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IIpeaucioBue
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['OCT 1.5-2001, mpaBuiia MOCTPOCHUS, H3NOKEHUS, OQOPMIICHUS U O00O3HAUCHUS
HallMOHANBHBIX CcTaHAapToB Poccuiickoii ®enepanuu, oOmme TpeOOBaHUS K HX
CONCP)KaHUIO, a Takke TmpaBwia OQOPMIICHUS U W3JI0KEHUS W3MEHEHHH K
HallMOHAJIBHBIM cTaHaapTaMm Poccutickoit denepanuu - TOCT P 1.5-2004.

Caenenns 0 cTaHIapTe OPraHU3ANNHA

1 PABPABOTAH: OAO «HTL] ®CK ED3C».

2 BHECEH: JlemapTaMEeHTOM TEXHOJOTUYECKOTO PA3BUTUS
u naHoBauii OAO «OCK EDC».

3 VTBEPXJIEH U BBEJIEH B JIEVICTBUE:
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EDC» ot 16.06.2010 No 422.
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paspemieHust OAO «®CK EQC»
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1 ObsacTh npuMeHeHust

Hacrosimass  MHcTpykiusi — pacmpocTpaHsieTcss Ha  CUJIOBBIE  MAacIsiHbIe
TpaHchopMaTopsl U aBTOTpaHc(hopmaTopbl OOIIEro Ha3HadeHHs, Tpexda3Hbie
MOIIIHOCTBIO HEe MeHee 5 kKB-A u ogHodazHbie MOIIHOCTHIO HEe MeHee 1 kB A kiaccoB
HampspkeHust g0 750 kB BKIIOYMTENbHO, B TOM 4YHCIE PETYJIHMPOBOYHbBIC
TpaHc(hOpPMATOphl, BKJIIOYAaEMble B HEWUTpasib TJAaBHBIX TpaHC(HOpMATOpOB, U Ha
JIMHENHBIE PEeryJIupoBOYHbIE TpaHC(hHOpPMATOPHI, BKItOYaeMbie B 0OMoTKy HH.

WucTpyKImuss HE pacmpocTpaHseTcs Ha TpaHCc(hopMaTophl CIEIHUATBHOTO
Ha3zHa4YeHUd (1S AJIEKTponedeil, mpeoOpa3oBaTeIbHBIX YCTAHOBOK U T.I1.).

2 HopMaTuBHBIE CCHLIKH

B Hacrosmen HMHCTpyKUIMH HCIOAB30BaHbl HOPMATHBHBIE CCBUIKM Ha
CJIEIyIOLIME CTaHAAPTHI:

['OCT P 52719-2007 TparcdopmaTtopsl cuioBsie. OOMUe TEXHUUECKUE
YCJIOBHSL.

['OCT 1516.3-96 DnexkTpoobopyaoBaHUE MEPEMEHHOTO TOKA HA HAIPSKEHUS
ot 3 10 750 xkB. TpeboBaHuUs K 3AEKTPUYECKON MPOYHOCTH U0 SAIUH.

['OCT 1547-84 Macna u cma3ku. MeTon onpeeneHus Haaluyus Biar.

['OCT 7822-75 Macna nedtsasie. MeTon onpeneneHuss pacCTBOPEHHON BOJIbI
(¢ Usmenenusmu N 1-2).

['OCT 11677-85 Tpaunchopmaropsl cuinoBbie. OOIIME TEXHUYECKUE YCIOBUA (C
W3menenusmu N 1-4),

['OCT 11920-85 TpanchopmaTtopsl Tpexda3Hble CHIOBBIE MacisHbIE 00IIEro
Ha3HaueHus1 HamnpsbkeHuem 1o 35 kB BkimountensHo. TexHuueckue ycnoBus (c
N3menennem N 1).

['OCT 12965-85 TpanchopmaTopbl CHUIOBBIE MACIISTHbIC OOIIETO Ha3HAYCHUS
kiacca Hanpspkerus 110 u 150 kB. Texuuueckue ycnopus (¢ M3menenusamu N 1-3).

['OCT 14209-85 TpaHchopmaTopsl CUIIOBBIC MAaCISHBIC OOIIETO Ha3HAYCHHUS.
Homyctumbie Harpy3ku (¢ MU3menennem N 1).

['OCT 16110-82 Tpanchopmatopsl cusioBbie. TEpMUHBI U ONIPEICTICHUS .

I['OCT 17544-85 TpaHchopmaTopsl CHIOBBIC MacisHBbIC OOIIEro Ha3HAYCHUS
kimaccoB Hanpspbkenuss 220, 330, 500 m 750 xB. Texnuueckue ycioBus (c
Wzmenenuem N 1).

['OCT 26522-85 KopoTkue 3aMbIKaHHsI B 3JIEKTPOYCTAHOBKax, TepMHUHBI U
ONpEeNIeNECHUS.

['OCT 30830-2002 TpancdopmaTtopsl cuioBsie. YacTs 1. O011M€E MOT0KECHUS.

3 TepMuHbI U onpeaeIeHUsA

B nacrosamewm crangapre npuMmenenbsl Tepmussl o 'OCT 30830, I'OCT 16110
u ['OCT 26522, a Takke NPUHAT TEPMUH C ONPEAECIEHUEM:

yXy/AlLLIeHHOe cocTosiHue TpaHcpopmarTopa - CoctosiHMEe TpaHchopMaropa,
Opu KOTOPOM 3HadeHHE XOTS Obl OJHOTO TMapameTpa, XapaKTepPU3YIOIIETO
CIIOCOOHOCTh  BBITIOJIHATH 3a/JaHHbIe (YHKIUW, NPUOIU3UIOCH K MPEACIbHOMY
3HAYEHHIO, YCTAaHOBJIEHHOMY HOPMAaTHUBHO-TEXHUYECKOM TOKYMEHTalUEH.



4 O01IHe MOJI0KEeHUA

4.1 KoHTpoiab Harpy3kd TpaHC(OPMATOPOB OCYIIECTBISIIOT IOCPEACTBOM
aMIIEPMETPOB, €CJIM HE OrOBOPEHO MHA4Y€ B 3aBOJICKOM PYKOBOJICTBE IIO
SKCIUTyaTanuu. [  ABYXOOMOTOYHBIX TpaHCPOPMATOPOB C HEpaCHICTIEHHON
oomoTkoi HH ammepmerp BkmodaroT B oaHYy a3y, a sl TpeXOOMOTOYHBIX
TpaHchopMaTopoB (M ABYXOOMOTOYHBIX TpaHC(HOPMATOPOB C  pacUICIUICHHOU
oomotkoit HH) — B omHonmennsie da3wl cropon BH, CH, HH (BH, HH1, HH2).

B TpexobmoTouHBIX aBTOTpaHChOpMaTOpaxX, K 0OMOTKaM HU3KOTO HAIPSKEHUS
KOTOPBIX MOJKIIIOUYEHBI CPEJICTBA KOMIICHCAIIUH PEAKTUBHOW MOIIHOCTH, Harpy3Ka Win
TeHEPATOP, TOJDKEH OBITh OPTaHU30BaH KOHTPOJIb TOKA OOIIEH OOMOTKH.

Ha HEHCTOJb3yEeMbIX TPETUYHBIX 00MOTKax TPEXOOMOTOYHBIX
aBTOTpanchopmMaTopoB ¢ cooTHomeHueM HampspkeHuin BH/CH menee 2 (B mepByro
ouepenp MpU CoueTaHHsIX KiaccoB Hampspkenuit 750/500, 500/330 u 330/220 xB)
JIOJDKEH OBITh YCTAHOBJIEH KOHTPOJb BO30YKJIEHHUS MAarHUTHOM CHCTEMBI IO
MOKa3aHUsIM IIMTOBOT'O KMJIOBOJIbTMETpa 0oMoTk HH.

Ha moacranmmsx, obopynoBanubix ACY TII, KOHTpOIb PEKUMOB HArpy3Ku
MIPOBOAUTCS C TOMOIIBIO KOMITBIOTU3UPOBAHHBIX CUCTEM KOHTPOJISI M YIIPABJICHUSI.

4.2 TexHuyeckoe OCBUJIETEILCTBOBAHHUE TpaHCHOPMATOPOB MPOBOAUTCS TIO
WMCTEUYECHUH YCTAHOBJIEHHOTO HOPMAaTUBHO-TEXHUYECKOM JOKYMEHTAlMEl CpoKa
cimy»0nbI cornmacuo mm 1.5.2 [1].

4.3 Harpe TtpanchopmaTopa mpu padboTe KOHTPOJUPYIOT IO TeMIlepaType
BEpXHUX CJIOEB Macjia U TeMIleparype HauboJiee HarpeToil TOYKHM OOMOTKH.
Temmneparypa BEPXHUX CJI0€B n3MepsieTcs TepMOMETpaMU WJIn
TepMOCUTHanu3aTopamMu. Temmeparypa HauOojiee Harperod TOUKHM OOMOTKH TIpH
HaJIMYUU CHUCTEMbl MOHUTOPUHTA TpaHchopMaTopa ONPEAeseTcs pacuyeToM IIo
TeMrepaType Maciia U TOKY Harpy3ku WM NEPBUYHBIMU JaTYMKAMHU.

[Ipu ycTaHOBKE TEPMOCHTHAIU3aTOPOB WM TEPMOMETPOB HA TpaHCHOPMATOPHI
HAapY>KHOM YCTaHOBKM HEOOXOJUMO TMPUHUMATh MEpbl JJisi TPEeIOTBpAICHUS
MOTAaJaHusl BJIard B WX TUJIB3bl U TOBPEXKICHUS THIB3 MPU 3aMOPKUBAHUU B HUX
BJIATH.

4.4 TpauchopmaTopsl HEOOXOIUMO IKCILUTYaTUPOBATH C BKIIOYECHHOUN pelieiHON
3alIMTOM, B TOM YMCJE 3allATOW OT BHYTPEHHUX MOBPEKIACHUM M 3alIUTOU OT
I'PO30BBIX U KOMMYTAIIMOHHBIX TIEPEHANPSHKEHUH.

OTKJIIOYAIONIUE HJIEMEHTHI Ta30BOM 3alllUThl JOJKHBI OBITh BKJIIOYEHBI C
JICUCTBHUEM Ha OTKIIIOUCHHE.

4.5 TpeOoBaHHUs K YCTPOMCTBAM 3aIUTHI U KOHTPOJISI YPOBHS Macia.

4.5.1 Jlns KOHTpOJs ypOBHS Macia B TpaHchopmaTope Ha MaclioyKaszaTese
JTIOJKHBI OBITh HAHECEHBI KOHTPOJIbHBIE METKHU JJISI CIASAYIONIUX TeMIepaTyp Macia (B
HepaboTarolleM TpancpopmaTope):

- munyc 45, mwiroc 15, mmoc 40 °C — s ucnonnenus Y1,

- munyc 60, miroc 15, mroc 40 °C — mist ucnonaenns Y XJI1, XJI1.

452 Tpanchopmaropsl ITODKHBI paboTaTh C IIOCTOSHHO BKIIOYECHHOM
CUCTEMOM 3alllUThl Macja OT OKHUCJIEHUS U YBIAXKHEHUS: BO31yXOOCYIIUTEISIMU,
TepMOCU(POHHBIMHU, aJICOPOITMOHHBIMU (PHITETPaAMU, a30THOM U MJIEHOYHOM 3aIUTOM.



4.5.3 MacnoHanoJHEHHbIE BBOJIBI IOJKHBI padOTaTh (XpaHUTHCS) ¢ IOCTOSTHHO
BKJIIOYEHHBIMU YCTPOMCTBAMM 3aAIIUTHI MAcia OT OKUCIIECHUS U YBIIAYKHECHHUS.

4.6 TlomocTth mnpenoxXpaHUTEIBLHON (BBIXJIONMHOW) TpPyObl JOKHA OBITh
COEJIMHEHA C TMOJOCTHIO PACHIUPUTENISA, IPUUEM COCAMHUTENIbHBIN MaTpyOoOK JOJIKEH
OBITh BBIIIE MPEEIHLHOTO YPOBHS Macia B pacuIupUTele.

JlomkHa ObITh oOecriedeHa BO3MOKHOCTh KOHTPOJISI LEJIOCTHOCTH MeMOpaHbI
MPEeIOXPAHUTENHLHON TPYOBI IPU OCMOTpPE TpaHchopmaTopa.

Membpana npegoxpaHuTeNbHON TPyObl JOMKHBI OBITH H3TOTOBJICHA U3 CTEKJIA,
€CIlIi HE OTOBOPEHO MHAuU€ B 3aBOJCKON MHCTPYKIIHU.

[Ipy kamuTadIbHOM pPEMOHTE CIEAYyeT 3aMEHSATh BBIXJIONHYIO TpyOy Ha
peIoXpaHUTEIbHbIC KIalaHbl.

4.7 TpeOoBaHUS K JIAKOKPACOYHBIM MOKPBITUSM U HAIITUCSM.

4.7.1 baku TpaHcQOpMATOPOB JOJKHBI OBITh OKpAIIEHBI KPACKOW, CTOMKOW K
BO3JIEHCTBUIO Maciia. Y TpaHc(opMaTOpOB HAPYKHOW YCTAaHOBKHM Kpacka JOJDKHA
HUMETb CBETJIbIC TOHA U OBITh CTOMKOM K aTMOC(HEPHBIM BO3CHCTBUSIM.

4.7.2 Ha O6akax Ttpexda3Hbix TpaHchopmMaTOpoB U Tpymn OAHO(DAZHBIX
TpaHC(hHOPMATOPOB JOJKHBI ObITh YETKHE HAAMKUCH, YKA3bIBAIOIINE TOJICTAHIIUOHHBIC
HOMEpA M TMPUCBOCHHBIE UM €IMHBIC TUCIETYECPCKUE HAMMEHOBAHUSA, B 3aKPBITHIX
MOJICTAHIIMSX JIOMYCKAeTCSd HAHOCUTh JUCIIETUYEPCKUE HAMMEHOBAHUS HA CTEHE HaJ
tpanchopmaropoMm. Ha onHodaszneix TpaHchopmaTopax [T0DKHA OBITH HaHECEHA
pacuBeTka (a3. Jpyrue HaAMHCH BBIMONHSIOTCS IO PEUICHUI0 TEXHHUYECKOTO
PYKOBOJIUTENSI SHEPrOOOBEKTA.

4.7.3 Tlpu Hamuuuu NEPEKIIOYAIONIET0 YCTPOUCTBA (pa3sbeAUHUTENS) st
BKJIIOUEHHUSI PE3EpBHOM (pa3bl HEOOXOIUMO CIEAUTh, YTOOBI KAXKIBIA pa3beIUHUTENb
MMeJl SICHYIO pacuBeTKy (a3 u pe3epBHbIN TpaHcPopmaTop OyKBEHHbIE 0003HAYCHHUS
Hayvajia 1 KOHIla OOMOTOK.

4.8 TpeOoBaHUs K YCITOBUSM pabOTHI ra30BOTO perie.

4.8.1 Ins TpancpopMaTropoB, 000OPYIOBAHHBIX IUIEHOYHOW 3alllUTOM, JTOKHO
ObITh 00€CIEYEHO MCIIOJHEHUE YaCTU MacIoNpoBoa (OT ra3oBOro pese 10 OTCEYHOT0
KJIallaHa) C OTPUIATEIHHBIM YKIIOHOM K PACIIUPUTEINIO.

4.8.2 Ecnu tpanchopmaTop UMEET ra300TBOJIHBIN MAaTpyOOK, MPUCOCTNHEHHBIN
K BepxXHeW yacTu 0aka B HECKOJBKHX MeCTaxX IO JJIMHE Oaka, JOJKEH OBITh CO3JIaH
YKJIOH TpaHchopMaropa MO TMOMNEPEYHOM OCH Tak, 4TOObI MecTa MpPUCOEIUHEHUS
OKa3aJuch B BbicuIell Touke. [Ipu nmomyuunuuapudeckoil popme BepxHeil yactu Oaka
ra300TBOJBI TPHUCOEAMHAIOTCS K BBICHICH TOuke (TMOcepenvHe), W i TaKux
TpaHc(hOpMaTOPOB HE TPEOYETCsl YKIIOH MO MONEPEUHON OCH.

4.8.3 Kpan, ycTaHOBJEHHBI Ha MAacJONMPOBOJAEC MEXKIy Ta30BBIM pejie U
pacimmpuTeneM (MM aBTOMAaTUYECKUH KJlamaH) JOKEeH OBITh TIOCTOSTHHO OTKPHIT.

4.8.4 TlpoBoma BTOPHYHBIX IIeTIeH, MPUCOCTUHEHHBIX K Ta30BOMY pelie u
TpaHchopMaTopaM TOKa, JOJDKHBI OBITh HAJEKHO 3alUIICHBI OT MEXaHHYECKHX
MOBPEXKICHUN U PazbeAaHus N30JSIITUN MACIIOM.

4.9 TpeboBaHUA K OXJIAXIAIOLIUM YCTPOHCTBAM.

4.9.1 KomOunupoBanHas cuctema oxyaxaeaus M/JI/JIIl nomxHa w#nMeTh

aBTOMATHYECKOE YIPABJICHUE B 3aBUCUMOCTH OT TOKa Harpy3ku corjacHo 5.4.1 u
5.4.2.



4.9.2 Jnsa cucrembl oxnaxaenus L[, HII (Bo m30exanne momagaHus BOABI B
MacJio TIPU aBapHTHON OCTAaHOBKE MaclioHAcOca) HEOOXOJIUMO, UYTOOBI CTATUUYECKUI
Hamop mMacia B oxjaaurtene cuctem oxjaxkiaeHus LI, HI[ mpeBbiman MakcuMmaabHOE
n30bITOYHOE pabodee aaBiaeHUE BoJbI HE MeHee yeM Ha (0,02-0,03 MIla, uro g0mKHO
OBITh 00ECIIEUCHO COOTBETCTBYIOIIUM PACIIOJOKECHUEM OXJIQJAUTEICH M CHUCTEMOM
MOJIaYr OXJIaXKIAIOIIEH BOIBI.

4.9.3 [lura"ue »neKTpoABUTATEIEH YCTPOUCTB OXJIAKICHHUS TpaHC(HopMaTopoB
JIOJDKHO OBITh  OCYILIECTBJICHO, KaK MpPaBUIO, OT JBYX HWCTOYHUKOB, a IS
TpaHcHOPMATOPOB C MPUHYAUTETHLHON MUPKYISAIUE Macia — ¢ mpuMeHenuem ABP.

S Pe:xumbl padoThbI
5.1 HopmanbHbIii pe:xuM padoThI

5.1.1 Tlpm oskcrutyataniud TpaHCPOPMATOPOB JOJKEH TMOJIACPKUBATHCS
HOPMAJIBHBIN peXUM paboThl TpaHchopmaTopa, TPU KOTOPOM €ro mMapameTpbl
(HampspKeHHe, TOK W TeMIlepaTypa BEpPXHHMX CJIOEB Maciia) HE OTKJIOHSAIOTCS OT
HOMHUHaIBHBIX O0Jee uem nomyctumo corjacHo I'OCT 11677 u 'OCT P 52719.

5.1.2 HomuHanbHble 3HAYEHUS HANPSOKEHUM W TOKOB YyKa3aHbl B IACIOPTe
TpaHchopMaTopa 1 Ha ero 3aBOACKOMN TabIuJKe.

5.1.3 B HOpManbHOM pEXUME TeMIepaTypa BEpXHHUX CJIIOEB Macia He JOJDKHA
npeBbimath (ecinu B HJ[ He oroBopeHa npyras teMieparypa):

a) mmoc 95 °C — B TpaHcdopMmaropax C €CTECTBEHHBIM HIIH JIyThEBBIM
oxnaxaeHuem (M, [1);

0) mwiroc 75 °C — B Tpancdopmaropax ¢ oxiaxaenuem J11.

B tpanchopmaTopax ¢ oxmaxmenwem I Temmeparypa Macia Ha BXOAE B
OXJIQJUTENh He T0/bKHA npeBbimaTh 70 °C.

5.1.4 Tlokazanus TepMocuUrHaimu3zaTopa (WU TEpPMOMETpa), MPEBHIIAOIINE
yKa3aHHBIC BBINIC 3HAYCHHMS, TIPEIKIE BCETO, YKA3bIBAIOT HA HEHCIPABHOCTH CHCTEMBI
OXJIQXKJICHUS UM TepMOCUTHaM3aTopa (Tepmomerpa). [Ipu 3ToM ciexyer mpoBepuTh
TEPMOCHUTHAITU3ATOP (TEPMOMETP) U CUCTEMY OXJIAXKICHUSI.

5.1.5 Ecnu npu ucnpaBHBIX TEPMOCHUTHAIHM3ATOPE (TEPMOMETPE) U CHCTEME
OXJIQXKJICHUSI COXPAHWJIOCH TOBBIIIEHHOE 3HAYEHUE TeMIIePaTyphl, CICAYET MPOBECTU
MOJIHOE 00CTIeJOBaHNE TEXHUYECKOTO COCTOSIHUS TpaHcpopmaTopa.

5.1.6 [Ho oOHapyxeHus W ycTpaHeHus nedexToB ciemyeT ¢GopcupoBaTh
OXJIQKJICHUE BKIIOYECHUEM PE3EPBHOTO OXJIAJIUTENS, a TAKKE YCTAHOBUTH YCHIICHHBIN
KOHTPOJIb 3a TEMIIEPATypPHBIM PEXUMOM: PETYJSIpPHO, HE MEHEe NBYX pa3 B CYTKH,
3aMKCHIBATh TEMIIEPATYPy BO3IyXa (MM BOJBI HAa BXOJIE B OXJIAIUTENh), TEMIICPATYPY
BEPXHHX CJIOCB Macyia, TOKA U HaNPsDKCHHS BCEX CTOPOH.

5.2 lonycTuMble MOBBIIICHUS HANIPSKEHUS U 3a1HMTA OT MepeHANPIKeHN I

5.2.1 [omyckaeTrcs mpojoJpKuTenbHas pabota TpaHcopmaTopa (mpu
MOIIHOCTU HE 0oJiee HOMHUHAJIBHOM) NpU HaMpsDKEHWH Ha JIIOOOM OTBETBICHHUH
ooMoTk Ha 10 % BbIllE HOMHHAJIBHOTO JUJIsi JAHHOTO OTBETBiIeHUA. llpu 3TOM
HaIpsHKEeHUE Ha JIF000HW 0OMOTKE JIOJDKHO OBITH HE BBITIE HAHOOJBIIET0 pabodero mo
['OCT 1516.3, ykazanHoro B Tabnuue 1.



Tab6nuna 1 — HauGonpime padboune HaNPsHKCHUS

Kiacc nanpsbxenus, kB 3 6 10 15 20 35

HaunGoinpmiee pabouee HanpsikeHue, kKB | 3,6 7,2 12,0 17,5 24 40,5
Krnacc manpsixenus, kB 110 150 220 330 500 750
HaunGounbiiee pabouee HanpsukeHue, kB | 126 172 252 363 525 787

5.2.2 JlomycTHMOE€ TOBBIIIEHUE HAMPSHKEHUS ISl aBTOTPAHC(POPMATOPOB C
OTBETBIICHMSIMA B HEWTpanu  JUisl  PEryJIMpOBaHUSl  HampspDKeHus  (Wiu
NpeAHA3HAYEHHBIX I pabOThl C  MOCIEIOBATEIbHBIMU  PETYIUPOBOUYHBIMU
TpaHchopMaTopaMu) I0KHO ObITh OTOBOPEHO 3aBOIOM-U3TOTOBUTEIIEM.

5.2.3 Jna TtpanchopmaropoB 110-750 kB pgomyctumbie B YCIOBHAX
AKCIUTyaTallM KPAaTKOBPEMEHHbIEC TMOBBIIIECHUSI HamnpsbkeHus vactoroil 50 ' wHe
JOJDKHBI  TIpeBbIath, B cooTBeTcTBUU ¢ ['OCT 1516.3 u [1], OTHOCHUTEIBHBIX
3HAYCHUM, YKa3aHHBIX B TabHIIE 2.

Vka3zanHele B Ta0Onuie 2 3HAUCHUA HaNpsoKeHus Mexay (aszamu  u
OTHOCHUTEJNBHO 3€MJIM TMPEACTABIAIOT OTHOUIEHWE MAaKCUMyMa TIOBBIIIEHHOTO
HaIpPsHKEHUST COOTBETCTBEHHO K aMIUIUTYJI€ HAauOOJIBIIETO pabovyero HanpsiKEeHUs UiIu
K aMILIATYIe HAaHOOIBIIEro pabouero HANPSKEHNs, IeTCHHOM Ha V3.

Tabnuma 2 — JlomycTUMblE B YCIOBHSX OKCIUTyaTalldd KpPaTKOBPEMEHHBIC
MOBBIIIIEHU HanpsbkeHus yactorod 50 IT'm s TpaHchopMaTtopoB  KIIacCOB
Hanpspkenus 110-750 kB

Kunacce JlomycTUMOE TIOBBIIIIEHUE HAIPSDKECHUST , OTHOCHTEIIBHOE 3HAYCHHE, He GolIee, Ipu
HanpsDRCHWE, | i reibHOCTH t M KOJIMUECTBE MMOBBIILIEHUH B TOJI N
«B t=8uy |34 lu 20muH | Smua | 1 mua | 20c lc 0,1c
n<200 | <125 <75 <50 <7 <5 <4Ex -
110 - 330 - - - 1,10 - - 1,25 1,90 2,00
1,10 1,25 1,50 1,58
500 1,025 | 1,05 1,075 |1,10 1,15 1,20 1,25 1,90 2,00
1,025 | 1,05 1,075 | 1,10 1,15 1,20 1,25 1,50 1,58
750 1,025 |1,05 1,075 |1,10 1,15 1,20 1,25 1,67 1,76
1,025 | 1,05 1,075 | 1,10 1,15 1,20 1,25 1,50 1,58

* B uymcnurene yka3aHbl JIOMYCTHUMBIC TOBBINICHUS HAMPSHKEHHS OTHOCHTENBHO 3€MIIH, B
3HaMeHarese - MeX1y gazamu.

** KonudecTBO MOBBINIEHUH HANPSKEHUS MPOJOJDKUTENBHOCTHIO 20 ¢ TOMKHO OBITH HE
6onee 100 3a cpok 25 ner, He 6osee 15 B TedeHue rosaa u He Oosiee 2 B TeueHue | CyTok.

I[IpumedaHnus

1 Yka3anubie B TaOIuUIE 2 OTHOCUTEIbHBIC 3HAYCHHS HAMPSHKEHUS PACIIPOCTPAHSIIOTCS TaKkKe
Ha TIOBBINICHHBIE HAMPSHKEHUSI, OTJIMYAOIIUECS OT CUHYCOUAbI YacToToil 50 I'1f 3a cuer HanoKeHus
TapMOHHMYECKUX COCTaBIIAIOMIMX HANpPSIKEHUsA. 3HAUCHUS HAIpSOKEHUs yKas3aHbl JUJII MakcUMyma
MTOBBIIIEHHOTO HAMPSKEHUSI B TEX K€ OTHOCUTETBHBIX €UHUIIAX.

2 Ilpu [AUTENbHOCTH TMOBBIMICHUS HAOpsDKeHUs t, TPOMEXYTOUHOM MEXAy JABYMs
3HAUYCHUSIMHU, TIPUBEACHHBIMA B TaOJWIlE 2, AOMYCTUMOE TOBBIIICHUE HAMPSHKEHUS JTOJDKHO OBITH
pPaBHO YKa3aHHOMY Ui OOJNBIIMX M3 ITHX 3HA4eHW jnurtenbHocTH. [Ipu 3navennn t = 0,1...0,5 c.
noryckaercs mosbimeHue Hanpspkerus, paBaoe Uy + 0,3 (Ug 1c - Use), e Usc i Ug 1¢ - 1omycTumbie
MOBBIIICHUS HAPSKEHUSI IPU JUTUTENIBHOCTU cooTBeTcTBEeHHO 1 1 0,1 c.

3 JlomycTuMBIE MPOIOJDKUTEITBHBIC TIOBBITIICHHSI HAPSKSHUS I TPAaHCPOPMATOPOB KIIACCOB
HanpskeHus 10 35 kKB BKIIOYUTENBHO MOMIHOCTHIO 10 630 kKB-A BKIIOUMTENBHO YCTaHABIMBAIOT B
CTaHJapTaX WM TEXHUYECKUX YCIOBUAX Ha 3Tu TpaHchopmaTopsl, [OCT 11677 u 'OCT P 52719.



4. Ina aBtorpanchopmaropoB ¢ PIIH B HeWTpamu [omyckaercs HpPOAODKUTEIbHOE
MOBBINICHUE HANpPsOKEHUs (P MOITHOCTH HE 0oJjiee HOMHHAIBHOW), TMOJIBOJUMOTO K JFOOOMY
OTBETBJICHUIO JIOO00K oOMoTkM Oomee 10 % cBepX HOMHHAJIBHOTO HANPSHKEHUS JaHHOTO
OTBETBJICHUSI TIPU YCIOBUU OOECIeueHUs: KOHTPOJIA 3a BO30OYKIEHHEM aBTOTpaHcopmaropa B
mporecce ero paboTel, KOTOpoe He MA0mKHO mpeBblmare 110 % HopManbHOrO pabovero
BO30YK/ICHHS.

3a HOpManbHOE pabodee BO30OyXKACHNUE MPUHUMAIOT HAUOOJbIIEe U3 3HAUEHUI BO30YKACHUS
aBTOoTpaHchopMaTopa, HMEIOIMIMX MECTO MPH TMOJABEACHHUM HA XOJOCTOM XOAY K KaXIOMY U3
OTBETBJICHUI HOMUHAJIBHOI'O HAIIPSKEHUS ATOI'O OTBETBIICHUS.

B cniyuae BeinecenHoro ycrporictsa PIIH (Hanpumep, mocienoBaTebHOTO PEryINPOBOYHOTO
TpaHnchopmaropa) aBTOTpaHc(hOpMaTop BMECTE C 3TUM YCTPOHCTBOM JOJKHBI PACCMATPUBATHCS KaK
enuHoe 1einoe coracao 'OCT 11677 u I'OCT P 52719.

5. Ilpu npeBbIIEHUH HANPSKEHUS] B COOTBETCTBUM C III. 3, 4 mpuUMeYaHUN HaIpsHKEHHE Ha
0001 CTOPOHE HE JOJKHO IMPEBBIIATh HaHOOJbIIee pabouee HanpspkeHue, ycranoBiaeHHoe ['OCT
721.

[IpoMexyTOK  BpEMEHHM MEXKIYy JBYMS  TOBBIIMICHUSMH  HAMNPSHKCHUS
JIATEABHOCTHIO OT 20 ¢ 1m0 20 MuH I0JDKEH OBITh HE MeHee 1 9, JIMTeabHOCThIO 1; 3;
8 4 — He MeHee 12 4. Ecau noBbIlIeHUE HANIPSKEHUS IITMTEIbHOCThIO 20 MUH UMEIIO
MECTO JBa pa3a (C YacOBBIM HMHTEpPBAJIOM), TO B Te4YeHHE Ommxanmmx 24 u.
MOBBIIICHUE HAIpPSHKEHUST B TPETUH pa3 JOMYCKAeTcs JMIIb B CIydae, €ClId 3TO
TpeOyeTcsi BBUAY aBapUHHOMN CUTyallul, HO HE paHee 4eM uepes 4 u.

KonnuecTBo 10myCcKaeMbIX B TEYEHUE T'0/1a TIOBBIIICHUN HANIPSIKEHUS YKA3aHO B
tabmuie 2. s pmurensHoctedt 0,1 1 1 ¢ KOJMYECTBO MOBBIMICHUN HAINPSKEHUN HE
pEerIaMeHTUPOBAHO.

5.2.4 HeszaBucumMo OT 3HaYeHWW MO TabmMIe 2, TO YCJIOBHIO Harpesa
MarHATOINpPOBOJA TMOBBIIICHWE HANPSHKEHUS B JOJISIX HOMHUHAJIBLHOIO HaIPSKEHUS
YCTaHOBJICHHOT'O OTBETBJIEHUS JTOJKHO ObITh orpanuyeHo npu 20 mud no 1,15, npu 20
c-nq0 1,3.

5.2.5 3HaueHus, MPOTODKATEILHOCTh U KOJMYECTBO IMOBBITIICHUH HANPSHKEHUS
mTenbHoCcThiI0 20 MuUH U Oosee  TMOJJIeKAT  00S3aTeNbHOM — perucTpanuu
ONEPATUBHBIM [IEPCOHATIOM UJIM ABTOMATHUYECKHU COTJIACHO MPUIIOKEHUIO A.

5.2.6 JlomonHMUTENbHBIE  yKa3aHUs, CBS3aHHbBIE C  OJIHOBPEMEHHBIM
BO3/ICIICTBHEM MOBBIIEHHOTO HaIPSKEHUS Ha HECKOJIbKO BHJIOB
AJIEKTPOOOOPYIOBAaHUS M C OPTaHU3AIMOHHO-TEXHUYECKUMU MEPOIPUSATUIMU TIO
NPEAYIPEKACHUIO TIOBBIIICHUH HAPSHKEHHUS CBEPX YKa3aHHBIX HOPM, JdaHbl B [1].

5.2.7 3ammrta TpaHchopmaTopoB (BKJIIOYAS ~3alIATy HEWUTpayei) OT
MEPEHANPSIKEHUN  MOCPEJCTBOM BEHTWIBHBIX Pa3pSJAHUKOB WM OTPAaHUYUTEINICH
NIepEHAIPSHKCHUH JO/DKHA OCYIIECTBIIATHCS B COOTBETCTBUM C YKazaHusamH [1, 2, 3].

5.2.8 B cootBercTBUM C [2], HEUCHONBb3yeMble OOMOTKH HU3IIETO M CPEIHETO
HaIpspKeHUST TpaHCHOPMaATOPOB, a TaKKe OOMOTKH, BPEMEHHO OTKJIIOUEHHBIC OT IIUH
PY B rpo3oBoii mepuoj, AOMKHBI ObITh COCAMHEHBI B 3BE31y WU TPEYrOJIbHUK U
samuiieHsl OITH (BEeHTHIBHBIMU pa3psIHUKAMH), BKIIOUCHHBIMU MEXKIY BBOJIaMH
KXo (Da3el U 3eMIieid. 3amuTa HEUCIOIb3yeMbIX 0OMOTOK HH3IIEr0 HAMPSKEHUS,
pPacrmoJIOKCHHBIX TEPBBIMH  OT MAarHUTONPOBOJA, MOXKET OBITH  BBHITIOJIHEHA
3a3eMJICHUEM OJIHOM M3 BEPIINH TPEyroJabHUKA, OHON U3 (pa3 mim HEUTpaau 3BE37bI



6o yctanoBkoil OITH (BeHTUIBHOTO pa3psiiHUKA) COOTBETCTBYIOIIETO HAMPSKEHUS
Ha Kaxao0u daze.

5.2.9 3aimuTa HeUCNnoIb3yeMbIX OOMOTOK HE TpeOyeTcs, €Clid K HUM TOCTOSIHHO
nojicoeiuHeHa KalOenpHas JMHUA JIIUHOW He MeHee 30 M, uMmeromias 3a3eMIJICHHYIO
000J104Ky HJIH OPOHIO.

5.2.10 Hetitpanu oomoTtok 110 kB u Bhllie aBTOTpaHChHOPMATOPOB, a TaKKe
TpanchopmatopoB 330 kB u BbIlIe 10KHBI pabOTaTh B PEKUME TIIYXOTO 3a3€MJICHHS.
Tpanchopmaropsr 110 kB ¢ ucnbitarensupiMu HanpsokeHus MU HeliTpanu 110 wim 85
kB u tpancdopmaropsr 220 kB ¢ ucneiTaTensHbIM HanpsbkeHueM Heltpanu 200 kB
MOTYyT paboTaTh C pa33eMJICHHOM HEUTpaJbl0 TPU YCIOBUM 3allUTHl €€
COOTBETCTBYIOIIUM PA3PSTHUKOM WM OTPAHUYUTENIEM MTEPEHATPSKEHH.

5.2.11 B cootBercTBUU ¢ [2], mis 3amuTel Hewtpamu ooMoTok 110-150 xB
CHJIOBBIX TpaHC(HOPMATOPOB, UMEIOUINX H3OJSIHIO, TMOHWKEHHYIO OTHOCHUTEIIBHO
JMHENHOTO KOHIIa OOMOTKH W JOIYCKAIONIyI0 paldoTy € pa33eMJICHHOW HEUTpaiblo,
cienyer ycranaBnuBath OIIH, oOecneunBaromume 3amuTy WX H30JALMM U
BBIJICP)KMBAIOIIME B  TEYEHHME  HECKOJbKMX  4YacOB  KBa3WyCTAaHOBHUBIIHECS
nepeHanpspKeHus pu 00pbIBe (as3bl TUHUU.

5.2.12 B weiitpanu TtpaHchopmaTopa, H3OIAIUS KOTOPOHM HE JIOMyCKaeT
pa33emiieHus], yCTaHOBKA pa3beIUHUTENEH HE JOIMyCKaeTCsl.

5.2.13 [Ipu HE0OXOAMMOCTU OTKIIOUEHHUS WA BKIIOYEHUS Pa3beIUHUTETIEM
Tpancopmaropa 110 kB, wumeromero wu3onsAnui0 HeWTtpanu kiacca 35 kB,
paboTarolero ¢ U30JMPOBAHHON HEUTpaIblO, MOCHETHAS Mepe]] OTKIIOYEHUEM WU
BKIIFOUEHUEM JIOJDKHA OBITh 3a3eMJieHa MPH OTCYTCTBUH MapayIebHO BKIIOUEHHOTO
TpaHchopMaTopa ¢ 3a3eMJICHHON HEUTPAJIBIO.

5.2.14 B cersx Hanpsbkenuem 110 kB u Beie pa3zemieHne HeUTpaan 0OMOTOK
110-220 xB TtpancopmMaTopoB, a TakKe BBIOOP JCHCTBUS PEICHHON 3alUThI U
MPOTUBOABAPUMHON aBTOMATUKU JOJDKHBI OBITh OCYIIECTBJICHBI TakKUM 00pa3oM,
4TOOBl TPU  PA3IMYHBIX  ONEPATUBHBIX W  ABTOMAaTUYECKUX  KOMMYTaIIUSIX
(OTKIIOYEHMSIX) HE  BBIICISAJINCH yYacTKH CeTH 0e3  TpaHcPopMaTopoB ¢
3a3€MJICHHBIMU HEUTPAIISIMU.

5.2.15 Heiitpanu peryaupoBOYHBIX TpaHC(HOPMATOPOB, BKIIOYEHHBIX B
HEUTpaJId TJIaBHBIX TpaHC(HOPMATOPOB, MNOJDKHBI OBITH HATyXO 3a3€MJICHBI, a Ha
JIMHENHBIX BBOJIaX PETYIUPOBOUYHBIX TPAHCHOPMATOPOB JOHKHBI OBITH MPUCOEAMHEHBI
BEHTWJIbHBIE Pa3PSAAHUKH COTJIACHO YKAa3aHUSAM PYKOBOJACTBA MO JKCIUTyaTalluu
3aBOJIa-M3TOTOBHUTEIIS.

5.3 PykoBoacTBO 110 HAarpy3kam TpaHcgopmMaTopoB

5.3.1 Hopmbl mpOJOKUTENBHBIX KPYTJIOCYTOUHBIX HArpy3ok (meperpysok), a
TaK)Ke JIOMYCTUMBIX aBapPHHHBIX MEPETPY30K C BO3MOKHBIM ITOBBIIIICHHBIM H3HOCOM
OyMa)XHOW W3OJIAIIMM TPOBOJA JaHbl B Tabnunax 3-6 B BUIE JOMYCTUMOIO
koo unuenta neperpy3ku Kion = Lion / Loy, 1€

| .on — TOTTYCTUMBIN TOK TpaHCpoOpMaTopa, A;

| .on — HOMUHAJIBHBIN TOK TpaHchopmaTopa, A.

[Ipu pabote Tpancopmaropa ¢ koddduimenToMm TpanchopMaluu, OTIUNIHOM
OT HOMHHAJILHOTO, TOMYCTHUMbIH KO3 urrent neperpy3ku Kion = Lion / oy ors, T

10



liom ors — HOMUHAIBHBIN TOK OTBETBJIEHUS OOMOTKH, A.

5.3.2 3nauenwue I, creayer mpuHUMATH IO TACTIOPTY TpaHchopmaropa.
Tab6nuna 3 — Harpy3ouHas cnocoOHOCTh TpaHCc(hopMaToOpoB

Kareropus Harpy3ku (meperpy3Km)

Jonyctumbiii koaddurmeHT neperpys3ku Ky, (0. €.) npu
TEMIIEpPATYypPE OXJIaXKIAI0NIEro Bo3ayxa (Bosl), OB, °C

-20 -10 |0 10 20 30 40
HopmansHas kpyriocyrounas | 1,20 1,20 |1,15 |1,08 (1,00 |0,91 |0,82
Harpyska (meperpyska)
Kpyrnocyrounas neperpyska cl|125 1,25 |125 |125 (1,20 |1,15 |1,08
BO3MOXXHBIM ~TOBBIIICHHBIM H3HOCOM
U30JIAIIUH
Tabnuuma 4 — JlomycTuMble aBapuilHble TNEPErpy3KH  pacIpeneuTeIbHbIX

TpaHchopmatopoB (MomHOCTEIO0 10 16000 KBA BKIIOUUTENHEHO U HAMPSHKCHUEM IO

110 B

skcruryatauuu o0 30 ner

BKJIIOYUTENIbHO C cuctemoit oxuyaxaeHus M (ONAN) co cpokom

IIpoomKUTENBHOCTD Honyctumbiii ko3 dunment neperpysku Ko, (0. €.) mpu Temmeparype
neperpys3Ku, 4 OXJIaXKIaroNero Bo3ayxa (Bojsl), 08, °C

-25 -20 -10 0 10 20 30 40
0,5 2,0 1,9 1,7 1,7 1,7 15 14 1,3
1,0 1,9 19 1,7 1,7 1,6 14 1,3 1,3
2,0 1,9 1,8 1,7 1,6 15 14 1,3 1,3
4,0 1,8 1,7 1,6 1,6 15 14 1,3 12
8,0 1,7 1,7 1,6 1,6 15 14 1,3 1,2
24,0 1,7 1,6 1,6 15 15 14 1,3 12

Tabnuuma 5 — JlomycTuMble aBapuiiHbIE NTEPErPY3KH TPaHCHOPMATOPOB CpenHEN (10
100 MBA) u 6onbmioi (100 MBA u 6ojiee) MOIIHOCTH ¢ CHCTEMOM OXJaxKacHus M
(ONAN) u /I (ONAF) co cpokom skcmutyatanuu 10 30 et

[TponomkuTensHOCTD Homnyctumbrit koaddunueHT neperpysku Ko, (0. €.) mpu temmnepartype
Heperpys3Ku, 4 OXJIKJAroNEro Bosayxa (o), 0B, °C

-25 -20 -10 0 10 20 30 40
0,5 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,2
1,0 1,7 1,6 1,5 1,5 1,4 1,3 1,2 1,2
2,0 1,7 1,6 1,5 1,5 1,4 1,3 1,2 1,2
4,0 1,6 1,6 1,5 1,4 1,3 1,3 1,2 1,2
8,0 1,6 1,5 1,5 1,4 1,3 1.3 1,2 1,1
24,0 1,6 1,5 1,5 1,4 1,3 1,3 1,2 1,1

Tab6nunma 6 — JlomycTumble aBapuiiHbIE MEPETrPy3KH TPAHCHOPMATOPOB C CUCTEMOM
oxnaxnaenus /1] (OFAF) u 1] (OFWF) co cpokom skcruryaranuu 10 30 et

[TponomKuTeTsHOCTD Homnyctumbrit koaddunueHT neperpy3ku Ko, (0. €.) mpu temmepartype
Neperpys3Ku, 4 OXJIKIAKoIIEro Bo3ayxa (Boer), 0B, °C

-25 -20 -10 0 10 20 30 40
0,5 1,6 1,6 1,5 1,4 1,4 1,3 1,2 1,2
1,0 1,6 1,5 1,5 1,4 1,4 1,3 1,2 1,2
2,0 1,5 1,5 1,5 1,4 1,3 1,3 1,2 1,1
4,0 1,5 1,5 1,4 1,4 1,3 1,2 1,2 1,1
8,0 1,5 1,5 1,4 1,4 1,3 1,2 1,2 1,1
24,0 1,5 1,5 1,4 1,4 1,3 1,2 1,2 1,1
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IIpumeuaHnus

1 HopmanbHbIe Harpy3KH HE BBI3BIBAIOT COKPAIICHHE HOPMUPYEMOT'O CPOKA CITYKOBI.

2 JIns mpOMEeXyTOYHBIX 3HAYCHUN OB TOIMYCTUMO UCIOIB30BATh JIMHEHHYIO HHTEPIIOJISIIHUIO.

3 Ilpu HepaBHOMEpHOW Harpy3ke TpaHchopmaropa o (aszaM HONyCTHMbIC HArpy3kd M
NePerpy3KH CIeAyeT ONPeAesaTh sl Hanboiee HarpyKeHHOH (a3bl 0OMOTKH.

4 Jlns tpancdopmaTopoB ¢ cuctemoint oxnaxaenus M, JI u I TemnepaTypa oxnaxaaromen
CpeIbl TPUHUMAETCS PABHOW TeMIlepaType BO3AyXa NIpU IMeperpyske, a uisi TpaHchopMaTopoB ¢
CHCTEMOM OXJIAXKACHUA I_[ - TEMIIEPATypE BOJAbI HA BXOJ€ B TENI000MEHHUK.

5.3.3 Ilpu meperpy3kax TpaHCHOPMATOPOB IIUTEIHHOCTHIO 20 MUHYT ¥ MEHEe
JOMyCTUMBbIE KOA(PUIIMEHTH aBapuitHON nieperpy3ku K, mMpuHUMAIoTCss OOJIbIIUMU
W3 JIBYX 3HAUEHWMW: TMPHUBEICHHBIX B Tabmuiax 4 — 6 Uil TpOJOIKUTEIHHOCTH
neperpy3ku 0,5 yaca (B 3aBUCUMOCTM OT MOIIHOCTH W CHCTEMBI OXJIAXKICHUS
TpaHcopmMaropa) U yKazaHHBIX B TaOIHIIE 7:

Tabauma 7
IIpoomKUTENBHOCTD Honyctumbiii ko3 dunment neperpysku Ko, (0. €.) mpu Temmeparype
neperpy3ku, MUH OXJIaXKIAroNero Bo3ayxa (Bojsl), 08, °C
-25 -20 -10 0 10 20 30 40
20 cexynn 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
1 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
5 1,8 1,8 1,8 1,7 1,7 1,7 1,7 1,7
10 1,6 1,6 1,6 1,6 15 15 15 15
20 15 15 15 15 15 14 1,35 1.3

5.3.4 Harpy3ouHas cHnocoOHOCTh TpPaHC(POPMATOPOB OIpPEACNSIeTCS TpU
YCIIOBHUSX:

- 98 °C nms 6a30BOii YCIOBHO MOCTOSHHON TEMIIEpATyphl HanOoJiee HarpeTon
TOYKH OOMOTOK, NMPU KOTOPOM CKOPOCTh PACUETHOIO HM3HOCA BUTKOBOM H30JSLUU
COOTBETCTBYET HOPMAaTUBHOMY CPOKY ciy>kObI TpanchopmaTopa, 'OCT 14209;

- 138 °C myist MakCUMalIbHOM TEMITEpaTyphl HanboJIee HarpeToil TOYKHM;

- 105 °C — MakcuMabHast OIyCTUMas TEMIIEPATYpa BEPXHHUX CIIOEB Macia;

- BJIAroCOAEp>KaHWE TBEPJOM M30JsUMM He Bbime 1% mo mMacce mpu BBOJE
TpaHc(HOPMATOPOB B 3KCIUTyaTaLUIO U TpaHC(HOPMATOPOB, MPOIIECIIINX KalUTaIbHbIN
peMOHT; He Bblle 2% MO Macce ISl 3KCIUIyaTUPYEMBIX TpaHCPOpMaTopoB, B
coorBeTcTBHM C TpedoBanusiMu CO 34.45.51.300 [5] u MDOK 60076-7 [4] nusa
HEJOMYLICHUS Ta30BbIIEIECHUS TBEPAOU N30JISALNH.

5.3.5 nsa tpanchopmaTopoB, KIACCH(PUIMPOBAHHBIX IO TEXHHUYECKOMY
COCTOSIHUI0O KaK «yXYIIIIEHHOE» COorllacHo [6], Harpy3oyHas CHOCOOHOCTH
YCTaHABJIMBAETCS MO PE3yJIbTaTaM UCIBITAHUI B COOTBETCTBUM C [7] 1 npuiioxeHui b,
B, I' nacrosimieit Uuctpykiuu. Mcnsiranust TpancpopMaTOpOB BBIMTOTHSIIOTCS C ETHIO
BBISIBJICHUS JIOKAJIBHBIX IEPETPEBOB U YCUIICHUS HOHU3ALMOHHBIX MPOIECCOB.

5.3.6 VYka3zannsie B Tabnuue 3 3HaueHUS OONYCTUMBIX KodhduimentoB K,
JOJKHBI ObITh CHUXEHBI Ha 0,2 B cilydae, eciid yCTaHOBJICHHbIE Ha TpaHcpopMaTope
repMETUYHbIE BBOJABI HAXOJATCA HAa OCOOOM KOHTpOJie (Hampumep, NPOBOIUTCS
yYalllEeHHbIN aHaJIU3 paCTBOPEHHBIX B MACJIE Ta30B).

Ecim nommHanmpHBIM TOK BBOga Ha 20 % BbIIe HOMHUHAJIBHOTO TOKa
TpaHchopmaropa, To 3HaueHus korpduunenta K, MOXHO IpuHUMATh 10 Tabmauue 3.
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Jlis aTOro cmywasi, pelieHHe O BO3MOXXHOM CHIDKEHUHM TMEPEerpy3Kd MPUHUMAET
TEXHUYECKUN PYKOBOJUTEh IHEProOOHEKTA.

5.3.7 Jlna tpancdopmaropoB 220 kB, nepeuncieHnbix B [8] m. 7.1, y KOTOpBIX
HE PEKOHCTPYUPOBAaHbI OOMOTKHM (CHJIBHBIA HAarpeB TOPIEBBIX KaTyIIeK H3-3a
pa30yxaHus TOJICTOU JOMOTHUTEIHHOM U30JSLUU U TIP.), TEPErPy3KHU HE JI0ITYCTUMBI.

5.3.8 Ilpu nOpoAoKUTENBHBIX MEPErpy3kax ¢ BO3MOXKHBIM TOBBIIIEHHBIM
U3HOCOM M3O0JIIIIMM U TPU KPAaTKOBPEMEHHBIX aBapUMHBIX IMEperpyskax, B
COOTBETCTBUM C TaOnuiei 3, JOMKHBI OBITh TPUHATHL MEpPHl 10 YCHJICHHIO
OXJIAXKACHHUST TpaHC(HOPMATOPOB: BKIIOUEHBI BCE BEHTHIIATOPHI AYThs, PE3€pPBHBIC
OXJIaTUTEIIH.

539 na ycnoBuih paboTel aBTOTpaHcopmaropoB cormacHo 1. 4.1
HEOOXOMMO BBITIOJHUTH OTPAHUYCHHS 1O TOKY B 00meir oOMoTKe. JIOmyCTUMBIN TOK
(1 on.00) B OOIIIEH OOMOTKE HE JIOJKCH MPEBBINIATH 3HAYCHHUC:

Izton.oo = Kz:on' IOO.FOCT, (1)

riae Ko, - mo Tabnwre 3,

loorocr - AomycTHMOE 3Hau€HUE TOKa oOmied OOMOTKH, YKa3aHHOE B
3aBOJICKOM JJOKyMEHTAIUH.

5.3.10 Jlns aBtorpanchopmaTopoB MOIHOCTHIO cBbeime 100 MBA B
cootBeTcTBUM C 1. 6.27 T'OCT P 52719 cnenyer npunumMath kod3pdurimentsl Ko, 1ms
MPOJIOJDKUTEIBHBIX ~ KPYIJIOCYTOYHBIX  HArpy3ok (MEeperpys3ok), YyKa3aHHbIE B
3aBOJICKOM PYKOBOJICTBE MO KCIUTyaTallii aBTOTPAaHC(HOPMATOPOB KOHKPETHOTO THUTIA.

5.3.11 Jlomyctumas meperpys3ka TpaHc(QOpMaTopoB C IYTHEBBIM OXJIAXKICHUEM
() mpm aBapuiiHOM OTKJIIOYEHHWH BCEX BEHTWJIATOPOB OYThSl OIpEHEseTCs II0
OTHOUIEHUIO K MOILIHOCTH, KOTOPYIO OHU UMEIOT 0€3 IyThs (C oxyaxaeHueM M).

5.3.12 Tpanchopmatopsr MomHOCTEIO0 10 250 MBA ¢ oxnmaxaeruem I un 1]
IpU aBapUHHOM MPEKPAIICHUH WCKYCCTBEHHOTO OXJIaXIACHUS (MIpeKpalieHne padoTsl
BEHTWISAITOPOB Tpu cucTeme oxiuaxaeHus [, nupkymsiuu BOAbI TpU CUCTEME
oxnaxnaenus Il umu Tpu OJHOBPEMEHHOM TMpEKpaIleHUH paldOThl BOASHBIX U
MacCJSHBIX HACOCOB TPU CHUCTEME OXJaxkJeHus I, BEHTUIATOPOB M HACOCOB MpHU
cucteme oxynaxaenus JI11) qomyckaroT paboTy nmpu Harpy3ke He 0ojiee HOMHUHAIBHON
B TeueHne 10 MHMH wiM pexum Xxojoctoro xojga B Teuenue 30 muH. Ecim mo
MCTEYCHUH YKa3aHHOTO BPEMEHH TeMIlepaTypa BEPXHHUX CJIOEB Macia He jocturia 80
°C, mormyckaercsi MOJJepKUBaTh HAarpy3Ky He 0oJiee HOMHHAIBHON 10 JOCTHKEHHU
TeMIIEpaTypoll BepXHHMX cjioeB Macia 3HaueHus 80 °C, mo He Oosee 1 gaca mocie
MPEKPAIICHUS HCKYCCTBEHHOTO OXJIAKICHHS.

5.3.13 Jlns tpanchopmaTopoB MomHOCTEIO 250 MBA m Gosee IOmMyCTHMBI
pexuMbl 10 1. 5.3.12 mpw yCJIOBHH, YTO TeMIlepaTypa BEpPXHHX CJIOEB Macjia He
npesbimaer 75 °C, eciM WHOE HE OrOBOPEHO B HOPMATHBHOW JTOKYMEHTAI[HH
TpaHchOpMATOPOB TAHHOTO THUIIA.

5.3.14 Ecnu opnodazHbie TpaHChHOPMATOPBI, COCAWHEHHBIE B TpexdasHyro
rpyniy, umeroT pazubie HanpsokeHus: K3 (Uy) (oTHOLIeHHE MaKCUMalbHOTO 3HAYECHUS
Ui k MuauMansHOMY Oosiee 1,2), To HeoOX0MMO KOHTPOJIUPOBAThH TOK IO TOW (ase, B
KoTopoil HanpsikeHne K3 MuHuManbHoO.

5.3.15 [Ins TpaHchopMaTOpOB C HAmNpaBIICHHOW IMHPKYJISAIMENd Macia B
oomoTkax (cucrema oxnaxaenust HII, H/Il) nmomycTtumMbl Harpy3ku U meperpysku B
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COOTBETCTBHMM C PYKOBOJCTBOM MO OJKCIUTyaTalluu TpaHchopMaropa 3aBoja-
U3TOTOBUTEIIA.

5.4 PabdoTa cucreM oXJIaKICHUSA

5.4.1 JIns TpancopMaTopoB ¢ CUCTEMOM oxJaxkaeHus [| momyckaeTcs paboTa ¢
OTKJIFOYEHHBIM JIyThEM, €CITH TEMIIEPATypa BEPXHHUX CIOEB Macia He npesbimaeT 55°C
Y Harpy3ka MEHbIIIE HOMUHAIbHOM. JlyThe JOJKHO BKJIIOUATHCS aBTOMATUYECKHU IIPU
JTOCTHIKEHHH TemrepaTypsl Macia 55 °C wid 1pu  JOCTHXKEHHH HOMHMHAIBHOM
Harpy3Kd BHE 3aBUCHMOCTH OT TEMIEpPATypbl Macia, €CId HE OrOBOPEHO MHAYe B
3aBOJICKOM PYKOBOJICTBE IO KCILTyaTal|H.

JlyTbe JOJKHO aBTOMAaTUYECKH OTKJIIOYAThCA NPH CHUKEHUU TEMIEPATYpPbI
macia 10 50 °C, eciii pu 5TOM Harpy3Ka MEHbIIe HOMHHATBHOM.

5.4.2 Ha Tpancdopmaropax ¢ IpUHYIUTEITHLHON ITUPKYJISAINEH BO3IyXa U Maciia
(oxmaxnenue Buma M, HAIl) uw nHa Tpancopmaropax ¢ NPUHYIUTEIBHOM
nupKyssiiueil Bogasl 1 Macna (oxnaxknaenue Buma LI, HII) ycrpoiicTtBa oxnaxneHus
JOJDKHBI aBTOMAaTUYECKN BKJIFOUATHCS (OTKIIFOYATHCS) OJHOBPEMEHHO C BKJIIOUEHUEM
(oTkIIOYEeHHEM) TpaHc(hoOpMaTropa, €cld HE OrOBOPEHO MHaye B 3aBOJICKOM
PYKOBOJICTBE IO IKCIUTyaTanuu. [IpuHyauTenpHas MUPKYISIUs Macia J0DKHA ObITh
HENPEpPhIBHOM HE3aBUCUMO OT Harpy3ku. [lopsok BkItOYeHHsS (OTKIIFOUEHUS)
CUCTEMbI OXJIQX/ICHUSl JIOJDKEH OBITh OINpeAesieH B 3aBOJCKOM PYKOBOJCTBE IIO
JKCIUTyaTalldM W MOXET MpeaycMaTpuBaTh, Hampumep (OCOOEHHO B HOBBIX
TpaHchopMaTopax), BKIOYEHUE HUPKYISIUU Maciia pu JOCTUKEeHUU Harpy3ku 60 %
HOMMHAJIbHOM.

[Ipn HOMHHAJIBHOM Harpy3Ke pa3HOCTh TEMIIEPATyp Maciia Ha BXOJE U BBIXOJIE
u3 oxnaxurens 1 (HL) nomkua 661 He Menee 10 °C.

5.4.3 Jonyckaetcst pabota TpanchopMaTopoB, UMerOIUX oxyaxaenue L nmm
[[, npy MOJHOM WM YAaCTUYHOM OTKJIOYEHHWU BEHTUJISITOPOB WIM TPEKpPALEHUU
UUPKYJSLAA BOJIBI C COXPAHEHHEM LIUPKYJIALUU Macja ¢ Harpy3Koil 10 HOMUHAJIbHOM
BKJIFOUMTENBHO, ECIIM TEMITEpATypa BEPXHHUX CIIOEB Maciia He Boimre 45 °C.

Jomyctumast  Harpy3ka TpaHcopmaropa JOJDKHA OBITh  yMEHBIIICHA
IPONOPLUOHATILHO YMEHBIIECHUIO Yucia padOTalOMIMX  OXJAAUTENed  CHCTEM
oxnaxnaenus 11, 11 (06e3 yueTa pe3epBHOro OXJAAWTENs), B CIy4yae MX aBapHHHOTO
OTKJIFOYEHMS.

5.4.4 BxroueHue M OTKIIIOUYEHHE TpaHC(HOPMATOPOB B 3UMHEE BpPEMS.

54.4.1 Bximouenwe TpaHCHOpMATOPOB HA  HOMHUHAJIBHYIO  HArpys3ky
JOMyCKaeTCs:

- ¢ cuctemamu oxjaxaeHuss M u J| mpu 1000l OTpULIATENbHON TeMIeparype
BO3/lyXa;

- ¢ cucremamu oxnaxaeHus ALl u Ll mpu Temneparype okpykaromero Bo3ayxa
He Hwke Muayc 25 °C. IIpu Gojiee HU3KUX TeMIIEpaTypax TpaHc(hOpMaTop HOJDKEH
OBITh MPEABAPUTENIBHO MPOTPET BKIIOYEHHUEM Ha Harpy3Ky okojo 0,5 HOMUHaIbHON
0e3 3amycka CHUCTeMbl LMPKYJSIIMM Macia J0 JOCTIKEHHUS TeMIlepaTypbl BEpPXHUX
croeB macia Munyc 25 °C, mocsie 4ero 10/KHa ObITh BKIFOUCHA CHCTEMA ITUPKYIISIIUM
Macia. B aBapuiiHBIX YCJIOBHSIX JOIMYCKAaeTCs BKIIOYEHHE TpaHchopMaropa Ha
MOJIHYIO HAarpy3Ky HE3aBHCHMO OT TEMIIEPATYPbI OKPY’KAIOILETO BO3AYXa;
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- ¢ cucremoit oxnaxaenus HI (c HanmpaBiaeHHBIM MOTOKOM Macia B 0OMOTKaX)
- B COOTBETCTBHH C 3aBOJICKUMHU PYKOBOJCTBAMM IO SKCILTyaTalllH.

5.4.4.2 llupkynsiimoHHbBIE HACOCH Y TpaHcpopmaTopoB ¢ oxiaxkaenrem A1 u L[]
ClIeIyeT BKJIIOYATh MPH TEMIIEpaType Macia He Hike muHyc 25 °C, a Hacocel ¢
SKpaHUpPOBaHHBIM cTaTopoM (cepuu DTIID) - mpu Temmeparype He Hike Mmuryc 20°C.

5.4.4.3 Tlpu nanuuuu B cucreme oxnaxzaeHus LI, HI[ myckoBoro Hacoca, mipu
TeMieparype Huke Muayc 10 °C cHavana BKIIIOYAOT IIyCKOBOM HACOC, 3aTeM pabouue
HAaCOCHI.

54.44 B 3umHee BpeMs BO Hu30exaHUE 3aMOPaKMBaHUS BOJABI B TpPyOKax
OXJIAUTENEN BKIIOYEHUE BOISIHOIO HAcoca JOIMYCTUMO IOCIE NIPOrpeBa Macia H
JTOCTHIKECHHSI UM TeMIiepatypbl He Huke 15 °C Ha BXo/ie B OXJIaIUTENb.

5.4.4.5 B 3umHee Bpemsi IpU OTKIIOUEHUU TPaHC(HOPMATOPOB C CHUCTEMaMU
oxnaxaenus I, HI[ momxen ObITh oOecreyeH CIyCK BOJbI U3 OXJIQAUTENEH WU
YTEIUICHHE UX C TIPOBEJICHUEM JPYTUX MEPONPUITHI BO U30EKaHNE 3aMOPAKUBAHUS.

5.5 llapamienbHas padora TpancpopmaTopos

5.5.1 [IlapamnensHast pabota TpaHcHOPMATOPOB, HMMEIOUIUX OJMHAKOBOE
HOMUHAJIBHOE HAIPSKEHUE, J0MTYCKAETCS MPU YCIOBUU:

a) TOXJIECTBEHHOCTH I'PYIII COSAMHEHUSI OOMOTOK;

06) paBeHcTtBa  Kod(hduimeHToB  TpaHchopmanuu  (C  MpeACIbHBIMU
otkioHeHusmMu coriacHo ['OCT P 52719);

B) PpaBCHCTBA HAMNPSIKCHWH KOPOTKOTO 3aMbIKaHUS (C  TMPeACTbHBIMU
otkiioHeHHsIMH corsiacHo [TOCT P 52719).

[Ipu sToM He TpeOyeTcs ocobasi MpOBEpKa HArpy304YHOUM CIOCOOHOCTH IO
(dhakTopy napasuiesibHOU pabOThI.

5.5.2 JlonmyckaeTrcsi mapamienpHas padora TpaHc(OpMATOpPOB MPH HEPABHBIX
(cBepX CTaHMApPTHBIX JIOMYCKOB) HAMPSHKEHUSIX KOPOTKOTO 3aMbBIKaHWS /WU
kodddurmentax tpanchopmali, €clii HA OfHa M3 OOMOTOK HE HarpyxeHa Oolee
JOTMYCTUMBIX Harpy30K 1o mojpaszaeiny 5.3.

5.5.3 [omyckaercs mapaienbHas paboTra JAByX- U TPEXOOMOTOYHBIX
TpaHcopMaToOpoB Ha  BCeX OOMOTKAaX, a TakXke JIByXOOMOTOYHBIX C
TPEXOOMOTOYHBIMHM, €CIM HH OJHAa U3 OOMOTOK MapajuiebHO BKJIIOYEHHBIX
TpaHC(hOPMATOPOB HE Harpyxaercs Oojee ee MOMyCTUMOW HAarpy3Kd MO TOoJApaseiy
5.3.

5.5.4 BxiroueHnue TpanchOpMaTOpOB Ha MapaliebHYIO paboTy JOMyCTHUMO
TOJIBKO TTOCJIE TIPEIBAPUTEIBLHON (Pa3UpPOBKH.

5.6 O0ecneyeHne CTOMKOCTH IKCILIyaTHPYeMbIX TpaHchopmaTopos npu K3

5.6.1 B Tabmuue 8 npuBeaeHbl 0COOEHHOCTH KOHCTPYKIUU TpaHchOpMaToOpoB
HEJIOCTAaTOYHO cToMKuX npu K3.
Tabnuma 8 — Tpanchopmaropsl HeIOCTATOYHO cTOMKHKE npu K3

Tuner u kateropun | ABToTpancdopmarop [ToBbrmaromnue TpexdasHbie TpaHCHOPMATOPHI
Tpancdopmaropos | ATJLITH-250000/500 400 MBA, wusroroBmenneie g0 1991 r
BKJIIOUHMTENIBHO, KJIACCOB HANPSDKCHUs, KB
220 330 500
Hecroiikas O6mas («CH») HH BH2 HH
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oOMoTKa (HapyKXHBIH

CJIOM)

CrangapTHoe
HanpspkeHue K3,
%
BH-CH 10,5
BH-HH 11,0 115 13,0
IIpusnax 1. IlonmxenHoe HanpspkeHue | JByxcioitHas | Hanuuune JIByxcioliHas
HECTOUKOH K3 obmorka HH | xoHmentpa obmorka HH
MO (UKAITIH (= 10,5%) wi Hanuuue | BH2

2. BnyTtpennee | KOHIICHTpa

pacnonoxenne oomorku PO - | BH2
pEeryaupoBOYHON (HEYIa4HOE
110 TEIJIOBOMY PEXHUMY)

daxTnuecku 1,6 3,8 2,1 1,6
JIOITYCTUMBIA TOK
K3 croponst BH,
KA

[Ilpumeuanue - K Henocrarouno croiikuMm npu K3 mpuHamiexar Takke cieayrolue
Tpancopmaropsl 35-500 kB:

- tpancdopmatopsl 35 kB mo 'OCT 11920: cepun TMH momnoctsio 2,5; 4,0; 6,3 MBA u
cepun T/] momHocThIO 10 1 16 MBA;

- TpaHcopMaTOpsl COOCTBEHHBIX HYXkI, Hampumep, TPJIH-32000/35, 6e3 OykBbol «C» B
KOHIIe 0003Ha4YeHus Tuna (B ommmune ot Hux, cepus TPAHC ycrmoBHOro knacca HampspkeHus 35 kB
o0nagaeT He0OX0AUMOM CTOMKOCTBIO TpU K3 1 yapHBIX TOIUKaX Harpy3Ku);

- tpancpopmaropsl 110 kB mo 'OCT 12965 tunos T/IH-16000/110, TPAITH-63000/110,
TPAI11H-80000/110;

- HecrauaaptHbie aBroTpanchopmaropel ATIAIITHI-125000/220, u3rotoBneHHbie B 60-X
rojax ¢ HoMuHaJIbHbIM HampspkeHueM CH = 115 kB (u ¢ pacnonoxxenuem oomotrkun PO BHyTpH
o01elt 0OMOTKH);

- aBrorpanchopmaropsl 330-500 kB, M3rotoBieHHbIE paHee rojaa, yKa3aHHOro B 5.6.4,
aBrorpancdopmatopel  AOJILITH-333000/750/330, wusrotoBneHnHsle g0 1974 r., a Takxke Bce
aBrorpanchopmatopsl Tuna ATJILIT(I")-240000/330.

5.6.2 Ecnu paxktruecku pomyctumbiid Tok K3, ykazaHHbIi B Tabnuiie 8, MEHbIIIE
HAaYyaJIbHOI'O 3HAYEHUS Nepruoanyeckoi coctapistomeid Toka K3 ctoponst BH (mpu K3
Ha 3axumax HH noseimarommx  tpancopmatopoB, Ha 3axumax CH
aBTOTpPaHC(POPMATOPOB) HEOOXOTUMO BBHITIOTHUTH CIEAYIOIINE MEPOTIPHUSITHS

a) uamepenue conpotuniieHus K3 (Zk) Ha OTKIIFOUEHHOM TpaHCchOopMaTope;

0) orpanuueHue BosznedcTBUii TOKOB K3 (mis aBToTpanchopmaTopoB)
u3MeHeHueM pexxkuma padbotsl AIIB mo 5.6.6.

5.6.3 Tlocne nmpotekanus Toka K3, mpeBblmaromero GhakTU4eCKu TOMYCTUMbIN
TOK, YKa3aHHbIN B Tabnwuie 8, usmeputh conportuBiieHus K3 (Zk) Ha OTKIIOYEHHOM
TpaHchopmaTope.

5.6.4 [Ilepeuenr Oonee CTOWKMX K TOKaM KOPOTKOTO  3aMbIKaHUS
aBTOTpaHc(hOopMaTopoB:

ATJHIITH-125000/330/110, ATALITH-200000/330/110 BeInycka mocie 1980 r.;

ATIITH-250000/500/110 Bemycka no ['OCT 17544 ¢ HanpspkeHUEM
KOPOTKOro 3aMbIkanus Mexy oomotkamu BH-CH 13,0 %;
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AOJLTH-167000/500/220 Brimycka mocne 1975 r. ¢ HanpsbkeHHeM KOPOTKOTO
3ambIKaHus Mexay ooMotkamu BH-CH 11,0 %;

AOJIIITH-267000/500/220 Beinycka mocie 1980 r. ¢ HanpshKeHHEM KOPOTKOTO
3ambIKaHus Mexay oomotkamu BH-CH 11,5 %.

5.6.5 Jlns ykazaHHbIXx B 1. 5.6.4 aBTOTpaHchHOpPMATOPOB, €CIM HaydajJbHOE
3HaYeHHE mnepuoandeckoil coctapisitome Toka K3 Ha BeiBogax CH npu K3 Ha
ctopone CH aBroTtpancdopmaropa mpeBbimaer 0,8 momycTUMOro Toka |ioqroer
TpexoomorouHoro pexuma K3, paccunranHoro mo 'OCT P 52719 nHa ocHOBHOM
orBeTBIICHMM ycTpoucTBa PIIH, cienyeT BBINONHATE MEPONPUATHS IO WU3MEHEHUIO
pexxuma padotsl AIIB mo m. 5.6.6.

5.6.6 [{ns orpaHmdeHus 4uciaa OMACHBIX BO3AeUCTBUN TOkOoB K3 Ha 0OMOTKH
TpaHcHOPMATOP CIICTYET:

a) BBIOMpATh OYEPENHOCTh BKIIOUCHMS BbIKItouarene npu AlIB nuaum c
TaKUM pacyeToM, 4YTOObl JIMHUS (€CIM HET JPYTruX OrpaHUYEHHUi) BKIIIOYANAach C
KOHIIA, IPOTUBONOIOKHOTO MOJICTaHIUH, Ha KOTOpOH YCTaHOBJIEH
aBTOTpanchopmaTop;

0) eciu BBINOJHEHNE TPeOOBAaHUI O BKIOYEHUH aBTOTpaHCc(opmaTopa ¢ KOHIIA,
IPOTUBOMOJIOXKHOTO  IMOJACTAHIUU HE NPEICTABISIETCS BO3MOXKHBIM, CIEAYET
BBITIOJIHUTH TOKOBYIO OJIOKMpPOBKY yctpoiicTBa AIIB. YcraBKky MakcuManbHBIX pelie
TOKa BBIOMPAIOT MO (pakTUyecku aonmyctumomy Toky K3; mist aBroTpanchopMaropos
ATIAILTH-250000/500/110 mo tabnwuie 8 aTo 3Ha4eHwe paBHO 1,6 KA mo ctopore BH.

5.6.7 Hna orpanumuenus oaHodasHeix TOokoB K3 B ceTsix B HeWTpaiu
aBTOTPaHCPOPMATOPOB MOKET OBITH YCTAHOBJIEHO TOKOOPTAHMYMBAIOUIEE YCTPOHUCTBO
10 COIIACOBAHMIO C 3aBOJOM-U3TOTOBUTENEM aBTOTpaHchopmaTopa.

5.6.8 [l aBTOTpaHCPOpPMATOPOB, YKA3aHHBIX B M. 5.6.1, M IPYruX HECTOMKUX
npu K3 tpanchopmatopoB moutHocThio 63 MBA u Gosiee Hanbosee 4acTbiM BUAOM
nedopManuii 0OMOTOK HOJ JCHCTBHEM 3JIEKTPOJMHAMUYECKUX CUJI SIBISETCS MOTEPs
paraIbHON YCTOMYMUBOCTHU (MOTEPSI KPYTII0il (hopMbl OOMOTKH) BHYTPEHHUX OOMOTOK
HH, CH, o6meii oomotku, oomMoTku BH2. Ilpu stoM nedopmainmsi oxBaTbIBaeT
CYIIIECTBEHHYIO YacTh BBICOTBI 00MOTKH. HaumbOonee »ddexTuBHBIM CpecTBOM
BBISIBJICHUS TaKUX TOBPEXKIACHUN CIy)aT u3MepeHuss comnpotuBieHus K3,
npeaycmorpennbie B [5]. s ocTanbHBIX TpaHCchOpPMATOPOB MOIIHOCThIO 63 MBA n
BBHIIIE CJIEyeT WCIOIb30BaTh CIEUAIbHBIE METOJbl JTUArHOCTUKU (Y4aCTOTHBIN
aHanW3, HHU3KOBOJbTHBIC UMITYNbchl (HBW)), BeIABISIIONME ©  ApyrHe  BUJIBI
nedopmainii  (oceBble, MOJEraHWe TMPOBOJOB, CKPYYMBAaHUE U PACKPYUMBAHUE
0o0OMOTOK, eopmariuu 0TBOAOB U 1ip.) [9, 10].

6 OnepaTuBHO-TEXHUYECKOE 00CTyKUBAHUE

6.1 Ilepen BximroueHueM TpaHchopMaTopa TMOCIE MOHTaXKa WJIM PEMOHTA
OOCITy>KHBAIOIINIA TTepcoHaN 00s3aH MPOBECTH TIIATENBHBIN OCMOTP TpaHcpopmaTopa
U onpoboBaHue TpaHcHopMaTOpa HOMUHATHHBIM HAIPSKEHUEM.

6.2 Ecnu mocne mocnenHel MpoBEPKU U U3MEPEHHUN XapaKTEPUCTUK H3OJISIIHH
mpoiwio 6osiee 3 MecsIeB, epe s onpodoBaHreM TpaHchopMaTopa HEOOXOTUMO:
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- TIpoW3BeCTH (UBMKO-XMMUYECKUNA aHaIu3 Macia B Oake TpaHcdopmaropa B
COOTBETCTBUHM ¢ TpeOoBaHusMu [5] (tabmuia 22), a B 0ake KOHTAKTOpa COIIACHO
PYKOBOJICTBY IO 3KCIUTyatanuu ycrporcrtsa PITH;

- W3MEPUTDH XapaKTePUCTHKHU H30JSIIUU Rgy 1 tgd TpaHchopmaropa;

- U3MEPUTHb CONPOTHBIICHHE TMOCTOSHHOMY TOKY OOMOTOK B pabouem
nonoxkenuu ycrporictea PIIH w/umu [16B, npeaBaputensHO cienaB HE MEHEE Tpex
[UKJIOB MEPEKIIOYEHHUM;

- MPOM3BECTH H3MEpPEHHE TMOTEePh XOJOCTOTO XoJa TpaHchopmaropa mpu
MOHWKEHHOM HAIPSHKEHUU

- TIPOM3BECTH XpomaTorpapuyecKkuil aHaldu3 pPACTBOPEHHBIX Ta30B B Macie
TpancopmatopoB MonTHOCTEIO 63 MBA u Goree.

6.3 IIpoBepuTh Moka3aHusi BCEX TEPMOJATIYMKOB U COOTBETCTBUE YPOBHS Macia
B paclIMpuUTEsIe TeMIepaType Macia B 0ake Tpanchopmaropa.

6.4 YOenutbcsa B OTKPBITMM: OTCEYHOrO KIIAlaHa; 3alloOpHOM apMarypbl Ha
MAacJONpPOBOAAX CUCTEMBI OXJIAXKICHUS W Ta30BOTO peJie; OTCYTCTBHM BO31yXa B
ra30BOM pelle.

6.5 IIpoBepuTh COOTBETCTBHE yKa3aTenel MmonoxeHus Bcex ycrpoictB PITH u
[1bB, 3azemiieHue O6aka, OTCYTCTBUE MOCTOPOHHUX MPEIMETOB Ha TpaHchopMmaTope U
TE€4YU Macia.

6.6 3aKopoTUTh HEHUCHOJIb3yeMble BTOPUYHBIE OOMOTKH TpaHC(HOPMATOPOB
TOKaA.

6.7 [IpoBepUTh MOJCOECIMHEHNUE K JIMHEHHBIM BBOJIAM M HEUTPAIH Pa3psSIIHUKOB,
OTpaHUYUTENICH TEepEeHAIPSKEHUN, BXOISIMIUX B CXEMY 3alluThl TpaHcpopMaTopa B
COOTBETCTBHHU C IIPOEKTOM.

6.8 Heucnonp3yemple OOMOTKM HHU3LIETO U CPEOHET0  HANpPSDKEHUs
TPEXOOMOTOYHBIX  TpaHc(opmaTopoB (aBTOTpaHCHOPMATOPOB)  JOJKHBI  OBITH
COEIIMHEHBI 10 TPeOyeMOoil CXeMe B 3BE3/ly WJIM TpeyroibHUK u 3amuiienbl OITH umn
BEHTWJILHBIMU pa3psIHUKaMU, BKJIIOYEHHBIMH MEXKIy BBOJAMU KaXaou (a3el u
3emiieid. JlomyckaeTcss BBINOJHATH 3alIUTY HEUCHOJb3yEeMbIX OOMOTOK HHU3LIETO
HaIpPsHKEHUS, PACTIOI0KEHHBIX MEPBBIMA OT MarHUTONPOBO/IA, 3a3€MJIEHUEM OJHOM U3
BEPIINH TPEYTOJIbHUKA UM HEUTPAJIU 3BE3/IbI.

6.9 Heucnonszyemas 00MOTKa 0THO(a3HBIX TPeX0OMOTOUHBIX
aBTOTpaHCPOpPMATOPOB, NpenHa3HAUeHHas s padoTel B Tpex(azHol rpymme Mo
CXEMe TPEYroJIbHUK, MOJKET HE cOOMpaThCsi B TpeyrojpHUK. [Ipum 3TOM OIMH KOHEl
da3pl 3TOM OOMOTKH JOJDKEH OBITh 3a3€MJICH, a JIPYroil — 3alluIleH BEHTHJIbHBIM
paspsaarkoM uinu OITH cooTBETCTBYIOIIETO KiIacca HAITPSAKEHUS.

6.10 3ammTa HEUCIONB3yEeMbIX OOMOTOK HE TPeOyeTCsl, €CJIh K HUM TOCTOSTHHO
npucoeIMHEeHa KalenbHasi JTUHUS JUIMHOM He MeHee 30 M, mMeromas 3a3eMJICHHYIO
000JIOUKY WJIH OPOHIO.

6.11 CurnanbHbIE KOHTAKTHI Ta30BOT0 peJie CleAyeT BKIOYUTH Ha OTKIIOUECHHUE.

6.12 IlpousBecT NPOBEPKY JEUCTBUS BCEX MPEIYCMOTPEHHBIX 3allIUT.
[IpoBepka nomkHa ObITh OPOpMIIEHA TOKYMEHTOM.

6.13 [Ilepen BximroueHueM TpaHchopMaTopa, OCHAIIEHHOTO CHCTEMOM
MOHUTOPHUHTA, BKIIIOUUTH CUCTEMY.
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6.14 BxiroueHnue Tpanchopmaropa mnoja HampspkeHre HeoOX0UMO MTPOU3BOAUTD
C 3allUTaMH, 3aJIeICTBOBAaHHBIMU Ha OTKJIIOUeHUE. Bkitouenue tpanchopmaTopa moj
HaIpsHKEeHUE MPOU3BOIUTh HE paHee YeM uepe3 12 4 mocse nocneaHeit J0JIMBKU Macia
1151 TpanchopmaTopoB 110-500 kB u 20 u nns tpanchopmaropos 750 kB u He paHee
48 yacoB mociie MOHTaXka TePMOCU(POHHOTO HIIK a0COPOIIMOHHOTO (PHIIBTPOB.

6.15 Bxirouenue TpancpopmaTopa B CETh.

6.15.1 BkitoueHue B ceTb TpaHCHOpMATOpPa MOXKET OCYIIECTBISATHCS TOIYKOM
Ha MOJIHOE HaNpsLKEHHE.

6.15.2 TlepBoe BKIIIOYEHHE TIOJl HAMpPSLKEHHWE TONYKOM TpaHC(HOpPMATOPOB
MOITHOCTRIO 6,3 MBA u Oonee cienyeT npoBOauTh 2-3 pasa, MOCJIE YEro OCTABUTH
TpaHcopmaTtop Ha xojocToM xony Ha 2 4. Ilocrme storo TpancopmaTop MOMKHO
HarpyXarh.

6.15.3 Tlpu BximroueHnnn B pabotTy Tpanchopmaropa ¢ oxnaxkaenuem LI, HII
HEO0OXOJMMO CHayasia BKJIIOYUTh MAcCJSIHBIA HACOC, a 3aT€M BOJSHON (UJIM OTKPBITh
3aJIBUKKU IO BOJIE), OTKJIFOYAIOT B OOPaTHOM HOPSAKE.

6.16 KoHTponps Harpy3ku TpaHcopmaropa U TeMIlepaTypbl BEPXHHMX CJIOEB
MacJja JI0JKEH ITPOBOJIUTHCA B CPOKH, YCTAHOBJIECHHBIE TEXHUYECKUM PYKOBOJUTEIIEM
HEProoObEKTa B 3aBUCUMOCTU OT CTENEHHU 3arpy3Kd, BPEMEHHU rojla, Ha3HAYeHUs,
MeCTa YCTAaHOBKH M TEXHHUUYECKOI'O COCTOSIHUS TpaHChopmMaTopa.

6.17 Ilpu mpou3BOACTBE KAXKIOTO Nepekiouenus ycrpoiictB [1bB HeoOxoaumo
IIPOU3BOJUTh MX MPOKPYTKY o 10 pa3 W3 ONHOro KpamHEro MOJIOKEHUS B JIPYTOE,
€CJIM HE OTOBOPEHO MHAY€ B PYKOBOJICTBE 10 IKCILUTyaTallMH 3aBOAA-U3rOTOBUTES.

6.18 OcmoTp TpaHnchopMaTopoB.

6.18.1 PabGoraronue TpanchopmaTopsl CIeAyeT OCMAaTpUBATh C COOJIIOJACHUEM
IIpaBmJI O€30MMacHOCTH coriacHo [11].

6.18.2 Ocmotpel TpaHchopMaTOpoB O€3 OTKIIOUEHUS MPOU3BOIUTHL B CPOKH,
YCTaHOBJICHHbIE TEXHUYECKUM PYKOBOAUTEIEM SHEProoOBbEKTa B 3aBUCUMOCTH OT HUX
HA3HAYEHHs, MECTAa YCTAaHOBKHM, TEXHHYECKOI'O COCTOSHMS M YyKa3aHWW 3aBOJIOB -
M3TOTOBUTEIIEH.

6.18.3 IIpu ocMoTpax TpaHCHOPMATOPOB CIETYET MPOBEPSTH:

- cocTtosiHie (ap(POpOBBIX H30JIATOPOB, MOKPHIIIEK BHICOKOBOJIBTHBIX BBOJIOB,
YCTAaHOBJICHHBIX Ha TpaHchopMmaTopax paspsaHUKOB, OIpEAeNss HaJIudue WIn
OTCYTCTBHUE TPEIIUH, CKOJIOB apdopa, 3arpsi3HeHHI;

- 1EJOCTh U UCIPABHOCTh MAHOMETPOB (B CUCTEMaX OXJIAXKIEHUS), YCTPONCTB
MJIEHOYHOM W a30THOM 3alllUThl, T€PMETUYHBIX BBOJIOB, TEPMOCHUTHAIM3aTOPOB U
TEPMOMETPOB, MacjoyKa3aTeseil, ra3oBbIX pejie, MeMOpaHbl BBIXJIOMHON TpPYOHI;
3aMEeHy MeMOpaHbl MNPOU3BOJUTH HA AHAJIOTUYHYIO, M3TOTOBJIEHHYIO 3aBOJOM-
U3TOTOBUTEIIEM;

- TI0JIO)KEHHE aBTOMATHUYECKUX OTCEUHbIX KJIaMaHOB HAa TPyOe K paCIIupPUTEINIO;

- COCTOSIHHE WHJIMKATOPHOTO CHJIMKAreas B BO3AyXOOCYLIUTENSX, HAIAYUE
Macja B MacJIsiIHOM 3aTBODE;

- COCTOSIHME (PJIaHLIEBBIX COEAMHEHUN MAacIONpPOBOAOB (HaJUYME TEUW Macja)
CUCTeMbl OXJIaXJeHus, Oaka M JApPyrux y3J0B: BBOAOB, ycrporcts PIIH,
TepMOCU(POHHBIX (aICOPOIIMOHHBIX) (PUITBTPOB;
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- OTCYTCTBME TE€YE€M Maclla M  MEXAaHUYECKHX  IMOBPEXKICHUM  Ha
TpaHchOpPMATOPE U €T0 y3JIaX; UCIIPABHOCTh 3JIEMEHTOB 3a3€MJISIOLIETO YCTPONCTBA,

- HUCIPABHOCTb CHUCTEMbI OXJIAKJEHHUS; YPOBEHb Macia B pacIIUpUTEIsIX Oaka
TpaHcdopmaropa, ycrporictBa PIIH u BBOAOB; naBiieHHEe Macjia B T€PMETUYHBIX
BBOJIAX;

- TMOKa3aHWs CYETUMKaA NepekiroueHu ycrpocts PITH;

- COCTOSIHHE KOHTaKTHBIX COCIMHEHUI 3a3eMJIeHUs 0aka;

- JaBJIGHHE Macia U BoJbl B cucteMax oxyaxaenus L1, LI, HII;

- WCOPAaBHOCTh CHTHAIM3ALMU LUPKYISLUM Macjia, OXJIAKAAIOIMIEH BOJIBI,
OCTaHOBa BEHTWJISTOPOB, BKIKOYEHHS PE3EPBHOTO OXJIAAUTENS WM HUCTOYHUKA
nutanus. [lpy  HeucnpaBHOW  CUTHaIW3allMd HE  pa3peniaeTcs  OCTaBIATH
Tpanchopmatopsl ¢ cucteMamu oxnaxaeHus J11, 11, HI B pa6ore;

- Ppa3HOCTh TEeMIEpaTyp Maciia Ha BXoJie U Bbixoje u3 oxyanurens L[ (HII);

- COCTOSIHUE€ IPABUIHOM MOJICHINKHU B IPUSMKE MO TpaHC(HOopMaTOpoM.

6.18.4 Ilpu pe3kux U3MEHEHHUSIX TMOrOJHBIX YCIOBHH, MO YKa3aHUIO
TEXHUYECKOTO PYKOBOAMUTENS SHEProoOBEKTa, CJIEAyeT NPOBECTH BHEOYEPETHBIC
OCMOTpBI  TpaHchopMaTtopoB. BHeouepenHbie OCMOTPBHI TpaHCPOPMATOPOB Ha
MOJICTAHIIMX C JIEKYPHBIM TIEPCOHATIOM 00S3aTeNIbHbI IIPU MOSABJICHUH Y AUCIETYEpa
CUTHAJIa Ta30BOT0 pejie WU MOKa3aHUAX MPUOOPOB TEMIIEPATYPHOTO KOHTPOJIS CBEPX
YKa3aHHBIX B II. 5.1.3.

7 Ixkcmyarauus TPAHC(POPMATOPHOIo MacJjia

7.1 BbiOop Mapku CBEXEro macia, NOpSIOK CMEIIMBAHMS Macja pa3iIudyHbIX
MapoK, 00beM U CPOKH IMPOBEIAEHUA OTOOpa Mpod macna aid (PU3HKO-XUMHUUYECKOTO
aHaNM3a Macja, TeMIepaTypa 3aIHBAeMOTO Macja, YCIOBHS 3aJJUBKH MacJIOM CHCTEMBI
oxnaxaenus BuaoB LI, 11, HI (ecnu oHa mpoBOAUTCS OTACIBHO OT 3aJlUBKU Oaka),
3aMeHa aJcOpOCHTOB, 3aChIMACMBIX B (DHIIBTPHI, U BBEJCHUE WHTHOUTOPOB OKHUCIICHUS
coryacto [12].

7.2 Macno, He COOTBETCTBYIOIIEE TPEOOBAHUSM CTaHJAPTOB WIIM TEXHUYECKHUX
YCIJIOBUI HA HUX, HE JIOMYCKAETCs 3aJIUBaTh B TPaHC(HOPMATOPHI.

7.3 Tpancdhopmatopsl, BBOAMMBIC B DJKCIUTyaTallUl0 BIIEPBBIE WM TOCIE
KalMTAJIbHOTO PEMOHTA, CIIEAYeT 3aJMBaTh (JOJUBATh) TpaHC(HOPMATOPHBIM MaCIOM
1o/ BAaKyyMOM coryiacHo Tabsuiie 9.

Tab6numa 9 — OcraTouHoe NaBJIeHHE TPH 3aJIMBKE Macjia B TpaHc(opMaTophl,
BIICPBBIC BBOJAMUMBIC B KCIUTYaTAIlAIO MIIH MTOCJIE KAaTUTAIHHOTO PEMOHTA

Kitace HanpsixeHns Hannuwne Octaro4Hoe faBieHue B 6ake, MM. pT.
TpaHchopmaropa, kKB IIJICHOYHOM 3aLUTHI CT., He OoJee
110, 150 Her 410
110, 150 Ha 5
220 - 500 Her 10
220 - 500 Ha 5
750 Ja 1,5

7.4 Jna TpanchopMaTOpOB C CHIBHO HW3HOIICHHOW OYMa)KHOM M30JSLIHUCH
OOMOTOK yKa3zaHHas B Tabiuiue 9 cTeneHb BaKyyMHUPOBAHUSI MOXXET ObITh ONAaCHOM.
Texnonoruss 00paboTkH Macia (BKJIIOYash CTENEHb BaKyyMHpPOBaHUS) IpHU
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COCTApUBIIEHCA TBEPAOW W3OSAIMU JOJKHA OBITh BbIOpaHAa TIO PEIICHHUIO
TEXHUUYECKOTO PYKOBOAMUTENS IHEPTOCUCTEMBI (SHEPrOOOBHEKTA).

7.5 Macno, 3anuBaeMoe M 3aluToe B 0Oak TpaHcpopmaropa, CleayeT
UCIBITHIBATh B COOTBETCTBHH C [D].

7.6 IlpoBepka Macnma u3 Oaka KoOHTakTopoB ycrpoiictB PIIH pomxkha
BBIITOJIHATRLCS corjracHo 1. 10.20.

7.7 V30pITOYHOE JaBlICHHE Macja B OXJaguTelssXx cucrteM oxnaxaenus LI, 11,
HII nomxao OBITE Ha 0,1-0,2 MIla BEIIIEe, YeM BOABI.

8 UcnbiTanus TpaHcGoOpMATOPOB B IKCILIYaTALUN

8.1 Bunpl ucnibiTanuii TpaHCPOPMATOPOB B IKCILTyaTAIUU:

- IIpU BBOJIE B DKCILIyaTalUIo;

- IIPU KalUTaJIbHOM PEMOHTE;

- IIpU TEKYIIEM PEMOHTE;

- MEXIy PEMOHTaMHU.

8.2 HcnblTaHus 1pu BBOAE B DIKCIUIyaTallMl0 (B TOM 4YHUCIE IIOCHE
BOCCTAaHOBUTEJIBHOTO PEMOHTA) IMPOBOJAT B MEPUOJL MOHTa)Xa U IOCJIE HErO Ha MECTe
YCTaHOBKH.

8.3 HcnblTaHusd MpU KalWTAIbHOM PEMOHTE: IpPHU CcJIade B KallUTAJIBHBIA
PEMOHT, B TIIpoOLlECCE€ PEMOHTa U TOCIE PEMOHTa TpaHCHOPMATOp JIOJKEH
IIOABEPraTbCsd MCHBITAHUSAM [0 INPEABAPUTEIBHO YTBEPXKACHHOM IIPOTrpaMMe,
COCTaBJICHHOM B COOTBETCTBHH ¢ [5, 13, 14].

8.4 O0BbeM U MEPUOJUYHOCTD UCIIBITAHUI U U3MEPEHUN MPU TEKYIIEM PEMOHTE
¥ MEXy PEMOHTaMH YCTaHOBJICHBI B [5, 12, 15].

8.5 Pe3ynbTaThl MCHOBITAHWNW CPaBHHUBAIOT C YCTAHOBICHHBIMM HOPMaMu, C
pe3yabpTaTaMM 3aBOJICKUX U3MEPEHUH, C JTAHHBIMU NPEABIIYIIUX U3MEPEHUM.

8.6 Pe3ynbTarhl BCceX HUCMBITAHUN JOHKHBI OBITH OQOPMIIEHBI MPOTOKOJIOM. B
IPOTOKOJIE, IOMUMO PE3YJIbTaTOB MCIBITAHUN U U3MEPEHHM, JOJIKHBI OBITh yKa3aHbI
METOJIbl, TPUOOPBl U CXEMBbI, MO KOTOPHIM MPOBOJSAT HCIBITAHUSA, TEMIIEPATYpPbI
0OMOTOK, Macyia ¥ T.I. DTU JaHHbIE HEOOXOIMMBI JUIsl COTIOCTaBJICHMS PE3yJbTaTOB
UCIIBITAHWUM, IIPOBEJICHHBIX B PA3HOE BPEMSI.

8.7 1IpOTOKOJIbI UCIIBITAHUN XPAHST B TEUEHUE BCETO BPEMEHU SKCILTyaTalllH
TpaHchopmartopa.

9 [leiicTBHA NMepcoHAJIA PHU HEUCIIPABHOCTH TPpaHcdopmaTopa

9.1 OO6cnyxuBarouuii MEpCOHAN, OOHAPYKUB IMPU OCMOTPE KaKyr-JI100
HEHCITPaBHOCTh TpaHchopmaropa (Tedb Macia WIM HEAOCTaTOYHBIA €r0 ypOBEHb B
pacmmpuTesie, TOHM)KCHHE YypOBHS Macia BO BBOJE, TpelMHAa Ha BBOJE,
HEJIOMYCTUMBI HAarpeB BEPXHUX CIIOCB Maciia, HapyIICHUS pabdOThl CHCTEMBI
OXJIQKJICHHUSI, TTOBBIIICHHBIN IITyM, BUOpAIKS | TIp.) 00s13aH TTOCTaBUTh B M3BECTHOCTH
TEXHUYECKOTO PYKOBOIUTEIS MPEANPUITHS U TPHHATH BCE MEPHI I yCTPaHCHHUS
HeucrpaBHOCTH.  CBeleHUST O  HEHWCHPABHOCTH  HEOOXOAMMO  BHECTH B
COOTBETCTBYIOIINE KYPHAIIBI.

9.2 Ilpu oOHapyXeHHWHW HEUCIPAaBHOCTH B TpaHchOpMaTOpe, YCTpPaHCHHUE
KOTOpPBIX 0€3 OTKIIOYEHHUs TpaHcPopMaTopa HEBO3MOXKHO, PEIICHHE O BBIBOJE B
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PEMOHT TMPUHUMAETCS PYKOBOJUTENIEM HHEProoObEeKTa IO COTJACOBAaHUIO C
CUCTEMHBIM  OIIEPATOPOM, ecni  TpaHchopmarop — SBJISETCS  OOBEKTOM
JUCIIETYECPU3ALUN.

9.3 B cersax 110-220 kB mnpu mosiBICHHM HEMOJIHO(PA3HOTO peKUMa MUTAHUS
TpaHchHOpMaTOpPOB, paldOTAIOUX C U30JMPOBAHHONW HEWUTpaiblo, OINEPATUBHBIC
JIEUCTBUS MO 3a3€MJICHUIO HEUTpalu 3TUX TpaHC(HOpPMATOPOB HE TOMYCKAIOTCS, CM.
Takxe 1. 5.2.15.

94 Ilpm MemNJIEHHOM CHIKEHHH YPOBHS Macia B pACIIUPUTENE HUXKE
HOPMAJIbHOM OTMETKH B MPOLIECCE CHUKEHUS HAIPY3KH WM MOHWKEHUS TEMIIEPaTypPbl
OKpPYXAIOILEro BO3AyXa HEOOXOJUMO MPHUHATH MEPHI K BBIICHEHUIO U YCTPAHEHHIO
MPUYUH HEUCTIPABHOCTHU U JIOJHUTH B TPAaHCPOPMATOP MAcCIIo.

9.5 Eciu u3-3a CUJIBHOM TE€YM ypOBEHb Macia B TpaHcopmaTope OBICTPO
CHW)KAETCsl, HEOOXOIMMO NPHUHATh CPOUYHBIE MEPHI IO YCTPAHEHUIO TE€YH, MOCIE YEro
JIOJIUTh Maciio B TpaHCc(hopMaToOp O COOTBETCTBYIOIIETO YPOBHS.

9.6 Ilpu cHmwxeHun ypoBHS Macia (OBICTPOM WM MEAJIEHHOM) HE CIIEYyeT
NIEPEBOJIUTH LIETIb OTKIIFOUEHHUS Fa30BOM 3aIUThI HA CUTHAJ.

[Tpu pabore pene ypoBHS Macjia Ha CUTHAJ HPUATh MEPhl K OTKIIOUEHHUIO
TpaHchopmaropa.

[Tocne ycTpaHeHUsT HEMCIIPAaBHOCTH /WM OKOHYAHUS JIOJIMBKH HEOOXOIUMO
BBIITYCTUTh CKOITMBUIMICS BO3yX U3 Ia30BOI0 pele.

9.7 1lpm mosABIEHWM CUTHAJIA O MOBBILICHUH TEMIEPATypbl Macja WIH O
NpEeKpalleHU LUPKYJALUM Macia, BOJIbl HWJIM OCTAaHOBA BEHTWJISITOPOB JyThs
0OCITy’KMBAIOIIMI MepcoHan 0053aH BBIACHUTH NMPUYMHY HEUCHPABHOCTH U MPHUHSTH
Mepsl IO €€ YycTpaHeHuto. llpu JIMTENTPHOCTH OTKIIOYEHUH HCKYCCTBEHHOTO
oxyaxkaenusa cucrem oxnaxaenus L[, HJLL, LI, HLI, ceepx yka3annoit B nm. 5.4.1 -
5.4.3, TpancdopmaTop J0JKEH ObITh OTKIIFOUECH.

9.8 Tlpu cpabaTbiBaHUU Ta30BOrO pejie Ha CUTHAJ JOJKEH OBITh MPOU3BENEH
HapyXHbIH OCMOTpP TpaHchopmaTopa, 0TOOpaH Ira3 U3 ra3oBOro pese Uil ananuza. Jus
obOecnieueHnss 0O€30MACHOCTH IEpCOHaja Mpu oTOOpe Tra3a M3 Ta30BOrO pene |
BBISIBJICHUSI MPUYMHBI €ro cpabaThIBaHUs JOJKHBI OBITh IPOU3BENEHBI pasrpy3ka U
OTKJIIOUEHuE TpaHcpopmaTopa. Bpemsi BBIIIOJIHEHUS MEpONPUSATUI IO pa3rpy3ke U
OTKJIFOUEHUIO JOJKHO ObITh MUHUMAJIbHBIM.

9.9 Tlo pe3ynbraTaM aHaiM3a ra3a M3 razoBOro pesie, XpoMaTorpauueckoro
aHanu3a Macia, ApYyrux U3MEepeHUl (MCIbITaHWi) HEOOXOUMO YCTAHOBUTh MPUYUHY
cpa0aThlBaHUsl Ta30BOI0 peJje€ Ha CUTHAN, OMNPEIEIUTh TEXHHUYECKOE COCTOSHUE
TpaHchopMaTopa U BO3MOXKHOCTb €r0 HOPMaJIbHON AKCILTyaTaluu.

9.10 B ciyyae aBTOMaTHYECKOTIO OTKJIIOUEHHUSA TpaHcpopMaTopa AEUCTBUEM
3allUT OT BHYTPEHHHUX MOBPEKICHUN TpaHCHOpMaTOp MOKHO BKIIOYATh B paboTy
TOJIBKO TOCJIE OCMOTpa, UCIIBITAHHM, aHaIM3a ra3a, Macjia U yCTPaHEeHHUs BbISIBICHHBIX
HapyILICHUHN.

B cnyuae oTkiroueHus TpaHchopMaTopa 3allUTaMH, JEWCTBUE KOTOPBIX HE
CBSI3aHO C €r0 MOBPEXKIACHUEM, OH MOXKET OBITh BKJIFOUEH BHOBb 0€3 IMTPOBEPOK.

9.11 Ecnu mocne oTKiIHOYEHUsT TpaHchoOpMaTopa ra3oBOM 3allUTON MPOBEPKA
NOKa3ajia, 4YTO JCHCTBME 3allMThl BBI3BAHO BHYTPEHHHM IOBPEXICHHUEM, TO
MOBTOPHOE BKJIFOUEHHE TpaHCPopMaTopa HE JOITYCTHUMO.
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9.12 Tlpu oOHapyxennn nedexTa MpeIoXpaHuTEILHOTO KianaHa OH MOJISKUT
3aMEHE, PEMOHT HE JIOIYyCTHUM.

10 DxcnuryaTanus v Tekymuii peMmoHt ycrpoiicts PITH

10.1 YcrpoiictBa peryiupoBaHusi HanpsbkeHus noj Harpyskoi (PIIH) momxHbi
DKCIUTYaTUPOBATBHCS ~ COTJIACHO  PYKOBOJCTBAM IO  JKCIUTyaTallMM  3aBOJOB-
U3roToBUTENed. MeECTHbIE HWHCTPYKIIMU JIOJDKHBI OBITh COCTaBJIGHBI Ha OCHOBE
TpeOOBaHMI 3aBOJACKUMX PYKOBOJICTB MO 3KCIUTyaTallud W TpeOOBaHUM HACTOSIIETO
paszena.

10.2 Ycrpoiicta PITH tpanchopMaTopoB AOKHBI MOCTOSIHHO HaXOAUTHCS B
paboTocrocooHOM coctosinuu. [Ipeanoururenen apromaTuueckuii pexum PITH.

10.3 1o corymacoBaHuIO C CUCTEMHBIM ONIEPATOPOM JOIYCKAETCS yCTAaHABINBATD
HEAaBTOMATUYECKUN  PEXKUM  PETYJIUPOBAHUS  HANpsDKEHUS — (Hampumep, Mpu
HEUCTIPABHOCTSIX M pexumax paboTel TpaHchopMaTopa, HpU KOTOPHIX OJOK
aBTOMATHUYECKOTO yMPABJICHUSI HE MOXKET ObITh UCIOJIb30BaH) MYTEM JIUCTAHIIUOHHOTO
nepexiatouenuss PIIH ¢ mynpra ynpaBneHus, eciu KoJjeOaHHUs HANPSHKEHUS B CETH
HaxXodsATCsl B TpeAenaX,  yJIOBJIETBOPSIOIMIMX  TpeOoBaHMsS — MOTpeOUTENnei
AIIEKTPOIHEPTUH.

Uucno  mepexiarodeHuidl  JODKHO — (DUKCHUPOBATHCS — CUCTYMKOM — YHCIIA
MEPEKIIFOYCHUN.

10.4 Tlpu pabGote TpaHchopmaropoB, cHabxkeHHbIX ycTpoiicTBom PITH c
0siokoMm aBToMaTtudeckoro ympasieHus npuBogom PITH (BAY PIIH), nokHbl OBITH
oOecrnieuensl BbiBOA BAY PITH u3 paGoThl M BblJa4a CUTHAJIM3ALUUMU HEHCHPABHOCTU
npu:

a) HEBBIIOJIHEHUM KOMAaH/Ibl Ha MEpPEKIIOYeHHE (3aCTPEBAHMHM KOHTAKTOB
u3buparenss B NPOMEXYTOUHOM  IOJIO)KEHUHM, HEUCIPABHOCTb  IPUBOJHOTO
MEXaHHU3Ma);

0) BeIxoge u3 crpost BAY PIIH;

B) HCUE3HOBEHUHU NUTaHUs npuBoja ycrpoiictsa PIIH u BAY PITH.

10.5 [TIlpu mapamiensHOM  paboTe  TpaHCPOPMATOPOB,  CHAOKEHHBIX
ycrpoiictBamu PITH ¢ BAY PIIH, momxHbI OBITH TOMOIHUTEILHO 00SCIICUCHBI BBIBOJ
BAY PIIH wu3 paboThl W cuUrHajau3anys HEUCIPABHOCTH TIPU PaACCOTIACOBAHUU
koa(durenToB Tpanchopmaiuu TpaHchopmMaTopoOB.

10.6 biiok aBTOMaTH4eCKOTO YNpaBJIeHUS MIPHU €ro MOBPEKIACHUH JOJIKEH ObITh
OTKJIIOUEH, ycTpouicTBo PITH ciienyer nepeBecTy Ha AMCTAaHIMOHHOE yIIPABIICHHUE.

10.7 Ilpm oTka3e cxembl IWCTAHIIMOHHOTO ympasiaeHus ycrpovicteo PITH
cleayeT MEePEeBEeCTH Ha MECTHOE yIpaBiieHHe (IIPU HaJWYUU MOCIEIHETr0) U MPUHSTH
CPOYHBIE MEPHI 10 BBISBICHUIO U YCTPAHEHUIO HEUCITPABHOCTH.

10.8 Ilepexmtouenue ycrpoiicte PIIH Tpancdopmaropa, Haxomsmierocs Mo
HaIpsHKEHUEM, BPYUHYIO (PYKOSITKOM) 3ampeniaeTcsl.

109 B cxeme ympaBnenus yctporctB PIIH pomxHBI OBITH TOCTOSHHO
BKJIFOUEHBI OJIOKMPOBKHU, HE MO3BOJISIONINE MPOU3BOAUTH MEPEKIIOYCHUE YCTPOHCTBA
IpU TOKE, MPEBBIIAOIIEM JONYCTUMBIA TOK JUIsi JAHHOTO MEPEKII0Yaroliero
YCTPONCTBA, BOSHUKHOBEHUU PACCOTIIACOBAHUS MOJIOKEHUHN Y 0JTHO(DA3HBIX YCTPOUCTB
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PIIH u npu noHM>KEHUM TEMIIEPATYPhl Macjia B KOHTAKTOPE PE3UCTOPHBIX YCTPOMCTB
PITH mwmxe munyc 25 °C.

10.10 IIpu ocmoTpax OE€XKYpHBIM HEPCOHAIIOM PeaKTOpHBIX ycTpoiictB PITH
(ycrpoiicte PIIH ¢ TOKOOTpaHMYMBAIOIIUMH PEAKTOPaMH) HEOOXOJIMMO OOpalaTh
BHUMAaHHE HA CIIEIYIOIIEE:

a) COOTBETCTBUE IMOJIOKEHUN HA yKa3aTelsiX B MPUBOJHOM MEXaHHU3ME U IIUTE
yIpaBJICHHUS,

0) COOTBETCTBME TMOJIOKEHH Ha YyKa3aTelIX NPHUBOJHBIX MEXaHU3MOB
napajuieTsHO paboTaronuX TpaHchopMaTopoB;

B) CTPOTO€ COOTBETCTBHE (PUKCHUPOBAHHOMY TIOJIO)KCHHUIO IPUBOHOTO
MEXaHU3Ma;

T') YPOBEHb Macia B 6ake KOHTAaKTOPOB (OH JOJHKEH OBITh B Mpeieiax OTMETOK,
HAaHECEHHBIX HAa MacJoyKa3aTee);

1) BHEIIHEE COCTOSTHUE JIOCTYIHBIX OCMOTPY AJIeMeHTOB ycTpoiictBa PITH.

10.11 IIpu ocmoTpe OeXKypHBIM MHEPCOHAIOM PE3UCTOpPHBIX ycTporictB PITH
(obicTponeiicTBytonux ycrpoiictB PIIH ¢ TokoorpaHnymBaromuMu pe3ucTOPaMU)
HEo0X0 MO 00pallaTh BHUMaHUE Ha CIEAYIOLIEE:

a) COOTBETCTBUE IMOJIOKEHUN HA yKa3aTelsiX B MPUBOJHOM MEXaHHU3ME U IIUTE
yIpaBJICHUS;

0) COOTBETCTBHE TMOJOKEHUM HaA YyKa3aTensiX TMPUBOJHBIX MEXaHU3MOB Ha
yctpoiictBax PITH, nmeromux nodasHoe ympaBieHUe, U NapalieIbHO paboTaronux
TpaHc(hopMaTopoB;

B) CTpPOro€ COOTBETCTBHE (PUKCHPOBAHHOMY IOJIOXKEHUIO IPUBOJHBIX
MEXaHU3MOB B MPEENax AOMYCKOB 10 JIUMOY;

I) HaJIUYME HEOOXOJMMOIrOo YpOBHSI Maciia B OTCEKE pPACIIMPUTEINsI Ui Oake
KOHTaKTOPOB;

1) YIUIOTHEHHE 3arJyIIeK U pa3beMOB (T€YH Maciia HeJIOMyCTUMBbI );

€) COCTOSTHUE 3alUTHON MeMOpaHbl 0aka KOHTAaKTOPa;

) paboty oOorpeBareneil B mpuBoAax M mikadax yrpaieHuss o0orpeBoM (B
3UMHUI NIEpUON);

3) COCTOSIHME BO3AYIIHOTO TMPOMEXKYTKA: KOPIYC KOHTaKTOpa — pa3psaHUK
(cokpaiieHue  M3OJSIMOHHOTO  PACCTOSIHUST ~ TOCTOPOHHUMH  TMpeAMETaMu
HEJIOIYCTUMO);

1) COCTOsTHUE TMOKUX cimyckoB K BBojaM BH unu CH, Ha KOTOPBIX YCTaHOBJICHO
yctporctso PITH;

K) BHEITHEE COCTOSTHUE JOCTYIMHBIX OCMOTPY 3JIeMEHTOB ycTpoiicTBa PITH.

10.12 Ilepexmouaromumu yctpoiictBamu PITH TpanchopmaropoB paspemiaercs
OIEpUPOBaTh MPU TEMIlEpaType BepXHHX ciioeB Macia muHyc 20 °C u BbIme s
HOTPYKHBIX pe3ucTOpHBIX ycTpoicTB PITH u munyc 45 °C u BbIE I yCTPOWCTB
PIIH ¢ TOKOOrpaHMYMBAIOIIMMU PEAKTOPAMHU, a TAKKE JJIs MEPEKIIOYAOIINX
YCTPOMCTB C KOHTAKTOPOM, PACIOJIOKEHHBIM Ha OIMOPHOM H30JSITOPE BHE Oaka
TpaHchopmaTopa u 000pyIOBAHHBIM YCTPOUCTBOM UCKYCCTBEHHOTO MOJOTPEBA.

10.13 DxcrutyaTallMOHHBIA TEPCOHAN 00s3aH BECTH YYET paboThl YCTPOMCTB
PITH. KosnuecTBO nepeKiItoueHni, NPOBEACHHBIX MEPEKIOYAOIINM YCTPOMCTBOM U
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3a(pUKCUPOBAHHOE CYETUYMKOM, YCTAHOBJIEHHBIM B MPHUBOJE, CIEIYET MEePUOTUUECKU
(He pexxe 1 pasza B Mecsll) 3aIIMChIBATh B )KypHAJI WM nacropT ycrporcra PITH.

10.14 PeBu3ust 371IeMEHTOB CXEMBI YIIPaBJICHUS TPUBOJIOM MTPOBOJUTCS COTJIACHO
PYKOBOJICTBY IO 3KCIUTyaTalldd 3aBOJIOB-U3TOTOBUTENEH, HO HE pexe 1 pasa B roj.
brox aBTOMaTHuecKOro yrpapieHUsI HEOOXOJUMO MPOBEPATh BMECTE C YCTPOUCTBOM
P3A. Ilpu 5T0M HEOOXOIMMO TPOBEPATD:

a) COCTOSIHME€ BCEX DJJIGKTPUYECKHX KOHTAKTHBIX COCAMHEHHM (mpH
HEOOXOMMOCTH TPOBECTH PETYIHPOBKY);

0) UCIIPAaBHOCTh KOHEYHBIX BBIKIIOYATENICH;

B) HCIPaBHOCTH OJIOKA aBTOMATHYECKOIO YIPaBICHHUS U CTaOMIBHOCTH €ro
YCTaBOK.

10.15 HaOmogeHue 3a TNPUBOJHBIM MEXAHU3MOM 3aKIIOYAETCS B  €ro
MEPUOANYECKUX OCMOTPAX, BO BPEMsI KOTOPBIX MOATITHBAIOTCS OCJIa0EBIINE BUHTHI U
railku, mpoBepseTCsl COCTOSIHUE KOHTAKTOB pejie U APYTUX NpudOpoB, HAIMYUE CMA3KU
Ha TPYIINXCS AETAISIX MEXaHU3Ma U B MACJICHKAaX.

10.16 Ilpu skcruryatanuu npuBOAHBIX MexaHu3MoB EM-1 ycrpoiicts PIIH
cepuii  SAV, SCV, SDV, wusroroBieHHbIX 10 1983 r. M YyCTaHOBJICHHBIX Ha
tpancopmaropax AOJALITH-167000/500/220, ATALITH-250000/500/110, cnexyert:

a) o0ecreyuTh repMETHYHOCTh IIKadoB, oOpaliasi BHUMaHHE Ha YIUIOTHEHUS
KaOeIbHBIX BBOJIOB U JIBEPIIBI MIKa(a;

0) peryasipHO (ZBa paza B T0Jl) IPOU3BOAUTH OCMOTPBI U YKCTKY allapaTyphl,
YCTaHOBJICHHOM B MIKa(y;

B) IEPUOJNYECKHA KOHTPOJIHUPOBATH UCIIPABHOCTH YCTPOMCTB 00OTpeEBa;

I) TPOBOJUTH MPOBEPKY M OYUCTKY OT KOPPO3UM MArHUTHBIX ITyCKaTeleu
(mocne oOHapyKeHHUs MOTEPU Fe€pMETUYHOCTH MIKa(OB MPUBOJA).

10.17 Yepes kaxpie 6 MECSIICB CIEAYET CMa3bIBaTh HAPYKHBIC TPYIITUECS y3JIbI
u neraysm npusoaa PITH nezamepsaromein cMa3koi.

10.18 Ha TtpanchopmaTopax ¢ BBIHOCHBIMU pa3psIHUKAMH, 3alTUIIAIONTIMU
oomoTky PO, oguH pa3 B roJ MPOBEPSITH UCITPABHOCTH BHIHOCHBIX Pa3psAHUKOB MEPET
HACTYIUIEHHEM I'PO30BOT0 MEPUOAA.

[Ipn Bcex paboTax Ha KOHTAKTOPE U BBIHOCHOM pa3psAIHUKE HEOOXOIUMO
MPOBEPATH OTCYTCTBUE BO3AyXa B OMOPHBIX MU30JSATOPAX MOJ pa3psiAHUKAMU, ISl YETO
cJIelyeT OTBUHUMUBATH MPOOKH 70 MOSBJICHUS Maca.

10.19 Ilocne MoOHTa)xka, KaXIOW PEBU3UHM WM JJIUTEIBHOTO OTKIIOYCHHUS
TpaHcopmaropa, a Takke B Ciydae JIJIUTEIBHOTO OTCYTCTBUA mepekmtodeHuid PTTH
(Oonee 6 MecdleB) HEOOXOIUMO MPOBOAUTH MPOKPYTKY M30UpATEsi OTBETBICHHUM 1O
BCEM TIOJIOKEHHMsIM 2-3 pa3a Uil CHSATUS IUIGHKM OKHCJIOB C KOHTAKTHBIX
MMOBEPXHOCTEN

10.20 Macno u3 Oaka koHTakTOpoB ycTpoicTB PIIH cnexyer ucnbiThIBaTh Ha
Hajguuue Biard 1mo 'OCT 1547 u Ha mpoOMBHOE HAIPSHKEHHUE TIOCIIE ONPEICIICHHOTO
yyciaa MEepPeKII0YEHUH, YKa3aHHOrO B 3aBOJCKOM PYKOBOJCTBE IO SKCIUTyaTaluu
nanHoro ycrpoiictBa PIIH, Ho He pexe 1 pasa B ron. MunHuMaigbHOE MPOOUBHOE
HamnpspkeHue ykazano B Tabnuie 10. [Ipu cHmkeHn#r mpoOMBHOTO HANPSDKEHUS Maciia
HUKE yKazaHHoro B Tabnwuie 10, a Taxke mocie yucia nepeKkiroueHil, OrOBOPEHHOTO
B 3aBOJICKOM PYKOBOJICTBE TI0 SKCILTyaTaI[iH, Macyio JOHKHO OBITh 3aMEHEHO.
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Macno npoBepsitoT Ha KoiaudecTBeHHoe Biarocoaep:xkanue no 'OCT 7822, ecnu
3TOTO TpeOyeT PYKOBOACTBO IO KCILTyaTalliu, MIPUYEM MPHU BIATOCOICPKAHUH BBIIIE
HOPMBI MAacJyIo JOJKHO OBITh 3aMEHEHO.

Ta6nuna 10 — [Ipo6uBHOE HanpspKeHUE TpaHC(HOPMATOPHOTO Maciia B 0ake

KOHTAKTOpPOB
Tun ycrpoiictea PITH [IpobuBHOE HanpspkeHue, KB, HE MeHee
B KOHTaKTOpe JUISL 3QJTUBKH
PHT, PHO 22 30
PHOA na 35 kB 30 40
PHOA na 110 kB 35 50
PHOA na 220-330 kB 40 50
PC 25 40
SAV, SCV, SDV 30 50

[TpoOy maciia He0OXOAMMO OTOMPATh Uepe3 KaxkJble 5 ThIC. MEPEKIIOYEHUM, HO
He pexe | pasa B roa.

Ot6op mnpobObl Macina u3 0O0akoB KOHTakTOpoB ycrpoiicte PIIH s
XpomaTtorpauyeckoro aHajin3a PacTBOPEHHBIX Ta30B CIEAYET MPOU3BOJIUTH MpPU
peaxkoM ucnosibzoBannu PIIH, Hanmpumep, TOIBKO MpU CE30HHBIX MEPEKITIOYEHUSAX.

3aMeHy Macila W TNPOMBIBKY KOHTAakTOpa MNPOBOAWTH MO 3aBOJACKUM
pykoBojacTtBaMm. [lpum 3ameHe Macna u3 0aka KOHTaKTOpa YIalsTh MNPOAYKTHI
Pa3JIOKEHUs Maca.

10.21 Tekyuwme pemontsl ycrpoiictB PITH ¢ BbIBO1OM MX U3 pabOThI IPOBOINUTH
COBMECTHO C TEKYIIMMH PEMOHTaMU TpaHC(HOPMATOPOB HE pexke 1 pasza B roJl, a Takxke
IIOCJIE OIPENEIIEHHOI0 YHCIIa IEPEKIIOYEHNAN, YKa3aHHOTO B 3aBOJACKOM PYKOBOJCTBE
I10 JKCIUTyaTallMy Ha JaHHbIM TUIl ycrporcrea PITH

Breouepenubie ocMOTpBl KOHTAakTOpOB ycrporctB PIIH mpoBoaute B cpokw,
YKa3aHHbIE B 3aBOJICKOM PYKOBOJICTBE I10 DKCILIyaTalUu.

10.22 JIns KOHTaKTOpa, YCTAHOBJIEHHOIO HAa ONOPHOM H30JIATOpE, MpH
3arpsA3HEHHOM U YBJIQXKHEHHOM MacJie CIEAYeT IPU TEKYILEM PEMOHTE IIPOBOAUTH €ro
peBU3MI0. bak KOHTakTOpa MOJHOCTBIO OCBOOOXKAAETCS OT Macjia M OYMILNAETCA OT
IpsA3u, 3aTEM MOCJE TIIATEIBLHOTO OCMOTpa OaKk CHOBa 3aJMBAETCS YHCTBIM CYyXUM
MaciaoM. IIpoBogsT ocMOTp, peBH3UIO (MO 3aBOACKOMY PYKOBOJCTBY) U CMa3Ky
AJIEMEHTOB NpuBoaa ycrpoiictea PITH.

10.23 Cpox ciykObl KOHTAaKTOB KOHTAaKTOPOB HE OJMHAKOB JIJIsl PA3HBIX THUIIOB
ycrpoiictB PIIH. KOHTakTel 3aMEHSIOT B COOTBETCTBMM C YKa3aHUSIMH 3aBOJA-
W3rOTOBUTEINIS NPHU HEYJIOBJIETBOPUTENILHONM KpYyroBoil auarpamme (Ipy HapylIEHUU
JIOTIyCKOB Ha YTJIbl 3aMBIKaHUS U pa3MbIKaHUS KOHTaKTOPOB), MpPU OOHApYy>KEHUU
M3HOCA KOHTAaKTOB CBEPX CJIECAYIOIINX 3HAYCHUN:

- €CJIM TIOJIBFDKHBIE JyrOTacUTeNbHbIE KOHTaKThl ycTpoicTB Tuna PHO(T)-13,
PHO(T)-21, PHO-17, PHO(T)-20, PHO(T)-23, PHO(T)-24 u HenoaBUXHbIC
JTyroracuteNbHble KOHTakThl ycrpoiicTB tuna PHO(T)-13, PHO(T)-21 obropenu mo
TOJILIMHBI 7 MM, @ HEMOJIBH)KHBIE TyTOraCUTENIbHbIE KOHTAKThI ycTpoiicTB Tna PHO-
17, PHO-20, PHO(T)-23, PHT-24 - no Tonmuubl 24 MM;

- B ycrporctBax PIIH tuma PHOA BcnomorarenbHble M AyrOracUTEIbHBIE
KOHTAKTBhI MOJJIEKAT 3aMEHE, €CJIM 3a30p MEXK/y IVIaBHBIMA KOHTaKTaMH MeHee 1M B
MOMEHT CONPUKOCHOBEHUS BCIIOMOTATENbHBIX KOHTAKTOB;
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- B ycrpoiictBax PIIH tunma PC muHumanbHas nonmyctumasi TONIIMHA TJIABHBIX
KOHTaKTOB COCTaBJISIET: MenHas 4acTh - 1,5 mm, Mmeramiokepamuika - Imm. Ilpu
MEHbIIIEH TOJIIMHE KOHTAKTHI MOJJIEKAT 3aMEHE;

- B ycrporicteax PIIH tuma SAV, SCV, SDV 3ameHa ayroracutelbHBIX
KOHTAKTOB JIOJKHA MTPOBOJIUTHCS MPHU TONIIUHE BOIHGPAMOBOM KOHTAKTHOW HAKJIAJAKU
MeHee | MM.

10.24 He nomyckaeTcsi 3audiliaTb OOTOPEBIITHNE MOBEPXHOCTH KOHTAKTOB, TaK
KaK 3TO CO3JaeT IOTOIHUTENbHBIM N3HOC KOHTAKTOB U COKPAIIAET CPOK MX CIIY>KOBI.

10.25 Tlopsmox omepanuii MO 3aME€HE KOHTAKTOB U PETyJIMPOBKA HaXKaTHUS
JIOJKHBI CTPOTO COOTBETCTBOBATH YKa3aHUSM PYKOBOJCTB 3aBOJ1a-U3TOTOBUTEIIS.

10.26 ITocne monTaxka miu pemonTa ycrporctsa PITH B o0s3aTensHOM mopsiake
MPOBEPSIOT €ro padoTy B 00beMe U TOCTIEI0BATENBHOCTH, YKa3aHHBIX B PYKOBOJICTBAX
3aBOJ1a-M3TOTOBUTEIIS.

10.27 [Tpu UCIIBITAHUU TpaHchopMaTopoB (B TOM qucje
aBTOTpancpopMaTopoB), cHaOkeHHbIX ycTpoiicTBoM PIIH, mepen BkitoueHuEeM uX B
paboTy moclie MOHTa)ka WM KalUTaJbHOTO PEMOHTa CIEAyeT Ha XOJIOCTOM XOHIY
MIPOBECTH JIBA-TPHU MOJHBIX IIUKJIA MIEPEKIIOYCHUN JIs1 TPOBEPKU pabOThI YCTPOUCTBA
PITH.

10.28 [Insi CBOEBPEMEHHOI'O BBISBIICHUS PAa3BUBAIOLIUXCS IMOBPEKICHUM
uMmioptHeix ycrpoiictB PIIH tumoB SDVI1, PC-3, PC-4, PC-9 cnemgyer He pexe
OJIHOTO pa3a B 6 Mec. MpoBOJIUTH OTOOp mpod Macna w3 Oaka TpaHcpopMaropa u
BBITIOJTHEHHE XpoMaTorpaduueckoro aHaansa ra3oB, paCTBOPEHHBIX B Maclie.

10.29 Ilpu obHapyXeHUU TIPU3HAKOB MMOBPEKIACHIS HEOOXOIUMO MPOU3BOANTH
U3MEPEHUs AKTUBHOTO CONPOTUBIEHUsI 0OMOoTKH BH:

a) nia ycrpoiicts PITH 6e3 npenu3ouparenst — Ha BCEX MOJIOKEHUSX;

0) mus ycrpoiictea PIIH ¢ mnpenuszOupareneM — Ha TMOJOBUHE Mamna3oHa
PEryJIMPOBaHMS U B 000UX TTOJIOKCHHAX MPeau30upaTers.

3HadeHMs COMPOTUBIICHUH, MOTyYE€HHbBIE HA OJIMHAKOBBIX OTBETBICHUSIX PA3HBIX
a3, He JOKHBI OTIMYATHCS APYr OT Apyra Oosnee yem Ha 2 % Tpu OJMHAKOBOU
temriepatype. Ecnu B macnopte TpanchopmaTopa ykazaHo paznuuue mno ¢daszam 0osee
2 %, TO PTO JOMKHO OBITH YYTEHO MPHU CPABHEHWHU M OTOBOPEHO B IPOTOKOJE
U3MEpPECHUN;

B) ociwuiorpadgupoBanue pabOThl KOHTAKTOpa H JPYrue periiaMeHTHbBIS
paboTHI ClieIyeT MPOBOAUTH B COOTBETCTBHH C [16];

T') MPOBOJIUTH €3KEro/IHOE nepekntouenune ycrpoiicts PITH Bo BceM quanazone.

10.30 Hms ycrpoiicte PIIH tmma 3PHOA-110/1000, ycTaHOBIEHHBIX Ha
aBToTpanchopmaropax tuma ATALTH-200000/220/110, ATALITH-200000/330/110
u ATALUTHI-125000/220 u3-3a neperpeBoB KOHTAKTOB U30UpaTelis ¢ MOCIEAYIOIINUM
npoO0eM MacCIISTHBIX MPOMEXKYTKOB, a TAKKE PA3IOKECHHUSI Macia W BBIMAJCHHS IIaMa
OT TIoJIoTpeBaresield He00X0IMMO MPOBOAUTH OTOOP MPOO Macia u3 u3dbmparesns s
XpoMarorpaduueckoro aHajausa ra3oB, paCTBOPEHHBIX B MaclIe.

10.31 IIpu obHapyxeHHH B MpoOe Macia AUATHOCTUYECKUX Ta30B, MPOIYKTOB
Pa3NOKEeHHs] Macia U M30JSIIUU TPUHSATH MEPHl K BBIBOJY aBTOTpaHchopMaropa B
PEMOHT C TIOCIEAyIOIIel peBW3uMeld KOHTakTopa u wusbupartens. [lpu 3ToM
HEOO0XOUMO:
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- MPOBEPUTH IUIOTHOCTh Oaka KOHTAKTOpa BO H30ekaHuEe MomajaHus B 0Oak
n30upartesns ra3oB, 00pa3yromMXcs Npu padore KOHTakTopa. g 3TOro CiIuTh Macjo
U3 KOHTAKTOPA, U3BJI€Yb BHIEMHYIO YaCTh, BEITEPETh HACYXO MOJIOCTh Oaka. YOenuThes
B OTCYTCTBUM NMPOHMKHOBEHHUs Macja u3 0aka u3duparenss B OaK KOHTaKTOpa yepe3
VIUIOTHEHUS WU TPOIYCKHOM BEHTUJIIb MEXIY KOHTAaKTOpOM M u30upareneM. B
cily4yae MOCTYIUICHHsS] Macjia BOCCTaHOBUTH IJIOTHOCTh 0aka KOHTakTopa. BeHTui b Ha
naTpyOke Mexay u3ouparesieM U KOHTAKTOPOM JIOJKEH ObITh HaJIeKHO 3aKphIT. Eciu
MEXIy ABYMS MOCIEIHMMHU OTOOpaMu mpol Macia Ha XpomartorpaduyecKuil aHau3
nepexioyenuss PIIH He mpowm3BoamnMCh, INIOTHOCTH KOHTAKTOpaA JOITYCKAETCS HE
POBEPATb.

- TPOBECTH PEBU3HIO U30MpaTENs C MOJIHBIM CIMBOM Macia. Bo BpeMs peBu3nu
IIPOBEPUTH COCTOSIHHE KOHTAaKTOB, KOHTAKTHOE HAJKAaTHE B COOTBETCTBHH C 3aBOJICKOM
nokymeHTanuen. [loBpexxaeHHbIe 3J1IEMEHThI 3aMEHUTb.

10.32 Hamuuue ycrtpoiictea 3PHOA-110/1000 y aBTtoTpanchopmaTopos,
ykazaHHbIX B 1. 10.30 TUMOB, ciielyeT paccMaTpUBaTh B KQU€CTBE OJHOTO U3 BaXKHBIX
yCIIOBUI HEOOXOAMMOCTH CIIMCAaHUs TAKOTO aBTOTpaHcpopMaTopa.

10.33 OkcrutyaTaluOHHBIA TepcoHal 00s13aH  (PUKCUpOBaTh  JIE(PEKTHI,
HemnmoyiaIku B pabore u moBpexaeHus yctporctB PIIH, umcno mepexmrodeHuit a0
3aMEHbI KOHTAKTOB, BBIITOJIHEHHBIE PEKOHCTPYKIIMH, 3aMEHY Y3JI0B U PEMOHTHI.

11 PemonTBI TpaHchopMaTopoB 0e3 3aMeHbI 00MOTOK M U30JISIIIHA

11.1 Hacrosimuii pasjien pacnpocTpaHsieTcss Ha PEMOHT TpaHchOpMaTOpOB
HanpspbkeHueM 10 750 kB BKIIFOUMTENBHO, MPOBOAMMBIN B YCIOBUAX IKCILTyaTallUU.

11.2 Kaxasiii TpancopmaTop IpH caue B PEMOHT, B MIPOLIECCE PEMOHTA U MPU
IPUEMKE M3 PEMOHTA JOJDKEH IOJBEpPraThCsl HCHBITAHUSAM [0 MPEABAPUTEIIHHO
YTBEPKJIEHHBIM IIPOrpaMMaM.

11.3 Ecam He OroBopeHO HMHA4Ye€ B 3aBOJCKMX WM HHBIX HOPMATHUBHBIX
JNOKyMEHTaX, MPOrpaMMOM  MUCHBITAHMM MpU  cHA4€ B  PEMOHT  JOJDKHBI
IIPELyCMaTPUBATHCS:

- HApYKHBI OCMOTp C BBISBICHHEM JE(PEKTOB M COCTABICHUEM BEIOMOCTU
nedexTaiuy;

- HchbITaHue 0aka Ha TIOTHOCTH;

- HUCHBITaHWE MpoObl TpaHchopmaTopHOro Mmacia ((PU3UKO-XUMUUYECKUN
aHanm3);

- XpomatorpauyecKkuii aHaJau3 ra3oB, pACTBOPEHHBIX B MAcCIIE;

- TMPOBEpKa M3OJISAIMOHHBIX XapakTepucTHK (Rgo, t20);

- u3mepenue conporunieHus K3 tpanchopmaropa;

- U3MEpPEHHE COINPOTHUBJICHHS OOMOTOK TIOCTOSHHOMY TOKY Ha BCeX
orBeTBieHUAX PIIH nnu I11bB;

- U3MEpEeHHe MOTEePh XOJIOCTOr0 X0/1a MPU MaJIOM HANPSKEHUU.

11.4 IIpu peMoHTe OmpeaensieTcss TEXHUIECKOE COCTOSIHUE OCHOBHBIX Y3JIOB, a
UMEHHO:

- MAar"HuTOIIPOBOJ;

- OOMOTKH U U30JIALIHS;

- nepekioyaromue ycrpoiictsa [1bB (mpu ux Hanuyun);
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- nepekioyaromue ycrpoiictsa PITH (mpu ux nanuuumn);

- 0aK u pacuMpuUTeb;

- TpeloXpaHUTEIbHbIE YCTPOUCTBA;

- KOHTPOJBHO-U3MEPUTENIbHAS aNnaparypa;

- BBOABI 110-750 kB;

- CpeJICTBa 3alIMThl Macjia OT COMPUKOCHOBEHHUSI C OKPYKAIOIIUM BO3IyXOM;

- CHCTEMa OXJIaXKJICHHUS;

- ImKagbl aBTOMATHYECKOTO YIIPABJICHUS OXJIKICHUEM (ITPH X HATHYUH);

- CcHcCTeMa NpeJO0TBPAILCHUS B3pbIBa U MOXKapa.

11.5 Texaudeckoe cOCTOSIHEE TpaHCHOPMATOPa, OCHOBHBIX Y3JIOB M JICMEHTOB
KOHTPOJIMPYETCA MPU PEMOHTE IO CJIETYIOLIUM MOKa3aTeIIsIM:

11.5.1 MarauTonpoBo/;

- HaJIMYME MECTHBIX MEPErPeBOB, 3a00MH U NIJIAKOOOPa30BaHMS;

- COCTOSIHUE U3OJISILIMU U CXEMbI 3a3EMJICHUS;

- COCTOSIHUSA MPECCOBKHA MAarHUTOIPOBOJA;

- CONPOTHUBJIEHUE W3OJSIIUUA CTSOKHBIX IIMWIEK OTHOCHUTEIIBHO MarHUTHOMN
CUCTEMBI;

- CONPOTHUBJICHUE U3OJSIUU SPMOBBIX OaJOK OTHOCUTEIHHO MArHUTHOMN
CUCTEMBI (MPU CHATHIX 3a3€MIIIONIMX IMWHKAX) WM COMPOTUBJICHUE W30JSAIUN
noyybaHaake W TMOJABEMHBIX  IUIACTUH  OTHOCUTEIBHO  aKTUBHOM  CTalld
MarHUTONPOBO/A (Y MArHUTHBIX CUCTEM OECHINUICYHON KOHCTPYKIIMH);

- COCTOSIHME CXEMbl 3a3€MJICHUSI MarHUTONPOBOJA: 3a3€MIISIOIIMX IIUHOK M
KaueCcTBa UX YCTAHOBKH.

11.5.2 OOMOTKY U U30JIALIMS:

- YCWJIMS TPECCOBKU OOMOTOK (17151 KaXKI0TO MPECCYIOIEro KOJIbIa);

- pe3yabTaThl BHEIIHETO OCMOTpa Ha MPEAMET OTCYTCTBHS COMPUKOCHOBEHMS
Mex Iy (hazoBoil H3ONSIMKU C 0OMOTKAMHU U OTBOJIAMU;

- paccTosiHuE OT MEXITy(da30BON H3OJIAIMH J0 MPECCYIONIUX KOJel U IPYrux
3a3€MJICHHBIX YaCTEH MarHUTOMPOBOAA;

- TPOBEpKA KPEIUIEHUS SKPAHUPYIOIINX BUTKOB;

- TIpOBEpKa BEPTUKAILHOCTH CTOJOOB TIPOKIATOK, KpPEIUIEHHUS OTBOJIOB,
COCTOSIHUSI TA€K KOHTAKTHBIX COEIWHEHHM, 3aTSKKM TaeK PazbEMHBIX COEAUMHEHUMN
OTBO/IOB;

- COCTOSIHME OaKeTUTOBBIX LWJIWHIPOB, SKPAaHOB BBOJOB, KPEIUICHUS PEeK
M30JIAIIMOHHBIX OaphEPOB U IKPAHOB;

- TIPOBEpPKAa OTCYTCTBUS 3aMbIKAaHUU MEXAY MNPECCYIONMMU KOJblaMHu (TIpu
pa3/eIbHOM TMPECCOBKE), a TaKkKe MEXKIY MPECCYIOUIMMH KOJbIIAMU M aKTUBHOM
CTaJbl0 MATHUTONPOBOJA, KacaHWs W3OJSALIMOHHBIMM IWIMHAPAMH U perlKaMu
MPECCYIONIMNX KOJIEll.

11.5.3 Ilepexmrovaroriue ycrpoiictea [1bB:

- COCTOSIHHME KOHTaKTHOIO Yy3JIa U MPUBOJIA;

- COCTOSIHME KOHTAKTHBIX TIPYKHH, TPOBEpKA YyCWIHS, Pa3BHUBAEMOIO
KOHTaKTHBIMU TIpYy>KrHaMu B ycTporictBax [IBB 6apadannoro tuma (I16 u mp.).

11.5.4 Ilepexmtouaromue ycrpoiicta PITH:
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- BHEIIHUM OCMOTP KOHTAaKTOpa C MPOBEPKOM COCTOSHUS CBSI3W KOHTAKTOpa C
ra3oBbIM pEJI€ U PACIIUPUTENIEM;

- TIpOBEpKa MaclioyKa3aTelisi KOHTAaKTopa U ONpeiesieHue 1eI0CTH AruadpparMbl
(MeMOpaHBbI) 3alTUTHOTO YCTPOMCTBA Oaka KOHTAKTOPA;

- TPOBEPKA LIBETA CUJIMKATEIIS B BO3IyXOOCYIIUTENE KOHTAKTOPA;

- OCMOTp u30upaTens ¢ MPOBEPKOM COCTOSHUA MEXaHWYECKOM Tepenayd,
NPY>KUH KOHTAKTOB, M3OJISIIIMOHHBIX JIETaleh U TOKOMPOBOJOB, PE3bOOBBIX
COEMHEHUN U KOHTAKTHBIX TOBEPXHOCTEM;

- OIpeneyicHHE MapaMeTpoB KauecTBa TpaHC(HOPMATOPHOTO Macia B Oake
KOHTAaKTOPOB;

- W3MEPEHUE XapaKTEPUCTHK KPYyrOBOM JHAarpaMMbl ITOCIENO0BATEIBHOCTH
nencTBus 31eMeHToB ycrpovictsa PIIH nmocne pemonra;

- IIPOBEPKA COCTOSIHUSA KOHTAKTOB ycTpoucTB PIIH 1o Tommuue koHTakTa mnm
BOJIL()PaMOBOM KOHTAKTHOM HakIaku (B ycTpoiictBax tuna SAV, SCV, SDV);

- W3MEPEHUE YCUJIMS HAaXKaTHs B KOHTAKTAaX KOHTAKTOPOB;

- W3MEPEHUE 3HAYEHUN CONMPOTHUBJIEHUS TOKOOTPAaHUYMBAOIIUX PE3UCTOPOB;

- ompoOoBanue ycrporicte PIIH Ha mpenmeT OTCyTCTBHS 3acdaHUM IOCiE
cOopku TpaHchopMaTopa M COEAMHEHUs YCTPOMCTBA C €ro MPHUBOJAOM (C MOMOIIBIO
PYYHOr0 IPUBOJA IO BCEMY AMAIAa30HY PEryJIUPOBAHUS);

- ocuwuiorpadupoBaHue padbOThl KOHTAKTOB KOHTAKTOPA;

- IpoBepKa pabOThl CHUCTEMbl AaBTOMATHUYECKOTO YIpaBieHUus padboToi
ycrpoiicta PITH, aucTaHIMOHHOTO yripaBiieHUs IPUBOJOM;

- IIPOBEpPKA NPHUBOAA YCTPOWCTBA: COCTOSHHUE BCEX KPEIEKHBIX COEIUHEHHI;
HaJW4Yue CMa3Kd B MacJ€HKaX MOAIIMIHUKOB M MEXAY TPYIIUMUCA YacCTIMHU
MEXaHU3Ma M PEIyKTOpa; NPABWIBHOCTh OCTAaHOBKM NPHBOJAa B BBIOPAaHHOM
MOJIOKEHUU U PpabOThl KpaHUX AJIEKTPUUYECKUX U MEXAHWYECKHX OJIOKMPOBOK, a
TaKKe OJOKUPOBKHU DIICKTPOABUTATENS TPU YCTAHOBIEHHON PYKOSTKE PYYHOTO
MPUBO/A; COMPOTHUBIICHHE W3OJIAIMKH DJICKTPUUYCCKUX IIENel; MPOBEPKH padOThI
JACTAaHUMOHHOTO YKa3aTelsl NOJIOKEHUs YCTPOMCTBA, ACHWCTBHUE HArpeBaTreied Hu
KOMAaH/HbIX KHOTOK.

11.5.5 Bak u pacmupurernb:

- HApPYXXHBIK OCMOTD;

- YHUCTKAa;

- TIPOBEPKA COCTOSHMS CBAPHBIX IIBOB;

- CIYCK Ipsi3M U3 PACIIMPUTENs, JOJMBKAa Macjia B cllyyae HE0OXOJIUMOCTH,
IIPOBEPKA MaCJIOyKa3aTels;

- IIPOBEpPKA COOTBETCTBHSI YpPOBHS Macjla B pacClIMpPUTENE IMOKa3aHUIO
MacJIoyKa3aTes;

- WCIIBITaHMS HA MACJIOIUIOTHOCTb.

11.5.6 TlpenoxpaHuTenbHble yCTPOUCTBA!

- TPOBEPKA COCIMHEHUI U MPYKUH KaXKI0TO MPEJOXPAHUTEIIBHOTO KJIallaHa;

- MPOBEpPKA COCTOSHMSI UM  KPEIUICHUS  COCIMHUTEIBHBIX  MPOBOJIOB,
AJIEKTPOMArHuTa U KHOMKUA OTCEYHOTO KJIaraHa;

- U3MEPEHUS CONPOTUBIEHUS W3OJSAIUU OOMOTKHM DJJEKTPOMAarHuTa |
COEIMHUTEIBHBIX MPOBOJIOB;
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- TIpoBepKa cpabaThIBaHUSI OTCEYHOTO KJIAIaHa;

- OCMOTp U MCHBITAHUS Ha MAaCIOIIOTHOCTh MPEJOXPAaHUTEIbHON TPYOHI;

- TIpOBEpKa LIEIOCTH MEMOpaHbI BBIXJIOMHON TPYOBl WU MPEIOXPAHUTETHHOIO
KJIalaHa;

- TIpoBepKa paboThI peJie JaBJICHHUs, Ta30BOI0 U 3aIlIUTHOTO pelie.

11.5.7 KoHTpoJIbHO-U3MEPHUTEIIbHAA annaparypa:

- IPOBEpPKA COOTBETCTBHS B3aUMHOTO IIOJIO)KEHUSI pblyara M CTPEIKHU
MacJioyKaszaTessl U IPOBEPKH 3aMbIKAHUSI CUTHAJILHOM 1IETIH;

- TPOBEPKA LIEJIOCTU U U30JISIIIUU AJIEKTPONPOBOJIKM TEPMOCUTHAIN3ATOPA;

- TIpoBepKa MpUOOPOB IS U3IMEPEHUS TEMIIEPATYPhI MACTIa;

- TpOBEpKa pesie YpOBHS Macia;

- TPOBEpPKA BTOPUYHBIX IICTIEH.

11.5.8 BBoast 110-750 kB: pe3ynbTaThl UCTIBITAHUS BBOJOB B COOTBETCTBHUH C
[5] ¥ BeNCTBYIOIIMMU HOPMAaTUBHO-TEXHUYECKUMHU TOKYMEHTaMU.

11.5.9 M3onsTOphI: YNCTKA U IPOTHUPKA.

11.5.10 CpenctBa 3amuTbl Macia OT COINPUKOCHOBEHUS C OKPYKAIOIINM
BO3JIyXOM:

- KOHTPOJb T'€PMETUYHOCTH COCAMHEHUI YCTAHOBKHM a30THOM 3alllUThl Macjia
(myreM co3maHusi W30BITOYHOTO JABJCHUS a30Ta) WM OCMOTpa BHYTpPEHHEH
MOBEPXHOCTU THOKOI 000J0YKH TUIEHOYHOM 3alllUThl Macjia Ha MPeAMET OTCYTCTBUS B
HEH Maca;

- OCMOTP M HUCHOBITAHMS HAa  MACJOIUIOTHOCTh  TE€PMOCU(DOHHBIX U
aJICOPOLIMOHHBIX (PMIIBTPOB U30BITOYHBIM JIaBIICHUEM MACIIa;

- TpOBEpKa U CMEHa COPOEHTA B TEPMOCU(OHHBIX U aJICOPOLIMOHHBIX (PUIbTPAX
U BO3AYXOOCYIIUTENE;, MpUUeM Mpu padoTax MO CMEHE copOeHTa B (QuiIbTpax
TpancopmaropoB ¢ oxnaxaeHueM JII[ u 1I, mpoBogumbix 0€3 HX OTKIHOYEHUS,
CIEyeT TPHUHATH MeEphl, O0OECIEeUNBAIONINE YAAJICHUE BO3JIyXa W3 CHCTEMbI
OXJIQXKJICHUS U aJICOPOIMOHHBIX (DPUITBTPOB MOCTIE MPOBEAEHUS ITUX PadOT.

11.5.11 Cucrema oxiaxxIcHUSI.

11.5.11.1 OcMOTp ¥ YKUCTKA YCTPOICTB OXJaXACHUS, MPOBEPKA MOAIIMITHUKOB
BEHTWISITOPOB U MACIIOHACOCOB; IPOBEpPKAa TEPMETUYHOCTH oxjiaauTeneit 1]
U30bITOYHBIM J1aBJICHUEM.

11.5.11.2 TIpoBepka W HCIBITAHHUE CUCTEMbl ABTOMATUKU W CHUTHAJIHU3ALMHU
cuctemsbl oxsaxaenus [, L1, I u T.11..

11.5.11.3 Cucrema oxnaxaenus suaa JL1;

- HCIBITaHUS HA TEPMETUYHOCTh OXJIAUTENEH U AJIEKTPOHACOCOB;

- TIpoBEpKa OECCAIbHUKOBBIX AJICKTPOHACOCOB C  OIIEHKOW  COCTOSIHHS
MOAIIMITHUKOB M KperyieH!s pabodero KoJjieca;

- U3MepeHus COMPOTUBJICHUS W30JIALIUT 00MOTOK CTaTOpPOB
3JIEKTPOJIBUTATENIEH B COOTBETCTBHH C [5];

- W3MEpEeHHUs BHOpaIuu KOpIyca 3JIeKTPOHACOCa;

- TPOBEpPKA BEHTWIATOPOB W KPBUILYATOK (C H3MEPEHUEM 3a30pa MEXKIY
KpbUTbuaTKamMu U 1uddy3opamu 1o BceMy IepuMeTpy);

- W3MEpEHUs CONMPOTUBIICHUS U30JISIIUA OOMOTOK CTaTOPOB JIBUTATEIIECH;

- W3MepeHHus BHOpAIMu B KOHTPOJBHBIX TOUKAX;
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- BHEIIHUN OCMOTp M MPOBEPKa MACIOIUIOTHOCTH TPYOOITPOBOIOB.

11.5.11.4 Cucrema oxnaxnaenus Buaa L:

- BHEUIHUH OCMOTp MAaclOOXJIaJUTEeNeH il BBISBICHUS MECT MONaJgaHus
MacJja B BOJASIHYIO KaMepy;

- TIpOBEpKa U UCTIBITAHUSI CUCTEMbI aBTOMATUKU U CUTHAIIM3AINY;

- TpOBEpKa M HCHBITAHUSA Ha TEPMETUYHOCTh MEKTPYOHOTO IMpOCTpaHCTBa (Ha
MacJIsTHOM CTOpOHE) TpaHC(HOPMATOPHBIM MACIIOM;

- TIPOBEPKA U UCTBITAHUS Ha TEPMETUYHOCTb BOASHBIX KaMep JaBJICHUEM BOJIbI
Y 3aMOJTHEHUS MEKTPYOHOTO MPOCTPAHCTBA TPAHC(HOPMATOPHBIM MaCIIOM;

- BHEIIHUI OCMOTP U MPOBEPKA MACIOIUIOTHOCTH TPYyOOIIPOBOIOB.

11.5.11.5 Cucrema oxsnaxaenus Buja M:

- BHEIIHUH OCMOTP M UCIBITAHUS Ha HEMPOHUIAEMOCTh CBAPHBIX IIIBOB
TpyOUaTBIX PAIUATOPOB CIKATHIM BO3yXOM M MBUILHBIM PacTBOPOM;

- HUCHBITAaHMSI HA MACIOIUIOTHOCTH (MPOBOJAMMBIC MOCJIE OKOHYAHUS PEMOHTA)
TpaHC(hHOPMATOPHBIM MACIIOM IPH JIaBJICHUU.

11.5.12 lIkadbl aBTOMAaTUYECKOTO YIIPABICHUS OXJIaKICHUEM:

- BHEUIHUH OCMOTp IIKa(QOB aBTOMATHUYECKOTO VYIPABJICHHUS U MPOBEPKHU
HCIIPABHOCTH MX 3a3€MIICHUS;

- W3MEPEHUS CONMPOTUBICHUS 30NN SIEKTPUUECKUX ETEH.

11.5.13 Cuctema npenoTBpalleHus B3phIBa U MOXKapa: MpOBepKa M UCTBbITAHUS
CHUCTEMbI aBTOMATHUKH ¥ CUTHAIM3ALIUH.

11.6 Tlepen BkitoueHueMm TpaHchopMaropa MoOcCI€ MOHTa)Xa WIM PEMOHTA
00CITy>KMBaIOIUI TIEpCcOHaN 00513aH MPOBECTH TIIATEIBHBIM OCMOTpP TpaHcpopmaTopa
1 onpoOoBaHue TpaHCHOpPMATOpa HOMHUHAIBHBIM HAIPSKEHUEM.

12 Mepsbl 6€3011aCHOCTH MPH IKCILIyaTAlUU TPaHCHOPMATOPOB

12.1 Mepbl 06e30maCHOCTH, B TOM YHCIIE TMOXApPHOW, MpU SKCIUTyaTalluu
TpaHc(hOPMaTOPOB TOJKHBI OBITH 0OecteueHsl 1o [9, 15].

12.2 Tlpu BO3HMKHOBEHHHM TIOKapa Ha TpaHCHOPMATOpPE OH JIODKEH OBITh
OTKJIFOYEH OT CETH BCEX HAMPSIKEHUM (€CIM OH HE OTKJIIOYIMIICS OT ACHCTBUS PEJICHHON
3aIlUTHI) U 3a3€MJICH.

12.3 Tlpu BO3HMKHOBEHWHW TOXKapa Ha TpaHCPOpMATOpE MEPCOHAN JOJIKEH
PYKOBOJICTBOBATbCS M JEWCTBOBaTh  COIVIACHO  OINEPAaTUBHOM  KapTOUKe
NOKAPOTYIIEHUS.

12.4 TlepcoHanm [OMXKEH NPOKOHTPOJIUPOBATH BKIIOYEHUE CTALMOHAPHOMU
YCTaHOBKH MOXKAPOTYLIECHU (IIPU €€ HATUYUH).

12.5 Ilpm TymeHun mnoxkapa CIeIyeT NPUATb MEPbl I NPEIOTBPALLCHUS
pacnpocTpaHeHusl OTHSI, UCXOI U3 CO3/AABIIMXCS YCIOBHI.

12.6 IIpy HEBO3MOXKHOCTHY JTUKBUANPOBATH IOKAP OCHOBHOE BHUMAHHUE JTOJIKHO
OBITH YJIE€JIEHO 3aIUTE OT OTHS PACIOJIOKEHHBIX PSAOM TPAaHCHPOPMATOPOB U IPYroro
HEMOBPEXKICHHOTO 000PYI0BaHUS.

12.7 3ampemniaercs mpu mokape Ha TpaHCPOopMaToOpe CIUBATh Macio U3 Oaka.

12.8 CranuoHapHas YCTaHOBKa IOXKApOTYIICHUS JOJDKHA paboTath B
aBTOMATHYECKOM PEKUME.
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12.9 Ilpu ocCymIecTBIEHUH TEKYIIUX PEMOHTOB TpPaHC(HOPMATOPOB IOJKHO
OCYUIECTBIIATHCSA onpoboBaHue BOJISTHOM aBTOMAaTUYECKOM YCTaHOBKHU
MOXKAPOTYIIEHUS.

12.10 JomxkHa CBOEBPEMEHHO OCYIIECTBISATHCS MPOMBIBKA IPABUITHON 3aCHINKH,
CBOCBPEMEHHOE YCTpaHEHHME Teud Macja, TpaHchopmaTop JAOKEH  OBITh
YKOMIUIEKTOBAH MEPBUYHBIMU CPEICTBAMU MOKAPOTYILIEHUS coryiacHo [17].

13 TpedoBanus K BeICHUIO TEeXHUYECKOM AOKYMEHTAIUN
TpaHcphopMaTopoB

13.1 Ha kaxnapiii TpancopmaTop HEOOXOAUMO UMETH JTOKYMEHTAIIUIO 3aBOJa-
W3rOTOBUTEIIS], MOHTAXXHYIO M 3KCIUTyaTallHOHHYIO JOKYMEHTALMIO.

13.2 Ilpm mocTtaBke TpaHchopMaTropa AOJKHA TMPUIATAThCS —CIEMYIOMas
JIOKYMEHTAIUSL:
acmopt Tpanchopmaropa;

NacrnopTa KOMIUIEKTYIOIIUX U3IETTU;

PYKOBOJICTBO 10 PKCIUTyaTalluu TpaHchopMaropa;

PYKOBOJCTBO MO TPaHCHOPTUPOBAHUIO, PA3rpy3Ke, XPAaHEHUIO, MOHTaXy H
BBO/Iy B 9KCIUTyaTalluio TpaHchopmaropa;

- TEXHHUYECKUE OIUCAHUS W PYKOBOJACTBA IO OKCIUTyaTalldd W PEMOHTY
BAKHEHMIINX COCTaBHBIX YaCTEl B COOTBETCTBUU C HOPMATUBHOW JOKYMEHTAlMEl Ha
TpaHchOpMaTOPbl KOHKPETHBIX BUIOB;

- MPOTOKOJIBI 3aBOJICKUX UCTIBITAHUH.

OCHOBHBIE TEXHUYECKUE JAHHBIE U XapaKTEPUCTUKU, KOTOPbHIE JOJDKEH
coJiepkath nacnopt Tpancpopmaropa, npuseneHsl ['OCT P 52719 (nmpunoxenue E).

13.3 MoHTaxXHas TOKyMEHTalus:

- MPOTOKOJIbl MOHTAKHBIX UCIIBITAHUM;

- aKThl IPUEMKH MOCJIE€ MOHTAXA.

13.4 DkcrmyaranimoHHas TOKYMEHTAIUSA:

- MPOTOKOJIBI TEKYIIIUX HUCTIBITAHUN TpaHchopMaTopa, BBOJIOB, yctpoiicTB PITH;

- MPOTOKOJBI JI0- U TTOCJIIEPEMOHTHBIX UCIIBITAHU;

- MPOTOKOJbI OCMOTPA aKTUBHOM YacCTH U Apyrasi pEMOHTHAs TOKYMEHTAIlUS;

- MPOTOKOJIBI (OTUETHI), IPU MX HATUYUU, IO KOMIUIEKCHBIM TUArHOCTUYECKUM
o0cJIeJOBaHMSIM TEXHUUECKOTO COCTOSIHUS TpaHchopMaTopa;

- aKThl PEMOHTA;

- aKThl pacclefioBaHUs HapylIeHWd B paboTe 3HEProoObEKTa, CBS3AHHBIX C
JAHHBIM TpaHc(hOpMaTOpPOM;

- DKCIUTyaTal[MOHHBIN JUCT (3aHOCATCS JaHHbIE MO PEKUMaM U YCIOBUSIM
AKCIUTyaTaluu TpaHchopmaropa);

- MPOTOKOJIBI-3aKITIOYEHUS TEXHUYECKOTO OCBU/JICTEIILCTBOBAHUS
TpaHcdopmaropa.
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Ipuioxenue A

(00s13aTesIbHOE)

IKCIUIyaTAUOHHBIN JIUCT PErUCTPAIMU MOBbLINICHU HATIPSIKEHUSA
IJIATEJILHOCTRIO 20 MUH U 00J1€e.

Tun Tpancdopmaropa JlucnieTuepckuit Ne 3aBozckoit Ne
No 11/mt bonee 1 no 1,025 | bonee 1,025 go 1,05 bonee 1,05 mo 1,075 bonee 1,075 no 1,1
Jlara,
J{JIMTeTpHOCTD
Jlara,
JJIMTEeTbHOCTD
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Ipuaoxenue B[7] m. 6
(o0s13aTESILHOE)

IIpoBenenue ucnbiTaHUl TPAHCHOPMATOPHOTO 000PYIOBAHUS CO
CBEPXHOPMATHBHBIM CPOKOM CJIY:K0bI cBbINIE 30 JieT WM HAXOASAIIEerocs B
YXYALICEHHOM COCTOSIHUM ISl OTIPe/ie/ICHUs Meperpy304Hoii Croco0HOCTH

b.1 IlpeaBapurenbHble OpraHU3aMOHHBIE U TEXHUYECKUE MEPOTIPUSITHSL.

b.1.1 IlpoBecTu BHEOUEpEAHOM MHCTPYKTAX MEPCOHAIY, 3aJCHCTBOBAHHOMY B UCIHBITAHUSAX,
COTJIACHO YTBEPKJIEHHOM MeTOoIMKe UCIIBITAHUI TI0 OTPEENICHUI0 MEPETPY30YHON CIIOCOOHOCTH.

b.1.2 Ha ocHOBaHMM OIICHKH TE€XHHYECKOTO COCTOSHHS KOHKPETHOTO TPaHC(HOPMATOPHOTO
000py/I0BaHusl, BXOJSILETO B «30HY PUCKa» CO CBEPXHOPMATUBHBIM CPOKOM CITY:KObI cBbIlIe 30 jet
WIM HaxoIALIErocss B yXYALIEHHOM COCTOSIHUHM, TeXHHYeCcKuM pykoBoauteneMm (IlepBbim
3aMecTuTelieM | eHepaabHOTrO JUpeKTopa - riaaBHbBIM uHXKeHepoMm ¢ummana OAO «PCK EDCy -
MO3C) mnpuHMMaeTcs peuieHHMe O IPOBEJEHUM HCIBITAaHUW 10 Hacrosmed Meroauke c
MpeBapUTENbHON YCTAHOBKOM U MOJKIIOYEHUEM TaTYUKOB.

b.1.3 PazpabarbpiBaeTcsi mnporpaMma IpPOBEJIEHUS MCHBITAHUM Ha NEPErpy304HYyIO
CIOCOOHOCTH IS Kakoro Tpancdopmaropa (aBrorpancdopmaropa) B cooTBeTcTBHH C [7] (1. 6 1
npuioxenue). Ilporpamma yrBepxkpaerca llepbiM 3amectuteneMm ['eHepanbHOro IUpeKTOpa -
riaBHbIM nHkeHepoM MOC u cornacyercs ¢ gunaiom OAO «CO EDCy, B 30HE OTBETCTBEHHOCTH
KOTOpPOT'0 HaXOJIUTCS JIaHHAs MOICTaHIUS.

b.2 IIpoBenenue ucnbITaHUN, U3MEPEHUI 10T HANIPSIKEHUEM.

b.2.1 IlpoBepka cpeacTB 3alUThl TpaHC(HOPMATOPHOTO Macia OT BO3JAEHCTBHUS OKPYKaIOLEro
BO3AyXa (IIpOBEpKa BO3AYXOOCYLIUTENS, YCTAaHOBOK a30THOM M IUICHOYHOM 3alMT Macia,
TepMOCHU(OHHBIX U aICOPOLIMOHHBIX (PHIBTPOB).

b.2.2 TIpoBoanTCS aHaNM3 TEXHUYECKHX JaHHBIX 10 [TapaMeTpam:

- ucropust TpaHchopMaTopa (TEXHHYECKHE OTYETHl O BBHIMOJIHEHHBIX KOMIUIEKCHBIX
o0cIieZIoBaHUAX, PEMOHTaX, 3aMEeHEe, MOJIEpHU3AIMH, KPYIHBIX JOJIMBOK Macia > 1 %, aerasanun);

- KOHCTPYKTUBHBIE OCOOCHHOCTH;

- TUI, KJIACC U30JIALUH (B TOM YHCIIE TIO 30HaM);

- (pu3HKO-XMMUYECKHH aHaIM3, XpoMaTrorpa@uuecKuii aHaiau3 ra3oB TpaHCHOPMATOPHOTO
Mmacna B 6ake TpaHcdopmaTopa U Bo BBOAAX, 1o y3iaM PITH (u36upatens, KOHTaKTODP).

TexHuyeckue naHHbIe pacCMaTPUBAIOTCS 3a IEPUOJ HE MEHEe 5 JIeT.

b.2.3 ®opmupyercss nOpeaBapUTENBHOE  3aKIIOUEHHE O TEXHUYECKOM  COCTOSIHUU
Tparcopmaropa 1o pe3yibraraM aHajm3a nHpopmamnuu B cooTBeTcTBUHU b.1.3.

b.2.4 TIlpoBojsaTcs mpeaBapUTENbHbIE UCIBITAHUS W U3MEpPEeHus (10 OTKIIOYEHHUs
Tpanchopmaropa):

b.2.4.1 TennoBuzuonssiit kouTposs (TBK): Gak, BcnomorarenbHble Y376l (B 3aBUCUMOCTH OT
KOHCTPYKTUBHOTO  WCIIOJIHEHWsI),  BBOJAA,  pACIIUPUTENb,  OXJAaTUTENH,  MAaclOHACOCHI,
AIIEKTPOABHUraTeN , GUIBTPHI, OTAEIBHO - 3ALIUTHBIE allaparkl.

b.2.4.2 Or6op macna u3 6aka (PIIH) tpancdopmaTopa Ha (PU3MKO-XMMHUYECKUN aHAIIN3,
Xpomarorpaduyeckuii aHaau3 ra3oB, Ha Halu4yhe (ypaHOBBIX COEIMHEHMH, OIEHKAa IO CTENeHH
MIOJTMMEPH3AIINH, OTIPENIeICHUEe TTOBEPXHOCTHOTO HANPSHKEHUST TPaHCPOPMATOPHOTO Macia (METo.x
«Konbmay).

b.2.4.3 Otrbupaercs mMacio Ha (PU3UKO-XUMUYECKUN aHAIN3, XpOMaTorpapuueckuii aHaJIn3
ra3oB u3 BBo0oB BH 1 CH (nipu Hanuuuu TeXHOIOTUYECKON BO3MOXKHOCTH).

b.2.4.4 Onpenensiercs COCTOSTHUE MPECCOBKM MAarHUTOMPOBOJIa 1 0OMOTOK TpaHchopmaTopa
(BUOPOKOHTPOJIb) Ha «XOJIOCTOM XOJy» U MPU MaKCUMaJbHO Harpy>KeHHOM TpaHc(opmaTope.
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b.2.4.5 OuenuBaercs cOCTOSIHME MAacJIOHACOCOB (B TOM YHUCIIe, BAOPOKOHTPOIIb, (pa3HbIC TOKU
AJICKTPOIBUTATETICH ).

b.2.4.6 TlpoBoasarcs uzmepenuss YP akycTtuueckum MeTofoM (6 TOYEK HAlpOTHB DKPAHOB
BBOZIOB + ceTka 40 cM x 40 cM) Ha «XOJIOCTOM XOIy» M IPU MaKCUMAJIbHO Harpy:KeHHOM
Tparcdopmarope.

b.2.47 VYTouyHeHue mpPEABAPUTEIBHOIO 3aAKIIOYEHUS O TEXHUYECKOM COCTOSIHUU
TpanchopmMaropa U BO3MOXKHOCTH Iepexoia K JEHCTBUSM 1O TEIUIOBBIM «IIEPETPy3KaM.
CornacoBaHue PEIICHHsI C JTUIIOM, OTBETCTBEHHBIM cO cTOopoHbI Ppunrana OAO «OCK EDCy» - MDC
3a MPOBEJICHUE UCIIBITAHUN B COOTBETCTBUHU C [7].

b.3 IIpoBeneHne UCTIBITAHUI, U3MEPEHHUI Ha OTKIIFOYEHHOM 000PYI0BAHHH.

b.3.1 IIpoBeneHue UCTIBITAHUN U U3MEPEHUIA:

- U30JISILIMOHHBIX XapaKTepUCTUK TpaHchopmaTopa U BBOOB (Rys M0 cTaHgapTHBIM cXeMaM U
10 30HaM) C IIPUBEACHUEM K TEMIIEPAType 3aBOJCKUX HCIIBITAaHU;

- ollpesieNieHne TeMIepaTypbl U30JALUH TpaHCchopMmaropa (10 OMUYECKOMY CONPOTUBICHHIO
MOCTOSTHHOMY TOKY (ha3bl «B» oomotku BH);

- H3MEpEHHE TaHIeHCAa YIja JAWIEKTPUUYECKUX HOTepb u30isAuuu oOoMoTok (tg O 1o
CTaH/IapTHBIM CXEMaM U I10 30HaM);

- OLIEHKA BJIaYKHOCTH TBEPIOH (L€JUTI0JI03HOMN) N30JIALIUY;

- Macna u3 BBos1oB BH u CH (ecnu He BbIIOJIHEHO paHee);

- mpoBepka kodduimenta TpaHcHOpMaIIHH;

- U3MepeHue norepp xosoctoro xoaa (Pyy) Ha nonmxennoM HanpsixeHUd Tpu U = Uy yen ;

- U3MEPEHUE COMPOTUBIICHUS KOPOTKOIO 3aMbIKaHus (Zy;) TpaHcpopmarTopa;

- U3MEpPEHUE CONPOTHUBIICHHUS OOMOTOK IOCTOSSHHOMY TOKY C IPHUBEACHUEM K TeMIlepaType
3aBOJICKUX MCIIBITAaHUI;

- OILICHKAa COCTOSHUS IEPEKIIYalolMX YCTPOMCTB, CHATHE KpPYTOBOM JHarpammsl
HEPEKITIYAIOLINX YCTPOUCTB;

- CHATHE XapaKTEPUCTHK OOMOTOK IPHU MOJaue HU3KOBOJIBTHOTO MPSIMOYTOJIBHOTO HMITYJIBCA.

b.3.2 TIlpoBepka B3KCIUTyaTallUOHHBIX XapaKTEPUCTUK YCTPOHCTBA KOHTPOJS H3OJSALMU
BBOJIOB.

b.3.3 TIpoBepka ycTaBoKk ycTpoHcTB oxiaxkaeHus B mkadax [ITAOT.

b.3.4 IIpoBepka npenoXpaHUTEIbHBIX YCTPOICTB.

b.3.5 IIpoBepka 1 HCIIBITaHKUE FA30BOr0 pEJIe, PEJIE NaBIEHUS U CTPYHHOIO pelie.

b.3.6 TlogkmroueHne AaTYMKOB aKyCTHUYECKOIO M AyeKTpudeckoro uamepenus: YP (BBoxbl, Ha
6ak TpaHchopmaTopa).

b.3.7 llonkirovyeHne JaTYUKOB B COOTBETCTBUHU ¢ mpwiiokeHueM b m. B.2 cormacho [7], B ToM
qucie, KOHTPOJIs TeMIepaTypbl 0OMOTOK, KOHTPOJISl TOKOB YTE€UKH 110 U30JISALUH.

b.4 N3mepenust mocine BKIIIOUEHHS TpaHcPopMaTopa moj HarpysKy.

b.4.1 TpanchopmaTop BKIIOYAETCS TMOJ HArpy3Ky B COOTBETCTBUU C YTBEPIKICHHOM
MIPOrpamMMOil POBEICHNS UCTIBITAHUN Ha TIEPETPY30UYHYIO CIIOCOOHOCTb.

b.4.2 TloaroroBka TpaHcpopMaTOpHOrOo OOOPYIAOBaHMUS Uil HCIBITAHUM  JTOJDKHA
BBIMOJHATBCS MO MCT€UEHMHM 24 4YacoB padOThl MMOJ MAaKCHUMalbHO BO3MOXKHOH Harpys3koil (B
3aBUCHMOCTH OT TEXHMYECKOTO COCTOSIHUSL M TPEAbIAyIIed THUNUYHOM 3arpy3Kd, MpU HTOM
u3MeHeHne t y. He MeHee 1 °C 3a 30 MHH.) 0 HOCTHXKEHHS MaKCHMAJIbHO JIOITyCTHMOM
TEMIIEpaTypbl B COOTBETCTBUM YTBEPXKJICHHOW MPOrpaMMoOil MPOBEJAEHUS UCHBITAaHUN Ha
MEePErpy304YHyI0 CIHOCOOHOCTh, HO He OoJyee TemmepaTypbl ycrtadoBienHor ['OCT 14209, u
3aBOJICKUM PYKOBOJICTBOM 10 3KCILTyaTallu.

b.4.3 Ilpu memoctmxenun ycinoBui m. b.4.2 cormacHo [7] mpoBOAMTCS TOBTOPHBIA ITUKIT
pabotel TpancpopmaTopa B TeueHue 24 yacoB. KomudecTBO TakMX IUKIOB HCIBITAHHHA
TpaHcopmaTopa Ha TMEPErpy30uYHYI0 CIOCOOHOCTH OIpEAeseTcs] HCXOAsl M3 TEXHUYECKOTro
COCTOSIHMSI W TPEAbIAYIIMX YCIOBUM SKCIUIyaTallMd, PE3YJIbTaTOB HCHBITAHUM, YTBEPKIAETCS
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[TepBbiM 3amectuTenem IeHepanbHOrO TUpeKTOpa - IIaBHBIM HHXeHepoM ¢mmmana OAO «PCK
E3C» - MOC.

b.4.4 3adukcupoBarh MmokazaHHs BCEX CTAIMOHAPHO BKIIOYEHHBIX MPUOOPOB (lsosn, tsewm, Pry
JaBJICHHUE BO BBOJAX U T.J., KOJIMUYECTBO pabOTAIOMIMX BEHTHJIATOPOB, TOK HeballaHCa).

b.4.5 IlpousBecTy MOBTOPHBIE U3MEPEHMUS:

b.4.5.1 YUP akyCTHYECKHUM M JICKTPUYECKUM METOJaMU M3MepeHus (B 3apaHee BbIOpaHHBIX
TOYKaX, C y4eTOM BbInoyIHeHUs 1. b.3.6 cornacHo [7]).

b.4.5.2 TemnoBusuonusii koHTposib (TBK): Tpancdopmarop, oxiaxkgarouige ycTpOMCTBa,
BBO/IbI, PACIIUPUTEIIb.

b.4.5.3 Tpanchopmaropnoro wmacima wu3 ©Oaka (PIIH) tpanchopmaropa Ha dusuxo-
XUMHUYECKHI aHaIH3, XpoMaTorpapuuecKkuii aHaIu3 ra3oB.

b.4.5.4 CpaBHUTH TNOKa3aHHUS M3MEPEHUN C TMOJYYEHHBIMH Ha MPEIBAPUTEIIBHOM H3Tamne B
cootBercTBuU b.2.4 cormacho [7].

b.5 O6opynoBanue u mpuOOpHI, HEOOXOIUMBIE JJISI U3MEPEHUH, UCTIBITAHHH.

b.5.1 TennoBu30pbl 1 MUPOMETPHI € UyBCTBUTENBHOCTHIO 0,1 °C.

b.5.2 Usmepurenn YP u u3mepurenu TOKOB BBOJOB AJIEKTPUUYECKUM METOAOM C JaTYUKAMU
JUIS TIOAKIIOYeHHs K BBoaaM. Lludpossie ocummiorpadbl 2-KaHAIBHBIE C TOJOCON MPOMYCKaHUS
30200 MI't1. Usmeputenu YP nomxHbl o0ecrieunBaTh 4YyBCTBUTENbHOCTH HE Xyxe 500 nK.

b.5.3 Usmepurenu BuOpamuii ¢ mporpaMMHBIM 00ECIICUEHUEM JIJIsi ONPEACIICHUSI COCTOSHUS
Y3JI0B IIPECCOBKH.

b.5.4 Xpomatorpads! ra3oBbie, IpoOOOTOOPHUKHU C TPEXXOJAOBBIMU KPaHAMH.

b.5.5 Usmeputenu Biarocoaep:kanusi TpaHc(hOpMaTOPHOTO Maciia - NpuoOopsl, padoTaroiire
no metoxy K-®, u xpomarorpadsl ra3oBble.

b.5.6 Ananuzaropsl xxuakoctHbie Tuna A3XK.

b.5.7 U3mepurenu npobusHoro HanpspkeHus (U np. He Huxe 90 kB).

b.5.8 M3mepuTenu TaHreHca qUAJIEKTPUUECKUX MOTEPh MAaCia U U30JIALIHH.

b.5.9 MeraommeTpbl d35eKTpoHHBIE ¢ Tnpenenamu  u3MepeHuid g0 50000 MOwm u
MoTrpentHocThio He Oomee £20 %.

b.5.10 M3mepurenu Ui KOHTPOJIS MEXaHHUYECKOTO COCTOSIHHSI OOMOTOK TpaHC(HOPMAaTOpOB
METOI0M HU3KOBOJIBTHBIX UMITYJIbCOB.

b.5.11 Usmepurenu temneparypsl ¢ quanazoHoM 20100 rpaa. ¢ norpenrHoctsio +1 °C.

b.5.12 JIaBopaTopust KOHTPOJIS SHEPreTUUECKUX MacCell.
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Hpuiaoxenue B [7] m. 7
(00s13aTesIbHOE)

AHaJIN3 Pe3yJIbTATOB HCNIBITAHUI HA NEePEerpy304HyI0 CIOCOOHOCTb U
TeXHU4YeCKHe PellieHusl 10 JaTbHeleMy PeXuMy IKCITyaTalun
TpaHcGopmMaTopoB (aBTOTPaHCHOPMATOPOB)

B.1 ITapamerpamMu U ycTaBKamu, OrpaHUYMUBAIOIIUMHU MPOJOJIKEHHE UCIIBITAHUN Ha KaXJI0M
aTarne, BISIOTCS (KpoMe ACHCTBHS 3aIIUT TpaHchopMaropa):

- IOSIBJICHUE TUHAMUKN CKOPOCTH HapacTaHUsI MHTEHCUBHOCTU curHanoB UP wiu yBenuueHnue
ypoBHst UP 6onee 3000 nK;

- YBEJIMYEHUE KOHLIEHTPALUU MO XpoMmaTrorpadhuyeckoMy aHaJIM3y JIOOBIX JBYX ra3oB U3 9-
TH, OoJiee IPeIeTbHOTO TPAHMYHOTO 3HAYEHUS, AJIsl 3TUX ra30B WIH MOSBJICHUE JUHAMUKU CKOPOCTH
HapacTaHUsl KOHIIEHTPAIMil TOPIOYUX ra3oB B TpaHC(HOPMATOPHOM MacIIe;

- YBEJIMUEHUE TOKA HeballaHCa YCTPONCTBA KOHTPOJIS M30JISILIMK BBOJIOB B 2,5 pasa;

- mnosiBieHue 1o pesyinpbratamMm TBK nokanbHBIX oO4aroB HarpeBa Ha CTEHKax Oaka,
BBICOKOBOJIBTHBIX BBOJIaX, KOHTAKTHBIX COSAMHCHUSX TpaHC(HOpMATOpa 10 CPABHEHHIO C HCXOTHBIMH
TepMOrpaMMaMH.

B.2 Ilpu ominuusx 3HauYE€HUN H3MEPEHHBIX MApaMETPOB COIJIACHO NIPUJIOXKEHUI0O A OT
HOMHHANBHBIX [5] ¢ yuerom b.1 gumarHoctuueckux mnapameTrpoB TpaHcopmaropa mo pesyiabTaTam
UCIIBITAHUN Ha TEpPerpy30yHyl0 CHOCOOHOCTh, perieHueM IllepBoro 3amectutens ['eHepanbHOrO
nupekTopa - riaBHoro uxxenepa ¢puimana OAO «OCK EQCy» - MOC onpenensercs JOMYCTUMOCTh
W BEIIMYMHA TEPErpy3Kd, U, €CIU 3TO HEO0OXOAMMO, BBOIHUTCS 3alpeT Ha MEeperpy3Ky IaHHOTO
TpancopmaTopa M Jake MOXKET OrpaHWYMBATLCS HArpy3ka TpaHcopmaTopa, OIpeaensieTcs
BO3MOKHOCTh YCTAaHOBKH CUCTEMBI aBTOMATHUYECKOTO KOHTPOJISI HArPy304HOU CIIOCOOHOCTH.

JlaHHO€E pelieHue corjacoBbIBaeTcsl ¢ ucnoinHUTeNbHbIM anmnapatom OAO «®CK EDC» u ¢
¢unmuanom OAO «CO EDCy», B 30HE OTBETCTBEHHOCTH KOTOPOTO HAXOAUTCS JaHHAS TOJICTAHIINS.

B.3 Ecim mo pesynbraraM UCHBITAHUM Ha TEPErpy304HYI0 CHOCOOHOCTH  JUIsS
TpanchopmaTopa B YXYIIIEHHOM COCTOSIHUM WM CO CBEPXHOPMATHUBHBIM CPOKOM SKCIUTyaTallUuH
cepime 30 ner mo b.1, B.2 He HaOmomanmoch yXyAlIeHUs TOoKa3zaTeNeld JUArHOCTHMUYECKHX
napamMeTpoB, TO TIpH JaJIbHEHIIEH OJKCIUTyaTallid JaHHOTO TpaHcpopmaTopa B OTHOIICHUHU
aBapHITHBIX MEPETPY30K CIeAYET pYKOBOJCTBOBAThHCS Tabnumamu B.1-B.3.

Tabmmma B.1 — Jlonmyctumele  aBapuiiHble  Ieperpy3kM  paclpeielHuTeNbHbIX
tpanchopmaTopoB (MomHOCTEIO A0 16000 kBA  BrumtountensHOo u Hampspkenwem ao 110 kB
BKIIIOUUTENBHO ¢ cuctemon oxnaxaeHus M (ONAN) co cpokom skcrutyaranuu 30 et u Gonee, a
TaK)Ke HaXOMSAIIMXCS B YXYIIIIEHHOM COCTOSIHUH.

[TpoaoKUTENBHOCTh [Teperpy3ka B J0JIsIX HOMUHAJIBHOT'O TOKA, B 3aBUCUMOCTHU OT
Ieperpys3Kku B TEMIIEPATyPhl OXJIAXKIAIOIIEN Cpebl *) Bo BpeMs IIEpErpy3Ku
TEUYEeHUE CYTOK, U -25 -20 -10 0 10 20 30 40
0,5 1,8 1,7 1,5 1,5 1,5 1,3 1,2 1,1
1,0 1,7 1,7 1,5 1,5 14 1,2 1,1 1,1
2,0 1,7 1,6 1,5 1,4 1,3 1,2 1,1 1,1
4,0 1,6 1,5 1,4 1,4 1,3 1,2 1,1 1,0
8,0 15 15 1,4 1,4 1,3 1,2 1,1 1,0
24,0 1,5 1,4 1,4 1,3 1,3 1,2 1,1 1,0
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Tabnuuna B.2 — JlomycTuMmble aBapuiiHbIe NEperpy3kd TpaHCPOPMATOPOB cpeaHer (1o
100 MBA) u 6ospmioit (100 MBA u 6onee) momHocTH ¢ cucteMoit oxnaxaeauss M (ONAN) u /I
(ONAF) co cpoxom skcrutyaranmu 30 jer m Ooliee, a TakKe HAXOJMIIMXCA B YXYALICHHOM
COCTOSIHUH.

[Tpo10HKUTETBHOCTD [Meperpy3ka B J0JI5IX HOMUHAJILHOTO TOKA, B 3aBUCHMOCTH OT
neperpys3Ku B TeMIIepaTyPbI OXJIaXKAAMOLICH cpeabl *) Bo BpeMsl IIeperpysku
TEYCHHE CYTOK, U -25 -20 -10 0 10 20 30 40
0,5 1,6 1,5 1,4 1,3 1,2 1,1 1,0 1,0
1,0 1,5 1,4 1,3 1,3 1,2 1,1 1,0 1,0
2,0 1,5 1,4 1,3 1,3 1,2 1,1 1,0 1,0
4,0 1,4 1,4 1,3 1,2 1,1 1,1 1,0 1,0
8,0 1,4 1,3 1,3 1,2 1,1 1,1 1,0 1,0
24,0 1,4 1,3 1,3 1,2 1,1 1,1 1,0 1,0

Tabnuuna B.3 — JlomycTumble aBapuiiHble HEeperpy3ku TpaHC(HOPMATOPOB C CHCTEMOU
oxnaxaeHuss JII (OFAF) u I (OFWF) co cpokom skcruryatanmu 30 jeT m Oojiee, a Takke
HAXOJSAIIMXCS B YXYIIIICHHOM COCTOSIHUU.

[TpoomKuTeTbHOCT [eperpy3ka B 107X HOMUHAJIBHOTO TOKA, B 3aBUCIMOCTH OT
neperpysKu B TeMIIePATyPBI OXJIAKIAIOLICH cpebl *) Bo BpeMst IIeperpy3ku

TEYEHHE CYTOK, 4ac. | -25 -20 -10 0 10 20 30 40
0,5 1,4 1,4 1,3 1,2 1,2 1,1 1,0 1,0
1,0 1,4 1,3 1,3 1,2 1,2 1,1 1,0 1,0
2,0 1,3 1,3 1,3 1,2 1,1 1,1 1,0 1,0
4,0 1,3 1,3 1,2 1,2 1,1 1,0 1,0 1,0
8,0 1,3 1,3 1,2 1,2 11 1,0 1,0 1,0
24,0 1,3 1,3 1,2 1,2 1,1 1,0 1,0 1,0

*) Jlnst TpaHcdOPMATOPOB C BO3IYIIHBIM OXJIAXKICHACM TEMIIEPaTypa OXJIAKIAIOMmeil Cpe/bl
COOTBETCTBYET  JICUCTBUTEIBHOM  TeMIeparype OKpyxkawmeil cpenbl  (Bozmyxa). s
TpaHcGOpPMATOPOB C BOASHBIM OXJIXKJACHHUEM TeMIIepaTypa OXJIaKIAroIIeld Cpelbl COOTBETCTBYET
TEeMIIepaType BOJIbI Ha BXOJIE B TETUIOOOMEHHUK.

B.4 Tlpu neperpyskax TpanchopMaTopoB co cpokoM dKcruryaTanuu 30 neT u 6onee, a Takxke
HaxXOJAIIMXCS B YXYAIICHHOM COCTOSIHUH, IJIUTEIbHOCThIO 20 MHUHYT U MEHEE JIOMyCTHMBbIE
KodpuIMeHTsl aBapuiiHOM meperpy3kun K,,; NpUHUMAIOTCS OONBIIMMH U3 JBYX 3HA4YCHHIl:
npuBeJeHHbIX B Tabiuiax B.1 — B.3 nns nponomkurensHocTy neperpysku 0,5 vaca (B 3aBUCHUMOCTH
OT MOIIIHOCTH U CUCTEMBI OXJIKIEHUS TpaHChopMaTopa) U YKa3aHHbBIX B Tabnulie B.4:

Tabnuna B.4

[TponomkuTensHOCTD Homnyctumbrit koaddunueHT neperpysku Ko, (0. €.) mpu Temmnepartype
epPErpy3Ku, MUH OXJIKJIAKONIEro Bo3ayxa (Boer), 0B, °C
-25 -20 -10 0 10 20 30 40
20 cexynn 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
1 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
5 1.6 1.6 1.6 1.6 1.5 1.5 1.5 1.5
10 1.5 1.5 1.5 1.5 1.4 1.4 1.4 1.4
20 1.3 1.3 1.3 1.2 1.2 1.2 1.2 1.1
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Ecnmu mist TpancopmaTopa MMeeTcs OTIWYHE M3MEPEHHBIX IUATHOCTUYECKUX MapaMEeTPOB
COTJIACHO TMPHIIOKEHHI0O A OT HOMUHAJIBHBIX [5] ¢ yuerom b.1 mo pesynapraram HCHbITAaHUN Ha
MEPEerpy304HYI0 CIIOCOOHOCTh, pemieHueM IlepBoro 3amectutens [eHepambHOrO AHUpPEKTOpa -
rnaBHoro nmkeHepa ¢punmuana OAO «O®CK EDCy» - MOC omnpezensieTcst JOMMYCTUMOCTh U BEJIMYKHA
Neperpy3Ku IIUTENbHOCTHIO 20 MUHYT U MEHEE.

JlaHHOE pelieHne corjlacoBbiBaeTcs ¢ UcnoHuTeabHbIM annapatom OAO «PCK EDC» u ¢
¢unmmanom OAO «CO EDCy», B 30HE OTBETCTBEHHOCTH KOTOPOTO HAXOAUTCS JaHHASI TOACTAHIIHSL.
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Hpuiaoxenue I' [7] m. 8

(00s13aTesIbHOE)

AHaJN3 BO3MOKHOCTH ¥ OPraHU3aNMUs KOHTPOJIS Meperpy304Hoii CnocoOHOCTH B
peskuMe IKCILUTYaTAllui ¢ MPUMEHEHHEM CHCTEM aBTOMATHYECKOH JUATHOCTHKHU

Tab6nauma Il — TpeboBaHUsI K CHCTEME aBTOMATHYECKOTO KOHTPOJIS HATPY30YHOH CIIOCOOHOCTH
CHJIOBOTO TpaHC(HOPMATOPHOTO 00OPYIOBAHUS B PEXKIME IKCILTyaTallun

TexHuyeckue  XapakTepHUCTHKHM  CHCTeMbl  aBTOMaTuuyeckoro| TpeOoBaHue
Ne i/m  |kOHTpOJIs1 HArpy304HOii ciocoOHOCcTH (HaJiee - KHC) (HaumeHoBaHue| (3HauYeHHe
napamerpa) napamMerpa)
1 O0mme TexHUYeCKHe TPeOOBaHNUS
KHC nomkna ofecrneunBarth mepeAadyy MdaHHBIX aBTOMaTHYECKOTO
KOHTPOJISI Harpy3o4Hoi crnocobHocTH mnocpeactBoMm Web-cepBepa B
1.1. |meHTp aHanmm3a u oOpabotku maHHBIX (ypoBerb [IMOC, MOC, UA) no Ha
kaHamam IITK cucrema cbOopa wu mepegadyd  TEXHOJOTHUECKOM
nHpopmanuu (CCIITH) no crangapTHRIM POTOKOIAM.
KHC nomxna obecrieunBaTh peKOMEHIALNHN IO CTPATETUH SKCILTyaTaluu
1.2. |koHTpOIHMpyeMoro oOOpyAOBaHUS ¢ yderom TpeOoBanuii Pl 34.45- Hla (o,
51.300-97. onLus)
2. TpeGoBanus K aBTOMATHYECKOIi THATHOCTHKE
2.1.  |Kontponb TokoB ctoponsl BH. Jla
2.2.  |Kontpomns Toxo ctoponst CH (HH1). Ja (norm.
OTIITHS )
2.3.  |Konrpons Toxos croponst HH (HH2). Ja (norm.
OTIITHS )
2.4.  |KoHTpomb BIarocojep kanus TpaHCOPMATOPHOTO Maca. Ja (norm.
OTIITHS )
2.5. |Kontpoinb Temneparypsl 0OMOTKH(OK). Jla
2.6. |KoHTpons TemnepaTypbl BEpXHHX CJIOEB Maca. Ha
2.7.  |KoHTpoab TeMnepaTypbl HUJKHHUX CJIO€B Macia. Ha (mom.
OTILIMST)
2.8.  |[KoHTpoab TemnepaTyp Maciia Ha BXOJI€ U BBIXOJI€ CUCTEMbI OXJIAXKICHHSL. Ha (mom.
OTILIMS)
2.9. |[KoHTpoab TeMnepaTypbl OKpyXKarolei cpeibl. Ja
2.10. |KoHTpOJb JOMYCTUMBIX CHCTEMAaTHUECKUX U aBAPUITHBIX TIEPETPY30K. Jla
2.11. |KoHTpomb oTpaboTaHHOTO pecypca U  IMPOTHO3MPOBAHUE  CPOK Ha
AKCILTyaTaIlui TpaHc(HOpMaTOpHOTO 000pYIOBaHHS HAa OCHOBE PACUETHBI
MoJlesiell B pPEeKMME pealbHOTO BPEMEHM, C BblJauel peKoMeHAalui I
ONITUMH3AINH PEKUMOB PAOOTHI.
2.12. |KOHTpPOJBb COCTOSIHUSI CHCTEMBI OXJIAXKICHHSI. Ja (omuwst)
2.13. |KoHTpoib XapakTepUCTHK U JoKauu YP. Ja (norm.
OTILIMS)
3 TpebdoBanus k annapatHo-nporpaMmMHubIM cpeacteam KHC
3.1. |KHC nomxkHa OBITh BBITOJIHEHA KaK HE3aBUCHUMas HWH(POPMAIIHOHH( Ha
aHaJIMTHYeCKast cucrema aBTOMaTHYECKOU JIMarHOCTHK]
C BO3MOXKHOCTBIO TIIepeadd pe3yJbTaTOB Ha BCE OpraHU3aIlMOHHBI
ypoBau OAO «DCK E3C» (IIMDC/MBC/MA), nepenaun pe3yabTaro]
B uHpopmauuonusle cucreMol OAO «DCK E3C» mnHa 6a3
ACY TOwuP - ACY JluarHocrtuxka.
3.2.  |KHC nmomxHa o0OecriednBaTh BO3MOXKHOCTH aBTOMATHYECKOTO KOHTPOI Jla
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HAarpy304HOM  CHOCOOHOCTM  BCEr0  KOHTPOJHMPYEMOTO  CHIIOBOTY
TpaHchOpMaTOpHOrO O00OpPYJOBAaHUS MOACTAHIMU C ofgHOro APN
oreparopa.

3.3.

KHC nomxna obecnieunBaTh aBTOHOMHBINH cOOp, 00pab0TKy M HAKOIIJICHH
U3MEepeHHOH NH(opManuy.

[a

3.4.

JIroOble OTKa3bl B CHUCTEME MOHUTOPUHIA HE JAOJDKHBI IPUBOJIUT
K BBIXOLY M3 CTpOsl NEPBUYHBIX JAaTYUKOB M HM3MEPUTEIBHBIX CHCTEN
(aHaOrOBBIX u pENIEHHBIX), oTepe uHpopManmj
C (PyHKIMOHUPYIOIIUX YCTPOUCTB.

a

3.5.

HecankuonupoBannoe cuarue nepsuuHoro nutanus KHC we momxw,
MIPUBOUTH K MTOTEPE HAKOILUICHHON MH(GOPMAITUH.

[a

3.6.

APM omneparopa AoikeH oOecrneunBaTh BHU3YaIU3AlMI0 COCTOSIHU
KOHTPOJIMPYEMBIX U PACCUUTHIBAEMbBIX MapaMETPOB, PE3yIbTATOB PacueTo
MaTeMaTHYeCKUX MOJeNiel, B BHJE MHEMOCXEM, TaOnul], TpadHKoOF
OTYETOB.

3.7.

Bce opnotumnbie wmoxynun KHC  nomksel  oOecriednBaTh TOJTHYH
B3aMMO3aMEHAEMOCTh 0€3 MOACTPONMKM M pEryJupoBKH B HpoOLEcc
JKCILTyaTaluu.

Ha

3.8.

JlroOble  OTKa3pl B MEPBUYHBIX  MpeoOpa3oBarensix  (AaTymkax
HE JIOJKHBI PUBOJIUTH K 0TKa3y biioka MoHUTOpHHTA.

[a

3.9.

JlomkHBl  OBITH  TIPEAYCMOTPEHBI MEphl  COXPAHEHHS HAKOIUJICHHO]
uHpopmanuu npu Jr06oM onHom otkaze KHC.

Ha

3.10.

Pemontonpuromnocts KHC nmomkna oOecnednBaTh CcpeiHee BpeM
BOCCTAHOBJICHHsSI OTKa3za He Oojee | yaca mpu arperaTHOM NPUHIIHUII
obcyxuBaHus (0€3 yuera BpeMEHH OKHJIaHUSI OOCITY)KHBAHWSI )

[a

3.11.

Jlyis TpymIbl CHIIOBOTO 00OpyaoBaHHsS OAHO(MA3HOTO HCIONHEHHUS cOOof]
00paboTKa, HAKOIJICHWE U Tepefada NEePBUYHBIX JAaHHBIX JIOJIKHE
ObITh pean30BaHbl C MPUMEHEHUEM MPEUMYIIECTBEHHO OAHOrOo biok
MOHHUTOPHHTA.

[a

3.12.

JlomkHbl  OBITH MPEAYCMOTPEHBI MEPHI OT HECAHKIIMOHUPOBAHHOTY
Bxoxa B KHC.
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Tab6nuna ['.2 —Ilepedyenp BxoaHbIx curnanos, KoutpoiaupyeMmbix KHC ot cunoBoro tpanchopmaropHoro o6opynoBaHust

ITapamerp, coObiTHE Jatuuk/ucroynuk |Tunm curnana KoimuecTBo Hanu4yue
HHpoOpMaHU napamMeTpoB napamMerpa
a4 1 ¢a3el 3-¢a3Hoii rpynnsl | g 3- 14 3-¢a3Horo | ods3are| J0NOJIHA
(dasznoit 000pyaoBaHuA | JILHO TeJILHO
rpynnbl (omucaTth
YCJI0BMSI)
AHAJIOT'OBBIE IAPAMETPBI
1 Tok ¢a3nsnii BH Berpoennsiit TT (0-1(5)A 1 3 3 +
2 Tok ¢azssiit CH (HH1) Berpoennsiit TT (0-1(5)A 1 3 3 — +
3 Tox ¢aznwnit HH (HH2) Berpoennsiii TT (0-1(5))A 1 3 3 — +
4 Copepxanwne Bogopona (Hy) B macne ([Ipubop konTposnss  |[Modbus, MOK |1 3 1 — +
ra30CcoepKaHus 61850 (4-20) MA
Mmacia
5 Copnepxanue yrapuoro raza (CO) B |[Ipubop xontpons  |Modbus, MOK |1 3 1 — +
macie ra30CcoJepKaHus 61850 (4-20) MA
Macla
6 Conepxanue anerunena (CoHy) B [Tpubop kouTponst  |[Modbus, MOK |1 3 1 - +
macie ra30CcoJIepKaHus 61850 (4-20) MA
Macia
7 CopeprxaHue BlIaru B Macije [Tpubop koutposnss  [Modbus, MOK |1 3 1 — +
Biaroconepkanus (61850 (4-20) MA
Mmacia
8 Temmneparypa 0OMOTKH JMarunk remmnepatypsi|(4—20) MA Hawubomnee Harperas Haubonee |Haubonee |- +H(Hamrne
(O TOBOJIOKOHHBIH) o0MOTKa Harperasl |Harperas fIZTLMKa
oOMoTKa |0OMOTKa BBEJ[CHHOM
obopynoBa
HUH
o0s13arelnn
HO JUIA
HOBOI'O
obopynoBa
HUSI)
9 Temmneparypa BepxHHX cioeB Macna |[{aTunk (4-20) MA 1 3 1 +
Temreparyper”
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10 Temmneparypa HI)KHHX CJIOEB Macia

JlaTumk
TeMnepaTyle)

(4-20) MA

3

11 Temmneparypa maciia Ha BXOJC B
OXJIaTUTENb

JlaTumk
TeMnepaTyle)

(4-20) MA

COOTBETCTBYET KOJI-BY
oxJIaauTenei

CoOTBeTCTBY]
€T KOJI-BY
oXJlaiuTerne

)51

CooTBeTcTBYET
KOJI-BY
oxJlaguTesen

12 Temmneparypa maciia Ha BBIXOJIC U3
OXJIaTUTEIIS

JlaTumk

TeMHepaTyle)

(4-20) MA

COOTBETCTBYET KOJI-BY
oxJiIaauTenei

CoOTBeTCTBY]
eT KOJI-BY
OXJIaZUTETIe

n

CooTBeTcTBYET
KOJI-BY
oxJIaguTese

13 Temmneparypa OKpyXKaromiei cpebl

JlaTuuk TemriepaTypsl

(4-20) MA

1

1

14 KoHTpoib XapaKTepUCTUK U JIOKALIUU
up

Jatunku YP

Modbus, MOK
61850

Co0TBeTCTBYET KOJ-BY
BB/BBOJIOB+ HEUTpab+
3a3eMJICHHE

CooTBercT
BYET KOJI-
By
BB/BBOJIOB
+
HEUTPajbH
3a3eMJIEHU
e

CootBercTBy|
€T KOJ-BY
BB/BBOJOB+
HEUTpaJb+
3a3eMJIeHHe

+

PEJIEMHBIE TIAPAMETPBI?

15 BkJito4eHbI ABUTATENIN BEHTHISITOPOB

IIxad CO

Cyxoif KOHTaKT

CooTBETCTBYET KOJ-BY
pexxumoB pabotel CO
(Tpymim OXJTaXKIeHUS )

CooTtBercT
BYET KOJI-
BY
PEKUMOB
paboTsl

CcO
(rpynm
OXJIaXKIEH
si)

CootBeTrcTBYE
T KOJI-BY
PEXUMOB
padoter CO
(rpymm
OXJTXKICHHS)

+

(st
THIIA

CO
«JI»,
«AL»)
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16 ABapuiiHO OTKIIFOUEHBI ABUTATEIIH IlIxap CO Cyxoit konTakT |CooTrBercTBYeT K0I-By |CooTBeTcT|CoOTBETCTBYE|+
BEHTUJISITOPOB pexxumoB paboter CO BYET KO- |T KOI-BY (nns
(Tpymm OXJTaXKISHUS ) BY PEKUMOB THIIA
DPEKHMOB pabotet CO |-
paboThl (rpymm «»,
CO OXJTaKICHIIS ) )
(rpyru
OXJIKJIEH
ust)
17 BxirodeHbl HaCOCHI Mkadp CO Cyxoit konTakT |CooTrBercTBYyeT K01-By |CooTBeTcT|CooTBETCTBYE|+
pexxumoB padotsr CO BYET KOJI- |T KOJI-BY (mns
(Tpynm oxiakaeHus) BY pEKHUMOB THUIIA
PEKHMOB I()a6OTBI CO |co
rpymnmn
IggOTH OXJTaXKJICHHS) «AI)
(rpymm
OXJIaX/1€H
1sl)
18 ABapuitHO OTKIIIOYEHBI HACOCHI Ixap CO Cyxoit konTakT |CoorBeTcTBYET K0A-By  |CooTBercT|CooTBEeTCTBYE|+
pexumoB padboTer CO BYET KOJI- |T KOJI-BY (s
(Tpymni oXJiaXKaeHus) BY pEKUMOB TUTIA
DPEKHMOB 1()a6OTBI CO |co
rpyImn
IéagOTH OXJIAKICHHS ) <)
(rpym
OXJIaKJIEH
1)
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19 ABapwuiiHO OTKIIFOYEHA IICTIh IlIxap CO Cyxoii koHTakT |1 3 1 +

YIIPaBJICHUS] CUCTEMOH OXJIAXKICHHS (st
TUTIA
CcO
«JI»,
«A»)

PACYETHBIE IAPAMETPBI”

20 Kosddumment narpysku MaremaTuyeckas AHaoroBbI CootBerctByet Koi-By | CootBetc | COOTBETCTB |+
mozenb Ne 2 (em. [1] KOHTPOJIPYE-MbIX TBYET yeT KOJI-BY
tabsuia 6) 00MOTOK KOJI-BY | KOHTPOJIUPY

KOHTPOJIH | €MBIX
pyeMBIX | 0OMOTOK
00MOTOK

21 Temmeparypa HHT oomoTku Maremaruueckas AHanorossiit CootserctByet koa-By | CooTrBetc | COOTBETCTB |+
mozenb Ne 6 (em. [1] KOHTPOJIUPYEMBIX TBYET yeT KOJ-BY
tabsuia 6) 00MOTOK KOJI-BY | KOHTPOJIUPY

KOHTPOJIH | €MBIX
pyeMBIX | 0OMOTOK
00MOTOK

22 OTHOCHUTETBHAS CKOPOCTH Matemaruueckas AHanoroBsiit CootserctByet koa-By | CootBetc | COOTBETCTB |+

TEPMHUECKOTO U3HOCA U30JISAIUN mozenb Ne 2 (em. [1] KOHTPOJIHPYEMBIX TBYET yeT KOJ-BY
tabsuia 6) 00MOTOK KOJI-BY | KOHTPOJIUPY

KOHTPOJIH | €MBIX
pyeMBIX | 0OMOTOK
00MOTOK

23 OTHOCHUTENBHBIN U3HOC U30JIALIMY 32 | MaTemaThueckas AHaoroBsIi CootserctByer kos-By | CootBerc | CooTBETCTB |+

KaJIeHJAapHO OTPabOTaHHOE BpEMS mozenb Ne 2 (em. [1] KOHTPOJIHPYEMBIX TBYET yeT KOJ-BY
tabsuia 6) 00MOTOK KOJI-BY | KOHTPOJIUPY

KOHTPOJIH | ©MBIX
pyeMBIX | 0OMOTOK
00MOTOK
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24 OTtHOCHTENBHOE BlIarocojiep>kanne | MatemaTudeckas AHanoroBbii CooterctByeT KoJI-By | CootBetc | COOTBETCTB + (Ipu
macia mozenb Ne 1 (em. [1] KOHTPOJIUPYEMBIX TBYET yeT KOJ-BY HAJTMYU
tabsuia 6) 00MOTOK KOJ-BY  |KOHTPOJHPY u
KOHTPOJIH | €MBIX JaTYUK
pyeMBbIX | O0OMOTOK a
00MOTOK BJIAroc
oJllepka
HUS
MacJa)
25 Brnarocopepkanue TBEpIOM Maremarnyeckas AHanorossiit CoortserctByer koi-By | CootBerc | COOTBETCTB + (ipu
U3OJISIIIH mozenb Ne 1 (em. [1] KOHTPOJIHPYEMBIX TBYET yeT KOJ-BY HATHYU
tabnuua 6) 00MOTOK KOJI-BY | KOHTPOJHPY u
KOHTPOJIH | €eMBIX JaTYuK
pyeMBIX | 0OMOTOK a
00MOTOK BJIArocC
oJlepka
HUS
MacJa)
26 Temmeparypa 00pa3oBaHMs MaremaTnueckas AHaJIOroBbIf CootserctByer kos-By | CootBerc | COOTBETCTB + (npu
y3BIPEKOB mozenb Ne 1 (em. [1] KOHTPOJIMPYEMBIX TBYET yeT KOJI-BY HAJINYH
tabnuia 6) 00MOTOK KOJI-BY  |KOHTPOJUPY u
KOHTPOJIH | €MBIX JTaTIuK
pYeMBIX | 0OMOTOK a
00MOTOK BJIAroc
oJlepka
HUS
Macna)
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27 OtpaboTaHHbBIE MOTOYACHI Maremarnueckas AHaJOroBbIN CooterctByeT k0a-By | CooTBetc | COOTBETCTBY

BEHTHJISITOPOB mozenb Ne 3 (cm. [1] pexxumoB padoter CO TBYET CT KOJI-BY
tabsuia 6) (Tpymm OXJTaXKISHUS ) KOJ-By  |PEKHMOB

DPEKHMOB pabots CO
paboThl (rpymm

CcO OXJIQXKICHUS)
(rpyru

OXJIKJIEH

ust)

28 OtpaboTaHHBIE MOTOYACHI Maremarnyeckas AHaJI0roBsIN CootserctByet kon-By | CootBerc | CooTBETCTBY

MacJIOHACOCOB mozenb Ne 3 (em. [1] pexxumoB padbotsr CO TBYET €T KOJI-BY
tabnuua 6) (TpyIim OXJIaXKICHHSI) KOJ-By | PCXKHUMOB

DPEKNMOB pabotsr CO
paboThI (rpynn

CcoO OXJTaXKJICHHUS)
(rpymn

OXJIaX/1€H

1sl)

29 KonnyecTBo MycKOB BEHTHJIATOPOB | Maremaruyeckas AHanorossii CootBerctByeT kon-By | CooTBetc | CooTBETCTBY
mojenb Ne 3 (ewm. [1] pexxumoB paboter CO TBYyET €T KOJI-BY
tabnuia 6) (Tpymni oXJiaXKaeHus) KOJI-By | PEKMMOB

DPEKHMOB pabotsr CO
paborer | (TPYIH

CcO OXJIQXKICHHS)
(rpymm

OXJIaKJIEH

1)
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30 KommdecTBO IMycKOB MacioHacocoB | Maremaruueckas AHanoroBbii CootBerctByeT Kon1-By | CootBetc | COOTBETCTBY |—
mojestb Ne 3 (ewm. [1] pexxumoB paboter CO TBYET €T KOJI-BY
tabsuia 6) (Tpymm OXJTaXKISHUS ) KOJ-By  |PEKHMOB

DPEKHMOB pabots CO
paboThl (rpymm

CcO OXJTaKICHIIS )
(rpyru

OXJIKJIEH

ust)

31 Harpy3ounas ciocoOHOCTh Maremarnyeckas AHanorossiit CooterctByer Kkon-By |CootBerc |CoOTBETCTB |+

Tpancopmaropa mozenb Ne 4 (em. [1] KOHTPOJIHPYEMOTO TBYET yeT KOJI-BY
tabnuua 6) 00opynoBaHus KOJI-BY  |KOHTPOJUPY

KOHTPOJIU | €eMOTO
pyemoro |o0opyaoBaH
000pyI0B |us

aHUs

32 Xapakrepuctuku YP (kaxymmiics MaremaTuueckas AHaOroBbIi CooTBeTcTBYET CootBerc | COOTBETCTB

3apsin YP, Tok, momuaocts YP, mozernb Ne 5 (em. [1] |floating point MaTeMaTHIeCKOM TBYET yer

KOJIMYECTBO UCTOYHUKOB YUP, Tn Tabnuua 6) MOJIEIH MaTeMaTH | MaTeMaTH4e

nedexror UYP) YECKOM  |CKOH

MOJIEIN | MOJENIN

[Ipumeuanus

1 Bo3aMo’kHa yCTaHOBKA JIaTYMKa Ha MOBEPXHOCTH Oaka (kosiekTopa CO) ¢ MOMOIIbI0O MAarHUTHON (pUKCALIUU.

2 Peneiinble cUTHAIBI JOJKHBI YUUTBIBATHCS B TeXHUUECKUX TpeboBaHusax k ITAOT, npexycmaTtpuBarbes Ha 3Tare IpOeKTHPOBAHUS

CHJIOBOT'O 00OPY/IOBaHUSI.

3 PacueTHble mapaMeTphl JOJKHBI peycMaTpuBarth nepenavdy curnana B cucteMbl CIATY, CCIITU, ACY [InarHoctuka o cTaHIapTHBIM

MMPOTOKOJIaM oOMeHa.
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Tab6nuna B.3 — [lepeuenp MaTemMaTHuecKux MOJeNeN JJi1 KOHTPOJISI HArPY304HOM CIOCOOHOCTH CHUIJIOBOTO TpaHC(OPMaTOPHOTO 000pyI0BaHUS

Hanunune napamerpa

Ne /i Mopenb Omnuncanue
Q06s3aTenbHO | JOMONMHNATENLEHO

1. CopepxaHuie BlIary B [Ipeobpa3oBaHre JaHHBIX OTHOCUTEIBHOIO BIArocoepKaHus Macia B +
W3O0JISILINN. abcomoTHoe. Pacuer Biarocoaep:kaHus TBEPIOM U30JIALIMU B MECTaxX Ieperpesna. (TIpU HATTMYHH
Temneparypa Omnpenenenue TeMnepaTypbl 3aKUIIaHuUs, 3a1ac M0 TeMIepaType 3aKUIaHus. — JaTYMKa
00pa3oBaHus My3bIPHKOB BJIArOCO/ICPIKAHHS
napa Maca)

2. Crapenue u30JsIUn Pacuet crapeHust H30JSAIMK IO TEMIIEpAaType HanbosIee HarpeToi TOUKu 0OMOTKH

U pacyeTHOMY BIIAarocoiep >KaHuio TBepAon uzomsiuuu. [Iporuos crapenus u +
o6mero nznoca o 'OCT 14209, MOK 60076-7 (IEEE C57.91-1995).

3. CocrosiHue u Pacuer Temneparypsl Bepxuux cioeB macia o ['OCT 14209, MOK 60076-7 +
addexruBHoCcTb cuctembl | (IEEE C57.91-1995) u cpaBHeHue ee ¢ dakTuyeckoil. HermpepbiBHBII KOHTPOIIb (npu HANTUYUKU
OXJIQXKICHUS pexkrMa paboThl CUCTEMbI OXJIXKIACHUS (YPOBHEH OXJIXKICHHUS), a CUTHAJIOB OT

AJICKTPOJIBUTaTEIEH MaCJIOHACOCOB U BEHTUJISITOPOB. CO)

4. Harpy3ounas Pacuer o TOCT 14209, MBK 60076-7 (IEEE C57.91-1995) Harpy3ouHoii
CIOCOOHOCTh crocoOHOCTH TpaHchopMaTopa 6e3 yiiepoa it 00IIero cpoka Ciry Obl. +
TpaHchopmaropa

S. Xapakrepuctuku YP Pacuyer kaxyerocs 3apsga YP. [loctpoenne AmmintynHo-da3HbIX,

AmmuintygHo-HYacToTHbIX M HacTOTHO-BpeMeHHBIX AuarpamMm ¢ orpejieleHueM +
BEPOSITHOTO THTIA Ie()EKTOB W KOJINYECTBA HICTOUHUKOB YUP.
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[IpaBmiia yctpoiicTBa 3iekTpoycTaHoBOK» (ITYD,
CeIpMOE€  H3JaHUE,  YTBEPXKIECHO  IPUKA30M
Munsnepro Poccun ot 20.06.2003 Ne 242; riaBa
4.2. PacnipeieuTeNbHbIE YCTPONCTBA U MOJCTAHIIUN
HarpskeHueM Boiiie 1 kB).

PykoBOZICTBO MO 3alIUTE DJIEKTPUUYECKUX ceTeil 6 -
1150 kB oT Trpo30BBIX U  BHYTPEHHHUX
NepEHANPSKECHHUI.

MDK CEI/IEC 60076-7 2005 Power transformers
Part 7: Loading guide for oil-immersed power
transformers.

O6bem u HOPMBI UCIIBITAaHU
3JIEKTPOOOOPYIOBAHUS.

[Topsnok dopMHpoBaHUsI AAaHHBIX O TEXHUYECKOM
cocrosianu obopynoanus [IC u BJI. Ilpunoxenue
K pacniopstkenrto OAO «®CK EDQC» ot 29.12.2010
Ne 890p.

Meroanka OIpEEIIEHUS MEPErPy30YHOU
CIOCOOHOCTH TpPaHCPOPMATOPHOTO OOOPYAOBAHUS
CO CBEpPXHOPMATUBHBIM CPOKOM DJKCILTyaTalluHu.
[Ipunoxenne k pacnopsxernto OAO «OCK E9C»
ot 22.07.2011 Ne 506p.

COopHuk JTUPEKTUBHBIX MaTepualioB
I'maBrexynpasnenus Munsnepro CCCP, ytB. 1982,
M, Dneprus, 1985.

JIeBoB M. 10., JIpBOB IO. H., JlementneB 1O. A.,
Antnmios K. M., Cypba A. C., Ietixo I1. A.,
Hexnenaes b. H. , llludpun JI. H., Kaccuxun C. /.,
Cnasunckuii A. 3., Cummmnkus K. I'. O HanmexHOCTH
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CO 153-34.03.150-
2003

(P]1 153-34.0-
03.150-00)

CO 153-34.43.105-
89
(P]T 34.43.105-89)

CO 34.46.605
(P]I 34.46.605)
P/TH 34-38-058-91

CO 153-34.04.181-
2003

CO 34.46.302-00
(P][ 153-34.0-
46.302-00.)

CO 34.03.301-00
(P][ 153-34.03.301-
00)

CUJIOBBIX TpaHchOopMaToOpoB "
aBTOTPAaHC(HOPMATOPOB  DJICKTPUUYECKUX  ceTe//
Onextpuueckue ctaniuu.- Ne 11.- 2005.

XpennukoB A.1O., I'onpawmreiin B.I'. Texnuueckas
JIUArHOCTUKA,  TOBPEXKIAEMOCTb M PECYPCHI
CUJIOBBIX M H3MEPHUTEIBHBIX TpaHCHOPMATOPOB U
peakTopoB// Monorpadus, Iueproaromusaar, M. -
2007., 286 c., ui.

MexoTpacieBble MpaBuja 10 OXpaHE Tpyna
(mpaBuyia  O€30MACHOCTH) TPH  AKCIUTyaTaluu
AIEKTPOYCTAHOBOK.

Mertonuueckue  ykKazaHusT 1O JKCIUTyaTaluu
TpaHC()OPMATOPHBIX MaCEIL.

Tunoas TEXHOJOTUYECKas UHCTPYKIIHUS.
Tpancopmaropsl HampsbkenunemM 110-1150 kB,
momHocThio 80 MBA wu OGonee. KanutanbHblii
PEMOHT.

[IpaBuia OpraHu3aIuu TEXHUYECKOTO

00CITy’)KMBaHHS U peMOHTa 000pYI0OBaHUS 3TaHUN U
COOPYKEHHH BIJICKTPOCTAHIIUN U CETEM.

Meroanueckue — yKazaHus ~ O  JUArHOCTHUKE
pa3BuBaroOmuxcsa JAe(HEKTOB  TpaHCHOPMATOPHOTO
o0opynoBaHus o pe3ynbTaTam
XpoMaTorpaduyecKoro aHajan3a ra3os,

PacTBOPEHHBIX B Macle.

«Meroanueckue ykasaHHs IO HajaJKe YCTPOMCTB
NEPEKIIOYEHUSI  OTBETBICHHMH  OOMOTOK  TOJ
Harpy3koir  (mpomsBoxctBa HPb  u  T'JIP)
tpanchopmaropo PITH» (M.: Cayxba mepenoBoro
onbiTa U nHGopMaruu Coro3rexsnepro, 1981).

[IpaBuna MOYKapHOU 0e30macHOCTH
3JIEKTPOIHEPTETUUECKUX MTPEANIPUSITUMN.

TS
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