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MHCTpyKUMSA pacnpocTpaHseTcss Ha MOHTaX CWUMOBbIX MacnsaHbIX TpaHcopMaTopoB obLliero HasHauvyeHus
HanpsxeHnem oo 110 kB, mowHocTbo Ao 80000 kB-A BKNIOYMTENBHO.

OcBelLeHbl BOMPOCHI MOATOTOBKU WM OpraHm3auMyM MOHTaXHbIX paboT, XpaHeHWsl, PeBUM3WNW, CYLLUKW, KOHTPOMbHOIO
nporpeBa, MWCNbITAaHUA W Hanagku TpaHcopmMaTopoB WM WX Y3MOB, a TakkKe BKMOYEHWs TpaHcdopmMaTopoB B
akcnnyaTtauuio 6e3 peBmM3nn akTMBHOW YacTu.

MprBeneHsbl TpeboBaHMSA K COCTOSHMIO U30NSAUMM TPAHCHOPMATOPOB U HOPMbI Ha TpaHCOPMaToOpPHOE Macho.

MHCTpyKUMst npeaHasHayeHa Ans UHXEHEPHO-TEXHUYECKMX PaBOTHUKOB U KBaNNMULMPOBAHHBLIX paBboymx MOHTaXHbIX
opraHusauun MuHmoHTaxcneuctposs CCCP.

1. OBLLUME NONOXEHUA

1.1. WHcTpyKkumMs pacnpocTpaHseTCs Ha MOHTaX CUIOBbIX MachnsHbIX TpaHcdopmaTopoB o6Liero HasHayeHus
HanpsbkeHneM Ao 110 kB, mowHocTbio 4o 80000 kB-A BKMOUMNTENBHO.

1.2. TpeboBaHus HacTosiLen NHCTPYKUMM COOTBETCTBYIOT TPEOOBaHUSIM MHCTPYKLMIA NO TPAHCMNOPTUPOBKE, BbIFPY3Ke,
XPaHEHWM0, MOHTAaXyY U BBEAEHUIO B 3KCMyaTaumnio cunosblx TpaHcdopmaTtopos PTM 16.687.000-73 n OAX 458.003-70
Munanektpotexnpoma CCCP u rnasbl CHul [11-33* "OnekTpoTexHnyeckme ycTponcrea".

* OenctBytoT CHuIM 3.05.06-85. 3geck n ganee no tekcTy. - Mpumeyanne "KOOEKC".

1.3. C BbIxogoM HacTosilen MWHCTpykuun oTmeHsieTcsl "MHCTpyKuMst MO MOHTaXy CUIIOBbIX TpaHcgopMaTopoB
MCH78-65

———————— CCCP".
Micc CCCP

1.4. MNpwn pacxoxaeHun TpeboBaHui HacTosLen WHCTPYKUMM U TEXHUYECKOW OOKYMEHTaLuW 3aBOOA-U3roTOBUTENS
cnefyeT pyKOBOACTBOBATLCH CONPOBOANTENBHOW AOKYMEHTaUMNEN 3aBoAa-n3roToBUTens.



2. NOAroToBKA NOMELLEHUA, OBOPYAOBAHUA, UHCTPYMEHTOB
N MATEPUANOB, HEOBXOAUMbIX OITA MOHTAXA

2.1. MoHTax cunoBbix TpaHcdopmatopoB IV rabaputa u Bbiwe TpebOyeT npenBapuUTENbHOM NOATOTOBKA W
opraHmsaumm pabot. [Ona Takux TpaHcdhopMaTopoB crnegyeT paspabotaTe npoekT npoussoacTtBa pabot (MMP) B
cooTBeTCTBUM C TMNOBbLIM [P No MOHTaXxy cUNoBbLIX TPaHC(OPMATOPOB, YTBEPKAEHHLIM [NaBaNEKTPOMOHTaXEM.

2.2. NomelleHne ¢ NOABEMHBIMU MPUCNIOCOBNEHNAMY UNK NOPTarnoMm, a Takke cucTtema macrionposofoB n 6ak ans
mMacna AormkHbl 6bITb MOMHOCTLIO NOATOTOBMNEHBI U CMOHTUPOBAaHBLI 40 HaYana MoHTa)xa TpaHcdopMaTopoB.

2.3. B Tex cny4asx, korga nomMelleHre Ons MOHTaxa He nNpedyCMOTPEHO MPOEKTOM, pa6OTbI No MOHTaXy 1 peBnU3nun
(I'IpVI HeobxoanmocTn ee) AonyckaeTcAa BbINONMHATL B OQHOM U3 LeX0B npeanpuaTtna, umerwem nogbeMHble yCTpoKncTBa
COOTBETCTBYIOLLEN rpy3onogbeMHOCTH. Mpn aTtom Heobxoammo:

a) ybeantbca B TOM, YTO NOABLEMHbIE YCTPONCTBA MCMNbITaHbl, MMEIOT NacrnopT C yKaszaHWeM AOMyCTUMOMN Harpysku u
[aTbl UCNbITAHUN;

6) NpoBepuTb, NO3BONSIET N HauGonbluas BbiCOTa OT Mona [0 Kptoka NoabeMHOro MpucrnocobneHns obecneynTb
noAbeM aKTUBHOM YacTu UNW BEPXHEN CbEMHOW YacTu Gaka TpaHcdopMaTopa;

B) ybeanTbCcs B TOM, YTO pa3Mepbl BOPOT MOMELLEHUS AOMYCKaloT TPaHCMOPTUPOBKY M3 Liexa CMOHTUPOBAHHOIO
TpaHcopmMaTopa C YCTaHOBMNEHHbIMU BBOAAMM, paauaTopamu, pacluMpuTeneMm, BbIXIONHOW TPyOoii 1 T.1.; B NPOTUBHOM
cnyyae npegycMoTpeTb YCnoBusi, He0BXoaMMble AN OKOHYaHWs COOpPKM BHE NOMELLEHUS;

r) yctaHoBuTb Hambornee yaobHoe Bpemsi Mo YCMOBUAM TEXHOMOMMU NPOU3BOACTBA AAHHOIO Liexa AN BbiNOHEHNN
paboT, CBA3aHHbLIX C pasrepmeTu3aumeit TpaHcopMaTopa;

,EI,) OTrOpPOAUTL B Liexe MeCTO, OTBEAEHHOE AN MOHTaXa TpaHcdopMaTtopa, obecneunTb ANneKTpun4yeckoe oceelleHmne n
OYMNCTUTL NOMeELLEeHMNEe OT NblJN, TPA3N N HEHYXKHbIX NPpeMEeTOB;

€) NOAroTOBUTb UCMpaBHblE OTHETYLUUTENW, SLWMKMA C NECKOM M MeTannnmyeckumm coBkamu, a Takke HeobXoauMbIn
NOXapHbI MHBEHTapb; 06ecneunTb KPYrmoOCYTOYHbIN NPOTUBONOXAPHBIA MOCT U TenedoHHyto cBasdb. Cylika macna B
Liexe He JonyckaeTcs.

2.4. MNpu atMocepHbIX YCNOBUSIX, YKasaHHbIX B MNpuroxeHuu 2, paboTbl, Tpebytlolime pasrepMeTusaumnm OGaka
TpaHcdgopmaTopa, AonycKkaeTcs NPOU3BOAUTL HA MOHTaXKHOW NNoLaaKe BHE NMOMELLEHNS.

2.5. PasmelyeHre TpaHccopmaTtopa, KOMMMEKTYLWMX YacTer, obopyaoBaHUS Ha MOHTaXHOW nrowiagke cnegyet
yKkasaTb npu coctasneHum MMP.

3. PA3IrPY3KA TPAHC®OPMATOPOB U UX Y3110B
N TPAHCIMOPTUPOBKA K MECTY MOHTAXA

O6ume nonoxeHuns

3.1. Pasrpyska TpaHcdopmMaTopoB B 3aBUCUMOCTU OT MECTHbIX YCIOBUIA N BO3MOXHOCTEN MPOM3BOANTCS NMOABEMHBLIM
KpaHOM (MoABbEMHbBIM YCTPONCTBOM) UNW rMApaBAMYECKUMU JOMKpaTamu.

3.2. Pasrpyska y3noeB TpaHcdopmaTopoB (paguatopos, oOxnaguTenen W T.N.) NPOU3BOAUTCA  KpaHOM
rpy3onogbeMHOCTbIO OT 3 00 5 T.

MoproToBka k pa3rpy3ke TpaHcopmaTopa NogbEMHBIM KpaHOM (MO4bEMHbBIM YCTPONCTBOM)
3.3. MNpun nogroToBke k pa3rpy3ke TpaHcopmaTopa HeobXxoaAMMO:
a) obecneunTb MpUMEHeHMEe MPOBEPEHHbIX MNOABEMHbLIX MEXaHW3MOB W BCMOMOraTesibHbIX MPUCNOCObneHni,
COOTBETCTBYIOLLUMX OTMNPABOYHOM Macce TpaHcopmaTtopa W npoweawmnx TeXHU4eckoe OCBUAETENbCTBOBaHME B

YCTaHOBIEHHbIE CPOKWU;

6) agetanbHO O3HAaKOMUTBLCA C FaGapVITHbIM YepTeXOM W OEMOHTaXHOW BeOOMOCTbIO 3aBOAa-U3roToBUTENS



TpaHcdopmaTopa;

B) obecneunTb NPUMEHeHWe CTasbHbIX CTPOMNOB, COOTBETCTBYIOLLMX Macce TpaHcgopmaTopa, C y4eToM BeTBeN 1 yrna
HaknoHa ux Kk BepTukanu. CTponbl criegyeT BbIGMpaTb Takow ANMWHbI, YTOGBI Npu noAgbeme TpaHcdopmarTopa yron
HaknoHa BeTBEW CTPOMOB K BepTMkanu He npesbiwan 30: Takyld CxeMy noAbema HasbiBaloT 06bluHOW. [lpu
HEBO3MOXHOCTM BbINONHUTL ODObIYHYIO CxeMmy noabeM TpaHcdopmaTopa NPOU3BOASAT C MPUMEHEHWEM creuuanbHOn
6anku-Tpasepchl;

r) Nnpu nogbeme TpaHcdoOpMmaTopa HECKOMbKUMM CTpornamMu obecneunTb OAMHAKOBOE HaTsXKeHue KX, He Jornyckas
KpYTbIX BbIrMOOB KaHaTOB.

TpaHcdopmaTop MoxXeT ObITb OCBOOOXAEH OT CTPOMOB TOJIbKO MOCe OKOH4YaHWA nepemMelleHna U yCTaHOBKM B
yCTOVI‘-IVIBOQ nonoXexHue.

Pasrpyska TpaHcchopmaTopa nogbeMHbIM KPaHOM (MOABLEMHBLIM YCTPOUCTBOM)
3.4. MNepepn pasrpy3kon TpaHchopMaTopa cneayeT NenbiTaTb TOPMO3HbIE YCTPONCTBA KpaHa.

3.5. Heobxognmo CHSATb BCe pacnopku, YMNopbl, CTarnbHble PacTsXKW, YKpennsawowuve TpaHcdhopmaTop Ha
XenesHOOOPOXHOM TpaHcrnopTepe unu nnatdgopme: Ans TpaHcdopmaTopoB V rabaputa cpesaTb aBTOr€HOM NAWTHI
KPOHLUTENHOB, MNpuBapeHHble K AHy 6aka TpaHcdopmartopa Ha Bpems TPaHCMOPTUMPOBKW; 3aKpenuTb CTPOMbl 3a
YCTPOWNCTBA, NpefHasHa4YeHHble AN nogbema TpaHcdopmaropa.

3.6. lMpepBapuTenbHO cnegyeT NOAHATbL TpaHCOPMAaTOp Ha HECKONbKO MWHYT Ha BbicOTy He 6onee 100 mMm w,
ybeamBLIMCL B TOM, YTO CTpOMKa BbINOMHEHa MpaBUMbHO (OTCYTCTBYIOT MEPEKOCHl, PABHOMEPHO HAaTSHYTbl BCE BETBU
CTPOMOB U T.M.), TOPMO3HbIE YCTPONCTBA U MeXaHn3Mbl paboTaloT HOpMarnbHO, NpodokaTbk NogbeM TpaHcdopmaTopa;
YyCTaHOBUTbL €ro Ha BblkNagky u3 wnan Beicoton 0,6-0,7 M, B KOTOPOW [OMKHbLI ObiTb NPOEMbI AN YCTaHOBKWN KapeTok C
KaTkamu (ans TpaHcdopmaTopa, NpubbIBLLErO C AEMOHTUPOBAHHBIMY KapeTkamu).

3.7. [lo yCTaHOBKM KapeTok C KaTkamu HeOBGXOAMMO OCMOTPETh UX, OYUCTUTL OT Psi3n U CMasaTb OCK KaTKOB TABOTOM
yepes crneuunasnbHO NPeayCMOTPEHHbIE OTBEPCTHS.

3.8. MNoa AHuwem TpaHcdopmaTopa, YCTAaHOBMEHHOTO Ha BbiKNagke M3 Lnarn, criegyeT CMOHTMPOBaTb KapeTky,
KoTOpas 3aBOAMTCA UEeHTpanbHbIM (LUKBOPHEBbLIM) GONMTOM B MpMBAapeHHyl K AHuwy 6anky (wnv wsennep) ¢
COOTBETCTBYIOLLMM BbIPE30M U 3aKpennseTcs YeTbipbms 6ontamm M-22; npy 9TOM NnacTuHbl KapeTok M 6aka [OoMmKHbI
npunerate Apyr K Apyry NioTHO.

AHanorMyHo criegyeT yCTaHOBWUTb OCTallbHble KapeTku C KaTkamu, Mocre Yero NpunoaHaTb TpaHcdopmartop, ybpaTtb
BbIKNaAKy W3 Lwnan, onycTuTb TpaHCOPMaTop C KapeTkaMu Ha XKerne3HOOOPOXHbIN MyTb M OKOHYaTeNnbHO 3aTsHYTb
6onTbl, MpUKpennALLMe KapeTkn K Baky.

3.9. MNpw pasrpyske n ycTaHOBKe TpaHCAOpMaTopa Ha KapeTKu C KaTKaMu JOIMKHO OblTb NPeayCMOTPEHO MpaBUrbHOe
pacnosnoxeHne BBOAOB B COOTBETCTBMU C MPOEKTOM YCTaHOBKM TpaHcopmaTopa Ha (oyHaaMeHTe.

MoaroToBKa K pasrpyske TpaHcdopMaTopa ruapasvyeckuMmn JoMKpaTamm

3.10. 3abraroBpemMeHHO Ha paccTosiHuM 2,34 M OT TONOBKM Kere3HOOOPOXHOro pernbca crnegyeT MOAroTOBUTH
wnanbeHyto kneTb 12 (prc.1) cnegyowmnx pa3mepos:

BbicOTa - Ha 50-100 MM BblILLE NOrpy304HOM MOLWaaKM TpaHcdopmaTopa;
LUMpKUHA - Ha 1 M Bornblue LWMPWHBI pasrpyxaeMoro TpaHcgopmaTtopa;

ONVvHa - Ha AnuHY ofHOW wnanbl (2,7 M) Gonblie AMUHBI pasrpykaemMoro TpaHcdopmMatopa (4Tobbl MOXHO Obino
nepeaHIo YacTb KNeTu, NpUeraroLLyio K Xene3HoA0poXHOMY MyTu, pa3obpaTb Ans nepeMeLleHns TpaHcnopTepa).
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Puc.1. Cxema nocrnefoBaTenbHOCTU pasrpysku TpaHcdopmMaTopa ruapasnmyeckmi JoMKpaTamu

a - MNOAKNMHOBKA TpaHcrnopTepa wnanamu; 6 - ycTaHoBKa TpaHcdopmaTopa Ha BCrOMOraTesflbHble pesnbebl; B -
nepemMeLleHve TpaHcopmaTopa C TpaHcnopTepa Ha MepByl0 LUNAnbHYK KneTb; I - yCTaHOBKa TpaHcdopmartopa Ha
LWnanbLHOM KneTw; O - OnyckaHue TpaHcdopmartopa rmapaBnuUYeckumMn AOMKpaTaMy Ha NepByl0 LUNarnbHYyl KNeTb,
YMeHbLUEHHY0 no BbicoTe Ao 0,6-0,7 M; Bbiknagka BTOPOW LUNAnbHOW KNeTu Ha MecTe TpaHCcnopTepa; e - nepemMeLleHme
TpaHcdopMaTopa C MepBOW LWNanbHOM KIeTW Ha BTOPYK; X - OMyckaHWe TpaHcdopmaTtopa C YCTaHOBIEHHbIMU
KapeTkamy (KkaTKkaMu) Ha >Kene3HOLOPOXHbIW NyTb; 3 - TpaHcOpMaTop C KapeTkamu U KaTkamMy YCTaHOBIEH Ha
XKene3HoOOPOXHbIA NyTb; 1 - >XenesHoAOPOXHbIM TpaHcropTep; 2 - TpaHcdopmartop; 3 - onopHble bpycks; 4 -
NOAKNMHOBKA TpaHcnopTepa wnanamu (unu gepeBsiHHbIMM Bpyckamu); 5 - rmgpaBnuyeckne OOMKpaTbl; 6 - ynopbl
(ckobbl) ona nogbema TpaHcdopmaTopa rMAapaBnNMYecKMMUM OoMKpaTamu; 7 - BCMOMOraTerbHble Xene3Ho4OPOXHble
penbCebl; 8 - XXenesHo4oPOXHbIV MyTb; 9 - HAKNAaAKW ANs cOeQUHEHUsT BCMOMOraTernbHbIX XXene3Ho40pOoXHbIX penbcos; 10
- nonwucnact; 11 - 3eMnsaHON AKopb (aHkep); 12 - nepBas wnanbHas knetb; 13 - ynop, NpuBapeHHbIA K penbcy; 14 -
BTOpas LWnanbHas knetb; 15 - kapeTka ¢ kaTkamu; 16 - NpoeMbl B LUNanbHOW KneTu.

3.11. I'pyHT noa kneTblo AOMKeH ObiTb XOpOoLWO ynNOTHEH; NpU HanuU4Mm HacbINHOrNO rpyHTa nog OCHOBaHWEM
LINansHOM KneTtun cnenyet BbINOJTHUTb u.|,e6eHquy+o noAroToBKY U yTpaMGOBaTb FPYHT.

3.12. CnepyeT NpUMeEHATL Wnansl n 6pycbsa TONBKO U3 340POBOV APEBECUHDI; NPU YKNaake A0MmKHa ObiTb obecneveHa
NnoTHas NPUroHKa Lwnarn.

Lnanbl YKNnaablBakwTCA crneayrwmm o6pa30M: HWKHUIA psd, a Takke pagbl No4 AOMKpaTaMuy - CAMOWHbLIM HACTUIIOM,
BCe OCTallbHbl€ pAAbl - Yepe3d O4HY wWnany; wnanbl n 6pbeﬂ cKpennarTcA ckobamu B KaXaom pagy n mexay coboit; Bce
CTbIKM pacnonararTcA Bpa36e>KKy N HageXHO nepeBA3bIBalOTCA.



3.13. Mpu pasrpyske TpaHCHOPMATOPOB rMAPABMNUYECKAMU OOMKpaTaMu criegyeT ycTaHaBNnuBaTb OOMKpaTbl Mo
crneumarnbHble nowaaky (ynopbl) Ha 6ake TpaHchopmaTopa, ykadaHHble B rabapuTHOM YepTexe.

YcTaHoBKa JOMKPaTOB B APYrMX MecTax KaTteropmyecku sanpeLLaeTcs.

3.14. Ecnn ynopbl He pasMellaroTCcs No KpasM MOrpy3oqHOW NMoWadku TpaHcnopTepa M He npeacTtaBnseTcs
BO3MOXHbIM YCTaHOBUTb [AOMKpaTbl, HEOOGXOAMMO MNOArOTOBWUTL BCMOMOraTerfbHble LWNanbHbIe KMNeTW, Ha KOTOpbIX
yCTaHaBnNMBaloTCA AOMKPaThI.

3.15. pysonogbemMHOCTb OOMKpPaTOB Ans 00ecrneyeHnst HafeXHOCTU Mpu pasrpy3ke TpaHcdhopmaTopoB crnegyet
BblbMpaTh ¢ koadduumeHTom 3anaca 1,25-1,5 no oTHowweHMO K Macce TpaHcdopmaTopa (OTNPaBOYHOM UMK MOSHOW B
3aBMCUMOCTM OT CTaIMM MOHTaxa) C y4eTOM KONMYeCcTBa AOMKPAaTHbIX YNOPOB.

3.16. Heobxoammo obecneunTtb Hannyne Ha AoOMKpaTax MaHOMeTPOB AN KOHTPOMNS AaBfeHns U npefoxpaHnuTenbHbIX
konew, aonsi npefoTBpaLLeHUsi CaMonpOM3BONbHOM OCcaaKu.

3.17. Mogbem crieayeT OCYLECTBNATb MNMaBHO, KOHTPONUPYS MO MaHOMETPaM PaBHOMEPHOCTb Harpysku JOMKPaTOB;
no Mepe nogbema TpaHcdopmaTopa crieqyeT MoAknafdbiBaTb wWnanbl (UK OepeBsiHHble GpYcKM); Npu onyckaHuu -
nocTeneHHo pasbupaTb WnanbHyko KeTb. [onyckaeTcs nooYepeaHblii Nogbem rmapaBnMyeckumy JoMKpaTamu cHavana
OZHOMI, 3aTeM Apyroli CTOPOHbI TpaHcdopMaTopa; NpW 3TOM Yrofl HakrmoHa He JoJKeH npeBbiwaTh 15°.

3.18. Heobxooumo nOAroToBUTH HECKOMbKO >KENe3HOAOPOXHbIX PenbCoB AMA nepemMelleHust TpaHcdopmartopa ¢
TpaHcnopTepa Ha wnanbHyo knetb 12 (puc.1). Penbcbl AOMKHbI ObITb TakoW ANWHbI, YTOObLI OHM NPOXoaunu No Bcewn
LWUMPVHE NnoWaAKkM TpaHcnopTepa W 3axO4unu 3a LWnanbHylo knetb 12 Ana coegvHeHus € APYrYMMU  perbcamu.
Konunyectso penbcoB JOMKHO COOTBETCTBOBATL KONMYECTBY AOMKpPaTHBIX YNOPOB Ha OAHOW CTOPOHE TpaHcdhopmaTopa.

Kaxablii penbc 7 OOMMKEH COCTOATb U3 ABYX YacTel, CoeanHseMblX Haknaakamu 9, Ans pasbema nocrie nepemeLleHus
TpaHcdgopMaTopa Ha LWnanbHyto KneTb.

3.19. lMNepemelyeHne TpaHcdopmaTopa C TpaHcnopTepa MO penbcam (Mnv LWBennepamM) Ha LwwnaneHyl knete 12
cnegyet Npov3BOAMTbL PaBHOMEPHO (6e3 pbIBKOB M TONMYKOB) 3anektponebenkom npu MoMoLM MOSIMCNACTOB MIU
TpakTopom (C-80, C-100) ¢ nonucnactamum.

3.20. Heob6xoanmo noaroToBUTbL HaZleXXHOe YCTPOWMCTBO 3eMIISIHOrO sikopsl (aHkepa) 11, K KOTOpoMy npukpennseTcs
oaVvH KoHew, nonucnacta 10.

Pasrpyska TpaHccopmaTopa rmapasimyeckumm JoMKpaTamm

3.21. lMocnepoBaTenbHOCTb BLIFPY3KM TpaHcopmaTopa rMAPaBIMYECKUMU OOMKpaTaMn C KeNe3HOO4OPOXHOro
TpaHcnopTepa 1 yCTaHOBKM €ro Ha KapeTku nokasaHa Ha puc.1.

3.22. TpaHcnopTep 1 onsa obecneyeHns yCTOMYMBOCTM NMPW BbIrpy3ke TpaHcopmaTtopa 2 HeobxoAMMO MOOKIUHUTL
wnanamu (aepeBsiHHbIMK Bpyckamun) 3 1 yCTaHOBUTL MeTannmMyeckne KnuHbsi Nog koneca TpaHcnopTepa (puc.1, a).

3.23. [Ina ycTaHoBKM TpaHcdopMartopa Ha BCMOMOraTeslbHble XXenesHOAOPOXHble peribCbl CriedyeT MNpUMnoaHATb
JOMKpaTaMu 5 ogHy CTOpPOHY TpaHcdopmaTopa, yopaTb onopHble Gpychbst 3 (YNOXEHHbIE Ha BPeMsi TPaHCMOPTUPOBKH),
BMECTO HMX YMOXUTb MNATb-LUECTb OTPE3KOB AOCOK ANMUHOM okono 0,5 M, yCTaHOBUTL BCMOMOraTesSibHbI penbe 7,
CMasaHHbI TaBOTOM, U OMYCTUTb TPaHC(OPMAaTOp Ha YCTAHOBJIEHHbIM PEribC; aHanmoOrM4YHO MOAHSATH APYryl0 CTOPOHY
TpaHcdopMaTopa U YCTaHOBUTb BTOPOW PesibC.

CnepnyeT nNponoXutb penbcbl MO BCEW ANWHE LINanbHOW knetn 12, coeauvHuTb Mexay coboi Haknagkamu 9,
3aKpenuTb K LWNanbHOW KNneTn U cMasaTb TaBOTOM.

3.24. [lo Havana nepeaBMxeHNs TpaHcopmaTopa Ha LWwnarnbHy knetb 12 cneayet y6eanTbesi B HanMymMm cTanbHbiX
ynopos 13, npMBapeHHbIX K penbcam, NOBTOPHO NPOBEPUTL COCTOsIHWE anekTponebeaku, nonucnactos 10, CTPONKy MX K
TpaHcdopmaTopy 1 skopto 11, HageXHOCTb YCTaHOBKM NocneaHero.

3.25. CnepyeT nepemectutb TpaHchOpMaTop C TpaHcnopTepa Ha LunanbHyl KrneTb, OTCOEAMHUTb OT Haknagok 9
BCMOMOraTenbHble penbecbl 7, pa3obpaTb npuneratLmin K TpaHCNopTepy paA LWNanbHOW KIeTu, a Takke NOAKIMHOBKY 4 v
CHATb MeTannmnyeckne KNnHbA NoA Konecamu TpaHcrnopTepa; nocne atoro yoparts TpaHcnopTep.

3.26. N'vapasnuyeckummn goMkpaTamun criefqyeTt onycTuTb TpaHcopMaTop Ha LWNanbHYo KneTb 12, yMeHbLUEHHY0 no
BbicoTe Ao 0,6-0,7 m. 3a cyeT ocBOGOAMBLUMXCS LUMAn BbINOXWUTE BTOPYHO LWNanbHyto knetb 14 Bbicoton ot 0,6 0o 0,7 m
Ha Xerne3HoOOPOXHOM MyTW (Ha MecTe TpaHcrnopTepa); Npy NOAroTOBKE LunanbHOW Knetu 14 npedycmoTpeTb MpoeMbl
ONsi NoOfa4n 1 yCTaHOBKM KapeTok ¢ kaTkamm 15.



3.27. Tocne nNpoknagkn W 3akpenneHus BCoMoraTenbHbIX PernbCcoB 7 crnegyeT nepemectuTb TpaHcdopmaTtop co
WwnanbHoM kNetn 12 Ha wnanbHyo KneTb 14, ycTaHOBUTL rMApaBnvyeckMe JOMKpaThl 5, nooYepeaHo NOAHUMAs Kaxayto
CTOPOHY TpaHcdopmaTtopa; ybpaTb BCnoMoraTenbHble >Xene3HOLOPOXHbIe penbChl, NogaTh KapeTkn ¢ kaTkamu 15 B
npoeMbl WnanbHon knetn 14 (puc.1, x), yCTaHOBUTb U 3aKPENUTL UX.

3.28. PaBHOMEPHBLIM HaXXMMOM [OMKPATOB crneayeT nNpunoaHATb TpaHcdopmartop, pasobpaTe OAUH psA LWnanbHou
KNetTn (OPUEHTUPYACH MO HWKHEMY MONOXEHUIO LUTOKOB [OMKPATOB), MOCTEMEHHO OMyCTUTb TpaHcdopmatop Ao
YCTaHOBKM KapeTok C katkamu 15 Ha xenesHodopoXHbIA MyTb 8, OKOHYaTenbHO 3aTAHyTb 60OMThI, NpuKpennsowmne
KapeTku k 6aky TpaHcdopmaTopa.

TpaHcnopTMpoBKa TpaHC(OPMaToOpOB M UX Y3MOB K MECTY MOHTaxa

3.29. TpaHcnopTupoBka TpaHcdopmaTopa OT MecTa pasrpys3ksm K MeCTy MOHTaxa [OorbkHa npou3BoaUTLCS
XKene3HoOOPOXKHLIM TPaHCMOPTOM MMM NO LLUOCCEWHBbIM UMK FPYHTOBLIM AoporaMm 6e3penbcoBbiMY BUAaMu TpaHcnopTa
(aBTOMawwMHaMK, TPaKTOPHbIMW nNpuuenamun, Tpanunepamu) COOTBETCTBYHOLEN rpy3onogbemMHocT. [onyckaeTcs
NpUMEHeHne caHen Ans nepesBo3kn Mo cHery. [ins TpaHcdopmaTtopoB Maccon 6onee 10 T OOMXKHbI NMPUMEHATLCH
crneupanbHble caHu.

3.30. TpaHcnopTHble CpeacTBa, NPUMEHSIEMbIE NS NEPEeBO3KM TPaHCOPMAaTOPOB, AOMKHbI UMETb FOPU3OHTasbHYHO
rpy3oByto nnatcopMy, AOMycKawLlyio CBOOOOHYK YCTaHOBKY Ha Hew TpaHcdopmaTopa. lNMnatcdopma TpaHCNOPTHOro
cpeacTtBa Oo/mkHa ObiTb XecTkom u obecneuvvBaTb paBHOMEpPHOE pacnpedenieHve Beca TpaHcdopMmaTtopa Mexay
OoTAeNbHLIMW ONOPHBIMKU Bpycamu 1 No AnNuHe Kaxxgoro bpyca.

3.31. bonbluas ock TpaHcopmaTopa AoMkHa coBnaaaTh C HanpaBneHnemM OBMKEHUSA NPU NepeBo3kKe.

3.32. Mexagy pgHuwem TpaHcdopmaTtopa M MnatopMOoi TpaHCMOPTHOrO CpeacTBa HeoOXoOUMO MpPONOXUTb
JepeBsiHHble Opycbs, BbICTynawwme 3a AHuwle TpaHcgopmatopa Ha 100-150 mm. [lMepen ycrtaHoBkon 6GpycbeB
nnaTtopmy crnegyeTt O4YUCTUTb OT FPA3N, Macna 1 NOKPbITb CroeM Cyxoro necka TonwmHon ot 0,5 go 1,0 mm.

BbicoTta 6pyca gomkHa obecneumBaTtb mMexay anemeHtamu 6aka TpaHcdopmaTopa u nnatopMon 3a30op He MeHee
15 MM; OTHOLIEHME WMPKHBI Bpyca K BbICOTE AOMMKHO ObITh HE MeHee 2:1.

3.33. Ha TtpaHcdopmaTope v Ha nony nnatopMbl HEOOXOOUMO HaHEeCTM HeCMblBaeMOW Kpackoh Mnosocbl Ans
KOHTPOIS 3a CMeLLeHMEM TpaHcchopMaTopa B NMPOAONbLHOM M NOMEPEYHOM HaNpaBneHUsX Npu TPaHCMOPTUPOBKE.

3.34. MNepeBo3ka TpaHchopMaTOPOB BOSIOKOM MM HA MeTansMyYeckom fnmcTe 3anpeLyaeTcs.
3.35. Npu nepeBo3ke TpaHcopmaTopa He AonycKaeTcs:

a) NPUINoXeHWe TAroBbIX, TOPMO3HbIX UMK KakMx-NMbo ApYrux YCUIWUIA K SNeMeHTaM KOHCTPYKUMU TpaHcdopmaTopa
(KpOMe KOHCTPYKLUIA, crnieumanbHO NpegHa3HayYeHHbIX Ans 9Ton uenu);

6) OAHOCTOPOHHEE NCKYCCTBEHHOE YBENMYeHne KoadduumeHTa 3anaca yCTonunMBocTM G6annacTHbIM rpy3oMm;
B) CMeLLieHne TpaHcdopMaTopa 1 ONOPHbIX BPYCbEB OTHOCUTENBHO MNAaTdOPMbI UM OTHOCUTENBHO APYr Apyra.

3.36. [lonycTMble CKOPOCTM ABWXKEHWUSI TPAHCMOPTHbLIX CPEACTB NPU TPAHCMOPTUPOBKE TPpaHCOPMAaTOpPOB yKas3aHbl B
Tabn.1.

Tabnvua 1
TpaHcnopTHOe cpeacTBO JonycTnmble CKOpoCTH, KM/4
Ha npsiMom Ha KpUBbIX Ha cnyckax 6onee
y4acTke y4vacTtkax 60%
ABTOMaLLVHbI 40 20 10

Mpuuenbl-TAXKenoBo3bl rpPy30No04bEMHOCTLIO, T:

20 15 8 5

40 12 6 5



60 10 5 5

120 8 4 5

CaHn 5 3 3

MuHUManbHble paanycbl KPMBBIX NMPOE3XKEN YacTu B NnaHe, M: Anst aBTOMALUUH U NPULENOB-TSKenoBo3oB - 30;
ans caHen - 10.

3.37. Tpacca TpaHCNOPTUPOBKW TpaHcopmaTtopa, COrfnacoBaHHas C MECTHbIMU [AOPOXHO-3KCMNNyaTauMOHHbIMU
opraHusauusiMu, JOMmKHa COOTBETCTBOBaTb CreytoLumm TpeboBaHusim:

LUMPVHA NPOE3Xen YacTn - He meHee 4,5 m;
NpPoAonbHbIE YKMOHbI HA CNyckax U nogbemMax - oT 6 4o 8°.

3.38. Cxembl norpysku, crnocobbl KpenneHuss TpaHcopmaTtopa Ha TPaHCMOPTHOM CPeACTBE, pPeKOMeHOyewmbie B
3aBMCUMOCTM OT KayecTBa OOpOoru, U OTNPaBOYHOM Macchl TpaHcdopmaTopa, TPaHCMOPTHbIE CPEACTBa, YCTOMUYNBOCTD U
caBuvrapoLme ycunusa onpegensitotca cornacHo "MIHCTpyKUuumM no TpaHCNOpTMPOBaHUIO CUMOBbLIX TpaHCOpMaTopoB A0

BCH 293-T2
110 kB BkntounTenbHO 6e3penbCcoBbIMU BUgAMKU TpaHcnopTa MMCC COCP

3.39. [leMOHTMpOBaHHbIE Y3Mnbl U AeTany TpaHcdopmaTopa OOMKHbI NepeBO3UTbCS OT MecTa pasrpysku K MecTy
MOHTaa aBTOTPAHCMNOPTOM crieaytoLwumM o6pa3om:

a) macnoHanonHeHHble BBoabl 110 kKB 1 koMnnekTyowme getanu K HUM - B yNakoBKe 3aBO4A-U3roTOBUTENS;

6) TpaHcdopMaTopbl TOKa - B COGCTBEHHbIX KOXYyXax, 3anuTbiMM MacrioM U repMeTUYECKN 3aKPbITbIMU BPEMEHHBLIMU
3arnyLkamu;

B) BBOAbI A0 35 KB BKMOUYMTENBLHO, KOMNJeKTywLwaa annapartypa 1 I'IpVI60pr, asuratenun n Hacocbl, Mernkue getanm n
Yy3-bl, KpeneXHble 1 3anacHble YacTh - B AePEeBAHHbIX YNaKOBOYHbIX ALLMKaX;

r) pacwvpuTenb W JeTanu €ro MOHTaxa, oxnaguTenu, paguaTopbl, BbIXITOMHas Tpyba, kapeTkn C KaTkamu,
TePMOCUMOHHbIE PUNbTPbLI U T.M. - 6€3 AOMNONHUTENBHON YNaKOBKM, HO HAAEXHO 3alLMLLEHHBIMM OT NONagaHus Bnarv BO
BHYTPEHHWE NOMOCTK B NpoLecce NepeBo3ku.

4. XPAHEHUE TPAHC®OPMATOPOB U UX Y3J10B 1O HAYAJTIA MOHTAXA.
NMPUEMKA TPAHC®OPMATOPOB B MOHTAX

XpaHeHue TpaHcopmaTopoB

4.1. TpaHcdopmaTopbl MowHocTeo Ao 6300 kB-A, HanpskeHvem Ao 35 kB BKMOYMTENBHO TPaHCMOPTMPYIOTCA C
3aBofa C YCTaAHOBMEHHbIMW M 3aMOSIHEHHBIMW MacnoM A0 HOPMAaslbHOrO YPOBHS pacluMpuUTensmu; TpaHcdopmaTopsbl
MoLHocTbio 2500, 4000 n 6300 kB-A TpaHCNOPTMPYHOTCS C AEMOHTMPOBaHHBIMU pagnaTtopamu.

4.2. B neprop XpaHeHUs1 ykasaHHOW rpynnbl TpAaHCOPMaTopoB HEOOX0AMMO:

a) nepuoaMvecky NpoBepsTb YPOBEHb Macna B pacluvpuTene U npu MOHWXEHWWM ero (B CBA3WM C WU3MEHEHWeM
TemnepaTtypbl) NPON3BOAUTL AONMNBKY Macna;

6) npun xpaHeHnn 6onee roga He pexe 1 pasa B 3 MeC NPOBEPSATb SNEKTPUYECKYIO MPOYHOCTL Macna, Kotopas AomKHa
COOTBETCTBOBAaTb HOpMaM, npusefeHHsIM B Tabn.M1.6.

4.3. Ha tpaHcdopmaTopbl MowHocTbio 10000 kB-A u Gonee, HanpsikeHneM Ao 35 kB BkNOUMTENBHO, OTNPaBnsiemMble
C 3aBofa 3anoflHeHHbIMM MacrnoM, Ho 6e3 yCTaHOBMEHHOro pacluMpuTens, Mo NpubbLITUM Ha nnowagky cnegyet
YCTaHOBUTb pacLUMpuUTENb He No3Hee YeM Yyepes 6 Mec nocrne OTnpaBku C 3aBOAA-U3rOTOBUTENS U NPOU3BECTW JOMNMNBKY
CyXvM MacrioMm, COOTBETCTByKOLMM HopMam Tabn.l11.6 u l11.10 u nNpoBepeHHbLIM Ha CMeLMBaHWE C Macrom,
HaxoasLwmmcs B TpaHcopmaTope.



Honveky Macrna HeoGXoauMOo MPOU3BOAUTL NOCKE MPOBEPKU FTEPMETUYHOCTU YNINOTHEHWI, UCMbITAaHUA Npobbl Macna
13 TpaHcgopMaTopa U NpefBapuTENbHON NPOBEPKU XapakTEPUCTUK N30SIALMM.

4.4, TpaHccopmaTtopbl HanpsxeHnem 110 KB He3aBUCMMO OT MOLLHOCTK, TPaHCNoOpTUpyeMble C 3aBOAa-U3roToBUTENS
3anofnHeHHbIMM Macnom, Ho 6e3 pacwmpuTens, a Takke TpaHcnopTupyemble 6e3 Macna, He nosgHee 4Yem yepes 3 mec
CO AHA NpUObLITUA Ha NMOWAaAKY AOMKHbI OblTb 4ONUTLI UMW 3aNUTbl MACIIOM.

Ocratkmn Macna co gHa 6aka TpaHcdopmatopa, npubbiswero 6e3 macna, Heo6xoaUMO UCMbITaTb Ha SNEKTPUYECKYHO
NMPOYHOCTb.

4.5. XpaHeHuWe TpaHCcOpPMaToOpOB, TPAHCMOPTUPYEMBIX C 3aBOAA-U3roToBUTEnss Ges macna, ¢ U3ObITOYHbIM
[aBrieHreM Cyxoro Bosayxa Unu asoTta Nnpou3BoauUTCS B COOTBETCTBUM C yKkasaHWsSMU N.4.19 HacToALEN MHCTPYKLUK,

4.6. Ecnn moHTax TpaHcdhopMaTopoB, TpaHCNOpTUPYEMbIX C 3aBofa-u3rotosutensa 6e3 macna unm ¢ macnom, Ho 6es
paclwmpuTens, 3agepXvBaeTcs Ha Cpoku OGonee ykasaHHbix B nn.4.3 u 4.4, HeobGXOoOUMO BPEMEHHO YCTaHOBUTb
pacwmpuTens 1 3anuTb (4ONUTL) TpaHcdopMaTop MacrioMm.

4.7. Obixanne pacwmputens ocyulecTBndaeTcd Yepes BO34yXO0CyLnNTenb, 3anosiHEHHbIN CyXuM cunukarenem.

4.8. YpoBeHb Macna B paclumputenie nepuoauMvecku AOIMKEeH KOHTponupoBaTbesi (NMpv HeobxoaumMocTu creayet
ponueatb Macrno). He pexe 1 pasa B 3 mec Heob6xoanmo 6paTb Npoby macna Ansa UCnbiTaHus.

4.9. Heobxogumo nepuoamnyeckn nNpoBepsiTb COCTOSHWE TpaHcdopmaTtopa. B cnyyae nosiBneHns noatekoB macna w
APYrMX HeJoCTaTKOB AOMKHbI BbITb MPUHATBI CPOYHBLIE MEPBI MO NX YCTPAHEHMIO.

4.10. Mocne OKOHYaHUS CpoKa XpaHeHUs credyeT OoPOPMUTL akT O NMPUEMKe CUIIOBOro TpaHcdopmMaTopa B MOHTaX
(npunoxexue 5). B nepeom pasferne akTa 0TMeYaloTCsl BCe aTanbl XpaHeHUst TpaHcgopMaTopa U ero yanoB 4o Havana
MOHTaxa.

lMpoBepka repMeTU4HOCTN TpaHCHOPMaToOpoB

4.11. NpoBepKy repMeTU4YHOCTM TpaHcdopmaTopa cneagyeT NPon3BOAMTE Nepes Havyanom MOHTaxa TpaHcdopmarTopa
unu nepep AONMBKOW Macna.

[lo npoBepKkn repMeTUYHOCTM 3anpeLlaeTca NogTarnBaHme YNNOTHALWKNX 6onToB.

4.12. FepMeTUYHOCTb TpaHC(OopPMaTopoB, TPAHCMOPTUPYEMbIX C paclUMpUTeneM, onpeaensieTcs B npedenax oTMeToK
macrioykasaTternsi.

4.13. TllpoBepky repMETUYHOCTU TPAHCOPMATOPOB, TPAHCMOPTUPYEMbIX C MaClioM W AEMOHTUPOBAHHbLIM
pacwmpuTenem, HeobxoaUMOo NPOU3BOAUTL AaBEHMEM CcTonba Mmacna BbiCOToM 1,5 M OT YPOBHS KPbILWKM B TeYeHue 3 4.

TpaHcdopmaTop cuuTaeTcs repmeTWYHbIM, €Cnu Npu npoBepke He o6HapyxeHa Teyb Macna B MecTax,
PacnonoXeHHbIX BbILLE YPOBHSI Macra, C KOTOpbIM NPUBLIN TpaHcdopMaTop.

4.14. JonyckaeTcsa NpoM3BOAUTb NpeaBapuTENbHYH0 NPOBEPKY rEPMETUYHOCTU TpaHCHOPMaToOpoB co3naHueM B HGake

2
n36bITouHoro gaenenus 0,15 krc/cm

TpaHcdopmaTop cuMTaeTcsi repMeTUYHbIM, eCrin No UCTedeHun 3 4 AaBneHve noHusutcs He Gonee yem go 0,13

2
Krc/cm
4.15. OkoH4aTenbHasa NpoBepka repMeTUYHOCTUN JOIMKHA NPOU3BOAUTLCS NOCHE MOHTaxa TpaHcdopmaTopa.

4.16. MpoBepKy repMeTUYHOCTM TPaHCHOPMAaTOPOB, TPAHCNIOPTMPYEMbIX Ge3 Macrna, 3anofHEHHbIMU CyXMM BO3[yXOM

2
U1 MHEPTHBLIM ra3oMm (a3oToM), cnegyeT NPom3BoanTbL co3faHnem B 6ake n3bbiToyHoro aasnerus 0,25 krc/cm

2
TpaHcdopmaTop cuutaeTcs repMeTUYHbIM, eCnin JaBrieHne NoHn3uTCs Yepes 6 4 He Gonee Yem go 0,21 krc/cm ™ npwu
n3mMeHeHUn Temnepatypbl Bo3gyxa ot 10 go 15 °C.

2
4.17. Co3pgaHue u3bbITO4HOrO AaBneHust B Bake TpaHcdopmaTopa 0,15 wnmn 0,25 krc/cm ™ cnegyeT Npou3BOAUTL
OAHUM K3 CcrieayloLmx crnocoboBs; HakauMBaHMEM OT KOMMPeccopa vepes CunvkKarenesbln BO3AYXOOCYLUUTENb CyXOro



BO3ayxa; nogadew B 6ak cyxoro asota (TOCT 9293-59%).

* Nenctyet FTOCT 9293-74. - Mpumeyvanue "KOOEKC".

4.18. TMpu 3anonHeHun Gaka TpaHcopMaTopa a30TOM [OMKHbI  OblTb  MPUHATHI  creuuanbHble  Mepbl
NPenoCTOPOXHOCTY A5 UCKITIOYEHUS BO3MOXHOCTM NoJdayn B TpaHchopMaTop yBRaXHEHHOro rasa. Heobxoammo:

a) yCTaHOBUTb 3aMOSIHEHHblE a30TOM HannoHbl Ha cneumanbHbIX CTeHAAaX BHU3 BEHTUNSIMU; Yepes 6-8 4, nocTeneHHo
NPUOTKPbIBAsS BEHTUMM, BbINYCTUTL CKOMMBLLYIOCA CMECh ra3a C BOAOW;

6) 0TO6paTb I'Ip06bl asoTa 13 Kaxgoro 6annoHa u HanpasuTb B XMMUYECKYHO na6opaTopM+o Ona npoBepkn Ha Hanun4dne

. 3
BNarv, CoAep>xaHne KoTopow AOMKHO ObiTb MeHee 30 Mr/m ™ ;

B) nocne yctaHOBKU 6annoHoB B HOpMaJibHO€ NOoJIoXXeHne npucoeanHnTb UX K BO3OYXOOCYLUUTENAM, 3anOJIHEHHbIM
CyXuUmM cunukarenem, 1, nnaBHO OTKPbIB 3arMoOpHble BEHTUNN, NOAAaTb Yepeld peayKTop a3oT B bak TpaHcopmaTopa npu

n3dbiToyHom aaeneHumn 0,25-0,30 krc/cm 2

4.19. lNpoBepka repMeTUYHOCTM TpaHCGOPMaTOPOB, TpaHCMNOPTUPyeMbix 6e3 macna, ¢ M3BbITOYHbIM AaBleHUeM
CyXoro asoTa (Cyxoro Bo3fyxa) NpovM3BOAUTCS MAaHOMETPOM (MOCTaBNAEMbIM 3aBOJOM-U3rOTOBUTENEM) HE No3aHee Yem
yepe3 10 gHew nocrne NpubbITMSA Ha NNowaaky (B AanbHENLWeM - eXXeMeCcsiHHO B TeYeHne cpoka xpaHeHust). MonyyeHHble
[aHHble COMOCTaBMAT C BENWYMHOW M3OLITOYHOro AasreHns BHYTpu Gaka nepen oTnpaBkon TpaHcdopmartopa ¢
3aBOAa-M3roTOBMTENS, KOTOPas yKasblBaeTCH B TEXHUYECKON JOKYMEHTaLuUN.

Mpn HanMuum NPU3HaKOB HapyLUEHUS FepMEeTU4HOCTU HeobxoamMmo onpegenuTb MeCcTo HapyLleHUs YNrAOTHEHUN,
BOCCTaHOBUTb FEPMETUYHOCTb U MPUHATL MEPbI K YCKOPEHMIO MOHTaXa TpaHcopmartopa.

4.20. BbInonHeHne npoBepku repMeTUYHOCTU crnedyeT odopMUTL NPOTOKONOM, ykasaB cnocob un pesynbTathbl
NpOBEPKM.

XpaHeHue y3noB TpaHchopMaTopoB
4.21. MacnoHanonHeHHble ManorabapuTtHble BBoAbl HanpsbkeHnem 110 kB HerepmeTUuHOM KOHCTPyKUMM nocne

NpuUGLITUS HA MECTO MOHTaXa HeoGXoaMMO pacnakoBaTb M YCTaHOBUTL BEPTUKANbHO Ha creumarnbHbiX CTokax (puc.2),
obecrieuns HopMarbHy0 paboTy MMAPaBIMYECKOro 3aTBOpa U AbIXaTenbHOro YCTPOMCTBRaA.
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Puc.2. Ctonka gnsa xpaHeHus BBoga HanpsbkeHnem 110 kB

4.22. Beogbl HanpsbkeHneM 110 kB repmMeTU4HOM KOHCTPYKUUW criedyeT XpaHuTb B YMNAKOBKE B FOPU3OHTaNbHOM
NONOXEHUN Mo HABECOM; NPW 3TOM BEHTUIN AOIMKHbI ObITh OTKPbITHI.

[aBneHne BO BBOAE [AOMKHO KOHTPOMMPOBATLCA NO MaHOMETPY; NMpW HeobxoouMoCTu criedyeT oTperynuposaTb
[aBrneHve J0 BEenuYmnHbI, yka3aHHOM B pasf.5 HacToswen NHCTpykumm.

4.23. Paguatopsbl, NpuobIBLUME OTAENBHO, CredyeT XpaHUTb Nog HaBecoM, Ha AepeBsHHbIX GpYcbsaX, C YNNOTHEHUEM
oboux chnaHUeB pagnMaTopoB 3arnyLwKkaMn Ha Pe3MHOBbLIX NPOKaaKax.

4.24. ObopyaoBaHve Ans OXnaguTenbHOro yCTponcTBa (Hacockl, MacnooxnaguTernbHble KONOHKK, agcopbepsl 1 T.0.)
HeobXoAMMO XpaHWTb B 3aKpblTOM MOMelleHnW. TwaTenbHo YNNOTHUTL BCE OTBEpPCTUs y3noB obopyaoBaHuA
oXnaguTenbHOro yCTPONCTBA, Yepes KOTopble MOXET NPOHWUKHYTL BRara.

4.25. TpaHcdopmMaTopbl TOKa, TPaHCMNOPTUPYyeMble OTAeNbHO, HeoBXOAUMO XpaHUTb B MOMeLleHun (Mnu nop
HaBECOM) B COGCTBEHHbIX KOXKYyXax, repMETUYECKM 3aKpbIThIX 3arnyLukami (B NOMOXEHUU, COOTBETCTBYIOLLEM HAAMUCK Ha
KoXyxe "Bepx') M 3anuUTbIX TPaHCOPMAaTOPHLIM MacroM, 3MeKTpuyeckass MPOYHOCTb KOTOPOro B 3aBMCMMOCTM OT
HanpsKeHUs1 TpaHCHOPMaToOPOB TOKa JA0SHKHa COOTBETCTBOBATL AaHHbLIM, NpUBeAeHHbIM B Tabn.M1.6.

4.26. BbixnonHyto Tpyby (NpubbiBLUYO OTAENbHO), KapeTkn C KaTkamMu U MNpoyYne ysnbl, TpaHcnopTupyemble 6e3
yMaKkoBKW, criefyeT XpaHWTb YCTAHOBMEHHbIMW Ha [AepeBSAHHbIX HacTunax Ha OTKPbITOM BO3Ayxe Mo HaBecoM,
WCKMOYaloLwL MM nNpaMoe nonagaHve atMocdepHbIX OCafKoB.

4.27. Pene rasoBoe, pene ypoBHA Macna, pene RS-1000, TepmMoOMeTpbl, TEPMOMETPUYECKME CUrHaNM3aTopbl,
BO34yXOOCYLUMTENN, KOMMMEKTYHLLYO annapaTypy, Kpenex, MacrnocTOMKyl0 peavHy, BBoAbl HanpsbkeHuem 3-35 kB un
npo4ve y3nbl He0bX0AMMO XPaHWUTb B 3aBOACKOM YNaKOBKE B 3aKPbITOM CYXOM MOMELLEHUN.



5. MOArOTOBKA K MOHTAXY Y3/10B TPAHC®OPMATOPOB

O6LLMe nonoxeHns
5.1. [lo Hayana MoHTaxa HeobxoaAnmo:
a) M3y4nTb TEXHNYECKYHO JOKYMEHTALMIO Ha TpaHcdopmaTop, NPUCHaHHY 3aBOAOM-U3rOTOBUTENEM;

6) NoAroTOBUTb NOMeELLEHUE (MOHTaXHYH Nowaaky), obopyaoBaHue, NPUCNOCOBNEHUs U UHCTPYMEHTbI, UHBEHTapb U
maTtepuansi;

B) MOArOTOBMTb Y3nbl TpaHcopmaTopa.
5.2. XapakTepucTukn TpaHcopmaTopHOro Macna®, Heo6XoAMMOoro Ans 3anveku (Mn 4ONMBKKM) TpaHcdopmartopa, ¢

y4yeToOM [OMOSNHUTENBHOrO KONMMYecTBa Ha TexHomnornyeckme Hyxabl (5-10% obuen maccel TpaHcgopmaTopa) OOMKHbI
CcoOTBEeTCTBOBaTL Hopmam T1abn.M1.6 1 M1.10.

* NogroTtoBka TpaHCHOPMATOPHOro Macna u cneumanbHoro obopyaoBaHua no nn.5.2-5.4 n 5.6 Bo3naraetcs Ha
npeanpuaTMe-3akasyuvka.

5.3. Ecnn Heobxoammoe konmnyecTso Macna u obopygoaHve Ans ero o6paboTku 1 3anmBKn OTCYTCTBYIOT, MpUCTynaThb
K AerepmeTumsaumn TpaHcdopmaTopa 3anpeLiaeTcs.

54. Cne,qyeT noaroToBUTb 4YUCTble MeTariM4eckne emMKOoCTH, 060py,D,OBaHHbIe MacJlioOMepHbIM yCTpOI;ICTBOM,
NPUrogHble Ons BPEMEHHOrO XpaHeHWs macna, CiMBaeMoro M3 TpaHcdopmartopa, U NpoBEpPEHHY0 CUCTEMY 3aliMBKU
MacrioM, COCTOALWY K13 npeaBapuTesibHO OYULLEHHOro, NPOMbITONO U MUCNbITAHHOINO MacrnonpoBoda C 3aABWXKaMun ”

3
KpaHamu 1 MacnoHacoca Npon3BoANTENBHOCTbIO 2-4 M /4 oNsa 3anvBKY M OONUBKU Macra.

5.5. CnegyeT nNogroToBUTbL KOMMMEKT Npnbopos 1 obopyaoBaHMs, HEOOXOAUMBIA ANs UcnbiTaHus TpaHcdopmaTopa u
€ro y3ros.

MepeyeHb NpUGOPOB U OGOPYAOBaHWS YCTaHaBNMBAETCH B COOTBETCTBUM C OOBLEMOM MPOBEPOK M UCMbITAHWUN,
NpPeayCMOTPEHHbLIX HACTOSILLEN MHCTPYKUMEN.

Mpubopbl, NpUMeHAeMbIE NPU UCMbITAHUSX, JOIMPKHBI COOTBETCTBOBATL AENCTBYOLWUM npasunam focynapcTBeHHOro
komuteTa ctaHgaptoB CoseTta Munnctpos CCCP.

5.6. Heobxogumo nogrotoBuTb OOOpyooBaHMe W cpefacTBa, obecneuuBatowme cobnogeHne MNpPOTUBOMOXKAPHbBIX
TpeboBaHU Npy MOHTaxe TpaHcdopMaTopoB..

lMoaroToBKa K MOHTaXy BBOAOB HanpshkeHvem 3-35 kB

5.7. Beogpl, TpaHCMOPTMPYEMble OTAENbHO, HEOOXOAMMO OYUCTUTL OT rpsA3n u Brarn cnuptoM (FTOCT 5962-67*) n
y6eanTbcsa B OTCYTCTBUM NOBpexaeHui apdopa.

* Ha tepputopun Poccunckon ®epepauun gencteyet FTOCT P 51652-2000. 3geckb n aanee no TekcTty. - NpumedaHue
"KOOEKC".

5.8. [lo ycTaHOBKM Ha TpaHcopmaTop BBOAbLI JOMMKHbI ObITb UCMbITaHbl MOBLILLEHHBIM HanpsXXeHnem yactoTtomn 50 My
B TeyeHue 1 MuH (Tabn.2).

Tabnuua 2
HomunHanbHoe HanpsixeHue, kB VcnbiTaTenbHoe HomuHanbHoe WcnbiTatensHoe
HanpspkeHue, kB HanpspkeHue, kB HanpspkeHue, kB
3 25 15 57

6 32 20 68




10 42 35 100

Mpy mncnbiTaHMAX HWKHIOW YacTb BBOAA crieQyeT Norpys3vTb B TpaHCHOpMaTOpHOE Macrno, a BHYTPEHHIO 4YacTb
BBOOOB HanpsbkeHnem 15, 20 u 35 kB 3anonHMTb Macnom; npu 3anofiHEHUW MacroMm BbIMYCTUTb BO3AyX 4epes
OTBEpPCTUS.

MoaroToBka MacnoHanosIHEHHbIX ManorabapuTHbIX BBOAOB HanpshkeHnem 110 kB

5.9. 3ameHy Macfna BO BBOAE MNPWU HanNuumm MeXaHW4eCKUX MpPUMeECEeNn, MOHMKEHUN INEKTPUYECKOM MPOYHOCTU U
HE3HaYUTENbHOM OKMCIIEHMN HEOOXOAUMO BbIMOSHATb npun ycnoBun HeECOOTBETCTBUA TaHIreHca yrina gU3NneKTpn4eckmnx

notepb (fgZA) uM3onauMM BBOAA YCTAHOBMEHHLIM HOPMAM.

5.10. 3ameHsiemoe (UnNu gonuBaemoe) Macro [AODKHO COOTBETCTBOBAaTb BCEM TpeboBaHMAM, NPUBEAEHHbIM B
Tabn.M1.10, n UMeTb ANEKTPUYECKYHO NMPOYHOCTL HE MEHee:

ONs BBOAOB HErepMeTUYHON KOHCTPYKLUK - 45 KB;
ONs BBOOOB repMeTUYHOW KOHCTpyKummn - 50 kB.

5.11. MacnoHanonHeHHble BBoAbl 110 KB HeErepmeTu4HOWM KOHCTPYKLUMKU Nocne NpubbITUSE HA MECTO MOHTaXxa cnegyet
HeMe[eHHO pacnakoBaTtb U YCTaHOBUTb B BEPTUKArbHOE MONOXEHWE.

PacnakoBky n mogbem BBOAA W3 YNakOBOYHOMO ALMKA CriedyeT NpousBoAWTb C BombLUen OCTOPOXHOCTbIO. [lpu
pacnakoske BBoga 110 kB Heobxogumo CHATb AOCKM C Haanucbio "BepX", BbIHYTb BEPXHWE MOMOBMHLI PaCMOPOK,
yaepXuBaoLwmnx BBo B ALLMKe; OOKOBblE CTEHKM ALUMKA HE CHUMAaTb, Tak Kak HWXHWE pacnopku, Ha KOTOPbIX pasmeLleH
BBO[, 3aKPEMNmeHbl Ha 9TUX CTEHKaX.

K pbiMam Ha onopHoM donaHue coeaMHUTENBHOW BTYIKW BBOAA CrieayeT NPUKPENnnUTb KaHaTbl, NOABELLEHHbIE Ha KPIOK
noabLEMHOro yctponcTtea. B cepeamHe BepxHeln capdopoBOM MOKPLILKM HeobXoamMmo ycTaHoBUTbL ckoby 2 (puc.3) ¢
pe3nHOBOM NPOKNagKon 4, NPUKPENIEHHY K nonucnacty. 3aTeM NOAHATbL BBOL O4HOBPEMEHHO KpHOKamMu MOogbEeMHOro
YCTPOWCTBA M NONMCNacToM.

Puc.3. Moabem macnoHanonHeHHoro BBoAa HanpsixexHnem 110 kB 13 ynakosku
1 - BBOf; 2 - pasbeMHas ckoba; 3 - nonucnacT; 4 - pe3aMHoBas Npoknaaka.
5.12. [ins npegoxpaHeHuss BBOAA OT OMNPOKMAbIBAHMS HEOBXOAMMO 3akpenuTb mnonmucnact unu obesizaTb KaHaTbl

BEPEBKON B MeCTe pacrnonoxeHusi ckobbl, @ monmcnacT cHATb. MNoaHATLIN BBOA A0MKEH ObiTb BEPTUKANbHO YCTaHOBMEH
Ha cneumanbHouW cTovike (puc.2).



5.13. MNocne ycTaHOBKM BBOAA Ha CTONKE HEOOXOOUMO OYMCTUTL BBOA OT rpsidu, hapdopoBble MOKPLILLKMA NPOTEPETH
cnvptom (FOCT 5962-67), ocmoTpeTb BBOA M yb6eauTbCs B OTCYTCTBMM MOBPEXAEHUA (hapdOopoBbIX MOKPLILEK U
macroykasaTerns, B OTCYTCTBAM T€4M Macna, B Hannyimm scex Nnpobok 1 Apyrux Aetanen BBoga.

5.14. HeobxogmMmo npoBepuTb YPOBEHb Macna B paclumputene, KoTopbii npu Temnepatype 15-20 °C pormkeH
coctaBnaTb 50-60% BbICOTHI cTekna macnoykasatens. lNpu 6onee BbICOKOM YpOBHE OTBEPHYTb MPOOKY AN Bbinycka
BO3AyXa U3 pacLUMpUTEns U CruTb Macno 4Yepes oTBepcTne NpobkM MacnooTbopHOro yCcTponcTea.

5.15. CnegyeT n3amepuTb MEFOMMETPOM CONPOTUBIEHNE U3ONALUN (Rm #1000 MOm) u £gfi BBOga.

B cnyyae HecooTBETCTBMA pe3yrnbTaToB U3MEPEHUI NacnopTHbIM AaHHbIM Heobxoammo oTobpaTb npoby mMacna Ans
UCMbITaHUSA, ANS Yero OTKPbITb OTBEPCTWE ANS AblXaHus BBOAA, OTBEPHYTb NPobKy MacnooTbopHOro ycTpowcTea u
BBEPHYTb LWITyLep ¢ pe3bboin M14x1,5, Ha KOTOpbLIM HaAeTb NPEeABAPUTENBLHO NPOMbITHIA PE3VHOBbLIV LUMaHr. YCTaHOBMB
YUCTBIW COCyA AN Macna, oTBepHyTb Npobky, cnutb ot 0,5 Ao 1 N Macna n nocne NPoMbIBKM cocyaa oTobpaTtb npoby
Macna; 3aTeM 3aKkpbiTb MPOOKYy, BbIBEPHYTb LUTYLEp CO LUMaHroM, BBEPHYTb NPOBKYy MacrnooTOOpPHOro yCTPOMWCTBA,
obecnevnTb HaaexHoe ynnoTHeHWe Bcex Npobok; ncnuitatb Npoby Macna BeoAa.

5.16. [ins oGecneyeHnst HopManbHOM paboTbl rMOPaBIMYECKOrO 3aTBOpPa pacluMpuTens BBoAa Hafo CNWUTb Macrno w3
3aTBOpa, MPOMBbITb €ro MOSIOCTU YACTLIM CYyXMM MacsioM 1 3anUTb B 3aTBOP TaKoe e Macno.

5.17. CnemyeT onpenenuTs £Z8i  BHyTPEHHel M30MSUMA U eMKocTb BBOAA (MPWU MPOBEdEHUM M3MEpeHMit
Temnepartypa BBOAa AoSkHA ObiTb He Hke 10 °C).

[Ins HOBbIX MacrnoHanonHeHHbIX BBOAOB HanpsbkeHneM 110 kB ¢ BymaxHO-macnsiHon usonsumen igﬁ BHYTpPEHHeNn

M30nsiLMM BBOAA He OOIMKeH npeBbiwatb 1% npu £ # 20 °C 1 ucnbiTaTenlbHOM HanpsikeHun go 10 kB.

5.18. Mpn noBpexaeHWn cTekna macnoykasatens paclwmpuTens MacroHanofIHEHHOr0 BBOA4a HerepMeTu4HON
KOHCTPYKUMKN OonycKaeTcda 3aMeHUTb ero HoBbiM U OO0NNTb BBOA MacrioMm Ao Heobxoanmoro YPOBHA NMpu ycrnosun, 4t1o
BBOA OO0 noBpeXaeHua CTeKkna HaxXoawuncAa B BEepTUKaribHOM MOJIOXKEeHUNU U Macno U3 pacwumputena noJIHOCTbH He
BbITEKIO.

5.19. MNpn HapyleHnn yKasaHHbIX YCNOBWUIA, a Takke B TOM Crlyyae, ecriv noBpeXAeHue CTekna macnoykasaTtens
NpOU3OLLNO BO BPEMSsi TPaHCMOPTUPOBKX, BBOA HE [OMNYCKaeTCa B dKCyaTaumio.

5.20. [ina 3ameHbl cTekna macrioykasatens (puc.4) cnegyeT OTBEPHYTb HaKMOHYIO Franky 2 U ranky Anst KpenneHusi
macroykasaTens 1, CHATb BEepXHWUIA AepxaTtenb 4, yCTaHOBUTb Ha HWDKHUI AepxaTenb 8 CTeKNSAHHYI0 TpyOKy AnamMeTpom
35-40 MM, HageTb BEPXHUI AepXKaTenb 4 Ha CTEKNO U CTSDKHYIO LUMUIBKY 7, 3aTSAHYTb ranky ¢ acbecToBbIM YMOTHEHVEM
M 3aKpenuTb Macnoykasartesflb HakMaHOW rankon 2 ¢ acbecToBbIM YNOTHEHMEM Ha LWTyLepe 3.



Puc.4. MacnoykasaTenb MacrnoHanosiHeHHOro Beoga HanpshkeHnem 110 kB

1 - ranka gna KpenneHus macroykasatens; 2 - raika HakngHas; 3 - Wwryuep;
4 - pepxxaTtenb BepxXHUN; 5 - yNnoTHeHUe; 6 - CTEKNO MacnoykasaTtens;
7 - wWnunbka CTsbxHas; 8 - Aepxatenb HUXHUR; 9 - KOHTprarka.

[locne 3aMeHbl CTekna MacrnoykasaTens HeobXoAMMOo A0NWTL Macno BO BBOA,.

5.21. bBymaxHo-6akenuToBble UMNUHAPBI BBOAOB HanpsbkeHnem 110 kB  HerepMeTWYHOM  KOHCTPYKUWW,
TpaHcnopTupyemble B TpaHcdopmaTopHoM Macne (B 6Gake TpaHcdopmatopa BMecCTe C aKTMBHOW 4acTbio WM B
oTAenbHbIX 6aykax), MoryT BbITb YCTaHOBMNEHbI HA BBoAax 6e3 CyLuku, ecnu B3sTas AN UcnbitTaHua npoba macna nmeet
ANeKTPUYECKyto MpoYHocTb He MeHee 40 kB. B npotuBHoMm cnydae OymaxHo-6akenutoBble UWAMHAPBLI criegyet
npocywutb npu 95-100 °C B TeueHne 120 4 6e3 Bakyyma unu 60 4 Npu ocTaTtoyHOM AaBneHum 5-10 mm pT.CT.

5.22. BbicylleHHble OGyMakHO-GakenuToBble LUMNMHAPLI OO YCTAHOBKM MX Ha BBOAAX HEOOXOAMMO XpaHUTb B
TpaHCcGOpPMaTOPHOM Macre, UMEILLEM 3NEKTPUYECKYIO MPOYHOCTb He MeHee 40 kB.

5.23. Ecnn npu NoarotoBKE K MOHTaXy BBOLOB BbICYLUEHHble OyMaXKHO-GakenuToBble LMNWHAPLI Haxoownucb Ha
BO3ayxe bonee 48 4, nocne O4YNCTKN OT BO3MOXHbIX 3arpsi3HEHUA OHU JOMKHbI ObITb MOBTOPHO BbICYLLEHDI.

5.24. Tpn pacnakoBke MacCOHanoONIHEHHONO BBOAA FEPMETUYHOW KOHCTpyKUMM HanpskeHuem 110 kB (puc.5)
HEOOXOAMMO CHATb BEPXHME MOMOBUHBI PACMOPOK, YAEPXKMBAKOLLME BBOAbI B SILLMKE, YCTAHOBUTb Pa3beMHY Cckoby 4 ¢
pesnHOBOM Mpoknagkon (puc.5, a), noaHATb BBOA M3 YNAKOBKW, TaK Xe Kak BBOL HErepMeTUYHOM KOHCTPYKLWM,
YCTaHOBUTb BPEMEHHbIE lepPEBSHHbIE NOACTaBKN 6 (puc.5, 6), Ha KOTOpbIE OCTOPOXHO YNOXUTb BBOA B FOPU30OHTalNbHOE
NonoXeHune, Nocre Yero O4YUCTUTb U OCMOTPETL BBOA,.



Puc.5. PacnakoBka MmacnoHanonHeHHOro repmeTnyHoro BBoga HanpshkeHvem 110 kB

a - pasmelLeHe BBOAA B siLUMKe; 6 - yCTaHOBKa BBOAA Ha BPEMEHHbIX NOACTaBKax;
B - YCTAHOBKa BBOAA Ha CTOMKe; 1 - 3KpaH; 2 - coeanHUTeNbHas BTYNKa; 3 - MaHOMETP;
4 - pazbeMHasi ckoba ¢ pe3vHOBOW NPOKMaAKoii; 5 - Kopnyc KoMNeHcaTopa AaBNeHus;

6 - BpeMeHHble AepeBsiHHbIE MOOCTABKW; 7 - KOMbLEBOW TPOC; 8 - rPY30Bble KOCBIHKN.

5.25. B TexHunyeckon [OKYMEHTauuu 3aBOOA-U3rOTOBUTENS MNPUBOAATCS KPUBbIE 3aBUCMMOCTU  OaBleHus
MacroHarnonHeHHoro Beoaa 110 kB oT TemnepaTypsl okpyxaroLieit cpeabl (puc.6): kpueasi A7) nokasbiBaeT HWKHMIA
npenen naenexus, kpusasa S - BepxHnit npeaen, a kpusas A - naBnenue, yctaHoeneHHoe Ha 3aBofe.
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Puc.6. 3aBucumocTb AaBneHns BO BBOAE OT TeMMepaTypbl OKpyXatoLen cpeabl

AL - wwkHWiA npegen 06nacTy UBMEHEHNS! AaBEHNS:;
B - BepxHuit npeaen o6nactn usmMeHeHus gaBnexus:;
MM - ycraHoBouHas kpuBasi.

Mpy MOATOTOBKE K MOHTaXy BBOJOB FEPMETUYHON KOHCTPYKLMW CriefyeT COMOCTaBUTb MOKa3aHUs MaHOMeTpa C
naHHbiMu kpusoit A 1 npu HeoBxoaMMOCTM OTperynupoBaTh JaBneHye.

5.26. [Ina perynupoBaHns OaBneHnsi HeobXoaMMO NPy MOBLILIEHHOM [ABMEHUM OTKPbITb BEHTWMb, YCTAHOBUTH
[naBneHne No MaHoMeTpy, nonbaysck kpueoi MAT | nocne yero saBepHyTL BEHTUMb.



5.27. Mpu NOHWXEHHOM AaBneHNN HeOBXo0ANMO:

a) NOACOEAUHUTb K BEHTUMIO 4Yepe3 LITyLep Hacoc, npeaBapuUTernibHO 3anofiHEHHbIM MacsiioM; B npolecce
npucoeanHeHns obecneunTb HenpepbiBHOE NOCTynJiieHne Macria U3 Hacoca;

6) OTKPbITb BEHTUJb, YCTAHOBUTb NO KOHTPOJIbHOMY MaHOMETPY AaBfieHNe HECKOJIbKO 6onee BbICOKOE, YeM MO KpVIBO|7|

MN;
B) 3aKPbITb BEHTUIb, OTBEPHYTH LUTYLIEP; OTKPbLIB BEHTUNb, OTPErynMpoBaTh AasneHune no kpusoit A .
5.28. MNoproToBka 6ymakHO-6akenuToBbIX LIUNNMHOPOB NPOM3BOAMTCSI B COOTBETCTBUM C yKkasdaHusaMmM nn.5.21-5.23.
[MoaroTtoBka kK MOHTaXy NPSMOTPYOHBLIX paanMaTopoB, TPAHCNOPTUPYEMbBIX OTAEMNBHO, N UX OYTbEBOrO OXNaXaeHNs

5.29. [na TpaHccopmaTopoB HanpsbkeHnemM no 35 kB BkmwountenbHo B cootBetcTBUM € MHcTpykumenn OAX
458.003-70 wucnbITaHWs, NPOMbIBKAa W repMeTvM3auMs pagvaTopoB BLIMOMHAKTCA Ha 3aBO4e-U3rotoBuTENE, 4TO
OTMeYaeTCs B JEMOHTaXXHON BE4OMOCTU, BXOASILLEN B COCTaB COMPOBOANTENBHOM JOKYMEHTaLMM K TpaHcdopmaTtopy.

PaguaTtopbl ans TpaHcchopmaTopoB HanpsixeHvem Ao 35 kB BKNIOUMTENBHO AOMKHbI OblTb UCMbITaHbl K NPOMBbIThI Ha
MeCTe MOHTaxa TONbKO B TOM Criyyae, €Cnv Npu BHELIHEM OCMOTPe OOHapyXeHbl MOBPEXAEHUS UNM HapyLleHus
repMeTUYHOCTM TpaHCOPMaTOpPOB.

5.30. Ons TpaHcdopmatopoB HanpsxeHnem 110 kB paguatopbl cnegyeT wChbITbiBaTb [aBreHvem ctonba
TpaHcdopMaTopHOro Macna, Harpetoro o 50-60 °C, npu BepTuKarbHOM WM rOPU3OHTaNbHOM MOJIOXKEHUW pagnaTopoB
(pnc.7); BbIXOO BO34yxa NpW 3anofiHeHWM paguatopa macnom obecneyvBaeTcss Tpybon 3; NPOAOIMKUTENBHOCTb
ucnbiTaHns 30 MUH.

)
Puc.7. AcnbitaHne pagnaTtopa AaBlneHnem cton6a macna

a - Npu BepTMKaribHOM MONOXEHUU paguaTopa; 6 - Npu ropu3oHTanbLHOM MOSIOXKeHUW paguatopa; 1 - paguaTtop; 2 -

YPOBEHb Macna npv ucnelTaHun paguaTopa; 3 - Tpyda ans Bbixoda Bo3gyxa; 4 - Tpyba 211" pns 3anonHeHns macrom;
5 - Gayok ans nogorpeBa Macna; 6 - Tpyba ansa nogaym macna, Harpetoro o 50-60 °C; 7 - macnoHacoc c

anekTpoasuraterem; /1 - BbicoTa cTonGa Macna OT HUKHEl TOUKM YCTAHOBMEHHOro Ha Gake paauaTopa /10 BepxHeit
TOuKM pacwmputens nmoc 0,5 m.

5.31. VcnbiTaHne pagmatopoB JONYCKaeTCsa NPOM3BOAMTbL TakKe CKaTbiM BO34YXOM, KOTOPbIN NogaeTcs B paguatop ¢

2
YAAOTHEHHbIMU dhriaHuaMu nNpu n3bbITOYHOM fAaeneHunn 1 kre/cm ™ B TedeHne 30 MUH.



Bce cBapHble LWBbI criegyeT MOKPbITb MbIfbHBIM PacTBOPOM AMNS OnpedernieHnsl MecT MOBPEeXOEHUn paguartopa.
BbisiBNeHHbIE Npu UCMbITaHUM AedeKTbl CBapku HEOOXOAMMO YCTPaHUTb MOABApPKOW aBTOrEHOM, MOCIe Yero MOBTOPHO
ucnblTaTb pagnaTopbl OAHUM U3 yKasaHHbIX CNOCOO0B. VchbiTaHHbIe paanaTopbl AOMKHbI ObITb MPOMBITEI YACTBIM CyXUM
TpaHcOopMaTopHbLIM MacsioM, HarpeTbim Ao 40-50 °C, ¢ npumeHeHuem unbTp-npecca unu ueHtpudyrmn (puc.8), Ha
paguaTope cnefyeT yctaHoBuUTb TPyby 1 Ans Bbixoga Bo3ayxa.

Puc.8. MNpombiBka paguatopa

1 - Tpyba 21 3/4-1" pns BbIXOAA BO3ayxa; 2 - pagunatop; 3 - 6ayok Anst nogorpeea mMacna;
4 - punbTp - Npecc (Mnu ueHTpudyra).

Mocne npombiBkM 0b6a chnaHua pagnaTopa HeobxoAMMO YNMOTHUTL 3arfnywkamyi C Pe3VHOBLIMU NPOKagkaMu 1 B
TaKOM COCTOSIHUM XPaHUTb paauaTopbl 40 Ha4Yana MoHTaxa.

5.32. [etanu OyTbeBOro oxnaxaeHus pagmaTopoB cregyeT OCMOTPETb M y6eauTbCsi B OTCYTCTBUM MOBPEXAEHWUN
anektpogsuratenen A3J1 31-4 1 KpbINbYaTOK BEHTUNSITOPOB.

[MpobHbLIM BKMOYEHNEM BEHTUNATOpPa HEOO6X0AMMO NPOBEPUTL ero GanaHCMPOBKY; BUOpaLMA BEHTUNATOPA He AOIKHA
npesbiwaTtb 0,1 MM.

CnepayeT npoBepuTh TakKe UCNpaBHOE COCTOsIHME LWikada LL-2 anst aBToMaTnyeckoro ynpaBrneHust 4yTbeM.
[MoaroToBka K MOHTaXy HaBeCHOW cucTeMbl oxnaxaenus AL

5.33. locne o4MCTKM OT rpsA3n M NPOAYBKU CXaTbiM BO3OYXOM BCEX 3MEMEHTOB YCTaHOBKM Heobxoammo nepebpatb
3a4BWXKM, CMEHUTb MPOKnagkv, npombiTb nogorpetbiM Ao 40-50 °C macnom u ucnbitaTb YCTaHOBKY M36bITOYHBLIM

2
naBneHnemM macna 3 kre/cm - B TedeHne 30 MUH.

Oxnagutens ¢ kanopudepamm 13 antoM1HNeBbIX TPyO criedyeT NPOMbITb CyxuM Macrnom, nogorpeteim go 70-80 °C, n

2
ncnbiTatb Npu M36bITOYHOM [aBMEeHUN 2 Krc/cm B TeveHne 30 MVH; cnegbl Macna OOSKHbl OTCYTCTBOBaTb.

Mpw ncnbiTaHUM oxrnaguTenen ¢ kanopudgepamm U3 ctanbHbIX TPy nonyckaeTcst NPUMEHsSITb M3GLITOYHOE AaBneHne 3

Krc/cm 2

5.34. MNpu noagrotoBke 6eccanbHUKOBOro anekTpoHacoca 3LT63/10 1 anekTpoHacocoB Apyrnx TMNOB HEOHBXOAMMO:



a) pacnakoBaTb Hacoc, CNUTb TPaHCOPMATOPHOE MAcCIOo, CHATb TPAHCMOPTUPOBOYHbIE 3armyLUKY;

©) npoBepUTL COMPOTUBIIEHNE N30NSLMM OOMOTOK cTaTopa, koTopoe npu Temnepatype ot 10 go 30 °C gomkHO ObITb
He meHee 0,5 MOwm;

B) NPOBEPUTb JIErKOCTb PYYHOTO BpaLleHUst poTopa 3rieKTpoHacoca;

2
F) ncnblTaTb 3MEKTPOHACOC TpaHCHOPMATOPHbLIM MacsioM nog M306bITOYHBLIM JAaBNEHMeM 2 Krc/cMm B TeyeHne 30 MuH
n OﬂpOGOBaTb ero nepekadmMBaHmem 4YMCToro cyxoro TpchcbopmaTopHoro mMacna BO BpeMeHHbIVI 6avok.

5.35. He pa3speluaetcs pa3bupaTtb aMeKTpOHacoC Npu OTCYTCTBMM NOBPEXAEHWN.

5.36. Mpu NOATroTOBKE BEHTUNSTOPOB C 3MIEKTPOABUraTENsAMM HEOBXOAUMO MPOBEPUTL KpernneHne u GanaHcUpoBKy
KpbINIbYaTOK, LLEHTPOBKY BEHTUNATOPOB, BUOPALUA KOTOPbIX He JoIhkHa npeBbiwaTs 0,06 MM.

5.37. Bubpauuio BKNIOYEHHOrO anekTpoasuratens criegyet namepsats npnbopom BUNM-2 B Tpex Toukax (puc.9). MNpu
BMbpaumu, npesbiwatowen 0,06 mm, Heo6xoaMMo NpoBepuTb BUeHne nonacTten BEHTUNSTOPOB B OCEBOM HanpasneHun
(oaMHaKkoBa N1 NOBEPXHOCTL BpaLLEeHUsi nonacTen Npu 0CEBOM BpaLLeHNK).

Puc.9. KoHTpornbHble TOUKM ANst U3MepeHUst BUOpaLmm aneKkTpoaBuUraTens
BEHTUNATOPA Ha 3afHEM LUUTE
5.38. brueHne nonacten npoBepsieTcs cneaywmnm obpasom:

a) Ha BHYTpeHHeln cTopoHe obevanku (anddysopa) Menom HaHOCUTCHA NPOEKUUS NPOU3BOIMbHO BbIGpaHHOW nonacTu
BEHTUNATOPa B BUAE KPUBOW;

6) nocnegoBaTesibHO NPOBEPSAETCS CTerNeHb COBMaAeHUsi NPOEKUMIA OCTanbHbIX TonacTeil BEHTUNATopa ¢ Npoekuuei
NepBoi NonacTu (pacxoXxaeHWe NPOEeKUMii He AOMKHO MpeBbllwaTh 3 MM); NpU GOMbLUMX PaCXoXOeHUsIX HeoGxoanMo
NOAOTHYTb NONAacTV BEHTUNATOPOB A0 NOSyYeHWs: AONYCTUMOTO 3HaYEHUS] PACXOXAEHUS MPOEKLINIA.

5.39. Npu nogroToBKE MacnonpoBoga Heobxoanmo:

a) OYNCTUTb BHYTPEHHIOK YacTb MacrionpoBoAa CTarnbHbIMK epLuamn (v NeCKOCTPYMNHON YCTAHOBKOW) M TLUATENbHO
NPOMbITb TPAHCAOPMATOPHLIM Macrom;

6) oumLeHHble TpyObl repMeTN3npoBaTh YCTAHOBKOW 3arnyLuek (Mnu AepeBaHHbIX MPOMAacneHHbIX NPoboK) 1 B TakoM
BMAE XPaHWTb A0 Havyana MoHTaxa.

MoAroToBKka K MOHTaXy annapaToB Ans 3aluTbl Macna oT YBMaXHEHUs U CTapeHus
5.40. Mpu nogroToBke K MOHTaXxy aacopbepa HeobxoamMmo:

a) pasobpaTtb agcopbep, OUNCTUTL €ro pacnpegensiouiee u unbTpyoLee YCTPONCTBA OT 3arpsi3HEHNsI U NPOMbITb
YNCTBIM CyXMM TPaHCHOPMAaTOPHBLIM MacroMm;

6) ycTaHoBUTb AHO apcopbepa ¢ pacnpedensiowmm YCTPONCTBOM;
B) YCTaHOBUTb KPbILKY C (PUNBTPYIOLLMM YCTPONCTBOM;

r) 3anonHuTb agcopbep CyxMm YMCTbIM TPaHCOPMaTOPHLIM Macnom;
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4) vcnbiTate agcopbep npu M3bbITOYHOM AaBneHun macna 2 kre/cm =~ B TedeHne 30 MuH.
5.41. 3anonHuTb agcopbep cyxum agcopbeHToM HeobxoaMMO nepes BKIIOYEHWEM B 3KCMyaTauuio.

MpombiBKy agcopGepa, 3anofiHEHHOTO aacopbeHToM, TpaHCGOPMaTOpHLIM MacroM AOMYCKaeTCsl BbIMONHATL BO
BPEMSI MPOMbIBKM BCEI CUCTEMbI MAaCIOOXaXaeHus.

5.42. Apcopbepbl, TepMoCUOHHbIE UNBLTPLI M BO3AYXOOCYLUMTENM AOMMKHbI  3anonHATLCA  agcopbeHTamum
cnepyowmx Buaos: cunukarenem  Mapku  KCK  ("KpynmHbIM - cunukarenb  KpYNHOMOPUCTBLIA")  KYCKOBBIM UMK
rpaHynuposaHHbiM (FTOCT 3956-54%), akTMBHON OKMCbIO antomuHus copta A-1 (TY MXI 2170-49).

* Oenctyet FTOCT 3956-76. 3aechb 1 ganee no TekcTy. - MNpumedanne "KOOEKC".
Mpeaensl BenuumHb 3epeH aacopbeHTa - oT 2,7 Ao 7 MMm.
5.43. MNoTpebHoe konu4yecTBo aacopbeHTa n 06beM agcopbepa onpenensoTca cnegyowmm obpasom:

a) Ansa TpaHcghopmaTopos ¢ konudectBoM macna ot 30 T - 1% maccel Macna npu HacbkinHow Macce agcopbenta 0,5

3
Kr/gom ™ ;
6) ans TpaHcdhopmaTopoB ¢ Konuyectsom mMacna Beiwe 30 T - 0,6% macckl Macna npu Tom xe macce agcopbeHTa.

5.44. AncopbeHTbl, nosy4yaeMble B CTanbHbIX repMETUYECKM 3anasiHHbiX GapabaHax, JonyckaeTcsl MpUMeHsTb 6es
CYLLKU; MpU 3TOM BCKpbIBaTb Tapy crieayeT HenocpeAcTBEHHO Nepen 3acbinkon aacopbeHTa B agcopbep.

ApncopbeHT, gocTaBnsembln B HErepMeTUYHON Tape (Awmkax, 6ymaxHbix Mellkax), JormkeH ObiTe npocylleH nepeq
3aCbIMKON.

MpocyLweHHbI agcopbeHT Bo nsbexxaHue yBnaxHeHus cnegyeT XpaHUTb B repMEeTUYHON Tape B CyXOM MOMELLEHUN.
5.45. MNoparoToBka, CyLUKa 1 XxpaHeHne agcopbeHTa Bo3nararoTca Ha npeanpuaTue-3akasyvka.

5.46. MoTpebHoe konu4yecTBO agcopbeHTa M 06bem TepmocudoHHOro dunbTpa AOMKHbLI cocTaensaTb ot 0,75 go
1,25% nonHo maccbl macna (B Gake, pagmatopax U pacwmpuTtene) TpaHcdopmaTopa npu HacbIMHOM Macce

apcopbeHTa 0,5 Kr/,El,M3

5.47. Cvnukarenb, NOMyYeHHbIN B HErepMeTUYHOW YNakoBKe, nepes 3acbinkon B unbTp Heobxoanmo:

a) BbicywnTb Npu TemnepaType oT 150 go 170 °C B TeyeHne He MeHee 7 4 0o BNnaxHocTu He 6onee 1%;

6) oxnaguTb go 50-60 °C, nocne 4ero npocesThb;

B) MPOMyCTUTb Yepe3 MarH1THbIN CenapaTop U MarHuT.

5.48. [Ina TpaHcdopmaTopoB HanpsxeHunem 110 kB Heobxogumo pasobpaTb TEPMOCUAOHHBIV (PUNLTP, OYUCTUTL
CeTKy U OHO C OTBEepPCTUSIMU, KOpMyC unbTpa, BEPXHUA U HWXKHWIA MacionpoBOAbl OT 3arpsA3HEHWI, NPOMbITh YUCTbIM

CYXvM TpaHcdOpMaTOPHbLIM Macnom, cobpaTb TEPMOCUMOHHBIN DUNLTP, UCTIbITaTbL U 3arepmMeTM3npoBaThb.

5.49. BosgyxoocylumTenb npeacraenseT coboi HanonHeHHbI cunukarenem mapku KCM (TOCT 3956-54) umnuHap, B
HIKHE YacTU KOTOPOro HaxoAUTCS MachsiHbIi 3aTBOP.

B BepxHei 4YacTu UMNMHApaA YCTaHOBMEH NATPOH (CO CMOTPOBLIM OTBEPCTUMEM), 3AMOSIHEHHBIA WHAWKATOPHLIM
cunukarenem (FTOCT 8984-59%), nameHsoWwmUM No Mepe yBNaXXHeHUs OKpacky ¢ ronybor Ha po30BYyio.

* NenictByeT FOCT 8984-75 (ykasaTtenb "HaumoHanbHble ctaHgapthl”, 2007 roa). - Npumevanue "KOOEKC".

O6wasa macca cunukarens KCM - go 5 kr (B 3aBucumoctn ot obbema macna B TpaHcdopmaTope), B TOM 4ucne
nHgmkaTopHoro - 100 r.

5.50. lNMepepn 3apsaKkon BO3AyxoocyLUMTenen cunmnkarerls HE06xo4MMO NPOCYLUNTL MPOKanuBaHWEM Npu TemnepaTtype
300 °C B TeyeHune 2 4; BbICOTA CMOSA CMMNUKarens He AomkHa npesbiwaTtb 150 MM, MHAMKaToOpHLIM cunukarens cnegyet
cywuntb npu 100-120 °C B TeyeHue 8 u.



5.51. Ona TtpaHcdopmaTopoB HanpsikeHnem 110 kB Heobxogumo pasobpaTb BO34yXOOCYyLUMTEMb, OYUCTUTL €ro
BHYTPEHHMWE MOBEPXHOCTU OT 3arps3HeHns W MNpOCYLWTb, YCTaHOBMEHHbIN B BEpXHeW 4acTu naTpoOH 3anofHWUTb
WHAWKATOPHBIM CUNMKarernem M yCTaHOBWUTb CTEKNO B CMOTPOBOM OKHE, 3acbinatb B LMNVMHAP cunukarenb (O6blYHbIN,
FOCT 3956-54) ¢ Takum pacyeToMm, 4Tobbl 4O KPLILKM OCTaBanocb CBOOOAHOE NPOCTPaHCTBO 15-25 mm.

[na npvBedeHus ruapasnMYeckoro 3atsopa B paboyee COCTOsHWE 4depes naTpybok criegyeT 3anuTb YUCTOE Cyxoe
TpaHcgopMaTopHOE Macro 40 OTMETKU HOPMasibHOMO YPOBHS.

MoaroToBKka BCTPOEHHbLIX TpaHCGOPMaTOPOB TOKa

5.52. TpaHccopmaTopbl TOKa TPaHCMOPTUPYIOTCA C  3aBOA4A-WU3rOTOBUTENS MOSIHOCTBIO CMOHTUPOBaHHBIMK B
nepexonHbix hnaHuax BBoAoBs (puc.10), 3anonHeHHbLIMU MacHoM.
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Puc.10. YcTaHoBKa TpaHcopMaTopa Toka B nepexogHoM ¢hrnaHue Beoaa
HanpsibkeHneM 110 kB cunoBoro TpaHcdhopmaTopa

1 - npobka Ans BbiNycka BO3ayxa; 2 - nepexofHbin dnaHew; 3 - TpaHcdhopmaTop Toka Ans auddepeHumanbHON 3almTbl;
4 - wn3vepuTenbHbI TpaHcdopmaTtop Toka; 5 - dnaHel AnA YCTaHOBKM BBOAA; 6 - [AepeBsiHHbIA Gpycok,
yCTaHaBnNMBaeMbI Ha BPeMSA TPaHCMOPTUPOBKK; 7 - BEPXHAS 3arnyLuka Kopobkun BbIBOAOB; 8 - KOHTaKTHas wnuneka; 9 -
cocTtasHou usonatop; 10 - kopobka BbIBOAOB; 11 - 0TBOABI; 12 - KpbILKa 6aka TpaHcdopmaTopa.

5.53. [lo ycTaHOBKM TpaHCopMaToOpoB Toka Ha BBOZE HeoGxoaMMo B3siTb Npoby Macna 13 nepexogHoro craHua ans
UCMbITAHUS  SNIEKTPUYECKO MPOYHOCTW, KOTopasi [OJkHa COOTBETCTBOBAaTb [AaHHbiM Ta6n.M1.10, npoeepuTb
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repMeTUYHOCTb YNIOTHEHNS NepexXo4Horo naHua ¢ TpaHcdopmaTtopamm Toka n3bbiTouHbIM AasneHnem 0,25 krc/cm ~ B

Teyenne 0,5 4 (puc.11), NpoBeCTU INEKTPUYECKNE UCNbITaHUSA TpaHCcopMaTopoB Toka cornacHo pasg. 14 HacTosen
MHCTpykuun.



Puc.11. Cxema npoBepku repMeTUYHOCTU YNNOTHEHUI NepexoaHoro
dnaHua ¢ TpaHccopmaTopamm Toka

1 - nepexofHbIn hraHew, ¢ TpaHcopMaTopamMm ToKa; 2 - PE3NHOBbLIN LUMaHT;
3 - 6ayok ¢ Macnom; 4 - NoAcTaBKa; 5 - CToNKa AN1s XpaHeHWsl BBOAA.
MoaroToBKa paclUMPUTENS 1 BbIXIOMHOW TPYObI

5.54. TMpwn nNOAroToBKe pacwMpuTens W BbIXIONHOM Tpybbl Ana TpaHcdopmaTopoB HanpsikeHnem fo 35 kB
BKITIOMUTENBHO HEOOXO0AMMO:

a) yKOMMneKkToBaTb AeTanu Ans YCTaHOBKM pacluMpuTens v BbIXITONHON TPyObl;

6) ycTaHOBWTL Ha BbIXIIONHON Tpybe CTeKNsAHHY0 anadparmy, YNnoTHEHHYO Pe3MHOBLIMY NPOKNagKkamMu.

5.55. lMpn Hanuumu noBpexaeHun, OBHapYXXEHHbIX NPV BHELUHEM OCMOTPE pacLUMpUTENS W BbIXITONHOW TPYOHI,
cnepyeT yCTpaHUTb MOBPEXAEHWS, UCNbITaTb pacluMpUTenb U BbIXMOMNHYK TPyOy Ha repMeTUYHOCTb NyTEM 3anofiHEHNS
nx TpaHcOpMaTOPHLIM MACIIOM M BbIAEPXKKM B TedeHue 3 u.

5.56. Mpu noaroToBKe pacluMpuTens 1 BbIXJIOMHOW TpyObl Anst TpaHcdopmaTtopa HanpsbkeHnem 110 kB cnepyer:

a) BbIBEPHYTb TOPLOBble NMPOGKM MM CHATb 3arfylKU pacluMpuTens U NPOMbITb €ro BHYTPEHHIO MOBEPXHOCTb
TpaHcgopMaTOPHLIM MacioM;

6) 04YMCTUTL M NPOMbITb MacriOM BHYTPEHHIOK NMOBEPXHOCTb BbIXITOMNHON TPYObI;

B) BbIMONHWUTL YyKasaHua n.5.54 HacToswen WHCTpykuum, a Takke MNpOBECTU WCMblITaHWE Ha repMeTUYHOCTb
pacLuMpUTens 1 BbIXIIONHOW TPpyObl HE3aBMCMMO OT pe3ynbTaToB UX BHELLHErO OCMOTpa.

5.57. TasoBoe perne, pene ypoBHA Macrna, TePMOMETPUYECKME CUrHanM3aTopbl ¥ TEPMOMETPbI OOMKHbI ObiTb
HanpaBneHbl B naGopaTopuio 3akasuMka Ansi NPOBepKM COrfacHo TpeGoBaHMSIM COMPOBOAMTENBHON TeXHUYECKOM
[OKYMEHTaLMW 3aBOJa-U3roTOBUTENS.

6. BBO[ B 3KCMITYATALUIO TPAHC®OPMATOPOB
BE3 PEBM3MU UX AKTUBHOWU YACTU

6.1. MOHTaX OCHOBHbIX YacTel AOMKeH NPOM3BOANTLCA Oe3 peBM3UM akTUBHOWM YacTu M nogbema "konokona”, ecnm
npv TPaHCMOPTMPOBKE, BbIFPY3Ke U XpaHeHUn He Bbinu HapyLueHbl TpeboBaHMSA 3aBOACKON MHCTPYKLUK, a Takke He Bbino
[OMyLLEHO HapyleHW, NPpUBOOALLMX K MOBPEXAEHWAM aKTMBHOW 4acTu TpaHcdopmartopa. Mpu Hanmmumm ykasaHHbIX
HapyLUeHWN nepea YCTaHOBKOW KOMMIEKTYIOLWMX Y3M0B NPOU3BOAMTCSA PEBU3MSA C NOABEMOM "Konokona" (Mnn akTUBHOWM
Yyactun). O6bem 1 nocnefoBaTenbHOCTb ONePaLMin ykadaHbl B NPUNOXeHUN 2 HacToswwen MHCTpykumu.

6.2. BO3MOXHOCTb BKNiOYeHUs 6e3 peBu3Mmn TpaHCcHOpMaTopoB, BbiNyLeHHbIX no TY unu MPTY, onpegensercs B



COOTBEeTCTBUU C D,OKyMeHTaLI,I/Ieﬁ 3aBoda-n3rotoButens.

6.3. Mpu MOHTaxe HeoBXoAMMO PYKOBOACTBOBATLCS YKa3aHWsIMW rabapuTHOrO YepTexa, 4EMOHTaXHOW BE4OMOCTLIO,
WHCTPYKUMSIMU 32aBOAA-U3rOTOBUTENS Af1s1 OTAEMNbHbLIX Y3M0B TpaHcopMaTopoB (ra3oBoOro pere, CUCTEMbI OXMaXaeHus
n ap.), a Takke MHctpykumsamm PTM 16.687.000-73 n OAX 458.003-70.

6.4. TexHnyeckas OOKyMeHTaums Ans odopMieHVUs BBOAA B JKCNyaTauuio TpaHcdopmaTopoB 6e3 peBmsun umx
aKTUBHbIX YacTen BXOAWUT B KOMMIEKT COMPOBOAWUTENbHOW AOKYMEHTaUMM 3aBOAA-U3rOTOBUTENS; OO BBEAEHWUS 3TON
OOKyMeHTauum cnegyet nonb3oBatbes dopmamu 1-OPT, 2-OPT, npuBeaeHHbIMW B MPUNOXeEHUsaX 6 n 7 HacToswwewn
MHCTpyKuun.

7. MOHTAX NMEPEKITIOYAIOLLIUX YCTPOUCTB

O6LLMe nonoxeHns

7.1. CunoBble TpaHcdopmaTopbl 06Llero HasHaveHus HanpsbkeHnem o 110 kB, mowHocTtbto go 80000 kB-A
BKIMOUNTENBHO  OTIPY)XalTCA C  3aBOAA-WM3rOTOBUTENS C  MOJSIHOCTBIO  CMOHTMPOBAHHBIMWU  MEPEKITHYaOLLNMN
YCTPONCTBaAMU.

7.2. MNpwn BBEAEHUN B 3KCnnyaTauuio TpaHcopMaTopoB 6e3 peBM3nM X aKkTUBHBLIX YacTen AOCTaTOYHO NPOW3BECTU
ucnblTaHns B obveme pasa.14 HacTosLwen NHCTpykumu.

7.3. Tpn npoBegeHUN peBM3UMM aKTMBHOW 4acTW C NOABbEMOM "KONoKosia" Wnu akTMBHOW YacTu nepekniovatouiee
YCTPOWCTBO AeMOHTUpyeTcs. [locne oKoH4YaHus peBu3MM HeOoOXOAMMO BLIMOSIHWUTE €0 MOHTaX B MpoOLecce MOHTaxa
TpaHcdopMaTopa.

MoHTax nepeknioyatenen otseTBneHnii 6e3 BosdyxaeHuns (MNBB)

7.4. Mpu moHTaxe npuBoaa nepekntoyatens 6apabanHoro tuna (puc.12) HeobxoamMMOo HadeTb HWXHIoOK MydTy 13
LUTAHM C NPOpPe3saMMN Ha WTUMT ronoskun nepekntoydaTens (puc.13) n ycTaHOBUTL NepeknoyaTenu Tpex das Ha nepBoe
MOMNOXeHne, Npu 3TOM KOHTaKTHas Tpyba, COOTBETCTBYHOLlAs MepBOMY MOMOXeHuio, obpalyeHa K cTeHke 6aka, a
ocTanbHble TPyObl Mepekniovatens pacnosnioXeHbl B NOPsSAKE BO3pacTaHWs HOMEPOB MOSIOXEHUA NPOTUB 4acoBOW
CTPEernkKu, ecnu CMOTPETb Ha NepekmoYyaTernb CBepXy.
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Puc.12. MoHTax npuBoaa nepekntoyatens 6apabaHHoro Tuna

1 - konnak npuBoAa; 2 - KpbllKa canbHukKa; 3 - dnaHel, NpMBapeHHbIN K Kpbillke 6aka; 4 - kpblwka 6aka; 5 - Ban
npusoda; 6 - BepxHAs MydTa WTaHry; 7 - wTaHra npuBoAaa; 8 - ApMoBas 6anka; 9 - ropu3oHTanbHas AepeBsiHHas
nnaHka, ckpenneHHas ¢ sdpmoBoi Gankon u ctomkon 11; 10 - wWNUNbKM M3 MU30NAUUOHHOrO Matepwana; 11 -

BepTuKanbHasi gepeBsiHHas ctorka; 12 - OymaxHo-6akenutoBble LUMnuHApPbI; 13 - HWKHAS MydbTa wTaHrm; 14 - BTynka
nepeknovaTens; 15 - KOHTaKTHble TPYObI; 16 - KOHTAKTHbIE KOMbLA.
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Puc.13. JleTanu npveoda nepekntoyaTensi 6apabaHHoro tuna

a - CoefMHeHVNe BEPXHEro KOHLa LUTaHM C Banom npueoAa; 6 - CONpsKeHWe HMXKHEro KOHUA LUTaHMM C KOoneH4aTbiM
Banom nepeknioyatens; 1 - kpbiwka 6aka; 2 - Ban npuBoAa; 3 - WTUMT C NPYXUHHOW MaHXeTon; 4 - Banuk; 5 - BepxHsis
MydTa WTaHM; 6 - WTaHra; 7 - HWKHAS MydTa WTaHrv; 8 - Bunka HuwkHen mydtol; 9 - wtndT; 10 - BTynka 6apabaHHoro
nepekntoyvatens; 11 - N3onAUMOHHas BTYfKa KofieH4aToro Bana nepekntovaTens.



7.5. CoeauHeHne BepxHer MyddThbl LUTaHMM NepeknoyaTens ¢ npvBodoM (puc.13), YCTAHOBMEHHbIM Ha KpbILLKe
TpaHcdopmaTopa, HE06X0AMMO BbINOSTHUTL B TAKOW NOCHEAoBaTENbHOCTU:

a) noaroToBmUTb YyNNOTHAKOWME NPOKNaaku n YCTaHOBUTb B HUX, HE 3aKpenndaa, npusoabl nepeKmoanenePl;

6) coeauMHUTbL Npu nNoMowM HACOHHOrO LWTUMTA LWAPHUPHYIO 4YacTb MpuBOAA C BepxHeW My(TOW LITaHru, Kak
nokasaHo Ha puc.13, a;

B) YCTaHOBUTb KONNak U cTonopHble 6ontsl (prc.14);
r) NPOBEPUTL KAYEeCTBO BCeX BONTOBbIX KPEMNSIEHU 3NEMEHTOB NEPEKITIOYAOLLEro YCTPOCTBA;

n) onpobosaTb paboTy nepeknovaloLWwero yCTPONCTBa Ha BCEX CTYMEHSAX MepekniovaTens; NpyXuHbl SOMKHbI YeTKO
hUKCMPOBATL NOMOXEHNE Ha KaXA0N CTYMEHW.
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Puc.14. NMpueop nepekntovaTtenen 6apabaHHoro Tuna

1 - konnak; 2 - KoMnbLO HOHNYCHOE; 3 - LUMOHKA; 4 - BUHT; 5 - ranka canbHuKa;
6 - KpbILLKa canbHKKa; 7 - coeguHuTensHasa MydTa; 8 - HabvBKka canbHuKa.

7.6. OKOHYaTesnbHyl0 MNPOBEPKY NPaBUMBLHOCTM MOHTaxa nepeknoyaTeneit crnedyeT nNpou3BOAUTb U3MEepeHUeMm
K03(hPULMEHTOB TpaHCHOPMaLIMKU U COMPOTUBIIEHNS OOMOTOK NMOCTOSIHHOMY TOKY Ha BCEX CTYMEHsIX NepeknoyaTens.

MoHTax nepeknioyaroLLero yCTponcTaa ¢ perynupoBaHvem HanpskeHus nog Harpyakon (PMNH) PHT-13A

7.7. Tpn npoBegeHWM PEBU3NM aKTUBHOM YacTU HeOOGXOAUMO OTCOEAMHWUTb FOPU3OHTanNbHbIA Bamn, COeOUHSIIOLLNIA
nepeknioYaTeN ¢ roOpM3oHTarNbHbIM BarnoM KOHTaKTOPOB, U OTKMYNTb OTBOAbI OT KOHTAKTOPOB.

7.8. Tocne OKOHYaHNA PEBU3NM aKTUBHOW YacTW CrieAyeT YCTAHOBUTB CHATBIN FOPU3OHTanNbHbIM Bar, pyKOBOACTBYSCH
pvcCKamMu, HaHECEHHBLIMU MPW PEryNNPOBKE NepeknoYaloLLero YyCTponcTea Ha 3aBoae-unsrotosutene. KOHTPOmbHbIE PUCKK
HaHOCATCA NpW MOMOXEHUN MepeknoYaloLero yCTPOMCTBa Ha NepBOW CTYNEHW PeryrnvpoBaHus Ha CreayloLwmx
anemeHTax (puc.15): HOHNYCHBIX ANCKaX BEPTUKaNbHOrO Bana 8, HOHMYCHbIX AUCKaX Bana KOHTaKTOpOB M KapAaHHOro
Barna 12 n 13, onOPHOM KOMbLE FOPU3OHTarNbHOIO Bana KOHTaKTOpPOB M BepxHew 6oObilke KOPOOKM KOHWUYECKUX
LUecTepeH, Yepes KOTOPYH NPOXOAUT BEPTUKarbHbIN Bar.
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Puc.15. Annapatypa ons perynMpoBaHust HanpsbkeHUst Nog Harpy3komn

1 - nepekntoyaTens; 2 - FOpU3oHTanbHbIN Ban; 3 - 6aKk KOHTaKTopa; 4 - canbHuK;
5 - Ban canbHuka; 6 - nepexogHas MydTa BepTUKanbHOro Bana; 7 - BepTukanbHbIn Ban;
8 - HOHWYCHbIV AMCK Bana; 9 - HOHWMYCHBIN AUCK Bana mexaHuama; 10 - npuBogHOM MEeXaHu3Mm;
11 - 6ak TpaHcdopmaTopa; 12, 13 - HOHWYCHbIE AMCKU Bara KOHTAKTOPOB U Kap4aHHOro Bana;
14 - kapgaHHbI Ban; 15 - coeamHuTenbHaa mydTa Bana nepekntoyaTens; 16 - Ban nepeknovartens.

7.9. Onsa MoHTaxa rOPM30OHTANbHOro Bana Heobxoanmo YCTaHOBUTb NPUBOL MNepeKrnovarwero yCTpOVICTBa n
noaBMXHblEe KOHTaKThbI nepeKmoanenePl B nNnepBoe nMnorfioxeHue, nocrne 4ero B COEOUNHUTENbHYIO My(bTy Bana
nepekmoanenePl NOMEeCTUTb KOHeL, ropnu30oHTalIbHOro Bana co LLIMNOHKOM.

Ha OPpYyromM KoHuUue Tropu3OoHTanbHOro Bana HOHVIyCHbII7I AncK cnenyet coeuMHUTb C HOHWMYCHbIM  OUCKOM Bana
KOHTaKTOpOB, YTOObI PUCKKN, HaHECEHHbIE Ha obounx guckax, cosnanu.

7.10. Ons peBuU3aNn KOHTAKTOPOB Hago ocBoboanTb MXx Gak OT Macna, NpPOn3BECTN TLLATENMbHBIN OCMOTP BCEX
KOHTaKTOB, NOATAHYTb ocnabesLune 60NTbl U ranku.

7.11. Heobxogumo ocmMoTpeTb NPMBOAHON MEXaHU3M NepeKoYaloLwWwero yCTponcTea, NoATAHYTb ocnabeswne 6onTol
W rakun, MpOBEPUTL HanmM4me CMaskv BO BCeX NOALUMMHMKAX NPMBOAHOIO MEXaHU3Ma 1 NOALINMHUKaX ANEeKTPpoABUraTens.

7.12. 3anueky macrnom 6aka KOHTAKTOPOB W AONMMBKY Macna B Gak TpaHcdopmaTtopa criegyeT NpousBOAUTb TOMbKO
nocre y4oBeTBOPUTENbHbIX Pe3ynbTaToB CHATUS KPYroBOW AMarpammbi.

7.13. B npouecce npoBepku nocnegoBaTenbHOCTN OENCTBUA OTAENbHbIX YacTel nepekniovatollero ycTpoucTea
PHT-13A Heobxoanmo:

a) HageTb KapTOHHYIO UMM MEeTanmnmM4eckyto Wwkany, pasgeneHHyto Ha 360°, Ha BepTuKanbHbIN Ban Mexay NPpYBOAHBIM
MEXaHU3MOM W KOHTaKTOPOM W NPUKPENUTb K OAHOMY 13 60NTOB, pacrnonoXeHHbIX Ha8 HOHWYCHOW MydTe BepTUKanbHOro



Bana, MeTanfin4eckyto CTpenky,

6) cobpaTb cxemy, NpuBEOEHHYl Ha puc.16, T.e. MoABecTM NuUTaHWe Ha BbiBoAbl 06MOTkM BH, nogknounTb
napannenbHO pa3mblKatoLLeMy KOHTaKTy KOHTAKTOpa CUrHarbHble namrbl HanpsikeHneMm 12-24 B 1 3akopoTuTb BbIBOAbI
obmoTkn HH;

B) YCTAaHOBUCb B OfHY MOJIOBUHY KOHTaKTOpa U30MSILMOHHYIO NPOKNAaZAKY;

r) yCTaHOBUTb CTPENKY Ha Hymb LKanbl, Bpalyasi PyKOATKY MO YaCOBOW CTPErike OT CPEAHEro NOMNOXEHNS K MOSNOXEHNIO

7 UroBbl He yunTbiBaTb CABUI Mexay NpsMbiM M 0oBpaTHbIM X0AoM u3bupaTens, npeasapuTenbHoe BpalleHue
PYKOSITKM CrieflyeT Npou3BOAMTL TAKXKE NO YaCOBOMN CTPESIKE;

ﬂ) cneguTb 3a COCTOSIHUEM flaMn Kaxaown hasbl U (PUKCUPOBaTb MOKa3aHUS LWKasbl;

€) CHATb AvarpamMMbl Npy BPaLLEHUM PYKOSITKM MO YacOBOW CTPErKe, 3aTeM - MPU BpaLLEeHUN PYKOSITKU MPOTUB YacoBOWM
CTPEnKuW; AoMycKaeTCa CHUMAaTb AnarpaMmMbl MogasHo;

X) NpU nNpoBepKe BTOPOM MOMOBUHbLI KOHTaKTOpa MepecTaBuTb W3OMSAUMOHHYIO NPOKMagKy B APYryl MOMOBUHY
KOHTaKTOpa;

3) 3anonHUTbL Tabnuuy pesynbTaToB CHATUSA KPYroBow aguarpammel (Tabn.3).

Puc.16. Cxema cHATMA KpYroBoW AvarpaMmmbl NepekrovatoLlero ycTponctea

Hy, M+ -usbuparenu; K, K5 -kowtaktope;; J1, 9 - namnbl curHanbHble;
F -peaktop; IF =127 +2208B

Tabnuua 3
MonoxeHue KOHTaKTOB MonoxeHue curHanbHoM namnbl| Yrnbl NOBOpOoTa BEPTUKANbHOrO Bana, rpag
daza
A B C

Kl OTKpbIBaeTCH 3aropaeTcs
#{ otkpbiBaetcs FacHet

H 1 3aKpbiBaeTcs 3aropaeTcs
K| saxpbiBaetcs FacHet

Kg OTKpbIBaeTCH 3aropaeTcs




H5 otkpbiBaetcs Facher
H5 sakpbisaetcs 3aropaercs

K5 sakpbizaetcs Facrer

7.14. CHaTble guarpammbl MOTYT OTNMYaTbLCA OT pacyeTHoW (puc.17), HO AOIMKHbI COOTBETCTBOBaTbL Auarpamme,
CHSITOW Ha 3aBoAe-M3roToBUTENe, OTPE30K "a" aomkeH ObiTb He MeHee 30°; "6" - Gonee 18°.
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Puc.17. Kpyrosble guarpammbl nepekntoyatoLlero ycrponcrtsa PHT-13A

a - pasBepHyTas; 6 - pacyeTHas.

CaBur Ha anarpamme Mexay npsiMbiM U obpaTHbIM X040M U3bupaTens He JOMMKeH npeBbiwaTs 20°.
MoHTax nepekntoyatoLwero yCTponcTaa ¢ perynnmpoBaHueM HanpsbkeHms nog Harpyskon PC-3

7.15. Mepekniovatowlee yctponctso PC-3 oTHoCUTCA K TUMy ObICTPOOEWCTBYIOLLMX NEPEKMoYaloWmMX yCTPONCTB Ha
aKTUBHbIX COMPOTUBIIEHUSAX U COCTOUT U3 CNEYIOLLNX OCHOBHbIX YacTeu:

nsbuparens;

npenpi3dbupaTtens;

KOHTaKTopa;

npuMBoaa C COeANHUTENbHLIMU 3NIEMEHTaMU;
uenen 3awmnTbl, ynpaBreHus, CUrHanm3auun.

7.16. MNpouecc MoHTaxa nepekntovatoLlero yctponctea PC-3 Ha 6ake KONMOKOMbHOro Tuna nokasaH Ha puc.18.
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Puc.18. MoHTax nepekntovatowlero yctponctea PC-3 Ha 6ake KONOKOMbHOro Tuna

1 - koHTaKTOop; 2 - Tpyba 3aWwuTHasA ropusoHTanbHas; 3 - konokon; 4 - Tpyba 3alnTHas BepTUKanbHas;
5 - npuBog; 6 - usbupartens ¢ npegpi3bupatenem; 7 - pydyHas nebegka rpysonogbemHocTtbio 100 Kr.

7.17. KoHTaktop 1, usbmpatens ¢ npeabizbnpaTtenem 6 pasmelleHsl B 6ake TpaHchopmaTtopa. K BepxHeMy HecyLemy
dnaHuy Kpenutcs rMaBHbIA M3OMNSAUMOHHBIA LUNWHAP, B KOTOPOM HaxogouTca KoHTaktop. K uunuHaopy kpenutcs
nsbupatens ¢ npegbi3dmpatenem.

KoHTakTOop € nomollbio cneumansHon nebeakm moxeT OblTb 4EMOHTUPOBAH ANS PEBU3UM UMM PEMOHTA: Macro, B
KOTOPOM HaxoAMTCs KOHTAKTOp, HE CMeLLnBaeTcsa ¢ Macrom TpaHcdopmaTopa.

7.18. lns otbopa npo6 n 3ameHbl Macna 6e3 OeMOHTaxa KOHTaKTopa rMnaBHbIA U30MAUMOHHBIA UMNUHAP CHabXeH
CUOHHBIM YCTPOMUCTBOM. HecyLmn cnaHew nepeknoyaTens 3akpbIT KPbILLKOW, Ha KOTOPOW HAaXoOATCsl OKHO LMdpoBOro
yKasaTensi NonoXeHUn 1 NnpegoxpaHnuTenbHas membpaHa.

7.19. TpaHccopmatopbl C nepeknovawowmmmu  yctponcteamu  PC-3  TpaHCnopTupyloTcs  C  MOMHOCTbIO
CMOHTMPOBAHHbLIMM NEPEKNIOYAILLMMU YCTPONCTBAMMU.

B cnyyae, korga anekTpuyeckuii NpuBOA AEMOHTUPOBAH M KOHLIbI BAriOB 3aCTOMOPEHbI, CneayeT MOHTMPOBaTh NPUBOL
Ha 6ake TpaHcdopmaTopa C NOMOLLBIO YeTbipex oTBepCTUN. Moa 60ObIWKN C MOHTaXHbIMU OTBEPCTUSIMU HEOBX0ANMO
NOANOXUTb PE3VHOBbLIE NPOKMAAKM ANA YMeHbLUeHNs Bubpauun npu paboTe TpaHcgopmaropa.

7.20. OneKkTpu4eckMn nNpuBOL W MeEpeknioyaTens crnefyeT yCTaHOBUTb Ha "HOpManbHOE MONoXeHue™ nanblpl
KOHTponepa pacrnofioXXeHbl rOPU3OHTaNbHO U HAXUMAOT POMMKMA TPEX HUXKHUX MUKpOMEpeKovaTenen, a ABa BEPXHNX
MUKponepeknioyaTensa cBoboaHbI; Ha yka3aTene "HopManbHOro NONOXeHNs" - YepHbIN LBET.

7.21. Heob6xoanmo yCTaHOBUTb U COEOANHUTDL BEPTUKASbHbIV Ban C KOHUYECKOW nepeaayen n npuBogoM.

7.22. Ana onpedeneHns NpaBUIbHOIO COrfacoBaHUs NpuBoda C Nepekntovatenem cnepyet caenatb HeCKOJbKo



nepeknioYeHnin Bpy4Hyo B HanpasneHusix "noBbILeHne" n "noHmkxeHue".

Yucno O60pOTOB BEPTUKanbHOIMO Bara C MOMEHTa MNepekntovYeHUs KOHTakTopa [0 AOCTWXKEeHUA "HopMaribHOro
nosnioXXeHmsa" nNpy BpaLleHun B oboux HanpaBeHUnAX OO0JHKHO ObITb OANHAKOBLIM.

7.23. B cny4ae HepaseHcTBa 4ucria o60poToB HEOBXOAMMO OCBOOOAWMTL BEPXHWW KapAaH BepTUKanbHOro Bana u
BpallaTb PYKOATKY B HanpaeneHuu Gonbluero yucna obopoToB A0 TeX Mop, MoKa BbIXOAHOW Ban He MOBEpPHEeTCH Ha
Konm4ecTBo 060pOTOB, paBHOE MONOBUHE NONYYEHHON pasHuubl. Mocne aToro cnegyeT coeanHUTL BEPTUKanbHbIA Bar.

7.24. HeobxoaMmo npou3BECTM WUCMbITAaHWE MNepektoYaloWero YCTpOWCTBa COrfacHo pasg.14  HacTosiwen
MHCTpyKuun.

7.25. MNpobuBHoe HanpsbkeHne Npobbl Macna U3 KOHTaKTopa AOMKHO ObiTb He Hke 25 kB.

7.26. Tlpn npoBeAeHWM pPeBU3MM aKTMBHOM YacTu TpaHcdopmaTopa MpOAOIKUTENLHOCTE  NpebbiBaHUs
nepekntodatensa PC-3 BHe macna He gomkHa npeBbIaTh 8 4 B CyXOM OTannmMBaeMoM MOMELLEHWM; B MPOTUBHOM Cryyae
cnegyeT NPOU3BECTU CYLLKY NepekrnovaTens.

7.27. Mpouecc cywkun nepeknioyatens PC-3 BknovaeT crnegyoLme atansbi:

a) HarpeB OT KoMHaTHoW Temnepatypbl 4o 100 °C B TeyeHue 12 4 Npu paBHOMEPHOM MOBLILLEHUM TEMNepaTyphl;

0) CyLUKy B Te4eHue 72 4 npy oOCTaToO4HOM AasneHnn 5 mm pT.cT. n Temnepartype 100 °C;

B) nnasHOe noHmxkeHue TemnepaTypbl Ao 50 °C u 3anonHeHvWe neyn macnom, uMetowem Temnepatypy 50 °C, nog
BaKyyMOM;

F) nNponnuTKy Macna noa BakyymMOM MNMpu OTKNKOYEHHOM Harpeese B Te4eHne 12 4 npu ocTaTOYHOM AaBneHnn 5 Mm pT.CT.

7.28. MNocne cywkun crniegyeT NpoBepuTb BCe 60NTOBbIE COEAMHEHUS HA U3ONAUMOHHbBIX AeTansax, Npy Heo6Xo0AMMOCTH
NOATAHYTb GONThI M NpoCcneanTb, YTOObI KOHTaKTbl M3bMpaTensa He N3MEHWIN MONOXEHWS.

MoHTax nepeknoyaoLwmnx yCTPONCTB C perynnpoBaHneM Hanpsbkenus nog Harpyskon PHTA-35/320, PHTA-10/400,
PHTA-35/100 BYC

7.29. Mepepn BkntoYeHEM TpaHcdopmaTopa B aKcnnyaTaumio Heobxoaumo:
a) NpoBepuTb Hanuune nNnoMo6 Ha NpMBoAE;

0) npoBepuTb YpoBEHb Macna B macrnoykasaTene, npu Heobxogmmoctn gonutb macno (FTOCT 982-68*), nmetowee
npobrBHOE HanpsbkeHne He meHee 35 kB;

* Nenctyet FOCT 982-80. 3geck 1 ganee no Tekcty. - MNpumevanue "KOOEKC".
B) MPOBEPUTH HaNM4uMe cMasky B MacrneHkax KOHUYECKOro peayKkTopa, Ha KOHUYECKMX LLIECTEPHSIX U MydbTax Barnos;

r) CHATb KPYroByl Auvarpammy (4ns nepeknovatowmx yctporicte PHTA-35/320 ponyckaetcst He CHUMaTh KpyroByro
anarpammy npuv 4eTkon paboTe nepeknoyvarLero yCTpoMcTBa 1 NpaBuiibHbIX pesyrnbTaTax u3aMepeHus koadpduumeHTa
TpaHcopMaLmMmn 1 CONPOTMBIEHUS MOCTOSHHOMY TOKY Ha BCEX CTYMEeHsX);

[) BPYUHYIO MPOW3BECTV MEpeKmniodeHne OT MEepBOro MOMNOXKEHWS [0 MOMOXeHUs ° u obpaTHo UM NpoBepwThb
COOTBETCTBME YyKasaTerien MoSioKeHWss MpMBoda M Mepekniovatens B KaxOooM MOMOXEeHUM U paboTy MexaHWYecKom
GIIOKMPOBKM B KOHEYHbIX MOJSIOXKEHUSIX;

€) NpoBepuUTbL PaboTy NEPEKITHOYAOLLErO YCTPOMCTBA OT 3M1IEKTPUYECKOro NPpUBOAA.

7.30. B cnyyae gemMoHTaxa NogHMMaTh M NepeMellatb NepeknoyaioLlee yCTPOMCTBO credyeT 3a Kpioku, a NpuBoA, -
3a ckobbl Ha KpbILLKe LKada.

7.31. MNpwn nposBedeHun pesusnn TpaHchopmaTtopa obuiee Bpems npebbiBaHWA Nepeknoyaowero yCcTponcTea Ha
Bo3gyxe npu Temnepatype Hwke 0 °C He formkHO npeBbiwath 8 Y; npu TemnepaType Bbiwe 0 °C 1 OTHOCUTENbLHOW
BRaHocTn oT 75 00 85% - 16 u.

7.32. Tpwn cywke TpaHcdopmaTopa C aKTUBHOW 4acTbio TemnepaTtypa Mepeknovaloero ycTponcTesa He OormkHa
npesbiwaTtb 105 °C.



7.33. Mpu ycTaHOBKE NpMBOAA KOHUYECKOrO pPeaykTopa U COeAMHUTENbHBIX BarioB Heobxoaumo obecneynTb
COOCHOCTb NONYMY(T U LIAPHUPOB.

BonTbl KpenneHns HOHNYCHbIX MydT OOSTKHbI ObITb 3aTAHYTbl, KOHTPramku - NOCTaBMEHbI.

7.34. lNocne ycTaHOBKW YCTPOWCTBA Ha TpaHcopMaTop crneayeTt NPoM3BECTY MPOBEPKN U UCTIbITaHNS B COOTBETCTBUM
C NPOrpaMMon NPUeMo-CAaToOYHbIX UCMbITaHWI TpaHcdopmaTopa.

7.35. MNMpu MoHTaxe TpaHcopMaTOpPOB C perynstopamu HanpsbkeHns SDV-630-41/41-W19, SDV-1-1250-41/41-W19 n
SDV-1-1100-41/123-W19 npowussoactea 1P cnegyeT pykoBoOoCTBOBaTbCA WMHCTPYKLUMEN MO MOHTaXy PerynsTopos,
BXOASALLEN B KOMMSIEKT CONPOBOAUTENBHOWN AOKYMEHTALMN 3aBOAA-U3rOTOBUTENS.

8. MOHTAX YCTAHOBOK And OXNAXAEHUA TPAHC®OPMATOPOB

MoHTax NpsiMOTPYGHbBIX paaMaTopoB U UX AYTLEBOrO OXMaXAEHNS

8.1. YcTaHOBKa pagmaTopoB [OMKHA NPOM3BOAMTLCS NOCre UX NpPeABapuTEenbHOM NMPOBEPKM U NPU HaNM4MM Macna,
HeobxoAMMOro ANst AONVBKW UNW 3anvBKK TpaHccopmaTtopa.

8.2. [1o CHATMS 3arnyllek ¢ paauaTopHbIX KpaHOB crieqyeT yoeauTbCsl B TOM, YTO KpaHbl 3aKpbITbl (CM. HanpasreHue
CTPENOK M HaAnMcu Ha pPyKoATKax KpaHoB). HeoGXoAMMO OYMCTUTL MOBEPXHOCTb (hflaHLEB KpaHOB, OCMOTPETb
COCTOSIHUE VX AeTarelt, a Takke COCTOsIHNE PE3UHOBBIX YMNOTHEHUI hiaHLEeB NaTpyGKoB paanaTopoB.

8.3. lpu HeoOGXoOUMOCTU 3aMeHbl YMMOTHEHMs crefyeT WCMNoNb3oBaTh WMEKLMECH pPe3nHOBbIE 3aBoACKue
NpoKnagkn, a B criyyae ux OTCYTCTBUA - U3FOTOBUTbL MPOKNaAKM N3 NMCTOBOW MacrnoCTOMKOW pe3uHbl TonwuHou 8-10 Mm
C OTBEPCTMEM B CEPEAMHE U YETbIPbMsi OTBEPCTUAMU ANS LUNUIek.

[Mpn n3roToBNEHUN pPE3MHOBBLIX MNPOKIALOK Heobxoanmo y4eCTb, 4YTO MNpW YCTaHOBKE paaunatopa npoKnagka
BblJaBnnMBaeTCA N yMeHbLlaeT BHyTpeHHVIIZ OonamMeTp Npoxoa4HOro OTBepCTUA KpaHa, No3TOMYy OTBEpCTuUEe B cepenunHe
NpoKnagkn O0JMKHO ObITb Ha 5-8 MM Gonblue NpPOXOAHOIro OTBEPCTUA KpaHa.

8.4. MNMpn MOHTaxke CUCTEMbI C €CTECTBEHHbIM MACNSAHbIM OXnaxgeHuem (cuctemsl oxnaxaeHus M) npamoTpy6HbIn
paguaTop cnegyeT MOAHATb KaHaTtom Mpu nomowy asTomMobunbHoro kpava K-32 rpysonogbemHocTelo 3 T 3a
NpUBapeHHyo K BEPXHEN YacTn CKOOY, YCTAHOBUTb Ha LUMNWUIbKMA BEPXHEro pagnmaTtopHOro KpaHa M HaBMHTUTb ranky Ha
HECKOSbKO BMTKOB; aHaNorM4yHo yCTaHOBUTb PaanMaTopbl Ha LUMWIBbKW HUXKHEro paanaTopHOro KpaHa.

Mpn HecoBnageHuuM oOTBEpPCTU fiaHUa paguatopa Co LUNWMbKamy paguaTopHbIX KPaHOB CreayeT HECKOSbKO
ocnabuTb 3aTsKKy raek, NPUKPEnnsLWMX Kopryc kpaHa k dnaHuy 6aka. [Nocrne okoH4YaTenbHON YCTaHOBKW paavaTtopa
Ha LUMUIBbKM HUKHETO Y BEPXHETO paanaTopHbIX KPaHOB HEOGXOAMMO PaBHOMEPHO 3aTsHYTb BCE raku.

8.5. CHauana crnegyeT HaBeCUTb paanaTtopbl, PAcnomnoXeHHbIE Mo pacluMpuUTeneMm, YyCTaHOBUTL PacluMpuTens U ero
coeamHUTENbHYO TPyBy C rasoBbIM persie, Mocrie Yero HaBecuTb OCTaslbHble PaavaTopbl U TEPMOCUOHHBIR UILTP.
OpHOBpeMEHHO HeoGXOAMMO 3amnofiHUTb He MeHee MOJoBUHbI OOGbemMa pacLUMpUTENs MacioM, NpeaBapuTenbHO
NpOBepeHHbIM Ha CMeluMBaHWe C Macinom B Gake TpaHcdopmaTtopa; Yepes pacluMpuTenb 3anofiHWMTbL macrnom Gak
TpaHcdgopmaTopa.

PagnaTtop fomkeH 3anonHATLCA Macniom 4epes3 HWXKHWWA KpaH; BBepXy OTKPbIBAlOT MpoOKy AN BbiMycka BO3AyXxa.
3aTtem cnefyeT OTKPbITb BEPXHWUIA paanMaTOPHbIN KPaH.

8.6. MNpun MOHTaXe CUCTEMbI C ECTECTBEHHLIM MACISIHbIM OXITaXXaeHneM 1 obayBaHMEM paanaTopoB BEHTUNSATOPaMMU
(cnctembl oxnaxaeHus [1) B HUXKHeN YacTn 6aka [O HAaBECKW paanaTopoB criefyeT YCTaHOBUTh KPOHLUTENHBI, Ha KOTOPbIX
MOHTUpYIOTCS No ABa BeHTunATopa MLU-4 ¢ anektpopsuratensmu A3J1 31-4 (puc.19) n pacnpegenuTensHble KOpoOku
(kak@as Ha OBe rpynnbl BEHTUMATOPOB), NpedHa3HadeHHble AN NpUCOeAMHEeHUst anekTpoasuratenen. CoeanHeHue
BCEX pacnpeaenuTenbHbIX KOpobok Mexay coboi kabenem obpa3syeT KONbLEBYHO CETb.
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Pnc.19. YcranoBka BeHTUnsTopos AyTea ML-4

1 - BEHTMNATOP; 2 - KPOHLWITENH; 3 - pacnpeaenuTensHas Kopobka.

8.7. Ha 6ake TpaHccopmaTopa ycTaHaBnmBalT MarnuctparnbHyt KOpooky.

8.8. [Ins komnbLeBOW ceTu, a Takke ANA NUTaHUSA SnekTpoasuratenen ucnonb3yetca kabenb mapku ABPP-3x4 B
meTannuyeckom pykase P3-LI-X-25, 3akpennsemom ckobamu Ha cTeHkax 6aka TpaHcdopmaTopa.

anI MOHTaXe MeTannnyecknx pykaBoB, HageBaeMbliX Ha KOHLbI kabenen, noaBoAUMBIX K aneKkrpoasuratenam u
pacnpegennTesnbHbIM KOpO6KaM, cnegyet ynnoTHUTb MeCTa CTbiIKOB pykKaBOB C  BbIBOOHbIMU pr6KaMVI nytem
noamaTtbiBaHUS1 CMOJISIHOM KabenbHOW NEHTbI, @ CTbIKK 3aKpennTb ckobamu.

CMOHTMpOBaHHbIE MeTannM4ecke pykaBsa ABax bl NOKPbIBAOT amaneBow kpackon mapku ®CX23 (FTOCT 926-63*).

* NenictByeT FOCT 926-82. - NMpumeyarue "KOOEKC".

8.9. B cnyyae npumeHeHns aBTOMaTWYeCKOro ynpasreHus AyTbem HeobXoAMMOo yCTaHOBUTb Ha TpaHcdgopmartope
(vnun Ha oToenbHOM dyHAameHTe) wkad LWA.

8.10. Ha 6ake TpaHcdopmaTopa crnefyeT MOHTMPOBaTh ABa TEPMOMETPUYECkUx curHanunsatopa TC-100, 13 KoTopbix
OOVH MCMOoNb3yeTcs ANs KOHTpONsA TemnepaTypbl TpaHcopMaTopHOro Macra, a BTOpOW - AN YyNpaBneHns OyTbeM B
3aBMCUMOCTHM OT TeMnepaTypbl TpaHCOPMaTOPHOro Macna.

8.11. 3aTeM BbINOMHAT MOHTaX pagmMaTopoB.
8.12. lNocne OKOHYaHWA MOHTaXa cucTeMbl oxnaxaeHus [1 HeobxoAMMO NMPOBEPUTbL MErOMMETPOM COMPOTUBIEHME
M30MSLUMM BCEX OSMEKTPUYECKMX Lenewn, KOTopoe, BKI4Yasi COMpoTMBIEHMe OOMOTOK CTaTOpoOB 3nekTpoasuratenei

BEHTUNATOPOB, AOMKHO ObITb He MeHee 0,5 MOwm.

8.13. Nepen npoGHbIM BKMOYEHMEM creayeT NpoBepuTb paboTy BEHTUNSATOPOB MNPOBOPAYMBAHMEM BPYYHYIO.
KpbinbyaTky BEHTUNATOPOB AOMKHbI CBOOOAHO BpaLLaTbCs.

8.14. MNpn npoBbHOM BKIOYEHUN OyTbEBOr0 OXNaXAeHUss pagnaTtopoB HeobxoamMmMo ybeamnTbCst B TOM, YTO KpbInbyaTky
BpaLLiatTCs NPOTMB YaCOBOW CTPEIKW, ECNN CMOTPETb Ha 3NeKTPoABUraTeNny Co CTOPOHbI KPbINTbYaTOK BEHTUMATOPOB.

MoHTax MacnooxnaguTenbHON CUCTEMbI C MPUHYAUTENBHON LMpKynauven macna n o6ayBom oxnaguTenei BO34yXoMm
(cuctembl AL)



8.15. KoHTponbHass cbopka TpaHCOPMATOPOB C HABECHOW CUCTEMOM OXNaXAEeHWs MNpPOM3BOAUTCA Ha
3aBofge-uarotoButene. loaToMy npu MOHTaxe TakuMx TpaHCcOpMaToOpoB crneayeT BbIMOMNHATE COOPKY cuctembl
oxnaxaeHusi 6e3 NoAroHKM No MecTy.

8.16. Npn MOHTaxe MacnonpoBOAOB M MPUCOEOUHEHUU UX K dNEeMeHTaM OXNaxaalLmx YCTPOMCTB Bce oriaHubl n
COeIHEHNsT MacnonpoBOAOB AOMKHbI ObiTb TLWATENbHO OYULLEHbI W YCTAHOBMEHbI HA YMNNOTHSAIOLWMX NPOKNaakax u3
MacroCTONKON Pe3nHbI.

8.17. Heobxogumo YCTaHOBUTb Ha oxnagutenax npeaBapuTesibHO NpoBepeHHbIe OeccanbHMKOBLIE ANIEeKTPpOHacoChblI.

SJ'IEKTpOHaCOCbI cnenyet yCtaHOBUTbL Tak, 4yTOObI OfHa 13 I'IpO60K obecneyvBana BO3MOXHOCTb CnycKa BO3fyxa u3
CUCTEMbI MacnooxnaxgeHua.

8.18. MoHTax cuctembl [l gomkeH BbINONHATECA C  MaKCUMarbHbIM  MCMOMb30BaHMEM  aBTOKpaHa
rpy3onogbeMHOCTbIO 3-5 T.

8.19. Heobxogumo ycTaHOBWTb aBTOKpaHOM Ha 6Gake TpaHcdopmaTopa NpPOBEPEHHbIE W UCMbITAHHbIE paHee
oxnagutenu 3, 4, 5 n 7 (puc.20) c agcopbepamu, paclumputens 6, BbIXITOMHYH TPyOY 1 NOCTOSHHYHO NECTHULLY.
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Puc.20. MoHTax anemMeHTOB HaBeCHOM MacnooxnagurternbHon cuctemol AL

1 - TpaHcopmaTop, yCTaHOBMEHHbIV Ha dyHAameHTe; 2 - 5, 7 - 10 - oxnagutenu;
6 - pacwwmpuTtens; 11 - noptan 110 kB ¢ dpyHaameHTamy;
12 - aBTOKpaH rpy3onogbeMHOCTbIO 3-5 T € YANNHEHHOW CTPENnow.

3ateM aBTOKpaHOM C MPOTMBOMOSIOXKHOM CTOPOHbI TpaHcdopmaTopa ycTaHOBUTbL oxnaauterm 2, 8, 9, 10 ¢
apcopbepamu.

8.20. Npwn nomMoLLm aBTOKpaHa ycTaHoBUTHL Wwkad (unu wkadel) LUAOT ona aBTomMaTMYeckoro ynpaBneHnst CUCTEMOM
OXMaXaeHus.

8.21. lNMpou3BecTn MOHTaX MacronpoBOAOB, COEOUHSAOLUUX 3MEMEHTbl OXMaxAaawLwmux YCTPOMCTB, a Takke BCEX
ocCTarnbHbIX MAacnonpoBOAOB AMsi NoAayn Macra K ra3oBoMy perne, pacluMpuTernto u T.n.

8.22. YcTaHOBUTL Ha Gake TpaHcdopMaTopa pacnpenenutenbHyo KopobKy M KopoGKy BbIBOLOB.

IOna nutanma wkadpa ynpaenenus WAOT cnepyeT nponoxutb kabenb oT pacnpefenuTenbHOro Wwuta nogcTaHumm.
lMpn HaBecHoOW cuCTeMe MacrooxnaxaeHuss MpoBoAka OT wkada K aneKkTpodsBuratensM BEHTUNSTOPOB WU
anekTpoHacocam AOMKHa ObiTb BbIMONHEHA Kabenem B MeTannM4yeckoM pykase, 3akpennseMoM ckobamu Ha CTeHKax
baka TpaHccopmaTtopa. YNnoTHATb pykaBa B MeCTax CTbIKOB W MOKpPAcKuW crnegyetr B COOTBETCTBMM C yKa3aHUSMU
nn.8.6-8.10 HacToswen NHCTpyKumu.

Pa3genky KOHTPONbHBIX WM CUIMOBbLIX Kabenew cregyeT MpouM3BOAMTb B YCTaHOBMEHHbIX Ha AHe wkada WAOT
carnbHUKax 1 kabenbHbIX MydTax HEUCNONb30BaHHbIE CanbHUKM U My Tbl NEPEKPLIBAIOT 3arfyLLKamu.

8.23. TonHOCTbID CMOHTMPOBaHHAs CUCTEMA MAaCloOXNaXAeHUss [oMmkHa ObiTb WcMbiTaHa, a 3aTeM MpoMbiTa
TpaHchOpMaTOpPHLIM Macrom.



8.24. HeobxogmMmo ycTaHOBUTL BpeMEHHbIM pacnpegenuTenbHbli NYHKT ¢ nogaden k Hemy HanpsbkeHus 380-220 B
Ans NMTaHWsa HaMmarHnymBeatowen obMoTKM, MoJorpesa AHa BcnoMoraTensHoro 6aka, dpuneTp-npecca (Mnu LeHTpudyrm).

8.25. Ha nepuopg wucnbiTaHUs M MPOMbIBKM CUCTEMbI MacrooxnaxaeHus cnegyet obecneunTb NoXapHbIA NOCT
HeobxoaAnMbIM MHBEHTApPEM U yCTaHOBUTb TeNedOHHYO CBA3b.
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8.26. CrniegyeT ncnbiTaTb OXnaxaarolee YCTPOMCTBO B TedeHne 1 4 nog AaeneHnem 2 krc/cm ™ - ans kanopudepos

2
13 anoMnHneBbIX Tpy6; 3 krc/cm ™ - Ansa kanopudepoB U3 cTanbHbIX TPyO.

Mpu 3ToM 3adBWXKW, COEAMHSIIOLME oOXNaxaalollee YCTPOMCTBO C GakoM TpaHcopMaTtopa, AOMkKHbI ObiTh
nepeKpbIThI.

Pe3ynbTaThbl MCNbITaHUS CUYMTAOTCS YOOBNETBOPUTENbHBLIMU, €CMN B TeYeHre 1 4 faBneHne CHU3UTCS MO CPaBHEHUIO
C UcxoaHbiM He 6onee yeM Ha 10%.

8.27. TpuHuunuanbHas cxema MNPOMbIBKA MacrooxnaguTtenbHOro yctponctsa cuctembl [Ll ¢ mcnonb3oBaHnem
OeccanbHNKOBOro 3riekTpoHacoca npveeaeHa Ha puc.21.

o=l
Puc.21. MpuHuMnuanbHas cxeMa NPOMbIBKY MacrooxnaauTeslbHOro yCTporcTBa

1 - oxnaguTtens; 2 - BEHTUNATOPLI C anekTpoasuratensmu; 3 - BcnomoratenbHbii 6ak;
4 - hunbTp-npecc (unu ueHTpudyra); 5 - 6eccanbHUKOBBINA ANEKTPOHACOC, BCTPOEHHbIN B MacnooxnaguTerb.

BeccanbHukoBbIi anekTpoHacoc LT MoxeT GbiTb MoBpexaeH Npv nonajaHMu B HEro M3 MpoXoAasiiero macna
MenKoW MeTanIM4eckon Mnbinu 1 T.M.; No3TOMY 0643aTeNbHO NPUMEHSTb UINbTP-Npecc 4 (Unu LeHTPUdYTY).

8.28. NMpoMbIBKY cUCTEMbI MacrooxnaxaeHuss Heo6xoauMo NPoM3BOAUTb LMPKYNAUMen macna, HarpeTtoro o 45-50
°C, € nepuMoanyeckon O4UCTKOW ero unbTp-NpeccoM (Mnu LeHTpudyroin).

Mpobbl Macna ansa onpeaeneHnst ero 3NeKTPUYECKon NPOYHOCTM AOMKHbI BpaTbCs M3 Macrnooxnagutens B Hayane
NPOMbIBKM Yepes Kaxapble 4-5 4, a B fanbHeNLIEM - B 3aBUCUMOCTM OT Pe3yrbTaToB MPOMBIBKU.

Ecnu anekTpuyeckasi MpOYHOCTb Macna AocTuraeT He MmeHee 45 kB, crnefyeT OCTaHOBUTb (UIbTP-Mpecc (Unu
LieHTpUdyry), Npoaosmkasa MnosbilaTe TemnepaTypy Macfia B nNpombiBaeMoii cucteMe go 50-55 °C; B Takom pexume
BECTU NPOMbIBKY B TeyeHue 6 u.

Ecnun macno npombiBaeMon MmacnooxnagutenbHoW cucTeMbl yaoBreTBopseT TpeboBaHusaM, npuBedeHHbIM B
Tabn.MNM1.10, npoMbIBKa CYATAETCHA 3aKOHUYEHHOW.

MacnooxnagutensHas YCTaHOBKa OCTaeTCH 3anosfiHeHHOW MacroMm, BcrnomoraTesnbHbIll 6ak oTCoeanHsIT, K 68Ky
TpaHcopmaTopa NoaknoyarT CUCTEMY OXInaXKaeHuA.

8.29. OKoHuaTenbHOe 3anofiHeHWe MacrooxnagnTenbHON CUCTEMbI MPOM3BOASAT MacnoM us 6aka TpaHcdhopmaTopa,
ONS Yero B pacluMputens 3anvealT Macno (Npy 3akpbiTOM KpaHe) 3HAYMTENbHO Bbille OTMETOK HOPMarbHOro YpOBHS.
3akpbiB 3a4BUXKY B BepxHew 4actu Gaka TpaHcdopmaTopa, cnegyeT noCTENEeHHO 3anofHUTb MacfioM BCHO CUCTEMY
MacrooxXnax4eHus, NPUOTKPbIB HWXKHIOK 3aABWXKKy Gaka TpaHcdopmaTtopa; mpu 3TOM [OSKHbI ObiTb OTKPbITHI BCE
npobkn ana Bbinycka Bo3gyxa. OOHOBPEMEHHO C 3anofiHeHWeM CcucTeMbl crnegyeT ponveaTb macno B 6ak
TpaHcopmaTopa HebonbLUOW CTpyeW, 415 Yero NPMOTKPbLIBAETCA KpaH pacLumpuTens.



[Nlocne okoH4YaTenbHOro 3anofHEHNUSt CUCTEMbI Macrnom 1 BbIlyCKa BO34yXa BCe r|po6|<m OnAa BbiNyCKka BO34yXa O0JTKHbI
ObITb YNIOTHEHbI, a o6e rnaBHble 3a4BWKKN Ha Bake NONTHOCTLI0 OTKPbIThbI.

YpoBeHb Macna B pacluputene Heobxoanmo npoBepuUTbL NO OTMETKaM MacrnoykasaTtenem u npu HeobxoanmocTn
AOoNnTb Macna.

8.30. Mepen npobHbIM BKMtoYeHeM cuctemsl [1L|, cnegyet npoBepuTb CONPOTUBIIEHNE U30NALMU BCEX ANEKTPUYECKNX
uenen, anekTpoasBuraTtenen € BeHTUNSTOpamu, Kak ykaszaHo B nn.8.12-8.14 Hactoswen WHCTPyKUUN, U3MepuTtb
BMBpaumio anekTpogsurarenen npuéopom BAT-2.

8.31. Heobxogumo npoBepuTb NpaBuUIibHOCTb HanpaBlieHUA BpalleHUA ©eccanbHNKOBOro ANEeKTpoHacoca, ana 4ero
BMeCTO I'IpO6KVI Ona BbinyCka BO3[yXa yCTaHOBUTb Ha €ro kopnyce MaHOMeTp.
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[Mpu 3akpbITO HarHeTaTenbHOW 3aABWXKe OaBrieHwe AOMKHO ObiTb 1,3 Krc/cmM ~ , B MPOTUBHOM cryyae criegyet
N3MEHUTb HanpasfeHne BpaLleHNs anekTpoHacoca.

8.32. CnepyeT npoBepuTb HafEXHOCTb 3akpenneHnus u 3asemnenus wkada LWAOT Ha Gake TpaHcdopmaTopa,
COMPOTUBIIEHNE U3ONSALMM CXEMbl YrNpaBlieHnst 1 annapaTypbl, pasmeLleHHoW B Lwkady, paboTy cxembl ynpasneHus u
CcurHanmsauum.

8.33. Myck anektpoHacoca JUT paspewaetcs npu Temnepatype macna He Hwke 15 °C. lpu 6Gonee Hu3Kowm
TemnepaTtype Heobxooumo nporpeTe TpaHcopMaTop BKMOYEHWEM Ha XOMOCTOW XOA4; Mpy 3TOM OCHOBHbIE 3aBWDKKU
DOMKHbI ObITb OTKPbITBI. o gocTxeHun 15 °C BKMIOYUTL BMEKTPOHACOC, NPOBEPUTb COCTOSIHWE YMIIOTHEHWA Ha
BCaCblBaloLLE YacTu MacnonpoBoda; B Cryyae MnosiBNeHWss BuMOpauum unu MOBbILWEHHOrO LWymMa Heobxoanmo
OCTaHOBMUTb 3MNEKTPOHACOC, BbIAICHUTb NPUYUHY U YCTPaHUTb ee.

8.34. Mo pocTmxkeHun TemnepaTypbl BepxHUX cnoeB macna 45 °C cnegyet BknouMTb BeHTUNATOpbl. OnpoboBaHue
3NEKTPOHACOCOB M BEHTUINATOPOB OXIaXJatoLLero yCTponcTea AOMKHO NMPOU3BOAMTBECSA HENPEPbIBHO B TedeHne 3-5 u.

8.35. Oxnaxpatowme ycTporcTea cuctemsl LI cumtatoTcs NpUroaHbIMU K aKCnyaTauum, eCnm Bo BPEMSs UCTIbITAHUS
He ObiNo OBHApy)XeHO CcrnegoB Teuu Macna (UM Peskoro CHUKEHWUST OaBMeHWsl), BEHTUNATOPbI U 3MEKTPOHACOCHI
paboTanu nnasHo.

MoHTax TepMOCUDOHHOTO hunbTPa U BO3OYXOOCYLUNTENS

8.36. yCTaHOBKy N BKNKOYEeHMe B 3Kcnnyatauuko npenBaputernibHO noarotoBle€HHOro TEPMOCUGOHHOIO unbTpa
nosiaraeTcs BbIMOMHATb B NPUBOANMON HUXE NOCIEA0BaTENBbHOCTH:

a) CHATb 3arnylWwKM Ha paguaToOpHbIX KpaHaxX M YCTaHOBUTb TEPMOCUMOHHLIA (UNbTp Ha Gake TpaHcdopmaTopa
aHanorMyHo ycTaHoBKe pagnaTopoB; NPy 3TOM paduaTopHble KpaHbl AOSMKHbI GbiTb 3aKpbITbI;

0) 3arpy3uTb B unbTp Yepes MoK MOATOTOBIEHHbIN 3apaHee CyXOW OTCesHHbIN cunukarens mapkn KCK (FOCT
3956-54). OTKpbIB HWDKHWUI pagnaTopHbIN KPaH, 3anonHnTb huneTp macnom u3 TpaHcopmatopa Ha 300-400 Mm Bbiwwe
cnosi agcopbeHTa u NpousBeCTM NPOMbIBKY C NPUMEHeHueM unbTp-npecca (ans ounbTpoB BMECTUMOCTbIO A0 50 Kr
npombiBKa He obsA3aTenbHa);

B) 3amnofHUTb PacLUMPUTENb MAacrioM 3HAYMTESIbHO Bhille HOPMAarbHOTO YPOBHS, OTKPbITb MPOOKYy Ans BbinMycka
BO34yXa W, NMPUOTKPLIB HWKHUIA paauaTopHbIA KpaH, 3anofHWTb (uUnbTp macrnom u3 Gaka TpaHcdgopmatopa. Mpu
NOSIBMIEHNM Macna B OTBEPCTUU NPOBKM 3aKpbiTb HUXKHWIM KpaH M daTb Macny OTCTOATbCHA B punbTpe B TeyeHue 1 u,
nocre 4ero BbINYCTUTb HEMHOTO Macrna U3 OTBEPCTUSI OTCTOWMHMKA;

) OTKPbITb BEPXHUA U HWKHWA paguaTopHble KpaHbl, 3anofHWTb URLTP M ero naTpybGku Macrom, OTKpbiBas
nepuoanyeckn NpobKy Ans Bbinycka BO3AyXa; AONMTb MAcno B pacluMpuTenb A0 HOPManbHOrO YPOBHS.

8.37. MoAroToBneHHbI BO34yXOOCYLIMTENb MPY MOMOLLM TPYOKM crefyeT MPUCOedMHUTbL K OblxaTellbHoW TpyOke
pacwmpuTens.

9. MOHTAXX BBOAOB U TPAHC®OPMATOPOB TOKA

MoHTax BBog0B HanpsikeHnem 3-35 kB

9.1. MNoAroToBNEHHbIE K MOHTaXy BBOAb! CreayeT YCTAHOBUTb HA PE3UHOBLIX MPOKMajKax W paBHOMEPHO 3aTsHYTb



6onTbl Ans nonyvyeHna Hagnexawero ynnoTHeHUA. |_|pl/1 noacoeAnHeHUMN OTBOAOB OOMOTOK K BBOgamM HeobxoauMmo
obecneynTb HageXHbIN KOHTaKT.

9.2. KOHCTPYKUMS CBbEMHbIX BBOAOB MO3BOMAET BbIMOMHUTL MPUCOEAVHEHWe BBOAa M 3aMeHbl dapdopoBOro
n3onsaTopa CHapyxu TpaHcdopmaTtopa nNpu CrnBe He3Ha4yMTeNbHOro KonmyecTsa macna. [ns 3ameHbl NOBPEeXAEeHHOro
nsonaTopa criefyet OTBUHTUTL ranku, CHATb MeTannnyeckui Konnak u noBpexaeHHbIN 30naTop U B3aMeH yCTaHOBUTL
HOBBbIN.

MoHTax MacnoHanonHeHHbIX ManorabaputHelix BBoAoB HanpsixeHnem 110 kB HerepmeTU4HOM KOHCTPYKLK

9.3. CrnegyeT 3akpenuTb Ha BBOAE, YCTaHOBMEHHOM Ha CTONKe, ByMarkHO-6akennTOBbIN LMMNHAP; CHATL 3arfyLuky Ha
KpbilLKe TpaHchopmaTopa, YCTaHOBUTL Ha NPUKIEEHHOW K Kpblllke 6aka pe3nHOBOW Npoknagke nepexodHbin dnaHew ¢
npeaBapuTenbHO MCMbITaHHBIMKW TpaHCcdopMaTopaMn Toka, PaBHOMEPHO 3aKpenuTb ero Mo BCEeW OKPYXHOCTW, Ha
BEPXHIOI0 YacTb NepexoAHoro raHua HaknewTb Pe3UHOBYIO NPOKMNAaZAKY.

9.4. CHsB C BBOAA KOHTAKTHbIA 3aXuM, criegyeT nponycTuTb vepes Tpyby BBOAaA ABOMHYKO KUMEPHYK NEHTY Wiun
TPOCUK.

Bsog BmecTe ¢ YKpensieHHbIM Ha HeM 6yMa)KHO-6aKeJ'IVITOBbIM unnnHgpom HeobXoAMMO MOAHATbL 3a NOABbEMHbIE
KonbLia 1 pacnofioXuTb B LIEHTPE NepexogHoro dnaHua.

9.5. CnepyeT 3akpenuTb KUNEPHYIO FEHTY WM TPOCMK B HaKOHEYHWMKE OTBOAA W NPU OMyckaHUW BBOAA HanpaBUTb
kabenb oTBoAa B TPYOy, HE fonyckas cBepTbiBaHWS kaberns B konbLa.

9.6. CnegyeT mMenrnieHHO OMyCTUTb BBOA4 OO YCTAHOBKM €ro Ha pPEe3nHOBYIO MPOKIAAKy NepexofgHoro dnaHua ¢
TpaHcdopMaTopamu Toka.

9.7. lNocne 3akpenneHnst cTanbHbIM WTUHTOM HAaKOHEYHMKa OTBOAA cnegyeTt HaBUHTUTb KOHTaKTHbIN 3a)XUM Ha pr6y
BBOAA N paBHOMEPHO 3aTAHYTb 6onTbl Mo BCew OKPY>KHOCTU ¢naHua BBOAA, obecneymB ero HagexHoe yNnoTHEeHne.

9.8. Heobxoanmo 3akpbITb MOKW, YNNOTHATL MX U NPOOKN ANS BbiMyCcka BO3AyXxa.

9.9. [lo ycTaHOBKM BBOAOB CregyeT M3MepuTb ONuHbl kabernewn oTBOAOB OT OOMOTOK TpaHcdopmaTtopa WM MX
COOTBETCTBME UMEIOLLIMMCS HA MecTe MoHTaxa annHam eeoaos 110 kB.

MoHTax BBogoB HanpsbkeHnem 110 kB repmeTUyYHOM KOHCTPYKLUN

9.10. Mepen ycTaHOBKOW Ha TpaHcdopMaTop HeoBXOAMMO NPOBEPWUTL AABNEHMe B MOArOTOBMIEHHOM K MOHTaXy

repMeTMYHOM BBOAE, KOTOPOE AOMKHO COOTBETCTBOBATL KPMBOM MN (puc.6).
PerynupoBaTtb AaBneHune crnegyeTt B COOTBETCTBUM C yKasaHuaMY pasa.6 HacToswen NHCTpykumu.

9.11. YcTaHoBKa BBOZAA repMETUYHON KOHCTPYKLMM Ha TpaHCOpMaTop BLIMOSHAETCSA Tak e, Kak yCTaHOBKa BBOZA
HEerepMeTUYHON KOHCTPYKLIMN.

9.12. Heobxoaumo obecneunTb ynnoTHeHWe chnaHua BBoga u Tpybbl BBOAA.

10. SAJINBKA TPAHC®OPMATOPOB MACJIOM

10.1. Macno, 3anuBaemoe WnNu AonvMBaeMoe B TpaHcdopmaTtop, AOMMKHO COOTBETCTBOBAaTb HOpMaM, ykasaHHbIM B
Tabn.MNM1.6 n M1.10 n Tpebosanmam nn.M1.14-M1.16 npunoxenns 1 Hactoswen NHcTpykumm.

10.2. TpaHcdopmaTopbl HanpsbkeHnem Ao 35 KB BKNIOUMTENBLHO criegyeT 3anvBaTb MacroM, MMELWUM Temnepartypy
He Hmxe 10 °C, 6e3 Bakyyma. TemnepaTtypa akTUBHOW 4YacTu TpaHcdopmaTopa AO/kHA ObiTh Bbile TemnepaTypbl
macna.

10.3. TpaHcdhopmaTopbl HanpskeHem 110 kB HeobxoaMMO 3anmBaTe MacioM Mo BakyyMOM.

10.4. 3anuBky macnom TpaHcdopmatopa HanpskeHvem 110 kB, npubbiBwero 6e3 macna, wnu nocne pesnsvu
aKTMBHOW YacTu cnegyeT Npon3BoaAnTb criegyoLwmnm obpasom:

a) npoBepuTb Gak TpaHcdopmaTopa Ha repMeTUYHOCTb, AN Yero NocTeneHHo co3daTb B Gake Bakyym 350 MM pT.CT.



(100 MM pT.CT. Kaxable 15 MUH);
6) ocTaHOBMTb BaKyyM-Hacoc, 3anucaTb BENMYNHY Bakyyma B 6ake;

B) Yepes 1 4 3anucatb BTOpPOe MoOKasaHue BakyymmeTpa. bak cuuTaeTcs repmMeTVyHbIM, €Cnn HaTekaHwe He
npesbiwaet 15 Mm pT.CT/Y;

r) BblAepXaTb akTUBHYIO YacTb noj Bakyymom 350 MM pT.CT. B TeYeHne 2 v;

o) npu Bakyyme 350 MM pT.CT. 3anuTb TpaHcdopMaTop MacrioMm, umelowmm Temnepatypy He Hwke 10 °C, co
CKOpPOCTbIO He Oonee 3 T/v;

€) nocrne OKOHYaHus 3anuvBKW, Korga ypoBeHb macna byaet Ha 150-200 MM Hwke Bepxa KpbILKW, NPOAOIKaTb
BaKyyMnpoOBaHue B TedeHue 6 u;

X) MOCTENEHHO CHATb BakyyMm, nogasBas BO3Ayx B 0Oak yepes cunukarenesble BO3AYXOOCYLUMTENW, U NPOAOMKaTb
NPONUTKY aKTMBHOW YacTu Npu aTMocepHOM AaBrneHnn B TedeHne 3 4.

10.5. [lonveky Macna B TpaHc)opMaTop MNocrie YCTaHOBKM pacluMpuTens U paauaTopoB crieqyeT NpousBoauTb Yepes
pacwmpuTens 6es Bakyyma.

11. KOHTPOJbHbIV NPOIPEB U KOHTPOJIbHAA NOACYLUKA TPAHC®OPMATOPOB

O6ume nonoxeHuns
11.1. CywecTBytOT crneayoLime MeToabl Nporpeea TpaHcopMaTopoB:
NOCTOSIHHBIM TOKOM;
TOKaMW KOPOTKOrO 3aMblKaHUS;
LUMpKynAuMen Macrna Yyepes anekTpoHarpeBarteny;
WHOYKUMOHHBIA NPOrpeB 3a cYET NoTepb B ctanu baka.

,D,OI'IOJ']HVITGJ‘IbeIVI nporpes nNpomM3BoaAnUTCA C NOMOLLbIO SﬂeKTpOﬂequI 3aKpbITOro Tuna, yctaHasnuMBaeMblX nog OHO
TpaHcdopmaTopa.

11.2. KoHTponbHbIN Nporpes criegyeT Npov3BOANUTL C MacnoM, 6e3 BakyymMa 40 AOCTUXKEHWUS TeMrepaTypbl BEPXHUX
crnoeB macna, npeBsblllalolert MakcuMarbHyl0 U3 yKkasaHHbIX B nacrnopTe TpaHcdopMaTtopa Temnepartyp, npu KOTOpbiX
NPOM3BOAUIIOCH U3MEPEHNE XapaKTePUCTUK USONALMN:

npu NporpeBe MeTo40M KOPOTKOrO 3aMblKaHUsI UM MOCTOSHHLIM TOKOM - Ha 5 °C;
npu NporpeBe MHAYKUMOHHBIM METOAO0M UMW LUMPKYNsALMEN Macna Yyepes arnekTpoHarpesaTenu - Ha 15 °C.

11.3. lNMporpeB TpaHcdhopmaTopa Npu KOHTPOSBLHOW MOACYLLKE B COOCTBEHHOM Gake ¢ macnom crieqyeT NpousBoauTb
cornacHo n.11.1 HacToswen MHCTpyKunn.

11.4. KoHTpOMnbHYO NOACYLLKY CriefyeT BbIMOMNHATL Npy Temnepatype BepxHux crioeB macrna 80 °C u MakcumansHOM
BaKyyme, NpegycMOTPEHHOM KOHCTpyKumen 6aka TpaHcdopMaTopa (He 6onee 350-380 mm pT.cT.). Yepes kaxable 12 4
NoACyLUKM HEOOXOAMMO B TeyeHue 4 4 OCyLecTBNSATb LMPKYNAUMI0 Macna yepes TpaHcdopmaTop MacrsiHbiM HacOCOM

NPOV3BOANTENBHOCTbIO 4-6 M 3 /M (puc.22).
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Puc.22. Cxema KOHTPONBHOWM MNOACYLLKN
1 - BakyymMmeTp; 2 - 6ak TpaHcopmaTopa; 3 - kpaH &3 2" 4 - MacnsHbI Hacoc; 5 - BaKyyMHbIi HAcoC.

CTpernkon ykasaHo HanpasneHue LMpKynsumMm Macna B npouecce NoAcyLLKM.

11.5. Meproanyeckn cnefyet U3MepaTb XapaKTEPUCTUKM M30NALMK RrSEI" , Fgg / Ry5v v 6patb npo6bl macna ans

NPOBEPKM NPOBMBHOIO HaNPSXKEHUS.

11.6. MNpopomxnTensHoCTbL nporpesa TpaHcdopmaTopos npy 80 °C M ykazaHHOM OCTaTOYHOM AaBfEeHUW AOIMKHa
COOTBETCTBOBATb AaHHbIM Tabn.4.

Tabnuua 4
HanpsixeHue TpaHcdhopmaTtopa, kB MowHocTb TpaHcdhopmaTopa, kKB-A Bpewms nporpesa, 4
[o 35 BkntounTensHoO Bcex mowHocTen 48
110 MeHee 80000 48
110 80000 54

11.7. Mopcywka gomkHa OblTb NpekpalleHa Npu AOCTUXXEHUN COOTBETCTBUS XapaKTePUCTUK U30Nsummn TpeboBaHMsAM
HacToswen NHCTpyKUMKM, HO He paHee YeM Yepes 24 4 nocne goctmkeHns 80 °C.

11.8. TpaHcopMaTop AOMKEH ObITb 3anMT MacnoM 40 YpoBHS Ha 150-200 MM HMXKE KpbILLKW.

11.9. Temnepatypy cnefyeT KOHTPONUPOBaTb MO TEPMOMETPaAM COMPOTUBIEHUS, YCTAHOBNEHHbIM B BEPXHUX CINOSAX
macna.

11.10. Mocne OKOHYaHMsI NporpeBa HEOOXOAMMO MPUCTYNUTL K OLIEHKE XapaKTepPUCTVK M30NALMU B COOTBETCTBUM C
TpeboBaHUAMYM NpUNOXeHWs 1 HacTosiwen NHCTPYKUMK.

MporpeB MeETOAOM UHAYKLMOHHLIX NOTEPb B cTanu 6aka TpaHcdopmMaTopa

11.11. MowHocTb (KBT), Heobxoanmas Ansa Harpesa TpaHchopmMaTopa, onpegensercs no popmyne
F=API"k, 1)
roe £F - ynenbHbIA pacxoa MOLLHOCTY, KBT/M 2; { - nepumetp 6aka, M; # - BbicoTa 60KOBOII MOBEPXHOCTM, Ha
KOTOPYI0 HamaTbIBaeTCA HaMarHnymBeatoLwas obmoTka, M.

11.12. BenuuvHy ygenbHOro pacxoga MOLUHOCTM B 3aBUCMMOCTM OT nepumeTpa Oaka cnegyeT BblOupaTb B
COOTBETCTBMM C AaHHbIMU Tabn.5.



Tabnuua 5

Mepumetp Gaka Tpacopmatopa, YaeneHbI pacxo MOLHOCTK, KBT/ M 2
Jo 10 0o 2,0
Ot 11 pgo 15 Ot2p02,8
O116 pno 20 0O12,9p003,6
OT121 po 26 O13,7p004

11.13. Ansa nporpeBa AHa Gaka crniedyeT NPUMEHSATb 3aKpbITble dNeKTpoHarpeBaTernbHble NeYn, MOLHOCTb KOTOPbIX
BblOMpaeTcs B COOTBETCTBUM C Tabn.6.

Tabnuua 6
lepumeTp Gaka Tpakcpopmaropa, v YaenbHbIA pacxoi MOLLHOCTM JOHHOro nogorpesa, KBT/M 2
Ho 10 0o 0,8
Ot11 pgo 15 Otr09pm014
OT116 go 20 O11,5001,8
O121 po 25 01190021

11.14. Yucno BUTKOB HamarHmyMBatoLLen OGMOTKI Npu MUTaHUM 0QHOMA3HBLIM TOKOM onpeaensieTcst no hopmyne

_ AU
-

W )

rne A - koapduumeHT, 3aBucsaWmMit oT Benmumubl fAF ; TF - HanmpsbkeHue, nuTalollee HaMarHUYMBAIOLLYIO
obmoTky, B.

11.15. Koacppuument A onpepensietcs no taén.7.

Tabnuua 7
HF L kBTIm 2 A
0,75 2,33
0,80 2,26
0,85 2,18
0,90 2,12
0,95 2,07
1,00 2,02
1,05 1,97
1,10 1,92




1,15
1,20
1,25
1,30
1,35
1,40
1,45
1,50
1,60
1,70
1,80
1,90
2,00
2,10
2,20
2,30
2,40
2,50
2,60
2,70
2,80
2,90
3,00
3,25
3,50
3,75

4,00

1,88
1,84
1,81
1,79
1,77
1,74
1,71
1,68
1,65
1,62
1,59
1,56
1,54
1,51
1,49
1,46
1,44
1,42
1,41
1,39
1,38
1,36
1,34
1,31
1,28
1,25

1,22

11.16. Tok B 06MOTKe (A) onpeaensieTcs no popmyne

roe L - nogBoavMoe Hanpsbkenve, B;

f =

10%. p

7 cosp

©)



Co5 g BblOupaeTca paeHbiM 0,5-0,6.
2
11.17. CeyeHune npoBoda (MM ~ ), KOTOPbIM BbINOMHAETCS HaMarHM4MBatLas obMoTka, onpeaensieTcs U3 BolpaXeHus

!
o= 4
3 (4)

2
roe £ -Tok, A; {i - gonycTuMast NMOTHOCTb Toka, A/MM

2
3HayeHWe BenuunHbl G, A/MM ™~

Ons MegHbIX NPOBOAOB:
ronsix - 6;

M305IMpPOBaHHbIX - oT 3 o 3,5;
Ons antoMUHUEBBIX NPOBOAOB:
ronbix - 5;

M30MNNpPOBaHHbIX - 0T 2 A0 2,5.

11.18. Ecnu nmetoLleecs ceyeHme nposoga HeAOCTAaTOMHO ANS AaHHOW MAOTHOCTU TOKa, HAMOTKY HamarHu4/BatoLLen
0BMOTKM NPOU3BOAAT B HECKONbKO Naparnnenen.

11.19. [Ona TpaHcdhopmaTtopoB MmowHocTelo 25000 kB-A 1 Bbile cnegyer MnpUMMEHATb  TpexdhasHyio
HamarH1M4MBarLLyt0 OOMOTKY.

11.20. Yncno BMTKOB HamarHuumBatowen obmOoTKM Mpu nNUTaHMM TpexdasHbiM TOKOM OnpeaenseTcs Cneaylmm
obpasom:

A0750
M=W=— ®
7, =£ ®)

rae W] - uncro BUTKOB B HIKHEN YacTn Gaka; ¥ - uncno BUTKOB B cpeaHei YacTi 6aka; I3 - YMCTIO BUTKOB B
BepxHel YacTu 6aka.

O6Lwee 4yncno BUTKOB TpexdpasHo HamarHuymsatoLen o6MoTKM
W=ﬁ'-”1+W2+W3. @)

11.21. BenuumHbl TOKOB, NMPOTEKAOLWUX MO KaXKAoW U3 Tpex oBMOTOK TpexdpasHoW HamarHU4MBawLwen oOBMOTKW,
paccunTbiBalOTCA NO hopmyne

3
= 10-F .
ﬁUcosw

11.22. CeuyeHne npoBoaoB TpexdasHoW HamarHudvBalowen obmMOoTkM onpepensieTcsa B cooTBeTcTBuu ¢ nn.11.17,
11.18.

®

MpuMep pacyeTa HamarHM4MBatoLLen 06MOTKM AN HarpeBa TpaHcopMaTopa METOAOM UHAYKLUMOHHBLIX NOTEPb
B cTanu 6aka TpaHccopmaTopa (ansa TpaHcdopmaTtopa TPOH-25000/110).



{=135m; k& =28m; AP (Tabn.5) = 2,4 kBT/M 2
MowHocTb onpeaensieTcsa no gpopmyne (1)
F=2,4-13,5-2,8=90,8 kBT;
cosg = 00 L7 =380 g,
Tok B TpexdasHon HamarHu4mBatoLLen obMoTke paccunTbiBaeM no gopmyne (8)

90,8 10°

=227 T w076 A
43380005

5=2,5A/MM2.

CeueHvie anioM1HUEBOTO U30NMPOBaHHOTO NPOBoAa onpeaensiem no dopmyne (4)

=2 10mm?.

MpuHumaem 5 = 120 Mm=.
Koapuument A npu &5 =24 kBt/m 2 onpegensiem no Taén.7: A =1,44.
Mo dopmyne (5)

W, =W, =W=30,4_

Mo dopmyrne (6)

g L LA403380
2 13.5 -

MNpuHnmaem ] = W3 =30 sutkam; W5 =12 sutkam.

W=+ Wy + I, = 30+12+30 =72,

Tennousonaumsi 6aka TpaHcopmaTopa U HaMoTKa HaMarHUYMBatoLwen 06MOTKM

11.23. B kavecTBe mM3onupytoLero matepuana agns Tennov3onsumm CTeHoK, KpbIwku 1 gHa 6aka cnegyeTt npUMeEHsTb
acbononoTHo, acbecT NMCTOBOW UMK APYrON HEroprovnin matepuan. TonwuHa Tennonsonsauumn 60KoBbIX CTEHOK Baka npu
TemnepaTtype okpyxatowero sosgyxa Hmwke 0 °C gomkHa 6biTb He meHee 30 MM, npu TemnepaType Bbiwe 0 °C - He
MeHee 15 mm.

11.24. Ha 6ake Heobxoammo yctaHoBUTb ¢ MHTepBanom 1000-1500 MM BepTuKanbHble AepeBsSHHbIE UNK WK epHbIe

. 2
CTOVKM cevyeHnem He meHee 50x50 mm

11.25. CTorkmn cregyeT KpenuTb Mpu MOMOLUM BPEMEHHBLIX CTarbHbIX YrofikOB, NMPUXBaYeHHbIX 3MEKTPOCBapPKOM.
Mexxay CTOMKOM 1 MOSICOM U Ha Yrofikn HeobXoANMO HanoXWTb Cron acbecTta TONWMHOM 3-5 MM.

11.26. [lepeBsiHHblE CTOVKM Nepef yCTaHOBKOW HEOBXOAUMO MponuTaTb B pacTBOPE XWMAKOro CTekna C MernoM wunu
TanbkoMm 1 BbicywnTb npun 20 °C B TeyeHune 4 4.



11.27. BepTukanbHble Ganku XeCcTKOCTU He YTennsioT, Tak Kak npu nporpese ux Temnepatypa Ha 30-40 °C Bbiwe
TemnepaTypbl CTEHOK 6aka.

11.28. CnegyeT HamaTbiBaTb HamarHuyMBaroLlyld OOMOTKY, pasmellasi ee Mo HWKHEN U BepxHen 4vacTam baka,
ocCTaBnsAs cepednHy 6aka (okono 1/4 BbicoTbl) cBOGOAHONW. B BepxHelt YacT 6aka JOMKHO ObiTb COCPEAOTOYEHO OKOJIO
40% obLuero konnyecTsa BUTKOB.

lMpoBoa BO Bcex hasax HamaTbiBaeTcd B OOHOM HanpaeneHuwn. CnepyeT KpenuTb KaxAabli BUTOK OBMOTKM K
AepeBSAHHBbIM CTOWKaM rBO3gAMU, K LUMAEPHBIM - NPY MOMOLLM AXXYTOBOrO LUHYpa.

11.29. Npu coeagnHeHnn B 3Be3aYy KparHue dasbl cregyeT BKYaTb HOpMarnbHO, CpefHio ¢asy - BCTPEYHO.

11.30. Cne,u,yeT n3onunpoBsaTtb NPOCTPAHCTBO MeXay OHOM 6aka 1 nonom no nepummMeTpy AHa nMCTOBbIM acbecTom,
acbononoTHOM unu OPYrMm Heroproymm matepuarnom.

11.31. lna AONONHUTENbLHOro NporpeBa AHa AOIMKHbI ObITb YCTAaHOBMEHbI 3aKPbIThble 3MNEKTPOneYn ¢ TeMnepaTypon
nosepxHocTn He 6onee 110-120 °C unu TennoBo3ayxoayBku. MOLHOCTb Kaxaon neum JomkHa obiTe He 6onee 5 kBT.

11.32. MNMuTaHne neyen OCyLLECTBRSETCA OT OTAENbHOrO aBToMarta C Lenbilo He3aBWCUMOro OTKIMIOYEHWUs neden npu
MECTHbIX NeperpeBax akTMBHON YacTu TpaHcdopmartopa.

11.33. [Ina KOHTpONs 3a MpoOrpeBoM HEOOXOAMMO YCTaHOBWUTb Ha CTEHKax, Kpbiwke u gHe Gaka TpaHcdopmartopa
TEPMOMETPbI.

KOHTpOnbHbIV NpOrpeB CMNOBbIX TPAHCOPMAaTOPOB TOKaMU KOPOTKOTO 3aMblKaHWS U MOCTOSIHHLIM TOKOM

11.34. MNpepencHoe 3HayeHMe TeMmnepaTypbl BEPXHUX CMOEB Macna npu KOHTPONbHOM MPOrpeBE W KOHTPOSIbHOM
noAcyLuke onpegensoT cornacHo nn.11.2 n 11.4.

11.35. KoHTpOmbHLIVM NporpeB TpaHCHOopMaToOpoB METOAOM KOPOTKOIO 3aMblKaHWsi U MOCTOSIHHBIM TOKOM 3anpeLuaeTcs
B cryyae OOHapyXeHus Unu npennoriokeHUs Ha akTMBHOM 4acTu Kakux-nnbo AedeKToB, a Takke OO0 NpoBeAeHMs U
NonyYeHUs NONOXUTENbHbIX PE3YNbTAaTOB CNEeAyoLNX NCNbITAHWUIA:

a) onbiTa XONOCTOro X04a NPW MOHWXEHHOM HanpsXeHun (4ns TpaHcgopmaTopoB MolHocTbio 10000 kB-A n 6onee,
HanpsbkeHvem go 35 kB BknouMTenbHO 1 Bcex TpaHcdopmaTopoB HanpsbkeHvem 110 kB);

0) M3MepPEHNs1 OMUYECKOrO COMPOTUBIEHNS1 OOMOTOK MOCTOSIHHOMY TOKY Ha BCEX MONOXEHUSIX NepekntovaTenen;
B) n3mepeHus KoahULMEHTOB TpaHCHOPMaLUM HA BCEX CTYMEHAX NEPEKITIOYEHNS;

r) NPOBEPKM NPaBUITbHOCTN COOPKM NEPEKITIOYAIOLLIETO YCTPONCTBA;

[) NpoBEpKM N30nsLMn 06MOTOK METOMMETPOM.

11.36. KoHTponbHbIM NpoOrpeB criegyeT MpOBOAMTbL Ha TpaHcopmaTopax C YCTaHOBMEHHbIMM BBOZAMM,
paclumpuTenem, BbIXNONHON Tpy6oW 1 3afeCTBOBAHHOW ra3oBoK 3amUTon. [pyv CMOHTUPOBAHHON CUCTEME OXNaXaEeHMUS!
oxnaxgatoLme yCTpOMCTBa AOMMKHbI ObiTb OTCOEAUHEHBbI OT TpaHcdopMaTopa nNyTem nepekpbiTUS 3agBmkek (KpaHoB) Ha
macrionposoge. [lBa oxnaguTens, MecTa NOACOEAVMHEHUS KOTOpbIXx K Oaky Havbonee ypaneHbl Apyr OT Apyra,
Heob6XoAMMO OCTaBUTb C OTKPbITBIMM 3a4BWKKaMUM W UCMOMb3oBaTb B Nepuog nporpeBa Ans obecnevyeHus
NPUHYOUTENBHOW  UMPKYyNsauuMM Macna B TpaHcdopmatope npu  paboTawwmx MacrnoHacocax W OTKIHOYEHHOM
oxnaxaeHuw.

11.37. KoHTponbHbI NporpeB TpaHCHOpMaTopoB METOAOM KOPOTKOrO 3aMblkaHWsi MPOU3BOAMTCA 3a cyeT Tenna,
BblAeNsemMoro notepsimm B o6mMoTkax, 406aBOYHbIMY NOTEPSAMU OT BUXPEBbLIX TOKOB B MPOBOAHMKAxX 0OMOTOK, NOTEpsiMU
B aKTMBHOW CTalnM MarHUTOMPOBOAA, B METanNMYeCKnX KOHCTPYKTUBHBLIX AeTansax akTUBHOW 4acTu M CcTeHkax baka,
BbI3bIBAEMbIMW MArHUTHLIM MONEM paccessHns 0BMOTOK.

11.38. lpuHUMN cxemM mnporpeBa MeTOAOM KOPOTKOrO 3amblKaHWs COCTOUT B TOM, YTO OAHY M3 0BMOTOK
TpaHcdopmMaTopa (06bIMHO HU3LIEro HanpsiKeHUs) 3aMblKaloT Ha 3aXMMax BBOOOB HAKOPOTKO, a APYryl nuTarT oT
WCTOYHMKa NEPEeMEHHOro ToKa NPOMBbILLIEHHON YacToThl (puc.23).
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Ag 8 £

Pwnc.23. Cxema KOHTPOMbHOrO Nporpesa TpaHcdopmaTopa ToKamm KOPOTKOrO 3aMblKaHWS

11.39. 3HayeHMe Toka nporpesa fnp TpaHcopmaTopa He [OJDKHO MpeBbllaTb HOMMHANIbLHOrO ToKa OGMOTKM,

NOOKITHOYEHHOM K MCTOYHUKY NMUTaHUS, a Npyu OTKMNIOYEHHOM OXnaxgarLiemM YyCTponcTee

fnp = [:',F.-"fn’ (9)
roe fH - HOMUHanbHbIA TOK NIUTaemMon obMoTKH, A.

11.40. MowHocTb nporpeBa Pnp He [OflKHa mnpeBblaTb MaKCMManbHOW [OMYyCTMMOM MOLLHOCTM nporpesa

£ T.€.

NP MK

Pnp LS Pnpmaxc = 0455, (10)

roe £ - noTepn KopoTKoro samblkaHusi, NpUBeAeHHbIe K Temnepatype 75 °C, Ans NpUMEHSIeMOro npu nporpese
pexuma.

11.41. 3HaueHve fnp npu nporpeese TpaHcopmaTopa MeTOOOM KOPOTKOrO 3aMblKaHusA AN cryyaeB, Koraa

MOLLHOCTHK y4aCTBYHOLWNX B nporpese oBMOTOK PaBHbI, @ Takke Koraa MoWHOCTK y4acCcTBYHOLWKNX B nporpese 0BOMOTOK He
pPaBHbI, a NUTaHne NnogaeTcA Ha 06MOTKy MeHbLLUEN MOLLHOCTU, onpeaenseTcs no gopmyne

F
Ly =1y %‘ 11)
X

Ecn MOLLHOCTM y4yacTBYOLUMX B MNporpeBe OOMOTOK HE paBHbl, @ MUTaHWe nopaeTcss Ha O6MOTKy Gonbluen
MoLHocTn, £ np OnpenensieTcs no gopmyne

(12)

raoe P,ﬂ - HOMUHarnbHas MOLLHOCTL (6onbLuas) nuTaemor obMoTkM, KB-A; PHQ - HOMMHarbHas MOLUHOCTb (MeHbLLas)
06MOTKM, 3aMKHYTON HaKopoTKo, KB-A.

[lna nocnegHero crnyyas A4omkHO GbiTh BblAepXaHo creaytollee COOTHOLLEHME:

I

n

PR

S S A ) (13)
Iy Py

11.42. HanpsixeHue npu nporpese TpaHcdopmaTopa METOAOM KOPOTKOrO 3aMblkaHWsA ANs Cryyaes, Korga MOLHOCTU
y4yacTBylOWMX B nporpeBe OOMOTOK paBHbl UMM KOrga 3TM MOLUHOCTM He paBHbl, @ MuTaHuwe nogaeTcs Ha obMOTKy
HonbLuen MoLHOCTH, onpeaensieTcs no gopmyne



_ My UH f”P
=_f£ _* . _Z (14)
ki 00 1,

roe id,. - HarnpshkeHue KOPOTKOro 3amblKaHus y4acTByloLLEeN B Nporpese napbl 0BMOTOK, npuBegeHHoe K oonbLuen us

MOLLIHOCTEN 0BMOTOK, %; UH - HOMUHanNbHOE HanpsiKeHne nuTaemomn o6MoTkM, B.

Ecn MOLLHOCTM y4yacTBYWOLMX B MNporpeBe OOMOTOK He paBHbl, @ MUTaHWE MOAAeTCs Ha OOMOTKY MeEHbLUEN
MOLLHOCTH, Unp onpefensieTcs no oopmyne

: =3"*'K'UH .IHP.PHE_ (15)
i w00 4, F

nl

11.43. PekomeHayeTcs BbIOUpaTh TOT pexuM nporpesa TpexobMoTovHoro TpaHcdopmaropa (BH - HH, BH - CH, CH -
HH), Ans KoToporo MMmetoLLeecs HanpsPKeHNe NUTaHUs Brvke K pacyeTHOMY HaMpPsPKEHWIO Mporpesa Unp .

11.44. MNpu BbIGOPE MOLLHOCTU UCTOYHMKA NUTAHWS Snp HeoBGX0AMMO YYNUTLIBATE NMOTEPU B LIEMU MEXAY UCTOYHMKOM

NUTaHWs ¥ NPOrpeBaeMbiM TPaHCGOPMaTOPOM.
KaxyLlasica MOLLHOCTL NporpeBa onpeaensieTcs no oopmynam:

Ans oAHoga3Horo TpaHcopmMaTopa

Sup = Unp Ly (16)

Ansa TpexdasHoro TpaHcdopmaTopa
Snp = \'@Unpfnp. a7)
MpoaomkmTensHoCTL Nporpesa AosmkHa bbiTb He MeHee 10 .

TpebyeMyto CKOPOCTb HapacTaHus TemnepaTtypbl BEPXHUX CroeB macna (Tabn.8) cnedyet obGecneunts UsMeHeHUeM
HaMpPSKeHWs MUTaHUSA UK NEPUOONYECKUM OTKITIOYEHUEM UCTOUHIKE MUTAHNS.

Tabnuua 8

TemnepaTypa BeEpXHUX CrioeB Macna TpaHcdopmatopa, °C | CkopocTb HapacTaHus Temnepatypbl, °C/y, He Gonee

Ho 20 8-5
Ot 20 po 50 5-3
O150 oo 70 3-2

11.45. KoHTponb TemnepaTtypbl BEPXHUX CIIOEB Macna npu nporpeBe TpaHcopMatopa MeToAoM KOpPOTKOTo
3aMblKaH1s OCYLLECTBIAETCS MPY MOMOLLYM TEMMOCUIHaN13aTopoB 1 PTYTHLIX TEPMOMETPOB.

Mpu Temnepatype okpyxatoLero Bosgyxa Hmke +10 °C 6ak TpaHcopmaTopa criegyeT yTennutb acbononoTHOM mMnm
nncToBbIM acbecTom.

11.46. Tllepen nporpeBom [OMMKHO ObITb obOecrnevyeHO HadexHoe 3akopayvBaHWe BBOAOB MNPOrpeBaeMoro
TpaHcdopMaTopa M 3aXMMOB BCEX BTOPUYHbIX OOMOTOK TpaHcgopmaTopoB Toka. [Ona 3akopadmBaHus cnegyet
NPUMEHSTb KOPOTKME ME[LHble LUMHbI CEYEHWEM HE MEHee CeYeHUs TOKOBeAylMX LUMUIeK WnyM LWWMH BBOAA
3aKopayvBaemon 0OMOTKU.



Bak TpaHcdopmaTopa [AoMmKeH BbiTe HAaLEeXHO 3a3eMIeH.

Mpumep pacyeTa napaMeTpoB ANs KOHTPOSBHOro Nporpesa TpaHcdopmaTopa
METOAO0M KOPOTKOro 3aMblkaHus (4ns TpaHcdopmartopa TPOH-25000/110)

HomMuHanbHas MoOLHOCTL  TpaHcdopmaTopa PH = 25000 - 2% 12500 kKB-A; HOMUWHanbHOE HanpskeHue
TpaHcdopmartopa

UH =115000+ %= 1,78% {6300 - A300 B; HanpsbkeHue wuctodHuka nutaHus 6300 B; HOMMHanNbHBLIA TOK

obmoTkm BH lr:1e=122,5 A Ha 10 cTyneHen perynupoBaHusi; HanpskKeHne KopoTKoro 3aMblkaHus B pexume BH/HH{ +HH 4

t,. = 10,8%; NoTepu KOpOTKOro 3aMbikaHus B pexume BH/HHy + HHo 5. =121 «kBT.

HanbonbLuyto MOLHOCTL NporpeBa onpegensem no cpopmyne (10)

P = 0,49:121=59.2 gy

np.maxe

HaunbonbLunii Tok nporpesa onpeaensiem no copmyrne (11)

59,2
‘an.mczm: =122.5 121 = 85,0 A

Haubonbluee HanpsixeHue nporpesa onpegensieM no cdopmyne (14)

108115000 85,6

Yopreare =00 122.5

8700 g

HanbonbLuyto KaxyLLycst MOLLHOCTL NporpeBa onpeaensiem no dopmyne (17)
5 =.f3:8700- 856107 ~ 1290 B-A
npaaaxe O : KB-A.

Mpu nvetowemcsa NCTOYHKKE NUTaHWA AN Nnporpesa HanpsbkeHnem 6300 B

25 6 6300
=0 6 A
8700 A
2
62
Pnp =121[F = 31 KBT;

Spp =~1362:6300:107 =675 gp

11.47. CxeMmbl BKIOYEHUSS OOMOTOK TpexdasHbiX OBYXOOMOTOYHBLIX M TPEXOOMOTOYHBLIX TpaHCOpPMaTopoB AJst
KOHTPOJbHOIO NporpeBa MeToAoM KOPOTKOro 3aMblkaHus NpuseaeHsl B Tabn.9.

Tabnuua 9
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11.48. lNpuHUMNManbHble CXeMbl BKMOYEHWUs NPMOOPOB MPU KOHTPOSNbHOM Nporpeee TpaHCcHOopmMaTopoB METOOO0M
KOPOTKOro 3aMblkaHWsA NPeAcTaBreHbl Ha puc.24.
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Puc.24. Cxembl BKNoYeHUss NpnbopoB npu nporpeee TpexdasHbiX
TpaHcOpMaToOpPOB TOKaMW KOPOTKOro 3aMblKaHUS

a, B - MeTo4 ABYX BATTMETPOB; o, r- MeTo[ TpeX BaTTMETPOB.

11.49. lMpu npoBegeHun nporpeBa METOAOM KOPOTKOrO 3aMblKaHusi criegyeT BecTu pabouvi xypHan nporpesa, B
KOTOPOM YKa3blBaloTCS:

a) cxeMa M pacyeTHble NapameTpbl Nporpesa, TeMnepartypa OKpyXatoLLen cpeapbl;

©) TMN U HOMWHarbHbIE AaHHbIE UCTOYHMKA NUTAHKUS;

B) TVM, 3aBOACKON HOMEP, KNnacc TOYHOCTU, Npeaen n3MepeHuin KOHTPOIbHbIX MPUGOPOB 1 annapaTos.;
r) BUA yTenneHus TpaHchopmMaTtopa;

[) Bpems Hayana u obLias npoaomKMTENbHOCTb NPOrpeBsa;

€) cnocob ocyLLeCTBNEHNS LMPKyNsauumn macrna.

B npouecce nporpeea uyepes Kaxabli Yac HeoBGXOoOMMO 3anucbiBaTb 3HAYEHUSt TOKA, HaMPSKEHUsl, MOLLHOCTM,
noKasaHua TEPMOCUrHaNM3aTopoB 1 TEPMOMETPOB.

11.50. KOHTpOnbHbIA nporpeB TpaHcOpMaToOpoOB MOCTOAHHLIM TOKOM MPOW3BOAUTCA 3a CYEeT Tenna, BblAensiemMoro
notepsimu B 06MOTKax, BbI3BaHHbIMU NMPOXOXAEHNEM NOCTOSIHHOTO TOKA, HE MPEBbLILIAIOLLIErO N0 BENNYNMHE HOMUHAMbHBIX
TOKOB 06MOTOK (puc.25, 26).

o Ao 8o ¢ g, by & a3 bz g

1 L

Puc.25. Cxema KOHTPONbLHOroO nporpesa TpaHcopMaTopa NOCTOSAHHBIM TOKOM



fd.) k,”"b

Puc.26. Cxema UaMepeHusi Toka 1 HanpshkeHUst Nporpesa TpaHcgopmaTopa NOCTOSIHHLIM TOKOM

11.51. Cxembl BKMOYEHUST OOMOTOK TpaHCAOPMaTOPOB A1 KOHTPOSBHOrO NporpeBa NOCTOsIHHBIM TOKOM MpYBEAEHbI B

Tabn.10.
Tabnuua 10
HaumeHoBaHue cxembl Cxema dopmynbl 4ns pacyeTta obLiero MpumevaHue
COMPOTUBIEHUS CXEMBI, MageHUs
HanpsKeHNs
1 NOTPe6ISEMOi MOLLHOCTH
Cxema  nocnepoBaTenbHOro = Oee o6MOTKM nporpesatoTcs
Rssec = 28150 (OM] .
coeauHeHVsi 06MOTOK paBHOMEpPHO: 3a cuet
yBenuueHus nageHust
I=1, Al HanpshkeHUs  yBEnuuMBaeTcs
notpebnsemas MOLLHOCTb.

=7 Rz?joc [B]

P=1% Ryqsec 107 e

HepoctaTtok: obmoTtka cpepHen
¢asbl He yyacTByeT B nporpese

coeanHeHnda Tpex 0oBMOoTOK npu

1
Rz?joc = éR?joc‘ [OMm]

yCroBMK, YTO HyneBOW BBOA

Cxema nocnegoBaTenbHO- 3 MporpeBatotca  obmotkm  BH
napannenbHoro  CoeAuHeHus RZ?SDC = — 750 [OM] Tpex ¢as. HepocTaTok:
obmoToK 2 HEepaBHOMEPHO  NporpesaroTcH
obMOTKM B KpalHux dasax,
I=1, A BblOEnsAeTcs TONBKO 1/4
MOLLHOCTHK B cpeaHen case
[
i=r Rz?joc [B]
P=I*R 107
= 2?5-:@' [xBT]
Cxema napannenbHoro Cxema npvMeHUMa TOMbKO Npu

npoTekaHUM 4Yepe3 HeuTpanb
YTPOEHHOIO HOMWHanNbLHOrO
TOKa

EIL:

1=31,
U=1"Remsec g

p=1% Rsqsec 107 e

paccunTaH Ha YTPOEHHbI
HOMUHAIbHBIA TOK, @ NAOTHOCTb
Toka B OTBoAe  HeWTpanwu
cooTBeTCTByeT  TpebGoBaHMAM
n.11.60

Ons ocyllecTBneHuss nporpeBa criegyeT BbiOpaTb CXeMy, pacyeTHble napameTpbl KOTOpoW Hauboree GNM3kM K




napameTpaM UMeloLLErocsl UICTOMHUKA NMUTAHUSI MOCTOSIHHOTO TOKa.
11.52. ConpoTtueneHue cxeMbl nporpesa (Om), npuBegeHHoe k Temnepatype 75 °C, paccunTtbiBaeTcs no hopmyne

310

Ragerr = R ' —— 18
1500 " O35+, (18)

roe Rx - COMPOTMBMEHNE CXembl B Hayane nporpesa wnu no Homorpamme (puc.27), Owm; £, - TemnepaTypa B
Havyane nporpeea unu no Homorpamme (puc.27), °C.
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Puc.27. Homorpamma ansi onpefienexHuns Temnepatypbl 0GMOTKY HAarpeToro TpaHcopMaTopa NOCTOSAHHLIM TOKOM MO

OTHOLLEHMI0 OMUYECKUX COMPOTUBNEHMN Rr ! Rx
11.53. 3HauyeHne Toka nporpesa fnp OOJDKHO ObITb TakMM, YTOObI TOKM, NpOTEKatoLwme B Kaxaon M3 obmoTok, Obinu
paBHblI HOMUHabHBIM ()a3HbIM ToKaMm In 3TUX OOMOTOK NN MEHbLLE UX.

HanpsikeHue TpaHcdopmaTopa onpegensieTcs no popmyne

Upp = I Ky5ec (19)

11.54. HeoGxoaumMasi MOLLHOCTb MPOrpeBa, KOTOPY MOXeT 06ecneumnTb cxema, onpenensieTcs no ogHon u3 hopmyn:

P =107 Uy Ly (20)



nnm
Fp =107 15y Rysece 1)

11.55. MNpoaomkuTensHOCTbL NporpeBa AomkHa ObiTb He MeHee 10 4, cuMTasi C MOMEHTa BKIHOYEHWUSI Ha MOCTOSIHHbIN
nporpes.

11.56. CkopoCTb HapacTaHusa TemnepaTtypbl Npy Nporpese AoMKHa COOTBETCTBOBATL yka3aHHON B Tabn.8.
11.57. NcTouHMKaMM NOCTOSAHHOIO TOKa HA MOHTaXe MOryT ObITb:

reHepaTopbl MOCTOSIHHOIO TOKa;

BbINPAMUTESbHbIE YCTAHOBKMY;

CBapOYHble reHepaTopbl.

11.58. CnepnyeT npumeHaTb Npu nporpese paspaboTtaHHbin BHMNpoekTanekTtpomoHTaxem MUHMOHTaXCneucTpost
CCCP 610k BbINpAMUTENBHBIN HAa KpeMHMEBbIX anoaax (TY 36-1644-73).

11.59. MOLWWHOCTb MCTOYHMKA NUTAHUS ANSA KOHTPOSIbHOrO MporpeBa TpaHcdopMaTtopa MOCTOSIHHBIM TOKOM AOXHa
ObiTb 6GOnMblUe MOLIHOCTU MpOrpeBa Ha BENWYUHY MNOTEPb B LENn Mexay WUCTOYHWKOM MUTaHWS U NporpeBaemMbiM
TpaHcdopMaTopomMm.

11.60. Ecnn cxema nporpeBa cobpaHa Takum o06pa3om, 4YTO B MNPOrpeBe YYacTBYOT HEWTpanbHblii BBOA, U

o o . 2 2
HelTparnbHbIA N30IMPOBAaHHbIA OTBOZA, MIIOTHOCTb TOKa B HUX AOMKHa ObiTh He Gonee 3 A/MM ™ 1 He Gonee 5 A/Mm ™~ B
HEeM30MMpoBaHHOM OTBOAE, ECIN B TEXHUYECKON JOKYMEHTAaLMM HET OCOObLIX OrOBOPOK OTHOCUTENBHO TOKa HEWTparnu.

11.61. Ecnu notepwn, cosgaBaemMble B O4HON 0OMOTKE, HEAOCTATOYHbI, ANs1 TOrO YTOObLI HarpeTb TpaHcdopmaTop A0
HY>KHOW TeMnepaTypbl, HEO6X04MMO BKITOUNTL B NPOrpeB He ogHy 0O6MoTKy, a ABe (Hanpumep, oomoTkm BH n CH).

11.62. [na 3akopaymBaHus BBOOOB OOMOTOK, HE y4acTBYIOLLMX B Nporpese, crieqyeT NpMMeHsTb KOPOTKMe MeHble
npoBoAa MMM LUUHbI CEYEHNEM HE MEHee CeYeHMs1 TOKOBeayLUel LNUNbKU UK WWHBI BBOAA 3aKkopayuBaeMomn OOMOTKU.
AHanornyHble TpeboBaHusa OOMKHbI OGbiTb BbINOMHEHbI U NO OTHOLUEHMIO K CeyeHuto kabenew, noaBoasLMX nNuTaHue K
TpaHcdopmartopy.

Bak TpaHcdopMaTopa 1 06MOTKM, HE y4acTBYHOLLME B NPOrPeBe, AOIMKHbI ObITb HAAEXHO 3a3eMIIEHBI.

11.63. KoHTponb TemnepaTypbl BEpXHMWX CNoeB Macna TpaHcdopmaTtopa npu MnporpesBe MOCTOSAHHbIM TOKOM
NPOBOAMUTCH B COOTBETCTBUM C yKkadaHusmu n.11.45 HacTtoswen NHCTpykumm.

11.64. MeTtog nporpeBa NOCTOSIHHbIM TOKOM [AaeT BO3MOXHOCTb MOCTOSIHHOrO KOHTPONs TemnepaTypbl 0O6MOTOK
TpaHcdopmaTtopa. ConpoTuBneHne o6MOTOK B ropsiieM COCTOSTHUM onpeaensaeTcs no 3akoHy Oma

R, =—. (22)

3Has conpoTuerieHne 06MOTOK X, B XONMOAHOM COCTOSIHUM MpW TEMMEPATYPE £, , MOXHO ONpEeAeNuTb Temnepatypy
HarpeTbiX 06MOTOK

i = % (235 +2,) - 235 (23)

X

[Mpw onpeaenenunn ir yOoo6HO nonb3oBaTbCs HOMOrpammon (puc.27).

11.65. [Ina BbIpaBHMBaHUS TeMnepaTypbl NporpeBa OTAENbHbIX YacTel TpaHcdhopmaTopa AomkHa ObiTb obecneyeHa
NpUHyguTENbHas LUMPKYNAUMS Macna € NOMOLLb0 ABYX MacroHacocoB, MecTa MNOACOEAMHEHUSI KOTopbIX K 6aky
Havwbonee yaaneHsl Apyr OT Agpyra.

11.66. Mpn TemnepaTtype okpyxatwLiero Bos3gyxa Hwke 10 °C Oak TpaHccopmaTopa pekoMeHAyeTcsl yTennaTb C



nomoLlbto acbononoTHa unu nUcTosoro acbecta; 0cobeHHO TWwaTenbHO yTennanTca Kpbilka U HO baka.

11.67. MNpw nporpeBe MOCTOSIHHBIM TOKOM criefyeT BeCcTu pabounii XypHan nporpeBa cornacHo n.11.49 HacTosien
WHCTpyKuuu.

MpumMep pacyeTa NapamMeTpoB A1t KOHTPONBHOMO Nporpesa TpaHcgopMaTopa NOCTOSHHBIM TOKOM.

HoMuHanbHas MowHOCTL  TpaHcdopmaTtopa Fy = 25000 -2=12500 B-A; HOMuHanbHOE HanpskeHve
TpaHcdopmartopa

Ll = 115000 £ 91 78% f 6300 - 6300 B; HOMMHanbHbIN TOK 06MOTKM BH f;f , A
Ha 1- cTyneHu perynupoBanus - 108,2;

Ha 10-1 cTyneHun perynuposanus - 122,5;

Ha 19-n cTyneHu perynuposanus - 132,6.

Cxema u rpynna coegnHeHns o6MOToK

5£—&—H—H_

dasHoe conpoTtuenenne obmotkn BH npu 30 °C Rx , Om:
Ha 1-i cTyneHu perynupoeanus - 1,24;

Ha 10-n cTyneHu perynuposanus - 0,978;

Ha 19-n cTyneHu perynuposanus - 0,763.

HanpsikeHne nctoyHuka nutanusa 230 B.

dasHoe conpoTueneHne obmotkn BH npu 75 °C R‘]‘joc (Om) onpeaensiem no cdopmyne (18):

310
17 12420 _q4s.
Ha 1-i CTYMeHn perynmpoBaHus 235 % 30
10-4 0987 210 _q14
Ha - CTYNEeHun perynmposaHud - R f— 2 y
yrieria perymip 235 + 30
194 0763 —1°_ _ 890
Ha - CTYNEeHu perynmpoBaHungd - R f— = K .
yrier perymip 235 + 30

ConpoTuBreHve Lenu nporpeea Rnp = ER’.I‘S"C'.

Haubonbluee HanpsikeHWe Npu Nporpeee Unp, B, onpegensiem no gpopmyne (19):
Ha 1-1 cTyneHu perynuposaHus - 108,2-2-1,45=314 ;
Ha 10-n cTyneHu perynupoBanus - 122,5-2.1,14=279;

Ha 19-1 cTyneHn perynuposanus - 132,6-2:0,892=236.

HaunbonbLuyto MOLLHOCTb Npu nNporpese Pnp, kBT, onpegensem no copmyrne (20):

-3
Ha 1-n cTyneHu perynupoBanus - 10  -314.108,2=34;



-3
Ha 10- cTyneHu perynupoBaHus - 10 -279-112,5=34,2;

-3
Ha 19- cTyneHu perynupoBaHus - 10 -236-132,6=31,4.

Ha 19-# cTynenn perynmpoBaHusl cxema nporpesa Hanbonee achdeKTMBHA, TaK Kak HanpshkeHne UCTOYHMKA NUTaHUA
1 HambornbLUee HanpsKeHe npu nporpese 6rm3ku.

Torpa:
Upp = 230 B;

230

= —_— — A.
oo '

Pop =1077-230-129 = 29,7 yar.

12. CYLUKA TPAHC®OPMATOPOB

O6ume nonoxeHus

12.1. CywKy aKTMBHOIA YacTu TpaHcopmaTopa cregyeT npovseoanTs 6e3 macna B COGCTBEHHOM Gake C NMpPOrpeBom
METOAOM MHAYKLMOHHLIX NOTepb M AOMONHUTENbHLIM 0GorpeBoM AHa Gaka.

12.2. MNpw cywke TpaHchoOpMaTopoB He AOMycKaeTcs NPOrpeB METOAOM KOPOTKOrO 3aMblKaHUS WM MOCTOSAHHBIM
TOKOM.

12.3. BakyymumpoBaHue TpaHcopMaTopOoB Npw CyLLUKe U 3anmnBke Macrom Heob6XxoaMMO NPOn3BOAUTL NPU OCTaTOYHOM
[aBreHun, 3HayeHne KOTOPOro yKasaHo B 3KCMyaTauMoHHON JOKYMeHTauuy Ha TpaHcdopmMaTop. Mpu oTCyTCTBUM Takmx
yKasaHui Bakyym Ans TpaHcgopmartopa HanpsbkeHvem Ao 110 kB BknountensHO AomkeH 6biTb He 6onee 350 Mm pT.CT.

12.4. Bo Bpems cylikM TpaHcdopmaTopa criefyeT BecTu XKypHarn, B KOTOPOM Yepes Kaxablih Yac 3anucbiBatoTcs
TemMnepaTypa, BakyyM, KONNYECTBO KoHAeHcaTa. ConpoTuBreHne usonsumm A s CNIGAYET M3MEpATL B Havane Cywiku

yepes kaxaple 6-8 u, 3aTem yepes 4 4. 3Hauerne AL T cnenyeT MamepsTh B Hauane U KOHLE CyLLKM C HEOBXOANMbIM
npvBeLeHVEM K oaHoM TeMnepaTtype. [ns TpaHccdopmaTopoB HanpsikeHneM 110 kB HeoGxoanMo n3mepsiTe Takke ﬁgﬁ
n30nsunmM 0OMOTOK.

12.5. Mpu TemnepaTtype OKpyawLlero Bosgyxa Hwke 15 °C cywKy M NPOMUTKY aKTUBHOW 4YacTu MpousBOAAT B
NOMELLEHUN UMW TEMNIsKe, NOCTPOEHHOM 13 NlecoMaTeprarnoB U 06UTOM U3HYTPU HETOPIOYMM MaTepuUasiom.

12.6. PaccTtosiHme mexagy cTeHkamu Gaka TpaHcdpopmaTopa M CTeHaMu Tennsika OOMKHO OblTb He MeHee 1,5 M;
paccTosiHMe OT KPbILWKM TpaHcdopmaTopa 4o noTonka tennsika 1,5 m.

12.7. B Tennske [OMKHO BbITb HE MEHee ABYX ABEPEWN, PACMONOXEHHbIX B MPOTUBOMNOMOXHBLIX CTEHKaX, 1 AOCTaToqHas
OCBELLEHHOCTb.

12.8. YcTaHoBKa B Tennske O60pyﬂ,OBaHVIF| Aana 3anmMBKM Macna 3anpeljaeTcA.

12.9. Cywika 3arpsi3HEHHOW akTMBHOMW YacTu TpaHcopmaTopa 3anpellaeTcs. B cnyyae 3arpsisHeHMS akTUBHOW 4acTu
HeobXxoAMMO NpoayTh €€ CYXMM CxXaTblM BO34YXOM U TLWATENbHO NPOMbITb CyXUM TpaHCHOPMaTOPHbLIM MaCIiOM.

12.10. B npouecce noBbIWEHNs TemMnepaTypbl Mporpesa 1 CyLlku Temnepartypa nsonaumm obmMoTok, MarHuTonposoaa
W OpYyrux N3onsaLUMOHHbIX YacTen He JormkHa npesblwaTb 105, a cTeHok, AHa 1 kpbiwku baka 115 °C.

12.11. MNMpwu cywke crniegyet obecneuntb TeMnepaTypy He HUXE:

obmoTok (nocne nporpesa) - 95 °C;



marHuTonposoga - 90 °C.
12.12. Cywka cuntaeTcs 3aKkOHYEHHOMN:

a) Ans TpaHcdopmaTopoB HanpskeHvem o 35 kB BKNOUMTENbHO - ecnu 3HavyeHue COMPOTUBMEHWSA M30NALUU
OBMOTOK OCTaHeTCs HEM3MEHHbIM B TEYEHWE He MeHee 6 4 NMpu Heu3MeHHOW Temnepatype OO6MOTOK, yka3aHHOM B
n.12.11, 1 NOCTOAHHOM BakyyMe (eCnu OH NPUMEHSICSA);

6) ansa TpaHcopmaTopa HanpsbkeHnem 110 KB - ecnin xapakTepucTUKM N3onsaumn o6MoTokK (Rrﬁﬂ" LA Rl

OCTaloTCA, MOCTOSIHHLIMU B TeYEHNEe He MeHee 48 4 Npu NpakTUYeckn NOCTOAHHOM TemnepaType 0OMOTOK, yKasaHHOM B

n.12.11, n HensmeHHom Bakyyme. O6Liass NPOAOKMTENBHOCTL CYLLKWN, He CYMTas BPeMeHW nporpesa, AoSKHa OblTb He
meHee 10 cyT.

MoaroToBka K CyLLKe 1 3annBke mMaclioMm

12.13. Heobxoaumo cnutb Macno u3 6aka TpaHcdopmartopa, yaanutb OCTaTkum Macna co AHa 6aka u BbiTepeTb 0ak
Hacyxo.

12.14. CrnegyeT ycTaHOBMTb Ha aKTMBHYI 4acTb TpaHcopmaTopa, MNOATrOTOBMIEHHYIO K CYLUKE, TepMOMEeTpbl
CONPOTUBNEHMSA UNK Tepmonapsbl (puc.28).

T

Puc.28. YctaHoBka Tepmonap 1 TepMOMETPOB Mpu CyLLKe TpaHCchopMaTopoB

1 - Tepmonapsl; 2 - TEPMOMETPSI; 3 - HAMarHM4KMBarLLas obMoTKa.

12.15. Cneayet yctaHoBuUTb Bak TpaHcopmaTopa C akTMBHOW YacTbl0 Ha MeTannMyeckylo pamy Wnu KapeTku C

YKITOHOM 2% B CTOPOHY MacrioCrimBHOro oTteepctnd B gHe Oaka; YCTaHOBUTb 0ayok ans c6opa CTeKalLwiero npun cyuike
Macna n nogcoeaunHnUTb ero K 6aKy Yyepes KpaH.

12.16. Heobxogumo obecneuntb HaOeXHOEe COMPUKOCHOBEHWE TepMonap C U3MepseMbiM OOBLEKTOM (TOYKOM
YCTaHOBKM).

12.17. MNpoBoaa Tepmonap, MMetoLLMe HaAEXHY N30NAUMI0, CneayeT 3akpenuTb U PacnonoXnTb Ha PacCTOSHUN He
MeHee 350 MM OT Heu3oNMpPOBaHHbLIX TOKOBEOYLUMX 3NIEMEHTOB aKkTMBHOW 4acCTu, MPONyCTUTb 4Yepes3 NokM Ha Gake
TpaHcdopMaTopa Mexay PesMHOBLIMU MPOKNagkamu MoKoB, obecnevms repMeTYHOCTL Gaka Npu BakyyMMpPOBaHUN.

12.18. Heobxogumo ybeamTbcs B OTCYTCTBMU 3aMblKaHUA NPOBOAHUKOB TepMonap.
12.19. lMpu ycraHoBKe Tepmonap [AoMmkHa OblTb NpeaycMOTpeHa BO3MOXHOCTb CBOOOOHOrO yaaneHus ux no

OKOHYaHuKM cylwkn. CnegyeT cOCTaBUTb akT Ha YCTaHOBKY TepMonap Ansi KOHTPOSsS UX CHATUS MO OKOHYaHUW CYLUKW, a
TakkKe NpOTOKOIbl NPOBEPKN rpagynpoBKK TepMonap.



12.20. Onsa tpaHcdopmaTtopoB HanpsbkeHnem Ao 35 kB BKMIOUMTENBHO B 3aBUCUMMOCTU OT rabapuTOB KONMYECTBO
Tepmonap MOXeT ObITb COKpaLLEeHO.

12.21. Heobxogmmo 3akopotutb oTBoAbl 06mMoTok BH, CH u HH w npucoegmHuTb MX K BpEMEHHbIM BBOAAM
HanpsbkeHvem He mMeHee 10 kB, ycTaHOBNEHHbIM Ha 3arnyLikax, Anst USMEPEHUsI XapakTepPUCTMK U3onsaumMn obMoToK B
npouecce CyLLKM.

12.22. CnepyeT 3akpenuTb OTBOAbI M MpPoBoAa AN M3MEPEHWN Ha aKTMBHOW 4YacTW WM HapyXHow 4yactn baka Ha
paccTtosHun He meHee 100 MM Apyr OT apyra.

12.23. Heobxoanmo npoun3BecT NpobHOE N3MepPEHNE XapaKTEPUCTUK U30NSLMN OBMOTOK.

12.24. WN3mepeHue xapakTepuctuk wusonaumMm o6MOTOK [OMKHO Mpou3BOAMTBCS B Ccriedylowem nopsigke:
conpoTueneHns usonsuum obmotok; S T nsonaumm o6MoTok.

12.25. Nepea kaxabiMm namepeHnem obMoTKy criefyeT 3a3eMnTb Ha BPEMSI HE MEHEE 2 MUH.
12.26. NamepeHne xapakTepucTmK N30nsauumn Heobxoaumo NPon3BOAUTL NPU OTKITFOYEHHON UHOYKUMOHHOM 0GMOTKE.
B npouecce cyLikn xapakTepucTUk/ U3onsaumm cymmbl 0OMOTOK OTHOCUTENbLHO Baka aonyckaeTcs He N3MepsTb.

12.27. CnepgyeT NpucoeAuHUTL K COOTBETCTBYIOMUM 3aBuxKKam (KpaHam) TpybonpoBoAbl CUCTEMbI BaKyyMUPOBaHNUS
W 3anvBKM Macna. YCTaHoBUTb Npubopbl AN M3MepeHus Bakyyma, yAoOHbIX Ans HabnopeHus. lNpegsapuTensHO

2
ucnblTaTb MacnocucTemMy AaBneHmem 2 Krc/cM = 1 ocTaTouHbIM AaBneHuem He 6onee 10 Mm pT.CT.

12.28. Bce oTBepcTua, NiOKU U 3aOBWXKKM Ha Gake, He MCMONb3yemble B MPOLIECCE CYLUKW, OOMKHbI BblTb 3aKPbIThI
3arnyLukamy Ha peanHOBbIX NPOKNaAKax U YnnoTHEHbI.

12.29. Heobxogumo cobpaTb CXeMy CUCTEMbl BakyyMUpPOBaHWS W 3anmBKM Macna Ans CyLWKW TpaHcdopmatopa
(pnc.29). Ana TpaHcdhopMaTopoB HanpsbkeHnem Ao 35 kB BKMoYMTENbHO cxema MOXeT BbITb ynpoLleHa.
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Puc.29. Cxema cyLikn TpaHccopmaTopa

1 - BakyymMMeTp; 2 - KpaH ANs NpUCOeAUHEHUs Bakyym-nposoga; 3 - 6ak TpaHcdopmaTopa; 4 - 6a4ok ans cnuea
ocTaTKOB Macna u3 TpaHcdopmatopa; 5 - kpaHbl 6ayka; 6 - unbTp ANS OYUCTKM MopcacbiBaeMoro Bo3gyxa; 7 -
Tpy6onposoa; 8 - kpaH & 2" AnA nogauM ropsyero BO3dyxa W PerynupoBaHMs OCTAaTOYHOro JasneHns; 9 -
oxnapuTtenbHas KornoHka; 10 - BeHTunu Bakyym-Hacoca; 11 - Bakyym-Hacoc; 12 - macnsiHble 6ayku.

12.30. CnepyeTt mcnbiTath 6ak TpaHcopmartopa Ha repMeTUYHOCTb, ANA Yero HeobxoaMMo co3aaTb OCTaTOYHOEe
fasneHve B cooTBeTCTBUM C N.12.3, paBHOMeEpHO noBbiwasa Aasnedne Ha 100 MM pT.CT. Kaxable 15 MWH; NepekpbITb
BEHTUIMb BaKyyM-NpoOBOAA U 3anucaTtb BENWYMHY OCTATOYHOrO AaBneHus; Yyepe3 1 4 3anucaTtb BTOpoe nokasaHue. bak
TpaHcdopMaTopa cUMTaeTcsi repMeTUYHbIM, ECrN HaTekaHue He Boiwe 15 MM pT.CT.

12.31. Ha puc.29, 30 nokasaHbl NpMHLMN OEACTBUSA U OCHOBHbIE Y3bl 000py40BaHMSA CXEMbI CYLLKW.



~ o Sy

Puc.30. OxnagurtenbHas KOfoHka

1 - BxogHow natpybok; 2 - natpybok ans Beixofda BoAbl; 3 - kanopudep; 4 - naTpybok; 5 - NONoCTb KONOHKN BEPXHAS; 6 -
KpaHbl; 7 - KpaH Ansi cnycka KoHAaeHcaTa; 8 - MonocTb KOMOHKU HWXKHSAS; 9 - okHO; 10 - naTpy6ok ansa Beixoga Bosayxa; 11
- naTpybok ans Bxoaa BOAbI.

12.32. OxnagutenbHas konoHka (puc.30) npegHasHaveHa ansa oTbopa koHaeHcaTa u3 6aka TpaHcdopmartopa npu
BakyymHou cyuwike. Ee pabota ocHoBaHa Ha KOHAEHCUMPOBaHUWM M3 TpaHcOpMaTopa BMAAKHOrO BO3A4yXxa, NPOXOoAsLLero
no Tpybkam kanopudepa, oxnaxgaemoro npoToyHou Bogon. [Nnowaab NOBEPXHOCTU OXMaKOAEHWS KOMOHKW [OSbKHA

2 .
ObITb He MeHee 4 M~ . KonoHka 4ormkHa BblAEPKMBATL MOJSTHbIA BaKyyM U UMETb MPOMYCKHYI0 CNOCOBHOCTL He MeHee 150
n/c.

12.33. Bauok 4 (puc.29) npegHasHayeH Ansa cbopa cTekawwero B Mpouecce CywkM Macna co gHa 6aka
TpaHcdopMaTopa. bavyok omkeH BbiaepXXunBaTb BakyyM, JOMYCTUMBIN NS TpaHcdopmaropa.

12.34. dunbTp 6 (pnc.29) NpegHa3HaveH AN 04YMCTKM NofcacbiBaeMoro B 6ak TpaHcdopmaTopa Bo3ayxa B npouecce
CYWKN aKTMBHOM 4acTn. PunbTp npeactaBnseT cobor MeTannuyeckyld eMKOCTb BMECTUMOCTbI0 He MeHee 5 n,
3anofHeHHy0 cunukarenem; Bo u3bexaHue nonagaHus cunukarens us dunbtpa B 6ak TpaHcdhopmartopa Mexay
unbTpom 1 6akom orxkHa BbITb yCTaHOBNEHa MeTannnyeckas ceTka.

12.35. Heob6xoammo n3onuposaTh Gak TpaHcopmaTopa acGecToM, HamoTaTb UHAYKLMOHHYIO OBGMOTKY M YCTaHOBUTL
[OHHBI NOJOrPEB.

12.36. Ha HapyxHon yacTu 6aka TpaHcdopMaTopa A0MKHbI ObITb YCTaHOBIEHbI TEPMOMETPSI (pUC.28).

12.37. MNMpun HamoTke HamarHnymsaroLern obmMoTkM cnegyeT BbINONHUTL OTnanky 85% pacyeTHOro uncna BUTKOB ANs
BKIIOYEHMSA Ha 3TOM OTMalke B Mepwop pasorpeBa akTMBHOW 4YacTu, obecneyvB BTOPYK CTyMeHb perynvpoBaHus
Harpesa.

Cywika TpaHccpopmaTopoB HanpsikeHnem o 35 kB BKNoUNTENBHO

12.38. Mpouecchbl cylku TpaHcopmaTopoB B cO6CTBEHHOM Bake noa BakyyMoM, NOCNeA0BaTENbHOCTb Onepaumn m
TpeboBaHUs K MX BbIMOMHEHUIO MpuBeAeHbl B Tabn.11, B cobctBeHHOM Gake 6e3 BakyymMa C BEHTUNSLMEN rOpsiyvM



BO34yXOM - B Tabn.12.

Tabnuua 11
N Onepauuun Temnepatypa, °C | Bakyym, MpumepHas
onepauuu ¥ nocnefoBaTenbHOCTb UX BbIMOTHEHNS MM NPOAOIKUTENBHOCTD
pT.CT. onepauuu, 4
aKTUBHOW | CTEHOK
yactu 6aka
| atan. Pasorpes 6aka u akTMBHOW 4YacTu, MogbeM Bakyyma

1 PaBHOoMepHoe noBbilweHe Temnepatypbl baka| [o 60 [o 80 - 3-5

M aktmBHom Yactn Ha 15-25 °C/y (Il cTtyneHb

perynupoBaHuns o6mMoTkm - 85% BUTKOB)
2 PaBHOMepHbLIN Nogbem Bakyyma 70 85-95 |100-150 0,5
3 MoBblweHne TemnepaTypbl 6aka Ha 5-10 °C/y| 85-95 |100-110|100-150 4-6

(I cTyneHb perynupoBaHusi 0OMOTKM) C

nepuoanyeckon (B TeveHme 1 4 yepes kaxable

2 4) nogayen Bakyyma n HarpeToro Bosgyxa
4 PaBHOMepHbLIN Nnogbem Bakyyma Ao npegensHo| 95-105 115 350 0,5

A0NyCTUMOrO YpPOBHS

Il aTan. CyLuka akTMBHOW YacTu TpaHcdopmaTopa

5 Cylwka akTMBHOM 4YacTu TpaHcdopmatopa (| 95-105 115 350 He meHee 72

CTyneHb perynupoBaHusi obmoTtkn - 100%

BUTKOB)
6 [Nogada HarpeToro Bo3gyxa B HWXHIOK YacTb| 95-105 115 350 Yepes kaxable 2

6aka Ha 15-30 MuH
7 OnpepeneHve MOMEHTA OKOHYaHWsl cywku| 95-105 115 350 -

(cornacHo n.12.12, a)

IIl aTan. OkoH4aHwWe cyLuKn

8 MocTeneHHoe CHMWXeHWe TemnepaTypbl Ha 10 70-80 80-90 350 3-6

°Cl

IV atan. 3anonHeHue TpaHcdopmaTopa Macriom

9 3anuBka Gaka TpaHccopmatopa Mmacrnom| 70-80 80-90 - He 6onee 8

(Tabn.Mn1.6 n1.10)
10 Bblgepkka akTMBHOW YacTun B Macre 70-80 80-90 - 2

V atan. OxnaxaeHue TpaHcopmaTtopa
11 lMocTteneHHoe oxnaxaeHwe TpaHcopmaTopa 30-40 30-40 - He meHee 12
Tabnuua 12
N Onepauumn 1 nocnegoBaTenbHOCTb UX TemnepaTypa, °C MpumepHas
onepauun BbIMOSTHEHUS NPOAOIIKUTENBHOCTb
onepauuu, 4

BOo3ayxa B Hake

CTEHOK
Oaka




10

11

12

| aTan. Pasorpes 6aka n akTUBHOWM YacTu

PaBHOMepHOEe NoBhbILLEHNE TemnepaTypbl 6aka 1
aKTMBHOM 4actu Ha 15-25 °C/y (Il cTyneHb
perynMpoBaHuns 06MOTKM)

BkrnitoueHne nogorpesa BXoAdllero so3ayxa U
BEHTUNALUN

MoBblweHne TeMnepatypbl 6aka Ha 5-10 °C/y (Il
CTYNEeHb perynupoBaHns o6MoTKM)

Il aTan. Cylka akTMBHOI YacTu

Cyluka akTMBHOW YacTu TpaHcdopmaTopa
(I ctyneHb perynupoBaHust)

CHmKeHue Temnepartypbl TpaHcopmaTtopa
MoBblWeHe TemnepaTypbl TpaHcdopmaTopa,
nporpeB  aktmBHoM yactm (Il cTyneHb
perynupoBaHusi 06MoTKM)

[MoBTOpHOE BbINOMNHEHWE onepauuii 5, 6

OnpepeneHve MoMeHTa
cornacHo n.12.12, a

OKOHYaHuA  CyLWKu

Il aTan. OkoHYaHWe CyLIKn

MocTeneHHoe CHUXEeHne
TpaHcdopmaTopa Ha 10 °C/y

TemnepaTtypbl

60

60

105

105

70-75

105

105

70-80

80

80

115

115

80-85

115

115

80-90

IV atan. 3anonHeHne TpaHchopmaTopa Macriom

3anueka 6aka macnom (ta6n.rn1.6 n r1.10)

BbI,El,ep)KI/IBaHMG aKTMBHOW YacTu B mMacre nocne
3anonHeHus 6aka

V atan. OxnaxgeHne TpaHcgopmaTopa

MocTeneHHoe oxnaxaeHne TpaHcgopmaTopa

70-80

70-80

30-40

80-90

80-90

30-40

4-5

He meHee 72

5-10

8-15

40-50

3-5

He 6onee 8

2

He meHee 12

12.39. OcHoBHble aTanbl CyLKu TpaHcopmaTopoB B cOOCTBEHHOM Oake Mo BaKyyMOM, MOCrefoBaTenbHOCTb
onepauuin n TpeboBaHWA K MX BbINMOMHEHWIO NpMBeAeHb! B Tabn.13.

Cyuwka TpaHcdopmaTtopos HanpsixeHnem 110 kB

Tabnuua 13
N Onepauuu un Temnepatypa, °C Bakyym, MpumepHas
onepauun nocnefoBaTenbHOCTb UX MM NPOAOIMKUTENBHOCTb

BbINOMHEHUSA pT.CT. onepaumn, 4

BO3ayXxa, n3onAummn

mMarHutonposoja

| aTan. MporpeB 6aka 1 aKTMBHOM YacTuh

1 PaBHomMepHoe noebileHne| Bosgyxa B Gake, - - He meHee 24
Temnepatypbl 6aka M aKkTUBHOW 100

4YacTtun




2 [porpes aKTUBHOWM yacTtu.| Marautonposoga, | 85-100 200 |TpaHcdopmaTopsbl

MNogbem Bakyyma C no4CcOCOM 85 MOLLHOCTBIO, KB-A:
ropsivero (50 °C) Bosgyxa yepes 0o 6300 - 25
Kaxkable 2 4 B TedeHue 0,5 u. 6300-16000 - 30

16000-80000 - 35;
cBbile 80000 - 60

Il atan. Cylika akTMBHOM YacTu

3 Mogbem Bakyyma Ha 100 MM 85-105 85-105 250 |He meHee 240
pT.CT. Kaxxgble 15 MWUH C NoACcOoCOM oo npekpaLleHns
BO3ayxa yepe3s N3MeHeHUs 3HaYeHumn
BO34yXOOCYyLUMTENb XapaKkTepuCcTMK N3onauum
4 Moabem Bakyyma 4O OCTaTOYHOro 85-105 85-105 350 |He MeHee 48 no
pasneHus 410 Mm  pT.CT. npu nony4eHus
OTKITIOYEHHOM MoACcOoCe BO3ayxa YCTaHOBUBLUMXCS
3HAYEHUN XapaKTEpPUCTUK
n3onsummn

aTan. OKoH4YaHue CYLLKN

5 [NocTteneHHoe CHMKEHNE 65-85 65-85 350 8-15
TeMmnepaTypbl akTUBHOW  4acTu
TpaHchopmaTopa

IV atan. 3anonHeHne 6aka macnom

6 3anueka 6aka Macrnom, MMetoL M 50-60 50-60 350 4-12
Temnepatypy 50-60 °C, co
ckopocTblo He Gonee 3 T/4 po
ypoBHA 150-200 MM OT KpbILLKK
6aka nop, Bakyymom

7 Bblgepkka aktMBHoOM 4actm B 50-60 50-60 350 10
macrne oA BaKyymMOM  rocne
3anvBKu

8 lMponuTka akTMBHOM 4acTu npu - - - 12

aTMocepHOM AaBrneHum

OcobeHHoCTM cyLwku TpaHcdopmaTtopos ¢ PMH
12.40. Nepepn cyLIKon akTMBHOW YacTn TpaHCOPMaTOPOB C NOrPYXXHbIMU NepeKrnioyaoLL MMM YCTponcTBaMum cnegyert:
a) 3anuTb 6ak KOHTaKTopa Macrnow;
6) coeguHnTb NonocTb H6aka kKoHTakTopa ¢ 6akoM TpaHcgopmaTopa BakyyMHbIM LUITAHIOM;
B) B 6akenunToBbIX LUMnuHapax 6aka KoOHTakTopa ycTaHOBUTbL [iBa TepMoaaTymka (Tepmonapbl);
r) ybeouTbcs, 4TO TemnepaTtypa Ha 13onsaumm aktmeHom Yactu u PIMH B nobon Touke He npesbiwaeT 95 °C.

12.41. Tocne OKOHYaHWsA CyLWKWM TpaHcdopmMaTopa HeobxoaMMo cnuTb Macro u3 6aka KoHTakTopa u 3anuTb 6ak
CBEXMM TpaHCcOpMaTopHLIM Macrom.

12.42. TpaHcdopmaTtopbl ¢ PIMH fomkHbI CyLUNTBCS C Y4ETOM TpeboBaHWUI MHCTPYKLUMIA MO MOHTaXy M 3KchnyaTauum
nepeKoYaLLnX YCTPONCTB.

3aknounTenbHble paboTbl NOCne CyLKM akTUBHON YacTu TpaHcdopmaTtopa

12.43. Tlocne oKOHYaHMSA 3anMBKU M OTCTOS Macna OOSMkHbl ObiTb MPOM3BEAEHbI 3aMepbl XapakTepPUCTUK U30MsLmm



o6moToK (MpunoxeHue 1 HacTosiwen NHCTpyKumn).

12.44. HeobxogumMo ohopMUTbL TEXHUYECKYID [OKYMEHTAUMIO: akT M rpadvk CYLLKM, NMPOTOKOSbI aHanvM3oB macna,
NPOTOKOS U3MEPEHUSI XapaKTEPUCTUK U3ONALMN.

12.45. CnepyeT cnutb macno n3 6aka M NpoU3BECTM PEBU3MIO AKTMBHOM YacTW C NOABLEMOM aKTMBHOW YacTu
("konokona"), 3amMeHOW pe3nHOBbLIX NPOKNaAoK NPy pasbemax (NpunoxeHue 2 Hactoswen MHCTpykumm).

12.46. CnegyeT CHATb Tepmonapbl C aKTMBHOW YacTu TpaHcdopmaTopa, KOHTPOMMPYS WX KONMWYECTBO MO akTy
yCTaHOBKM Tepmonap.

13. OKOHYATEJIbHAA CEOPKA TPAHC®OPMATOPA

13.1. MoHTax cucTembl OXIaXKaeHNs NPoOn3BoOANTCS B COOTBETCTBUM C pa3a.8 HacToswen NHCTpyKLmu.
13.2. [Ins 3aBepLUeHMs npoLecca MOHTaxa crneayer:
a) yCTaHOBUTL Ha TpaHcopMaTop TePMOCUGOHHbIE OUNBTPSI;

6) ycTaHoBUTb Ha Bak paclumpuTens 1 BbIXIONHYIO TpyOy; NOACOEAMHUTL K paclumpuTento Tpybonposoa Ans A4ONNBKK
macna;

B) YCTAHOBUTb ra3oBOe perie 1 CUrHasibHble MaHOMETPUYeckne TepMOMETPbI;

r) MPOM3BECTU MOHTaX CUMOBbIX N KOHTPOMbHbIX Kabenew, PyKOBOACTBYSACh YepTexaMu 3aBOA4a-M3rotoBuTens;
[) YCTaHOBUTb rasooTBOAsLLME TPYOGONpoBoabl.

13.3. MNpun gonueke TpaHchopmaTopa 1 3anofiHEHWN MacnoM CUCTEMbI OXMaXaeHUs Heobxoanmo:

a) Yepes BepxHIO AbixaTeNlbHyl0 NMPOGKY MK crieunanbHbii TpyGONpoBoOA pacluMpuTenst 4onNuTe B TpaHcdopmaTop
Macro [0 YPOBHS MakcUMmarnbHOM OTMETKM MacroykasaTens paclumpuTens;

©) OTKPbITb HWXXHME NIOCKME KpaHbl paguaTtopoB M BbIBEPHYTb BO3[YXOCMYCKHble MpoOKM B BepxHeEW 4acTu
paguatopoB (oxnaguTtenewn), kopobok HH, BBogoB HanpspkeHuem 3-110 kB, ycTaHOBOK TpaHCOpMaTopoB TOKa,
TEPMOCUAOHHBIX (PUNBTPOB U T.M.;

B) Mocre nosBneHns Macra B OTBEPCTUSX NPOGOK BBEPHYTb NPOOKM Ha MECTO U YNIOTHUTD;

F) OTKPbITb BEPXHUE MNMITOCKNE KPpaHbl paanaTopoB;

[) BoNWUTb Macno Ao OTMETKU MacroykasaTens, KoTopasi COOTBETCTBYeT TeMrepaType Macra BHyTpu 6aka B MOMEHT
OONUBKMK.

13.4. CnepyeT mcnbiTath TpPAHCHOPMAaTOP Ha MaCNONIIOTHOCTb; YCTAHOBUTL BO3AYXOOCYLUUTENb.

13.5. lNpwn nepekatke n yctaHoBKe TpaHcdopmaTtopa Ha yHOaMEHT cregyeT: 3akpenuTb KaHaTtbl 3a crneuunanbHble
npucnocobnexns Ha 6ake; NnaBHO, 6e3 pbIBKOB, NepekaTnTe TpaHcdhopmaTop K dyHAAMEHTY MO PerbCoBOMY MyTW Ha
COBCTBEHHbIX KaTkax CO CKOpOCTblo He 6Gonee 8 M/MWMH. HanpaBneHue TAroBoro ycwnus [OSMKHO coBnagatb C
HanpaBreHnem nepemeLleHus.

13.6. [ins nepekaTtku cnegyeT MCNonb30BaTh anekTponebenky unm TpakTop 1 nonucnacThbl.

13.7. N nameHeHVs HanpasneHns nepekaTkn Heobxoanmo:

a) NpUNoaHATL TpaHcdopmaTop rMapaBNNYecKMMN JOMKpaTamu;

6) BbIBEpHYTb GONTHI, KPENsLLMe KapeTkn K MnacTMHam Ha AOHHbIX Bankax, u pa3BepHyTb KapeTku;

B) OMyCTUTb TPaHCOPMATOP Ha KapeTku U 3aTsHyTb BONTbI KpENnneHUst KapeTok k Gaky.

13.8. He cHuMasi coGCTBEHHbIX KaTKOB, CredyeT YCTaHOBWUTb TpaHcopmaTop Ha (yHOaMEHT Tak, YToObl Kpbilka
“Merna NnogbemM no HanpaeJeHuto k razoBoMy pene oT 1 go 1,5%.



14. UICMNbITAHUA N HANAOKA

WcnbiTaHus

14.1. Mpw BbINOMHEHUN NCMbITAHUI CrieQyeT pykoBoAcTBOBaTbCA ykasaHusamu FTOCT 3484-65.

14.2. He yctaHaBnuBasi BO34yXOOCYLUMTEMb, HEOOXOAMMO WCMbITaTb TPaHCOPMAaTOp Ha MacnoniIOTHOCTb NyTeM
co3gaHusa ctabunbHOro M3bbITOYHOrO AaBneHust ctonba macna BbicoTor 0,6 M Hag MakcuManbHbIM paboynm ypoBHEM
mMacrna B paclumpuTene B TedeHve 3 4. TemnepaTypa macna B 6ake TpaHcdopmaTtopa gormkHa ObiTb Bbiwe 0 °C.

TpaHcdopmaTop cunTaeTcs MacrnonnoTHbIM, ECN NPU YKasaHHOW NpoBepke He obHapyXeHa Teyb Macna.

[Mocne okoHYaHWs UcnbITaHNUs cneayet yCTaHOBUTbL BO3OyXOOCyLUUTENb.

14.3. Heobxoanmo oTobpaTtb npoby macna npu Temnepatype He Huxke 5 °C nocne 3anueku (Mnv SONMBKM) K OTCTOS B
TEeYeHNe He MeHee:

12 4 - gnqa TpaHchopmaTopoB HanpskeHunem Ao 35 KB BKMIOUNTENBHO;
24 y - pna TpaHcdopmaTopos HanpsxeHnem 110 kB.
OT160p Npobbl Macna AOMKeH NPOM3BOANTLECH U3 CreumanbHOro KpaHa, uMmetoLerocst Ha 6ake TpaHcdopmaTtopa.

14.4. OtobpaHHOe macno anst TpaHcdopmaTopoB HanpsbkeHnem o 110 kB BkM4YMTENbHO crneayeT UCMbITbiBaTh B
COOTBETCTBUM C yKasaHuamu nn.1-5 1abn.M1.10 n tabn.MN1.6.

14.5. Y TpaHchopmMaTopoB HanpsikeHnem 110 kB HE0BX0AMMO M3MepUTb Takke .ﬁgﬁ macna.
PesynbTaThl aHannsa JomkHbl COOTBETCTBOBATL HOpMam Tabn.lM1.10.
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£g8 wsonaumm TpaHcdopmaTtopa 6e3 cylukun. O6beM, HOPMbI 1 METOAMKA M3MEpPeHUs! NpuBedeHbl B NPUNoXeHun 1

14.6. Heobxoanmo nNpoBeCTU U3MEPEHMST COMPOTUBIIEHNST U30NALUA Rrﬁl:l" koadpduumeHTa abcopbunm Rrﬁl:l" f R

HacToswen NHCTpyKumm.

14.7. TMpoBepky paboTbl NepeknioyaloLllero YCTPOWCTBA M CHATWE KPYroBOW Auarpammbl TpaHCOpMaTopos,
00opyanoBaHHbIX MepeKmoyalWwnMm YCTPOMCTBaAMM C TOKOOrPaHMYMBAKOLWMMK peakTopamu, cregyeT Npou3BOAWTL B
COOTBETCTBUM C MHCTPYKUMEN 3aBoaa-usrotosmtensa u FOCT 8008-70.

14.8. [Ons TpaHcdopmaTopoB C ObICTPOAEWCTBYOWUMI MEpeKoyalLmMMm  ycTpocteamu  (Hanpumep, PC-3)
[OnycKaeTcs He CHUMaTb KpYroBble Anarpammbl NpU CrieQyoLmnx yCroBUsix:

a) CUMMEeTPUYHOCTUN cpabaTbiBaHNS KOHTaKTopa (Ha Cryx) Npy BpalleHWn OT NepBOro MOMOXEHUS K NOMOXEHUo # 1
OT ¥ K nepBoMmy;

6) NpaBWIbHOW MOCNEdoBaTENbHOCTUM COEAMHEHUS OOMOTKM C NepeknioyaTesiemM, NpoBepsieMol MyTemM U3MepeHus
koabbULMEeHTa TpaHCopMaLmMK Ha BCEX MOMOXEHUSAX NepeknovaTens;

B) LLeNoCTN coeamHeHns 0OMOTKM C nepekntoyaTenem, NpoBepseMor NyTeM U3MEPEHNS CONPOTUBIIEHUSI NOCTOSHHOMY
TOKY OTBETBIIEHWI HA BCEX NOJOXEHMUSAX NepeknoyaTens;

r) NONOXUTENbLHOM pesyrnbTaTe UCNbiTaHus 3awwuTHoro pene RS-1000.
14.9. CnepnyeT n3amepuTb TOK M MOTepu xorocToro xoda. [ns TpaHcdopmaTopoB MowHocTbio 6onee 1000 kB-A
u3MepeHue criegyet Mpov3BOAUTL MNPV HOMUHAINBHOM HAMPSPKEHUM UMW MaroM HamnpskKeHUM C  noovepenHbIM

BblkOpaynBaHmeM ¢as. ToK X0NnocToro xoga He HOpMUpyeTCA.

14.10. UsmepeHne koadpduumeHTa TpaHcopMaumMm Ha BCeX CTYNeHsIX MnepeknioyeHus cnegyet npousBoauTb B
npoLiecce MOHTaxa, €Cnv NacrnopTHbIE AaHHbIe OTCYTCTBYOT UMW BbI3bIBAOT COMHEHME.



KoadbdpuumeHT TpaHchopmaumm He dormkeH oTnunyaTbes 6ornee yem Ha 2% oT koadduumeHTa TpaHcdopmauuu,
MONYy4YEeHHOro Ha TOM e OTBETBIIEHNN Ha APYrvX pasax UNn YKasaHHOTO B 3aBOACKMX PACHETHbIX AaHHbIX.

14.11. MNMpoBepKy cxembl U rpynnbl CoeaMHEHNS 0OMOTOK TpexdasHbIX TpaHCHOopMaToOpoB HEOOX0AUMO NPOM3BOAUTL B
npouecce MOHTaXxa, eCrv OTCYTCTBYIOT UIN BbI3bIBAOT COMHEHME NacrnopTHbIe JaHHbIE.

14.12. V3amepeHne cONpoTUBNEHUS OOBMOTOK MOCTOSHHOMY TOKy crnegyeT npou3BOAWUTb Ha BCeX CTyMeHsiX
nepekntovatens. MNpu atom HeobxoanMo:

a) Npu HanuuunM y OBYXXOOOBOW OOMOTKM MapanmnenbHbIX BbIBOAOB yOeAMTbCA B OTCYTCTBUM 3aMbIKaHUS Mexay
xo4amu nytem NpoBepku MerommeTpoMm HanpsbkeHnem 2500 B B TeveHune 1 MuH;

6) N3MEPUTb akTUBHOE COMpoTUBIIEHNE ,D,ByXXO,D,OBOI;I obMoTKM pas3aenbHOo No XoAaaMm.

14.13. NamepeHus cnegyeT npousBoanTb Ha HeHarpeToMm TpaHcdopmMaTope. Temnepatypa obMOTkM onpegensercs
Ha OCHOBaHWW yka3aHui, npuBegeHHbix B Nn.M11.29-M1.32 npunoxenns 1 HacToawen NHCTpyKumu.

14.14. 3HayeHNs CONPOTUBIIEHUIA, NOMNYYEHHbIE HA OAMHAKOBbLIX OTBETBIEHUSIX PasHbIX a3, He AOMKHbI OTNNYaTLCS
APYr OT Apyra Unu oT 3aBOACKUX 3HauyeHul 6onee yem Ha 2%.

14.15. VicnblTaHns BBOAOB HanpsbkeHneM A0 35 kB BKMOUMTENBHO, @ Takke MacroHanoNHEHHbIX ManorabapuTHbIX
BBOAOB HanpshkeHnem 110 kKB fomkHbI TPOM3BOAUTLCHA B COOTBETCTBUM C pa3a.5 HacTosLwen NHCTpykumu.

14.16. VcnbiTaHne NOBbIWEHHBIM HanpsXXeHneM NPOMbILLNIEHHON YacTOThl U30MALMM 0BMOTOK TpaHcdopmMaTopa npu
BBOZJE B 3KCNnyaTaumio He obs3aTensHo.

14.17. BennunHa ncnbiTaTeNbHOTO HaNpsiKeHNs U MeToAdbl UCNbITaHUA A0MKHbI cooTBeTcTBoBaTb FOCT 1516-73.
Hanapgka

14.18. Pexxum nycka n paboTbl oxnaxgaloLwmx yCTPONCTB B 3aBMCMMOCTM OT TeMNepaTypbl Macrna v Harpyski cnegyet
onpefensitb B COOTBETCTBMM C MHCTPYKLMEN 3aBOAA-U3rOTOBMTENS MO MOHTAXY M 3KCMyaTaumMn CUCTEMbI OXNaXaeH s,

14.19. MNpw Hanagke rasoBoy 3aWMTbl HEOO6XOANUMO NPOBEPUT:
a) yCTaHOBKY ra3oBOro pene B COOTBETCTBUM C HacTosiLen VIHCTpyKUMER, a Takke C MHCTPYKLMEN Ha ra3oBoe pere;

6) COOTBETCTBME YCTAHOBMIEHHOW B ra30BOM peflie CMEHHOW fonaTky (COrnacoBaHHOM C SHEProcUCTEMON YCTaBKU Ha
cpabaTbiBaHME perne) CKopoCTM NOTOKa Macna;

B) M30NSLMIO Lener ra3oBoro pene MeroMmeTpom HanpsixeHnem 2500 B;

r) ypoBeHb Macna B pacluvputene TpaHcdopmaTopa, KOTOopbl OOMKeH ObiTb BbILE YPOBHSI BEPXHero kpaHa Ha
KpbILLUKE rasoBoro perie He MeHee YyeM Ha 50 MM.

14.20. CnenyeT npoBepuTb paboTy pene ypoBHsi Macna u ero anekTpuyecknx Lenen.

14.21. Heo6xoOMMO NPOBEPUTL 3aMblKaHWe U pasmbIKaHue Lenein MaHOMeTPUYEeCKUX TEPMOMETPOB NyTeM nepesoaa
BPYYHYIO CTPENOK YCTaHOBKM MUHUMAIIbHOW 1 MakcumaribHov TemnepaTyp. MpoBepky criegyeT Npou3BOAUTE OMMETPOM.

14.22. CnepyeT npoBepuUTb U U3MEPUTb Crefyloline XapakTepuUCTUKM BCTPOEHHbIX TpaHcdopMaTopoB Toka (4o
YCTaHOBKM Ha TpaHcdopmaTop):

a) COMnpoTUBIIEHNE M30MNALUKN BTOPUYHBIX OOMOTOK MeroMmMeTpoM HanpsikeHvem 1000 B (3HaueHve conpoTuBReHUsI
N30M5UMN He HopMUpyeTes);

0) XxapakTepuCTUKN HaMarHU4nBaH1sa CepaevHNKOB TpaHCOPMaTopOB TOKa;
B) NONSIPHOCTb BbIBOJAOB OOMOTOK,;
r) k0 prLmMeHT TpaHcopMaLumn Ha BCeX OTBETBMNEHUSX;

,EI,) conpoTtusneHune 0OMOTOK NOCTOAHHOMY TOKY.



15. TEXHWYECKAA OOKYMEHTAUMUA ONA COAYU TPAHCO®OPMATOPA

15.1. ina coaum TpaHcdopmaTtopa B aKcnnyaTaumio Heo6xoammo opopMuTb criegytolime JOKYMEHTbI:

1) KOMNNEKT TEXHUYECKOW JOKYMEHTaLMN 3aBOAa-N3roToBUTENS!, HA OCHOBaHWUMN KOTOPOW OblN BbINMONIHEH MOHTAX;
2) aKT 0 Npuemke yHaaMeHTa TpaHcdopmaTopa nof MOHTaxX;

3) aKT 0 MpUemKe CMNoBOro TpaHcopMaTopa B MOHTAX;

4) npoToKON OMnpeaeneHns BO3MOXHOCTN BBOAA B 3KCNiyaTaumio TpaHcdopmaTopa 6e3 peBnsun akTUBHOW 4acTy;
5) npoTokon peBu3un TpaHcopmaTopa (ecnu oHa NPOM3BOAMNAChH);

6) NPOTOKON U3MEPEHUI XapaKTEePUCTUK N30NALNN;

7) NpOTOKON CYLLKW TpaHcdopmaTopa (ecnu oHa NPOM3BOAUNACh);

8) npoToKON WCMbITaHWA WM MPOMBIBKM OXMaxgaloLwmx YCTPOWCTB TpaHcdopmaTtopa (paavaTopoB, CUCTEMbI
macnooxnaxgeHus JL);

9) NpoToKON aHanM3a PU3nNKO-XMMUYECKUX CBOMCTB TpaHCHOPMaTOPHOro Macna;

10) npoToKonbl NpoBeEPKN B nabopaTopun ra3oBoro pene, pene ypoBHsA Macna, pene RS-1000 (ans perynvpyoLwero
yctpoictea PC-3), TepMOMETPUYECKUX CUTHANM3aTOPOB (TEPMOMETPOB) U BCEX NU3MEPUTENBbHBIX NPMBOPOB;

11) NpOTOKONbI UCMbITAHWI BBOAOB (MaCMoHaMOMHEHHbIX U AP.) U 3aLUMTHBIX YCTPOWCTB;

12) NpoTOKONbI UCMbITaHUA TpaHCOpMaTopa;

13) NPOTOKON UCMbITaHWS HA MITOTHOCTb MOMHOCTBI0 CMOHTUPOBAHHOIO TpaHcopmaTopa AaBneHunem ctonba macna.
15.2. Yka3aHHas Bbille JOoKyMeHTauust obecnevmBaeTcs:

MOHTaXHbIM yrnpasreHnem - JoOKymeHTbl 1, 2,7, 8, 13;

Hanago4YHoW opraHv3aumen - AoKyMeHTbl 11, 12;

MOHTaXHOW N Hanago4YHOM OpraHn3aumsamMmn - OKyMeHThl 3, 4, 5, 6;

npeanpuaTUeM-3aKka3ynukomM - AOKyMeHTbI 9, 10.

16. NOANOTOBKA K MPOBHOMY BKNIOYEHUIO U BKIIOYEHUE TPAHC®OPMATOPA

MogroToBka K npo6H0|v|y BKITHOYEHUIO

16.1. Ecnn mexay OKOHYaHMeM MOHTaxa W BKIHYeHneM TpaHcdopmaTopa HanpsbkeHmeM o 110 kB BknounTensHO
npowro 6onee 3 mec, cnefyeT NOBTOPHO NPOBECTU CrieaytoLLne NpOBEPKK:

a) npobbl Macna npu TemnepaType He Huxe 5 °C. XapakTepucTuku mMacna OOMKHbl COOTBETCTBOBaTb TpeboBaHUAM
Ta6n.M1.6 n MN1.10;

6) CONPOTUBNEHUS N30MALUM Rrﬁl]" onpegeneHnem Rrﬁl]" lej" U30MSILUM OBMOTOK;

B) aKTMBHOIO COMPOTMBMEHWS OOMOTOK B paboyem MOMNoXeHWM Mepeknoyatenen - Ans TpaHchopmMaTopoB
MoLLHoCcTbio 6onee 10000 kB-A.

16.2. MNepep BkntoveHnem TpaHcopmaTopa HeobxoaMMo:

a) ybeaounTbCsl B UCMpaBHOM [EWCTBUM BCEX MPOBEPEHHLIX paHee YCTPOMCTB 3aliuThl TpaHcopmaTopa (rasoBoid,



MaKkcumansHon, anddepeHUnansHoOn 3awmTbl U Ap.);

6) o6paTuTb 0cOBOEe BHUMaHWE Ha HafEeXHOCTb paboTbl ra3oBOW 3alUTbI; CUTHAsMbHbIE KOHTaKTbl MPU MepBOM
BbIKIIOYEHUN CriedyeT NepecoeAnHUTb Ha OTKIIYEeHWEe MacnsHOro (BO3AYLUHOMO) BbikMovaTensd. BHe 3aBucumocTn ot
paHee npou3BEAEHHON NPOBEPKM rasoBOW 3alWWTbl HEobXO0AMMO NPOBECTVM MOBTOPHYHO MNPOBEPKY 3TOW 3alymThbl
HenocpeACcTBEHHO Nepes BKMoYeHnem TpaHcdopmaTopa;

B) MpoBepuTb [OENCTBME MEXaHW3MOB W ONOKUPOBKM BKMOYEHUS W OTKIMIOMEHUS MacnsHbIX  (BO34YLUHbLIX)
BbIKNoYaTenen;

r) NpOBEPUTL yNpaBneHne NepeknoYaLLMm yCTponcTBoM (ansa TpaHcdopmaTtopos ¢ PIH);

[) npoBepuTb paboTy yCTaHOBKW OXNaxaeHust TpaHcopmaropa.

16.3. [lo npo6GHoro Bknto4eHns TpaHcdopmaTtopa cnegyet NPpon3BecTu ero HapyXHbI OCMOTP U NPOBEPUTD:
a) ypoBeHb Macna B pacluMpuTerne u MacroHanosfiHeHHbIX BBOAAX;

6) cocTosiHME M30MATOPOB (OTCYTCTBUE NMOBPEXAEHWUN, NbINK, TPA3U, KPacku);

B) Ha[EXHOCTb KOHTaKTOB B OLUMHOBKE, B TOM YMCMEe B MECTax NpMCOeaNHEHWS K BBOAAM;

r) uUenocTb MacroykasaTenbHblX CTEeKOn (Ha pacwvputene u BBOAax), HanmuyuMe CTeKNsaHHOW Auadparmbl Ha
BbIXITOMNHOM TpyGe;

[l) COCTOsIHME BCEX YMIOTHEHWUIA, OTCYTCTBME TeYN Macna;

€) nNpaBWnbHOE MONOXEHUEe BEPXHWX M HWKHUX pagMaTopHbIX KpaHOB, a Takke KpaHa, coeauHsiiowero Gak
TpaHcdgopmaTtopa ¢ paclmputenem (KpaHbl LOMKHbI ObiTb OTKPbLITHI); OIS CUCTEM OXNaXAEHUs C MPUHYOUTENbHOW
LMPKynauMen Macna Heobxoanumo y6eamTbCst B TOM, YTO BEPXHSAA U HUKHAS 3a0BVKKN OTKPbITbI;

X) HAAEXHOCTb 3a3eMMeHus TpaHcdopmaTopa;

3) NpaBuUIbHOE NOMOXEHNE yKkasaTernen Ha BCcex nepeksoyaTensx HanpskeHus (ana TpaHcdgopmaTopos ¢ MBB).

16.4. Heobxogumo ybeamTbcs B OTCYTCTBUMM BO3dyxa B TpaHcdopmaTope, ANs 4Yero OTBMHTUTbL Bce Npobku Ans
BbiNycka Bo3ayxa (Ha BBOAAX, NepexodHbix driaHuax, fokax v T.M.); crnegyeT oTKPbITb KpaH rasoBoro perne.

16.5. CnenyeTt ybeomTbCsl B OTCYTCTBUM 3aKOPOTOK.
16.6. CnepyeT yaanuTb NOCTOPOHHUE NPeAMEThI C KPbILKK TpaHcdopMaTopa.
BknitoueHne TpaHcgopmaTopa

16.7. BknioyeHune TpaHcdopmaTopa nof HanpshkeHve criedyeT npousBOAUTL CO CTOPOHbI, FAe YyCTaHOBMeHa 3awumTa,
YTOObI MPU HaNUYMM HEMCNpPaBHOCTM TpaHcopmaTop Mor GbiTb OTKMOYeH. BknoveHne TpaHcgopmaTopos IV rabaputa
1 BblLle JOMYCKaeTCs NPoM3BOAUTb HE paHee Yem vepes 12 4 nocne nocnegHern ONMBKM Macna.

16.8. B TpaHcdopmaTopax ¢ macrnooxnagutenbHon cuctemon L Ans BO3MOXHOCTM NPOCNYLUMBAHMS Ha XONIOCTOM
xo4y HeobxoaMMmO BKNIOYMTL TpaHcopMaTop MNpu OTKMIOYEHHOW cucTeme oxnaxaeHus. [Mpu aTom Temnepatypa
BEPXHUX CNOEB Macna He AofmkHa npeBbiwaTth 75 °C.

16.9. B cooTBeTcTBMM C "[lpaBunamm TeXHUHECKOW IKCMnyaTaumm anekTpuyecknx craHumm u ceten" (M., "OHeprus",
1969) cnepyeT BKMNOYUTL TpaHcdopmaTop Ha Bpems He MeHee 30 MUH ANS BO3MOXHOCTM NPOCHAyLUMBAHUS

TpaHcdopmaTopa n HabntoaeHus 3a ero COCTOsIHUEM.

Mpv HopMarnbHOM paboTe TpaHcopMaTopa 3BYK AOJIKEH OblTb POBHbIM (6Ge3 peskoro ryAeHUsi, MOBbILUEHHOTO
MECTHOrO LUyMa, TPecKa BHyTpY TpaHcdopmMaTtopa).

16.10. TpaHcdhopmaTop cneayeT OTKMOYUTL B CryYae:
a) NOBbLILLEHHOro (HEpPaBHOMEPHOrO) LLyMa UK NOTPECKNBaHWSA BHYTPU TpaHcdopmMaTopa;

6) HeHopMarnbHO Bo3pacTaloLei TeMnepaTypbl Macna;



B) BbiGpoca Macna 13 paclumMpuTens unu paspbisa guadparmel BbIXIIONHOW TPYGbI;

r) Teun macna, Bbi3blBatoLLEN pe3koe CHVKEHWE YPOBHS Macna B pacluMpuTene;

[1) OTCYTCTBUSA Macna B pacLUMpUTENSIX MacnoHanoMHEHHbIX BBOJOB;

€) NOsIBNEHNs TPELLMH, OTKOMNOB Ha U30NATOPaXx UM NPy HaMMYMM Ha HUX NPU3HAKOB NEePEeKPbLITUS;
X) OPYIMX sSIBHbIX NMPU3HAKOB HapyLLEeHUsi HOPMarbHOro pexumMa paboTsl TpaHcdopmaTopa.

16.11. Heobxooumo npou3BecTU TpU-YETbIPE BKMOYEHMSI TpaHcdopmaTtopa TOMYKOM Ha MOJfIHOe HOMWHarbHOe
HanpsbkeHve Anst NPOBEPKM OTCTPOMKM YCTAHOBMEHHON 3aLUMTbl OT 6POCKOB HAMarHMYMBaoOLLIEro TOKa.

Mocne atoro ansa TpaHchopmaTopoB MoLLHocTbo 6onee 1000 kB-A cnegyeT npov3BecTy U3MepeHne Toka XonocToro
Xoda npu HOMUHaNMbHOM HanpsAXXeHUW.

16.12. lMpu ygoBneTBOpuTENbHLIX pe3ynbTatax NPOGHOro BKMOYEHUS TpaHcdopmaTop MOXeT ObiTb BKMOYEH MOA
HarpysKky 1 CaaH B aKcryaTaumio.

17. YKA3AHUA NO TEXHUKE BE3OMNACHOCTU 1 NPOTUBONOXAPHOW TEXHUKE

17.1. HeobGxoaumo npoBecTu crieuuanbHoe obydeHue npaBuraM TexXHWKM Ges3onacHoCTU U NpPOoTUBOMOXapHOW
TEXHUKW BCETO NepCcoHarna, 3aHAToro Ha paboTax Mo MOHTaxy TPaHCOpPMaToOpOB.

17.2. MNMpu npoBegeHnn paboT MO MOHTaXy TpaHCcOPMaTOpPOB crieayeT pykoBoAcTBOBaTbCs "lMpaBunamMu TEXHUKU
©e30MacHOCTM NPU IMEKTPOMOHTaXHbIX U Hanago4Hblx pabotax” (M., "OHeprus”, 1973) un "lMpaBunamm TexXHUYECKON
SKCMnyaTauun 3neKkTpoycTaHOBOK notpebutenerr M npaBunamm TexHWKM Ges3onacHOCTM npu  3KcnnyaTauum
aneKkTpoycTaHoBOK notpebutenen™ (M., Atomusgat, 1970).

* Ha Tepputopum Poccuiickon ®epepaummn aenctsyloT "lMpaBuna TEXHUYECKOW 3JKCnnyatauum 3neKTPOoyCTaHOBOK
notpebutenen” wn "MexoTpacneBbix [lpaBun no oxpaHe Tpyda (npaBuna 6e3onacHOCTM) Mpu  3KcnnyaTaumu
anekTpoyctaHoBok” (MOT P M-016-2001, PO 153-34.0-03.150-00). - Npumeyanne "KOQEKC".

17.3. CBapoyHble paboTbl Ha TpaHcdopMaTope AOSKHbI NPOM3BOAUTBLCA TOMBKO MOCMe 3anvMBKUM €ro mMacrnom [o
ypoBHs oT 200 go 250 MM BbILLE MecTa CBapku BO n3bexaHvue BOCnnaMeHeHus napos macna.

17.4. Pabotbl No MOHTaxy TpaHcdopmMaTopoB Ha BbicoTe Gonee 1,5 M He0OGXOAMMO BLIMOMNHATL TOMLKO C MECOB,
NoAMOCTEN C NepunaMm unu ¢ NOALEMHON BbILLKN.

17.5. CneuyeT NPUHATL Mepbl, UCKNOYaloLLMe BO3MOXHOCTb NMPUKOCHOBEHUS Noden K oTBogam 0OMOTOK U YacTam,
MOTyLLIMM OKa3aTbCA No4 HanpsXXeHunem, npn nsmepeHnn conpoTnBrieHna n3ondaunn TpaHcdopmartopa.

17.6. He ponyckaeTtcs coBMelLEHME MOHTaXHbIX paboT Ha TpaHcdopmatope ¢ paboTamu Mo ero UCMbITaHWUKO U
Hanagke.

17.7. Tlpn nporpese TpaHcdhoOpMaTopa MOCTOSAHHLIM TOKOM MNPU KaXAOM OTKMIOYEHUW MUTaHus Heobxoammo
npou3BoanTb paspsg 0OMOTOK Yepes paspsaHoe CONPOTUBIIEHME C MOMOLLLIO U3ONMPYIOWEN WTaHrM C nocneayoLwmm
3aKOPOYEHNEM 1 3a3eMIieHNEM.

Mpunoxenwve 1

KOHTPOJIb COCTOAHUA N30NALUN TPAHCP®OPMATOPOB
NEPEA BBOOAOM B 3KCIMNYATALINIO

YcrnoBus BKIOYEHUS TpaHCOopMaTopoB B SKCMyaTaLmto 6e3 CyLuku

M1.1. OueHka COCTOSHWUST N30MALUN TpaHcopMaTopoB 4SS peLLeHns BOnpoca O BO3MOXHOCTM UX BKIOYEHUS be3
CYLUKM [OfMKHA NMpou3BOAUTBCH HA OCHOBAHWWM KOMMrekca uamepeHun. MNMpu atom Heobxoanmo y4ynTbiBaTb YCIOBUA, B
KOTOpbIX Haxoguncsa TpaHcdopMatop A0 Hadana MOHTaxa W B MNepuo €ro BbIMNOfIHEHWS, B COOTBETCTBUMM C
nn.M1.17-n1.19.



M1.2. PeweHve Bonpoca O BKIOYEHUN TpaHcdopmMaTopa B aKcnnyaTtauuio 6e3 CyLIKU 3aBUCUT Takke OT MOLLHOCTM,
HanpspKeHWs, yCroBuUii TpaHCMOPTUPOBKM TpaHcdopmaTopa (¢ pacwmputenem unmn 6e3 Hero, ¢ macrom unu 6e3 macna).
Mo aTMm npuaHakam TpaHcopMaTopbl pa3aeneHbl Ha NATb rpynn (Tabn.M1.1).

Tabnuua M1.1

I Mpo6 C
i%ﬂi;:‘;ﬁ%“ Ha%%g?KBeHH%Z Fal i U F £28 obmoTok FATOF N MH%CMT};"T:')V[')Z
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| rpynna. TpaHcdopmaTtopbl MowHocTbio Ao 1000 kB-A, HanpsxeHnem o 35 kKB BKNOUYUTENBHO, TPaHCNOPTUPYEMbIE C Mach(

1. YpoBeHb|1. He menee 25| p g  » 13 CooTBercteyeT |COOTBETCTBYET - -
mMacna B|ons Al 15 7 7 |Hopmawm, HopMmaM,
pacwmpuTene B|TpaHcgopMaTopoB npu 10-30 °C  |yka3aHHbIM  B|yKasaHHbIM B
npepenax HanpshxeHnem Jo Tabn.MnM1.9 Tabn.Mn1.2
OTMETOK 15 kB (nsmepsieTcs  |(M3mepseTca npu
MacroykasaTensl |BKMOYUTENbHO; He npu OTCYTCTBUM
meHee 30 pans HeBbINOMNHeHUn |npubopa
TpaHcdhopmaTopoB ycnosui  a-1, KoHTpons
HanpsbkeHneMm 1o 6-1 nnu B) BNaXHOCTU  UNK
35 kB ecnn  BenuvyuHa
BKITHOYMTENBHO C:{ “:fjlil He
cooTBeTCTBYET
HopMam)
2. YpoBeHb (2. MpobueHoe
macra HUXe HanpsxeHne Ha 5
OTMETOK KB Hwke, uyem B

mMacrioykasatens, n.6-1
HO OOMOTKM WM
nepeknoyaTenb

MOKPbITbI Macrnom

Il rpynna. TpaHcdopmaTtopbl MoLHocThIo oT 1600 Ao 6300 kB-A, HanpspkeHnem fo 35 kB BKMOYMTENLHO, TPAHCMOPTUPYEMBIE C M

1. YpoBeHb|1. He menee 25| p | CootBeTcTByeT |CoOTBETCTBYET - -
Macna B|Ans al HopMaMm, HOopMam,

pacwwupuTene B|TpaHcdOpMaToOpoOB |COOTBETCTBYET yKasaHHbIM  B|yka3aHHbIM B

npegenax HanpsbkeHWem  [0|HOpMaM, Tabn.n1.9 Tabn.n1.2

OTMETOK 15 kB, He MeHee|yKasaHHbIM B|(M3mepsieTca  |(M3mepsieTca npwu

macnoykasatens |30 ans(tabn.n1.4; npu OTCyTCTBUN

TpaHcopmaTopos | g, f B , > 1% |HeBbInonHeHumn [npubopa
HanpspkeHnem go| 60 15 " lycnosui  a-1,|koHTpons
35 kB|npu 10-30 °C 6-1, B) BNa)XHOCTU  UINK

BKIIOUUTENBHO ecru T f Oy

He COOTBETCTBYET

HOopMam)
2. YpoBeHb|2. MpobusHoe
mMacrna HWXe HanpshkeHne Ha 5
OTMETOK KB Hwxe, yem B

mMacroykasatens, n.6-1
HO OOMOTKM M
nepeknoyaTenb

MOKPbITbI MacrioM

Il rpynna. TpaHcgopmaTtopbl MowHocTbio 10000 kB-A n 6onee, HanpskeHneM 4o 35 kB BKITOUMTENBHO, TPAHCMOPTUPYEMbBIE C M:




MpoeepsieTca  B|He meHee 25 ansa @ He Bblle| CooTBETCTBYET - -
COOTBETCTBMM  C|TpaHcdopmatopos | Al 3HaYeHUw, HOpMaMm,
yKasaHnsmMm HanpspkeHVem  [o|COOTBETCTBYET yKa3aHHbIX  B|yKa3aHHbIM B
pa3n.4.13 15 kB n He meHee|HOpMmaM, Tabn.M1.9 Tabn.MNn1.2 vnn He
30 nnsi|ykasaHHbIM B bonee uyem Ha
TpaHcdgopmatopos |Tabn.MN1.4, unm He 30% BblLLE
HanpsbkeHMeM [gdo/bonee 4Yem  Ha OaHHbIX
35 kB|30% HWxe gaHHbIX 3aBOACKOro
BKITHOYUTENBHO 3aBOACKOro npoTokona,
npoToKona, NpuBEAEHHbIX K
npvBeaeHHbIX K Temneparype
Temneparype n3MepeHus
n3mepeHus (n3mepsieTca npu
OTCYTCTBUN
npubopa
KOHTpONSA
BMNaXXHOCTWU  WUIK
ecnm U5/ C5
He COOTBETCTBYET
HOopMam)
IV rpynna. TpaHcdopmaTopbl HanpshkeHnem 110 kB Bcex MOLHOCTEN, TpaHCMOpTUpyeMble ¢ MacnoM, 6e3 pactul
Mposepsietca  B|He Huxe 40 E W ue 6onee - He 6onee yem Ha|llpn -
COOTBETCTBMM C al 30% BblLLlE |HEOOXOAMMOCTH
yKaszaHusiMu Yem Ha 30% Hwxe OaHHbIX peBu3nmn
pa3n.4.13 OaHHbIX 3aBO/ICKOro aKTMBHOW 4acTu
3aBOACKOro npoTokona, co CNnMBOM
npoToKona, npvBeAeHHbIX  K|Macna
npvBeaeHHbIX K Temneparype MIIT B
Temneparype U3MepEHMSI. KOHLie peBu3nM,
N3MepeHus. N3mepsieTca a TaKke
MamepseTtcsa nocne OnNUBKM
P A npupalleHmre
,TAZZJ;Z OONMMBKU macna BEMMYMH
MOTT :
U3MEPEHHbIX B
Hayane u KoHue
peBusnu,
NPVBEAEHHbIX K
ogHon
Temneparype,
COOTBETCTBYIOT
Hopmam,
yKa3aHHbIM B
Tabn.M.7
V rpynna. TpaHccopmaTopbl HanpsixxeHnem 110 kB Bcex MOLLHOCTEN, TpaHCcnopTupyemble 6e3 macna
MpoBepsietcs  B|1. He MeHee 33| n ., .o Gonee - He Gonee Yem Ha| A7 ¥ g konHue VIHAVKATOPHBIN
COOTBETCTBMM  C|Ans octaTkos| 6l 30% BBILE haGor, a  Takke CAMKarenb um
yKasaHUsiMu mMacna co gHa 6aka|4yem Ha 30% Hwxe [aHHbIX npmpa,u.leHme rony6on uBeT (/
pasn.4.13. AaHHbIX 3aBOJCKOro 3HAYEHWIA HeyBMNaXXHeHHOr
3aBOJCKOrO npoTokona, TpaHcdopMaTof
npoTokona, NPUBEAEHHbLIX K ACTC '
NpuBEedEHHbIX K TemnepaTtype NSMEPEHHBIX B
Temneparype n3MepeHus Hayane U KoHUe
U3MepeHns pabor,
npuBeaeHHbIX K
ofHoM
Temneparype,
COOTBETCTBYIOT
HopMmam,
YyKa3aHHbIM B

Tabn.rn1.7




2. Mpu|N3mepseTca UamepsieTcs
cobrnrogeHun nocne 3anvBk1 nocrne  3anvBku
ycrosui a, 6-1, a,|TpaHcdopmartopa TpaHcopmaTopa
X paspeluaeTcs|Macnom Macriom
3anueka
TpaHcdopmMaTopa
macrnom (06MOTKM
LOMKHbI ObITb
NOKPbIThI
Macriom).
MpobueHoEe
HanpsbkeHve
npoobl macna,
B3ATOW He paHee
yem 4epes 24 u
nocrne 3anueku, He
meHee 40
Onsa I-lll rpynn ykasaHus npuBefeHbl Ha OCHoBaHWM MHCTpykuun OAX 458.003-70, gnsa IV n V rpynn - MHCTPyKUMK

PTM 16.687.000-73.

Mpumep nonb3oBaHua Tabnuuen. OnpegeneHne ycrnoBuin BkOYeHUs 6e3 cylwku TpaHcdopmatopos Il rpynnbl
(HanpsixeHnem 35 kB). Bropas kombuHaums ycnosuit: a-2, 6-1, B, r, 4.

[locTaToYHO BbINOSTHEHUS CREAYIOLWNX yCJ'IOBVII7IZ

repMeTUYHOCTb YMMOTHEHWN - YpOBEHb Macna Hwke OTMEeTOK Macrnoykasatens, HO OOMOTKM W nepeknovatens
noKpbITel Macnom (rpacpa "a", n.2);

npobuBHoe HanpskeHne macna He meHee 30 kB (rpadha "6");

H a0 COOTBETCTBYET HOpMaM, yka3aHHbIM B Tabn.lM1.4;

Rﬁn" ! R15" 213 npu Temnepatype ot 10 go 30 °C (rpadha "8");
Cz ‘{CSIII He npeBbillaeT 3Ha4eHUI, ykasaHHbIxX B Tabn.M1.9 (rpada "r").

Hopmbl 0T6pakoBku nsonsauum
M1.3. BenuunHbl f.gﬁ usonsumm obMOTOK ANs BHOBb BBOAUMBIX TpaHccopmaTtopoB HanpspkeHnem o 35 kB

BKIIOYUTENBHO, 3anuTblix Macrnom, cootseTcTByowmM FOCT (cm. Tabn.l1.10), He AOMKHbLI MpeBbIaTh 3HAYEHWH,
yKkasaHHbIX B Tabn.M1.2.

Tabnuua M1.2

MoLHocTe TpaHchopmaTopa, kB-A tgd , %, npn Temnepatype, °C
10 20 30 40 50 60 70
[o 6300 BknoYMTENBHO 1,2 1,5 2,0 2,6 3,4 4,5 6,0
10000 v 6onee 0,8 1,0 1,3 1,7 2,3 3,0 4.0

MpuMeyaHmne. 3HaueHns £S5 OTHOCATCA KO BCeM 06MOTKaM AaHHOo TpaHchopMaTopa.



M1.4. BenuumHbl .ﬁgﬁ n3onsumMm obMoTOK TpaHcopMaTopoB HanpsikeHvem 110 kB, M3MepeHHbIe Ha MOHTaXe npwu

3aBOACKON TemnepaType Wnu MNpUBELAEHHblIE K OOWHAKOBOW TemnepaType (ecnu Temnepatypa npyu U3MeEpPEHUM
OTnu4aeTcs OT 3aBOACKON), He AomkHbI NpeBbiwaTtb 130% AaHHbIX 32aBOACKOro NPOTOKOMa UCTbITaHUS.

M1.5. [ns npuBeeHNs 3HaYeHuit LEH , N3MepeHHbIX Ha 3aBOfe, K TeMNepaType M3MEPEHUs] HAa MOHTaxXe, a Takke

Ons onpeaeneHns HOPMUPOBAHHLIX 3HaYEeHUN ﬁgﬁ npu TemMnepartypax, He KpaTHbIX OecCATn, cnenyet npoun3Bectu

nepecyet .ﬁgﬁ C NMOMOLLbIO Ko3adhbduumeHTa Kl (Tabn.Mn1.3).

Tabnuua M1.3

in —f,°C Kl
5 1,15
10 1,31
15 1,51
20 1,75
25 2,0
30 2,3
35 2,65
40 3,0
45 3,5
50 4,0
55 4,6
60 5,3
65 6,1
70 7,0

MpumeyaHue. £ - TemnepaTypa U30MSALMW, U3MEPEHHAs Ha MOHTaxe; {7 - TeMnepaTypa U30nsALUKM, N3MepeHHas Ha
3aBofe.

Mpvmepbl pacyeTa.

1. Ana TpaHcdopmatopa TMTH-1600/35.

[aHHble 3aBoAcKOro npoTokona: cxema wuamepeHus BH-6ak; HH; fgﬁ= 1,1%:; i3 = 65 °C; H = 20°C;

f3 % = g5.20=45°C; &1 =35,

1,1
Onpenensiem 28 npu & =20 °C. £g0 = 35 =031

]

tgd Ha MOHTaXe He [OIkeH npeBsbilaTh 130% 3TOro 3HaYeHus:, T.e. (g0  AOMKeH BbiTh HE BbILLE:



0,31-1,3=0,4%.

2. [ina TpaHcgopmaTtopa TMH-1600/35.
[aHHble N3MepeHna Npu MOHTaxe: a‘.gﬁ =1,2%; & =15°C.

HeoBXxoaMMO oOnpeaennTb HOPMUPOBaHHble 3HauyeHust 25 npu 15 °C. [ns aToro chneayeT HOPMUPOBAHHOE

3HayeHue igﬁ , ykasaHHoe B Tabn.[11.2, Hanpumep npu 20 °C, npuBectu k Temnepatype 15 °C c nomoLybto

koadbcpuumenTta Ky .
Mo Tabn.n1.2 £2 =20 °C; npu £3 =20°C tgd =1 5%:

f3 —8 =20-15=5°C; £j =1,15.

1.5
oo fgd = —— =13%
Mpu 15 °C &' 115 o,

E

Vi3aMepeHHoe 3HaueHne EZi COOTBETCTBYET HOPMaM.
M1.6. ConpoTuBReHne U3onsLmum RrSEI" NS BHOBb BBOAMMBIX B 3KCMIyaTaLuio TpaHCOPMaTOpPOB HanpsikeHNeM [0

35 kB BknmountenbHO, 3anuTblx macnom, cootseTcTBylowmMM FTOCT (1abn.M1.10), He gomkHa ObITb HWXE 3HAYEeHWH,
yKasaHHbIX B Tabn.M1.4.

Tabnuua M1.4

MowHocTb TpaHcdopmaTopa, KB-A Rﬁn" , MOW, npn Temneparype, °C

10 20 30 40 50 60 70

[o 6300 BkNOUNTENBHO 450 | 300 200 130 90 60 40
10000 n 6onee 900 | 600 400 260 180 120 80

[Onsa Bcex mowHocTen Tunos TPAOH, TAHC n TPOHC 750 | 480 320 210 153 100 63

MpvmeyaHue. 3HayeHus Rﬁn" OTHOCSITCS KO BCEM 0OMOTKaM [aHHOro TpaHcopmaTopa.

M1.7. 3naveHuns Rﬁ[l" nsonsuum obmoTok TpaHcopmaTopoB HanpsbkeHnem 110 kB, n3MepeHHble Ha MOHTaxe npu

3aBOACKOM TemnepaType WM MpuBedeHHble K OAMHAKOBOW TeMmnepaTtype (ecnv TemnepaTtypa npyu U3MepeHun
OTNNYaeTCs OT 3aBOACKOM), AOMKHbI COCTaBNATL He MeHee 70% [AaHHbIX 3aBOACKOro NpoToKona.

M1.8. [INs NpuUBEAEHNS 3HAYeHUi & v | M3MEepeHHbIX Ha 3aBoje, K TeMnepaType U3MEepeHUsi Ha MOHTaXe, a Takke

]
ana onpeneneHna HOpMMPOBaAHHbIX 3Ha4eHun Rl‘jﬂu npn TemMnepartypax, He KpaTHbIX OeCATU, cneayeTt npoun3eBectun

nepepacyeT npu NOMOLLM YMHOXEHUS Ha KO3 ULNEHT Kg (Tabn.Mn1.5).

Tabnuua M1.5

in —f,°C Kg




5 1,23
10 15
15 1,84
20 2,25
25 2,75
30 34
35 4,15
40 51
45 6,2
50 7,5
55 9,2
60 11,2
65 13,9
70 17,0

MpumeyaHue. £ - TemnepaTypa U30OMSALMW, U3MEPEHHAs Ha MOHTaxe; {7 - TeMnepaTypa U30nsaLuKM, N3MepeHHas Ha
3aBoge.

Mpumepsl pacyeTta

1. Ona TpaHcdopmaTopa mMowHocTbio 16000 kB-A, HanpskeHnem 35 kB. [aHHble 3aBOACKOro NPOTOKOMa: cxema

nameperms BH-6ak; HH; £ =55 °C; £.3" =300 MOwm; £ =20°C; f2 ~# =55-20=35°C; Ky =4,15.

Mpu & =20°C fgg" = 300-4,15=1245 MOw.

Rlﬁl:l" Ha MOHTaXe He AOSKHO ObITb Hke 70% 3TOro 3HaYeHus,

1245-0,7=870 MOwm.

2. ina TpaHcdopmatopa molyHocTbio 6300 kB-A, HanpshkeHnem 35 kB.
[aHHble N3MepeHNa Npu MOHTaxXe: RFSEI" = 500 MOwm; fj =13°C.

HeobxoamMmo onpenenuTe HOPMUPOBaHHOE 3HAYeHue Rrﬁl:l" npu 13 °C. [ns aTtoro crnegyeT HOPMUMPOBAHHOE

3HayeHue Rrﬁl:l" , ykasaHHoe B Tabn.l11.4, Hanpumep npu 20 °C, npuBectn k Temnepatype 13 °C c nomoLybo

koadhpuunenta £ .
Mo 1abn.M1.4 Haxogum &3 =20 °C;

RrSEI" npu £y onpeaensem no Ta6n.M1.4: RFSEI" = 300 MOwm.



fy — £ =20-13=7°C; K5 =1,36.
Onpepensiem Rrﬁl]" npn £ =13°C: Rrﬁ[lu = 300-1,36=408 MOwm.
V13MepeHHOe 3HauyeHue RrSEI" COOTBETCTBYET HOPMaM.

M1.9. KoadhdumumeHt abcopbuum Rrﬁl:l" /le-- 0o6MOTOK B Macne Ans TpaHcopmaTtopoB MoLHOCTBI0 MeHee 10000
KB-A, HanpsikeHnem o 35 kB BkntounTensHo npu Temnepatypax ot 10 go 30 °C gomkeH ObiTb He Hke 1,3.
M11.10. Mpobbl Macna 13 TpaHcopMaTopoB, TPAHCMOPTUPYEMBIX C Macrnom unu 6e3 macna (c octaTkamu macna), a

Takke npobbl mMacna u3 TpaHCcOPMATOPOB MNOCMEe 3anuMBKUM Ha MOHTaxe [OOIDKHbl COOTBETCTBOBATb TpeboBaHusaM
Tabn.Mn1.6.

Tabnuua M1.6

HanpspkeHue TpaHccdopmaTtopa, kB, HaumeHbLUee fonycTMoe 3HaveHve NpoBUBHOTO HaNPsKEHNS!
BKIMIOUUTENBHO npobbl Macna Ha cTaHgapTHOM paspsiaHuKe, kB
Oo 15 25
15-35 30
60-220 40

MpumeyaHune. MpobusHOe HanpseHWe ocTaTkoB Macna B TpaHcdopmaTopax 110 kB, TpaHcnopTupyembix 6e3 macna,
ponyckaetcsa He meHee 35 kB.

M1.11. OtHowenuss &2 7' nna TpaHcdopmaTopos, npubbiBlMx 63 Macna (MnM Npu HeoBXOAMMOCTM OCMOTpa
aKTUMBHOW YacTu TpaHcdopmaTopa co CMMBOM Machna), M3MepeHHbIe B KOHLEe paboT, He AOMmMKHbI MpeBbILIATL 3HAYEHUN,

npuBeaeHHsbIx B Tabn.M1.7. MpupaleHne Havenunii £C [ ' namepeHHbIX B KOHLE M Havane paboT 1 npuBedeHHbIX K
OAHOW TemnepaType, He AOSMKHO NpeBbIlaTh ykasaHHOro B Tabn.M1.7.

Tabnuua M1.7

HanpsxeHue MoLuHocTb MakcumarbHble JonyCTUMbIe Pa3HOCTL 3Hauenuii AT
Tpchq)ogmaTopa, TpchcbonXlaTopa, aHavenust AT LT 9%, %, NPy TeMnepaType U3onsaumm,
Ki Kb- o

npu Temnepatype nsonsuum, °C

10 20 30 40 50 10 20 30 40 50

[o 35 6300 13 20 30 45 75 4 6 9 13,5 | 22
Ho 35 10000 8 12 18 29 44 3 4 5 85 | 13
110 HesaBucumo 8 12 18 29 44 3 4 5 8,5 13

OT MOLLUHOCTU

Mpumeyanune. 3Hadenns A0 oTHocsTcs ko Bcem oBMOTKaM [JaHHOTO TpaHcdopmaTopa W M3MepsitoTcst Mo
cxemawm, npuBeAeHHbIM B Tabn.M1.11.

M1.12. Ans npueeaeHust aHavenus 42 f 7 namepeHHoro B koHLUe paboT, k TemnepaTtype 06mMoTku BH, namepeHHoi
B Hayane paboT, cneayeT NPoM3BECTU NepepacyeT NyTEM YMHOXEHMUST Ha KO3dULMEHT TeMnepaTypHOro nepepacyeTa

K5 (1abn.n1.8).



Tabnuua M1.8

f3 7Y oc Kq
5 1,25
10 1,55
15 1,05
20 2.4
25 3,0
30 3,7
35 4.6
40 57
45 7,0
50 8,8

MpumeyaHue. £ - TemnepaTypa o6MoTkn BH B koHUe paboT; #3 - TemnepaTypa o6moTku BH B Havane pa6or.

Mpumep pacyeTa

[na TpaHcdopmartopa moLHocTbio 10000 kB-A, HanpsxeHnem 110 kB:

AT B Havane paBoT - 4%;
i =20°C;

A0 C B koHUe paBoT - 6%;
4 =15°C;

t3 — & =20-15=5°C.

Mo Ta6n.M1.8 &3 =1,25.

Mpu 20 °C AL T =6-1,25=7,5%.

PasHocTb 3Hauennin &5 7 B koHue v B Hauyane paboT, npuBeaeHHast k 20 °C, COCTaBuT:

7,5-4 =3,5%.

Mo ykazaHusim Tabn.M1.7 ata pasHocTb He AomkHa npesbiwaTb 4% npu 20 °C.

M1.13. 3HayeHus C’g.l’ifjn 06MOTOK, M3MepeHHble Ha MOHTaxe, ANA BHOBb BBOAMMBLIX B 3KCMiyaTauUuio

TpaHCOPMaTOPOB, 3anUTLIX MacrioM, COOTBETCTBYIOLWMM HopMam (Tabn.M1.10), He OOSKHbI MpPeBbIWATL 3HAYEHWN,

yKasaHHbIX B Tabn.M1.9.

Tabnuua M1.9



MoLuHoCTb TpaHcdopmaTtopa, KB-A

Hau6onblume fonyctumble sHavenus 5 f U
npu Temnepartype obmMoTok, °C

10 20 30
Lo 6300 BkNtOUYUTENBHO 11 1,2 1,3
10000 v 6onee 1,05 1,15 1,25

Tabnuua M1.10

nmn.

MNokasatenu
KayecTBa Macna

CBexee Macno nepeg 3anuBkomn

YucTtoe Ccyxoe mMmacrno
HenocpencTBeHHO nocrie 3annBku

FOCT 982-68
(TKI)

rocTt
10121-62*

MPTY
12HN
95-64

TY
38-1-182-68

rocT
982-68
(TKI)

rocTt
10121-62

MPTY
12HN
95-64

38-

TY
1-182-68

2

3

4 5 6

7

8 9

10

* NenctyeT FOCT 101

21-76. 3gecb 1 ganee no TekcTy. - NMpumeyanne "KOOEKC".

CopaepxaHue
MeXaHN4YeCKUX
npumecemn

OTtcyTcTBUE

OTtcyTcTBUE

CopepxaHnue
B3BELUEHHOrO yrns

To xe

To xe

KnucnoTtHoe yucno
KOH Ha 1 r macna,
Mr, He bonee

0,02

0,02 0,02 0,03

0,02

0,02 0,02

0,03

Peakuus
BbITSDKKM
(cogepxaHue
BOA,0OPaCTBOPUMBIX
HM3KOMOIEKYSAPHbIX
KMcnor)

BOJHOMN

OTcyTCcTBUE MNKU HENTpanbHas

OTcyTCcTBUE MNKU HENTpanbHas

Temnepatypa
BCbILLIKK,
onpepensiemasi B
3aKkpbiTom Turne, °C,
He HuXe

135

150 145 135

135

150 145

135

BsiskocTb
KMHemaTu4eckas,
cCT, He Gonee:
npu 20 °C

npu 50 °C

30

9,6

28 30 30

30

9,6

28 30

30

3onbHOCTb, %,

bonee

He

0,005

0,005 0,005 0,005

0,005

0,005 | 0,005

0,005

Temnepatypa
3acTtbiBaHus, °C, He
BbiLLE, ans
TpaHcOpPMaTopPOB:




c TpybyaTbiMu
6akamu "
HaBeCHbIMU
oxnagutensiMu

c BbIHOCHbIMU
oxnaguTtensamu,
HaxoOaWMUMUCA  Ha
OTKPbITbIX
pacnpenenuTenbHbIX
YCTpONCTBaXx, roe
Temnepartypa
BO3ayxa
Huxe -20 °C

ObiBaeT

-50

-50

-50

-50

HatpoBas npoba c
noaK1cneHnem,
6annsbl, He bonee

He HopmupyeTcs

10

MpospayvHocTb npu 5
°C

MpospayHoe

To xe

11

Copepxanune
BOAOPACTBOPUMbIX
kmcnot KOH Ha 1 1
Macrna B Havane
CTapeHusi, Mr, He
bonee:

Henety4unx

neTy4ynx

0,005

0,005

0,005

0,005

0,003

0,003

0,005

0,005

He HopmupyeTcs

12

Obuwasn
cTabunbHOCTb
NPOTUB OKUCIEHUS:

a) KONM4ecTBo
ocagkoB B Macne
nocne okucrexnus, %,
He Bonee

TO Xe OO0 BBeaeHud
npucagkum

TO e C npucaakomn

0) KMCNOTHOE 4nchno
OKWUCIIEHHOro Macna
KOH Ha 1 r macna,
Mr, He bonee

TO Xe [0 BBeaeHud
npucagkum

TO Xe C npucagkon

0,05

0,01

0,5

0,1

0,1

OTcyTcTBHE

0,65

0,1

0,4

0,03

0,3

He HopmupyeTcs

13

CopaepxaHue
%, He bonee

cepsl,

He
onpegensieTcs

0,6

0,2

He HopmupyeTcs

14

CTabunbHOCTb no
cTaTuyeckomy
meTony
11257-65)

(roct




OKUCIIeHHOro macna:

KMCNOTHOE ymcno He - - - He HopmMupyeTcs
KOH Ha 1 r macna,| HopmupyeTcs
Mr, He Gonee

coepxxaHue OnpepeneHue 0,01 - - "
BOA,0PaCTBOPUMBIX obs13aTenbHO
kmcnot KOH wHa 1 1
macna, mr, He 6onee

copepkaHue OnpepeneHue - - He HopmupyeTcs
0CafaKoB, %, He| obsi3aTenbHO
bonee

15| ¢ npw

HanpsikeHHOCTU
3MNEKTPUYECKOro nons
1 kB/mm, %,

He Gonee*:

npu 20 °C 0,2 0,2 0,15 0,05 0,40 0,40 0,30 0,1

npu 70 °C 15 2,0 2,0 0,7 3,5 3,5 2,5 15

* OnpepenseTcs TonbKo AN TpaHcgopmaTopos HanpsxeHnem 110 kB.

O6beMm 1 HOPMbI UCTIbITaHWS TPAHCHOPMAaTOPHOro Macha

M1.14. Macno, npubbiBlLEee C TpaHCOpMaTOpHOro 3aBoAa B Gake TpaHcdopmartopa (Mnu B OTAENbHOW eMKOCTH),
cnegyet UcnbITaTb B COOTBETCTBMM € TpeboBaHusimu nn.1-5 t1abn.M1.10 n Tabn.M11.6.

M1.15. Umetoweecs y npeanpustus-zakasynka tpaHcdopMaTopHOEe Macno, npefHasHayYeHHoe ANs 3anvBKU UMK
OONuBKM B TpaHcdopmaTtop, Heobxoanmo ucnbiTaTb B COOTBETCTBUM € TpeboBaHuamu nn.1-5, 9-12, 15 1a6n.M1.10 n
Tabn.lN1.6.

M1.16. Tlpn 3anvBke B TpaHCPOPMATOP CBEXUX KOHAMLMOHHBLIX Macen pasfuyHblX MapoK cneayet
PYKOBOLCTBOBATLCS CNEAYOLMMU YKa3aHUAMN:

a) macna, cogepxawwue aHTMokucnutensHyto npucagky (FOCT 928-68, mapkm TKI; FTOCT 10121-62; TY
38-1-182-68), gonyckaeTcsa cMeLlLmBaTb Mexay cobown B NoObIX COOTHOLLEHUSX;

©0) mMacno, He coaepxallee aHTUOKMCNUTENbHOW npucagku (Hanpumep, Bbinyckaemoe no MPTY 38-1-178-65),
JornyckaeTcsl cMelMBaTb C Macnom, COAepXalluMM Npucagky, npu yCrnoBuM, YTO CTabunbHOCTb CMecu OyneT He Huxe
cTabunnbHOCTU Macna, He coaepXaLlero nNpucaaku.

KOHTpOsbHbIN Nporpes 1 NOACYLLKa TpaHC(OPMaTopoB B Macrle; CylLlka TpaHCqopMaTopoB

M1.17. KoHTponbHbIi nporpeB TpaHcopmaTopa B Macne (pa3g.11) Heobxogmmo npou3BoAUTb — ANs
TpaHcOpMaTopoB BCeX MoLLHOCTeN HanpshkeHnem o 110 kB BkNoUMTENBHO B OOHOM 13 CeAyoLWmMX Cly4yaes:

a) NpyU HanM4yMM NPU3HAKOB YBIAXXHEHUS Macna, ¢ KOTOpbIMK NpUGLIN TpaHcdopmaTop, UnNKu Ans TpaHCHOPMaTopPOB,
TpaHcnopTMpyeMbix 63 Macna, npu sHaveruax £ 1 ) npesbiwatowwmx Hopmy (Tabn.M1.7);

6) NPOJOMKMTENBHOCTL XpaHeHUs Npu MoHTaxe 6e3 macna unu 6e3 JONMMBKM Macna npeBbicUa CPoK, yKkasaHHbIA B
pasf.4 HacTosLwen NHCTpyKummn, HO He npesbicuna 1 roaa;

B) CPOK NpebbiBaHNsA akTUBHOM YacTu TpaHcdopMaTopa Ha BO3AyXe NPEBLICUN CPOK, YKasaHHbIA B NPUMOXKEHUN 2, HO
He Bonee YyemM BOBOE;

r) XapaKTepucTuK/ U30MNsALMM HE COOTBETCTBYIOT HOpMaMm, npmeeAeHHbIM B nn.M1.3 - M1.13.



M1.18. KoHTponbHyto nogcywky (cm. pasg.11) TpaHcdopmatopoB B Macne (T.e. KOHTPOMbHbIA NPOrpeB, HO C
NPUMEHEHNeM Bakyyma) cnedyeT MpOM3BOAUTb, €CNW B pesyfbTaTe KOHTPOMbHOrO nporpesa He [JOCTUIHYTO
COOTBETCTBME XapPaKTEPUCTUK M30NsAuMM Hopmam, npuBeAeHHbiM B nn.[11.3-M1.13, nin ecnu nNpoaomKUTENBHOCTb
XpaHeHusi TpaHcdopmaTopa 6e3 AonMBKM Macna npesbicuna 7 Mec, HO He npesbicuna 1 roga.

M1.19. Cywka TpaHcdopmaTopoB (CM. pasa.12) Bcex MolHocTen HanpsxeHnem Ao 110 kB BkIYMTENbLHO AOMKHA
Npou3BOANTLCA B OQHOM U3 CriedyloLwwnx cryyaes:

a) Ha aKTMBHOW YacTu unu B 6ake TpaHcopmaTopa obHapyXeHbl cneabl BOAb;
6) MHAVKaTOPHBIN cunukarenb M3MeHWn ronybon LBeT Ha PO30BLIN;
B) TpaHcdopmaTtop xpaHuncs 6e3 macna n 6e3 gonvekn macna 6onee 1 roga;

r) NPOAOIKUTENLHOCTL NpebbiBaHMA akTUBHOW YacTu Ha Bo3ayxe 6onee 4em BABOE NpeBbicuNa Bpems, ykasaHHOe B
npunoxexun 2 Hactoswen MHeTpykumu;

L) B pe3ynbTaTe KOHTPOMbHOW MOACYLUKM HE OOCTUIHYTO COOTBETCTBME XapaKTEPUCTUK M3oNsuumn TpaHcdopmMaTopa
HopMmaMm, npmeegeHHbIM B nn.M11.3-111.13.

MeToauka namepeHnsa xapakTepucTuk n3onaumm

M1.20. Mpu n3mepeHnax cnegyeT pykoBoAacTBoBaTbCcA ykasanmamu [OCT 3484-65 "TpaHcdhopmaTopbl CUNOBbIE.
MeToab! ucnbiTaHnin".

M1.21. Mpun namepeHusix xapakTepuUcTmK N3onaunum Heobxoanumo:

a) Npou3BOAMTb M3MEPEeHWs Npu TemnepaType usonsummM He Hwke 10 °C; npu Gomnee HU3Ko Temneparype
TpaHcgopMaTop AOSKEH GbiTb HAarpeT;

0) Npon3BOAUTL M3MEPEHNSI HE paHee YeM Yepes 12 4 nocrne OKOHYaHWs 3a5UBKY;

B) nepen U3MepeHmeM nNpoTmMpaTb NOBEPXHOCTb BBOAOB TpaHcdopmaTtopa. MNpu naMepeHusix BoO BRaxHy norogy vnm
npy HEBO3MOXHOCTU 06eCcneynTb YUCTOTY NOBEPXHOCTM BBOAOB HEOOXOAMMO NPUMEHSTL 3KpaHUPOBaHUE BBOAOB.

1.22. lamepeHne Bcex xapakTepucTyK 3onsuum cnegyeT NpomM3BoanTb no cxemam 1abn.rn1.11.

Tabnwuua M1.11

[Byx0B6MOTOYHbIE TPpaHCopMaTopbI TpexobMoTOYHblE TpaHCHOPMaTOpbI
OBMOTKU, Ha KOTOPbIX 3asemnsemble YacTu OBMOTKM, Ha KOTOPbIX 3asemnsemble YacTu
NpoM3BOAATCSA N3MEPEHUS TpaHcdopmaTopa Npon3BOAATCA 3MEPEHUS TpaHcdopmaTopa
HH Bak, BH HH Bak, CH, BH
BH Bak, HH CH Bak, BH, HH
(BH+HH)* Bak BH Bak, HH, CH
- - (BH+CH)* Bak, HH
- - (BH+CH+HH)* Bak

Mpumevarne. W3mepeHuss wusonsiuMm  OOBMOTOK, OTMEYEHHbIX 3BE3[04YKOW, 0bs3aTenbHbl  TOMbKO  Ans
TpaHcOpPMaToOpPOB MOLLHOCTLI0 He MeHee 16000 kB-A.

M1.23. Mpun namepeHun Bce BBOAbLI OOMOTOK OAHOIO HanpsXKeHns Heo6XoaUMO COEaUHUTD.

M1.24. Bravane cnepyeT w3MepsTb le-- " Rrﬁl:l" , @ 3areMm oOcCTanbHble XapaKTepuUCTUKM U3onauun

TpaHcdopmaTopa.



M1.25. ConpoTuBneHne wu30nAUUN U3MEPSETCA MEroMmeTpoM HanpsbkeHnem 2500 B ¢ BepxHUMM npenernom
namepeHus He Hxe 10000 MOM.

MNepen Ha4Yanom Kaxgoro namepeHns UCMbITyemyto 06MOTKy crnegyert 3a3eMNUTb Ha CPOK HE MeHee 2 MUH.

[MokasaHna merommeTpa HeobxoAmmo oTcunThiBaTh Yepe3 15 1 60 ¢ nocne NPUNOXeHUA HanpPsHKeHUA K U30MALmmn
06MOTKN; AONYCKAETCA 3a Ha4yarno oTcyeTa NPUHUMATL HaYano BpalleHNs PyKOSTKM MeroMmeTpa.

Mo pesynbTataM W3MEpPEHUs COMPOTUBIIEHUS U30NAUMM  CrieqyeT onpedenvTb  koadduumeHT abcopbuum

Rﬁl:l" H?'.lj--.

M1.26. EMkocTb 1 £g0 M30nmsAUMM OBMOTOK W3MEPSIOTCS MOCTOM MEPEMEHHOro ToKa MO MepeBepHYTOl CxeMe.

M3mepeHus Ha TpaHcdopmaTopax, 3anuTbiX MacrioM, AOMYCKAeTCa NPOM3BOAMTL MPU HaNpPsHKEHUM NEPEMEHHOro Toka
yacTtoton 5015 lu, He npeBbiwatowem 60% 3Ha4YEeHUS UCTMBbITATENBHOIO HanpshKeHUsl, NpyY KOTOPOM MPOU3BOAMINCH
N3MepeHUs1 Ha 3aBOAE-U3roToBUTENE, HO He Bbiwe 10 kB.

M1.27. Namepenns otHowennin (g f Csy v ALY 7 cnepyet npoussoanTs npu nomolum npuGopos EB-3 1 MKB-7.
Mepen M3MepeHNAMM UCTILITYeMyto 0BMOTKY HEOBXOAMMO 3a3eMIUTh Ha CPOK He MeHee 2 MUH.

M11.28. OTHOCUTENBLHYIO BMNaXHOCTb BO34yxa criefyeT onpeaensite acnypaLuMoHHbIM UMM KOMHATHBIM NCUXPOMETPOM
no tabnvuam, npunaraembiM Kk npudopam (Tabn.rM2.4).

OTHOCUTENBHYIO BMaXHOCTb HEOOXOAUMO M3MEPATb HEMOCPEACTBEHHO Nepen BCKpbITUEM TpaHcdopmaTopa.
TemnepaTypa nsonauum

11.29. 3a TemnepaTtypy nsonauum TpaHcdopmartopa, He NoABepraBLLErocs HarpeBy (Mnu Nogorpesy), NPUHUMaeTcs:

a) Ansa TpaHcdopMaTopoB C MaciioM - TemrnepaTtypa BEpPXHUX CIIOEB Macna;

6) ona TpaHcdopmaTopoB 6e3 Macna - TemnepaTtypa, M3MepeHHasi TePMOMETPOM, YCTaHOBJIEHHbIM B KapMaHe
TepMocurHanvaaTopa Ha Kpbllke 6aka; Npy 3ToM kapMaH AOomKeH ObITb 3anofiHeH TpaHC(OPMaTOPHLIM MaCMOM.

M1.30. Ons TpaHcdopmMaTopa, HarpeBaemMoro ¢ Macrnom, TemnepaTtypa n3onauum NpYMHUMaeTCa paBHOW Temnepartype
o6moTkn BH, onpegensemon no conpotuBneHntio 06MOTKM NOCTOSAHHOMY TOKY; 3TO U3MepeHue criegyeT Nnpou3BoanTb He
paHee 4yem 4Yepe3 60 MWH nocre OTKMOYEHUS HarpeBa TOKOM No obmoTtke unu yvepes 30 MUH nocne OTKIYeHWS
BHELLHero Harpesa.

M1.31. Ons TpaHccopmaTtopa, HarpeBaemoro Ge3 macra, npu usmepenun A4 C' 3a TemnepaTypy wsonsiumm
NpUHUMaeTCcst TemnepaTtypa, M3MepeHHass TEPMOMETPOM (MnM Tepmonapoi) Ha BEPXHEM SIpMe MarHutonposoAa

HenocpeAcTBEHHO nocrne namepernst A 27
M1.32. na nony4yeHnsa TemnepaTtypbl, yka3aHHOM B MPOTOKOSIE 3aBOACKOrO UCMbITaHUA, TpaHCOpMaTop HEOOXOAMMO

HarpeTb [0 TemnepaTypbl, MPeBbilLatoLWein 3aBOACKY0 Ha 5 °C; usmepeHue XxapakTepucTUK U3onsLmUM NPOU3BOAMTCS NpU
cnage TemnepaTypsbl.

MpunoxeHue 2

PEBU3NA TPAHC®OPMATOPOB C NOABEMOM "KOJIOKOJIA™"
WU AKTUBHOW YACTW*

* PeBn3us NPON3BOANTCA MOHTAXXHOW OpraHuM3aLumen nNo 4OroBOPEHHOCTHN C 3aKa34MKOM.
Ycnosus nposeneHuna pesnsnm

M2.1. Mog peBu3Men MNOHMUMAETCS COBOKYNHOCTb paboT MO BCKPbITUIO, OCMOTPY, MPOBEPKE aKTUBHOW 4acTw,
YCTPaHEHNIO 3aMeY€EHHbIX HEUCTPaBHOCTEN, FepMEeTM3aLIMmn aKTUBHOW YacTu.



M2.2. PeBusns npou3BOAUTCA B Chy4Yae HapylleHuss TpeGoBaHUA WHCTPYKUMM MO  TPaHCMOPTUPOBKE C
3aBOJA-U3rOTOBUTENS U MEPEBO3KE K MECTY MOHTaXa, BbIFPY3Ke ¥ XpaHeHUto, a Takke Npu APYruX HapyLIEeHUsX, KOTopble
MOTyT NPUBECTU K MOBPEXAEHUSIM aKTUBHOWN YacTu TpaHcopmMaTopa.

[12.3. YcnoBua npoBefeHnsa pesunsann TpaHCOPMATOPOB HanpshikeHnem o 35 kB BknouMTenbHO npuBeaeHbl B
Tabn.MNM2.1.

Tabnwuua M2.1

TemnepaTypa oKpyxatoLLlero Bo3ayxa 1 OTHOCUTESNbHAas BNaXXHOCTb

20 °C n bonee; 20 °C OoT10 OoT0 Hwxe 0 °C; HesaBucumo Hesasucumo ot
meHee 65% n bonee; no 20 °C; | po 20 °C; He3aBMCUMO OT TemnepaTypsbl; | Temnepatypsbl;
65-80% MeHee 65-80% OT BNaXHOCTU 6onee 80% 0oXxab, TYMaH
65%
1 2 3 4 5 6 7

Bes nporpesa. TemnepaTtypa B nomeLyeHmmn [Mporpes nepea|lMporpeB BO Bpemsi paboT Ao
aKTMBHOW 4acTu paBHa TemnepaType HayanoMm paboT 4o|TemMnepaTypbl, W3MEPEHHOW Ha
oKpyXxartoLlero Bosgyxa unu Beilwe ee;| [lporpeB  nepen|ycTaHOBMBLUEWCS |BEPXHEM SpMe, MpeBblllalowen
nsmepsieTcsl NoObIM TEPMOMETPOM, Ha4yanom paboT [o|TemnepaTypbl  He|TemnepaTypy OKpyxaroLero
KpOMe PpTyTHOro, BO wu3bexaHuwe|TemnepaTtypsbl, meHee 20  °C|Bospyxa He meHee yem Ha 10 °C.
nonagaHunsi pTyTu B TpaHcpopmaTop |NpeBbILatoLLEei N3MepeHHOM Ha

Temneparypy BEPXHEM SipMe

OKpyXatoLiero

Bo3gyxa He MeHee
yem Ha 10 °C

Bes nporpesa.| [porpeB pao BHe nomelueHus |[porpes nepea|lMporpeB Bo Bpems|PeBusnss  He
Temnepatypa Temneparypsl, Hayanom pabot go|pabot Jo|nponsBoauTcs
aKTMBHOW yacTu|npesbiwatwwen| [MporpeB Bo Bpems|Temnepatypbl  He|TemnepaTypbl,
paBHa TemnepaType|Temnepatypy |paboT pomeHee 20  °C,|uamepeHHom Ha
OKpyxatoLiero OKpYXXaloLero |Temneparypsl, N3MepeHHOM Ha|BepxHeM apwve,
BO3gyxa WNu Bblle|BO3aAyxa He |N3MepeHHON Ha|BepxHeM sipMe. Bo|npeBbiwatoLlen
ee. MoHTaxHble \MeHee 4em 10|BepxHeM apmMe, Bpems paboT|TemnepaTypy
paboTbl npu cnutom|°C npesblLLaoLen nporpes [0|OKpyXatoLLlero
mMacrie npoBoAsaTcs B Temneparypy Temneparypsl, BO3gyxa He MeHee
dacHylo norogy, 6e3 OKpyXxatoLLero npeBbILLaoLLEen yem Ha 10 °C.
ocagkoB. B cnyvae BO3gyxa He MeHee|Temnepartypy MoHTaxHble
HeHacTHOW  noroapl yem Ha 10 °C OKpyxatoLiero paboTbl npuv
Hag BO34yxa He MeHee|CnUTOM macne
TpaHcgopmaTopom yem Ha 20 °C npoBogATcA B
cnepgyeT coopyauTb ACHyto norogy, 6es
warep. ocagkoB. B cnyuvae
HEeHaCTHOW noroAbl
Temnepatypa Hag
OTHOCUTENbHasA TpaHcdhopMaTopoMm
BMaXXHOCTb crnegyeT CoOpyauTb
n3mepsTCA no warep.
Hayana peBunsuun.
TemnepaTtypa 7
OTHOCHTEnNbHas
BMNaXXHOCTb
n3mepsTcs ao
Havyana pesunsumn.

M2.4. MNMpopomxnTensHOCTL paboT, NPOBOANMbIX HA TpaHcOpMaTope CO CAMTLIM MacsioM, Npu CoBMAEHNN YCNOBUI
peBM3nM He JOIKHa NpeBbIWwaTb BpeMeHu, yka3aHHoro B Tabn.lM2.2.

Tabnwuua M2.2



MowHocTb TpaHcdopmartopa,

kB-A

JonycTumasi NpoaomKUTEeNbHOCTL NPebbIBaHNS akTUBHOI YacTy TpaHcopmaTopa Ha

BO3ayxe, 4, He Gonee

OTHOCUTENBbHAs BNaXHOCTb BO3ayxa, %

Temnepatypa oKpyxatoLLiero

Bo3ayxa Huxe 0 °C

0o 65 66-75 cBblwe 75
Lo 6300 BknoYMTENBHO 24 16 12 12
10000 n 6onee 16 12 8 8

M2.5. TMNpogomkuTenbHOCTL paboT npu CAMTOM Macne, TemnepaTtype oOKpyxawliero Bosgyxa Bbiwe 0 °C wu
OTHOCUTENbHON BRAXHOCTWN Bo3dyxa meHee 80% moxeT ObiTb yBennyeHa BABOe NPOTUMB yKasaHHOW B Tabn.l2.2, ecnn
NPy BCKPbITUM U NpoBeAeHnn paboT TemnepaTypa akTMBHOM YacTW MOCTOSHHO MOAAEPXMBAETCS Bbille TemrnepaTypbl
OKpyXaroLero Bosgyxa He MeHee yem Ha 10 °C.

M2.6. Ana TpaHcdopmaTopoB HanpsbkeHnem 110 kB peBmanio crnefyet NnponsBoanTb B CYXYHO U SICHYIO MOTOAY.

M2.7. TemnepaTypa akTUBHOM YacT B TEYEHUE BCEMO Nepuroaa NpoBeeHUs PEBU3NMN OOMKHA ObiTb BbilLe TOYKM POChHI
oKpyxatoLero Bosayxa (Tabn.l2.3) He meHee 4yem Ha 5 °C u BO Bcex cnyyasx AomkHa 6biTb He Hwke 10 °C. Ecnu
€CTECTBEHHbIE YCIOBUS OKpyXalLlen cpefbl He obecneuvBaloT 3Toro TpebGoBaHWs, nepen pesBu3nen HeobxoaMmo
HarpeTb TpaHcdopmaTop.

Tabnuua M2.3

OTHocK- Touku pockl Bo3ayxa, °C, npu Temnepatype, °C
TenbHas
BMNaXXHOCTb,

%

0 5 |10 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 | 25|26 |27 |28 |29 |30 |31|32]33
90 -1,0 | 3,5 | 8,5 |13,3|14,3|15,7|16,4|17,3|18,2(19,2|20,3|21,2|22,1|23,3|24,2|25,1|26,0|27,1|28,2|29,1|30,1|31,0 <
85 -20 (25|75 |12,4/13,3|14,3/15,2|16,4/17,3|18,3|19,3|20,3|20,9|22,2|23,1|24,2|25,0|25,8|27,0|28,2|29,1|29,8 <
80 -3,0( 1,8 | 6,5 |11,0112,2|13,2/14,3|15,2|16,1|17,2|18,3|19,3|20,3|21,1|22,1|22,8|23,2|24,9|25,3|27,0/28,0|29,0
75 -35/0,8 | 58 [10,2|11,3|12,2|13,3|14,3|15,3|16,3|17,2|18,3|19,3|20,2|21,0(22,0|22,8|23,8|24,8|26,0|26,8 27,8
70 -441-02| 4,5 |95 10,3/11,0/12,0{13,0|14,0(15,0|16,0|17,0|17,8|19,0|20,1|20,8|21,8|22,6|23,8|24,5|25,5(26,5
65 -50(-1,0| 3,4 |8,3]9,0/(10,0/10,9|11,8/12,7|13,8/14,8/15,7|16,6/17,7|18,7|19,6/20,3|21,3|22,3|23,2|24,2|25,3
60 -68(-2,0| 28 |70/80|8,69,8|10,5/11,5/12,4/13,4|/14,4/15,4/16,4/17,3|/18,2/19,1|20,1|21,3|22,4|22,8|23,7
55 -78/-38|10|57|65|75/|8,3(9,8/10,2(11,0/11,8/13,0|13,9|14,3|15,8(16,8|17,6/18,6|/19,7|20,5|21,4|22,3
50 -85|-43|-05(43|50/6,0|6,8|78/|8,69510,5/11,5|12,4|13,2|14,3|15,4/16,0/17,0/17,9/19,3|19,8(20,7
45 -98(-55/-18/25/35/45/58|6,1|7,0/8,0/8,8|9,7(10,6/11,5/12,4/13,3/14,3/15,2/16,1|/17,0/18,0/18,9
40 -11,0/-7,0,-38/1,0(18|24|35|44/53|/6,3/7,0/8,0/8,9]9,8/10,5/11,5/12,2|13,3|14,2|15,3|16,0(/17,2
35 -12,8/-9,0 | -45/|-1,0/-03/08(15|24(32/43/50(6,0/69|7,6|859,5/|10,3|11,0/11,8(13,3|13,5/14,8
30 -14,5/-10,5| -6,5 |-3,0/-2,0|-1,5(-05/0,5|1,0 2,0/ 3,0(3,5/45|55|6,3|7,0|8,0|8,6|9,5(10,3/11,0/12,0
25 -16,5/-13,0/-9,0 |-4,8-4,3|/-3,5/-3,0|/-2,3|-15/-0,7/0,0/ 1018253543 |50(6,0(69|7,6|85|9,3
20 -19,0/-15,3|-11,8/-8,0/-7,0/-6,5|-5,5/-4,8-4,3|-3,5/-3,0|/-2,0/-1,2|-0,2/0,0 | 1,0 | 2,0 | 2,5|3,0 |45 |50 | 6,0




M2.8. TemnepaTypy aKTVBHOW 4YacTu oOnpenensitoT NobbiM TEPMOMETPOM (KpOMe PTYTHOMO), YCTaHOBIEHHBbIM Ha
BEPXHEM sipMe TpaHcdopmaTopa.

M2.9. OTHOCMTENbHYI BNAXHOCTb BO3AyXa OMNPeAensloT MNCUXPOMETPOM MW ABYMS TepMmoMeTpamu (CyxuMm u
BMaXHbIM) B Ha4are 1 koHue peeu3um (1abn.M2.4).

Tabnuua M2.4

MokasaHus BnaxHoro | OTHOCMTENbHas BNaXXHOCTb BO3Ayxa, %, NpM pa3HOCTU NOKa3aHW CyXOoro 1 BAAXXHOIo
TepmomeTpa, °C TepmomeTpos, °C

0 /0,5/1,0/1,5/2,0/12,5/3,0/3,5/4,0/4,5/5,0/5,5/6,0/6,5/7,0/7,5|8,0/8,5/9,0(9,5|10

0 10090 | 81 | 73|64 |57|50/43|36(31/26|20(16(11| 7 | 3 |- | -|-|-|-
1 10090 | 82 |74 |66|59 |52|45|39|33|29(23(19(16|11| 7 | - | - | - |- | -
2 10090 | 83 | 75|67 |61 |54 |47|42|35/31|26(23|18|14|(10 | - | - | - | - | -
3 10090 | 83 | 76|69 |63 |56 49|44 (39/34|29(26(21 17|13 (10| - | - | - | -
4 10091 | 84 |77|70|64 |57 51|46 (41/36|32(28(24 /20|16 (14 |11| - | - | -
5 10091 | 85 |78|71|65|59 |54|48|43|39|34(30|27|23|19 17 |13|10| - | -
6 10092 | 85 |78|72|66 |61 |56|50|45/41|35(33|29|26|22 19/16|13|10] -
7 100 (92 | 86 |79 |73 |67 |62 |57|52|47|43|39|35|31/28|25(22|18|15|12 |11
8 10092 | 86 |80 |74 |68 |63 |58|54(49|45|41|37|33|30|27 (25|21|18|15 |14
9 10093 | 86 |81 |75|70|65|60|55|51|48(43|39|35|32|29 |27 |24(21|18|17
10 10094 | 87 |82 |76|71 |66 61|57 |53|48|45|41|38|34|31 |28|26(23|21|19
11 10094 | 88 |82 |77|72|67|62|58|55|50(47|43|40|36| 33 |30|28|25|23|20
12 10094 | 88 |82 |78 |73 |68 |63|58|56|52|48|44|42 38|35 |32|30|27|25|22
13 10094 | 88 |83 |78 |73 |69 64|61 |57|53|50(46|43 /40|37 |34|32|29|27 |24
14 10094 | 89 |83|79|74|70|65|62|58|54|51|47|45|41|39 |36|34(31(29|26
15 10094 | 89 |84 |80|75|71|67|63|59|55|52|49|46|43|41 |37 |35|33|31|28
16 100 (95| 90 |84 |80 |76 |72 |67|64|60|57|53|50(48 44|42 |39|37|34(32|30
17 100 (95| 90 |84 |81 |76 |73 |68|65|61|58|54|5249 46|44 |40|39|36(34 |31
18 100 95| 90 [85|81|76|74|69|66 62|59 |56|53|50|47|45 |42 /40|37 (35|33
19 100 95| 91 |85/82|77|74|70|66|63|60|57|54|51|48|46 |43|41|39|37|34
20 10095 | 91 |86|82|78|75|71|67|64|61|58|55|53 /49|47 |44|43|40|38 |36
21 100 (95| 91 |86|83|79|75|71|68|65|62|59|56 |54 51|49 |46|44|41|38 |37
22 100 95| 91 |87(83|79|76|72|69|65|63|60|57|55|52|50 |47 |45|42|40|38
23 10096 | 91 |87 (83|80 |76 |72|69|66|63|61|58|56|53|51 |48 |46(43|41|39
24 100 (96 | 92 |88 |84 80|77 |73|70|67|64|62|59 |56 53|52 49|47 (444240
25 10096 | 92 |88|84 81|77 |74|70|68|65|63|59|58 54|52 |50|47 |45 |44 |42




M2.10. Mpoao/MKUTENBHOCTL MPOBEAEHUS PEBU3UN AKTUBHOW 4YacTu (HaxOoXOAeHWss B pasrepMeTM3NpOBaHHOM
COCTOSIHUW) He AOMKHA NpeBbIWaTh NP OTHOCUTENBHON BAAXHOCTN A0 75% - 16 v; 75-85% - 10 u.

M2.11. NMpu oTHOCUTENbHOW BMAXHOCTU OKpyKatollero Bo3ayxa 6onee 85% pesBusuio TpaHcdopmaTtopa crneayet
Npon3BOANUTb TOJNbKO B 3aKPbITOM NomMeLleHnmn nnm Bo BpeEMeHHOM COOpPYXEeHUN.

M2.12. Hayanom peBusun cyMTaeTcsl Ha4yano cnvea Macna (ans TpaHcopMaTopoB, TPAHCMNOPTUPYEMbBIX C MAcroMm)
WM BCKPbITWE 3arnywky (Ons TpaHcopMaTopoB, TpaHCMopTMpyeMblx Ge3 Macna). KpaTkoBpeMeHHoe BCKpbITve
3arnywKkM WU ycTaHoBKa TepMoMeTpa ANl M3MepeHWs TemnepaTtypbl He Yy4MTbiBaeTcs npu  onpeneneHun
NPOAOIMKATENBHOCTU PEBU3UN.

M2.13. OkoHYaHMeM peBM3UN CUMTAETCS Havyano BakyyMMpOBaHWS nepea 3anvBKOW Macriom Ans TpaHchopmaTopoB
HanpsbkeHreM 110 kB 1 repmeTusaumsa 6aka nepes 3anuBkoW Macnom Ans TpaHcdopmaTtopoB 40 35 KB BKIOUMTENBHO.

M2.14. Tpy HapyweHun CPOKOB PEBU3MM HEOOXOAMMbI KOHTPOIbHBIA MNPOrPEB UMM  KOHTPOSbHAas MOACYLUKA
TpaHcdopmaTopa (pa3a.11).

O6bem 1 nocrnegoBaTenbHOCTL paboT

M2.15. MNepep Ha4yanom peBm3nnm HEOOGXOAMMO YCTaHOBWUTL TpaHC(OpMaTop MO YPOBHIO, BbIBEPUB rOPU3OHTaNbHOCTb
pambl 6aka no pasbemy.

M2.16. CrnedyeT CHATb 3arfyLUKM Ha KpbIlke U CTeHkax Gaka TpaHcdopmaTopa, OTBOpaynBas raikv paBHOMEPHO Mo
BCeMy nepuMeTpy pasbema; Ansa TpaHcdopmaTopoB HanpskeHnem 110 kB - CHATb LUMAMHAPBI MAacriOHANOMHEHHbIX
BBOAOB, 3aKpenieHHble Ha 3arnywkax. Bo Bpems pesu3nmn cnegyeT XpaHuTb LMNMHAPLI BBOAOB B TPaHC(OPMaTOPHOM
mMacrne Wnum repMeTUYHOW YNaKoBKe, CHATb TPaHCMOPTHbIE KpernneHns akTMBHOM 4Yactu K Baky, ocnabutb pacnopHble
BMHTbI, €CNN MocneaHue npegycMOTPeHbl KOHCTPYKUMEN TpaHcdopmaTtopa, CHATb MPUBOAbI U Barnbl NepeKoYaoLwmx
YCTPOWCTB, €CNY OHM MPENATCTBYIOT NOABEMY aKTMBHOW YacTu nnm "konokona" 6aka.

CHsATble npvBOAbl W Bamnbl OOMKHbI MMETb MOogasHyld MapkupoBky. Bo Bpemsi peBu3nM M30MALMOHHbIE Barbl
nepeknoYaloLLmnX YCTPONCTB credyeT XpaHUTb B CyXOM TpaHCGOPMaTOpHOM Macre Ui B repMeTUYHOW YNaKoBKe.

M2.17. Heobxoaumo npoBepuTb coctosiHue oTeodoB. OTBOAbI AOMKHbI OblTb OTCOEAMHEHBI 1 NoABsi3aHbl TaK, YTOObI
He NpensiTcCTBOBaTb NOABEMY aKTUBHOM YacTu unu "konokona" 6aka.

M2.18. CneagyeT oTCOEANHUTL 3a3eMJIEHMNE aKTMBHOM YacTu Ha Bak, ecnu oHO NPensATCTBYET NOABLEMY aKTUBHOM 4YacTh
unu "konokona" 6aka; CHATb KPbILIKY M MOOHATb aKTUBHYIO YacTb uUnu "konokon" 6aka, otnyckas 60MnTbl paBHOMEPHO Mo
BCEMY nepuMeTpy pasbema. [logbem cnegyeT NpousBOAMTb B COOTBETCTBUM C yKa3aHWsSIMM B rabapuTHOM 4vepTexe
TpaHcdopmaTopa.

Heobxoammo cneautb, YTOGLI BO BpeMa nogbemMa 3a3op Mexay 6aKkoM M aKTMBHOWM YacTblo Bbln 0AUHAKOB MO BCeEMY
nepumMmeTpy. Moabem ¢ nepekocom 3anpeLLaeTcs.

M2.19. CnenyeT ycTaHOBUTb aKTUBHYIO YacTb Oaka Ha OepeBsiHHble MOAKMAAKW, BbITOXEHHbIE FOPU3OHTArbHO MO
YPOBHI0. 3anpeLlaeTcs NpoM3BOAMTL paboThl, ECNN aKTUBHASA YacTb MM "Konokon" 6aka HaxoauTcs Ha BeCy.

M2.20. Heobxoammo ycCTaHOBMTb BpEeMEHHble CTennaxu, obecneuymBaroime ygobcTtBo M 6e30MacHOCTb peBU3NM
aKTMBHOW YacTu 1 paboT Ha "konokone" Gaka. 3anpeliaeTcs MCMNoNb3oBaTb B Ka4ecTBe ornop npu paboTe Ha akTUBHOM
4YacTu OTBOAbI, AEePEBSHHBLIE KPENNEHUS, 0OMOTKM UNN M3ONALMOHHBLIE AieTanu TpaHcopmaTopa.

M2.21. Heobxoanmo npoBepuTb 3aTsKKy AOCTYMHBLIX CTSHKHbIX LUNMMEK U nonybaHgaxen sipMm, KpenneHui oTBOOOB,
6apbepoB., NepeksoYaloLLMX YCTPONCTB MU APYTNX 31IEMEHTOB aKTUBHOWM YacTu N YCTPaHWUTL NMOATSXKKOW raek 3aMeyveHHble
ocnabnenwus.

M2.22. CnenyeT NpoBepuTb 3aTsXKKy BUHTOB M [OMKPATOB OCEBOW NPECCOBKM OOMOTOK. B cryyae HeobxogumocTu
BbIBEPHYTb MPECCYIOLLME BUHTbI HAPYXHbIX OOMOTOK, MeLLaoLLme 3aTsKKke JOMKPaTOB BHYTPEHHUX OOMOTOK.

OTU BUHTBI HEOBXOAUMO 3aBEPHYTb NPU NPECCOBKE HapYyXHbIX OOMOTOK. [oaTArMBaHWe BUHTOB M JOMKPATOB AOIKHO
Npon3BOANTLCH PABHOMEPHO MO BCEW OKpYXHOCTU. CrneayeT 3aBepHyTb A0 yNnopa KOHTPramku.

M2.23. HeobxoaMMo NpoBepUTb 3aTAXKKY pasbeMHbIX COEAMHEHUI 0TBOAOB, 3aBEPHYTb [0 YNopa KOHTPramku.



M2.24. CnepyeT OCMOTpPeTb W30MNSLUMIO [OOCTYMHbIX 4YacTen OOMOTOK, OTBOAOB, Mepeknoyatene u Opyrux
N3OMNALMOHHBIX 3MIEMEHTOB, YCTPaHUTb 3aMeYeHHble MOBPEXOEHUs, NPOBEPUTb COCTOSIHNE [AOCTYMHbIX KOHTaKTHbIX
MOBEPXHOCTEW NePeKmoYaoLLmMX YCTPONCTB.

M2.25. Mocne BbINOMHeHUst paboT Ha aKTUBHO YacT HEOGXOAMMO NPOBEPUTb CXEMY 3a3EMJIEHUSI COMMAacHO YepTexy
N N3MEPUTB:

a) conpoTUBMEHNE U30MSALUMU BCEX OOCTYMHbIX CTSKHbIX LWinunek, 6aHgaxen n nonybaHgaxen ApM OTHOCUTENbHO
MarHMTonpoBoAa 1 SPMOBbIX Ganok;

6) conpoTuBEHNE N30MALMUN NPECCYOLLMX KOMeL OTHOCUTENBbHO MarHMTONPOBOAAa U SPMOBbIX 6anok;

B) COMPOTUBIIEHNE U30MALMMN APMOBbIX 6ANOK OTHOCMTENBHO MarHMTONPOBOAa;

) COMPOTUBIEHWE 3JNEKTPOCTaTUYECKMX IKPAHOB (€Cnv OHW MpedyCMOTPEeHbl KOHCTPYKUMEN TpaHcghopmaTopa)
OTHOCUTENbLHO 06MOTOK U MarHuTonposoda. OQHOBPEMEHHO MPOBEPUTL HanmM4ume Lenu Mexay obenmmn 3asemnsaowmmMmn

LUMHKaMWN 3KpaHa.

[12.26. MNMepen Havanom nposeaeHust YKa3aHHbIX n3mMepeHumn cnepyet oTcoeauHUTb 3aseMndauine LWUHKKN B MecTe
CoeVHEeHNs, nocne NpoBeaeHNs U3MepPeHnIn YCTaHOBUTb UX Ha NpexXxHne Mecta N 3aBepPHYTb oonTbl.

M2.27. Heob6xoaMMO MPOMbITE M OYUCTUTL AOCTYMHbIE BHYTPEHHME YacTu Gaka; MPOMbITb aKTMBHYK YacTb CTpyen
TpaHcdopmaTopHoro macna, cootsetctaytowiero FOCT nnn TY; ana TpaHcdopmaTopoB HanpskeHnem 110 kB cnegyet
ncnonb3oBaTh ropayee TpaHcopmaTopHOEe Macro; OCcTaTky Macna AOMKHbl ObITb yAaneHsl co AHa b6aka.

12.28. CnepyeT onycTUTb aKTMBHYIO 4acTb B 6aKk M YCTaHOBWUTb KPbILLKY MW YCTAHOBUTb HA MECTO CbEMHYI0 YacTb
6aka, BOCCTaHOBWTb 3a3eMIIeHe aKTMBHOM YacTu Ha Gak (ecrnv 310 MPefyCMOTPEHO KOHCTPYKUMen TpaHcdopmartopa),
BOCCTaHOBWTb CXeMy O0TBOAOB. [1poBepuTb BM3yanbHO NPaBUbHOCTb NOACOEANHEHUS.

2.29. Heob6xoaMMO NPON3BECTU repMETM3aLIMI0 Pa3beMOB KPbILLKU UM CbeMHOW YacTun 6aka. Pe3anHoBble npoknagku
YMNMOTHEHWIN NPEeABapUTENbHO HYXXHO NPUKINENTb PE3NHOBBLIM Kreem K pame pasbema. [pn pasgenke CTbIKOB NpOKNagok
KOHLbI AnvHon ot 60 oo 70 mm cnegyeTt cpe3aTtb Ha HeT. CepeanHa CTblka OOMMKHA HAXOAWUTbCS HAMPOTUB OAHOMO U3
60NTOB Ha NPAMONMHENHOM y4YacTKe pasbema.

Mpwn YNNOoTHEHUN pa3beMOB crieyeT noatAarmBatb UMK OTNyCKaTb 6onTbl OOHOBPEMEHHO Mo BCEMY NepuMeTpy, Aaxe
npwn pasnn4yHoOM NIOTHOCTK NO pasbemy.

3aTskka cumTaeTcsl HopMarbHOW, Koraa Npoknagka 3axaTa Ao 2/3 HavanbHOW TOMWMHbI.

M2.30. Ans TpaHcopmaTopos HanpshkeHnem 110 kB Heobxoaumo npoussecTy uamepeHve A7 C usonaumm B
Hauare pesuaun, Nocre crMBa Macna 1 B KOHLE PeBM3NN Nepen 3anuBKoii Macna (cM. Taén.M1.7).

MpunoxeHwne 3

TPEBOBAHUA K TPAHC®OPMATOPHOMY MACITY.
NCMNbITAHUE U OYUCTKA MACIIA

O6LLMe nonoxeHns

M3.1. MNpenenbHO OOMYCTUMble 3HAYEHUSI XapaKTePUCTMK TpaHcopMaTopHOro macna npueBegeHsl B Tabn.l11.6 u
M1.10.

M3.2. Mpu oTbope NpoG, MCMbITaHUSIX M TPaHCMNOPTUPOBKE HEOGXOAMMO TLATENbHO NpPefoXpaHsTb Macro oT
3arpsisHeHus.

M3.3. [ins otbopa npob crnepyeT NpMMeHATb GaHKM M3 Npo3payvyHoro crekna BmectumocTbio 0,8 n 1,5 N ¢ WKpokum
ropriom v NpUTEPTLIMU CTEKNAHHBIMWU NPOBKaMu.

M3.4. baHkn cnepyeT BbIMbITb MbIFIOM WX LUEMNOYHBIM PAcTBOPOM (COAOW, TpuHaTpuridochaTom, eakuM HaTpom),
nocre 4ero onosloCHyTb YACTON BOAOMW.

MN3.5. Mocne npepBapuTenbHOW CyliKM GaHKM criegyeT HacaguTb Ha KOMbIWKM BBEpX OHOM, MPOAYTb YMCTbIM



NOAOrpeThHIM CYXUM BO34YXOM, MOMECTUTb B CYLUMIbHLIN LWKad v BblAepXaTb B Hem npu Temnepatype 90 °C B TeveHue 2
Y.

M3.6. Mocrne NpocylWKM U OXNaXkAeHWs HeobXoaMMO 3aKpbiTb GaHKM NpobKamu U XpaHWTb UX Ha cneumarnbHO
OTBE[IEHHbIX AJ1s1 ATOrO MOJKax.

M3.7. MNpobbl Mmacna cnegyeT oTbMpaTh NETOM B CYXYHO MOroAy, 3MMOu - B MOPO3HYIO.
[13.8. MNpobbl macna Heobxoaumo oTbmpaTth Npu TemnepaTtype macna He Hwke 5 °C.

M3.9. Bo u3bexaHune KoHAeHcauuu BoAbl TemnepaTtypa 6aHOK He JormkHa OTnM4yaTbcs OT TemrepaTypbl macna,
B3ATOro Ansi npobkl, 6onee yem Ha 3-5 °C.

M3.10. BaHkn ¢ npoboi Macna (MnM NycTble), BHECEHHbIE C MOpO3a B Tennoe nomelleHne, criegyet ocTaBnsTb
3aKyNnOpEeHHbIMU B T€YEHUE HECKOSbKMX YacoB, MOKa OHU He HarperTcs A0 TeMnepaTypbl NOMELLEHNS.

M3.11. Ons otbopa npobbl Macna KpaH, CnyckHoe oTBepcTue, NMpobky HeobxoaMmo Hacyxo M HaumcTto obtepeTb
YNCTOW TPSANKON, 3aTEM NPOMbITL Kpasi OTBEPCTUSA, AN Yero MearneHHo cnuTb B 6aHKy nnv Begpo oT 2 oo 5 n macna.

M13.12. MNocne npombIBKM criegyeT oTobpaTe Npoby; Ansa atoro 6aHKy HeOo6XoAMMO ABaXAbl OMONOCHYTL OTOMpaemMbIm
Macrom, nocre Yero 3anofnH1Tb MOYTU AOBEPXY W 3aKpbiTb NPobKoOW, NpeaBapuTenbHO NMPOMbLITON Tem xe macrnom. K
ropnbiwKy 6aHkmM npuvBA3aTbh CONPOBOAUTENbHLIN APIbIK, B KOTOPOM CriedyeT OroBopuTb METEOopOoriormyeckme ycrnosus
B3ATMSA Npobbl.

M3.13. Mpoby macna cnegyeT 6paTb U3 HMXHEro BOKOBOro KpaHa TpaHcopmaTopa Unu cneumnanbHOro KpaHa-npoobkm
ans otbopa macna.

M3.14. Ot6op npobbl Macna 13 604ek NPOU3BOAST CTEKNSHHON BbITSIHYTONW C OQHOTO KOHLa TpYyOKOW, 3aKpbiBAaeMOWN
Npo6KON C LLUMPOKOro KOHLA.

Mepepn B3siTMEM NPOGLI Macno B 6o4ke Heobxoaumo B3GonTaTh.
OuncTtka TpaHchopMaToOpHOro macna
M3.15. O4ncTKy TpaHcopMaToOpHOro Macna crnegyeT Npou3BoAUTb LIEHTpUdyrmpoBaHnem unu unsTpaumen.
M3.16. LieHTpudyrmpoBaHme macna MoXeT ObiTb BbINOMHEHO Knapudwukaumen, korga cnegyeT yaanuTe U3 macna
MexXaHU4eckMe MpUMecHM W He3Ha4YUTENbHOE KOMMYecTBO Bnaru, u nypudukaumen, korga HeobxoouMo yaoanuTb

3Ha4YnUTenbHoe KoJIM4yeCcTBO Bnaru.

M3.17. dunbTpaumel ocyLLEeCTBNAETCS O4YMCTKA Macra OT MeXaHUYEeCKMX MpMMeCcer, NPOAYKTOB Pa3fioXeHns Macna u
HebonbLIOro KonMyecTBa Bnaru.

M3.18. AnnapaTbl 4N O4YMCTKU Macna u TemnepaTtypbl NOAOrpeBa Macrna npu o4MCcTKe ykasaHbl B Tabn.M3.1.

Tabnuua MN3.1

Mpumecw, cogepxalumecs B macne PekomeHayembli MacnoouncTuTenbHbln | TemnepaTypa nogorpesa
annapat macna, °C
Yronb dunbTp-Npecc Ot 45 po 50
PactBopumbii  winam, Bbeinagatowmii|LleHtpudyra-kn* Ot 30 go 35

NpY NOHWXEHUN TeMNepaTypbl
Boga LieHTpudpyra-kn nnu dpunestp-npecc Ot 35 no 45

Yronb 1 HepacTBOPUMbIN LUfam [NocneposatenbHO LeHTpudyra-krn n Ot 50 go 55
dunbTp-npecc

Yronb 1 Boga LeHTpudpyra-kn nnm omneTp-npecc Ot 35 no 45

Boga n HepacTBOpUMBIN LLNaM Llentpudpyra-kn  unn  nocneposatensHo|OT 30 o 35
LueHTpudyra-kn n punsTp-npecc




Yronbe, Boga v wnam LeHTpudpyra-kn Ot 30 no 35

* LlenTpudpyra-kn - ueHTpudyra ¢ 6apabaHom, cobpaHHas ons knaccuukaumm.
M3.19. TemnepaTypa BxoAsLero Macna npu nocrnefoBaTeribHOM BKITHOYEHUN LeHTpUdYrM 1 unbTp-npecca ykasaHa
Ons ueHTpudyru.

M3.20. OuucTky Macna, coaepalllero 3HauyuTenbHOe KONMMYECTBO BOAbl, CrefyeT MpPOBOAMTbL CHayana MeTo[oM
nypudukaLum, a 3atem - Knapudpukauum (U GunbTp-npeccom).

M3.21. YkasaHua no nogrotoBke obopynoBaHusa Ana obpaboTkv 1 3anuBKM Macrna npueedeHbl B pa3n.5 HacTosLlen
WHCTPYKLMK.

M3.22. O4ncTKy TpaHCcdOpMaTOPHOro Macna cnegyeT BbINOMNHATL NyTeM LIMPKYNauum ero us ogHoro 6aka B Apyrou.

M3.23. OcyLuky TpaHCGOPMATOPHOro Macna HeoBXo0AMMO NPOU3BOAUTL LIEONTUTaMM (CM. PUCYHOK).

T

annnnnn .

Cxema YCTaHOBKM A1 O4YUCTKU TpchcbopmaTopHoro Macna

1 - BeHTMNY; 2 - agcopbep ¢ ueonutom; 3 - PUNbLTP TOHKON OUNCTKY;
4 - 3NEeKTPOKOHTAKTHbIA MaHomeTp; 5 - npubop TC-100; 6 - BO3AYXOCOOPHMK;
7 - KpaH AHSA Bbinycka Bo3ayxa; 8 - nogorpesaTens; 9 - unbTp rpyboi 04MCTKY;
10 - Hacoc; 11 - rpsizeBuk; 12 - natpybok ansa Bxoga Macna; 13 - natpybok Ans Bbixo4a mMacna.

Yepes naTtpybok 12 un rpsasesuk 11 macno HarHeTaetcd Hacocom 10 4epes dunbtp rpybont oumctkm 9 B
nogorpesaTernb, KOTOPbIA OCHaleH TpybuaTbiMu anekTpoHarpeBaTensmu molHocTbio 30-40 kBT. Harpes macna
KOHTPONUpYyeTCA TEepMOCWUrHanM3aTtopoMm 5, OaBneHne B CUCTEME YKa3blBaeT 3MEKTPOKOHTAKTHbI MaHomeTp 4.
TemnepatypHbii pexum 20-50 °C nopaepxuBaeTcs aBTomatudeckn. Harpetoe macno us noporpeBaTens npoxoauT
yepes agacopbepsbl 2 ¢ LeonMTamu, rae ovuLiaeTcs oT Bnaru, ganee yepes gunbTp TOHKOW OYUCTKM 3 1 Yepe3 natpybok
13 nogaetcsa B TpaHcopmaTtop. Ha nogorpeBatene 8 ycTaHOBEHbI BO3AYXOCOOPHUK 6 1 kpaH 7 Ans BbiMycka Bo3ayxa.

M3.24. Mepen npumeHeHneM LUeonuTbl crnegyeT npocywuTtb npu Temnepatype ot 300 go 350 °C u xpaHuTb B
repMeTVyHON Tape.

M3.25. Kaxpgasa naptva macna, NpUMEHSeMoro Ans 3anuBKu M [OMNVBKM B TPaHCGOpMaTtopbl, AOMKHA WMETb
cepTudmkaT 3aBoaa-nocTaBLUmMKa, noaTBepXXaatLmi cootBeTcTBMe Macna FOCT nnn TY.

MpunoxeHue 4
OCOBEHHOCTU MOHTAXA CYXUX K COBTOJNNIOBbLIX TPAHC®OPMATOPOB

OcobeHHOCTN MOHTaXa ¥ BBEAEHUSI B SKCNNyaTaLmio Cyxux TpaHcdopmaTopoB HanpsbkeHueM go 15,75 kB



BKITHOUUTENBHO

M4.1. TpaHcnopTUpOBaHWe crieayeT NPOU3BOAUTL XKENE3HOAOPOXHBIM, BOAHBIM Y @BTOMOGUITbHEIM TPAHCNIOPTOM, NpU
3TOM TpaHcdopMaTopbl AOMKHbI ObiTb YMakoBaHbl B SALMKKA; TpaHcdopmaTopbl Manoro rabaputa ponyckaertcs
TpaHCNopTUpPOBaTb B KOHTEMHEpPaX.

M4.2. Npn xpaHeHun TpaHcopmaTopa HEOOXOAMMO CHSITb YMakKOBKY, MPOU3BECTM BHELUHWMA OCMOTP, B Criyyae
HeobX0AMMOCTY NPON3BECTU NEPEKOHCEPBALIMIO N COCTaBUTb akT O pedyrbTaTtax OCMoTpa.

M4.3. CnepyeT xpaHUTb TpaHcopMaTop B 3aKPbITOM, CyXOM, MPOBETPMBAEMOM MOMELLEHUM MPU TeMnepaType He
Huwke 5 °C 1 oTHOCUTENbHO BraXHOCTU Bo3ayxa He 6onee 80%. Mpu xpaHeHUM HeOGXOAUMO MPUHSATL Mepbl K 3aLumTe
TpaHcdopMaTopa OT MexXaHUYeCKUX NOBPEXAEHUI N 3arpsi3HEeHUs.

M4.4. Tlpn nNpoAoMKUTENBHOM XpaHeHun TpaHcdopmartopa (okono 2 neT) AomkHa OblTb BoOCCTaHoBreHa
KOHCepBUpYoLLas cMaska.

14.5. MNpwn npoBepke cOCTOAHMA TpaHchopMaTopa U NOATOTOBKE K BKMIOYEHNIO HE06X0ANMO:

a) NPOU3BECTN BHELLUHMIA OCMOTpP TpaHcopmaTopa, CHATb KOHCEPBUPYWLLYKD CMasKy, TWaTternbHO npoayTb
TpaHcopmaTop YUCTbIM BO34YXOM M NpoTepeTh, 06paTMB ocoboe BHMMaHue Ha YUCTOTY N30NATOPOB;

6) merommeTpom HanpsbkeHvem 1000 B npoBepuTb M30NALMIO CTSXKEK UMW LUNUIEK, NPECCYIOWUX MarHUTonposog, 1
CTanbHbIX KOrnew, NpeccyLwmnx 06MOTKN, Ha OTCYTCTBUE 3aMblKaHWA C MarHUTONPOBOAOM TpaHcopmaTopa;

B) M3MepuUTb COMPOTMBMEHNE OOMOTOK MOCTOSSHHOMY TOKy Ha BCeX OTBETBMeHMsaX obmoTok. ConpoTuBneHus
aHanornyHbIXx OTBETBNEHUM pasHbix a3 He AOSMKHbl OTnMYaTbCcs Apyr OT Apyra 6omnee yem Ha 2% (ecnu Het
cneumnanbHbIX ykasaHui B nacnopTe TpaHcdopmaTopa);

r) NpoBepUTL KO3 MUUMEHT TpaHCHOPMaLIMKN Ha BCEX OTBETBIEHUSAX OGMOTOK;

0) U3MepUTb COMPOTUBMEHME U3ONSAUMM KaKaow obmMOoTku TpaHcopmaTopa OTHOCUTENbHO ApYyrnx OOMOTOK,
CO€QVMHEHHbIX C 3a3eMIEHHbIM KOPNyCcoM TpaHcdopmaTtopa.

M4.6. ConpotuBneHune u3onaumm npu Temnepatype 20-30 °C [OOMKHO COOTBETCTBOBATb HOPMaM, yKasaHHbIM B
Tabn.MNM4.1, unu 6uiTb He 6onee Yem Ha 30% Hmke OaHHbIX 3aBOACKOrO NPOTOKONa.

M4.7. ConpoTvBneHne n3onaumm crnegyeT M3mMepsaTb MeroMMeTpom HanpsbhkeHnem 2500 B; gna TpaHcdhopmaTopoB
HanpsbkeHneM 10 kKB 1 Huxke gonyckaeTcs npuMmeHsaTbe MerommeTp Ha 1000 B.

[14.8. Ecnn conpoTtuBneHve u3onsauum oBMOTOK TpaHcopmaTtopa HWKe 3HaYeHWW, ykasaHHbix B Tabn.M4.1,
HeoB6xo4MMO NPOM3BECTU CYLLKY TpaHcopMaTopa O4HUM U3 crneyoLmx MeETOA0B!

TOKaMWn KOPOTKOIo 3aMbIKaHUA;
B cneunarnbHOM I.IJKa(by C 3NeKTpn4eCcknm nnn napoBbIM OﬁOFpeBOM;

npn noMoLLUn BO3OyxoAyBKM C NpUMEHEHNUEM CbI/IJ'IprOB N UCKpOracutesnbHbIX KamMmep.

Tabnuua MN4.1

HanpsixkeHue TpaHcdopmatopa, KB MpenenbHoe conpoTmeneHne nsonaumm, Mom
Oo 1 100
1-6 BKNOYUTENBHO 300
Cabliwe 6 500

M4.9. Cywky cnegyet npoaomkaTtb A0 Tex Nnop, noka conpoTuBreHve usonsumm obmotok npu 85-100 °C He GygeT
NOCTOSAHHbIM B TeYEHUE He MeHee 8-12 u.

Temnepatypy oO6MOTOK HEOGXOAMMO onpeaensTs METOAOM U3MEPEHUS CONPOTUBIEHNS OOMOTOK MOCTOSIHHOMY TOKY



Unu OBymMsA-TpeMs TepMornapaMu (TEpMOMETpaMu ChMPTOBLIMM), YCTAaHOBMNEHHBIMM B Havmbornee HarpeTbix MecTax: B
kaHane mMexgy o6MoTkamMu Nnof BEPXHUM SIPMOM MarHMTOnpoBoaa.

M4.10. TpaHcdopmaTtopbl MowHocTblo Ao 400 kB-A, cHabxeHHble >XecTKoW pamon (canaskamu), crneayet
nepemMeLlatb N0 MOHTaXHOM MNOLLaAKe Ha MOHTaXHbIX KaTkax unu Tpybax; TpaHcdopmMaTopbl MowwHOCTL0 630 kB-A n
bonee - Ha Tenexke C NepecTaBHbIMU MMaaKUMUN KaTKaMu.

M4.11. TpaHcdopmaTopbl AOMKHBLI YyCTaHaBNUBATLCA B 3aKPbITOM HE3arbINEHHOM, HEB3PbLIBOONACHOM MOMELLEHUN C
[OCTaTO4HbIM MPUTOKOM YUCTOrO BO3dyXa Ha paccTtosHuM He MeHee 200 MM OT CTeH WnM Jpyrux npegmeTos.
Okpyxawowas cpega He [OMMKHA cofdepxaTb arpecCMBHbIX WCNAPEHU; OTHOCWUTENbHAas BAXHOCTb BO3dyxa B
nomeLleHnn He gormkHa npesbiwaTb 80%.

OcobeHHOCTN MOHTaXa COBTOOBbIX TpaHCOpMaTopoB

MM4.12. CoBTonoBble TpaHcoOpMaTopbl, yNakoBaHHbIE B FNyXue AepeBsHHbIe ALWMKW, cnegyeT TpaHcnopTupoBaTb
XKene3HoO0POXKHbLIM, BOAHBLIM UM aBTOMOBUIbHBIM TPAHCMOPTOM.

M4.13. Heob6xooMmMo xpaHUTb TpaHcOpMaTop B 3aBOACKON Tape B MeCTe, 3alUMLeHHOM OT aTMOCKepHbIX OCaAKOB.
M4.14. MNMpun noarotoBke TpaHcdopmaTopa K BKMOYEHMIO HEOOX0AMMO:

a) npoBepuTb repmeTu3aumio TpaHcdopmaTopa, Ons 4Yero OTKPbITb KpaH mexay 6akom TpaHcdopmaTopa wu

2
MaHOBaKyyMMETPOM, 1 3aMEPUTb BENUYMHY N3ObITOYHOIO AaBMNEHUS, KOTOPOEe AOMMKHO ObITb paBHo 0,2 kre/m ™ ;
0) NpoM3BECTN BHELLHWUIA OCMOTP TpaHcopmaTopa;
B) No pesynbTatam nposepku no n.M4.14, a, 6 coctaBuTb aKT;

r) CHU3WUTb U3OLITOYHOE [aBrieHVe B TpaHcGopMaTope A0 HyNs UMM CHSATb Bakyym 4yepes creuuarnbHylo Npobky B
BepxHeil Yactu 6aka;

) 3aMEeHUTb BPEMEHHYI0 CTamnbHYl0 3arfyLiKy, YCTAHOBMEHHYI0 Ha KpbIlKe Haj perne [asreHus, crneumnarnbHon
CTEKNAHHOW AnadhparmMon, npeaBapuUTenbHO B3BEAS perne AaBneHus. YCTaHOBKY CTEKNSHHOW avadparmbl He06xoanmo
Npou3BOANTbL B MUHUMarbHbIA CPOK BO U3bexaHne yBnaxHeHus coBTona;

e) no TeMHepaTypHoﬁ OTMETKEe yKasaTesnd ypOBHA COBTOJ1a NPOBEPUTb YPOBEHb COBTONA.

[Npwn HecooTBETCTBUM YPOBHA COBTOJTa HOpMaM CIinTb ero M30bITOK yepes HKHUIN BEHTUSTb UK JONUTL COBTON Yepes
BEPXHUIN BEHTUMb 4O HY>XHOI0 YPOBHA;

X) B3aTb Npoby COBTOMa M NMPOBEPUTbL €ro ANEKTPUYECKYI MPOYHOCTb, KOTOpas AomkHa ObiTb He Huxe 30 kB npwu
Temnepatype coBTona 6513 °C. Ecnn anekTpuyeckas NPOYHOCTb COBTOMA HEe COOTBETCTBYET 3TOM BenuuMHE,
HeobxoaMMO MPOU3BECTU 3aMeHy €ro Ha crneumanuanpoBaHHbix 6a3ax MuHanekTpotexnpoma CCCP B cooTBeTCTBUM C
nucbmoMm ocaHeproHaasopa MunaHepro N T-73-72 ot 22 dpespans 1972 r;

3) npoBepuUTb conpoTuBIrieHne nsonaumn 0B6MOTOK; namepeHme cnengyet npon3BognUTb MErOMMETpPOM HanpsXeHnem
2500 B;

1) N3MEepUTb COMPOTUBIIEHNE NOCTOSHHOMY TOKY Ha BCeX OTBETBNeHMAx obmoTok. [Npu nepeBoae nepeknoyatens Ha
APYIyI0 CTyNeHb perynmpoBaHusa cnegyeT OTBepHyTb GonT-chmkcaTtop, Kpensawmi konnak K craHuy, noBepHyTb Kommnak
[0 nokasaHus cTpenkon Tpebyemon cTyneHm n cCHoBa NpuBEPHYTb K donaHuy 6ontom.

M4.15. Mo MOHTaxHOW nnowlagke TpaHcdhopMaTopbl cregyeT nepemMeliaTb Ha MOHTaXHbIX KaTkax unu tpybax,
yCTaHaBNMBaeMbIX MO KECTKYI0 paMy (canasku).

OCHOBHbIE (hM3UKO-XUMUYECKME XapaKTEPUCTUKN COBTONA
M4.16. CoBTon-10 npeacTaBnsieT co60N B3pbIBONOXapobe30nacHyo SMeKTPOM30NALMOHHYIO XUOKOCTb, obnagaroLyto
TOKCMYECKMMM CBOMCTBaMU. [nuTenbHoe BAbIXaHUE ero napoB MOXET Bbi3BaTb OTpasreHue. COBTON - 3TO Npo3pavHas,
OecuBeTHas MK xxentoBaTasl XMAOKOCTb, HE COAEpXKallasi BoAbl M MEXaHUYECKMX NpUmecen, ¢ nroTHocTbio npu 20 °C
okono 1,56.

M4.17. Xapakrepuctmku coBTona:



tgdi npm 90 °C, He Boree 12

OnekTpuyeckas npoYHocTb npu 65 °C, kB, He MeHee 30
KucnotHoe uncno KOH Ha 1 r coBTona, Mmr, He bonee 0,01

BsiskocTb knHematudeckas, cCT, He 6onee:

npu 65 °C 14
npn 90 °C 6
YpaenbHast TennoemkocTb npu 20 °C, kan/(kr-°C) 0,38
TennonposogHocTk npu 20 °C, kan/(4-m-°C) 0,12
KoadhduumeHT Tennosoro pacumpeHus 0,0006

Mopsigok ot6opa npob coBTONa

M4.18. OT60p Npob coBTONa crneayeT NPOU3BOAUTL Yepe3 cneumanbHyo NpobKy, PacnonoXeHHy B BEPXHEN YacTu
6aka TpaHcdopmaTopa.

14.19. HeobxoamMMo NpUHATL Mepbl K NpeaoxpaHeHuto Npobbl OT NonagaHns B Hee Bnarv 1 nbinu.

M4.20. CnenyeT NpUMEHSTb CTEKNSAHHYIO Tapy BMECTUMOCTb0 He MeHee 0,5 N CO CTEKNSAHHON NPUTEPTON KPbILLKOW.
HoBylo Tapy npombiBalOT XpOMOBOW CMEChIO, ropsiven 1 XonogHOW BOAOW, AUCTUINMPOBaHHOM BoAoOW U cywat npu 110
°C B TeyeHne He MeHee 1 4. Tapy u3-nog CoBTONa NPOMbIBAKOT aLETOHOM MIM CMECHHI0 aleToHa CO CMMPTOM M CyliaT Ha
BO3ayXe.

M4.21. OnekTpnyeckytd MPOYHOCTb COBTONA HeOOXOAMMO onpefensitb B CTEKNSAHHOM unu dapdopoBoM cocyae
BMectumocTtbio 0,25 n, npegBapuTenbHO MNPOMbLITOM aueTOHOM WM CMECbI aueToHa C 3TUIOBbIM CNUPTOM W
BbICYLLEHHOM.

M4.22. CnepyeT npeaBapuTenbHO Harpetb coBton o 70-75 °C, 3anuTb ero B cocyd TOHKOW CTpyel u patb
OTCTOATLCA B TeyeHne 5-10 MuH.

M4.23. VicnbiTaHne npoBoanTCs Npu Temnepartype coBtona 653 °C.

M4.24. TMpu vcnbiTaHun cnegyeT NPUMEHsITb CTaHO4apTHblEe 3MeKTpoAbl. ONEKTPOAbl AOIMKHLI ObiTb NOrpyXeHbl B
coBTOM Ha 15 MMm.

M4.25. Ona ncnblTaHua coBTONa MCMOMb3yeTcsl TOK MPOMbIWNEHHOW YacToTbl oT 50 go 60 My cuHycoupanbHon
dopMbl. [ns  co3gaHus  UCMBbITATENbHOMO  HanpsbkeHUs crnefyeT MPUMEHSATb  MOBbILWAKLWMIA - TpaHcdopMaTop
HanpskeHneM 60 kKB ¢ cekyHOHOW MOLLHOCTbIO 3 KB-A 1 COOTBETCTBYIOLLMI PEryNIMPOBOYHbIA TpaHcdopMaTop.

14.26. VicnbiTaTenbHOe HanpsbkeHue cnegyeT NoBbiwaTh NNaBHO CO CKOPOCTbio 2-5 kB/c Ao momeHTa npobos; npu
npoboe ncnblTatenbHas yCTaHOBKa OOIMKHA aBTOMAaTUYECKN OTKMoYaTbes. MakcumanbsHoe HanpsbkeHne no BONbTMETPY
B MOMEHT nNpobosi byaeT COOTBETCTBOBATL INIEKTPUYECKOM NPOYHOCTM COBTONA.

M4.27. Mocne npobosi npomexyTka Mexay 9neKkTpoAaMu HeoOXOoOAMMO YUCTOW CTEKMSAHHOW MNanovkoW OYUCTUTb
3NeKTPoabl M NPOMEXYTOK MEXAY HUMU OT CaXu U My3bIpbKOB rasa, Nnepemellatb COAepXXMMoe cocyaa, NodorpeTb A0
Temnepatypbl 70-75 °C 1 gaTb eMy oTCTOATLCA B TeveHne 10 MuH.

M4.28. CnegyeT NOBTOPHO ONpeAenvTb 3NEKTPUYECKYH0 MPOYHOCTb COBTONA Npu Temnepartype 6513 °C.

M4.29. 3a aneKkTpMYeckyld MpPOYHOCTb COBTONA MPUHMMAETCS CpedHee 3HayeHue, MOoNyYyeHHoe U3  NATU
nocnefoBaTesnibHO NPOBEAEHHBIX NPOBOEB.

O6wue npaBuna paboTbl C COBTONOM
M4.30. Heo6x04MMO NPUMEHSTL LUMNaHIM, NPOKNaakvu U Apyrue matepuarsl, CTOMKME K COBTONMY.

M4.31. 3anpelaeTcst cMelwmnBaTh COBTOS C TPAaHCHOPMATOPHLIM MacrioMm.



M4.32. CnegyeT HageBaTb cneumanbHylo 3alUUTHYKO ogexay, KoTopas AOMKHa XPaHWUTbCA OTAENbHO OT MUYHOM
OAEeXAbl U cneLoaexabl Apyrux padboTaroLwmx.

M4.33. Bce pa60TbI C COBTOJIOM cnenyet BbIMOJIHATL C NpUMEeHeHneM wuHOMmBuayaribHbIX 3allUTHbIX CpeacTtB
(I'IpOTVIBOFa3OB, cneynanbHbIX Macok “n T.,El,.).

M4.34. MNMocne paboTbl C COBTONOM OTKPbITble YacTM Tena HeobXxoAMMO XOpOLIO OOMbITb TEMMON BOAOW C MbIFIOM.
Ecnu coBTon nonan Ha koxy Tena, crieqyeTt CMbITb €ro pacTBopuTenem (aLeToHOM) 1 3aTem TENnson BOAOW C MbISIOM.

MpunoxeHue 5

AKT
O NpUeMKe B MOHTaX CUIIOBOro TpaHccopmaropa*

* OdbopmnsieTcs ans TpaHcdopmatopos |-V rabaputos. YyacTve HanagumkoB ob6s3aTensHO Ans TpaHcopMaTopoB
IV rabaputa v BbiLwe.

3aBoa-m3rotoBuUTENb| 3aBOACKOM [oa Bbinycka Tun MouuHocTb, KB-A BH;, CH; HH;,
Homep =R

Komuceuns B coctase:

OT MOHTa>HOro ynpasneHusa

OT NyCKOHanaao4Horo ynpasneHusa

OT NnpeanpuAaTua-3aka3vymka

npoBepuna BeCb KOMMIEKC YCNOBUNA, HeobxoaMmbIxX Ans NPMEMKN B MOHTaX CUNOBOrO TpaHcgopmaTopa W
yCcTaHoBuna:

|. XpaHeHuwe TpaHcdhopmaTopa v ero ysnos

1. daTa otnpaBku TpaHcopmaTopa ¢ 3aBoja ;

JaTa npubbITUA TpaHcopmaTopa Ha Nrowaaky

2. YcnoBusa TpaHCNOpTMPOBKM TpaHcdopmaTopa (c macnowm, 6e3 macna, ¢
pacwumpuTenem, 6e3 paclumputensi, ypoBeHb Macna).

3. MNpoBepka repmMeTMYHOCTM YNIIOTHEHUI TpaHCOpPMaTopoB, TpaHCNOpTUpyembix 6e3 Macna unm ¢ macrnom, 6e3
pacwmpuTens:

a) Nno nokasaHnamM MaHoMeTpa (,D,J'Iﬂ TpaHcopmaTopoB, OTAPaBAEHHbLIX 3aBOAOM-U3rOTOBUTENEM NOS, N306bITOYHBIM
JaBneHnemM asoTa unm cyxoro BO3,D,yX8);

6) No BHeLHEeMY OCMOTPY - B OCTarbHbIX Cryyasx (CM. npunoxexue 7, akt 1).

4. MNpepenbHbIN CPOK 3anuBKM (MW AONUBKM) MAcnoM AaHHOro TpaHcopmartopa B COOTBETCTBUMU C MHCTPYKLUSAMMA
OAX 458.003-70 nnv PTM 16.687.000-73.

5. BanuBka Mmacna (BpemeHHast) B TpaHcdopmaTopbl, TpaHcrnoptupyemble 6e3 macna uwnu ¢ macnom 6es
paclmpuTens, npy 3agepXke Havana MoHTaxa (CM. n.4.6): gata 3anuBku ; 3akntoveHne nabopatopuu o
cooTBeTcTBuM macna FOCT 1 BO3MOXHOCTU CMeLLeHnst Mmacen (COOTBETCTBYET MU HE COOTBETCTBYET).

PesynbTaThl NpOBEpPKM XapakTepUCTUMK U30MAUMM TpaHcdopmaTtopa [0 3anvMBku macna (ykasaTb AaTbl M HOMepa
NPOTOKOSIOB NMPOBEPKYM, @ TaKXKe 3aKIN0YEHNE - COOTBETCTBYIOT UMW HE COOTBETCTBYIOT HOPMaMm).

II. CocTosiHne TpaHcdopmaTtopa v ero ysnos



6. PesynbTaTbl BHeLIHEro ocMoTpa TpaHcgopmaTopa M ero y3noB (OTCYTCTBUE BMSITUH W APYIUMX MOBPEXOEHW,
COXpaHHOCTb NIOMG Ha BCcex KpaHax Aris Macra, Ha repMeTU3MpPOBaHHbIX 3arnyLukax u T.4.)

7. PesynbTaTbl OCMOTpa MacroHanosnHeHHbIx BBogoB 110 kB (maTa npubbiTvs, gata yCTAHOBKM B BepTUKamnbHOE
MonoXeHne), BBOAOB OObIYHON KOHCTPYKLUMW; pe3yrnbTaTbl KOHTPOSS AaBfieHUs BO BBOAAX rePMETUYHON KOHCTPYKLMMK;
obLee cocTosiHne BBOOB.

lll. Hanuume Bcex y3noB u getanen

8. PesynbTaTbl NpOBEPKM KOMMIEKTHOCTU BCEX y35noB u netanen TpaHcdopmaTopa Nno AEeMOHTaXXHOW BE4OMOCTU
(yKa3aTb NosiHoe HauMeHOBaHWe HeJOoCTalLWKNX geTanen n T.I'I.)

OkoHuaTenbHas nposBepka KOMMMEKTHOCTM W KayecTBa BCEX Y3MOB W JeTanei npou3BoAMTCS B COOTBETCTBUW CO
CHul 111-33.

IV. O6ecneyeHHOCTb YCNOBMI AN MOHTaXa TpaHcdopmartopa
9. PesynbTaTbl NPOBEPKM FOTOBHOCTM NPEAYCMOTPEHHOIO NPOEKTOM MOMELLEHNs (Mnu nopTtana) Ans peBu3un (ecnu

oHa TpebyeTcs), MOHTaXHOMN MOWaAKN, MacisaHOro X03sncTBa, Nogbe3aHbIX NyTei, hyHAaMeHTa nod TpaHcdopMaTop
(nogpo6Ho ykasaTb, YTO He 3aKOHYEHO, YTOYHEHHYIO AaTy CAaYM MOHTaXHOMY YrpaBeHuio)

10. Pe3ynbTaThl NpoBepky obecneyeHns HeoOXo0aAMMbIM KONMYECTBOM TpaHCopMaToOpHOro macna:
1) Bcero TpebyeTcst Macna (C y4eToM OOMOMHMTENBHOMO KONMYECTBA HA TEXHONMOMMYECKUE HYXAabl) T;

2) K MOMEHTY OCOpPMIIEHMS aKTa MMeeTCs B Hanuuum macra, ygosneTBopsiowero BceM tpeboaHusm OCT
, “Metowero npobuBHoe HanpspkeHune Ha 5-10 kB Bbile HOpM, NpvBeAeHHbIX B Tabn.MN1.6 WHcTpykuun

BCH 342-T5
MMCC CCCP
Macrom) T;

yooBneTBopsitollero TpeboBaHWAM Ha cMelleHue (Ans  TpaHcgopmaTopoB, MpUOLIBLUMX C

3) HepocTalolee KONMYeCcTBO Macna ( T) 6yaeT BbldaHO 3aKa34MKOM MOHTAXHOMY YNpPaBMNEHWo He
nosxe

11. ObBecneyeHHOCTb 9MEKTPO3HEPrMen Ha MecTe MOHTaxa TpaHcdopmaTopa, Heobxogumon ans paboTbl
Macnoo4MCTUTENbHbBIX annapaTos, BaKyyMHOIO Hacoca, KOHTPOMbHOro Nporpesa (Mnu CyLkun) TpaHcopmaTtopa

V. 3aknto4yeHne Kommccum

Ha ocHoBaHMM W3NOXEHHOr0 KOMWUCCUSI cuMTaeT (D,OJ'I)KHI::I ObITb npmeeaeHbl 0060CHOBaHHbIE 3aKNYeHUss o
BO3MOXXHOCTWU UMK HEBO3MOXXHOCTU NPUEMKN TpchcbopmaTopa B MOHTa)K)

[Nognucm YneHoB KOMUCCUK:

" 197_r.

MpunoxeHwne 6

NMPOTOKON
onpeaeneHnMs BO3MOXHOCTU BBOAA B IKCNJyaTauuo TpaHcopmaTopoB
MolHocTbio Ao 6300 kB-A, HanpsixkeHuem Ao 35 kKB BKnounTenbHO
0e3 peBU3NN aKTUBHOM 4YacTu

dopma 1-OPT

MPOTOKON
onpegerneHns BO3MOXHOCTM BBOAA B JKCMslyaTalMio CUIOBOro TpaHcdopmaTopa Tuna 6e3 peBuann
aKTMBHOW YacTu



Komuccus B coctase:

OT MOHTaXHOro ynpasneHusa

OT NyCKOHanaao4HOro ynpasneHua

OT nNpeanpuAaTna-3akasdmKka

COCTaBWa HaCTOSILLMIA MPOTOKON O HUKeCTeayoLWweM (HEHY)KHOE 3a4epKHYTh).

1. CunoBoi TpaHcdopmaTtop Tuna 3aBofa, 3aBOACKOW HoMep TPaHCNOPTUPOBaH Mo
XenesHon gopore (PeYHbIM UM MOPCKUM MyTEM) C 3aBOAA-M3rOTOBUTENS MOMTHOCTLIO COOPaHHbIM*, 3anUTbIM Macrom.

* TpaHcdopmaTopbl 2500, 4000 n 6300 kKB A TpaHCNOPTUPYIOTCS C YCTAHOBMEHHbIMW pacluMputenamun, Ho 6e3
paguaTopos.

2. Mpw BHeLLIHEM OCMOTpe TpaHcdopMaTopa YCTaHOBIEHO:
repMeTUYHOCTb TpaHcdopMaTtopa (Mo YPOBHIO Macia B MacrioykasaTesie) - Ja, HeT; COXpaHHOCTb MroMG Ha Bcex
KpaHax Ansi Macna - fa, HeT; BMSATVHbI Ha Gake, paguaTopax, paclumpuTerne, BbIXIIONHON TpyGe - OTCYTCTBYHOT, UMEHTCS;

nospexaeHnsa dapdopa v gpyrve aedekTsl yCTaHOBNEHHbIX BBOAOB (6-35 kB) - OTCYTCTBYIOT, UMeEtOTCH

3. lMepeBo3ka TpaHcdhopmaTopa OT MecTa pas3rpy3kM K MEeCTy MOHTaxa npou3Boaurnacb® B COOTBETCTBUM C
ykasaHusmu, npnsegeHHbiMu B MHCTpykumn OAX 458.003-70 (n.1.1.3):

a) No WOCCeNHbIM, TPYHTOBLIM AoporaM (MMeLMM, No AaHHbIM reoAe3nNyeckol CbeMKW, HaKMoH) aBTOMALLMHOW,
aBTOTPalnepoM, TPaKTOPHLIM MPULLENOM 1 Ap.;

6) Ha cneuMarnbHbIX CaHSAX TPY30MO4bLEMHOCTLIO T, KOHCTPYKUMS KOTOPbIX COOTBETCTBYET HOpManaM Ha
nepeBo3Ky 6e3penbCoBLIM TPAHCMOPTOM.

* NepeBo3ka TpaHchopmaTopa BONTOKOM Ha METanIM4eCckom NINCTe 3anpeLLaeTcs.

4. XpaHeHue TpaHcdopmaTopa COOTBETCTBYET (He COOTBETCTBYET) TpeboBaHuaAM, npuBeaeHHbIM B MHCTpykumn OAX
458.003-70 (nogpasn.1.4).

5. Tpou3BeAeHHbIMU U3MEPEHNAMU U UCMBITAHUSAMW HE BbISBMIEHO KaKUX-NMNMOGO BHYTPEHHUX MOBPEXAEHUN
TpaHcdopmMaTopa (CM. MPOTOKON UCMbITaHNS TpaHcopmaTopa).

6. Co Bcex TokoBedylUMX LUMMUIEK, raek, KONmnakoB, W30MATOPOB M APYrNX 3NEMEHTOB TpaHcdopmartopa CHATa
3aWmMTHaa CMaska; CHATa Takke BpeMeHHasd pesvHoBas Lwanba, ycTaHOBMEeHHasd noA AblxaTenbHowW npobkon
paclmpuTens.

3aknoyeHne
B cootBetctBum ¢ [OCT 11677-65 (n.12.13.2) wn pononHutensHeim [OCT , WHctpykumen OAX
458.003-70, a Takke pesynbTaTamMu M3MEPEHWNA M UCMbITAHWIA credyeT cunTaTb, YTO TpaHcdopmartop Tvna
3aBOACKON HOMEp MOXeT ObITb BKIMIOYEH B 3KCNnyaTaumio 6e3 peBn3nm ero akTUBHOM YacTun™.

* TMpu HapyweHun TpeboBaHuin, npuBedeHHbIX B nn.2-6 npotokona 1-OPT, Bonpoc O BO3MOXHOCTM BBOAA B
aKcnnyataumo TpaHcdopmaTopa 6e3 peBu3nM akTMBHOW 4acTu MOXET ObiTb pelleH TOMbKO MOCfe COrnacoBaHus C
3aBOJOM-U3rOTOBUTESEM.

Mognucu YneHoB KOMUCCUN:

o 197_r.

Mpunoxexue 7

AOOKYMEHTALUMUA ANnd BBOAA B SKCIMJTYATALUIO
TPAHC®OPMATOPOB MOLLIHOCTbBIO 10000 xkB-A U BOJIEE



HAMPAXEHMEM [0 35 kB BKITIOYUTENBHO, A TAKXXE TPAHC®OPMATOPOB
HAMPAXEHWUEM 110 kB BE3 PEBU3NUN AKTUBHOU YACTU

dopma 2-OPT
MPOTOKON

onpefeneHns BO3MOXHOCTW BBOAA B 3JKCMMyaTauMio CUINOBOrO TpaHcdopmartopa Tuna 6e3 pesusun
aKTUBHOW YacTn*

* Y4yacTtue Hanag4mkoB obsasatensHo Ana TpaHcopmatopos IV rabapuTa v Bblille.

Komuccus B coctase:

OT MOHTaXXHOTO yrnpaBreHus
OT NYCKOHANaA04HOro yrpasneHns
OT NpeanpuaATUs
COCTaBMNa HacTOALLMIA MPOTOKON O HUXKECTNEAYIOLEM (HEHYXXHOE 3a4epPKHYTb):

1. Cunoson TpaHcdopmaTop Tvna 3aBoja, 3aBOACKON HOMeEp TpaHCNOpPTUPOBaH MO

XernesHow gopore (peyHbIM UMM MOPCKUM NyTEM) C 3aBOAA-U3roTOBUTENS B CIIEAYHOLLEM COCTOSHUM:
a) YaCTNYHO AeMOHTUPOBAaHHbIN, B COBCTBEHHOM Bake, 3anMUTbIN MaCcnoM HUXeE KpbILLKK, 6e3 paclumputens;

0) YacTMYHO AEMOHTMPOBaHHbIN, B COGCTBEHHOM Gake, 6e3 Macna, 3anonHEHHbIN a30TOM (MU CyXMM BO3[YXOM) npu
M36bITOYHOM JaBneHnn ;

B) TO Xe, kaK no n."6", Ho C yCTaHOBKOW ANsi aBTOMaTU4EeCKON NOANUTKN a30TOM.

2. Mpu BHeLWHEM OCMOTpPE TpaHcdopmaTopa nocre NpUbbITUA ero K MECTY HasHaYeHUsI MOBPEXAEHUA HE 0BHapYKeHO
(cm. akT 1 npunoxenus 1 k dopme 2-OPT).

3. Bobirpyska TpaHcdopmaTopa npou3BefeHa MOCTOBbIM (MNWU NepeaBWkHbIM) KpaHOM, cTauuoHapHon nebepakon,
CTArMBaHMeM TpaHcdopmaTopa Ha LnanbHyl Knetb - 6e3 HapyweHun nHCTpykumn N (CM. akT 2 npunoxeHus 2 K
dopme 2-OPT).

4. NepeBo3ka TpaHcopMaTopa OT MeCTa pa3rpy3ku K MeCTy MOHTaXa Nnpov3BeeHa aBTOMAaLUMHON, aBTOTPannepom,
crneumanbHbIMU CaHAMU B COOTBETCTBUM € MHCTpyKUmen N__ (cM. akT 3 npunoxexus 3 k opme 2-OPT).

5. XpaHeHne TpaHcdopmatopa B coOTBeTCTBMM C aktom ot " " 197 _r. 0 npuvemMke B MOHTax
TpaHcdopMaTopa COOTBETCTBYET TpeboBaHMAM MHCTPYKLuK N .

6. MNpon3BeaeHHbIMY U3MEPEHUSIMU U UCTIBITAHUSIMU HE BbISIBIIEHO KaKMx-NMMBO MoBpexaeHun TpaHcdopmartopa (CMm.
NPOTOKOM UCMbITaHUSA TpaHcopmaTopa).

3akrnoyeHne

B cootBetctBUM ¢ TOCT 11677-65 (n.12.13.2) u pononHutensHeim [OCT , WHctpykumen N

, 8 , BbllLleyKa3aHHbIMW akTaMu, a Takke pesyrnbTaTamy U3MEePEHUN 1 UCnbITaHui (cM. Nn.6)

cnegyeT cuuTaTb, YTO TpaHcdopMaTop Tuna , 3aBOACKOW HoMep MOXeT ObITb BKMOYEH B
aKcnnyataumio 6e3 peBnsnmn ero akTMBHOM YacTu®.

*

Mpu HapyweHun TpeGoBaHum uHCTPyKumm N , NpvBeAeHHbIX B Nn.2-6 HacToswero npoTtokona, B
COOTBETCTBUM C § WHCTpyKumm gormkHa 6biTb Mpon3BeaeHa peBnsns TpaHcgopmartopa.

Mpunoxenuns k npotokony 2-OPT: akTbl 1, 2, 3.
[NoanucK YneHoB KOMUCCUK:
v 197 _r.

Mpunoxenwne 1
K popme 2-OPT



AKT 1
ocMmoTpa TpaHccopmaTopa U EMOHTUPOBAHHbLIX Y310B nocne I'IpVI6I:ITMﬂ K MeCTy Ha3Ha4YeHus

1. HagexHOCTb M COCTOsIHWE KpenneHun TpaHcdopmartopa Tvuna , N3roTOBMEHHOro
3aBOAOM, 3aBOACKOW HOMep , NpubbIBLLErO Ha enesHodopoXHOW nnaTdopme (TpaHcnopTepe):
YyAOBMETBOPUTENBHOE, HEYAOBMNETBOPUTENBHOE; KOHTPOIbHble MeTku Ha 0Oake TpaHcdopmaTopa u nnatgopme
(TpaHcnopTepe) coBnagaloT, He COBNaAatoT (HEHY)XHOE 3a4epKHYTb).

2. Konnyectso I'IpM6bIBLUMX MeCT COOTBETCTBYET HaKnagHOW N AEMOHTaXXHON BEOMOCTM 3aBO4a-N3roToBUTENS.

3. Y TpaHccopmaTopa, NpubbIBLLIErO YAaCTUYHO AEMOHTUPOBaHHLIM, B COBCTBEHHOM Gake, 3anMTOM MaciioM HUXe
KpbilKW, Ges3 paclumpuTensi, Npu BHELWHEM OCMOTpe YCTaHOBMEHO: crnedbl Macna Ha 6Gake TpaHcdopmartopa wu
nnatgopme TpaHcnopTepa - eCTb, HET; COXPAHHOCTb BCEX KPaHOB, NMPOBOK U MX YNMNOTHEHUW - Aa, HET; COXPaHHOCTb
nnom6 Ha Bcex kpaHax Ans macna - Aa, HeT; BMATUHbLI U Apyrue noBpexaeHns Ha 6ake OTCYTCTBYIOT, UMEINTCH; AedeKTbl
yCTaHOBMNEHHbIX BBOAOB (6-35 kB) - oTCyTCTBYIOT, MMEIOTCA.

4. Y TpaHccopmaTopa, npubbiBLlero 6e3 macna: CoOXpaHHOCTb BCEX KpaHOB, MPOGOK, COXpaHHOCTb NIoM6 Ha Bcex
KpaHax Ana mMacna - Aa, HeT;, BMATUHbLI U Apyrve noBpexaeHus Ha Gake, yanax OXnakaeHusl, paclumpuTene v Apyrux
[EMOHTUPOBAHHLIX y3rax - OTCYTCTBYHOT, UMEKTCS.

[na TpaHcdhopmaTopos, NpubbLIBLUMX C YCTAHOBKOW AN aBTOMATU4EeCKOM NOANUTKM a30ToM u 6annoHamu ¢ a3oToM
AN noaaepXaHns n3bbITOYHOro AABEHUSA BO BPEMS XpaHeHUs TpaHcgopmaTtopa, ykasaTtb:

a) oblee COCTOsSHME YCTAHOBKM Ansl  aBTOMATMYECKOW  MOANUTKM  a30TOM -  YAOBIETBOPUTENBLHOE,
HeyOoBNETBOPUTENBHOE;
6) KonnyecTBO NPUOLIBLLNX PE3EPBHLIX HANMOHOB C a30TOM LT,

B) AaBneHne asoTa B Kaxnom GannoHe

5. CocTosiHMe ynakoBKW MacCrOHaMoMHEHHbIX BBOOOB krnacca HanpsxeHus 110 kB - yposneTsBoputenbHoe,
Hey[0BNeTBOPUTENBHOE; Hanuyne MacnsHbIX MATEH HA yNakoBKe - UMEIKOTCH, OTCYTCTBYIOT.

6. Mpoune 3ameyaHns NpK BHELLHEM OCMOTPE, NOBpeXaeHUs TpaHcdopMaTopa 1 ero Aetaneil, a Takke HapyLUeHNs B
ynakoBKe, HEKOMMIIEKTHOCTb.

MpenctaBuTens NpeanpusaTUS-3akasvmka

MpencraButens xenesHon goporu
(Mnn TpaHcNopTUPYIOLLIEN OpraHn3aumm)

v 197_r.
MpunoxeHune 2
K hopme 2-OPT
AKT 2
BbIrpy3ku TpaHcdopmaTopa
1. Bbirpyska TpaHccopmaTopa Tuna , 3aBOACKOM HoMep , UMeloLero TpaHCMNopTHYIO
maccy T, NpoM3BOAMNacb MOCTOBbIM (MW NEPEeABWKHLIM) KPaHOM TPy30Mo4bEMHOCTBIO T,

cTaumoHapHon nebepakon, CTArMBaHWem TpaHcdopmaTopa Ha LUnanbHyl KneTb MO penbcaMm, LiBennepam (HEeHyXHoe
3a4YepPKHYTh).

2. Moabem TpaHcopmaTopa Anst YCTaHOBKM PeribCoB, LUBENIIEPOB OCYLLECTBNAETCA rMapaBnMyeckumy JoMKpaTamu,
MMEBLUVMU, He WMEBLUMMI MaHOMETPbI M MpeaoXpaHUTENbHbIE KOMbla Ans NpeAoTBpalleHus CaMonpou3BONbHOM
ocapku TpaHcdopmatopa. Mpu aTom:

a) OOMKpaTbl yCTaHaBnMBanuUCb noa cneuuanbHble nrowankun, ykKkasaHHble, He YyKa3aHHble B Fa6apVITHOM yepTexe
3aBOOOM-M3roTosuTesnem (Flpl/l OTCYTCTBUMN yKasan?l O MecCTax Angd nnowaaok crieayetT NpunoXnTb K akTy 3CKU3 HUKHEN
yacTu baka TpchcpopmaTopa C yKa3aHnem MecTta yCTaHOBKU ﬂOMKpaTOB);

6) noabeM OCYLLEeCTBNANICA NilaBHO, HArpy3ka OMKpaToB Obina paBHOMEpPHOW;



B) NpM oYepefHOM NoabeMe OJHOW, a 3aTeM ApYrol CTOPOHbl TpaHcdopmaTopa (ecnm Takon cnocob npumeHsncs)
Yros HakfoHa ero K BepTuKanu He npesbiLllan ;

r) cTarMBaHve TpaHccopmaTopa MO  penbcam, LWBensiepam NpouM3BOAUNIOCH Ne6Genkor, TPakTopoM U
T.o.

3akntoyeHne
Ha ocHoBaHuM n3noOXeHHOro crnegyeT cuyuTaTb, YTO BbIrpy3ka TpaHcdopmaTtopa Tuna , 3aBOACKOMN
HoMep npousBeeHa B COOTBETCTBUM C yKa3aHWSIMM, NPUBEAEHHLIMU B UHCTPYKUMK N

MpousBedeHHbIi OCMOTP TpaHcdopMaTopa Mocrie ero BbIrPy3kU TMokasasn, 4To TpaHcdopMaTtop B pesynbTaTte
BbIrPY3KV NOBPEXAEHUIA MO BHELLHEMY BUAY He UMeeT, UMeeT

npeﬂCTaBMTeﬂb npegonpuaTna-3akas4vmka

MpeacTaBuTenb Lexa NpeanpusiTvs, MPOU3BOAMBLLETO BbITPY3KY

" 197_r.
Mpunoxexwve 3
K bopme 2-OPT
AKT 3
nepeBO3kuU TpaHcopmaTopa K MeCTy MOHTaxa
1. NepeBoska TpaHcopmaTopa Tuna , 3aBOACKON HOMep , UMEBLLEro TPaHCMOPTHY0 Maccy

T, OT MeCTa pasrpy3kv K MECTY MOHTaXa Npom3Boaunacb* (HEHY)XHOe 3a4epkHyTb):

a) nNo LIOCCENHbIM, T[PYHTOBbIM [JOpOraM, WMEKLWMM, N0 [AaHHbIM reOofe3NyecKo CbEMKW,  HaKIOH

aBTOMaLLWHOMN, aBTOTpaNnepom, TPaKTOPHbLIM npuuenom ] apyramu BMOaMM
TpaHcnopTa rpy30noAbEMHOCTHIO T
6) no ykasaHHbIM B N."a" goporam Ha cneumarsbHbIX CaHsX rPy30no4beMHOCTbIO T, KOHCTPYKLMSI KOTOPbIX
COOTBETCTBYET, He COOTBETCTBYET TpeboBaHnAM WHCTPYKLMI no nepeBo3ke 6e3penbCoBbIM
TPaHCNopTOM

* [NepeBo3ka TpaHchopmaTopa BOMOKOM UK HA MeTannmyeckoM nucTe 3anpeLlaeTcs.

2. Cxembl pasrpy3km u cnocobbl KpenneHus TpaHcdopmatopa npu nepeBo3ke YykasaHHbiMM B M.1 Buaamu
6e3penbLCoBOro TPaHCMOpPTa COOTBETCTBYIOT, HE COOTBETCTBYIOT YKa3aHHbIM BbilLEe HOPMassiM.

3. lNepeBo3ka TpaHccopmaTopa B npegenax nogcTtaHumm ocywecTBnanacb Ha CBOMUX KapeTKax C KaTkamMu, no
Xene3HoO40pOXKHOMY NMyTH.

Mpu aTom:
a) kaHaTbl 6bINK 3aKkpenneHbl 3a ;

6) nepekaTtka Npoun3BoAmMiach ANEeKTpU4eCcKon nebeakon, TPaKTOpPOM U nonncnactamu;

B) CKOpPOCTb MpuW nepekaTke TpaHcdopmaTopa He npesbiluana m/MuH (MakcumanbHas gonyctumasi ckopocTb 8
M/MUH).
3aknoveHune
Ha ocHOBaHUM N3NOXEHHOro CriefyeT cunTaThb, YTO NepeBo3ka TpaHcdopmartopa Tuna , 3aBOJCKON HOMEp

nponseeneHa B COOTBETCTBUN C YKadaHNAMU, npuBeaeHHbIMU B MUHCTPYKLNN N

MpounsBeaeHHbI OCMOTP TpaHcdopMaTopa nocrie NepeBo3kn ero K MECTY MOHTaXa nokasar, YTo TpaHcdgopmaTop no
BHelLLHeMy BUAY B pe3yrnbTaTe NepeBo3Ky NOBPEXAEHNI HE UMeeT.

npeﬂCTaBMTeﬂb npeaonpuaTna-3akas4vmka




npeﬂCTaBMTeﬂb uexa npeanpuatuda, npon3soanBeLLEero nepeBo3Ky

MpenctaBuTeNb MOHTaXXHOW OpraHM3aLmm

" 197_r.
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