
B I1a3bl



UctwiTareanaoe

HcnbiTyemblil 211EMEHT
HanpspkeHue, KB

2. CtepkHr OOMOTKH TOCJIE 3aKJIaJAKH B TIa3bl, HO JI0 2 U won 12,0
COETUHEHHUS

3. O6MOTKa TIOCTie COeTMHEHNS, TTAalKU U 0aHJaKHUPOBKH 2U,+1,0
4. KoHTaKTHBIE KOJIbLIA IO COETUHEHHS C OOMOTKOM 2U,+2,2

5. OcraBiiasics 4acTb OOMOTKH TOCJIe BbIeMKH 3ameHsieMbix . 2 U, , HO He Huxe 1,2
KaTyIIeK (CEeKIUH, CTepKHEN)

6. Bcst 0OMoTKa Tociie mprCOeTMHEHUST HOBBIX KaTYIIIEK 1,7U, , o He Huxe 1,0
CEKILHM, CTEPKHEU

IMpumeyanue. U, - HanpsHKEHUE HA KOJIBLAX IIPY PA30OMKHYTOM U HEIIOIBUKHOM
pPOTOPE U HOMHUHAJIILHOM HAIPSKEHUU Ha CTATOPE.

JI71s1 pOTOPOB CUHXPOHHBIX 3JIEKTPOJIBUTaTENICl UCIIBITAHUS IPOBOIATCS IO HOPMaM
JUISL POTOPOB CUHXPOHHBIX SIBHOIOJIFOCHBIX T€HEPATOPOB U CUHXPOHHBIX
KOMIIEHCATOPOB.

Ipuaoxenue 3

Ten1oBU3MOHHBIA KOHTPOJIb
3JIEKTPOOOOPYIOBAHUA U BO3AYIIHbIX
JIMHUH JIeKTpoIepeaadu

1. O0mMe MoJI0KeHu s

1.1 IIpu TenmI0BU3MOHHOM KOHTPOJIE AeKTpoodopynoBanus u BJI cienyer
MPUMEHSTH TETUIOBU30PHI C pa3periaronieit crmocooHocTrio He Xyxke 0,1 °C
MPEANOYTUTENIBHO CO CIIEKTPAIbHBIM IUAMa30HOM 8-12 um.

[IpyMeHeHne NUPOMETPUUECKUX MPUOOPOB IOMYCKAETCS IPU KOHTPOJIE TEMIOBOTO
COCTOSIHUSI KOHTAKTHBIX COE€IMHEHUI OIIMHOBKH 3J1EKTPOycTaHOBOK 0,4-35 kB u
HIETOYHBIX aNapaTroB Bpamaroumxcs Mamut. [Ipu 3rom A0mKkHO oOpamaTbest
BHHUMAaHKE Ha MPaBUJILHOCTH BHIOOpA yTila BUBUPOBAHUS TUPOMETPUUECKOTO
npubopa.

1.2 B npuiioKeHnn NPUMEHSIOTCS CIIETYOLINE TOHSTHS:



NpeBbllIeHNe TEMIIEPATYPHI - PA3HOCTh MEXK/Ty U3MEPEHHOW TEMIIepaTypoil HarpeBa
U TEMIIEPATypOi OKPY>KAIOILEro BO3AyXa;

U30bITOYHAS TEMIIEPaTyPa - NPEBHILICHUE U3MEPEHHOUN TeMIlepaTypbl
KOHTPOJIUPYEMOTO y3JIa HaJl TEMIIEpaTypOil aHAIIOTMYHBIX Y3JI0B Ipyrux (a3,
HaXOJSALIUXCS B OJIMHAKOBBIX YCIOBUSIX;

KO3 PuuUeHT 1eeKTHOCTH - OTHOIIEHNE U3MEPEHHOTO MPEBBIICHUS
TEMIIEpaTypbl KOHTAKTHOTO COEMHEHUS K MIPEBBILICHNUIO TEMIIEPATYPHI,
M3MEpPEHHOMY Ha LI€JIOM Y4acTKe IIMHbI (IPOBOA), OTCTOAIIEM OT KOHTAKTHOTO
COEIMHEHUS HAa PACCTOSIHUM HE MeHee | M;

KOHTAKT - TOKOBEAYyIIas 4acThb arrapara, KoTopas BO BpeMsl Olepalii pa3MbIKaeT U
3aMBIKAET LIETIb UM B CIIy4Yae CKOJIb3SIINX WU IAPHUPHBIX KOHTAKTOB COXPAHSIET
HEIPEPHIBHOCTH LIENH;

KOHTAKTHOE coe/IMHeHHe - TOKOBeAyIllee coequHeHne (00IToBoe, CBapHOE,
BBITIOJIHEHHOE METOJIOM 00KaTHs), 00€CTIeYnBaIOIIEee HETPEPHIBHOCTH TOKOBOM IICTIH.

1.3 OrneHka TEMmIOBOr0 COCTOSIHUS 3JIEKTPOOOOPYIOBaHHS M TOKOBEIYIINX YacTeH B
3aBHCHMOCTH OT YCJIOBUM MX PabOTHI M KOHCTPYKIIMU MOKET OCYIIECTBISITHCS: 110
HOPMHUPOBAaHHBIM TEMIIEpaTypaM Harpena (MPeBBILICHUSIM TEMIIEPATYPHI),
M30BITOYHOM Temrnepatype, KodhUireHTy AepeKTHOCTH, TMHAMUKE U3MEHEHUS
TEeMIIepaTypbl BO BpPEMEHHU, C I3MEHEHHUEM Harpy3Ku, IIyTeM CpaBHEHUSI U3MEPEHHBIX
3HaYeHHI TeMIepaTypsl B peaenax ¢asbl, Mexay ¢azaMu, ¢ 3aB€0MO UCIIPABHBIMU
Y4aCTKaMU U T.II., B COOTBETCTBUU C YKAa3aHUSMH OT/IEIbHBIX MyHKTOB MPUIOKECHHUS.

1.4 TIpenenbHbIC 3HAYCHHS TEMITEPATYPhl HATPEBA U €€ MPEBBINICHUS TIPUBEICHBI B
tabun. I13.1.

Jlns xontakToB 1 60sToBEIX KC HOpMaTtuBamu 1ab:. [13.1 cneayert moib30BaThCs IPH
Tokax Harpy3ku (0,6-1,0) /o TOCIIE COOTBETCTBYIOIIETO MEPECUETA.

IlepecueT npeBbILICHNUS] U3MEPEHHOTO 3HAUEHUSI TEMIIEPATYPbl K HOPMUPOBAaHHOMY
OCYILIECTBIISIETCS] UCXOS U3 COOTHOIIECHHUS

AT _ |
AT s Los

1€ ATyon - IPEBBIIEHUE TEMIEPATYPBI TPH / oy, ;
ATpas - TO XK€ TIPU 1 g -

TernoBU3MOHHBIN KOHTPOJIb 3JIEKTPOOOOPYIOBaHUS M TOKOBEIYIIMX YacTel npu
ToKax Harpy3ku 0,3 /o U HUKE HE CIIOCOOCTBYET BBISIBJICHUIO JIe(DEKTOB HA paHHEH
CTaJUU UX PA3BUTHUS.



1.5 Jlns kontaktoB u 6onToBeix KC npu Tokax Harpysku (0,3-0,6) /,ov OLIEHKA HX
COCTOSIHUS MTPOBOJIUTCS MO U30BITOUHOM Temneparype. B kauecTBe HopMaTuBa
WCIIOJIb3YETCS 3HAYEHUE TEMIIEPATYPHI, nepecuuTanHoe Ha 0,5 [ oy

JIns mepecueTa UCTIoNb3yeTCsl COOTHOIICHUE

AT

2
ATos {0,570
pas Lpus
rae A T s - u30bITOUHAs TeMIiepaTypa npu Toke Harpy3ku 0,5 1oy -

[Tpu orieHke cocTosiHUS KOHTAKTOB M 001TOBBIX KC 10 M30BITOYHOM TeMnepaType u
ToKe HArpy3ku 0,5 [y ou pa3InyaoT caeayIonie 00JacTy Mo CTeNeH! HEUCIIPaBHOCTH.

Hszo6vimounas memnepamypa 5-10 °C

HauanpHas creneHb HEMCIPABHOCTU, KOTOPYIO CIEIyeT Aep>KaTh MO KOHTPOJIEM U
MPUHUMATh MEPHI 110 €€ YCTPAHEHHUIO BO BpEMs MPOBEICHUS PEMOHTA,
3aIJIaHUPOBAHHOTO 110 TpaduKy.

H3zoeimounas memnepamypa 10-30 °C

PazBuBmniics nedekt. [IpuHATH MEpHI 10 YCTPAHEHUIO HEUCTIPABHOCTH MPHU
OJIDKaMIIeM BBIBOJIE DJIEKTPOOOOPYOBAHUS U3 PAOOTHI.

H360imounas memnepamypa doaee 30 °C
ABaputiinbiit nedext. TpebyeT HeMeICHHOTO YCTPaHCHHUS.

1.6 OnieHKy COCTOSIHUS CBapHBIX U BHITIOMHEHHBIX 00katneM KC pexomenayercs
MIPOU3BOINTD 1O U3OBITOYHOM TeMIlepaType Wwin KodppuimeHTy 1eeKTHOCTH.

Taomuma I13.1

JlonmycTUMBIE TeMIIEPaTypbl HarpeBa

Haubonsinee nonycrumoe
3HAYCHUE

KonTponupyemsie y3iibl
TEMIIEpaTypa | MPEBBIIICHNUE

HarpeBa, °C ' TeMIieparypsl,
°C

1. ToxkoBeaymue (3a HCKIIOUCHUEM KOHTAKTOB U
KOHTaKTHBIX COSMHEHHI) 1 HETOKOBEIYIIINE



Hawunbonwimee gomyctumoe
3HAYCHHE

KoHTponupyemsie y3iibl
TEeMIIepaTypa | MPEBBIIICHHUE

HarpeBa, °C ' TeMreparypsl,

°C
METaNIMYECKUE YACTH:
HEN30JIMPOBAHHBIE U HE CONTPUKACAOLIUECS C 120 80
M30JIALIMOHHBIMU MaTepualaMu
M30JINPOBAHHBIE UM COMPUKACAIOIINECS C
U30JIALIMOHHBIMU MaTepualaMy KJIaCCOB
HarpeBocToikocTy 1o I'OCT 8865-93 :
Y 90 50
A 100 60
E 120 80
B 130 - 90
F 155 115
H 180 140
2. KoHTaKThl U3 MEOU U MEHBIX CILIABOB:
75/80 35/40
- 0€3 TOKPBITH, B BO3/TyX€ / B U30JISIIUOHHOM Maciie
- C HaKJIaJTHBIMU CepeOpSIHBIMU TIIIACTUHAMM, B 120/90 80/50
BO3/lyX€ / B U30JSILIMOHHOM Maclie
- ¢ TIOKPBITHEM CEpeOpPOM WIIM HUKEJIEM, B BO3/IyXeE / B 105/90 65/50
U30JIALIMOHHOM Maciie
- ¢ TIOKPBITHEM CepeOpPOM TOJIIMHON HE MeHee 24 MKM 120 80
- C IOKPBITHEM OJIOBOM, B BO3/lyX€ / B U30JSLIUOHHOM 90/90 50/50

MacJc



Hawunbonwimee gomyctumoe
3HAYCHHE

KonTponupyemsie y3iib
TEeMIIepaTypa | MPEBBIIICHHUE

HarpeBa, °C ' TeMreparypsl,
°C

3. KoHTakThl MeTamiokepaMudeckue BoJIbGhpamMo- u 85/90 45/50
MOJIMOIEHOCOAePKAIIUE B U3OJISIIMOHHOM Maclie: Ha
OCHOBE M€l / Ha OCHOBE cepebpa

4. AnnapaTHble BBIBOJbI U3 M€Y, ATFOMUHUS U UX
CIUTAaBOB, MpeHA3HAYEHHBIC [IJIS1 COSTUHEHUS C
BHEIITHUMU TTPOBOTHUKAMH JICKTPHUUECKUX TETICH:

- 0€3 OKPBITHS 90 50
- C IOKPBITHEM OJIOBOM, CEPEOPOM UIIM HUKETIEM 105 65

5. BonToBBIE KOHTAKTHBIC COCAUHECHUS U3 MEJIH,
ATIOMUHUS U UX CIJIABOB:

- 0€3 MOKPHITHSI, B BO3AYXE / B U3OJISIIITIOHHOM Macie 90/100 50/60

- C TIOKPBITHEM OJIOBOM, B BO3/TyX€ / B U30JSAIIMOHHOM 105/100 65/60
Mmacie

- C IOKPBITHEM CEpeOpPOM WIIM HUKEJIEM, B BO3/1yXe / B 115/100 75/60
M30JISIIIIOHHOM Maciie;

6. [Ipenoxpannurenu NepeMEHHOTO TOKA Ha HATIPSDKCHHE
3 kB u BbIlLIE:

COCAMHEHUE U3 MEIH, ATFOMUHMS U UX CIUIABOB B
BO3/IyXe 0€3 MOKPHITHH / C TOKPHITUEM OJIOBOM

- pa3bEMHBIM KOHTAKTHBIM COCJIMHEHUEM, 75/95 35/55
OCYIICCTBIISIEMBIM MIPYKHUHAMU;

- ¢ pa30OpHBIM coeMHEHUEM (HakaTue 0O TaMU WITH 90/105 50/65
BUHTaMH), B TOM YHCJIC BBIBOJBI IIPEIOXPAHUTEIS



KoHTponupyemsie y3iibl

- MCTAJULIMYCCKHC YaCTH, UCIIOJIb3YCMBIC KaK IIPY>KWHbI

U3 MEIU

- u3 GpocdopucToit OPOH3BI U AHATIOTUYHBIX CTIJIABOB

7. I30JAIMOHHOE MACJIO B BEPXHEM CJIO€
KOMMYTALMOHHBIX alapaToB

8. BcTpoeHHble TpaHChOpPMATOPBI TOKA:
- OOMOTKH
- MarHATOTIPOBOIBI

9. bonToBOE coelMHEHNE TOKOBEIYIIIUX BHIBOJIOB
CBhEMHBIX BBOJIOB B MacJje / B BO3yXe

10. Coenunenus yctporicts PITH cuiioBbix
TpaHCOPMATOPOB U3 MEJIH, €€ CIIABOB U
MeIeCcOoAePIKAIUX KOMITO3UIUI 0€3 TOKPBITHS
cepebpoM mpu paboTe Ha BO3ayXe / B Macle:

- ¢ Ha)kaTueM OOJITaMH HMIIH APYTUMH 3JICMCHTAMU,

O6€CH€‘-II/IB3,IOHII/IMI/I KECTKOCTh COCAUHCHUA

- C HAXKAaTUEM IIPYKHMHAMHA U CaMOOYHIIAIOIIHUECS B

NPOIIECCE MEePEKITIOYCHUS

- C HAKATUCM IIPYKHMHAMH U HC CaMOOYHNIIAIOIINCCA B

MPOIECCE MEePEKITFOUCHUS

11. TokoBeaylIME KUITbI CUJIOBBIX Ka0OeJell B pexkumMe
JUTUTEIBHOM / aBapUWHOM MPH HAJTUYUU U30JIALIUU:

- U3 MMOJIMBUHUJIIXJIOPUAHOTO IJIACTHUKA W ITOJIUITUJICHA

Hawunbonwimee gomyctumoe
3HAYCHHE

TeMIeparypa  MpeBbILICHUE
HarpeBa, °C ' TeMreparypsl,

°C
75 35

105 65

90 50

- 85/65

- 40/25

- 35/20

- 20/10

70/80 -



Hawunbonwimee gomyctumoe
3HAYCHHE

KonTponupyemsie y3iib
TEeMIIepaTypa | MPEBBIIICHHUE

HarpeBa, °C ' TeMreparypsl,

°C
- U3 BYJIKaHU3UPYIOLIErocs NOJIUATUIICHA 90/130 -
- U3 PE3UHBI 65/- -
- U3 PE3UHBI TOBBIIEHHOMN TEMIIOCTOMKOCTH 90/- -
- ¢ IPOMMMUTAHHON OYMa)KHOUM M30JISIIIEH MPH BA3KOH /
00eJHEeHHO MPONUTKE U HOMUHATbHOM HaNpsKEHHUH,
kB:
lu3l 80/80 -
6 65/75 -
10 60/- -
20 55/- -
35 50/- -
12. KonnekTopsl U KOHTaKTHBIE KOJIbLIA,
HE3alIHUILEHHbIE U 3aIIUIIEHHbIE TIPU U30JIALIUN KJIACCOB
HArpeBOCTOUKOCTH:
A/E/B - 60/70/80
F/H - 90/100
13. TloaAIMMIHUKA CKOTBKEHUS / KaueHUS 80/100 -

I[Ipumeyanue. J{anubie, npuBecHHbIE B Ta0IMIIEe, IPUMEHSIOT B TOM CiIydae, eciu
111 KOHKPETHBIX BUJIOB 00OPY/I0OBaHUS HE YCTAHOBJICHBI IPYTHe€ HOPMBI.

1.7. Ilpu o1ieHKE TEIIOBOT'O COCTOSIHUSI TOKOBEAYIIIMX YaCTEH pa3anyaroT
CJIEAYIOIINE CTENEHN HEUCIIPABHOCTH UCXO/I U3 TPUBEICHHBIX 3HAYCHUM
koa¢ppunrienTa neheKTHOCTH:



He 6onee 1,2  HavanbHas cTeneHb HEUCIIPABHOCTH, KOTOPYIO CIIEYET JEpKaTh
101 KOHTPOJIEM

1,2-1,5 Pa3BuBiniics nedext. [IpuHATH MEPHI IO YCTPAHEHHUIO
HEHCITPaBHOCTH MPH OJIMKANIIIEM BBIBOJIE AJICKTPOOOOPYI0BaHUS U3 PAOOTHI

bonee 1,5 ABapuiinbiii nedext. TpeOyer HeMeUIEeHHOTO YCTpaHEeHUS

1.8. [IpuHuMaeTcs cneayromas NIEPUOAUIHOCTD MPOBEICHHS TETUIOBU3UOHHOTO
KOHTPOJIS.

I'enepaTopsl - B CpOKH, YKa3aHHbIE B 1. 3.12.

DneKkTpooOOpyAOBaHUE PACTIPEICTUTENbHBIX YCTPOUCTB Ha HAIIPSKEHHE:

35 kB u Huxe - 1 pa3 B 3 roaa;
110-220 xB - 1 pa3 B 2 rona;
300-750 kB - €KET0JIHO.

PacnpenenurensHbie ycTporicTBa (PY) Bcex HanpsiKeHUd pU yCUIEHHOM
3arpsi3HEHUH JIEKTPOOOOPYIOBAHHUS - €XKETOJTHO.

Bueouepennoit UK-koHTpoms anekTpoobopyaoBanus PY Bcex HanpsokeHUN
MIPOBOJIUTCS TIOCIIE CTUXUMHBIX BO3ACHCTBUH (3HAUUTENbHBIE BETPOBbIE HArpy3ku, K3
Ha muHax PY, 3eMneTpsiceHusi, CUIbHBIN To0de U T.11.).

Boznyniable AMHUM 3JIEKTPONepeIaun - IPOBEPKa BCEX BUJIOB KOHTAKTHBIX
COEIMHEHUM ITPOBOJIOB:

- BHOBb BBOJMMBIE B dKCIuTyaTanuto BJI - B mepBbId roj1 BBOJIA UX B SKCIUTYaTalUIO;
- BJI, naxoasmuecs B 3KkcIuTyaTanuu 25 et u 6osee, mpu oTopakoBke 5 %
KOHTaKTHBIX COCIMHEHUH - €KEr0IHO, MPU OTOpPaKOBKE MEeHEE 5 % KOHTAKTHBIX

coeIMHEHUH - He pexe | pa3a B 3 roaa;

- BJI, paboratoiue ¢ npeieIbHbIMA TOKOBBIMU Harpy3Kamu, UM MUTAIONIUE
OTBETCTBEHHBIX MOTpeOUTENIEH, UM pabOTaIOLIUE B YCIOBUSAX MOBBIIIEHHBIX
3arpsisHEHHU aTMocdepbl, OOJIBIINX BETPOBBIX U OJIOJEAHBIX HATPY3Kax - €XKETOIHO;

- octanbHble BJI - He pexe 1 pasa B 6 Jier.
2. CHHXpOHHbBIE TeHePATOPbI

2.1. Term10BU3HOHHBIN (MH(PPAKPACHBIH) KOHTPOJIb COCTOSAHHUS CTAJIU CTATOPA



KoHTpons npou3BoauTCs B cllydasix, yKa3aHHbIX B I1. 3.12 Hopm npu npoBeneHnun
WCIIBITAHUSI CTAJIM CTATOPA TE€HEPATOPA.

CHHUMAIOTCSl TEPMOTPaMMBbI J0 MOAaYU HANPSDKEHHS] B HAMAarHUYMBAIOIIYI0 OOMOTKY,
3aTeM B TeueHue 1-2 4 yepe3 Kaxaple |5 MUH npu HarpeBaHUM CTaTOPA U €ro
OCTBIBaHUU. TepMOrpaMMbl CHUMAIOTCS JIJIsl 3yOIIOBOM YacTH CTaTOpa U BCEH
BHYTPEHHEH MOBEPXHOCTH PACTOUYKHU CTATOpa MPHU 00ECTOUESHHON HaMarHUYMBaOIIeH
0OMOTKeE.

ITo cHATBIM TepMOTrpaMmaM ONPEACIISIOTCA TEMIIEPATYPhI IEPETPEBA, KOTOPHIE HE
JOJKHBI TPEBBIIIATh 3HAYCHHM, YKa3aHHBIX B I1. 3.12 HopMm, BBISBIISFOTCS JJOKAJIbHbIE
TEIUIOBBIJEJIEHUS B CTAJIA CTATOPa U OLICHUBAETCS UX JIOITyCTUMOCTb.

2.2. 11, K, M. TenJioBU3HMOHHBIA KOHTPOJIb MAEK JO00BbIX YacTell 00MOTKHU
craTopa

KoHTposb mpou3BOAUTCA MPU CHATHIX TOPLEBBIX LIUTaX F€HEpATOpa B CIIydasX,
yka3aHHbIX B II. 3.31 Hopwm. IIpu ycTaHOBHBIIEMCS TEILIOBOM PEKUME CHUMAIOTCS
TEPMOTrpaMMBbI [1aeK JOOOBBIX YACTEH MO paCTOUYKE CTaTOpa MPU MPOTEKAHUU 11O
o6moTke ocTostHHOTO TOKa (0,5-0,75) 1o

B nponecce TemoBU3NOHHOIO KOHTPOJIS COCTaBIAETCS TEIUIOBAsl KapTa ¢
TeMIlepaTypaMy Ha TOBEPXHOCTH KOPOOOUEK MasiHbIX KOHTAKTHBIX COSTUHEHUM.

B kauecTBe pernepa UCIOIb3yeTCsl TOBEPXHOCTh M30JIMPYIONMIEH KOPOOOUKH MAsTHOTO
KOHTAKTHOTO COEJMHEHHUSI, CTEP>KEHb KOTOPOT'O UMEET TEPMOIIapy Ha MEIH.

3. DJeKTPOABUIaTE/IM MEPEMEHHOI0 U MOCTOSIHHOT0 TOKA

TernoBU3NOHHBII KOHTPOJIb TEIIOBOTO COCTOSIHUS MIPOU3BOAUTCS Y
AJIEKTPOJIBUTATEIIEH OTBETCTBEHHBIX MeXaHU3MOB. [Ipu TEIJIOBU3MOHHOM KOHTPOJIE
OLICHMBAETCS COCTOSIHUE TOJIIUITHUKOB T0 Temreparype Harpesa (tadum. [13.1, m. 13),
MPOXOJANMOCTh BEHTUIISAIIMOHHBIX KaHAJIOB U OTCYTCTBHE BUTKOBBIX 3aMBIKAaHHUI B
00OMOTKaX - 10 JIOKAJTbHBIM HarpeBaM Ha MOBEPXHOCTH KOPITyCa IEKTPOIBUTATES.

4. CuiioBbie TpaHchopMaTopbl, ABTOTPAHC(HOPMATOPHI, MAC/ISIHbIE PEAKTOPHI (B
AajbHelmeM TpaicGopMaTopbl)

Tepmorpaduueckoe obcnenoBanue TpanchopmatopoB HanpspkerneM 110 kB u Beiie
MIPOU3BOJUTCS MPH PEIICHUH BOMPOCa O HEOOXOIUMOCTH UX KalUTaJIbHOIO PEMOHTA.
CHuMaroTcst TepMOTpaMMbl IOBEPXHOCTEH Oaka TpaHc(hopMaTopa B MeCTax
PacIIOI0KEeHHS OTBOJIOB 0OMOTOK, TI0 BBICOTE 0aka, mepuMeTpy Tpancdopmaropa,
BEpXHEH ero 4yacTH, B MecTax OOJITOBOTO KpeIyieHUs KOJIOKoJia 6aKa, CUCTEMbI
OXJIAXKACHUS U UX 3JIeMeHTOB U T.1I. [Ipn 06paboTke TepMorpaMm CpaBHUBAIOTCS
Mexay coO0M HarpeBbl KpallHuX (a3, HarpeBbl OJTHOTUIHBIX TpaHC(HOPMATOPOB,
JTMHAMHKA U3MEHEHHUSI HAaTPEBOB BO BPEMEHH U B 3aBHCUMOCTH OT HArpy3KH,
OTIPEICTISIIOTCS JIOKATbHBIE HATPEBBI, MECTA UX PACIIONIOKECHHUS, COTIOCTABIISTIOTCS



MeCTa HarpeBa ¢ pacrojoKeHUEM AJIEMEHTOB MarHUTOIIPOBOAA, OOMOTOK, a TAKXKe
onpenensercs 3hHEKTUBHOCTh pa0OThI CUCTEM OXJIAXKICHUS.

5. MaciioHano/JIHeHHbIe TPaHC(PopMAaTOPHI TOKA
5.1. BHyTpeHHsI U301 00MOTOK

N3mepsitoTcst Temneparypbl HarpeBa nmoBepxHocren (haphopoBbIX MOKPHIIIEK
tpanchopmaropos Toka (TT), KoTopbie HE TOJKHBI UMETH JIOKAJTbHBIX HAPEBOB, a
3HAYEHHsI TEMIIEPATYPbI, U3MEPEHHbIE B aHAJIIOTUYHBIX 30HAX MOKPHILIEK Tpex (a3, He
JIOJKHBI OTJIMYATHCS MEXKIy coboit 6omnee yem Ha 0,3 °C.

5.2. BHyTpeHHUe 1 BHELIHHE MEePEeKII0YAI0NIHE YCTPOCTBA

OrneHka COCTOSIHUSI KOHTAKTHBIX COEIMHEHUI BHYTPEHHETO NEPEKITI0YAIOIETO
ycrporictBa TT nMponu3BOaUTCS ITyTEM CPABHEHUS TEMIIEPATYP HA ITOBEPXHOCTH
pacmupureneit Tpex ¢as. [IpenenbHoe npeBblllieHue TEMIIEPATyphl Ha MOBEPXHOCTU
pacIIMpUTENs, XapaKTepu3yIollee aBapuilHOEe COCTOSIHIE KOHTAKTHBIX CO€IMHEHUN
MEPEKITI0YAIOIIET0 YCTPOMCTBA, TP HOMUHAIBHOM TOKE HE JIOJKHO MpeBbIIATH 60
°C. TemmiepaTypa HarpeBa KOHTaKTHBIX COEIMHEHUIN BHEUIHETO NEPEKITIOYAOIIETO
YCTPOMCTBA HE JOKHA MPEBHIIATh 3HAYCHHH, YKa3aHHBIX B Ta0u. [13.1 (. 4 u 5).

5.3. AnnapaTtHblie BbIBOAbI TPaHCHOPMATOPOB TOKA

Harpep anmapatabix BeIBOAIOB TT He JODKEH MPEBHIIATh 3HAYCHHH, PUBEICHHBIX B
tabmn. [13.1 (1. 4).

6. DilekTpoMarauTHbIe TPaHCHOPMATOPHI HANIPSIIKEHU S

W3mepsitoTcst TemrepaTypbl HarpeBa Ha MoBEpXHOCTH (ap(OpOBBIX MOKPHIIIEK.
3Ha4yeHus TEMIIEPATyPbl, U3MEPEHHBIE B OJJMHAKOBBIX 30HAX MOKPHILIEK TpexX (a3, He
JIOJKHBI OTJIMYATHCS MEXKIYy coboit 6omnee yem Ha 0,3 °C.

7. BeIkaouarean

[Ipu KOHTpPOJIE KOHTAKTOB U KOHTAKTHBIX COEAMHEHUN U3MEPSIIOTCS TEMIIEPATYPhI
HarpeBa KOHTAKTOB M KOHTAKTHBIX coenuHeHui (Tabm. 113.2), coequHeHuit kamep u
MOJYJIEH MEX]Ty COOOM U OIIMHOBKOA.

8. PazneaHUTEIM M OTIHEIUTEIIN
8.1. KoHTaKkTHBIE COeAUHEHUSA

[TpenenbHbIe 3HaUCHUS TemrepaTypsl HarpeBa KC He J0DKHBI IPEBBIIIATH TAHHBIX,
npuBeAeHHBIX B Tab6m. [13.1 (m. 5).

8.2. KoHTakThI



[IpenenbHbIie 3HaAUEHUS TEMIIEPATYPBI HArpeBa KOHTAKTOB HE JOJIKHBI IPEBBIIIATh

JAHHBIX, MPUBEACHHBIX B Ta0m. I13.1 (1. 2).

8.3. BoiBOABI pazbeuHNTEICH U OTAEUTE e

[IpenenpHbIe 3HaUCHMS TEMIIEPATyPbl HArPEBa BHIBOJIOB U3 MEH, TFOMUHUS U UX
CIUIaBOB, MPEIHA3HAYCHHBIX ISl COCTMHEHUS C BHEIITHUMU MTPOBOTHUKAMH, HE
JIOJIKHBI TIPEBBIIIATH JAHHBIX, TpUBEACHHBIX B Ta0m. [13.1 (1. 4).

Taomua I13.2

O0beM TeNJIOBU3MOHHOTO KOHTPOJIA KOHTAKTOB U KOHTAKTHBIX COeIMHEHUI

BBIKJIIOUATeJIel
N [Ipenensuas
N3zmepsiemslii pea
Bun Beikmrouarens TeMIeparypa

KOHTAKTHBIN y3€J

HarpeBa*

[[TvHa - TOKOBEAY LN
Manomacinsubie (6-10 BpiBon . 4 u S
kB) cepuii BMI'-133,
BMII-10 1 um BriBoj - ruOkas cBs3b
ITOJOOHBIC

I'nOkas cBs3b - cBeUa

IMInHa - HWKHUH

KOHTAaKT Oaka

JlyroracurenpHas (**)

Kamepa

Manomacnsiabie (110 IluHa - TokOBe Ty NI mr1. 4u5
kB u BbIlIE) ceprii  BBIBOJ
BMT, MI'-110 u um

no100HbIE TokomnpoBo
HEITIOABIKHOTO
KOHTAaKTa K (IaHIy
BBIKJTFOYATCIIS

PonukoBbIi TOKOCHEM (**)

Touka KOHTpOIA

bontoBoe KC
COOTBETCTBYIOIIIETO y3ja

IToBepxHOCTH KOpIyCa
BBIKJIFOYATEIS B 30HE
pasmenieHus
JTyTOTaCUTEIBbHOU
KaMepbI

bontoBoe KC y3na

Bepxuuii ¢pnanen
BBIKJTFOUATEIISI



Bun Beixkrouarens

bakoBble MacsiHBIE

Bosnyuinsie

Jera3oBkie

Bakyywmubie

H3mepsiemblit
9 TeMmIeparypa
KOHTAKTHBIN y3e «
HarpeBa
JlyroracurenbHas (**)
Kamepa

[[IvHa - TOKOBEAY LN . 4 u S
BBIBO/I

JlyroracurenpHas (**)
Kamepa

[[TvHa - TOKOBEAY LN . 4 u S
BBIBO/I

TokoBenyuue nm. 4 u S
COEIMHEHUS MOYJIEH

BB

JlyroracurenbHas (**)
Kamepa, OTAEIUTENb

Paboune u (**)
JyTOraCUTEIbHBIE

KOHTAKThI

To xe (**)

* YkazaHHbIC MyHKTHI OTHOCATCS K Taou. [13.1.

IIpenenvhas

Touka KOHTpOIA

IToBepxHOCTH
bhapdhopoBOil MOKPHIIIKU
B 30HE Pa3MELICHUS
TOKOChEMA U
JTyTOTaCUTEIBbHOU
KaMmepbl

bonrooe KC y3na

IToBepxHocTh Oaka
BBIKJTIOYATEIS B 30HE
pa3menieHus
JTyTOTaCUTEIbHOU
Kamephbl

bontoBoe KC
COOTBETCTBYIOILIECTO y37ia

IToBepxHOCTH
M30JIIIIUOHHOMN
MOKPBIIIKY HUJIMH]pA B
BOHE pa3MeIIEHUS
KOHTAKTOB

To xe

** OLeHKa COCTOSTHUS OCYILIECTBIISIETCS ITyTEM CPaBHEHUS U3MEPEHHBIX 3HAUECHUI
TEeMIlepaTyp Ha MOBEpXHOCTH 0akoB (MOKphIIEK) (a3 BeikiItouareneil. He nomkHbI
MMETh MECTO JIOKAJIbHbIE HATPEBBI B TOUKAX KOHTPOJIS.



9. 3akpbITbie 1 KOMILICKTHbIE pacnpeaeuTe/lbHble YCTPOUCTBA U
IKPAHMPOBAHHbIEC TOKONPOBOAbI

9.1. KOHTAKTBI M KOHTAKTHBIE COCIUHEHUS ANMAPATOB M TOKOBEAYIIUX YacTei
ayeek KPY u KPYH

KoHTpoas ocyiiecTBiisieTcs, €Ciu M03BOJISIeT KOHCTPYKITUS yCTpoicTBa. [Ipenenbabie
3HAUYEHUS] TEMIIEPATYyPhbl HATPEBA KOHTAKTOB U KOHTAKTHBIX COCIMHEHUH aIlapaToB U

TOKOBEYIIIUX YaCTel MIPUBEAECHBI B COOTBETCTBYIOIINX Pa3eiaxX MPUIIOKECHHUS.

9.2. BoisiBJIeHHE KOPOTKO3AMKHYTBIX KOHTYPOB B 9KPAHUPOBAHHBIX
TOKOIIPOBOJAX

[Ipu TennoBM3MOHHOM KOHTpOJIe 00palialoT BHUMaHUe KaKk Ha BOSHUKHOBEHHUE
JIOKaJIbHBIX OYaroB TEIJIOBBIJICICHUS, TAK U HA TEMIIEpATyphbl HArpeBa KOXKYXOB
(3KpaHOB) M MECT UX MOJACOEUHEHUS K TpaHCHOopMaTopam, FeHEPATOPyY U
METaNIOKOHCTPYKIIHSIM.

[IpenenbHOE 3HaUEHUE TEMIIEPATYPHl HATPEBA METAJUIMUECKHUX YacTe TOKOIIPOBO/IOB,
HaXOJSIIMUXCS Ha BBICOTE M JOCTYIHBIX JIsl IPUKOCHOBEHUS YeJIOBeKa, HE JOJKHO
npesbimath 60 °C.

10. CoopHbIe M coeqMHUTEbHbIE ITHUHbI

10.1. KoHTaKkTHBIE COeANHEHUA

[IpenenbHbIe 3HAYEHUS] TEMIIEPATYPHI HArpeBa OOJITOBBIX KOHTAKTHBIX COSTUHEHUN
HE JIOJDKHBI TIPEBBINIATH JaHHBIX, MPUBEICHHBIX B Ta0m. [13.1 (1. 5).

Or1ieHKa COCTOSIHUSI HarpeBa CBapHBIX KOHTAKTHBIX COSMHEHUM, BHIMTOJTHEHHBIX
METO/I0M 00XKaTHsl, MPOU3BOAUTCS COTIACHO M. 1.5 1 1.6 HACTOAIIErO MPUIIOKEHHUS.

10.2. M309TOPHI HIMHHBIX MOCTOB

TennoBU3HOHHBIM KOHTPOJIb U30JATOPOB PEKOMEHYETCS TPOU3BOUTD MPU
MTOBBILIEHHOM BIIaYKHOCTH BO3/1yXa.

ITo BeIicOTE (hapdopa n30asTOpa HE AOIKHO OBITH JTOKAIBHBIX HATPEBOB.
11. Toxoorpanu4yuBaruue cCyxue peakTopbl

[IpeBbilieHns TeMITepaTypbl HarpeBa KOHTAKTHBIX COSAMHCHUHN HE JTIOJDKHO OBITh
oonee 65 °C.

12. Kongencaropbl

12.1. KoHTaKkTHBIE COeIUHEHUA



[IpenenbHbIe 3HAYEHUS] TEMIIEPATYPHI HATPEBA KOHTAKTHBIX COEIMHEHUN CUIIOBBIX
KOHJIEHCATOPOB, OTJEJIBHO CTOSIIIMX WM COEMHEHHBIX B OaTapero, He JOKHbI
MIPEBBINIATH JaHHBIX, TPUBEACHHBIX B Ta0. [13.1 (1. 7).

12.2. dnemeHTHI 0aTapeii CHI0BbIX KOHAEHCATOPOB

[Ipu KoHTpOIIE U3MEPSIETCS TEMIIEpaTypa HarpeBa KOPITyCOB 3JIEMEHTOB
KOH/IeHCaTOpOoB. M3MepeHHbIe 3HaUeHHs TEMIIEPATyPbl KOHJIEHCATOPOB OJIMHAKOBOM
MOIIHOCTH HE JIOJKHBI OTINYATHCSA MEXTy coOoi 6onee yem B 1,2 pasa.

12.3. Ouenka cocrosinusi 0aTapeil CHII0OBBIX KOHAEHCATOPOB

OreHKa TEXHUYECKOTO COCTOSIHUS OaTapell MpOU3BOAUTCSA IO pe3yJibTaTaM
TETJIOBU3MOHHOTO KOHTpOJIs 1o 1. 12.1 u 12.2 npu pemennn Bonpoca 06 oobeMe u
CpPOKax MPOBE/ICHUS KalUTAIbHOTO PEMOHTA.

12.4. DjieMeHTbI KOHAEHCATOPOB CBSI3H M JIeJIUTEJIbHbBIX KOHJIEHCATOPOB

HpI/I BBIABJICHUU JIOKAJIbHBIX HAIrpC€BOB B 3JICMCHTAX KOHACHCATOPOB IMPONU3BOJUTCA
BHGO‘IGpGI{HOﬁ KOHTPOJIb COCTOSAHUA UX U30JLAIHH.

13. BenTU/IbHBIE PA3PAIHMKHA M OTPAHMYUTEH NepeHanpsKeH il
13.1. DjieMeHTBI pa3psiIHUKA

[Ipu3HaKu UCIPABHOTO COCTOSIHUSL BEHTHIIBHOTO pa3psHUKA C UTYHTUPYIOUIMMHU
PE3UCTOPaMHU MPH TEIJIOBU3HOHHOM KOHTPOJIE:

- BEpXHHE DJIEMEHTBI B MECTE PACIIOIOKCHHS ITYHTUPYIOMIUX PE3UCTOPOB HATPETHI
OJIMHAKOBO BO BceX (azax;

- pacmpeaeneHrue TEMIEPATYPHI M0 deMeHTaM (a3bl pa3psaHUKa TPAKTHICCKU
oanHakoBo (B npeaenax 0,5-5 °C B 3aBUCUMOCTH OT KOJIMYECTBA 3JIEMEHTOB B
Pa3pSTHKKE), a I MHOTORJIEMEHTHBIX Pa3psiIHUKOB MOYKET HaOJII0/1aThCsl TUTABHOE
CHIIKEHUE TeMIIEpaTyphl HarpeBa IMIYHTUPYIOIIUX PE3UCTOPOB AIEMEHTOB, HAUMHAS C
BEPXHETO.

13.2. DjieMeHTBI OrpaHUYUTe/Iell MepeHanpsKeHnH

[Ipu TemIOBU3MOHHOM KOHTPOJIE (PUKCUPYIOTCSI 3HAUEHUSI TEMIIEPATYPBI [0 BBICOTE U
IIEPUMETPY MOKPBILIKY JIEMEHTA, @ TAK)KE 30HBI C JIOKAJIbHBIMU HarpeBaMH.

OneHkKa COCTOSIHUSI JIEMEHTOB OTPaHUYUTENEH OCYIIECTBIISIETCS ITyTeM MO(Pa3HOro
CPaBHEHMsI U3MEPEHHBIX TEMIIEPATYP.

14. MacjioHanI0JITHEHHbIE BBObI

14.1. OneHKa BHYTPEHHEro COCTOSIHUA BBOJA



[IpoBepka OTCYTCTBHS KOPOTKO3aMKHYTOTO KOHTYpa B PaCLIMPUTENIE BBOAA
MIPOU3BOAUTCS Y MACJIOHAIIOIHEHHBIX TeépMETHYHbBIX BBOAOB cepuu ' BMT-220/2000.

Harpes noBepxHOCTH KOpITyca pacIIMPUTEIIS BBOAA HE TOJDKEH OTIIMYATHCS OT
TaKOBOT'0 Y BBOJIOB ApYyrux (as.

[IpoBepka coCTOSTHUSI BHYTPEHHUX KOHTAKTHBIX COEIMHEHUI BBOAA MPOU3BOIUTCS
MyTeM H3MEPEHHs TEMIIEPATyp MO BHICOTE BBOJa Y MaciobaprepHbIX BBOAOB 110 kB
(3aBozickue yeptexu Ne 669, 146 u np.), 220 kB (3aBoackoit ueprex Ne 200-0-0),
BbINTycKa 70 1968 r. koHIeHCcaTOpHBIX HerepMeTHUHbIX BBOIOB 110 kB (3aBoackoi
geptex Ne 132-0-0), 220 kB (3aBoackoit ueptex Ne 133-0-0, 208-0-0b) u 500 kB
(3aBojickoit ueptex Ne 179-0-0, 206-0-0).

MacnoHanoIHeHHbIH BBOJ HC JOJIDKCH UMCTD JIOKAJIbHBIX HAIrpCBOB B 30HC
PaCIIOJIOXKCHNA KOHTAKTHBIX COGILI/IHGHPIfI.

[IpoBepka cocTOsIHUS BEpXHEH YacTH OCTOBA BBOJA IPOU3BOJIUTCS Y
MACJIOHAIIOJTHEHHOTO BBOJIa HET€PMETUYHOTO UCTIOTHEHUS.

MacnoHaronHeHHbIH BBOJ HE JIOJKEH UMETh PE3KOT0 U3MEHEHUS TEMIIEPATYPhl WU
JIOKAJIbHBIX HArpeBOB I10 BHICOTE MOKPHIIIKH 110 CPABHEHUIO C BBOJIaMU APYyTux (as.

CkazaHHOE MOKET OBITH CJIeICTBUEM OIMACHOTO MOHMKEHHUS YPOBHS Maciia BO BBOJIE
VI YBJIQXKHEHUS (3alUIaMJICHUs) BEPXHEW YaCTH OCTOBA.

14.2. BbiBoaAbI BBO/10B

[IpenensHbIE 3HAYEHUS TEMIIEPATYPHI HArPeBa BBOJIA U3 MEIU, ATFOMUHUS U UX
CIUTABOB, MPEAHA3HAYEHHBIX JJI1 COSAMHECHUS C BHEIIIHUMHU MPOBOJHUKAMU, HE
JIOJIKHBI TIPEBBIIIATH JAHHBIX, TpUBEACHHBIX B Ta0m. [13.1 (1. 4).

15. Ilpenoxpanuresn
15.1. KoHTaKkTHBIE COeAUHEHUSA

[IpenensHble 3HaueHus TemnepaTypsl HarpeBa KC npegoxpanureneid He TOJKHbBI
MIPEBBINIATH JaHHBIX, TPUBEACHHBIX B Ta0:. [13.1 (1. 6).

15.2. OnpeaesieHue COCTOSTHHUS MJIABKOM BCTABKH

He nomxHO HaGmM0AaThCS JIOKATBHBIX HATPEBOB B CPEHEN YaCcTH U30JISITMOHHON
TPYOKH MpeAOXpaHUTEIIS.

16. BbICOKOYACTOTHBIE 3arPaauTe H

[Ipu KOHTpPOJIE KOHTAKTHBIX COEAMHEHUH TpeIeNIbHbIC 3HAUCHUS TEMIIepaTyphl
HarpeBa He JIOJDKHBI MPEBHIIATh TaHHBIX, TPUBEACHHBIX B Ta0. [13.1 (. 4 u 5).



17. Annmaparsbl, BTOPUYHBIE LENU U JeKTPONPOBOAKA HA Hanpsizkenue 10 1000 B
17.1. KoHTaKThI H KOHTAKTHBIE COeTUHEHH

Tena0BU3HMOHHBI KOHTPOJIb OCYIIIECTBISIETCSI B CHJIOBBIX IETsX, mKadax u cOopkax
0,4 kB ¢ moAgcoeNMHEHHBIMU KOMMYTAIIMOHHBIMHU armapaTamu, TpaHchopmMaTopamMmu
TOKa, KaOeJIsIMH | T.II.

[IpenenbHbIe 3HAYEHUS TEMIIEPATYPbI HATPEBA KOHTAKTOB KOMMYTAIIMOHHBIX
amnmapaToB He JOJKHBI TIPEBBINIATh JAHHBIX, YKa3aHHbIX B Ta0m. [13.1 (1. 2), a
KOHTAKTHBIX COeIMHEeHMH - B Ta0. [13.1 (1. 4 u 5).

17.2. OneHkKa TenJoBOro COCTOSIHNA CHJIOBBLIX Kaoesei 0,4 kB

[IpenenbHbIe 3HAYEHUS TEMIIEPATYPHI HArPEBa TOKOBEYIIUX KT KalOesei,
M3MEpEHHbIE B MECTaX UX MOJCOEIMHEHUS K KOMMYTAllMOHHBIM anmnapaTtam (Ipu
MCIPAaBHOM COCTOSIHMU MOCIIEAHUX ), B 3aBUCUMOCTH OT MapKu KaOeJst He JOKHBI
MPEBBINIATh JaHHBIX, TpUBeAeHHbIX B Ta0d. 13.1 (. 11).

18. DyiekTpoobopynoBanmne cucTeM BO30YK/IE€HUSI TeHEPATOPOB U CHHXPOHHBIX
KOMIIEHCATOPOB

18.1. KonTakTHBIC COeANHEHUA

3nayenust u3mepeHHbIx Temieparyp KC koMMyTallmOHHBIX anmnapaToB, CUIOBBIX
TUPUCTOPOB, TUOJOB, IPEAOXPAHUTENEH U IPYTUX DIIEMEHTOB IIpeoOpazoBaTese u
mkadoB He JOJKHBI MTPEBBIIATH JaHHBIX, puBeAeHHbIX B Ta0d. [13.1 (. 4 u 5).

18.2. CujioBbBIE THUPUCTOPBI M THO/BI

W3mepeHHbIe 3HAaYCHUS TEMIIEpATyp HarpeBa TUPUCTOPOB U JUOIOB HE JIOJDKHBI
OTIMYaThCs MEXy co0oit 6onee ueM Ha 30 %.

[Ipu TemIOBU3MOHHOM KOHTpOJIE 00palllaloT BHUMaHUE Ha pABHOMEPHOCTh HarpeBa
THUPUCTOPOB U JHMOJIOB MMAPAJIIEIbHBIX BETBEN.

19. Bo3ayumHble JJUHUM dJIeKTponepeaay

TennoBU3HOHHBIN KOHTPOJIb KOHTAKTHBIX COEIMHEHU PpOoBO10B BJI
OCYILECTBJIIETCS C BEPTOJIETA.

19.1. BouTOBBIE KOHTAKTHBIE COeTUHEHUs MPOBOA0OB BJI

W3mepeHHbIe 3HAYCHUS TEMIIEPATyp HarpeBa He JODKHBI IPEBBIIIATh 3HAYCHUH,
npuBeneHHBIX B Ta0:. [13.1 (1. 5).

19.2. CBapHble KOHTAKTHbIE COeAUHEHUs TPOBOAOB BJI 1 KOHTAKTHBIE
COeIMHEeHMS, BBINIOJIHEHHbIE 00KaTHEM



Koaddunment nepekTHOCTH y COSAMHEHNN MPOBOOB, BHITIOJHEHHBIX U3 aIFIOMUHUS,
HE JIOJKEH MPEBBIIIATh 3HAYCHUM, TPUBEACHHBIX B I1. 1.7 HACTOAIIETO MPUIIOKEHHUS.

19.3. I'po3o3amuTHBIE TPOCHI

[IpoBepsieTcst OTCYTCTBHE HarpeBa B MECTax M30JIALMUA TPOCa OT OMOPbI (COCTOSTHUE
M30JI5ITOPa U UICKPOBOT'O MPOMEXKYTKA).
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