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1 Ods1acTh NpUMeHeHU s

Hacrosmass WHCTpyKiusi  pacnpocTpaHsieTcs Ha  CWIOBBIE  MaclsHbIC
TpancopMaropel U aBTOTpaHCHOPMATOPHl OOIIEro Ha3HAYCHHS, TpexdasHbie
MOIITHOCTBIO HEe MeHee 5 KB A u onHoda3Hble MOIHOCTHIO HE MeHee 1 kB-A kiaccos
HanpspbkeHust 1o 750 kB BiItounMTenbHO, B TOM  YHCJE, PEryJUPOBOYHBIC
TpancopMatopsl, BKJIOYaEeMble B HEWUTpajdb TIJaBHBIX TpaHCHOpPMATOpPOB, U Ha
JUHEWHbIE PEryIUPOBOYHBIC TpaHCPOPMATOPHI, BKIIIOYaeMbie B 00MoTKY HH.

NucTpykimst HE pacmpocTpaHseTcss Ha TpaHC)OpMaTophbl  CHEHHATBLHOTO
HazHa4YeHUs (U1 JIEKTpoIede, mpeoOpa3oBaTeIbHBIX YCTAHOBOK U T.11.).

2 HopMaTHBHBIE CCHLIIKH

B macrosimieit MHCTpyKIMM HMCHOJIB30BaHbl HOPMATHMBHBIE CCBHUIKM Ha
CJIEIyIOIINE CTaHIAPTHI:

I'OCT P 52719-2007 Tpaucdhopmaropsl cusioBbie. OOIIME TEXHUUECKUE
yCIJIOBHUSL.

I'OCT 1516.3-96 DnexkTpoobopyioBaHKE MEPEMEHHOIO0 TOKA HAa HAMPSKEHUS
ot 3 1o 750 xkB. TpeboBaHuUs K SIEKTPUUECKON TPOYHOCTH U3OJISALIHH.

I'OCT 1547-84 Macna u cma3ku. MeTo onpenesieHus: HaIU4us BJIary.

'OCT 7822-75 Macna nedtansie. MeToa onpeneneHus pacTBOPEHHON BOJIbI
(c Usmenenusimu N 1-2).

I'OCT 11677-85 Tpanchopmatopsl cuiioBbie. O0IIHE TEXHUYECKUE YCIOBHS (C
N3menenusmu N 1-4).

I'OCT 11920-85 TpanchopmaTopsl TpexdasHble CUIOBBIE MACJSHbIE OOIIEro
Ha3HaueHusi HampsbkeHuem 10 35 kB BkmtounTenbHo. TexHuyeckue ycnoBus (c
N3menenunem N 1).

I'OCT 12965-85 TpancdhopmaTopsl CHIOBBIE MaclsiHbIe OOIIEro Ha3HAUYCHUS
kiacca HanpsikeHus 110 u 150 kB. Texuudeckue ycnoBus (¢ M3menenusimu N 1-3).

I'OCT 14209-85 TpaHnchopmaTopsl CUIOBBIC MAaCISHBIE OOIIEr0 HAa3HAUYCHMS.
Honyctumbie Harpy3ku (c 3menenuem N 1).

I'OCT 16110-82 Tpanchopmatopsl cuiioBble. TepMUHBI U ONIPEIEICHUS.

I'OCT 17544-85 TpancdopmaTopbl CHIOBBIE MacisHbIE OOIIEro Ha3HAYCHUS
kiaccoB Hanpspkenuss 220, 330, 500 u 750 kB. Texuuueckue ycinoBus (c
N3menenunem N 1).

I'OCT 26522-85 KopoTkue 3aMbIKaHHS B JJIEKTPOYCTAHOBKAaX, [E€pMHHBI U
OTpeeNeHHUS.

I'OCT 30830-2002 TpanchopmaTopsl cunoBsie. HacTs 1. O011M€ MOT0KEHHUS.

3 TepmuHbI U onpeaeIeHUsA

B nacrosmewm crangapre npuMmenenbsl TepMuHbl o I'OCT 30830, I'OCT 16110
u 'OCT 26522, a Takke NPUHIT TEPMUH C ONPEACICHUEM:

yXylaueHHoe cocTossHue TpaHcopmaropa - CocTosiHuE TpaHcpopmaTopa,
Opy KOTOPOM 3HAYE€HHME XOTs Obl OJHOTO MapaMeTpa, XapaKTEePHU3YIOUIETro
CIIOCOOHOCTH  BBITIOJIHATH 3aJlaHHbIE  (PYHKIUH, TNPUOIU3UIOCH K IMPeAesIbHOMY
3HAYEHHUI0, YCTAHOBICHHOMY HOPMATHBHO-TEXHHUUECKOU TOKyMEHTAIUEH.



4 O01mme MoJI0KEeHUA

4.1 KoHTposib Harpy3ku TpaHCPOPMATOPOB OCYIIECCTBISIOT IMOCPEACTBOM
aMIIEpMETPOB, €CJIM HE OrOBOPEHO MHAaye B 3aBOJACKOM PYKOBOJCTBE IO
sKCITyatanuu. [ AByXOOMOTOYHBIX TpaHCQOPMATOPOB C HEpaACUICIUICHHOU
oomorkoit HH amnepmerp BkiIo4aroT B oaHY (a3y, a sl TpeXOoOMOTOYHBIX
TpaHchopMaTopoB (M JABYXOOMOTOYHBIX TpaHC(HOPMATOPOB C  PaACHICIUICHHOU
oomotkoit HH) — B onnoumennsie das3wl ctropod BH, CH, HH (BH, HH1, HH2).

B TpexoOMoTo4HBIX aBTOTpaHC(hOpMaTOpax, K 0OMOTKaM HU3KOT'O HAMPSIKCHUS
KOTOPBIX TMOAKIIOYEHBI CPEJICTBA KOMIIEHCALIMM PEAKTUBHON MOIIHOCTH, HArpy3Ka Uiu
reHeparTop, J0JKEH OBbITh OPraHU30BaH KOHTPOJIb TOKA 0011Ie 0OMOTKH.

Ha HEUCTIOJIb3yEeMBbIX TPETUYHBIX oOMOTKax TPEXOOMOTOYHBIX
aBToTpaHchopmaropoB ¢ cooTHomeHueM HampsikeHuid BH/CH menee 2 (B mepByto
ouepeqb MpHU codeTaHUsAX KiaccoB HampspkeHud 750/500, 500/330 u 330/220 kB)
JIOJDKEH OBITh YCTAHOBJICH KOHTPOJIb BO30YXICHUS MAarHUTHOHW CHCTEMBI TIO
MOKa3aHUSAM IIIUTOBOTO KMJIOBOJIbTMETpa 0OMoTku HH.

Ha noacrannusax, obopynoBanubix ACY TII, KOHTpOdb pPEKUMOB HArpy3Ku
MIPOBOJIUTCS C TIOMOII[BI0 KOMITBIOTU3UPOBAHHBIX CUCTEM KOHTPOJISI M YIIPABIICHHUS.

4.2 TexHUYeCKOEe OCBHUAETEIILCTBOBAHUE TPAHCHOPMATOPOB MPOBOJUTCS IO
HWCTEUCHUN YCTAHOBJIEHHOIO HOPMATHUBHO-TEXHMYECKOW JIOKYMEHTAIlMEe CpoKa
ciy»O0wI coriacuo 1 1.5.2 [1].

4.3 HarpeB TpanchopmaTopa Hpu paboTe KOHTPOJUPYIOT IO TeMIlepaType
BEPXHHMX CJIOEB Macjia W TemIeparype Haubojiee HarpeTol TOYKH OOMOTKH.
Temnepartypa BEPXHUX CJIO€B U3MepAETCS TEpPMOMETPaAMHU Wu
TepMOCHUTHaJIu3aTopamMu. TemrepaTypa Haubojee HArpeTod TOUYKHM OOMOTKH MpHU
HaJIUYUA CUCTEMbl MOHUTOPHMHIa TpaHchOpMaTopa ONpPENENseTCs pacuyeToM Io
TeMIepaType Maciia U TOKY Harpy3kd WM MEPBUYHBIMU JaTYMKAMH.

[Ipu ycTaHOBKE TEPMOCHUTHATU3ATOPOB MM TEPMOMETPOB Ha TPaHCPOPMATOPHI
Hapy)XHOM YCTAaHOBKM HEOOXOJAMMO TMPUHUMATh MEPhl [JIs MPeaOTBpAICHUS
MONaJaHus BJard B UX THIB3bl U MOBPEXKACHUS THUIb3 MPU 3aMOPAXKUBAHUU B HUX
BJIAry.

4.4 TpancdopmaTopbl HEOOXOAUMO IKCIUTYaTHPOBATh ¢ BKIFOYEHHON pelleiHON
3aIIUTONW, B TOM YHCJE 3alllUTOM OT BHYTPEHHUX IOBPEKIECHUM M 3alUTOM OT
I'PO30BBIX U KOMMYTAITMOHHBIX MEPEHATPSIKEHU.

OTKIIIOYAIONUe AJIEMEHThl Ta30BOM 3alllMThl JOMKHBI OBITh BKJIIOYEHBI C
JIeHICTBUEM Ha OTKIIIOYCHUE.

4.5 TpeOoBaHuUs K YCTPOWCTBAM 3alIUThl U KOHTPOJIS YPOBHS Macia.

4.5.1 Jlna xoHTpoJii YpPOBHS Maciia B TpaHc(hopmaTope Ha MaciioyKazarese
JIOJDKHBI OBITh HAHECEHBI KOHTPOJIbHBIE METKH JIJIS CIACAYIOIIUX TeMIrepaTyp macia (B
HepaboTaroleM Tpancpopmarope):

- munyc 45, mmnoc 15, mnoc 40 °C — s ucnondenns Y1,

- munyc 60, mnoc 15, mmoc 40 °C — s ucnonnenns Y XJI1, XJI1.

4.5.2 TpanchopmaTopbl JOJDKHBI padbOTaTh C TOCTOSHHO BKIIFOUEHHOMN
CUCTEMOM 3alllUThl Macjia OT OKHUCJIEHUS M YBIAXHEHHS: BO3AYyXOOCYIIUTEISIMU,
TepMOCU(DOHHBIMHU, aICOPOITMOHHBIMU (DUIIBTPAMH, A30THOM U TIJICHOYHOMW 3aIUTOM.



4.5.3 MacnoHanoJHEHHbIE BBOJIbI JIOJDKHBI pab0TaTh (XpaHUTHCS) C IOCTOSIHHO
BKJIFOYEHHBIMH YCTPOMCTBAMHM 3aIIUTHl MAca OT OKUCICHUS U YBIAKHEHHUS.

4.6 Ilomocte mpeAOXpaHUTENbHON (BBIXJIOMHOW) TpyObl JOMKHA OBITh
COEJIMHEHA C TOJIOCThIO PACUIMPUTENIS, IPUUEM COEIMHUTENbHBIN MaTpyOOK JOJIKEH
OBITh BBIIIIE MPEEIBHOTO YPOBHS Macia B paclUIupUTEIE.

JlomxHa ObITh OOecrieueHa BO3MOXKHOCTh KOHTPOJIS LEIOCTHOCTH MEMOpPaHbI
MpeI0XPaHUTENIBbHON TPYOBI ITPU OCMOTpE TpaHchopmaTopa.

MewMmOpaHa npeaoxXpaHUTeNIbHON TPYOBI TOJKHBI ObITh U3TOTOBJIEHA U3 CTEKIIA,
€CJIM HE OTOBOPEHO MHAYe B 3aBOJICKON MHCTPYKIUU.

[Ipy KamuTadbHOM pPEMOHTE CJEAYeT 3aMEHSTh BBIXJONMHYIO TpPyOy Ha
MpeI0XpaHUTEIbHBIE KIIalaHbl.

4.7 TpeOoBaHUs K JIAKOKPACOYHBIM MOKPBITUSM U HAITUCSM.

4.7.1 baku TpaHchOPMATOPOB JOKHBI OBITH OKpAIleHbl KPAaCKOW, CTOMKON K
BO3JIEHCTBHUIO Macia. Y TpaHC(h)OpMATOpOB HApPYKHOW YCTaHOBKHM Kpacka JOJKHA
UMETh CBETJIbIE TOHA U OBITh CTOMKOM K aTMOC(EPHBIM BO3JIEHCTBUSIM.

4.7.2 Ha 06akax Ttpexda3Hbix TpaHCHOPMATOPOB U TPYINI OJHOGA3HBIX
TpaHchOPMATOPOB JAOKHBI ObITh YETKHE HAANMCH, YKA3bIBAIOLIUE MOCTAHIIMOHHbIE
HOMEpPAa M TMPUCBOCHHbIE UM €AMHbIC TUCIETYEPCKHUE HAMMEHOBAHUS; B 3aKPBITHIX
MOJICTAHLIUAX JIOMYCKAeTCs HAHOCUTH JMCHIETUYEPCKHE HAMMEHOBAHUS HA CTEHE HaJ
TpanchopmaropoMm. Ha onHodaszneix TpancopmaTopax [I0JDKHA OBITh HaHECEHa
pacusetka ¢a3. Jlpyrue HaaNUCU BBIMOJIHSIIOTCS MO PEIICHHI0 TEXHUYECKOIo
PYKOBOJIUTENS IHEPrOOOHEKTA.

4.7.3 Tlpu HamUYuu TNEPEKIIOYAIONIETO YCTPOUCTBA (pa3sbeAUMHUTENS) s
BKJIIOYEHMSI PE3epBHON (pazbl HEOOXOJUMO CIEUTh, YTOOBI KaXKIbld pa3beIUHUTEIb
UMeJ SICHYI0 pacuBeTKy (a3 u pesepBHbIN TpaHchopMaTop OyKBEHHbIE 0003HAUEHUS
HayaJla U KOHIIa 0OMOTOK.

4.8 TpeOoBaHuUs K YCIOBUSAM pabOThI Ta30BOTO pelie.

4.8.1 Ilns tpanchopmaTopoB, 000pYIOBaHHBIX IJICHOYHOM 3alIUTOM, JOJKHO
OBITH 00ECIIEYEHO MCTIOTHEHUE YAaCTH MacIoNpoBoja (0T ra3oBOro pejie 10 OTCEUYHOTO
KJIallaHa) C OTPUIATENbHBIM YKIOHOM K PACHIUPUTEITIO.

4.8.2 Ecnu TpancopMatop umMeeT ra300TBOIHBIN MaTpyOOK, MPUCOESTMHEHHBIN
K BEpXHEW yacTh 0aka B HECKOJIbKMX MeCTax IO JJIMHEe 0aka, AOJKeH OBITh CO37aH
YKJIOH TpaHcpopMaropa IO TNOMEPEeYHOM OCH TakK, 4ToObl MecTa MPHUCOCIUHEHUS
oKazanuch B BbIcliel Touke. [Ipu nmomyuunuuapudeckoin popme BepxHeil yactu Oaxa
ra3ooTBOJbl NPHUCOEAUHSIOTCS K BbICIIEH TOuke (mocepeAanHe), W JUIsl TaKuX
TpaHchOpMATOPOB HE TPEOYETCs YKIIOH MO MONEPEUHOMN OCH.

4.8.3 KpaHn, ycCTaHOBJIEHHBII Ha MacJONPOBOAE MEXKAYy Ta30BbIM pele U
pacimupuTenaeM (UM aBTOMAaTUYECKUN KIIalaH) JOJIKEH ObITh TOCTOSTHHO OTKPBIT.

4.8.4 IlpoBojma BTOPUYHBIX IIeTNEH, MPUCOEAMHEHHBIX K Ta30BOMY pele U
TpaHchopMaTopaM TOKa, JOJDKHBI OBITh HAJEKHO 3alIUIICHBl OT MEXaHUYECKHX
MOBPEKIECHUN U pa3zbeTaHus N30SI MACIOM.

4.9 TpeOoBaHUs K OXJIAKJAIOIIUM YCTPONUCTBAM.

4.9.1 KomOunupoBanHas cucrtema oxjaxaenus M//ALl nomkHa HUMETH
aBTOMAaTUYECKOE YIpPABICHHE B 3aBUCHMOCTHM OT TOKa Harpy3ku coriiacHo 5.4.1 u
54.2.



4.9.2 Jlna cuctemsl oxnaxaeaus L[, HI[ (Bo m30exanme momajgaHWs BOJBI B
Maclio TP aBapUHOM OCTaHOBKE MaclioHAcOCa) HEOOXOIUMO, YTOOBI CTATHUYECKHI
Hamop Macia B oxyaautene cucteM oxnaxaenus LI, HI[ mpeBsian MakCuMaibHOE
n30bITOYHOE pabouee naBieHue Boabl He MeHee yeM Ha 0,02-0,03 MIla, yto momxHO
OBITh 00ECIEUCHO COOTBETCTBYIOIIUM PACIOJIOKEHUEM OXJIaJUTENIed U CUCTEMOUN
MOJIaYM OXJIAXKAAIOIIECH BOJIBI.

4.9.3 Tlutanue 3JIEKTPOABUTATENICH YCTPOUCTB OXJIAXKIEHUS TpaHC(HOPMATOPOB
JOJDKHO OBITh OCYIIECTBJICHO, KakK TMpPaBUiIO, OT JBYX HCTOYHUKOB, a IS
TpaHc(opMaTopoB ¢ MPUHYAUTEIHLHON ITUPKYJISALIUEH Macia — ¢ npuMmeHeHueMm ABP.

5 Pe:xxumbl padoThI
5.1 HopmaubHblii pe:xuM padoTsbl

5.1.1 Tlpu »skcrmyatanuu TpaHCHOPMATOPOB JOJKEH MOIACPKUBATHCS
HOPMAJIbHBIN pexuM paboTel TpaHchopMmaTopa, MHpPU KOTOPOM €ro mnapameTpbl
(HampsbKeHue, TOK W TeMIlepaTypa BEpPXHHMX CIOEB Maclia) HE OTKIOHSIOTCS OT
HOMUHaNIbHBIX O0see uem nonyctumo corinacHo I'OCT 11677 u 'OCT P 52719.

5.1.2 HomuHalbHbIE 3HAYEHUS HANPSIKEHUH W TOKOB YyKa3aHbl B MaclopTe
TpaHchopMaTopa 1 Ha €ro 3aBOACKOMN TabIuyUKe.

5.1.3 B HOpMaJIbHOM peXuMe TeMIlepaTypa BEPXHUX CIOEB Macja HE JIOJDKHA
npeBbiaTh (ecau B HJ[ He oroBopeHa npyrasi TeMieparypa):

a) mmoc 95 °C — B TpaHcopmaropax C €CTECTBEHHBIM WM JYThEBBIM
oxnaxaenuem (M, [1);

0) wiroc 75 °C — B Tpanchopmaropax ¢ oxnaxaearneM JL1.

B tpanchopmatopax c¢ oxnaxaenwem L[ Temmepatypa Macina Ha BXOjA€ B
OXJIaJMTEIh HE J0JDKHA peBbimats 70 °C.

5.1.4 Tloka3zanusi TepMOCUTHAIM3aTOpa (WJIM TEPMOMETpA), MPEBBIIIAIOIINE
yKa3aHHbIE BBILIE 3HAYEHUS, MPEXKAE BCEro, YKa3blBalOT Ha HEHCHPABHOCTb CHCTEMbI
OXJIAXKJICHUS WJIM TepMOCUTHalIM3aTopa (tepMomerpa). [Ipu aTom ciienyeT npoBepuTh
TEPMOCHUTHATIN3aTOP (TEPMOMETP) U CUCTEMY OXJIAXKICHUSI.

5.1.5 Ecnu mpu uCHpaBHBIX TEpPMOCUTHANIM3aTOpe (TEPMOMETpPE) U CHCTEME
OXJIAKJIEHHUS COXPAHWJIOCH TMOBBIIIEHHOE 3HAYEHUE TEMIIEPaTyphl, CIEAYET MPOBECTH
MOJIHOE 00CJIE0BAHNE TEXHUUECKOTO COCTOSIHUS TpaHchopmaTopa.

5.1.6 o oOHapyxeHHss M ycTpaHeHUs JedekToB cienyer (GopcupoBaTh
OXJIQKJICHHUE BKIIOYEHHEM PE3EPBHOTO OXJIAJUTENS, @ TAKKE YCTAHOBUTH YCUIIEHHBIN
KOHTPOJIb 32 TEMIIEPATypHBIM PEXUMOM: PEryjsipHO, HE MEHEee JBYX pa3 B CYTKH,
3aMMChIBaTh TEMIEPATYPY BO3ayXa (MM BOJBI HA BXOJIE B OXJIQJMUTENb), TEMIIEPATyPy
BEPXHMX CJIOEB Maclia, TOKM U HANPs>KEHUS BCEX CTOPOH.

5.2 lonycTuMble NOBBIIICHUS HANPSKEHHUS U 3a1MTA OT NEePeHANPIKeHU I

5.2.1 [omyckaercs mnpoAoKUTeNlbHass pabota TpaHcopmaTopa (mpu
MOIIIHOCTH He Oo0Jiee HOMUHAIBHOW) MpH HANpPsDKEHHMM Ha J00OM OTBETBIICHUU
oOMoTku Ha 10 % BbIlIE HOMUHAIBHOTO MJisi JaHHOrO OTBeTBIeHUs. Ilpu sTom
HarpspKeHue Ha J1I000H 0OMOTKE JOJIKHO OBITh HE BbIlIE HauOOJbBIIEr0 paboyero mo
I'OCT 1516.3, ykazanHoro B Tabmute 1.



Tabnuua 1 — Haubonbine paboune HanpsHKEHMs]

Krnacc nanpsoxenus, kB 3 6 10 15 20 35

Haubonpimee pabouee Hanpsixenue, kB | 3,6 7.2 12,0 17,5 24 40,5
Krnacc nanpsoxenus, kB 110 150 220 330 500 750
Haubonpiiee pabouee Hanpspkenue, kB | 126 172 252 363 525 787

5.2.2 JlomycTuMoO€ TOBBIINICHUE HAMNpPsDKEHUS IS aBTOTpaHC()OpMAaTopoB ¢
OTBETBJICHMSIMA B HEWTpanu  JUisl  pEryJupoOBaHUS  HampspDkeHus  (Wiu
MpeAHAa3HAYCHHBIX 11 pabOThl €  TOCIEIOBATEIbHBIMH  PETYIUPOBOUYHBIMU
TpaHchopMaTopamm) T0KHO OBITh OTOBOPEHO 3aBOIOM-U3TOTOBUTEIIEM.

523 Jna TtpanchopmaropoB 110-750 kB mgomycTumble B yCIOBHSX
JKCIUTyaTalluM KPATKOBPEMEHHBIEC IMOBBINICHUA HamnpspkeHuss 4vactoto 50 ['m He
IOJDKHBI mpeBblliath, B cooTtBeTcTBUU ¢ ['OCT 1516.3 u [l], OTHOCHUTENbHBIX
3HAYCHUH, YKa3aHHBIX B TabuIie 2.

VYka3zanHple B Tabnuie 2 3HAUYCHUS HampspDKEHUS Mexay Gaszamu U
OTHOCHUTEJIBHO 3€MJIA NPEACTABISIOT OTHOLICHHE MAaKCHMYMa MOBBIIIEHHOTO
HaIpPsDKEHUS] COOTBETCTBEHHO K aMIUIUTY/I€ HauOOJIBIIET0 pabovyero HanpsHKeHUs Wiu
K aMILIATY/Ie HanGOIBIIEro pabouero HAIPSKEHNS, e ICHHOM Ha V3.

Tabnuma 2 — JlomycTuMble B YCIOBHSX OJKCIUTyaTallMM KpPaTKOBPEMEHHBIC
MOBBIIICHUsT HampsbkeHuss yactoro 50 T'm s TpaHcopMaTtopoB  KIaccoB
Hanpsbkenus 110-750 kB

Knace JIOIyCTHMOE MOBBIIICHAE HANPSIKEHNUS , OTHOCUTEIBHOE 3HAYCHHE, HE boiee, IIPH
HANpDRCHWL, | iy re TbHOCTH t M KOJIMYECTBE TIOBBIIIIEHUN B TOJ N
«B t=8uy |34 lua 20muHa | SMua | 1 mua | 20 C lc 0,1c
n<200 | <125 <75 <50 <7 <5 < 4F* -
110 - 330 - - - 1,10 - - 1,25 1,90 2.00
1,10 1,25 1,50 1,58
500 1,025 1,05 1,075 1,10 1,15 1,20 1,25 1,90 2.00
1,025 1,05 1,075 1,10 1,15 1,20 1,25 1,50 1,58
750 1,025 1,05 1,075 1,10 1,15 1,20 1,25 1.67 1.76
1,025 1,05 1,075 1,10 1,15 1,20 1,25 1,50 1,58

* B yucnurene yka3zaHbl JOMYCTHMbIE MOBBIIICHUS HANpPSDKEHUS OTHOCUTEIBHO 3€MIIH, B
3HaMeHarene - Mex1y (azamu.

** KonndecTBO MOBBIMIEHUH HANpsDKEHUS MPOJODKUTENBHOCTHIO 20 ¢ JOKHO OBITH HE
6onee 100 3a cpok 25 net, He Oosiee 15 B TeueHue roja u He Oosee 2 B TeUeHHE 1 CYTOK.

[Ipumeuanus

1 Yka3anHble B TabauIe 2 OTHOCUTEIbHBIE 3HAUEHUS HANIPSDKEHUS PaCPOCTPAHSIOTCS TaKKe
Ha NOBBILICHHBIC HAIPSDKEHUS, OTIIMYAOIINECS OT CUHYcon bl yacToTor 50 I'1y 3a cuer HanokeHus
FapMOHUYECKHX COCTABISIOLIMX HANpPsDKEHUsA. 3HAUEHUS HANpPsDKEHUs yKa3aHbl Uil MakCUMyMa
MOBBIIIEHHOTO HAIPSDKEHUS B TE€X K€ OTHOCUTEIIBbHBIX €IMHULAX.

2 Ilpym [IUTENHHOCTH TOBBILICHUS HANPSHKEHUST t, MPOMEXYTOUYHOW MEXAYy IBYMS
3HAYEHUSIMU, MPUBEJIEHHBIMU B Tabiule 2, JOMyCTHMOE NOBBILICHHE HANPSHKEHUS JTOJIKHO OBITh
PaBHO YKa3aHHOMY Ui OOJIBIIUX W3 TUX 3HaYeHHH jymrenbHocTU. Ilpu 3navenun t = 0,1...0,5 c.
nornyckaeTcs nosslieHue HanpspkeHus:, papaoe Ui + 0,3 (Ug e - Uje), rtae Ujcu Ug i - nomycTumbie
MTOBBIIICHUS HAIPSDKEHUS TP IIMTEINBHOCTH cOOTBETCTBEHHO 1 1 0,1 c.

3 JlomycTUMBbIE MPOAOIKUTEIbHBIE OBBILIECHHS HANPSKEHUS U1 TPaHCPOPMATOPOB KIACCOB
HanpspkeHus 10 35 kB BkimounTenbHo MOIIHOCTHIO 10 630 KB A BKIIIOUMTENBHO yCTaHABIMBAIOT B
CTaHJapTaX WIM TEXHUYECKUX ycioBUsIX Ha 3Tu TpaHchopmaropsl, [[OCT 11677 u TOCT P 52719.



4. Hns asrotpanchopmaropoB ¢ PIIH B HelTpamu npomyckaercs MNpOa0DKATEILHOE
MOBBIIICHUE HANPsDKCHHUS (P MOUIHOCTH He Oojieeé HOMHHAIBHOHN), TOABOAMMOTO K IJIFOOOMY
OTBETBJICHHIO J11I000H 0OMoTKH Oosiee 10 % cBepX HOMMHAJIBHOTO HANPSDKEHUS JITAHHOTO
OTBETBJICHHS TIPU YCIIOBUU OOecmeueHHs] KOHTPOJIA 3a BO30YXKIACHHWEM aBTOTpaHCPOpMaropa B
mpouecce ero paboTel, KoTopoe He J0mkHO npesbiiaTh 110 % HopMambHOro pabouero
BO3OYXKICHHUS.

3a HOpManbHOE paboyuee BO3OYKICHHE MPUHUMAIOT HAMOOJbIIEee U3 3HAYCHUM BO3OYKIEHUS
aBTOTpaHc(hOpMaTOpa, MMEIOIUX MECTO TpPU TOIBEICHHH Ha XOJIOCTOM XOIy K KaXIOMY U3
OTBETBJICHUI HOMUHAJILHOTO HANPSKEHUS 3TOTO OTBETBJICHUSI.

B ciiyuae BeiHecenHoro ycrpoiictsa PIIH (Hanpumep, nocinenoBareinbHOr0 peryJIupoBOYHOTO
TpanchopmaTopa) aBToTpaHchopMaTrop BMECTE C ITUM YCTPOUCTBOM JOJKHBI PACCMATPUBATHCS KaK
enunoe nenoe cornacHo 'OCT 11677 u 'OCT P 52719.

5. Ilpu npeBbILIEHUH HANpPSKEHHUs] B COOTBETCTBUU C . 3, 4 mpuMeyaHUll HampspKeHUe Ha
000 CTOPOHE HE JIOJDKHO IMpEeBbIIaTh Haubobliee padouee HanpskeHue, ycranoBiaeHHoe I'OCT
721.

[IpoMeXyTOK  BpEeMEHH MEXAY JABYMs  TOBBIIICHUSIMHU  HaNpPSOKCHUS
IIATENHHOCTRIO OT 20 ¢ 70 20 MUH JOKEH OBITh HE MeHee | 4, JIUTEeNbHOCTRIO 1; 3;
8 4 — He MeHee 12 4. Eciu nmoBbIIEHUE HANPSHXKEHUS IJIATEIBHOCTHhIO 20 MUH UMETO
MeCTO JBa pa3a (C YacOBBIM HHTEPBAJIOM), TO B TEUCHHE Ommkammx 24 d.
MOBBIILICHUE HANPSDKEHUSI B TPETUM pa3 JOIMYCKAeTCs JIMIIbL B Cly4ae, €Cld 3TO
TpeOyeTcsl BBUAY aBapUIHOM CUTyaIluy, HO HE paHee ueM uepes 4 4.

KonndecTBo 0myckaeMbIX B TEUEHHUE T'0/1a TOBBIIICHUH HAMPSIKEHUS YKa3aHO B
tabmune 2. Jna pnmurensHoctedd 0,1 u 1 ¢ KOJIMYECTBO MOBBIIICHUN HAMPSHKEHUN HE
periIaMeHTUPOBAHO.

5.2.4 He3aBucumMo OT 3HAueHUM MO TaAONMIE 2, TO YCIOBUIO Harpena
MAarHUTONPOBOAA TOBBIIMICHWE HANPSHKEHHUS B JOJSX HOMHUHAJIBHOTO HANpPSKEHUS
YCTAaHOBJIEHHOTO OTBETBJIEHUS JOJIKHO ObITh orpanndeno npu 20 mun 1o 1,15, nmpu 20
c-nmo 1,3.

5.2.5 3HaueHus1, NPOJOIKUTEIBHOCTh U KOJMYECTBO MOBBIIICHUN HAMPSIKEHUS
mTeNnbHOCTRIO 20 MHMH u Oosiee  mojjIekaT 00s3aTEIBbHOM  perucTpaluu
OTIEpPaTUBHBIM MEPCOHATIOM UJIM aBTOMATUYECKHU COTJIACHO MPHUJIOKEHUIO A.

5.2.6  JlonoJHUTENbHBIE  yKa3aHUs, CBSI3aHHbIE C  OJHOBPEMEHHBIM
BO3/EHCTBUEM MOBBILIEHHOTO HaMpsIKECHUS Ha HECKOJBKO BUJIOB
AIEKTPOOOOPYIOBAHUSI M C OPraHU3AIMOHHO-TEXHUYECKUMHU MEPOIPUATHIMU TI0
MPEyNPEKICHUIO MOBBIIIIEHUN HANIPSXKEHUSI CBEPX YKa3aHHBIX HOPM, JaHbl B [1].

5.2.7 3ammta TpanchopmaTopoB (BKJIIOYAs  3alllUTy HEUTpayie) oOT
MEepEeHANPSKEHUH TOCPEACTBOM BEHTWIBHBIX Pa3psAHUKOB WM OTrpaHUYUTEIEH
MepeHanpsKeHUH JOJHKHA OCYIIECTBIISATHCS B COOTBETCTBUU € YKazaHusmu [ 1, 2, 3].

5.2.8 B cooTrBercTBUM C [2], HEUCTONIB3yEMbIE OOMOTKH HM3IIETO U CPEIHETO
HaIpspDKeHUsT TpaHC(POPMaTOPOB, a TaKKe OOMOTKH, BPEMEHHO OTKJIFOYEHHBIE OT IIUH
PY B rpo3oBoii mepuoj, AOMKHBI OBITh COSAWHEHBI B 3BE31y WU TPEYTrOJIbHUK H
samuiieHsl OITH (BeHTWIBHBIMU pa3psIHUKAMU), BKIIOUCHHBIMH MEXIy BBOJAMHU
Kaxou ¢a3el U 3eMiiei. 3aliuTa HEUCIOJIb3yeMbIX 0OMOTOK HM3IIEro HaIpsHKEHHUS,
PACIIONIOKEHHBIX TEPBBIMM  OT MArHUTONPOBOJA, MOXKET OBITh BBIMOJHEHA
3a3eMJICHHEM OJIHOW M3 BEPIIUH TPEYroibHUKA, OJHOU W3 (a3 WM HEUTpald 3BE3/bI



mn60 ycranoBkoil OITH (BeHTHIIBHOTO pa3psiHUKA) COOTBETCTBYIOLIETO HAMPSKEHUS
Ha Kaxao0i ¢ase.

5.2.9 3amuTa HEeUCnoNIb3yeMbIX 0OMOTOK HE TpeOyeTcs, €Clid K HUM TOCTOSTHHO
nojicoeJuHeHa KalOenpHas JUHUSA JIMHOW He MeHee 30 M, uMMeromas 3a3eMJICHHYIO
000JI0YKY WJIK OPOHIO.

5.2.10 Heiitpanu oomotok 110 kB u Bbllie aBTOTpaHcOpMaTOpPOB, a TaKKe
tpanchopmaropo 330 kB u Belle 10KHBI pabOTaTh B PEKUME TIIYXOTr'0 3a3€MIICHHUS.
Tpanchopmartopsl 110 kB ¢ ucnbiTarenbHBIMU HanpsiKeHUAMHU HelTpanu 110 umu 85
kB u tpancdopmaropsr 220 kB ¢ ucnbiTaTensHbIM HanpsibkeHueMm Heitpanu 200 kB
MOTYT paboTaTh C pa33eMJICHHOM HEUTpalbl0 TNpU YCIOBUU 3alllUTHl €€
COOTBETCTBYIOIIUM PA3PSAHUKOM WM OTPAHUYUTEIEM NEPEHAIPSKECHHIA.

5.2.11 B cootBerctBUU C [2], mns 3amuThl HelTpamu oomoTtok 110-150 xB
CWJIOBBIX TpaHC()OPMATOPOB, HMEIOIIMUX H30JALUI0, MOHWKEHHYI0 OTHOCHTEIbHO
JUHENHOr0 KOHIAa OOMOTKHM M JIOMYCKAIOIIYI0 paboTy ¢ pa33eMIICHHOW HEWTpaiblo,
cienyer ycrtanaBiauBath OIIH, oOecneunBaromue 3amuTy WX H30MSLUMUA U
BBIICP)KUBAIOIIME B TEYEHUE  HECKOJIIBKMX  YacOB  KBAa3WYyCTAaHOBHUBUIMECS
nepeHanpssKeHus npu oOpbiBe (asbl TMHUH.

5.2.12 B mwe#tpanu TpaHchopmaropa, H3OJIAIUSA KOTOPOH HE JOMyCKaet
pa33eMJICHHUS], YCTAaHOBKA Pa3bEeIMHUTENECH HE JOMYCKAETCH.

5.2.13 Ilpy HEoOXOIMMOCTH OTKJIIOUEHHUS WM BKIIOYEHUS Pa3beIUHUTEIEM
tpancopmaropa 110 kB, wumeromero wu3osIuo0 HeWrtpanu kiacca 35 kB,
paboTaloIero ¢ M30JMPOBAHHONW HEUTpablo, MOCHEAHSS Mepe] OTKIIOUYEHUEM WIIU
BKJIIOYEHHEM JOJKHA OBITh 3a3eMJIEHA MPHU OTCYTCTBUM IMapajliebHO BKIIOYEHHOTO
TpaHchopMaTopa ¢ 3a3eMJICHHON HEHUTPAIbIO.

5.2.14 B cersax nanpspbxkenuem 110 kB u Bblle paz3zemieHne HeUTpain 0OMOTOK
110-220 xB TpanchopmMatopoB, a Takke BBHIOOp NEUCTBUS pEICHHON 3alllUThl U
MPOTUBOABAPUMHON aBTOMATHUKU JOJKHBI OBITh OCYILECTBIEHBI TaKUM O0Opa3oM,
YTOOBl TPU  PA3IUYHBIX  ONEPAaTUBHBIX M  ABTOMATHYECKUX  KOMMYTalHUAX
(OTKJIIOUEHHSIX) HE BBIACISUIMCh y4YacTKM ceTH 0e3  TpaHchOopMaTopoB ¢
3a3€MJICHHBIMH HEUTPAIISIMU.

5.2.15 Helitpanu peryiMpoBOYHBIX TpaHC(HOPMATOPOB, BKIIOYEHHBIX B
HEUTpaJid TJIABHBIX TpaHC(HOPMATOPOB, NOKHBI OBITH HArJyXO 3a3€MJICHBI, a Ha
JMHENHBIX BBOJAX PEryJIUPOBOYHBIX TPAHC(HOPMATOPOB TOJKHBI OBITH IPUCOETUHEHBI
BEHTWJIBHBIE Ppa3psAHUKH COIJJACHO YKAa3aHWAM pPYKOBOJCTBA IO JKCIUTyaTallUH
3aBO/A-U3rOTOBUTENS.

5.3 PykoBoacTBo no Harpy3kam TpancgopmMaTopos

5.3.1 Hopmbl NpoaOmKUTENbHBIX KPYIJIOCYTOYHBIX HAarpy3ok (Meperpysok), a
TaKXKe JOMYCTUMBIX aBapPHUHBIX MEPETPY30K C BO3MOXKHBIM TOBBHIIICHHBIM H3HOCOM
OyMaKHOW M30JSMU MPOBOJAA JaHbl B Tabmumax 3-6 B BHUAE JOMYCTUMOTO
koappunrenta neperpy3ku Kyon = Lion / Tiow, TI€

L on — IOMycTUMBIH TOK TpaHcopmaTopa, A;

I o — HOMUHANBHBINA TOK TpaHChOpMaTopa, A.

IIpu pabote Tpanchopmaropa ¢ koddunreHToM TpaHchopMaluu, OTIUIYHOM
OT HOMHHAJILHOTO, NOMyCTHUMBIN K03 umuert neperpy3k K on = Loy / Tiow ors, THE
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Liiom ors — HOMHUHAJIBHBIN TOK OTBETBJIICHUSI OOMOTKH, A.
5.3.2 3nauenue I,y caeayeT npuHUMATh MO MACTIOPTY TpaHChopMaTopa.
Tabnuua 3 — Harpy3ouHasi cnocoOHOCTB TpaHCc(hOpMaTOpOB

Kareropus Harpy3ku (meperpyskm) Honyctumbiii ko3pduument neperpysku Ky, (0. €.) npu
TEMIIEpAType OXJIAXKIAOUIEro Bo3ayxa (Boasl), 08, °C
-20 -10 0 10 20 30 40
Hopmanbnas KkpyriocyrouHas | 1,20 1,20 (1,15 |[1,08 [1,00 | 0,91 | 0,82
Harpyska (meperpyska)
Kpyrinocyrounas reperpyska c| 1,25 1,25 (1,25 | 1,25 | 1,20 | 1,15 | 1,08
BO3MOXHBIM MOBBIIIEHHBIM H3HOCOM
M30JISIHH
Tabnuma 4 — JlomycTuMble aBapuiiHble TIEPETPY3KH pacHpeAeTUTEeIbHBIX

TpanchopmaropoB (MomrHOCTEIO 10 16000 KBA BKIIOUUTENHHO M HANPSIKEHUEM 0
110 kB  BxmrountenbHo ¢ cuctemoit oxnaxiaenuss M (ONAN) co cpokom
skcruryatauuu o0 30 jer

[Tpo 10K TENTBHOCTD Jomyctumeiit koapdurment neperpys3ku Ky, (0. €.) mpu Temmneparype
IEepErpy3KH, 4 OXJIAXKIAIoNIEro Bo3ayxa (Boel), 0B, °C
-25 -20 -10 0 10 20 30 40
0,5 2,0 1,9 1,7 1,7 1,7 1,5 1,4 1,3
1,0 1,9 1,9 1,7 1,7 1,6 1,4 1,3 1,3
2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,3
4,0 1,8 1,7 1,6 1,6 1,5 1,4 1,3 1,2
8,0 1,7 1,7 1,6 1,6 1,5 1,4 1,3 1,2
24,0 1,7 1,6 1,6 1,5 1,5 1,4 1,3 1,2

Tabnuua 5 — JlonycTumble aBapuiiHble NEperpy3ku TpaHCPOPMATOPOB CpeHEN (10
100 MBA) u 6omnwmioit (100 MBA u 6oJiee) MOIITHOCTH C CUCTEMOHN OxJaxkaeHuss M
(ONAN) u /I (ONAF) co cpokom skcrmyaTaiuu 10 30 jet

[Tpo 10K TENEHOCTD Jonyctumeiit koaduiment neperpys3ku Ko, (0. €.) mpu Temmneparype
IepErpys3Ku, 4 OXJIAXKIAONIEro Bo3ayxa (Bosl), 0B, °C

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

Tabnuma 6 — JlomycTuMble aBapUitHBIC MEPErPYy3KU TPAHCPOPMATOPOB C CHCTEMOM
oxnaxzaenus Il (OFAF) u I (OFWF) co cpokom skcruryararuu 0 30 et

[Tpo 10K TENEHOCTD Jonyctumeiit koadduiment neperpys3ku Ky, (0. €.) mpu Temmneparype
IIEPErPy3KH, 4 OXJIAXKJAoNIEro Bosayxa (Bosl), 0B, °C

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

1 HopmanbHble Harpy3Kku HE BbI3bIBAIOT COKPAILIEHUE HOPMHUPYEMOI'O CPOKA CITYKOBI.

2 JIns mpoMeXyTOUHBIX 3HaYeHHUI OB JOMMYCTUMO UCHOJb30BaTh JIMHEWHYIO HHTEPIOJISILUIO.

3 Ilpu HepaBHOMEpHOW Harpyske TpaHchopmaTopa mo ¢azaMm AOMYCTUMBIE Harpy3Kd U
HEPErpy3Ku clenyeT ONpeAessaTh Uil HauboJiee Harpy>KeHHOH (a3l 0OMOTKH.

4 Jlns tpancopmatopoB ¢ cucteMoit oxnaxaeHuss M, [| u JILl remneparypa oxmaxkaromei
cpelbl MPUHUMAETCS paBHOM TeMIiepaType BO3[yXa IpU Meperpyske, a Ajas TpaHCPOpMaTOpOB C
cucteMoi oxnaxaeHus Ll - TemnepaTtype BoJibl Ha BXOJI€ B TEIJIOOOMEHHHUK.

5 He npumensats ans TpaHchopMaTtopoB co cpokoM 3kcrryarauuu 30 ser u Ooliee win
HAXOJSIIMUXCS B YXYIIIEHHOM COCTOSIHUU.

5.3.3 Ilpu meperpy3kax TpanchopMaTOpOB JIUTEIbHOCThIO 20 MUHYT U MEHEE
nonycTuMbie KOdDPUIUEHTH aBapuiiHON neperpy3ku K., MpuHUMAaIOTCsT OOJbIIUMHU
W3 JIByX 3HAUEHUN: TPUBEICHHBIX B Tabmumax 4 — 6 I NPOJOJDKUTEIBHOCTH
neperpy3ku 0,5 daca (B 3aBUCUMOCTH OT MOIIHOCTH W CHCTEMBI OXJIAXKICHUS
TpancopMaropa) U yKazaHHBIX B Tabsuie 7:

Tabnuma 7
[Tpo 10K TENBHOCTD Jomyctumeiit koaduiment neperpys3ku Ky, (0. €.) mpu Temmneparype
Ieperpy3Ku, MUH OXJIAXKIAoNIEro Bo3ayxa (Boel), 0B, °C
-25 -20 -10 0 10 20 30 40
20 cexysn 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
1 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
5 1,8 1,8 1,8 1,7 1,7 1,7 1,7 1,7
10 1,6 1,6 1,6 1,6 1,5 1,5 1,5 1,5
20 1,5 1,5 1,5 1,5 1,5 1,4 1,35 1.3

5.3.4 Harpy3ouHas crnocoOHOCTh TpaHC(HOPMATOPOB OMpeAenseTca Mpu
YCIIOBUSIX:

- 98 °C mst 6a30BOii YCIOBHO MOCTOSIHHOM TeMITEpaTypsl Haubojee HarpeToi
TOYKH OOMOTOK, MPU KOTOPOH CKOPOCTh PACUETHOTO H3HOCA BUTKOBOM H3OJSLUU
COOTBETCTBYET HOPMAaTUBHOMY CPOKY ciyk0bI Tpanchopmartopa, [OCT 14209;

- 138 °C s MakcHMaJIbHON TEMIIEpaTyphbl HanOoJIee HArpeTO TOUKH;

- 105 °C — MakcuMaJbHas JOIyCTHMAas TEMIIEPATYpa BEPXHUX CII0OEB MacIIa;

- BJIArOCOJEp>KaHUE TBEPAOM M30JALMM He Bblie 1% 1Mo Macce mpu BBOJE
TpaHCHOPMATOPOB B IKCIUTYaTALUIO U TpaHC(HOPMATOPOB, MPOIIECIIINX KAaTUTAIbHBINA
peMOHT; He Bblle 2% MO Macce Uil JKCIUyaTUPYEeMbIX TpaHc()opMaTopoB, B
coorBeTcTBUM C TpeOoBanussMu CO 34.45.51.300 [5] u MDOK 60076-7 [4] nus
HEJIONYILEHUS Ta30BbIAEIEHUS TBEPION U3O0JISIIUN.

5.3.5 Jna TtpanchopMaTtopoB, KIacCU(PUIMPOBAHHBIX IO TEXHUYECKOMY
COCTOSIHUIO KaK «yXYIIIEHHOE» corjiacHo [6], Harpy3o4yHas CIIOCOOHOCTh
YCTaHABJIUBAETCA MO PE3yJIbTaTaM UCIBITAHUN B COOTBETCTBUU C [7] 1 npuiioxkeHuu b,
B, I' nacrosimieit Muctpykuuu. Mcnpitanust TpancopMaToOpOB BBIMOJIHSAIOTCS C LENbIO
BBISIBIICHUS JIOKAJIbHBIX EPETPEBOB U YCUIICHHS] HOHU3ALIMOHHBIX ITPOLIECCOB.

5.3.6 VYkazanHble B Tabnuie 3 3HAUYEHHUS JOMYCTUMBIX KO3pduuneHto K,
JOJKHBI OBITH CHM>KEHbI Ha (0,2 B ciydae, €Clii yCTaHOBJIEHHbIE HAa TpaHchopmaTope
repMETUYHBIE BBOJBl HAXOJATCA Ha OCOOOM KOHTpOJe (Hampumep, HPOBOIUTCS
y4YalleHHBIM aHaJIN3 PAaCTBOPEHHBIX B MACJIE Ta30B).
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Ecim HoMmmHanmpHBIM TOK BBoma Ha 20 % BbIlle HOMHHAJIBLHOIO TOKa
Tpancpopmaropa, To 3HaueHus kodpdunmenta K,,; MOXKHO TpUHUMATH 110 TadIHIE 3.
Jlns oToro ciydasi, perieHue O BO3MOXKHOM CHIDKEHUU TIEPErpy3Kd NpPUHUMAET
TEXHUYECKUN PYKOBOAUTEH YHEPTOOOBEKTA.

5.3.7 nsa tpancdopmaropoB 220 kB, nepeuncieHssix B [8] m. 7.1, y KOTOpBIX
HE PEKOHCTPYMPOBAaHBI OOMOTKM (CHJIBHBIM HarpeB TOPILEBBIX KaTyIIeK H3-3a
pa3OyxaHus TOJCTOM JOMOTHUTEILHON U30JIAIMH U TIP.), IEPErPy3KU HE TIOMYCTUMBI.

5.3.8 Ilpu mnpogoDKUTENbHBIX TMEperpy3kax C BO3MOXHBIM TOBBIIICHHBIM
W3HOCOM M3OJISIIIUM W TpPH  KPaTKOBPEMEHHBIX aBapUHHBIX Ieperpy3kax, B
COOTBETCTBUM C Tabiuiel 3, MOKHBI OBITh MPUHATHI MEPHl IO YCHICHHIO
OXJaXAeHUs TpaHcHOPMATOPOB: BKIIOUCHBI BCE BEHTUIISTOPHI IYThs, PE3CpPBHBIC
OXJIAIUTEIH.

539 Jlna ycnoBudt paboTel aBToTpaHchopmaTopoB corjacHo 1. 4.1
HEO0OXOJUMO BBHITIOJIHUTH OTPAHUUYEHUS 1O TOKY B oOI1ei oOMoTKe. JlomyCTUMBIM TOK
(Izom.00) B 0OIIIEH OOMOTKE HE JOJKEH MPEBHIIIATH 3HAUCHHE:

Izlon.oo = I<z[01'1'IOO.1"OCT, (1)

rae K,on - mo Tabmnure 3,

looroct - nmomycTtumMoe 3HaueHHE TOKa oOOIeld OOMOTKH, YKa3aHHOE B
3aBOJICKOM JOKYMEHTAIIUH.

5.3.10 J[lna aBroTpanchopmaTopoB MoImHOCThIO cBbime 100 MBA B
cootBercTBHH € 1. 6.27 T'OCT P 52719 cnenyer npuHumath kodhpuimenTsl Ko, 115
MPOJOKUTENBHBIX ~ KPYIJIOCYTOUHBIX  HArpy3ok (MEeperpy3ok), yKa3aHHbIE B
3aBOJICKOM PYKOBOJICTBE I10 AKCILIyaTallMi aBTOTpaHC(HOPMATOPOB KOHKPETHOTO THIIA.

5.3.11 JlomyctuMmast meperpyska TpaHchopMaTOpOB C ITYThEBBIM OXJIAXKIECHHUEM
(1) mpu aBapuifHOM OTKJIIOYEHUU BCEX BEHTUJISATOPOB AYThsl OIMPEAEISICTCS IO
OTHOIIIEHUIO K MOIIHOCTH, KOTOPYIO OHU UMEIOT 0€3 IyThs (C oxiaxaecHueM M).

5.3.12 TpancdopmaTtopsl MomHOCTHIO 10 250 MBA ¢ oxnaxnenuem I u 1]
MIPU aBapUITHOM MPEKPaIICeHUH UCKYCCTBEHHOTO OXJIAXKIEHUs (MpeKparieHue padoThl
BEHTWJIATOPOB TIpu cucreme oxnaxjaeHus I, mupkynsuuu BOJBI MPU CUCTEME
oxnaxaeHus Il winm npu OJHOBPEMEHHOM TpPEKpalleHUd padOThl BOJSHBIX U
MacCIISIHBIX HACOCOB MPU CHUCTEME OXJIaxJeHHs I, BEHTWISITOPOB W HACOCOB IpH
cucteme oxyaxaenus J{1l) nomyckaroT paboTy npu Harpyske He 60jee HOMUHAJIbHON
B TeueHne 10 MHUH WIM peXuUM XojocToro xona B TedeHue 30 muH. Eciam 1o
MCTEYCHUH YKa3aHHOTO BPEMEHH TeMIlepaTypa BEPXHHX CJIOEB Macia He gocturia 80
°C, momyckaercs MOIAEPKUBATh HArpy3Ky He 0ojee HOMHHAIBLHOW 10 JOCTHXKEHUU
TEMIIEpaTypoil BEPXHHUX ciioeB Macia 3HaueHust 80 °C, HO He Gonee 1 yaca mocie
MPEKpaIeHUs] ICKYCCTBEHHOTO OXJIAXKICHHUS.

5.3.13 Jnsa tpancpopmaTopoB MoniHOCThIO 250 MBA u Gojee n0omycTHMBI
pexxumbl 1o 1. 5.3.12 mpu yciaoBuUM, YTO TeMImepaTypa BEpXHHX CJIOE€B Macjia HE
npesbiiaer 75 °C, eclid HMHOE HE OrOBOPEHO B HOPMATMBHOM IOKYMEHTALMU
TpaHchOpMATOPOB TAHHOTO THUIIA.

5.3.14 Ecau onpHodasHbie TpaHcPOpMaTOpbl, COEAUHEHHBIE B Tpex(azHyIo
rpyniy, umeroT pasHble Hanpspbkenus: K3 (Uy) (oTHOIIeHHe MakKCUMalIbHOTO 3HAYEHUSI
Ui kK MuHUMabHOMY 60J1ee 1,2), ToO He0OX0AMMO KOHTPOJIUPOBATH TOK IO TOH (asze, B
KoTopou HanpspkeHue K3 MuHUMaIbHO.
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5.3.15 Jlns TpaHchOpMaTOpoB ¢ HaNpaBJICHHOW UUPKYJIAIMEH Macia B
ooMoTkax (cucrema oxnaxaenuss HILI, H/L]) nomycTuMbl Harpy3ku U Meperpys3ku B
COOTBETCTBHUM C PYKOBOJCTBOM IO JKCIUIyaTaluu TpaHcdopmaropa 3aBoja-
MU3TOTOBUTEJIS.

5.4 Pabora cucreM OXJIAKIeHUSA

5.4.1 Jlns tpanchopmMaTopoB ¢ cucteMon oxnaxaenus Jl qomyckaercs padora ¢
OTKITIOUEHHBIM JYThEM, €CITH TEMIIEPATYPa BEPXHHUX CJIOEB Maciia He npesbimaer 55°C
Y Harpy3ka MEHbII€ HOMUHAIBHOMN. J[yThe MOJKHO BKJIIOUATHCS aBTOMATHUYECKH MPH
JOCTIKCHHH Temrieparypsl Macna 55 °C wiM 1pH  IOCTHKEHHH HOMHHAJIBHOM
Harpy3ku BHE 3aBHCUMOCTH OT TEMIEPATYpbl Macjia, €CIM HE OTOBOPEHO HHA4€ B
3aBOJICKOM PYKOBOJCTBE I10 SKCILTYaTallHH.

JlyTbe NOMKHO aBTOMATUYECKH OTKIIKOYAThCA MPU CHUKEHHM TEeMIEpaTypbl
macita 10 50 °C, eclii Ipu 5TOM Harpys3Ka MeHbIIIe HOMUHAIBHOM.

5.4.2 Ha tpancdopmaropax ¢ NpUHYIUTEIBHONW UPKYIIALMEH BO3IyXa U Macia
(oxmaxnenue Buma ML, HJALl) um nHa TtpaHchopmaTopax ¢ NPUHYAUTETbHON
nUpKyJsinuet Boabl U Macna (oxnaxknaenue Buaa LI, HII) ycrpoiicTBa oxmakaeHus
JOJIKHBI aBTOMATHYECKU BKJIIOYATHCS (OTKIIIOYATHCSA) OJHOBPEMEHHO C BKIIOYEHUEM
(oTkiroueHHeM) TpaHchopMaropa, €cild HE OroBOPEHO UHade B 3aBOACKOM
PYKOBOJICTBE 1O 3KCIUTyatauuu. [IpuHyauTenbHas HUPKYJISLIUS Macia JO0KHA OBITh
HEMpEepbIBHOM HE3aBUCUMO OT Harpy3ku. llopsaoxk BkiItoueHHs] (OTKIIOUYEHUS)
CUCTEMBl OXJIAXKJICHHSI JOJDKEH OBITh OMNpeleieH B 3aBOJCKOM PYKOBOJCTBE IO
DKCIUTyaTalluM M MOXET MpeaycMaTpuBaTh, Hanmpumep (0COOEHHO B HOBBIX
TpaHchopMaTopax), BKIIOYEHHE HUPKYISIIUU Macja IpHu JOCTUXKEHUU Harpy3ku 60 %
HOMUWHAIBHOU.

IIpn HOMUHANIBHOW HArpy3Ke Pa3HOCTh TEMIIEpATyp MAacia Ha BXOJIE€ U BBIXOJE
u3 oxiamurens 1] (HLY) nomwkaa 661Th He Menee 10 °C.

5.4.3 Jlomyckaetcst paboTa TpaHchopMaTopoB, uMerImux oxnaxaenue 1 niu
I, mpy DOJHOM WM YacTUYHOM OTKIIOUEHUM BEHTWIATOPOB WM MPEKPALICHUU
UUPKYJISUAN BOABI C COXPAaHEHWEM LUPKYJIALMU MAC/Ia C HArpy3KO O HOMUHAIIBHOU
BKJIFOYHMTEIILHO, ECITH TEMITEpATypa BEPXHUX CJI0eB Macia He Boire 45 °C.

Honyctumass  Harpy3ka TpaHcdopmaTopa JOKHa  ObITh  YMEHbLIEHA
MPOMOPLMOHATBEHO  YMEHBIIEHUIO 4Yucia paboTalomMX OXJaJAUTENed CUCTEM
oxnaxnenus LI, 11 (6e3 yuera pe3epBHOro OXJaguTens), B ClIydyae MX aBapUHHOTO
OTKJIIOUEHHS.

5.4.4 BxiroueHue M OTKIIOUYEHHUE TpaHC(HOPMATOPOB B 3UMHEE BPEMsI.

54.4.1 BkimoueHue TpaHCHOPMATOPOB HA  HOMUHAIBHYIO  HarpysKy
JOMYyCKaeTCs:

- ¢ cuctemaMu oxjaxjaeHus M u J| npu n1000il oTpuiaTeIbHONW TeMIiepaType
BO3/1yXa;

- ¢ cucremamu oxnaxaenus Ll u L] npu Temriepatype oKpyKaromero Bo3ayxa
He Hmwke mMuayc 25 °C. Ilpu Gojiee HHU3KHX TEMIIEpaTypax TpaHCHOpMaToOp IODKEH
OBITH MPEIBAPUTEIBHO MPOTPET BKIOYEHUEM Ha HArpy3ky okosio 0,5 HOMHHAIbHOU
0e3 3alycka CUCTEMbl LUPKYISIUMU Macia 0 JOCTHXKEHHSI TeMIIepaTypbl BEPXHUX
cioeB Maciia Muayc 25 °C, mociie 4ero JoJKHa ObITh BKIFOUYEHA CHCTEMA IIUPKYIISAIIHN
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Macna. B aBapuilHBIX yCHOBHSX JOIyCKaeTcsl BKJIIOYeHHE TpaHchopmaropa Ha
MOJIHYIO Harpy3Ky HE3aBUCHMO OT TEMIIEPATYPhI OKPYKAIOIIETO BO3AYXa;

- ¢ cuctemoint oxnaxaenus HII (c HampaBieHHBIM TOTOKOM Macijia B 0OMOTKaX)
- B COOTBETCTBHH C 3aBOJICKUMU PYKOBOACTBAMHU IO SKCILTyaTallUH.

5.4.4.2 llupkynsuroHHbIE HACOCHI Y TpaHchopmaTopos ¢ oxnaxaeHueM 11 u 1]
ClieIyeT BKJIIOYATh NMPU TeMIepaType Macia He Himke muHyc 25 °C, a Hacocel ¢
SKpaHUpOBaHHBIM cTaTopoM (cepuu DTIID) - npu Temreparype He Huke Munayc 20°C.

5.4.4.3 Ilpu Hanmnuuu B cucteMe oxnaxzaeHus L[, HI[ myckoBoro Hacoca, npu
Temneparype Huke Muayc 10 °C cHayana BKIIOYAIOT ITyCKOBOM HAcoC, 3aTeM paboume
HAaCOCHI.

54.44 B 3uMHee BpeMs BO H30ekaHUE 3aMOPAKMBAHMS BOJbI B TpPyOKax
OXJaJAUTENEN BKIIOUYEHHE BOISHOIO HAacoca JAOMYCTHMO MOCIE MNpOorpeBa macia u
JOCTYKEHUS MM TeMIiepaTyphl He Hibke 15 °C Ha BXOjie B OXJIaIUTEb.

5.4.4.5 B 3uMHee BpeMsl MpU OTKIIOYEHUU TPaHCHOPMATOPOB C CHUCTEMAMHU
oxnaxnenus LI, HI[ momxen ObITh oOecnedyeH CHYCK BOJABI M3 OXJaAUTENed WU
yTEIUIEHUE UX C MPOBEACHUEM APYTUX MEPONPUATUNA BO N30€KaAHUE 3aMOPAKUBAHUS.

5.5 HapanyensHas padora TpancpopmaTopoB

5.5.1 TlapannensHas paboTa TpaHchHOPMATOPOB, HMMEIOIMIUX OJUHAKOBOE
HOMUHAJIbHOE HAIPSKEHUE, TOMYCKAETCA NMPU YCIOBUU:

a) TOXK/I€CTBEHHOCTHU I'PYIII COEAUHEHHUS] OOMOTOK;

0) paBeHcTBa  KO03(p(dULHEHTOB  TpaHchopmanuu (C  MOpeneTbHBIMU
otkioHeHUsAMH coritacHo 'OCT P 52719);

B) paBEHCTBAa HANPSHKEHUH KOPOTKOrO 3aMblKaHUs (C  MpeaesbHbIMU
otkaoHeHUsIMH coritacHo I'OCT P 52719).

[Ipu sTOM He Tpebyercs ocobas MpoBEpKa HArpy304YHOM CHOCOOHOCTH IO
(dhaxTopy napauieabHOU pabOTHI.

5.5.2 JomyckaeTcs mapajuiesibHas paboTa TpaHC(pOpMaTOpOB IMPU HEPaBHBIX
(cBepX CTaHIAPTHBIX JIOMYCKOB) HAINpPSIKEHUAX KOPOTKOTO 3aMbIKaHUS —W/WJIU
koa(pdunrenTax tpaHchopmaliu, eclii HAU OAHa M3 OOMOTOK HE HarpyxeHa Oolee
JOIYCTUMBIX Harpy30K 1o nojapasjaeiny 5.3.

5.5.3 JlomyckaeTcsi mapajienbHas pabora JBYX- U TPEeXOOMOTOUHBIX
TpaHcopMaTopoB Ha  BceX OOMOTKax, a Takke JBYXOOMOTOYHBIX C
TPEeXOOMOTOYHBIMM, €CJIM HHU OJHAa H3 OOMOTOK MapajieNbHO BKJIIOYEHHBIX
TpaHchOpMATOPOB HE Harpyxaercs Oosee ee JOMYyCTUMOM Harpy3Kd MO MoJpasiaeny
5.3.

5.5.4 BkiroueHue TpaHCPOPMATOPOB Ha MapalieNbHYI0 pabOTy AOMYCTHUMO
TOJIBKO TOCJI€ MPEBAPUTENHHON (Pa3UpPOBKH.

5.6 Obecneyenne CTONKOCTH IKCILIyaTHPYeMbIX TpaHcdopmaTopos npu K3

5.6.1 B tabnune 8 mpuBeneHbl OCOOEHHOCTH KOHCTPYKIMI TpaHC(hOpMaTOpOB
HEJIOCTATOYHO cTOMKHX npu K3.
Tab6nuna 8 — TpanchopmaTopbl HeJOCTATOUHO cTOMKHE TTpu K3

Tumsr n kareropun | ABTOoTpanchopMaTop [NToBeimaromue TpexgasHble TPaHCPOPMATOPHI
tpancpopmaropos | ATJILITH-250000/500 400 MBA, wm3roroBiaeHneie g0 1991 T
BKJIIOUUTEIBHO, KJIACCOB HANpsiKeHUs, KB
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220 330 500

Hecroiikas O6mas («CH») HH BH2 HH
oOMOTKa (Hapy>KHBII

CJIOM)
CrannmaptHoe

Hanpspkenue K3,
%

BH-CH 10,5
BH-HH 11,0 11,5 13,0
[Ipu3nak 1. Ilonmxennoe Hampspkenue | JIByxcinoinnas | Hannuume JIByxciolHas
HECTOMKOU K3 oobmoTka HH | xoHuenTpa obmoTka HH
Mo U pUKaAITIN (= 10,5%) i Haanune | BH2

2. BuyTpenHee | KOHIIEHTpa

pacroioxenne oomotku PO - | BH2
pEeryaupoBOYHON (HEYZAYHOE
10 TEIJIOBOMY PEXKUMY)

dakTryecku 1,6 3,8 2,1 1,6
JOMYCTUMBIA TOK
K3 croponst BH,
KA

[Ipumeuanue - K Hemocratouno croiikuM npu K3 mpuHamiexar Takke CIEIyIOIue
TpancpopmaTopsl 35-500 kB:

- tpancdopmaropsl 35 kB o I'OCT 11920: cepun TMH mounoctsio 2,5; 4,0; 6,3 MBA u
cepun T/l momHOCTBIO 10 1 16 MBA;

- TpaHchopMaTopbl cOOCTBEHHBIX HYXkJ, Hampumep, TP/IH-32000/35, Ge3 OykBbl «C» B
KOHILIe 0003HaueHus tuna (B ommuue oT HUX, cepust TPJIHC ycnoBHoro kiacca Hanpsbkenus 35 kB
o0nanaeT He0OX0UMOM CTOMKOCTBIO MpH K3 1 ynapHbIX TOJIYKax Harpy3Ku);

- tpancopmaropsl 110 kB mo 'OCT 12965 tunos T/IH-16000/110, TPALIH-63000/110,
TPALIH-80000/110;

- Hectanmaptaeie aBToTpanchopmatopelr ATJALITHI-125000/220, usrotoBnenusie B 60-x
rogax ¢ HomuHaubHbIM HamnpsbkenuemM CH = 115 kB (u ¢ pacnonoxxenuem oOMoTku PO BHyTpu
o011elt 0OMOTKH);

- astorpancopmaTtopsl 330-500 kB, msroroBieHHble paHee Troja, ykazaHHOTo B 5.6.4,
aBrorpancopmaropel  AOJILITH-333000/750/330, wusrotoBneHnHsie g0 1974 1., a Takxke Bce
aBroTpanchopmaropsl Turna ATALT(I')-240000/330.

5.6.2 Ecnu daxkTudecku nonyctuMbiid Tok K3, ykazanHblil B Ta0auie 8, MEHbIIIE
HAaYaJIbHOTO 3HAYEHUS Nepuoinyeckoi coctapistomei Toka K3 croponst BH (mpu K3
Ha 3axumax HH noseimaromux  TpancopmatopoB, Ha 3axumax CH
aBTOTpaHC(HOPMATOPOB) HEOOXOAUMO BHITIOJTHUTH CICAYIOIIUE MEPOTIPUITHUS

a) usmepenue conporusienus K3 (Zk) Ha oTKII04eHHOM TpaHc(opmaTope;

0) orpanmyenue Bo3aedcTBUi TOKOB K3 (mnga aBToTpanHchopmaTopoB)
n3MeHeHueM pexxkuma padbotsl AIIB mo 5.6.6.

5.6.3 Tlocne mporekanus Toka K3, mpespimaromiero GpakTUu4eCKu AOMYCTUMBIHI
TOK, YKa3aHHbII B Tabmnuie 8§, uameputb conpotuBieHuss K3 (Zk) Ha OTKIIOYEHHOM
TpaHchopmarope.

5.6.4 Ilepeuenp Oosiee CTOMKMX K TOKaM KOPOTKOTO  3aMbIKaHMS
aBTOTpaHc(hOpMaTOPOB:

ATAITH-125000/330/110, ATAIITH-200000/330/110 BeITtycka nocsie 1980 r.;
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ATALTH-250000/500/110 Beimycka mo ['OCT 17544 ¢ HanpsbkeHHEM
KOPOTKOro 3aMbIKaHus Mexy oomorkamu BH-CH 13,0 %;

AOJLTH-167000/500/220 Bointycka nociie 1975 1. ¢ HanpsiKEHUEM KOPOTKOTO
3ambIkanus Mexay oomotkamu BH-CH 11,0 %;

AOLTH-267000/500/220 Boinycka nociie 1980 r. ¢ HanpsiKEHUEM KOPOTKOTO
3aMmbikaHus Mexay oomotkamu BH-CH 11,5 %.

5.6.5 Jlns yxazanHblx B 1. 5.6.4 aBTOTpaHC(GOPMATOPOB, €CIM HAYaJIbHOE
3Ha4YeHUE Mnepuoanuecko cocrasisitomeid Toka K3 Ha BeBogax CH mpu K3 Ha
ctopoue CH aBtorpancopmaropa mnpesbimaer 0,8 gomyctumMoro TokKa lionrocr
TpexoomoroyHoro pexkuma K3, paccuumtannoro mo I'OCT P 52719 na ocHOBHOM
oTrBeTBIeHUM ycTpoicTBa PITH, cienyeT BBIMONHATH MEPONPUATHS MO W3MEHEHHIO
pexxuma padotsl AIIB o 1. 5.6.6.

5.6.6 Jlna orpaHuYeHHUs] YMClia OMACHBIX Bo3AeHcTBHM TOokoB K3 Ha 0OMOTKH
TpaHchOopMaTop Cleayer:

a) BBIOMpATh OUYEPEAHOCTH BKIIOYEHMs Bbikitouareneid npu AlIB nunum c
TaKUM pacyeToM, 4YTOoObl JIMHUA (€CIM HEeT JAPYTruX OrpaHWyYeHUi) BKIIOYANACh C
KOHIIa, MIPOTUBOIIOIOXKHOTO MOJICTaHIINH, Ha KOTOpOI YCTaHOBJIEH
aBTOoTpaHnchopmaTop;

0) ecyii BBITIOJIHEHUE TPEOOBAHUM O BKIIFOUEHUU aBTOTpaHChOpMaTOpa C KOHIIA,
MPOTUBOIIOJIOKHOTO  TOJCTAHLIMKA HE TMPEACTaBISAETCS BO3MOXKHBIM, CIEAYyeT
BBITIOJIHUTh TOKOBYIO OJIOKUPOBKY ycTpoiicTBa AIIB. YcTaBky MakcuManbHBIX pene
TOKa BBHIOMPAIOT N0 QakTuyecku nonyctumomy Toky K3; mis aBroTpancdopmaTopon
ATALTH-250000/500/110 mo tabGaure 8 3To 3HaueHue paBHo 1,6 KA mo cropone BH.

5.6.7 Jns orpanuuyenuss onHodaszHbix TokoB K3 B ceTsix B HeWTpanu
aBTOTpaHC(POPMATOPOB MOKET OBITH YCTAHOBJIEHO TOKOOPTaHUYMBAIOIIEE YCTPOIMCTBO
10 COIIACOBAHUIO C 3aBOJIOM-U3TOTOBUTENIEM aBTOTpaHC(hopMaTopa.

5.6.8 Jlis aBroTpaHchOpMaTOpOB, YKa3aHHBIX B M. 5.6.1, U Ipyrux HECTOMKHUX
npu K3 tpanchopmartopoB MomiHocthio 63 MBA u 6onee Hauboliee 4acThIM BHJIOM
nedopmanii 0OMOTOK MO JEHCTBUEM 3JIEKTPOJAMHAMUYECKUX CUJI SIBIISIETCSA MOTEps
paaraibHON YCTOMUUBOCTHU (MOTEPSI KPyTioi GopmMbl 0OMOTKH) BHYTPEHHUX OOMOTOK
HH, CH, o6meit oOmorku, oomotrku BH2. Ilpu sTomM nedopmaius oxBaThIBaeT
CYLIECTBEHHYIO YacTh BBICOTBI 00MOTKH. Haumbonee 3(d@exkTuBHBIM CpeacTBOM
BBISIBJICHUSI TaKUX TMOBPEXIACHUN CiyXkaT u3MepeHus compotuieHuss K3,
npeaycMoTpeHHbie B [5]. Jns octanbHbIX TpaHchopMaTopoB MomiHocThio 63 MBA u
BBIIIIE CJEAYET HCIOJIb30BaTh CIHEIUATbHBIE METOAbl JAMArHOCTUKH (YaCTOTHBIN
aHanu3, HHU3KOBOJIbTHBIE wuMMyibcbl (HBW)), BoisBisdtommue u Apyrue BHIIbI
nedopmanuii  (oceBble, TMOJEraHWe IMPOBOJOB, CKPYyUYMBaHHWE M pacKpydHBaHUE
00OMOTOK, teopmaluu 0TBOAOB u 1p.) [9, 10].

6 OnepaTuBHO-TEXHHYECKOE 00CTYKNBAHUE

6.1 Ilepen BkItOueHHEM TpaHcopmaTOopa TMOCIE MOHTaKa WIM PEMOHTA
00CTy>KMBAIOIINI 1epcoHasl 00s13aH MPOBECTU TIIATENbHBI OCMOTpP TpaHchopMaTopa
U onpoboBaHue TpaHchopMaTOpa HOMUHAIBHBIM HAIIPSKEHUEM.

6.2 Ecnu nocie nociieqHel MPOBEPKU U U3MEPEHHUM XapaKTepUCTUK H3OJIALINU
npouuio 6osee 3 MecsueB, nepen onpodoBaHreM TpaHcpopmaTopa HEOOXOAUMO:
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- Tpou3BecTH (U3MKO-XMMHUUYECKH aHanu3 Maciia B Oake TpaHchopmaTopa B
COOTBETCTBUM ¢ TpeOoBaHusAMHU [5] (Tabnuma 22), a B 0ake KOHTaKTOpa COTJIACHO
PYKOBOJICTBY ITI0 dKCIuTyaTauuu ycrpoucrsa PIIH;

- U3MEpUTh XapaKTEPUCTUKHU U30J1UU Rgo 1 tgd Tpancdopmaropa;

- U3MEpPUTh COINPOTHUBJIICHHE IIOCTOSHHOMY TOKY OOMOTOK B paboyem
nonioxkenun ycrpoiicra PIIH w/unu I[16B, npenBaputenbHo clienaB HE MeHee Tpex
IMKJIOB TIEPEKIIFOYCHUN;

- TMPOU3BECTH H3MEPEHUE IMOTEPh XOJOCTOrO0 XoJa TpaHchopmaTopa Ipu
MOHM>KEHHOM HaIPSKEHUU

- TPOU3BECTU XpomaTorpaduyecKuid aHadu3 PACTBOPEHHBIX Ta30B B Maclie
TpaHchopMaTopoB MolIHOCTHIO 63 MBA 1 Gornee.

6.3 IIpoBepuTh MOKa3aHUs BCEX TEPMOJATUYMKOB U COOTBETCTBUE YPOBHS Macia
B paclIMpuTese TeMreparype maciia B 0ake TpaHchopmaropa.

6.4 YOenutbcsa B OTKPBITUM: OTCEYHOI'O KIAlaHa; 3aloOpHON apMarypbl Ha
MAacJIONpOBOJIaX CUCTEMBI OXJIAXKIEHUS W Ta30BOr0 pejie; OTCYTCTBHM BO3/AyXa B
ra3oBOM peJie.

6.5 IIpoBepUTh COOTBETCTBUE YyKa3zaTelen mnojoxkeHus Bcex yctpoictB PIIH u
[1bB, 3a3emnenue 0aka, OTCYTCTBHE MOCTOPOHHUX MPEIMETOB Ha TpaHcopMmaTope u
TE€YU Macla.

6.6 3aKOpOTUTh HEHUCIIONb3yeMble BTOPUYHBIE OOMOTKH TpaHC(HOPMATOPOB
TOKa.

6.7 IIpoBepuUTh MOACOECIMHEHNE K JIMHEMHBIM BBOJIaM U HEUTpaAIH pa3psiIHUKOB,
OrpaHUYUTENEH TMepeHaNpsKeHU, BXOAAIINX B CXEMY 3allUThl TpaHc(opmaTopa B
COOTBETCTBHH C MPOEKTOM.

6.8 Hewucnonpzyemble OOMOTKM HHM3IIET0O MW  CPEAHEr0  HANpPSKEHUS
TPEXOOMOTOYHBIX  TpaHC(HOopMaTopoB  (aBTOTpaHCHOPMATOPOB)  JOKHBI  OBITh
COEJIMHEHBI 10 TpeOyeMol cXxeMe B 3Be31ly WJIM TpeyroybHUK U 3amuieHbl OITH nin
BEHTWIBHBIMU pa3psAIHUKAMH, BKIIOYEHHBIMH MEXIY BBOJAMU Kaxiaol ¢(as3el u
3emiield. JlomyckaeTcsi BBIMOJHATH 3allMTy HEHUCIOJIb3YyEeMbIX OOMOTOK HH3LIETO
HaIpsHKEHUs], PACTIOI0KEHHBIX MEPBbIMU OT MAarHUTONPOBO/IA, 3a3€MJICHUEM OJHOM M3
BEPIINH TPEYTrOJIbHUKA UM HEUTpaIu 3BE3/IbI.

6.9 Heuncnonp3yemas oOMOTKa oJIHO(a3HBIX TPEXOOMOTOYHBIX
aBTOTpaHc(popMaTOpOB, NpelHa3HAuYeHHAs Mg paboThl B TpexdazHoW rpymme Mo
CXEM€ TPEYroJIbHUK, MOXKET He cOOMpaThCcs B TPEyrosibHUK. [Ipu 3TOM OauH KOHeIl
¢da3bl 3TO OOMOTKM JOJKEH OBbITh 3a3€MJICH, a JIPYrol — 3allUIIEeH BEHTUJIbHbIM
paspsgaukom win OITH cooTBeTcTBYIOIIEr0 Kilacca HAMPSKEHUS.

6.10 3ammuTa HEUcHnoNb3yeMbIX OOMOTOK HE TpeOyeTcs, €Clii K HUM TOCTOSTHHO
npUcoeInHeHa KabelbHas JIMHUA IIuHOM He MeHee 30 M, uMmeromas 3a3eMJIEHHYIO
000JI0YKY WJIK OPOHIO.

6.11 CurHasnbHbIE KOHTAKThI Ta30BOTO PEJIE CIAEAYET BKIIOUUTh HA OTKIIOUYCHHE.

6.12 TIlpousBecTu MpOBEPKY MACHCTBUS BCEX NPEIYCMOTPEHHBIX 3alUT.
[IpoBepka nomkHa ObITh OOpPMIIEHA TOKYMEHTOM.

6.13 Ilepen BkItoueHueM TpaHchoOpMaTOopa, OCHAIIEHHOTO CHUCTEMOM
MOHUTOPHUHTA, BKJIIOUYUTH CUCTEMY.
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6.14 BxitoueHnue TpancdopmaTopa 1moji HanpspkeHUE He00X0IMMO MPOU3BOIUTh
C 3allUTaMU, 33/IeICTBOBaHHBIMU Ha OTKJIIOYeHUE. BKitoueHue tpaHchopmaropa moj
HaIpspKeHUe MPOU3BOIUTh HE paHee yeM uepe3 12 4 mociie mociaeHel T0IMBKUA Maciia
s TpancopmatopoB 110-500 kB u 20 g qyis tpancdopmatopoB 750 kB u He paHee
48 yacoB nocje MOHTa)ka TEPMOCU(POHHOTO UM AOCOPOIIMOHHOTO (PUIIBTPOB.

6.15 Bxutouenue tpancopmaTopa B CETh.

6.15.1 BxiroueHue B ceTb TpaHC(hOpMaTOpa MOXKET OCYIIECTBIISITECS TOTYKOM
Ha MOJIHOE HaNpsKEHHUE.

6.15.2 TlepBoe BK/IIOYEHHE TMOJ HANpPSHKEHHE TOMYKOM TpaHC(hOpMATOpOB
MOITHOCTBIO 6,3 MBA u Oosiee cieayeT nmpoBOoAuTh 2-3 pasza, Mociie 4Yero OCTaBUTH
TpaHchopMaTop Ha XoiocToM xoay Ha 2 4. [locie 3Toro TpancpopMarop MOMKHO
HarpyXarb.

6.15.3 IIpu BximroueHuu B paboty TpaHchopmaropa c¢ oxnaxaenuem LI, HIJ
HEO0OXOIMMO CHayalla BKJIIOYMTH MACISHBIA HAcOC, a 3aT€M BOJISHOMN (MM OTKPBITh
3aJIBHKKH 110 BOJIE), OTKIIIOUYAIOT B OOPATHOM MOPSIIKE.

6.16 KonTponb Harpy3ku TpaHcpopMaropa U TeMIEpaTypbl BEPXHUX CIIOEB
Macja JI0JKeH MPOBOJUTHCA B CPOKH, YCTAHOBIIEHHBIE TEXHUYECKUM PYKOBOJUTENIEM
HSHEProoObEKTa B 3aBUCUMOCTH OT CTENEHM 3arpy3Kd, BPEMEHHU roja, Ha3HAuCHUS,
MeCTa YCTAaHOBKHU U TEXHUYECKOI'0 COCTOSIHUS TpaHCcPopMaTopa.

6.17 Ilpu npousBoACTBE KaxKa0ro nepekiatoueHus: ycrpoiicts [1bB Heo6xoaumo
MPOU3BOJIUTh UX NPOKPYTKY 1o 10 pa3 U3 OJHOTO KpalHEro MoJyioKeHUs B APYroe,
€CJIM HE OTOBOPEHO MHAYe B PYKOBOJICTBE IO IKCIUTyaTalluU 3aBO/Ia-U3TOTOBUTEIS.

6.18 Ocmotp TpanchopmaTopoB.

6.18.1 Paboraromue TpaHcopMaTophl CleIyeT OCMaTpUBaTh C COOJIIOICHUEM
mpaBuJl 6e301macHocTH coryacHo [11].

6.18.2 Ocmotpel TpaHchopMaTOpoB O€3 OTKIIOUECHHS MPOU3BOIUTH B CPOKH,
YCTAHOBJIEHHbIE TEXHUYECKUM PYKOBOJIUTENIEM SHEProoOBbEKTa B 3aBUCUMOCTH OT HX
HA3HAYEHHUSA, MECTa YCTAaHOBKHM, TEXHHYECKOIO COCTOSHMS M YyKa3aHUl 3aBOJOB -
M3TOTOBUTETIEH.

6.18.3 Ilpu ocMoTpax TpaHchOpMaTOPOB CIIEAYET TPOBEPSTH:

- coctosiHue (aphOopOBBIX U30ISATOPOB, MOKPHIIIEK BHICOKOBOJIBTHBIX BBOJIOB,
YCTAaHOBJIEHHBIX Ha TpaHchopMaTopax paspsAHUKOB, ONpPENeNsis HaIUYUue WU
OTCYTCTBHUE TPEILMH, CKOJIOB Qapdopa, 3arpsi3HEHU;

- 1EJOCTh U UCIPABHOCTh MAHOMETPOB (B CHUCTEMAX OXJIAXKIEHHUS), YCTPOICTB
IJICHOYHOM M a30THOM 3alllUThl, TE€PMETUYHBIX BBOJIOB, TEPMOCHTHAIU3ATOPOB U
TEPMOMETPOB, MAacJOyKa3aTelei, Tra3oBbIX peje, MeMOpaHbl BBIXJIONHON TpPYObI;
3aMeHy MeMOpaHbl TPOU3BOJUTh HAa AHAJIOTUYHYIO, M3TOTOBJICHHYIO 3aBOJIOM-
U3TOTOBUTEIIEM;

- TOJIOKEHHE aBTOMATHYECKUX OTCEUHBIX KIAaNaHOB Ha TPYOE K pacIIupUTEIIO;

- COCTOSIHME€ WHAMKATOPHOIO CHJIMKAreiass B BO3JYXOOCYLIUTENSX, HaJIUYUE
Macja B MacJsHOM 3aTBODE;

- coCTOsiHME (hIaHIEBbIX COCUHEHUN MACIONPOBOAOB (HaNIMUYKME TEUW Maclia)
CUCTEMBl OXJaXJeHHs, Oaka W Jpyrux Y3JI0B: BBOJOB, Yycrtpoiicte PIIH,
TepMOCU(POHHBIX (aCOPOIIMOHHBIX) (DUITBTPOB,;
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- OTCYTCTBHE Te€4el Macjla M  MEXaHUYECKUX  MOBPEKICHUM  Ha
TpaHchOpMAaTOPE U €T0 Y3JaxX; UCIIPABHOCTH SJIEMEHTOB 3a3€MIISIIOLIETO YCTPONCTBA;

- HUCIPaBHOCTh CHCTEMbI OXJIAXKJEHHUS;, YPOBEHb Macjia B pacIIMpUTENSIX Oaka
tpancopmaropa, yctporicrea PIIH u BBOIOB; naBiieHHE Macjia B Te€pPMETUYHBIX
BBOJIAX;

- IIOKa3aHHUs CYETYUKa Iepeknouenun ycrpovicts PITH;

- COCTOSIHME KOHTAKTHBIX COEIMHEHMI 3a3eMJIeHUs 0aKa;

- JIaBJICHME MacJiia U BoAbl B cuctemax oxiaxaenus (L1, L, HLI;

- WCIPABHOCTb CHUTHAIM3ALMUA LUPKYJLLUHA Macia, OXJIAXJAIOLIEH BOJBI,
OCTAaHOBA BEHTWJIATOPOB, BKIIOYEHUS PE3EPBHOTO OXJIAJAUTENS WIM UCTOYHUKA
nuranusa. llpy  HeucnpaBHOM — CUTHAIM3allMM  HE  paspelaeTrcss  OCTaBIIATH
tpancdopmaropsl ¢ cucteMamu oxiaxaeHus LI, LI, HII B pabore;

- Ppa3HOCTh TEMIIepaTyp Macia Ha BXoJie U Beixoze u3 oxyanurens L[ (HLI);

- COCTOSIHME TPaBUIHON MOJCHINKHU B MPUSIMKE MOJ] TpaHCHOPMATOPOM.

6.18.4 Ilpm pe3kux U3MEHEHUAX IMOTOJHBIX YCIOBHM, II0 YKa3aHUIO
TEXHUYECKOTO PYKOBOAMTEINS HHEProoObEKTa, CIENyeT IPOBECTH BHEOUEpEIHbIC
OCMOTpPBI  TpaHcpopMaTopoB. BHeodepenHble OCMOTpbl TpaHC(pOpMATOpOB Ha
MOJICTAHLIUAX C JCKYPHBIM MEPCOHAIOM 00s3aTeNIbHbI NPU MOSBICHUU Yy AUCIETYEpa
CUTHAJIa Ta30BOr0 pejie UM MOKa3aHUAX MpUOOPOB TEMIEPATYPHOTO KOHTPOJISI CBEPX
yKa3aHHbIX B 1. 5.1.3.

7 IKcmiryaTtanus TpaHcPOPMATOPHOI O Macjaa

7.1 BeiOOp Mapku cBexero macia, MmopsiioK CMEIIUBaHUS Macja pa3InYHbIX
MapoK, 00bEM W CPOKH TPOBEJEHUS O0TOOpa mpod macia st GU3UKO-XUMHUYECKOTO
aHanM3a Macia, TeMIeparypa 3aJIMBaeMOoro MacJja, YCIOBHs 3aJJUBKH MacliOM CUCTEMBbI
oxnaxaenus sugoB LI, 11, HI] (ecnu oHa mpoBOAUTCS OTIEIBHO OT 3QJIMBKH Oaka),
3amMeHa aJcopOCHTOB, 3aChIaeMbIX B (PUIBTPHI, U BBEIICHHUE MHTHOUTOPOB OKUCIICHUS
coryacHo [12].

7.2 Macino, He COOTBETCTBYIOIEe TPEOOBAHMIM CTaHIAPTOB WM TEXHUUYECKUX
yCJIOBHM Ha HUX, HE JOMYCKACTCS 3aIMBaTh B TpaHC(HOPMATOPHI.

7.3 TpanchopmaTopbl, BBOAUMBIE B 3KCIUTyaTalldI0 BIEPBbIE WU IIOCIHE
KaluTaJIbHOTO PEMOHTA, CIEAYET 3aJuBaTh (0JIMBATh) TPAaHCHOPMATOPHBIM MACIOM
M0J1 BAKYYMOM COTJIacHO Tadmuie 9.

Tabnuuma 9 — OcratoyHoe naBiIeHUE MPU 3aTUMBKE Maclia B TpaHC(HOpPMATOpHI,
BIIEPBBIC BBOJAMMBIEC B SKCIUTYaTAIMIO WY MOCJIE KAMUTAILHOTO PEMOHTA

Knacc nanpsixenus Hanuuue OcTtaroyHoe JaBieHue B 6ake, MM. PT.
TpaHcpopmaTopa, kB IIJICHOYHOM 3aIUTHI CT., HE boJee
110, 150 Her 410
110, 150 Ha 5
220 - 500 Her 10
220 - 500 Ha 5
750 Ha 1,5

7.4 Jlnsg tpanchopMaTOpOB C CHUIBHO HM3HOIICHHOW OYMa)KHOM H30JSLHUEH
0OMOTOK yKa3zaHHasi B Tabiuie 9 cTeneHb BaKyyMUPOBAHHUS MOXET OBITh OMACHOM.
Texnomorust 00paboTkM Macia (BKJIIOYasl CTENEHb BaKyyMHpPOBAaHUS) TPH
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COCTapHBIIEHCA TBEPAOW H3OJSAIMU JOJDKHA OBITh BBIOpaHa TIO PEIICHHIO
TEXHUYECKOTO PYKOBOJIUTEINS SJHEPIOCUCTEMBI (IHEPrOOOHEKTA).

7.5 Macno, 3anuBaeMoe M 3aluToe B ©Oak TpaHcopmartopa, CIeayeT
HCTBITHIBAaTh B COOTBETCTBUM C [5].

7.6 IlpoBepka macia u3 0Oaka KoHTaktopoB YyctpoiictB PIIH nomxna
BBINOJHATHCA coryiacHo 1. 10.20.

7.7 N30bITOYHOE MaBjeHUE Maciia B OXJaauTeNsax cucteM oxnaxaenus J11, 11,
HII nomxHo ObITh Ha 0,1-0,2 MIa BeIIIE, YeM BOABI.

8 UcnbiTanus TpaHcpopMaTOPOB B IKCILIYATALNH

8.1 Bugpl ucnbiTaHuii TpaHcopMaTOPOB B IKCILTyaTalUU:

- IIpU BBOJIE€ B DKCILUTyaTalHIoO;

- TpH KaluTaIbHOM PEMOHTE;

- TIpH TEKYILEM PEMOHTE;

- MEXJy PEMOHTAMMU.

8.2 MHcnblTaHus 1pu BBOAE B OKCIUyaTanuioo (B TOM YHUCIE IOCHe
BOCCTaHOBUTEJIILHOI'O PEMOHTA) MPOBOJSAT B NEPUOJ] MOHTAXa M MOCJE HETO Ha MECTe
YCTaHOBKH.

8.3 HcnblTaHusi MpU KanuTadbHOM PEMOHTE: MNpH cJade B KaluTaJIbHBIN
PEMOHT, B IIpollecC€ pEMOHTa M TMOCJIe PEMOHTa TpaHCPOPMATOP JIOJDKEH
MOJBEPraThCs HCMBITAHUSM 1O TPEIBAPUTEIBLHO YTBEPKIACHHOW MpOrpaMme,
COCTaBJICHHOM B COOTBETCTBUM C [5, 13, 14].

8.4 O0BbeM U MepuoIMYHOCTh UCTIBITAHUI U U3MEPEHUN MPU TEKYIIEM PEMOHTE
Y MEXK]ly pEMOHTaMH YCTaHOBJEHHI B [5, 12, 15].

8.5 Pe3ynbTaThl UCHOBITAHWM CPAaBHHUBAKOT C YCTAHOBJIECHHBIMM HOpPMaMu, C
pe3ysibTaTaMH 3aBOJACKUX U3MEPEHUH, C JAaHHBIMU MPEAbIAYIINX U3MEPEHUH.

8.6 Pe3ynbTarhl BCceX UCIBITAHUN JOKHBI OBbITH OQOpPMIIEHBI MPOTOKOIOM. B
MPOTOKOJIE, IOMUMO PE3YJIbTATOB UCHBITAHUNA U U3MEPEHUH, JOJKHBI ObITh yKa3aHbl
METO/Ibl, MPUOOPHI M CXEMbl, MO KOTOPHIM MPOBOJAT MCHBITAHUSA, TEMIEPATypPhl
OOMOTOK, Macijia U T.N. DTU AaHHbIE HEOOXOAMMBI ISl COMOCTABICHUS PE3yJIbTaTOB
UCIIBITAHUM, TPOBEJACHHBIX B Pa3HOE BPEMS.

8.7 1IpOTOKOJBI UCHBITAHUN XPAaHAT B TEUEHUE BCErO0 BPEMEHU JKCILTyaTallUU
TpaHchopmaropa.

9 JleiicTBHUA MEPCOHAJA IPU HEUCIIPABHOCTH TPaHcpopmaTopa

9.1 OOGcnyxuBarIuid MepcoHall, OOHAPYX UB IMpPU OCMOTPE KaKyl0-IH0O0
HEUCIIPaBHOCTh TpaHcpopMaropa (Teub Macia WIM HEJAOCTATOYHBIA €ro ypOBEHb B
pacmupuTene, IOHWKEHHME YPOBHS Macila BO BBOJAE, TpEUIMHA Ha BBOJE,
HEJIOMYCTUMBIM HAarpeB BEPXHUX CJIOEB Maclia, HapylIeHHs paboThl CHUCTEMBbI
OXJIXKJICHHUS, TTOBBIILICHHBIN 1IIyM, BUOpaLMs U Ip.) 00s13aH NOCTaBUTh B U3BECTHOCTD
TEXHUYECKOTO PYKOBOJMTEINS MPEANPUATHS M NPUHIATH BCE MEPHI I YCTPaHEHHS
HeucrpaBHOCTH.  CBefeHUS O  HEUCNPABHOCTH  HEOOXOJUMO  BHECTH B
COOTBETCTBYIOIINE KYPHAJIbI.

9.2 Ilpu oOHapyXeHUU HEUCHPABHOCTH B TpaHCHOpMATOpE, YCTpaHEHHE
KOTOpBhIX 0€3 OTKIIOYeHHUs TpaHchopmMaTopa HEBO3MOXHO, PEIICHHE O BBIBOJE B
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PEMOHT TPUHUMAETCA PYKOBOAMTENEM SHEProoObEKTa IO COrJacoOBaHUIO C
CUCTEMHBIM  OIEPATOPOM, ecni  TpaHchopmaTtop — SABISETC  OOBEKTOM
JUCTIETYEPU3ALINH.

9.3 B cersax 110-220 kB npu mnosBieHUH HEMOTHO(PA3HOTO PEKUMA MUTAHUS
TpaHcOpMATOPOB, padOTAIOMIMX C M30JIMPOBAHHON HEWUTpasiblo, OINEpaTUBHbIE
JEUCTBUS O 3a3€MJICHUIO HEUTpaiau 3THX TpaHC(HOPMATOPOB HE JOMYCKAIOTCS, CM.
Takxe 1. 5.2.15.

9.4 Ilpm ™MenneHHOM CHIKEHUUM YpPOBHA Macja B pAaCIIUpPUTENe HUXKe
HOPMAaJIbHOM OTMETKH B MPOIECCE CHUKEHUSI Harpy3KH WIIM OHMKEHUS TeMIIepaTyphbl
OKpPYXAaIOIEro BO37yXa HEOOXOAUMO MPHUHATH MEPbl K BBISICHEHUIO U YCTPAHEHUIO
MIPUYMH HEUCIIPABHOCTH U JIOJIUTH B TpaHCPOPMATOP MACIIO.

9.5 Ecam u3-3a cUIbHOM Teyd YpOBEHb Maciia B TpaHchopMaTtope OBICTPO
CHI)KAeTCsl, HEOOXOJUMO IPHUHSITH CPOYHBIE MEPHI MO YCTPAHEHUIO TE€YH, MOCIE YETro
JOJIUTH MAacjo B TpaHC(HOPMATOP 10 COOTBETCTBYIOIIETO YPOBHSI.

9.6 Ilpu cHmwxeHuU ypoBHS Macyia (OBICTPOM WM MEJJICHHOM) HE CIeayeT
MEePEBOJIUTD LIETIb OTKIIOUEHHUS ra30BOM 3alUThl HA CUTHA.

[Ipu pabGote peie ypoBHS Macila Ha CHUTHaJl MPHUATh MEpPhl K OTKIIOYEHHIO
TpaHchopmaropa.

[locne ycTpaHeHHs HEUCIPABHOCTU W/WIIM OKOHYAHMS JTOJMBKU HEOOXOIHUMO
BBINTYCTUTh CKOMMBIIMICS BO3IyX U3 ra30BOI0 pelle.

9.7 Tlpum mnoOsABIEHMM CHUTHaJa O TMOBBIIMICHUH TEMIEPATyphl Macia Wi O
MpEeKpalleHn IUPKYJIALIUA Macjia, BOJAbl WM OCTAaHOBA BEHTWISTOPOB JYThs
00CITY>KMBAIOIINI MepcoHan 0053aH BBIACHUTH NMPUYUHY HEUCIIPABHOCTU U NPUHSITH
Mepel O ee YycTpaHeHuto. llpu AIUTENbHOCTH OTKIIOYEHUH MCKYCCTBEHHOTO
oxnaxaeHus cucrtem oxnaxnaenus L[, HAL, I, HLI, ceepx ykazannou B mm. 5.4.1 -
5.4.3, TpancdopmaTop JOKEH OBITh OTKITIOUCH.

9.8 Ilpu cpabaThiBaHUM Ta30BOTO pejie HAa CUTHAN JOJKEH OBITh MPOU3BEACH
HapY>KHBIM 0cMOTp TpaHchopmaTopa, OTOOpaH ra3 U3 ra3oBoro pene JJs aHanuza. Jis
oOecrieueHusi 0€30MAaCHOCTH TIiepcoHajda NpU OTOOpe ra3za W3 ra3oBOro peje u
BBISIBJICHUSI MPUYUHBI €r0 cpadaTbhlBaHMs JOJKHBI ObITh MPOMU3BEINEHBI pa3rpy3ka u
OTKJIIOUeHHE TpaHchopmaropa. BpeMs BbIIONHEHHS MEpPONPUATHIA MO pasrpy3ke u
OTKJIFOUEHHIO JOJIKHO ObITh MUHUMAIbHBIM.

9.9 Tlo pe3ynbrataM aHajd3a raza U3 razoBOro pelie, XpoMarorpaduueckoro
aHanM3a Macia, APYruxX U3MEpeHUui (MCIbITaHUuN) HEOOXOAUMO YCTAaHOBUTH MPUYUHY
cpaOaTbIBaHUSI Ta30BOTO peEJi€ Ha CUTHAN, OMNPENEIUTh TEXHUYECKOE COCTOSTHUE
TpaHchopMaTopa U BO3MOKHOCTh €0 HOPMaJIbHON AKCILTyaTal|Hu.

9.10 B ciyyae aBTOMaTHYECKOrO OTKJIIOYEHHUs TpaHchopmaTopa JelCTBHEM
3alllUT OT BHYTPEHHHUX MOBPEXKIEHUN TpaHchopMaTOop MOXKHO BKIIOYaTh B padoTy
TOJIBKO TIOCJIE OCMOTpA, UCIIBITAHUM, aHaJIM3a raza, Macjia U YCTPaHEHUS BbISIBICHHBIX
HapyLIECHUM.

B cnywae otkitoueHusi tpaHchopmaTtopa 3allUTaMH, IACHCTBUE KOTOPHIX HE
CBSI3aHO C €ro MOBPEXICHUEM, OH MOXKET OBbITh BKJIIOYEH BHOBb 0€3 MPOBEPOK.

9.11 Ecnu mocne orkitodeHus: TpaHchopmaTopa ra3oBOil 3allMTON MpoBepka
MoKasajia, 4YTO JIEMCTBUE 3alllUThl BHI3BAHO BHYTPEHHUM MOBPEKIECHUEM, TO
MOBTOPHOE BKJIFOUEHUE TpaHcPopMaTopa He T0MyCTUMO.
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9.12 Tlpu oOHapyxeHUU ederTa NMpeoXPaHUTEIPHOTO KJlallaHa OH TMOJJICKHUT
3aME€He, PEMOHT HE JOIIyCTHM.

10 Okenyaranus ¥ TeKymuii peMoHT ycrpoiicts PITH

10.1 YcrpoiictBa perynupoBaHus Hanpsbkenus noj Harpyskoi (PIIH) momxHb
DKCIUIyaTUpPOBAaThCS ~ COIJIaCHO  PYKOBOJCTBAM MO  JKCIUTyaTalMM  3aBOJAOB-
u3rotoBureneid. MecTHble HWHCTPYKIUMU JOJDKHBI OBITh COCTaBIIEHBI HAa OCHOBE
TpeOOBaHMI 3aBOACKUX PYKOBOJACTB MO JKCIUTyaTalldkd U TPeOOBAHMI HACTOSIIETO
paszeia.

10.2 Verpoiicta PITH TpanchopmaTopoB AOMKHBI MOCTOSIHHO HAXOAMUTHCS B
paborocniocooHoM cocTosiHuu. [Ipennoururenen apromatuueckuii pesxkum PITH.

10.3 Ilo corymacoBaHuio ¢ CUCTEMHBIM OIIEPATOPOM JOIYCKAETCS yCTAHABINBATH
HEABTOMATUYECKUU  PEXKHUM  PEryJupoBaHHs  HANpsoKeHUs — (Hampumep, Ipu
HEUCIIPaBHOCTSAX U pexumax paboTel TpaHchopMaTropa, NOpH KOTOPHIX OJIOK
aBTOMAaTUYECKOTO yMPAaBJIEHUS HE MOKET ObITh UCIOJIb30BaH) MyTEM JTUCTAHLIUOHHOTO
nepexiatoyenuss PIIH ¢ mynpra ynpaBneHusi, ecinu KojeOaHHs HANpsSHKEHUS B CETH
HaxoIsTCA B  Ipelenax, YAOBIECTBOPSIOIIUX  TpeOOBaHUA  MOTpeduTenen
AIEKTPOIHEPTUH.

Yucno  mepeKiioYeHu  JTOJDKHO — (DUKCUpPOBATHCS ~ CUETYMKOM  YHCIIa
IIEPEKITIOUYCHUN.

10.4 Tlpu pabGore TtpanchopmaTopoB, cHaOX)eHHBIX ycTpoiicTBoM PIIH c
6siokoM aBroMatudeckoro ymnpasieHus npuBogom PITH (BAY PIIH), momxHbl OBITH
oOecrnieuensl BbiBoA BAY PITH u3 paGoThl U BblJjaya CUTHAJIM3AIMU HEUCTIPABHOCTHU
pu:

a) HEBBINIOJIHEHMM KOMAaHJbl Ha TMEpeKIIoYeHne (3aCTpPEBaHUM KOHTAKTOB
n3buparenss B  NPOMEXKYTOYHOM  TOJIO)KEHUHM, HEUCIPABHOCTh  IPHUBOJHOIO
MEXaHU3Ma);

0) Beixoze u3 crposi BAY PITH;

B) UCUE3HOBEHUH NuTaHus npuBojaa ycrpoiicrsa PITH u BAY PIIH.

10.5 Ilpu mapamnensHOM  paboTe  TpaHC(HOPMATOpPOB,  CHAOKEHHBIX
yctporictBamu PITH ¢ BAY PIIH, nomxHbI OBITH TOMOTHUTEIHLHO 00ECIIEUEHBI BHIBOJ
BAY PIIH u3 paGoThl M cUrHaiIW3alus HEUCIPABHOCTU IMPU PaCCOrIacoBaHUU
ko3¢ puirieHToB TpaHchopmaluu TpaHchopmMaTopoB.

10.6 biiok aBTOMaTH4YECKOT0 YNpaBiIEHUs MPHU €ro MOBPEXKICHUU JOJIKEH ObITh
OTKII04EH, ycTpoiicTBo PITH crenyer nepeBecTy Ha AUCTAaHIMOHHOE yIIPABJIEHUE.

10.7 IIpm oTka3e cxembl OUCTAHIIMOHHOTO YymopamieHus ycrpoiicteo PIIH
CJelyeT MEepeBEeCTH Ha MECTHOE yIpaBiieHHe (IIPU HAJUYUHU MOCIETHEr0) U MPUHSITH
CPOYHBIE MEPHI MO BBISBICHUIO U YCTPAHEHUIO HEUCTIPABHOCTH.

10.8 Ilepexmtouenue ycrpoiicts PIIH Tpancdopmaropa, Haxomsmierocss Mo
HaIpsHKeHUEM, BpYUHYIO (pYKOSITKOM) 3ampeniaeTcsl.

10.9 B cxeme ympaBnenuss yctpouctB PIIH pomxHbBl OBITH HOCTOSHHO
BKJIIOUYEHBI OJIOKUPOBKH, HE TMO3BOJISIOIINE MPOU3BOJIUTh MEPEKIIOUEHHUE YCTPOCTBA
IIpU  TOKE, IPEBBIIIAIONIEM JONYCTUMBIA TOK Uil JTaHHOTO MEPEKIHYarOLIEro
yCTpPOICTBA, BOBHUKHOBEHUHU PACCOTIACOBAHUS MOJIOKEHUH Yy OJHO(PA3HBIX YCTPOICTB
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PITH u npu nOHM>KEHUM TEMIIEPATYPBI Macjia B KOHTAKTOPE PE3UCTOPHBIX YCTPOMCTB
PITH nwxe munyc 25 °C.

10.10 Ilpu ocmoTpax AEXKYpHBIM IEPCOHAJIOM peakTOpHbIX ycTpoiictB PITH
(ycrpoiicte PIIH ¢ TokoOrpaHMYMBAIOMIMMHU PEAKTOpPaMH) HEOOXOIUMO oOpaiath
BHUMAaHHE Ha CIIEAYIOLIEee:

a) COOTBETCTBUE TMOJIOXKEHUN Ha yKa3aTessiX B MPUBOJHOM MEXaHU3ME U ILIUTE
yIPABJIECHUS;

0) COOTBETCTBME TMOJOXEHUM Ha YyKaszaTelsdX MPUBOJHBIX MEXaHU3MOB
napajiebHO paboTalomuX TpaHCc(HOpMaTOpPOB;

B) CTpPOroe COOTBETCTBUE (PUKCHUPOBAHHOMY TIOJIOKEHUIO MPUBOJHOTO
MEXaHNU3Ma;

I') ypOBEHb Macia B Oake KOHTaKTOpOB (OH JOJKEH OBbITh B Mpe/esiax OTMETOK,
HAHECEHHBIX Ha MaclioyKa3aTele);

1) BHEIIIHEE COCTOSIHUE JIOCTYIHBIX OCMOTPY AJIeMeHTOB ycTpoiictBa PITH.

10.11 Ilpu ocmoTpe nexypHBIM MNEPCOHANIOM PE3UCTOPHBIX ycTporcTB PITH
(6sicTponeiicTByromux ycrpoicte PIIH ¢ TokoorpaHnyuBaroiuMu pPe3UCTOPAMH)
Heo0xo1MMo oOpaniaTh BHUMaHUE Ha CIEAYIOIIEe:

a) COOTBETCTBUE TMOJOXKEHUN Ha yKa3aTessiX B MPUBOJHOM MEXaHU3ME U IUTE
yIPABIECHUS;

0) COOTBETCTBHME IMOJIOKEHUH Ha YyKa3aTensiX MPUBOAHBIX MEXaHU3MOB Ha
yctporictBax PITH, umeronux nodazHoe ympamieHue, U napajjiebHO paOOoTarOIINX
TpanchopMaTopos;

B) CTpPOro€ COOTBETCTBUE (DUKCUPOBAHHOMY TMOJIOKEHUIO MPUBOJHBIX
MEXaHU3MOB B IMpejienax JOMyCKOB 0 JIUMOY;

I) HaIMYMEe HEOOXOJUMMOIO YPOBHSI Maciia B OTCEKE pacIIUpUTeNsl Uiau Oake
KOHTaKTOPOB;

1) YIUIOTHEHHUE 3arjiyliek U pa3beMoB (Te€UH Maciia HeJJOIyCTUMBI);

€) COCTOSIHUE 3alllUTHOM MeMOpaHbl 0aka KOHTAKTOPa;

&) pabory oborpeBareneil B mpuBoJax M mikadax ympaBieHHs 000TrpeBoM (B
3UMHUH TIepUoN);

3) COCTOSIHHE BO3JYIIHOIO IMPOMEXKYTKA: KOPIYC KOHTaKTOpa — pPa3psiAHHUK
(cokpareHue W30JISIIUOHHOTO pacCTOSHUS MIOCTOPOHHUMU npeaMeTaMHu
HEJIOMYCTUMO);

1) cocTosiHue THOKuX cimyckoB K BBojgaM BH unu CH, Ha KOTOpBIX yCTaHOBJIEHO
yctporcTtBo PITH;

K) BHEILIIHEE COCTOSIHUE JJOCTYITHBIX OCMOTPY 3JIeMEeHTOB ycTpoicTBa PITH.

10.12 Ilepexmouaromumu yctpoiicteamu PITH TpancdopmatopoB paspemraercs
OIepUpOBaTh MpPU TEMIIEpaType BepXHHX ciioeB Macia muuyc 20 °C u BbImie Juis
HOTPYKHBIX pe3ucTopHBIX ycTpoiicts PITH u munyc 45 °C u BbIle Jjiss YCTPOHCTB
PIIH ¢ TOKOOrpaHWYMBAIOLIMMH PEAKTOPAMM, a TAKXKE M1 NEPEKIIOYAOIINX
YCTPOIMCTB C KOHTAaKTOPOM, pACHOJOKEHHBIM Ha ONOPHOM H30JIATOpE BHE Oaka
TpaHchopMaTropa U 000pPyIO0BaHHBIM YCTPOHCTBOM UCKYCCTBEHHOI'O MOI0IPEBA.

10.13 DOkcrutyaTallmOHHBIA TMEepcoHaNl 00s3aH BECTH YYET paboThl yCTPOMCTB
PITH. KonuuecTBO mepeKItOUeHUH, MTPOBEICHHBIX MEPEKIIOYAIOIIUM YCTPOUCTBOM U
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3a(UKCUPOBAHHOE CUETYMKOM, YCTAHOBIICHHBIM B NPHUBOJE, CIEIYEeT MEPUOIUUYECKU
(ue pexe 1 pa3za B Mecsil) 3alIUCHIBATh B JKypHaJ WU nacnopT ycrpoiictBa PITH.

10.14 PeBu3us 21eMEHTOB CXEMBI YIIPABJIECHUS IPUBOJIOM MTPOBOAUTCS COTIACHO
PYKOBOJICTBY IO 3KCILTyaTallUd 3aBOJOB-U3rOTOBUTENEH, HO HE pexe | pasza B rom.
brok aBTOMaTH4YecKOro yrpapieHUs HEOOXOAUMO NPOBEPATh BMECTE C YCTPOHCTBOM
P3A. Ilpu 3ToM HEOOXOIUMO TPOBEPSTH:

a) COCTOSIHME€ BCEX DJEKTPUYECKHX KOHTAKTHBIX COEIMHEHMH (IpH
HEO0OXOIUMOCTHU MTPOBECTH PETYIUPOBKY);

0) UCTIPAaBHOCTh KOHEYHBIX BBIKIIOYATEIICH;

B) MCHIPAaBHOCTb OJIOKA aBTOMAaTUYECKOIO YMPAaBIECHUS W CTAOWIBHOCTH €ro
YCTaBOK.

10.15 Habnrogenue 3a NPUBOJAHBIM MEXAaHU3MOM 3aKJIIOYAeTCSI B €0
MNEePUOJUYECKUX OCMOTPAX, BO BpeMs KOTOPHIX MOATITUBAIOTCS OCIa0EBIINEe BUHTHI U
railku, mpoBepseTCs COCTOSIHUE KOHTAKTOB pejie U APYTUuxX NpruOOpOB, HATMYUE CMA3KU
Ha TPYLIHUXCA IETAIIX MEXaHU3Ma U B MAcCJIECHKaXx.

10.16 Ilpm skcruryatanuu npuBOAHBIX MexaHu3mMoB EM-1 ycrtpoiicts PIIH
cepuii. SAV, SCV, SDV, wuzrotoBieHHbIX 10 1983 T. U yCTAaHOBJIEHHBIX Ha
tpanchopmaropax AOJLTH-167000/500/220, ATALITH-250000/500/110, cnenyer:

a) o0ecreyuTh TepMETUYHOCTh IKadoB, oOpallas BHUMaHUE HA YIJIOTHEHHS
KaOeTbHBIX BBOJOB U JBEPIIbI MKada;

0) perynsipHO (IBa paza B T0Jl) IPOU3BOJAUTH OCMOTPBI U YUCTKY alIapaTyphl,
YCTaHOBJIEHHOH B MIKaQy;

B) IEPUOJUYECKU KOHTPOJIUPOBATH UCIIPABHOCTh YCTPOHCTB 000TIPEBa;

I') MPOBOJUTH TMPOBEPKY M OYUCTKY OT KOPPO3UM MATHUTHBIX IycKarejen
(mocie oOHapy>KeHUs MOTepH TepPMETUYHOCTH MIKa(OB MPUBOAA).

10.17 Yepes kaxabie 6 MeCSLEB CIENYET CMa3blBaTh HAPYKHBIE TPYILIHECS Y3JIbI
u neranu npusoja PITH nezamep3aromen cmaskoi.

10.18 Ha Ttpancdopmaropax ¢ BBIHOCHBIMH Pa3psIHUKAMU, 3alIUIIAIOITAMU
ooMoTky PO, oguH pa3 B roj] IpoBepATh UCIIPABHOCTH BEIHOCHBIX PA3psAHUKOB Mepe/]
HACTYIUIEHUEM I'PO30BOI0 MEPUOAA.

[Ipu Bcex paboTax Ha KOHTAKTOpPE M BBIHOCHOM pa3psIHUKE HEOOXOIUMO
MIPOBEPATH OTCYTCTBUE BO3AYyXa B ONMOPHBIX U30JIITOPAX MOJ pa3psIAHUKAMH, IS YETO
clielyeT OTBUHUYMBATH MPOOKH J0 MOSBICHUS Maca.

10.19 Tlocine MoHTaxka, KaXAOW PEBU3UU WIH JUIMTEIBHOTO OTKIIFOUEHHS
TpancopMaropa, a TaKke B ciiydae JIMTEIBHOTO OTCYTCTBUs TepekitodeHuid PTIH
(Oonee 6 mecsleB) HEOOXOIUMO MPOBOAUTH MPOKPYTKY M30MpaTesiss OTBETBICHHUM 11O
BCEM IIOJOXKEHUSAM 2-3 pasa [ CHATHS IUIEHKM OKHMCIOB C KOHTaKTHBIX
MMOBEPXHOCTEMN

10.20 Macno u3 6aka koHTakTOpoB ycTpoiictB PIIH crenyer ucnbIThIBaTH Ha
Hanuuue Biaru 1o OCT 1547 u Ha npoOMBHOE HANPSIKEHHUE TMOCIE OMPEIeICHHOTO
yycia NEPEKIIOYEHUN, YKa3aHHOIO B 3aBOJCKOM pPYKOBOJCTBE IO JKCILTyaTallUH
nanHoro yctpoictBa PIIH, Ho He pexe 1 paza B roa. MunHumanbHOe TPOOUBHOE
HanpspkeHue ykazaHo B Tabmuue 10. [Ipu cHmkeHnn npoOMBHOTO HANpsHKEHUs Macia
HUKE yKazaHHOro B Tabnuie 10, a Takke 1mocie yuciia nepektoueHnid, OoroBOPEHHOT 0
B 3aBOJICKOM PYKOBOJICTBE 110 HKCILTyaTalll, Macyo JOJKHO ObITh 3aMEHEHO.
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Macno npoBepsoT Ha KonndecTBeHHOE Biarocoaepxkanue no 'OCT 7822, ecnu
ATOTO TpeOyeT PYKOBOJCTBO IO AKCIUTyaTalluu, MPUYEM MIPU BJIArOCOACPKAHUU BBIIIIE
HOPMBI MacJ0 JOJKHO ObITh 3aMEHEHO.
Tadnuua 10 — [Ipo6uBHOE HanpsbKeHHE TpaHC(HOPMATOPHOTO Macia B Oake

KOHTAaKTOPOB
Tun yerporictsa PITH [IpoOuBHOE HanpsikeHue, KB, He MeHee
B KOHTaKTOpE JUISL 3aJIUBKU
PHT, PHO 22 30
PHOA na 35 xB 30 40
PHOA na 110 kB 35 50
PHOA na 220-330 xB 40 50
PC 25 40
SAV, SCV, SDV 30 50

[TpoOy macna He0O6X0AUMO OTOUpATh Yepe3 KaKIble S THIC. MEPEKIIOUECHUM, HO
He pexe | pasa B rog.

Otbop mpoObl Macna wu3 0akoB KOHTakTOopoB yctporcts PIIH ans
xpomaTorpauyeckoro aHajin3a pacTBOPEHHBIX Ta30B CJEAYeT MPOU3BOJUTH IPHU
penxkoM ucnonp3oBannu PITH, HanmpuMep, TOIBKO IIPU CE30HHBIX MEPEKIIFOUEHUSX.

3aMeHy Macia W TPOMBIBKY KOHTakTOpa TMPOBOJUTH IO 3aBOJACKUM
pykoBojactBaMm. [lpu 3ameHe Macina W3 0aka KOHTaKTOpa YHaisTh MPOAYKTHI
Pa3I0KEHUs Maca.

10.21 Tekyuiue pemonTsl yctpoiicTB PITH ¢ BriBoIOM UX U3 pabOThI NPOBOAUTH
COBMECTHO € TEKYIIUMH pEMOHTaMu TpaHcHOpMaTOpOB He pexke 1 pasza B rof, a Takxke
IIOCJIE OINPENEIIEHHOI0 YKCiia MEPEKIYEHNM, YKa3aHHOTO B 3aBOJICKOM PYKOBOJICTBE
I10 DKCIUTyaTalluu Ha JaHHBIM TUIl ycTporcrea PITH

Breouepenubie ocMOTpel KOHTAaKTOpOB ycrporcTts PIIH mposoaute B Ccpokwy,
yYKa3aHHBIE B 3aBOJCKOM PYKOBOJCTBE MO SKCIUTyaTaLNH.

10.22 [Ins KOHTaKTOpa, YCTAaHOBJIEHHOI'O HA OMNOPHOM M30JIATOPE, MpH
3arpsA3HEHHOM M YBJIQ)KHEHHOM MacJie CIEAYET IPH TEKYLIEM PEMOHTE IPOBOIUTH €TI0
peBusnio. bak KOHTakTOpa MOJHOCTHIO OCBOOOXTAETCsl OT Macia M OYMILNAETCS OT
IpsA3U, 3aTEM MOCJE TIIATEIBHOTO OCMOTpa 0aKk CHOBa 3aJIMBAETCS YHUCTHIM CYXUM
MmacioM. IIpoBoasT ocmoTp, peBU3HIO (IO 3aBOJCKOMY PYKOBOJACTBY) U CMa3Ky
3JIEMEHTOB IpuBoaa ycrpoiictsa PITH.

10.23 Cpok ciay>k0bl KOHTAKTOB KOHTAKTOPOB HE OJUHAKOB JIJIsl Pa3HBIX TUIIOB
yctporictB PITH. KoHTakThl 3aMEHSIOT B COOTBETCTBUHM C YKAa3aHUSIMHU 3aBOAA-
M3TOTOBUTENSL MPU HEYJIOBIETBOPUTEIBbHON KpyroBod nuarpamme (Ipu HapyluIeHUU
JIOTTYCKOB Ha YTJbl 3aMbIKAHUS U pPa3MBbIKaHUS KOHTAKTOPOB), MpPU OOHApYKEHUU
M3HOCA KOHTAaKTOB CBEPX CJIEAYIOIINX 3HAUEHUN:

- €CJIM TOJBI)KHBIE JyroracuteiibHble KOHTakThl ycTpoicTtB Tuna PHO(T)-13,
PHO(T)-21, PHO-17, PHO(T)-20, PHO(T)-23, PHO(T)-24 u HemnoJaBUXHBIC
ayroracutenabHble KOHTaKThl ycrpoiictB Tuna PHO(T)-13, PHO(T)-21 oGropenu mo
TOJIIIMHBI 7 MM, a HEMOJBW)KHBIE TyTOraCUTEIbHbIE KOHTAKThl ycTpoilcTB Tuna PHO-
17, PHO-20, PHO(T)-23, PHT-24 - no Tonmu#as! 24 MM;

- B ycrporictBax PIIH tuma PHOA BcnomorarenbHble M OyroracMTEIbHBIE
KOHTAaKThI MTOJIEKAT 3aMEHE, €CIIHM 3a30p MEXK/y IVIABHBIMUA KOHTaKTaMU MeHee 1MM B
MOMEHT CONPUKOCHOBEHUS BCIIOMOTaTENIbHBIX KOHTAKTOB;
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- B yctpoiictBax PITH tuna PC mMuHMManpHas J0MyCcTHMasi TOJNIIMHA IIaBHBIX
KOHTAaKTOB COCTaBJII€T: MeAHas 4YacTb - 1,5 MM, mertamiokepamuka - Imwm. Ilpu
MEHBILIEN TOJIIMHE KOHTAKTHI IOJIEKAT 3aMEHE;

- B ycrporicrBax PITH tuna SAV, SCV, SDV 3ameHa ayroracuTeiabHbIX
KOHTaKTOB JIOJKHA TPOBOJIUTHCA MPU TOJIIIKMHE BOIB(PAMOBOM KOHTAKTHON HaKIaAKU
MeHee | Mm.

10.24 He pomyckaeTcsi 3a4uiliaTh OOropeBILIME MOBEPXHOCTH KOHTAKTOB, TaK
KaK 3TO CO3/aeT JOMOJIHUTEIbHBIN H3HOC KOHTAKTOB M COKPAILAET CPOK UX CIYKOBI.

10.25 Tlopsnmok omepanuii Mo 3aMEHE KOHTAaKTOB M PETYJIHMPOBKA HaXKaTHS
JOJIKHBI CTPOTO COOTBETCTBOBATH YKA3aHUSAM PYKOBOJICTB 3aBOJ1a-U3TOTOBUTEII.

10.26 [Tocne moHTaxa i peMoHTa ycrpoiictBa PIIH B o6s3aTenbHOM nopsiake
MPOBEPAIOT €ro padboTy B 00beMe U MOCIEA0BATEIbHOCTH, YKa3aHHbBIX B PYKOBOJICTBAX
3aBO/A-U3rOTOBUTENS.

10.27 IIpu HCIIBITAaHUU TpaHCHOPMATOPOB (B TOM qucie
aBToTpaHchopMaTtopoB), cHabkeHHbIX ycTporctBoMm PITH, mepen BkitoueHnem ux B
paboTy mocie MOHTaXa WJIM KamuTalbHOTO PEMOHTa CJIEAYeT Ha XOJIOCTOM XOAY
MPOBECTH JIBA-TPH MOJIHBIX IUKJIA NEPEKITIOYSHUI Il TPOBEPKU paboThl yCTpOilcTBa
PITH.

10.28 [Ins CBOEBPEMEHHOIO BBISBICHHUS PAa3BUBAIOIINUXCA IOBPEKICHUM
mMnoptHeix yctporicts PITH tuno SDVI1, PC-3, PC-4, PC-9 cnenyer He pexe
OJIHOTO pa3za B 6 Mec. MPOBOJAUTH OTOOp Mpob Macina u3 Oaka TpaHcpopmaropa U
BBITIOJIHEHUE XpoMaTorpaduyecKkoro aHajin3a ra3oB, paCTBOPEHHBIX B Maclie.

10.29 IIpu oOHapy>KeHUH MPU3HAKOB MOBPEKIEHUS HEOOXOAUMO MPOU3BOAUTH
M3MEpPEHUs aKTUBHOTO CONMpPOTUBIeHUs: 0OMoTkH BH:

a) ns yerpoiictB PITH 6e3 npeanz6uparens — Ha BCeX MOJIOKEHUAX;

06) mus ycrpoiictBa PIIH ¢ mpenmsbuparenem — Ha TOJIOBUHE Jauara3oHa
PEryIMpPOBaHUS U B 000X MOJIOKEHUSIX Mpean30upaTes.

3Ha4YeHUs1 CONMPOTUBIIEHUM, TOJyYEHHBIE HA OJUHAKOBBIX OTBETBICHUSAX PA3HBIX
¢da3, He JOKHBI OTIMYATBCS APYr OT Jpyra Oosiee yeM Ha 2 % mNpu OAMHAKOBOM
temriepatype. Ecnu B macnopte TpanchopmaTopa ykazaHO paszauuue rno ¢gazam Oosee
2 %, TO 3TO JOJKHO OBITH YYTEHO NpPU CPAaBHEHUM W OrOBOPEHO B MPOTOKOJIE
U3MEpPEHUN;

B) ocuwuorpagupoBaHue padboOThl KOHTAaKTOpa M JpYrue perjiaMeHTHbIE
paboThI clieyeT MPOBOIUTH B COOTBETCTBUU C [16];

I') MPOBOJUTH €XKeroaHoe nepexiaouenue ycrpoiicts PITH Bo Bcem auamnasone.

10.30 Hns ycrtpoiicte PIIH Ttuma 3PHOA-110/1000, ycTraHOBIEHHBIX Ha
aBroTpancopmaropax tuna ATHALITH-200000/220/110, ATALITH-200000/330/110
u ATJUTHI-125000/220 u3-3a neperpeBoB KOHTAKTOB W30MpaTENs C MOCIEYIOIUM
po0oeM MACIISHBIX MTPOMEXKYTKOB, a TaKKe Pa3jioKeHUsS Macja M BbINAJEHUS IjaMa
OT TojiorpeBareneil HeoOX0IMMO MPOBOAUTH OTOOP MpoO Macia W3 u3dupartens s
xpomaTorpauyecKkoro aHajau3a razoB, paCTBOPEHHBIX B Maclie.

10.31 Ilpu oOGHapyxeHUU B MpobOe Maciia AUArHOCTUYECKUX Ta30B, MPOIYKTOB
pa3NoKEeHUs Macja U M30JIALMM MPUHATH MEPbl K BBIBOJY aBTOTpaHCcpopMaropa B
PEMOHT ¢ TOclenyloneil peBu3ued KoHTakTopa u uszbupatens. Ilpu 3ToMm
HE00XO0IUMO:
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- TNPOBEpPUTH IJIOTHOCTh 0aka KOHTaKTOpa BO M30exaHHe MonajaHust B Oak
n30uparens razo, oOpa3yroIuxcs Ipu paboTe KOHTakTopa. g 3TOro CauTh Macio
U3 KOHTAKTOpa, U3BJI€Yb BHIEMHYIO YaCTh, BEITEPETh HACYXO MOJOCTh 0aka. Y OeauThcs
B OTCYTCTBUM NMPOHUKHOBEHHUs Macja U3 Oaka u3zbuparens B OaK KOHTAaKTOpa yepes
YIUTIOTHEHUSI WIM NPONYCKHOW BEHTUJIb MEXAY KOHTAKTOpOoM U u3bupartenem. B
cllydae IOCTYIUICHUSI Macjla BOCCTAHOBUTH IUIOTHOCTh 0aka KOHTakTopa. BeHTni b Ha
naTpyoke Mexay u3ouparesneM U KOHTaKTOPOM JOJIKEH ObITh HaJexHO 3akpbIT. Eciaun
MEXAY JByMs MOCIEIHUMHU OTOOpaMu Mpod Macia Ha XpomaTorpaduyueckuil aHanu3
nepexiiroueHuss PIIH He npou3BoAMINMCH, IUIOTHOCTH KOHTAKTOpa JIOMYCKAETCS HE
IIPOBEPSTH.

- TPOBECTH PEBU3UIO U30UpPATENS C MOJIHBIM CIMBOM Macia. Bo BpeMst peBu3uu
IIPOBEPUTH COCTOSHUE KOHTAKTOB, KOHTAKTHOE Ha)KaTHE B COOTBETCTBUU C 3aBOJCKOM
noKymeHTauuei. [loBpexaeHHbIE 2IIEMEHTHI 3aMEHUTD.

10.32 Hamuuue ycrpoiictea 3PHOA-110/1000 y aBToTpanchopmaTopos,
yka3aHHbIX B 1. 10.30 Tumnos, ciaeayer paccMaTpuBaTh B KAYECTBE OAHOTO M3 BaXKHBIX
YCIOBUM HEOOXOIUMOCTH CIIUCAHUS TAKOIO aBTOTpaHC(HOpMaTopa.

10.33 DkcrulyaTallMUOHHBIM — mepcoHan o00s3aH  (UKCUpPOBaTh  JA€(EKTHI,
HEemnoJIaKu B paboTe W moBpexaeHusi yctporcts PIIH, uucno mepexntoueHuit no
3aMEHbI KOHTAKTOB, BBIIIOJIHEHHBIE PEKOHCTPYKILIUH, 3aMEHY y3JI0B U PEMOHTHI.

11 PemoHTBI TPaHC(OpMaTOPOB 0€3 3aMeHbI 00MOTOK U M30JISILIUH

11.1 Hacrosimmii pazgen pacnpocTpaHseTcsi Ha PEMOHT TpaHCchOpMaToOpoB
HanpspkeHueM 10 750 kB BKII0YnTENBHO, TPOBOUMBII B YCIOBUSAX DKCIUTyaTalUH.

11.2 Kaxzasiii TpanchopMaTop IpH ciaue B peMOHT, B MPOLIECCE PEMOHTA U MPU
NpUeMKEe M3 PEMOHTA JOJDKEH TOJBEpPraThCsl HUCIBITAHUSAM [0 MPEeABAPUTEILHO
YTBEPKJIECHHBIM IPOrpaMMaM.

11.3 Ecnu He OroBOpeHO HHay€ B 3aBOACKUX WJIM HMHBIX HOPMATHBHBIX
JOKYMEHTaX, MpOrpaMMOM  HCHOBITAHUW TpU CcJa4e B  PEMOHT  JIOJDKHBI
MpeaycMaTpUBATHCS

- HapY>XHBII OCMOTpP C BBISIBIEHHUEM Je(EKTOB U COCTABICHHEM BEJIOMOCTH
nedexranuu;

- HUchbITaHue 0aka Ha MIIOTHOCTD;

- HUCIbITaHWE MNpoObl TpaHchopMaTopHOro Macia ((PU3HKO-XUMUYECKUN
aHaln3);

- XpomatorpaduyecKuil aHalu3 ra3oB, pAaCTBOPEHHBIX B Maclie;

- TpOBEpKa M30JIALMOHHBIX XapakTepucTHK (Rep, tg0);

- u3Mmepenue conpotusieHus K3 tpanchopmaropa;

- U3MEpPEHHUE COMPOTUBJIEHUS OOMOTOK IOCTOSHHOMY TOKY Ha BCeX
orBeTBiIcHUsIX PIIH umm I11bB;

- HU3MEpEeHHUe MOoTepb XOJIOCTOr0 X0/1a MPU MaJIOM HANPSKEHUU.

11.4 IIpu peMoHTEe onpenensercs TEXHUIECKOE COCTOSHUE OCHOBHBIX Y3JI0B, a
UMEHHO:

- MAarHuTOIPOBOI;

- 0OMOTKHM U U30JISLNUS;

- nepexiodaromue ycrpoiictsa [1bB (npu nx Hanmuuun);
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- nepexmovaromue ycrpoiictsa PITH (mpu ux Hanuuum);

- 0ak u paclIMpuUTENb;

- TMpeaoXpaHUTENIbHBIC YCTPONCTBA;

- KOHTPOJBHO-U3MEPUTEIIbHAS alaparypa;

- BBOJBI 110-750 kB;

- CpeacTBa 3alIUThl Macja OT CONMPUKOCHOBEHUS C OKPYXKAIOIIUM BO3IYXOM;

- CHUCTEeMa OXJIaXKICHUS;

- mKkadbl aBTOMATUYECKOTO YIPABJICHUS OXJIKACHUEM (TTPU UX HATUYUHN ),

- cHUcTeMa IPEeAOTBPAIlCHHS B3pbIBa U MOXKapa.

11.5 Texnuueckoe cocTosiHME TpaHCcPopMaTopa, OCHOBHBIX y3JI0B M SJIEMEHTOB
KOHTPOJIUPYETCS IPU PEMOHTE T10 CIASTYIONIUM MOKA3aTeIIsIM:

11.5.1 MarauTtonpoBon:

- HaJIMuue MECTHBIX MEPErpeBOB, 3a00UH U NIJTAKOOOPa30BaHMUS;

- COCTOSTHUE U30JISIIIUU U CXEMBI 3a3eMJICHNUS;

- COCTOSIHUSI TIPECCOBKHM MarHUTOMPOBO/IA;

- CONPOTHBJICHUE W3OJSAIUUA CTSHKHBIX IIIMUJIECK OTHOCUTEIBHO MAarHUTHOMU
CHUCTEMBI;

- COINPOTHBJICHHUE W3OJSIIIUUA SIPMOBBIX OallOK OTHOCHUTEIIBHO MarHUTHOMN
cucTteMbl (MPU CHATBIX 3a3€MIISIONIMX IIMHKAX) WM COMPOTUBICHUE H3OJSAIUN
nony0aHIaxe U MOJBEMHBIX IUIACTUH  OTHOCUTENIbHO  aKTUBHOW  CTallH
MarHUTONpoBo/aa (Y MarHUTHBIX CUCTEM OCCIIMIICUHOW KOHCTPYKITUN);

- COCTOSTHHE CXEMbl 3a3€MJICHUS MarHUTONPOBOJA: 3a3eMJISIOMIUX IMHHOK M
KauecTBa UX YCTAHOBKH.

11.5.2 OOMOTKY U U3OJISAIIHS:

- YCWJIHUS MPECCOBKU OOMOTOK (JIJ1s1 KX A0TO IIPECCYIOIIEro KOJIbIA);

- pe3yibTaThl BHEIIHETO OCMOTpa Ha MPEAMET OTCYTCTBHUS COMPUKOCHOBECHHS
Mex1yha30BOM U30IAIUA ¢ OOMOTKaMHU U OTBOJIAMU;

- paccrosiHhe OT MEXIy(ha30BON HU30JISAIUU 0 MPECCYIOIINX KOJEI U JPYTrux
3a3eMJICHHBIX YaCTEH MarHUTOMPOBO/IA;

- TMpOBEpKa KPEIUICHUS SKPAHUPYIOIINX BUTKOB;

- MpOBEpPKa BEPTHKAJIBHOCTH CTOJIOOB TMPOKIAI0K, KpEIJIEHUsS OTBOJIOB,
COCTOSIHUSI TIa€K KOHTAKTHBIX COCIWHEHMH, 3aTSHXKKU TaeK pa3bEMHBIX COCAUHEHUM
OTBO/IOB;

- COCTOSIHHE OaKeIUTOBBIX LWJIWHIPOB, SKPAaHOB BBOJOB, KPEIUICHHUS PEEK
W30JIIIMOHHBIX OAphEPOB U IKPAHOB;

- MpOBEpPKa OTCYTCTBUS 3aMBIKAHUNA MEXIy NPECCYIONMMH KOJbllaMu (TIpu
pa3eNIbHON TPECCOBKE), a TaKkkKe MEXKIYy MNPECCYIONMMH KOJbIAMU M aKTUBHOM
CTaJbl0 MATHHUTOINPOBOJA, KacaHUs H3OJAIMOHHBIMA IWIMHAPAMH U peUKaMH
MPECCYIOMIMX KOJIell.

11.5.3 Ilepexmouatomue yctpoiictsa I1bB:

- COCTOSTHHE KOHTaKTHOTO y3Jia ¥ IIPUBOJIA;

- COCTOSIHHE KOHTAaKTHBIX TIPY)XKUH, TIPOBEpPKa YCHJIHUS, pPa3BUBAEMOTO
KOHTaKTHBIMU NpYy>kuHaMu B ycTpoiictBax [IBB 6apabannoro tumna (I16 u np.).

11.5.4 Ilepexmtouatomue ycrpoiictsa PITH:
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- BHEIIHUI OCMOTP KOHTAaKTOpa C MPOBEPKON COCTOSHHMS CBSI3M KOHTAKTOpA C
ra30BbIM PEJE U PACHIUPUTEIIEM;

- TpOBEpKa MaclioyKaszaTessi KOHTAaKTopa U OIpejesieHue 1eNocTu Auadparmbl
(MemMOpaHbI) 3aIIMTHOTO YCTPONUCTBA 0aka KOHTAKTOPA;

- MPOBEpKA LIBETA CUIIMKATeJIsd B BO31YXOOCYIINUTENE KOHTAKTOPA;

- ocMOTp wu30upaTesis C TMPOBEPKOM COCTOSHMUS MEXaHWYECKOW TMepeaaud,
NPYKUH KOHTAaKTOB, M3OJIALIMOHHBIX JeTallei U  TOKOMPOBOJOB, pPE3bOOBBIX
COEIMHEHU U KOHTAKTHBIX TOBEPXHOCTEM;

- OIpe/eNieHUE MapaMeTpoB KauecTBa TpaHC(HOPMATOPHOro Maciaa B Oake
KOHTaKTOPOB;

- HW3MEpPEHHE XapaKTepUCTHK KpPYroBOM JAHarpaMMmbl IOCIEA0BATEIBHOCTU
nencTBus 3i1eMeHToB yerporictsa PITH nocne pemoHra;

- MPOBEpPKA COCTOSHUS KOHTAKTOB ycTpoiicTB PIIH mo TonmuHe KOHTakTa niau
BOJIL()PaMOBOM KOHTAKTHOM HakJIajaku (B ycTpoicTBax Tuna SAV, SCV, SDV);

- W3MEpEHUE YCUIUS HAXKATHUSI B KOHTAKTAX KOHTAKTOPOB;

- W3MEpEHHE 3HAYEHUN CONPOTUBIIEHUS TOKOOIPAHUYUBAIOIINX PE3UCTOPOB;

- onpo6oBanue ycrtpoiictB PIIH Ha mnpenmer oTCyTCTBHS 3aeJaHuil Tmocie
cOopku TpaHchopMaTopa U COECIUHEHHUS YCTPOMCTBA C €ro MPUBOJOM (C MOMOIIBIO
PYYHOTO IPUBOJIA 110 BCEMY JIMANA30HY PETYIUPOBAHUS );

- ocrwuorpadupoBaHue padOThl KOHTAKTOB KOHTAKTOPA;

- IpoBepka pabOThl CHUCTEMBl aBTOMATHYECKOTO YIMpaBlieHUs paboToi
yctpouctBa PIIH, nuctanHnimoHHOro ynpasiieHUs IIPUBOIOM;

- MpOBEpPKa NPUBOAA YCTPOMCTBA: COCTOSIHUE BCEX KPEIMEKHBIX COCAUHECHUM;
HaJu4Yue€ CMa3KH B MACIEHKaX NOAIIWIHUKOB M MEXAY TPYIIUMHUCS YaCTIMH
MEXaHU3Ma M PEeayKTOpa; NPaBWIBHOCTh OCTAHOBKM NIPUBOJAa B BHIOPAaHHOM
MOJIOKEHUH W pabOThl KpaWHUX JJIEKTPUYECKUX M MEXaHUYECKUX OJOKUPOBOK, a
TaKkke OJOKMPOBKHM DJIEKTPOABUTATENsl MPU YCTAHOBJIECHHOM PYKOSTKE PYYHOIO
MPUBOJIa; CONPOTUBIICHUE W3OJSALUUA JJIEKTPUUECKUX IIeNeil; MpoBEpKH padOThI
JUCTAHIIMOHHOTO YyKa3aTess IIOJIOKEHHUSl YCTPOWCTBA, NEHCTBUE HArpeBaTelied MU
KOMAaHJHBIX KHOTOK.

11.5.5 bak u paciimpurens:

- HapyXHBI OCMOTP;

- YHUCTKAa;

- MPOBEPKA COCTOSHUS CBAPHBIX IIBOB;

- CIIyCK TIpsi3M U3 PACIIUPUTENs, JOJIMBKAa Maciia B ciiydae HeoOXOJMMOCTH,
IIPOBEPKA MACJIOyKa3aTells;

- MpPOBEpPKA COOTBETCTBHMS YPOBHS Macia B paCIIMPUTENE MOKA3aHUIO
MacJ0yKa3aTes;

- HCHBITaHMS HA MACIIOIUIOTHOCTb.

11.5.6 IlpenoxpaHnuTenbHbIE YCTPONCTBA:

- MPOBEPKA COCTUHEHUN U NPYKHUH KaXKIOT0O MPEJOXPAHUTEIBHOTO KJIallaHa;

- MpPOBEpPKA COCTOSAHUS W  KPEIUIEHHS  COEAMHUTEIBHBIX  IPOBOJOB,
AIEKTPOMArHuTa U KHOMKH OTCEYHOTO KJIanaHa;

- U3MEpPEHUsS CONPOTUBIEHUS HU30JSUMM OOMOTKH dJEKTPOMAarHura u
COEIMHUTEIBHBIX MPOBOJIOB;
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- MpoBepKa cpadaThIBaHUSI OTCEYHOTO KJIaraHa;

- OCMOTp W UCIBITAaHUSI Ha MACJIOIJIOTHOCTH MIPEAOXPAaHUTEIbHON TPYOBI;

- MpOBEpKa IEJIOCTU MEMOpPaHbI BBIXJIOMHON TPYOBl WIN MPETOXPAHUTEIHLHOTO
KJIalaHa;

- MpoBepKa pabOThI pefie JaBJIEHUSI, Ta30BOTO U 3aIIUTHOTO Peie.

11.5.7 KoHTposibHO-U3MEPUTENbHAS anmnaparypa:

- NPOBEPKA COOTBETCTBUS B3aMMHOTO TIOJOKEHHUSI pblyara M CTPEIIKU
MacJoyKa3aTensl U MPOBEPKH 3aMbIKaHUSI CUTHAIBHOU LIETIH;

- MPOBEPKA LEJTOCTU U U3OJISLIUM JIEKTPOIPOBOJIKH TEPMOCUTHATIU3ATOPA;

- MpoBepKa MpUOOPOB JJIsI UBMEPECHUS TEMIIEPATYPhl Maca;

- MPOBEpPKA peJie YPOBHS Macia;

- MPOBEPKA BTOPUYHBIX IIETICH.

11.5.8 Beoabr 110-750 xB: pe3ynbraThl HCOBITAHUSA BBOJAOB B COOTBETCTBUU C
[5] u gelicTByIOIIMMU HOPMATUBHO-TEXHUYECKUMH JOKYMEHTAMH.

11.5.9 M3onsaTophl: YUCTKA U IPOTUPKA.

11.5.10 CpenctBa 3ammTel Macia OT COINPUKOCHOBEHHUS C OKPYKarOIIUM
BO3YXOM:

- KOHTPOJIb T€PMETUYHOCTH COCAMHEHUN YCTAHOBKM a30THOM 3aIlUThl Macia
(mytem co3maHWs M30BITOYHOTO JABJICHUS Aa30Ta) WM OCMOTpa BHYTpPEHHEU
MMOBEPXHOCTH T'MOKOM 000JIOUKH TJIEHOYHOM 3aIUThl Macja Ha MPeAMET OTCYTCTBHS B
HEM maca;

- OCMOTP W WCHOBITAHUS HA  MAaCIOIUIOTHOCTh  TEPMOCHU(POHHBIX U
a7IcOpOLIMOHHBIX (UITBTPOB U3OBITOYHBIM JaBJICHUEM MacJa;

- TMpoOBEpKa U cMeHa copOeHTa B TEpMOCHU(DOHHBIX U aJICOPOIIMOHHBIX (PUIBTPAX
W BO3AYXOOCYIIWTENE;, MpUueM Mpu paboTax MO CMEHe copOeHTa B (UIbTpax
tpancopmaropoB ¢ oxnaxaeHueM JI[ m 1I, mpoBoguMbIix 0e3 HX OTKIIOUCHHS,
cieayeT TIPUHATH MEphl, OOECIEUYUBAIONIME VYAAICHUE BO3JyXa W3 CHCTEMBI
OXJIAXICHUS U aJICOPOITMOHHBIX (PUIBTPOB MOCIIE MPOBEICHUS ITHUX Pa0OT.

11.5.11 Cucrema oxnaxxacHUS.

11.5.11.1 OcMmoOTp M YKCTKA YCTPOMCTB OXJIAXKACHHUS, TPOBEPKA MOIIIUITHUKOB
BEHTWJISITOPOB M MAacCJIOHACOCOB; TMPOBEPKAa TIE€PMETUYHOCTH oxjaagureneit [
M30BITOYHBIM JIaBJICHUEM.

11.5.11.2 TIpoBepka ¥ UCHBITAHUE CUCTEMbl ABTOMATHKM W CUTHAIM3ALNU
cuctembl oxnaxaenus [, AL, 1] u T.11..

11.5.11.3 Cucrema oxnaxaenus suga 11

- WCIBITAaHUS HA TEPMETUYHOCTD OXJIAJUTEIICH U 3JIEKTPOHACOCOB;

- mpoBepka OeCCabHUKOBBIX JJEKTPOHACOCOB C  OLGHKOM COCTOSIHUS
MOAIIUITHUKOB M KpeIyIeH!s pabodero Kojieca;

- HU3MEpPEHUs CONIPOTHUBIICHUS M30JISILIAN 00MOTOK CTaTOpPOB
3JIEKTPOJIBUTATENIEH B COOTBETCTBUMU C [5];

- HU3MEpeHUs BUOpAIMHU KOpITyca AJIEKTPOHACOCa;

- MpOBEpPKAa BEHTUJIATOPOB U KPBUILYATOK (C H3MEPEHHUEM 3a30pa MEXIy
Kpbulh4aTKaMu U audy3opamMu o BceMy EpUMETpy);

- HU3MEPEHUS CONMPOTUBICHUS U30JISAIMA OOMOTOK CTATOPOB JABUTATEIICH;

- HU3MepeHHUs BUOpAIMU B KOHTPOJIBHBIX TOUKAX;
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- BHEIIHUH OCMOTP U MPOBEPKa MACIOIIIOTHOCTH TPYyOOIPOBOIOB.

11.5.11.4 Cucrema oxnaxaenus suja L1:

- BHEIIHUH OCMOTp MAcCJOOXJIaJUTENe MJid BBIABICHUS MECT IOMNaJaHus
Macja B BOJASIHYIO KaMepy;

- TpOBEpKa U UCTIBITAHUS CUCTEMbI aBTOMATUKU U CUTHAJIM3AIUY;

- TMpOBEpKa M UCHBITAHUS HA TE€PMETUYHOCTh MEKTPYOHOIO MPOCTPaHCTBA (Ha
MAacJsHOM CTOPOHE) TPAaHCPOPMATOPHBIM MACIIOM;

- TPOBEpKa U UCIBITAaHUS Ha TEPMETUYHOCTH BOASHBIX KaMEp JaBICHUEM BObI
Y 3aMO0JTHEHUS] MEXTPYOHOIr0 MPOCTPAHCTBA TPAHC(HOPMATOPHBIM MACIIOM;

- BHEIIHUH OCMOTP U MPOBEPKa MACIOIIOTHOCTH TPyOOIPOBOIOB.

11.5.11.5 Cucrema oxnaxkneHusa suga M:

- BHEIIHUH OCMOTPp M HCIBITAaHUS HAa HEMPOHUIIAEMOCTh CBApHBIX IIBOB
TpyOUaTBIX paIuaTOPOB CKATHIM BO3AYXOM U MBUIbHBIM PacTBOPOM;

- HUCIBITAaHHUS HA MACJIOIUIOTHOCTH (MPOBOAUMBIE MOCJIE OKOHYAHHUS PEMOHTA)
TpaHcHOPMATOPHBIM MACIIOM IIPU JIABJICHUHU.

11.5.12 [Ikadbl aBTOMAaTHYECKOTO YIPABICHUS OXJIAXKICHUEM:

- BHEIIHUH OCMOTp IIKa(pOB AaBTOMATHMYECKOTO YIPABICHUS U MPOBEPKHU
UCIIPaBHOCTH MX 3a3€MJICHUS;

- HU3MEpPEHHUs COMPOTUBIICHUS U30JSLUU FICKTPUUECKUX IIeTei.

11.5.13 Cucrema npenoTBpalieHus B3pbIBa U MOXKapa: MPOBEpKa U UCIIBITAHUS
CUCTEMBbl aBTOMAaTHUKHU M CUTHAJIU3ALIUH.

11.6 Ilepen BkIOYEeHHEM TpaHcpopMaTopa MOCIE€ MOHTa)Xa WM PEMOHTA
00CIy>KHUBAIOIINI epcoHas 00s13aH MPOBECTH THIATENIbHBIA OCMOTpP TpaHchopmaTopa
1 onpoboBaHue TpaHchHopMaTOpa HOMUHAIBHBIM HAIIPSKEHUEM.

12 MepbI 6€301aCHOCTH NMPH IKCILVTyaTalluu TpaHcGopMaTopos

12.1 Mepbl 06e30mMacHOCTH, B TOM YHCJE TOXKAPHOW, MPH HKCIUTyaTalllH
TpaHchOpMAaTOPOB JTOJKHBI ObITH 0OecnieueHs! o [9, 15].

12.2 Ilpu BO3HUKHOBEHHMH TOKapa Ha TpaHcpopMaTtope OH JIODKEH OBITh
OTKJTIOUEH OT CETH BCEX HAMPSHKEHUH (€CIM OH HE OTKJIFOYHUIICS OT JCHCTBUS pelieHON
3aIUThI) ¥ 3a3€MJICH.

12.3 Tlpy BO3HMKHOBEHUHW TOkapa Ha TpaHChOpMATOpe MEPCOHAT JOJDKEH
PYKOBOJICTBOBaTbCSI M JICMCTBOBaTh  COTJIACHO  ONEPATMBHOM  KapTOUKe
MOXKaPOTYIICHHUS.

12.4 Tlepconan J0MKEH HNPOKOHTPOIUPOBATH BKJIIOYEHUE CTALIMOHAPHOMN
YCTAaHOBKH TOKAPOTYIIeHUs (IIPU €€ HATM4Yun).

12.5 Tlpn TymeHuu mnoxkapa CIEAYEeT MNPUITh MEPHI s MPEIOTBPAIICHUS
pacnpoCTpaHEHUs OTHSI, UCXOAS U3 CO3/IaBIINXCS YCIOBUM.

12.6 TIpu HEBO3MOKHOCTH JTUKBUAUPOBATH MOXKAP OCHOBHOE BHUMAHUE JIOJIKHO
OBITH Y/ICJICHO 3aIIUTE OT OTHS PACIOJIOKEHHBIX PSJIOM TpaHC(HOPMATOPOB U JPYroro
HETOBPEXKIECHHOTO 000pYI0BaHUS.

12.7 3anpemaetcs mpu noxkape Ha TpaHcpopMaTope CIUBaTh Macjao U3 Oaka.

12.8 CranuoHapHas yCTaHOBKa TOXKApOTYIICHUS JOJKHA paboTath B
ABTOMAaTHUYECKOM PEKUME.
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12.9 Tlpu OCYIIECTBICHUH TEKYIIMX PEMOHTOB TpaHCPOPMATOPOB JIOJKHO
OCYIIECTBIISITHCS onpoOoBaHue BOJISTHOM aBTOMAaTHYECKOU YCTaHOBKHU
MOXKAPOTYLICHUS.

12.10 JomxkHa CBOEBPEMEHHO OCYIIECTBIATHCA MPOMBIBKA IPABUMHON 3aCHIIKH,
CBOCBPEMEHHOE YCTpaHEHHE Teud Maclia, TpaHchopmaTop JAOIKEH  OBITh
YKOMIUIEKTOBAaH NEPBUYHBIMU CPEACTBAMU MOXKAPOTYLIEHU coryiacHo [17].

13 TpeboBanus K Be/1eHUI0 TeXHUYeCKOu AOKYMEHTALUU
TPaHC(HOPMATOPOB

13.1 Ha xaxapiii TpanchopmaTop HEOOXOAUMO UMETh AOKYMEHTAIIMIO 3aBOJia-
M3TOTOBUTENSL, MOHTAXKHYIO M DKCIUTYaTaAlHOHHYIO TOKYMEHTALHUIO.

13.2 Ilpu mnoctaBke TpaHchopmaTopa AOKHA MpHIIAraThCs Cleayronas
JOKYMEHTALMS:

- macmnopt TpaHchopmaTopa;

- MacnopTa KOMIUIEKTYIOIIUX U3IEIUM;

- PYKOBOJICTBO IO 3KCIUTyaTalluu TpaHchopmaTopa;

- PYKOBOJCTBO IO TPaHCIOPTUPOBAHUIO, Pa3rpy3Ke, XPaHEHUIO, MOHTaXy U
BBOJIY B 3KCIUTyaTaluIo TpaHchopmaTopa;

- TEXHHYECKUE OIHCAHUS W PYKOBOJCTBA IO OJKCIUIyaTallud W PEMOHTY
BAKHEMIIMX COCTaBHBIX YaCTEW B COOTBETCTBUU C HOPMATUBHOM JOKYMEHTAlMEN Ha
TpaHcHOPMATOPbl KOHKPETHBIX BUJIOB;

- MPOTOKOJBI 3aBOJCKUX UCTIBITAHUM.

OCHOBHBIE TEXHMYECKHWE [aHHBIE M XapaKTEpUCTHKU, KOTOPBIE JOJIKEH
cojiepkath nmacnopt tpancopmaropa, npusenensl ['OCT P 52719 (npunoxenue E).

13.3 MoHTaxHast TOKyMEHTAIUs:

- MPOTOKOJIbI MOHTA>KHBIX UCIIBITAHUN;

- AKThl IPUEMKH M1OCIIE MOHTAXA.

13.4 DkcruryaralimoHHas JOKYMEHTALUA :

MPOTOKOJIBI TEKYIIUX UCTIBITAHUM TpaHcpopMaTopa, BBOJOB, ycTpoiicTB PITH;
IIPOTOKOJIBI J0- U MOCIEPEMOHTHBIX HCIBITAHUM;

IIPOTOKOJIBI OCMOTPA aKTUBHOM YaCTH U JIpyrasi peMOHTHAs JOKYMEHTALIMS;
MPOTOKOJIBI (OTYETHI), IPU UX HAIUYWHU, IO KOMILIEKCHBIM JUATHOCTUYECKUM
00ceJ0BaHUSM TEXHUUYECKOT'O COCTOSIHUS TpaHCcPopMaTopa;

- AKThl PEMOHTA;

- aKTBhl pacciefOoBaHMs HapylIEHUWH B paboTe PHEProoObEKTa, CBSI3AHHBIX C
JaHHBIM TpaHC(HOPMATOPOM;

- SKCIUTyaTallMOHHBIA JIUCT (3aHOCSTCS JaHHBIE MO PEKUMaM U YCIOBHIM
AKCIUTyaTaluu TpanchopmaTopa);

- MPOTOKOJIBI-3aKIFOUECHUS TEXHUYECKOTO OCBUJETEIBCTBOBAHUS
TpaHchopmaropa.
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IIpunoxenue A

(o0s13aTEIbLHOE)

IKCIIYaTAUMOHHBIN JIUCT PErUCTPANMY MOBBIIIEHUIT HANIPSIZKEHUsI
IJINTEJLHOCTRIO 20 MUH U 00J1€e.

Tun tpanchopmaropa Jucneruepckuit No 3aBockoii No
Ne /11 Bbonee 1 10 1,025 | Bboxaee 1,025 no 1,05 Bbonee 1,05 mo 1,075 | bonee 1,075 mo 1,1
[laTa,
/[ TUTETbHOCTD
[laTa,
/[ TUTETbHOCTD
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Hpunoxenue B[7] . 6
(o0s13aTEIbLHOE)

IIpoBenenne ucNbITAHNN TPAHC(HPOPMATOPHOTO 000OPYA0OBAHUS CO
CBEPXHOPMATHBHBIM CPOKOM CJy:KO0bI cBbIIIe 30 j1eT WiIn HAXOAAIEerocs B
YXYALIEHHOM COCTOSIHMM ISl OTIpe/ieICHUs NePerpy304Hoii CrocoOHOCTH

b.1 IIpenBaputenbHble OPraHU3aMOHHBIE U TEXHUYECKUE MEPOTIPUSATHS.

b.1.1 IIpoBecTn BHEOUEPEAHON MHCTPYKTAX NEPCOHAIY, 3aJ€ICTBOBAHHOMY B MCIBITAHMSIX,
COTJIaCHO YTBEPKJIEHHOM MeToiMKe UCTIBITAaHUN [0 OIIPEEIICHUIO NTEPErPY30YHOM CIIOCOOHOCTH.

b.1.2 Ha ocHOBaHMU OIIEHKM TEXHUYECKOI'O COCTOSIHUS KOHKPETHOTO TpaHC(HOPMATOPHOTO
000pyI0BaHNs, BXOSILIETO B «30HY PUCKa» CO CBEPXHOPMATUBHBIM CPOKOM CIIyKObI cBbIlIe 30 jer
WIM HaxXOJALIErocs B YXYAUIEHHOM COCTOSIHUM, TeXHHU4YeckuM pykoBoautenem (Ilepbim
3amectuTeneM ['eHepanbHOrO AMpekTopa - riaaBHBIM HHXeHepoM ¢ummania OAO «DCK EDCy -
MOC) npuHHMaeTCs peIIeHHEe O TMPOBEICHWM WCIBITAHUA T0 Hacrosmed Mertoauke c
[IpeIBAPUTENILHON YCTAaHOBKOM U MOJKIIOUYEHUEM JITATYUKOB.

b.1.3 Pa3pabarbiBaeTcsi mnporpamMma IpOBEAEHUS HCHBITAHUNM Ha [EPEerpy304HyIO
CroCOOHOCTH ISl KakI0TO TpaHchopmaTtopa (aBroTpanchopmaTopa) B cOoTBEeTCTBHH C [7] (1. 6 1
npwioxenue). I[lporpamma yrBepxknaerca llepBsiM 3amectutenem ['eHepanbHOro aupexkrTopa -
riaBHbIM HHxkeHepoM MOC u cornacyercs ¢ puinanom OAO «CO EDCy», B 30He OTBETCTBEHHOCTHU
KOTOPOTO HaXOJUTCS AaHHAS MOJICTAHIUS.

b.2 [IpoBeaeHne UCIBITAHNM, U3MEPEHUH IO HATIPSIKEHUEM.

b.2.1 IlpoBepka cpeacTB 3ammThl TPaHCHOPMATOPHOTO Macia OT BO3JACUCTBHUS OKPYKAIOIIETO
BO3JlyXxa (IIpOBEpKa BO3IyXOOCYIIUTENs, YCTAaHOBOK Aa30THOM M IUIGHOYHOM 3alllUT Macia,
TEPMOCU(OHHBIX U aJICOPOIIMOHHBIX (QUIBTPOB).

b.2.2 IIpoBoauTCs aHaNM3 TEXHUYECKUX JTAHHBIX I10 ITapaMeTpam:

- wucropust TpaHchopMaropa (TEXHHYECKHE OTYETbl O BBIMOJIHEHHBIX KOMILIEKCHBIX
o0cie0BaHusAX, PEMOHTAX, 3aMEHE, MOJIEPHU3ALIUH, KPYITHBIX JOJUBOK Macia > 1 %, aerazauun);

- KOHCTPYKTHBHBIE OCOOCHHOCTH;

- TUII, KJIacC U30JISIUUH (B TOM YHKCJIE [0 30HAM);

- (U3MKO-XMMHUYECKUN aHanMu3, XpoMarorpaduyeckuil aHaau3 ra3oB TpaHC(HOPMATOPHOTO
Macna B 0ake TpancdopmaTopa 1 BO BBOoJax, 1o y3iam PITH (u30upatens, KOHTaKTOD).

TexHuyeckue JaHHbIe pacCMaTPUBAIOTCS 3a IIEPUOJT HE MEHee S JIeT.

b.2.3 ®opmupyercs IpeABapUTEIIBHOE  3aKIIOYEHHE O TEXHHYECKOM  COCTOSIHUHU
TpaHcopMmaTopa 1o pe3yiabTaraM aHaian3a uHpopmanuu B cootBeTcTBuu b.1.3.

b.2.4 IlpoBoastcs mnpenBapUTEIbHbIE MCHBITAHUS W U3MEPEHUS (10 OTKIIOYEHUS

TpanchopmarTopa):
b.2.4.1 Tennousuonusiit KoHTpoJb (TBK): Oak, BcmioMorarenbHble y3iibl (B 3aBUCUMOCTH OT
KOHCTPYKTUBHOTO  HCIOJHEHMs),  BBOJA,  pPACUIUPUTENb,  OXJAJAUTEIH,  MaCJIOHACOCHI,

AJIEKTPOABUTATENH, (PUIBTPBI, OTAEIBHO - 3aIUTHBIE aNapaThl.

b.2.4.2 Ot6op macna u3z 6aka (PIIH) tpanchopmatopa Ha (PU3MKO-XMMUYECKUN aHAU3,
XxpomaTorpauueckuil aHaau3 ra3oB, Ha HaJuyue (ypaHOBBIX COECIUHEHHH, OIEHKA I10 CTENEHU
MOJIMMEPU3aLH, OINpPEIEICHHE MOBEPXHOCTHOIO HAIpPSDKEHHs! TpaHC(HOPMATOPHOro Macia (MeTon
«Koubmay).

b.2.4.3 Otbupaercs Maciao Ha (PU3MKO-XUMUYECKUI aHAIM3, XpoMaTorpapuueckuil aHaius3
ra3oB u3 BBoZoB BH u CH (npu Hanmuuu T€XHOJIOTHYECKO BO3MOYKHOCTH).

b.2.4.4 Onpenensercs cOCTOSTHUE MPECCOBKM MarHUTOINPOBOAA U OOMOTOK TpaHcopmaropa
(BUOPOKOHTPOJIb) Ha «XOJIOCTOM XOJIy» U P MAaKCUMaJIbHO HarpyXE€HHOM TpaHCcpopMaTope.
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b.2.4.5 OuenuBaercs COCTOSIHHE MACIOHACOCOB (B TOM YHUCIIE, BUOPOKOHTPOIIb, (ha3HbIE TOKU
AJIEKTPOJIBUTATENIEH ).

b.2.4.6 IlpoBonsarcs u3mepenus YP axyctuueckum MetosoM (6 TOYEK HAIPOTUB SKPAHOB
BBOJI0B + cerka 40 cM x 40 cM) Ha «XOJOCTOM XOAY» W IpPH MaKCUMaJbHO Harpy>K€HHOM
Tpanchopmarope.

b.2.47 VYTouHeHue mNPENBAPUTEIHLHOTO 3aKIIOYEHUS O TEXHUYECKOM  COCTOSTHUH
TpaHcopMaTopa M BO3MOXHOCTU Iepexoja K JEHCTBUAM [0 TEIUJIOBBIM «IIE€perpy3Kamm».
CornacoBaHue PeIIeHHsI C JTUIIOM, OTBETCTBEHHBIM cO cTopoHbl punuana OAO «PCK EDCy» - MOC
3a MPOBEJICHUE UCIIBITAHUI B COOTBETCTBUHU C [7].

b.3 IIpoBeaenue ucnblTaHui, U3MEPEHHUH HA OTKIIFOUEHHOM 000PYA0BaHUU.

b.3.1 [IpoBenenue ucnbITaHUM U U3MEPEHUI:

- U30JIALIMOHHBIX XapaKTePUCTUK TpaHCchopMaTopa U BBOJOB (R, M0 CTaHIAPTHBIM CXeMaM U
10 30HaM) C MPUBEJICHUEM K TEMIIEpaType 3aBOICKUX UCIIbITaHUII;

- OIpeJleIeHUE TeMIEpaTyphl U30JALUU TpaHchopMaTopa (10 OMHUYECKOMY CONPOTHBIIEHUIO
MOCTOSIHHOMY TOKY (ha3bl «B» oomoTku BH);

- HU3MEpPEeHHE TaHIeHCa yrja IWUIEKTPUYECKUX IOTepb H30JsUuu OOMOTOK (tg O mo
CTaHJIaPTHBIM CXEMaM U 10 30HaM);

- OILICHKA BJIAXHOCTH TBEPJI0H (1IEILTIOI03HOM ) U30JISIINH;

- macna u3 BBoJIoB BH u CH (ecnu He BBITIOJIHEHO paHee);

- mpoBepka ko3 dunnenta Tpanchopmanuu;

- I3MepeHne MoTeph X00cToro Xoa (Pyxy) Ha normwkerHoM HanpspkeHun PU U = Usag yen s

- U3MEPEHUE CONPOTUBIIEHUSI KOPOTKOTO 3aMbIKaHUsl (Zy;) TpaHchopmaropa;

- U3MEpPEHUE CONPOTUBJICHUS OOMOTOK MOCTOSIHHOMY TOKY C NPUBEICHUEM K TEMIIepaType
3aBOJICKMX HMCIILITAaHHM;

- OLEHKAa COCTOSHMS IEpPEKIIOYAOINX YCTPOMCTB, CHATHE KpPYrOBOM JHarpamMsl
MEPEKITIOYAOIINX YCTPOUCTB;

- CHSITHE XapaKTEePUCTUK 0OMOTOK IPH I10/1a4€ HU3KOBOJIBTHOTO MPSIMOYIOJILHOTO UMITYJIBCA.

b.3.2 IlpoBepka »SKCIUTyaTallMOHHBIX XapaKTEPUCTUK YCTPOMCTBA KOHTPOJS H3OJISILUU
BBO/IOB.

b.3.3 IlpoBepka ycTaBoK ycTpoiicTB oxnaxkaeHus B mkadax [IIAOT.

b.3.4 [IpoBepka npenoXpaHUTEIbHBIX YCTPOUCTB.

b.3.5 IlpoBepka u ucnipiTaHKE TA30BOTO PEJIe, Peiie JaBICHUS U CTPYHHOTO peJie.

b.3.6 IlogkntoueHne 1aTYMKOB aKyCTUUYECKOTO U AjeKTpuyeckoro usmepenus YP (BBoabl, Ha
0ak TpanchopmaTopa).

b.3.7 lloaxnroueHue qaTYMKOB B COOTBETCTBUM ¢ TpmioxenueM b m. b.2 cormacho [7], B Tom
quclie, KOHTPOJI TEMIIEPATypbl 0OMOTOK, KOHTPOJISI TOKOB YT€UKHU 10 U30JISALIUH.

b.4 Usmepenus nocie BKIIOYEHUS TpaHCPopMaTopa Mo Harpys3Ky.

b.4.1 Tpanchopmarop BKIIOYaeTCd IOJ HArpy3Ky B COOTBETCTBHH C YTBEP)KICHHOMU
MIpOrpaMMO¥ TTPOBEICHUSI HCTIBITAHUM HA TIEPETPYy30UHYIO CIIOCOOHOCTD.

b.4.2 TloarotoBka TpaHchOpMaTOpPHOTO OOOpPYAOBAHHUS JUIsl HUCHBITAHUH  JOJDKHA
BBITIOJTHATBCSL 10 HMCTeUEeHUH 24 dYacoB pabOTH TOJ MaKCHUMAJIbHO BO3MOXKHOW Harpy3kou (B
3aBUCUMOCTH OT TEXHMYECKOTO COCTOSHHUS W MPEAbIAYIICH TUIUYHON 3arpy3Kd, IMPU ITOM
U3MEHeHHe t yo He MeHee 1 °C 3a 30 MuUH.) 10 JOCTHIKEHHS MaKCUMAJIbHO JOILyCTHMOM
TeMIEpaTypbl B COOTBETCTBHMU YTBEPXKICHHOM MPOTpaMMOM TIPOBEIEHUS HCIBITAHUWA Ha
MepPerpy304Hy0 CHocoOHOCTh, HO He Oosiee Temmeparypsl yctaHoBieHHowt ['OCT 14209, u
3aBOJICKUM PYKOBOJICTBOM IO 3KCILTyaTaI[1H.

b.4.3 Tlpu nepoctmwxkenun ycioBuid n. b.4.2 cormacHo [7] mpoBOAMTCS TOBTOPHBIA ITUKII
pabotel TpaHchopmaropa B TeueHue 24 dacoB. KomuyecTBO TakMX LMKJIOB HWCIBITAHUN
TpaHcopMaTopa Ha NEPErpy30UYHYI0 CHOCOOHOCTb ONPENENSEeTCSs HCXOJS U3 TEXHHYECKOTrO
COCTOSIHMSI M TPEIBIAYIIUX YCIOBUH OKCIUTyaTalldd, PE3YJIbTaTOB WCIBITAHUHN, YTBEPKIACTCS
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[lepBeiM 3amecTutenemM ['eHepalibHOTO AUPEKTOpa - INIaBHBIM MHXkeHepoMm ¢uinana OAO «PCK
ESC» - MOC.

b.4.4 3aduxcupoBaTh MokazaHusi BCEX CTALlMOHAPHO BKIIOYEHHBIX MPUOOPOB (tsosn, tsewm, Prs
JaBJICHUE BO BBOJIAX U T.[I., KOJIMYECTBO PabOTAIONMINX BEHTUIIATOPOB, TOK HeOaaHca).

b.4.5 [Ipou3BecTy NOBTOPHBIE U3MEPEHUSL:

b.4.5.1 YP akycTudyeckum U 3JEKTPUUECKUM METOJaMU HM3MepeHus (B 3apaHee BbIOpPAHHBIX
TOYKaX, C YI€TOM BBINOIHEHUs 11. b.3.6 cormacho [7]).

b.4.5.2 TennoBusuonueii koHTposib (TBK): Tpanchopmarop, oxmaxaaromue ycTpoucTBa,
BBO/Ibl, PACILIUPUTET.

b.4.5.3 Tpancpopmatopnoro macna wu3 Oaka (PIIH) Ttpanchopmaropa Ha ¢usuko-
XUMUYECKUN aHaN3, XpOMaTOrpaduIeCKuid aHaIu3 ra3oB.

b.4.5.4 CpaBHUTh MOKa3aHUS U3MEPEHUN C MOJyYEHHbIMM Ha IpEABAPUTEIHHOM 3Tale B
cootBercTBuH b.2.4 cormacho [7].

b.5 OGopynoBanue u mpuOopsl, HEOOXOAUMBIE JIJIsI HK3MEPEHUMN, UCTIBITAHH.

b.5.1 TennoBu3opsl U MUPOMETPHI ¢ UyBCcTBUTENbHOCTHIO 0,1 °C.

b.5.2 U3meputenun YP u uzMepurenn TOKOB BBOJOB 3JIEKTPUUYECKUM METOJOM C JIaTYUKAMU
U MOJKII0YeHHus: K BBoAaM. LludpoBeie ocuusuiorpadsl 2-KaHajdbHbBIE C MOJOCON IMPOIyCKaHUS
30200 MI'. U3mepurenu UP nomkHbI 06ecniednBaTh UyBCTBUTENLHOCTh He Xyxe 500 nK.

b.5.3 U3mepurenu BubOpanuii ¢ mporpaMMHBIM OOECTICYCHUEM ISl OTIPENICTICHUSI COCTOSHUS
y3J10B MPECCOBKHU.

b.5.4 Xpomarorpads! razoBsie, IpoOOOTOOPHUKH C TPEXXOJAOBBIMU KPaHAMH.

b.5.5 N3mepurenu Biaroconepkanusi TpaHchOpMaTOPHOTO Maciia - Mpubopsl, paboTaromiye
o meroay K-®, u xpomarorpadsl razoBsie.

b.5.6 Ananuzaropsl xxuakoctHelie Tuna A3X.

b.5.7 U3mepurenu npo6usHoro Hamnpspkenus (U np. He Hike 90 xB).

b.5.8 U3Mepurenu TaHreHca JUaIEKTPUUECKUX NOTEPh Maciia U U30JISIUH.

b.5.9 Meraommerpsl 2JIEKTpOHHBIE C mpenenamu  u3Mmepenuit mo 50000 MOm wu
MOTPeIHOCThI0 He Ooiee £20 %.

b.5.10 M3mepurenu [uisi KOHTPOJS MEXaHMYECKOI'O COCTOSHUS 0OMOTOK TpaHC(hOpMaTopoB
METO0/I0M HU3KOBOJIbTHBIX UMITYJIbCOB.

b.5.11 Usmeputenu temnepatypsl ¢ nuamazonom 20+100 rpaz. ¢ morpemHocTsio =1 °C.

b.5.12 JlaGopaTopust KOHTPOJISI SJHEPTETUIECKUX MaCEL.
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[Mpunoxenue B [7] m. 7
(o0s13aTEIbHOE)

AHaJIU3 pe3yJbTATOB UCNILITAHNI HA NEePerpy304HyI0 ClIOCOOHOCTH H
TEXHHUYECKHUE PelleHHs 10 JaJbHeHIleMy pesKUMY IKCIIyaTalun
TpaHchopMaTopoB (ABTOTPAHC(HPOPMATOPOB)

B.1 Ilapamerpamu u ycTaBKaMu, OTPaHUYMBAIOIIUMU MPOAOJKEHUE UCIBITAHUN Ha KaXKIOM
JTarne, ABJIAIOTCS (KpoMe NEHCTBUS 3alIUT TpaHCPopMaTopa):

- MOSIBJIEHUE TMHAMUKH CKOPOCTU HapacTaHUsl MHTEHCUBHOCTH curHanoB YP unu yBennyenue
yposHst UP 6osee 3000 nK;

- YBEJIMYEHHE KOHLEHTPALMH 10 XpoMaTorpaguueckoMy aHaiu3y JIF0ObIX IBYX ra3zoB U3 9-
TH, O0JIee MpeIeIbHOI0 TPAHUYHOTO 3HAYEHHUS], 111 ATUX Ia30B UJIU MOSIBICHUE TUHAMUKU CKOPOCTU
HapacTaHus KOHUEHTPALUN TOPIOYUX ra30B B TpaHC(hOpMATOPHOM Macie;

- YBENTMYEHHUE TOKa HeOaaHca YyCTPOMCTBA KOHTPOJIS M30JISIMK BBOJIOB B 2,5 pasa;

- mnosiBueHue 1o pesyapratam TBK okanbHBIX oO4aroB HarpeBa Ha CTeHKax Oaxa,
BBICOKOBOJIbTHBIX BBOJIaX, KOHTAKTHBIX COEIMHEHUIX TpaHCc(opmaTopa 1o CpaBHEHUIO C UCXOJHBIMU
TepMOrpaMMaMH.

B.2 Ilpm oTnuuMsax 3HAYEHUN HW3MEPEHHBIX NApAMETPOB COTJACHO NPHWIOKEHUID A OT
HOMUHANBHBIX [5] ¢ yaeroMm b.1 muarHoctudeckux mapameTpoB TpaHc(opmaTopa MO pe3yibTaTam
UCIBITAHUNA Ha MEperpy3ouyHyro crnocoOHocTh, pemieHueM IlepBoro 3amectutens ['enepasibHOro
IupeKTopa - riaBHoro nHxenepa gpuimana OAO «O®CK EDCy» - MOC onpezensercs A0MYCTUMOCTh
U BEIMYMHA IEPEerpy3Kd, U, €ClIM 3TO HEOO0XOAMMO, BBOJMUTCS 3alpeT Ha MEpPerpy3Ky IaHHOTO
TpaHcopMaTopa U JaXe MOXET OrpaHUYMBATLCS Harpyska TpaHchopMaropa, OIpeaeseTcs
BO3MOYHOCTb YCTAHOBKU CUCTEMbI aBTOMATUYECKOTO KOHTPOJISL HAarpy304HOU CIIOCOOHOCTH.

JlanHoe perreHne coryiacoBbiBaeTcs ¢ ucnogHutenbHbIM anmnapatoMm OAO «®CK EDC» u ¢
¢umuanom OAO «CO EDCy, B 30HE OTBETCTBEHHOCTH KOTOPOTO HAXOAUTCS JaHHAS MOJICTAHIIMSL.

B3 Ecamm mno pe3ynpTaTaM UCHOBITAHUKW HA TEPETPY30YHYIO  CIIOCOOHOCTH A
TpaHcopMaTopa B YXYIIIEHHOM COCTOSSHUM WJIM CO CBEPXHOPMATHBHBIM CPOKOM O3KCILTyaTalluu
ceeime 30 smer mo b.1, b.2 He HaOmomanoch yXyAlmIeHWs] TMOKaszaTeleld IUarHOCTHYECKHUX
[apaMeTpoB, TO NpHU JaIbHEWIIEH 3KCIUlyaTallud JaHHOTO TpaHcpopMmaTopa B OTHOIIEHUU
aBapUIHbBIX NEPETPY30K CIEAYET pyKOBOACTBOBaThCs Tabnuuamu B.1-B.3.

Tabmuma B.1 — Jlomyctumble  aBapuiiHble — II€pErpy3KH  PacIpeelUTeIbHbIX
TpanchopmaropoB (MomiHoCcThIO 10 16000 kBA  BimtounTensbHO W HampsbkeHueM g0 110 xB
BKJTIOUUTENBHO ¢ cucteMoil oxnaxaeHuss M (ONAN) co cpokom skcruryatanuu 30 jet u Oosiee, a
TaK)K€ HaXOSIIUXCS B YXYAILIEHHOM COCTOSTHUH.

[Tpo 10T KUTEIIEHOCTD [Teperpy3ka B T0J155X HOMHHAJILHOTO TOKA, B 3aBUCHUMOCTH OT
MIepPEerpy3KHu B TeMIIEpATypPhl OXJIAKIAIOLICH cpeibl *) Bo BpeMsi IIeperpysKi
TEUEHHUE CYTOK, U -25 -20 -10 0 10 20 30 40
0,5 1,8 1,7 1,5 1,5 1,5 1,3 1,2 1,1

1,0 1,7 1,7 1,5 1,5 1,4 1,2 1,1 1,1

2,0 1,7 1,6 1,5 1,4 1,3 1,2 1,1 1,1

4,0 1,6 1,5 1,4 1,4 1,3 1,2 1,1 1,0

8,0 1,5 1,5 1,4 1,4 1,3 1,2 1,1 1,0

24,0 1,5 1,4 1,4 1,3 1,3 1,2 1,1 1,0
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Tabnuuna B.2 — JlomycTumble aBapHiiHble Ieperpy3sku TpaHcpopmaTopoB cpeaHen (10
100 MBA) u 6omasmmioit (100 MBA u Gonee) momuoctu ¢ cuctemont oxnaxkaenus M (ONAN) u []

(ONAF) co cpokom »nskcrmyaranmu 30 jeT u Oojee, a TakKe HAXOMAIIUXCS B YXYAUICHHOM
COCTOSIHHH.

[Tpo 10K TENTBHOCTD [Teperpy3ka B 10715X HOMUHAJIBHOTO TOKA, B 3aBUCUMOCTH OT
[EpErpy3Ku B TeMIEPaTypbl OXJIKIAAIOLIEH CpeIbl *) Bo BpeMs IEPErpy3Ku
TEUYEHHE CYTOK, 4 -25 -20 -10 0 10 20 30 40
0,5 1,6 1,5 1,4 1,3 1,2 1,1 1,0 1,0

1,0 1,5 1,4 1,3 1,3 1,2 1,1 1,0 1,0

2,0 1,5 1,4 1,3 1,3 1,2 1,1 1,0 1,0

4,0 1,4 1,4 1,3 1,2 1,1 1,1 1,0 1,0

8,0 1,4 1,3 1,3 1,2 1,1 1,1 1,0 1,0

24,0 1,4 1,3 1,3 1,2 1,1 1,1 1,0 1,0

Tabnuuna B.3 — JlomyctuMble aBapHiiHble NEperpy3ku TpaHCHOpPMATOpPOB C CUCTEMOM
oxnaxaenus [l (OFAF) u I (OFWF) co cpoxom skcrutyatanmu 30 jet m Oojiee, a Takke
HAXOJSIIMUXCS B YXYAIIEHHOM COCTOSTHUU.

HpOHOJ'DKI/ITCJ'IBHOCTB Heperpy31<a B 10X HOMHUHAJIBHOT'O TOKa, B 3aBUCHUMOCTH OT
neperpy3Ku B TEMITepaTyPhl OXJIAKIAIONIEH cpebl *) BO BpeMst IIeperpysKkn
TE€YEHHE CYTOK, yac. | -25 -20 -10 0 10 20 30 40
0,5 1,4 1,4 1,3 1,2 1,2 1,1 1,0 1,0
1,0 1,4 1,3 1,3 1,2 1,2 1,1 1,0 1,0
2,0 1,3 1,3 1,3 1,2 1,1 1,1 1,0 1,0
4,0 1,3 1,3 1,2 1,2 1,1 1,0 1,0 1,0
8,0 1,3 1,3 1,2 1,2 1,1 1,0 1,0 1,0
24,0 1,3 1,3 1,2 1,2 1,1 1,0 1,0 1,0

*) JTas TpaHcOPMATOPOB C BO3AYIIHEIM OXIAKACHHEM TEMIIEpaTypa OXJIaK/IAIOMIeH CPe/Ibl
COOTBETCTBYET  JEHCTBUTENBHON  TemmepaType  OKpyxkarwoled cpeasl  (Bozayxa).  Jus
TpaHCPOPMATOPOB C BOJSHBIM OXJIAXKJACHUEM TEMIIepaTypa OXJIaXIArolled cpelbl COOTBETCTBYET
TeMIIepaType BOJIbl Ha BXOJE B TEIJIOOOMEHHUK.

B.4 TIlpu neperpyskax TpanchopmatopoB co cpokoMm 3kciutyaranuu 30 jer u 6osee, a Takxke
HaXOJSIIMUXCS B YXYALIEHHOM COCTOSIHUM, JUIMTENbHOCTbIO 20 MHUHYT M MEHEee JOIyCTHMBbIE
ko3¢ ¢uuueHTsl aBapuiiHON meperpy3ku Ko, NpuHUMaroTcs OOJbLIIMMHM U3 JABYX 3HAaYCHUIL:
npuBeeHHbIX B Tabmumax B.1 — B.3 nns npoxomkutenbHOCcTH ieperpy3ku 0,5 daca (B 3aBUCUMOCTH
OT MOITHOCTH M CUCTEMBI OXJIAXICHUS TpaHChOopMaTopa) U YKa3aHHBIX B Tabymie B.4:

Tab6nuna B.4

[Tpo 10K TENBHOCTD Jonyctumeiit koadurment neperpys3ku Ky, (0. €.) mpu Temmneparype
Ieperpy3Ku, MUH OXJIAXKIAIONIEro Bo3ayxa (Bosl), 0B, °C
-25 -20 -10 0 10 20 30 40
20 cexysn 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
1 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
5 1.6 1.6 1.6 1.6 1.5 1.5 1.5 1.5
10 1.5 1.5 1.5 1.5 1.4 1.4 1.4 1.4
20 1.3 1.3 1.3 1.2 1.2 1.2 1.2 1.1
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Ecnu nnst TpancopmaTopa uMeercs OTIMYME U3MEPEHHBIX JAUAarHOCTUYECKUX IMapaMeTpoB
COTJIaCHO NPUJIOKEHUI0 A OT HOMHUHaIBHBIX [5] ¢ yuerom Bb.l1 mo pesynabTaram HCHOBITAaHUNA Ha
MepEerpy304yHyl0 CIOCOOHOCTh, penieHueM IlepBoro 3amectutens I'eHepanbHOro AMpeKTOpa -
riaBHoro nnxenepa ¢punmana OAO «OCK EDC» - MOC onpenensiercss 10MyCTUMOCTb U BEIMUMHA
MEepPErpy3KH JIUTEIbHOCTHIO 20 MUHYT U MEHEE.

JlanHoe perreHne coryiacoBbiBaeTcs ¢ ucnogHutenbHbIM anmnapatoM OAO «®CK EDC» u ¢
¢unnanom OAO «CO EDCy», B 30HE OTBETCTBEHHOCTH KOTOPOTO HAXOUTCS JaHHas MOICTAHIIHSL.
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Hpuiaoxenune I' [7] m. 8

(o0s13aTEIbHOE)

AHAJN3 BO3MOKHOCTH M OPraHU3alUsl KOHTPOJISA Neperpy304Hoil cnoco0HOCTH B
peskuMe IKCILUIyaTAlMU ¢ IPUMEHEeHHeM CHCTeM aBTOMATHUYECKO# TUATHOCTUKH

Tabnuma I'.1 — TpeboBanus K cUCTEeME aBTOMAaTUYECKOTO KOHTPOJIS HArpy304HOM CHOCOOHOCTH
CHJIOBOTO TpaHC(HOPMATOPHOTO 0OOPYIOBAHKS B PEKUME DKCILTyaTaIlluu

TexHuyeckue  XapakTepuCTMKM  CHCTeMbl  aBToMaTHdeckoro| TpeGoBanme
Ne n/m  |koHTpOJIsi HArpy304HOii ciocoOHocTH (1asee - KHC) (HaumeHoBanue| (3HavyeHue
napamerpa) napamerpa)
1 OO0mue TexHN4YeCKHe TPeOOBaHUSA
KHC pomxna obecneuuBarh Iiepenady JaHHBIX aBTOMAaTHYECKOTO
KOHTpOJISI Harpy304Hoil crocoOHocTH mocpeacTtBoM Web-cepBepa B
1.1. |uenTp aHanmu3a u 06paboTku AaHHbIX (ypoenb [IMOC, MOC, UA) no Ha
kanaiam [ITK cucrema cbOopa wu miepegays  TEXHOJIOTHYECKOM
unpopmanuu (CCIITH) no cranaapTHBIM MPOTOKOJIAM.
KHC nomxna obecrieunBaTh peKOMEHIAIIMU [0 CTPATETUHU KCIUTyaTalluu
1.2.  |koHTpoJMpyeMoro oOopymoBanusi ¢ yderoM TpeOoBanmii PJ[ 34.45- Jla (nom.
51.300-97. onus)
2. TpeGoBaHnusl K ABTOMATHYECKOM IMATHOCTHKE
2.1.  |KoHTpoisb TokOB cTopoHbl BH. a
2.2.  |Kontpomas TokoB ctoponsl CH (HH1). Ha (nom.
OTILIMST)
2.3.  |[Kontponas TokoB ctoponst HH (HH2). Ha (nom.
OTILIMSY)
2.4.  |KoHTpoJib Brarocoiep>kanusi TpaHCPOPMaTOPHOTO MacIa. Ha (morm.
OTILIMST)
2.5. |KonTpoas TemnepaTypbl 0OMOTKH(OK). Ha
2.6.  |[KoHTposb TeMnepaTypbl BEpXHUX CIOEB MacJa. Ha
2.7.  |KoHTpoJIb TeMIIEpaTypbl HUKHUX CIOE€B Macia. Ha (nom.
OTILIMSY)
2.8.  |KoHTpoib TeMIiepaTyp Macia Ha BXOJI€ U BBIXOJIE CUCTEMBI OXJIAKICHUS. Ha (nom.
OTILIMST)
2.9.  |KoHTposb TEMIIEPATYPHI OKPYKAIOIIEH CPEBI. [a
2.10. |KoHTpOap AONMYCTUMBIX CHCTEMATHYECKUX U ABAPUHUHBIX MEPETPY30K. Ha
2.11. |KonTponp oTpabOTaHHOTO pecypca ¥ MPOTHO3UPOBAHHE  CPOK a
AKCIUTyaTallMy TpaHCPOPMATOPHOTO 0OOPYAOBAHHS HA OCHOBE PACUETHBI
MOJIEJIEN B PEXKUME pPEaIbHOTO BPEMEHM, C BbIAAYEH PEKOMEHAALMHN IT
ONTUMM3ALMH PEKUMOB PabOTHI.
2.12.  |KOHTpOJb COCTOSIHMS CUCTEMBI OXJIAKICHUSI. Ja (onus)
2.13.  |KoHTposb xapakTepuCTUK U Jokaruu YP. Ha (nom.
OTILIMST)
3 TpebGoBanus k annapatHo-nporpaMmMHubIM cpeactBam KHC
3.1. |KHC pomxHna OBITH BBITMIOJHEHAa Kak He3aBUCUMas WH(OPMAIMOHHQ a
aHaJIUTUYECKast cucrema aBTOMAaTHYECKOMN JMarHOCTHK
C BO3MOXHOCTBIO I€pelaydl pe3yJbTaTOB HAa BCE OPraHU3aAlLUOHHB]
ypoBHu OAO «®CK EDC» (IIMDC/MBC/MA), nepenaun pe3yibTaTo
B uHpopmaumonusie cucreMbl OAO «DPCK EJ3C» Ha 0a3
ACY TOwuP - ACY Jlnarnoctuka.
3.2.  |KHC nomxna oOecrieunBaTh BO3MOKHOCTh aBTOMATHYECKOTO KOHTPOJ] Ha
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Harpy304HOH  CIIOCOOHOCTHM  BCETO  KOHTPOJIUPYEMOTO  CHIJIOBOT
TpancOpMaTOPHOTO OOOPYIOBAaHMS TOJCTAHIMKA C oaHoro APN
oreparopa.

3.3.

KHC nomxna obecrieunBaTh aBTOHOMHBIN cO0p, 00pabOTKy M HAKOIUIEHU
M3MepeHHOU nHpOopMaLKH.

a

3.4.

JlroOble OTKa3pl B CHCTEME MOHMTOPUHIA HE JIOJDKHBI ITPUBOJIUT
K BBIXOAY M3 CTPOsI NMEPBUYHBIX JATYUKOB M H3MEPUTENBHBIX CHCTE]
(aHaMOrOBBIX u peNelHbIX), oTepe uHpopmanyj
¢ (YHKIIMOHUPYIOUIUX YCTPOICTB.

a

3.5.

HecankunonupoBanHoe cHsitue nepsuyHoro nutanus KHC He nomkx
IIPUBOJIUTH K NOTEPE HAKOIJIEHHOW MH(OPMALIHH.

3.6.

APM omeparopa noimkeH oOecrnednBaTh BHU3YaTU3AIUI0 COCTOSHH
KOHTPOJIMPYEMBIX U PACCUUTHIBAEMBIX ITAPAMETPOB, PE3yIbTATOB PACUETO
MaTeMaTHYEeCKUX MOJeliel, B BHJIE MHEMOCXEeM, TaOiaul, rpaduKoE
OTYETOB.

a

3.7.

Bce opnotunnsie wmonynu KHC  ngomxHbel  oOecrieuynBaTh  MOJIHYH
B3aMMO3aMEHIEMOCTh 0€3 MOACTPOWKH M PEryJIMpOBKH B IPOLECC
JKCIUTyaTaluu.

a

3.8.

JlroOble  OoTKa3pl B NEpBUYHBIX  IpeoOpa3oBaTensix  (AaTyukax
HE JI0JDKHBI IPUBOAUTD K 0TKa3y bioka MoHuTOpHHra.

a

3.9.

JlomkHBl  OBITH NPEAYCMOTPEHBI MEpbl COXPAaHEHHUsI HAKOIUIEHHO
uHpopmanuu npu ar060om ogHom otkaze KHC.

a

3.10.

Pemonronpurognocts  KHC momkna oOecreunBaTh CpenHee BpeM
BOCCTAHOBJIEHUSI OTKa3a He Oojee 1 yaca mpu arperaTHoM MHPUHIMI
oOcnyxuBaHus (0e3 yuera BpeMeHH 0KHI1aHus 00CITyKHBaHUS)

a

3.11.

Jlisg Tpymnmbl CUIOBOrO 00OpynOBaHUS OAHO(DA3ZHOIO HCHOJIHEHHS CcOOf]
00paboTKa, HAKOIUICHHWE W Tiepenada TEePBUYHBIX JaHHBIX JIOJIKHY
OBITh pEaAM30BaHbl C MPHUMEHEHHWEM IPEHMYIIECTBEHHO OJHOTO bIloK
MOHUTOPHUHTA.

3.12.

HOJ’I)KHBI OLITH npeaAyCMOTPEHbBI MCPbI OT HCECAHKIMOHHUPOBAHHOT

Bxoaa B KHC.

a
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Tab6nuna I'.2 — Ilepedyenp BXoHBIX curHanos, koHTpoarpyembelx KHC ot cunoBoro tpancgopmaTopHOro 060pyA0BaHUs

IMapamerp, coObITHE Jatunk/ucrounuxk |Tun curnana KosnuyectBo Hajnunumue
uHdopmanuu napaMeTpoB napamerpa
s 1 ¢pa3er 3-pasuoii rpynnsr | st 3- 1151 3-pa3Horo | obsi3aTe| AOMOTHH
dasnoii o0opynoBaHusi | TbHO TeJbHO
rpyninbl (onucarp
YCJIOBHS)
AHAJIOT'OBBIE TAPAMETPBI
1  Toxk ¢aznsiii BH Berpoennsiit TT (0-1(5)A 1 3 3 +
2 Tox ¢aszusiiit CH (HHI1) Berpoennsiii TT (0-1(5)A 1 3 3 — +
3  Tox ¢azusit HH (HH2) Berpoennsiin TT (0-1(5)A 1 3 3 — +
4  Copepxanne Bogoposa (Hy) B macne |[Ipubop kouTposnst  |Modbus, MOK |1 3 1 — +
razoCco/IepKaHust 61850 (4-20) MA
Macia
5 Copnepxanue yraproro raza (CO) B |[IIpubop xortpons  [Modbus, MOK |1 3 1 — +
Mmacie ra3ocoJepxaHus 61850 (4-20) MA
Macia
6 Conepxanue anermiena (C,Hy) B [Tpubop kouTponss  |Modbus, MOK |1 3 1 - +
Mmacie ra3ocoepxaHus 61850 (4-20) MA
Macia
7 ConepxaHue BJard B Maciie [Tpubop kouTponss  |Modbus, MOK |1 3 1 — +
Brarocojiepxkanus 61850 (4-20) MA
Macia
8 Temmeparypa 0OMOTKH Jlatuuk Temmeparypsi|(4—20) MA Haubonee nHarperas HauGonee |[Haubomnee |- +H(Hamne
(OIITOBOJIOKOHHBIH) oOMOTKa Harperas |Harperas ﬁiﬂma
oO0MOTKa |0OMOTKa BBEJICHHOM
obopynoBa
HUH
o0s13aTens
HO IS
HOBOI'O
obopymoBa
HUS)
9 TemnepaTrypa BepXHHX cJIoeB Macia |laTuuk (4-20) MA 1 3 1 +
TeMIIepaTyphl’
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10 TemnepaTypa HUKHHUX CJIOEB Macja

JaTuuk

TeMIIepaTypsl’

(4-20) MA

11 Temmneparypa macia Ha BXOJ€E B
OXJIaIUTEIIb

JaTuuk

TemIepaTypsl’

(4-20) MA

CooTBeTCTBYET KOJI-BY
OXJIaAUTENIECH

CoOTBETCTBY|
€T KOJI-BY
oxJIaguresne

nu

CooTBeTCTBYET
KOJI-BY
oXJIaguTeaeh

12 TemmnepaTypa Macia Ha BBIXOJE U3
OXJIaIUTEIIA

Jatuuk
TeMIIepaTyphl’

(4-20) MA

CooTBeTCTBYET KOJI-BY
OXJIaAUTEIIEH

CoOTBETCTBY,
€T KOJI-BY
oxJIaguresne

nu

CooTBeTCTBYET
KOJI-BY
oXJIaguTeaeh

13 TemnepaTypa oKpyxarouien cpepl

JlaTuuk TemmepaTypsl

(4-20) MA

1

1

14 KoHTpoJib XapaKTEpPUCTUK U JIOKAIUU
yp

Hatuuku YP

Modbus, MOK
61850

CooTBETCTBYET KOJI-BY
BB/BBOJIOB+ HEHTpaib+
3a3eMIIeHHE

CooTBeTCT
BYeT KOJ-
By
BB/BBOJIOB
+
HEUTpasbH
3a3eMJICHU
e

CooTBeTcTBY|
€T KOJI-BY
BB/BBOJIOB+
HEUTpab+
3a3eMJICHHE

+

PEJIEMHBIE IAPAMETPBI?

15 Bxiro4eHsl JBUraTeIu BEHTUISATOPOB

[kad CO

Cyxoiif KOHTaKT

CooTBETCTBYET KOJI-BY
pexxumoB padotst CO
(TpyTmin OXJIaXKIeHUs )

CooTBeTCT
BYET KOJI-
BY
PEXUMOB

paboTHI
CcO

(rpymn
OXJIAXKACH

i)

CootBercTBYE
T KOJ-BY
PSKUMOB
pa6otsr CO

(rpymm
OXJIQXKICHN )

+

(s
THITA

CO
«JI»,
«dL»)
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16 ABapuiiHO OTKIIIOYEHBI ABUTATEIH Mkap CO Cyxoii koHTakT |CooTBeTcTBYET KOJI-BYy  (CooTBeTcT|COOTBETCTBYE|+
BEHTHJIITOPOB pexxumoB padoTer CO BYET KOJI- |T KOJI-BY (s
(Tpynn oXyiaXKIeHHs) BY PEKIMOB THIIA
DPEKHMOB paboret CO |~y
paGorer  |(TPYIH «JI»,
CO OXJIQXKICHU S ) )
(rpymn
OXJIAXKJICH
usl)
17 Bxiro4eHbl HACOCHI Mxap CO Cyxoii koHTakT |CooTBeTcTBYET KOJI-BY  (CooTBeTcT|COOTBETCTBYE|+
pexxumoB padoTer CO BYET KOJ- |T KOI-BY (s
(Tpynn oXya)KJIeHHs) BY pEKUMOB THIIA
PEKHMOB I(JB6OTI>I CO |co
rpymnmn
IggOTH OXJIQXKICHU S ) «HI»)
(rpymn
OXJIAXKJICH
)
18 ABapuiiHO OTKIIIOYEHBI HACOCHI Mkap CO Cyxoii koHTakT |CooTBeTcTBYET KOJI-By  (CooTBeTcT|COOTBETCTBYE|+
pexxumoB padotsr CO BYET KOJI- |T KOJ-BY (st
(Tpynn oXyaXKIeHHs) BY pEKUMOB THIIA
DPEKHMOB I(JB6OTI>I CO |co
rpymnmn
IéagOTH OXJIQXKICHN ) «HI)
(rpynn
OXJIAXKJICH
)
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19 ABapuiiHO OTKJIIOYEHA LIEb kap CO Cyxoit koHTakT |1 3 1 +
YIIPaBJICHUS] CHCTEMOMN OXJIAXK ICHHS (st
TUTIA
CO
«JI»,
«AL»)
PACYETHBIE IIAPAMETPBI”
20 KoaddurmeHt Harpy3Ku Marematuueckas AHanoroBsIi CootBerctByeT K01-By | CootBetc | COOTBETCTB |+
Mozenb Ne 2 (em. [1] KOHTPOJIMPYE-MBIX TBYET YET KOJI-BY
Tabmuma 6) 00MOTOK KOJI-BY | KOHTPOJHPY
KOHTPOJIH | €MBIX
pyeMbIX | 0OMOTOK
00MOTOK
21 Temnepatypa HHT obmoTku Maremarnyeckas AHanorossli CootserctByer kon-By | CooTBetc | CooTBETCTB |+
Mozenb Ne 6 (eMm. [1] KOHTPOJIUPYEMBIX TBYET yeT KOJI-BY
Tabmuma 6) 00MOTOK KOJI-BY | KOHTPOJHPY
KOHTPOJIH | €MBIX
pyeMbIX | 0OMOTOK
00MOTOK
22 OTtHOCHUTENbHAsI CKOPOCTh Maremarnyeckas AHanorossli CootserctByer kon-By | CooTBerc | CooTBETCTB |+
TEPMUYECKOTO U3HOCA U30JIALINU Mozenb Ne 2 (em. [1] KOHTPOJIMPYEMBIX TBYET YET KOJI-BY
Tabmuma 6) 00MOTOK KOJI-BY | KOHTPOJHPY
KOHTPOJIH | €MBIX
pyeMbIX | 0OMOTOK
00MOTOK
23 OTHOCHTENBHBIN U3HOC M30JISIMK 3a | MaTteMaTndeckas AHanorossli CootserctByer kon-By | CooTBetc | CooTBETCTB |+
KaJIeHJapHO OTPaOOTaHHOE BpeMsI Mozenb Ne 2 (em. [1] KOHTPOJIMPYEMBIX TBYET YET KOJI-BY
Tabmuma 6) 00MOTOK KOJI-BY | KOHTPOJHPY
KOHTPOJIH | €MBIX
pyeMbIX | 0OMOTOK
00MOTOK
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24 OtHOcHUTENbHOE BiIarocojiepxanue | Maremarudeckas AHanorossli CootserctByer kon-By | CootBerc | COOTBETCTB + (ipu
Macnia mozenb Ne 1 (em. [1] KOHTPOJIUPYEMBIX TBYET yeT KOJI-BY HaJIU4u
Tabmuma 6) 00MOTOK KOJI-BY | KOHTPOJHPY "
KOHTPOJIH | €MBIX TaTYUK
pyeMbIX | 0OMOTOK a
00MOTOK BJIAroc
oJiepxa
HUS
Maca)
25 BnarocojaepkaHue TBepaoH Maremarnyeckas AHanorossli CootserctByer kon-By | CootBerc | COOTBETCTB + (ipu
M30JIALHAN mozenb Ne 1 (em. [1] KOHTPOJIMPYEMBIX TBYET YET KOJI-BY HaJIn4u
Tabmuma 6) 00MOTOK KOJI-BY | KOHTPOJHPY "
KOHTPOJIH | €MBIX TaTYUK
pyeMbIX | 0OMOTOK a
00MOTOK BJIAroc
oJiepxa
HUS
Macsa)
26 TemmepaTtypa 00pa3oBaHus Maremaruueckas AHanoroBsIi CootserctByer kon-By | CooTBerc | COOTBETCTB + (ipm
ITY3bIPbKOB mozenb Ne 1 (em. [1] KOHTPOJIMPYEMBIX TBYET YET KOJI-BY HaJIn4u
Tabmuma 6) 00MOTOK KOJI-BY | KOHTPOJHPY "
KOHTPOJIH | €MBIX TAaTYUK
pyeMbIX | 0OMOTOK a
00MOTOK BJIAroc
oJepxa
HUS
Maca)
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27 OtpaboTaHHbIE MOTOYACHI MaremaTtnueckas Amnanorosslit CootserctByet kon-By | Cooterc | CoorBercTBy
BEHTHJISITOPOB Mojenb Ne 3 (cm. [1] pexxumoB padoTer CO TBYET CT KON-BY
Tabmuma 6) (Tpymn oXiaxaeHus) KOJI-By | PEKHUMOB
PEKHMOB pa6otsr CO
paboThI (rpymnn
CO OXJIaXKICHU )
(rpymn
OXJIaXKJIeH
usl)
28 OtpaboTaHHBIE MOTOYACHI Maremarnueckas AHaNoroBslIi CootserctByer kon-By | CootBerc | CooTBEeTCTBY
MacJI0HACOCOB Mozenb Ne 3 (em. [1] pexumMoB pabotel CO TBYET CT KOII-BY
Tabmuma 6) (Tpymn oXiaxaeHus) KOJI-By | PEKHMOB
PEKHMOB pa6otsr CO
paboThI (rpymnn
CcO OXJIaXKICHUS )
(rpymn
OXJIaXKJIeH
)
29 KoanuecTBo MyCKOB BEHTUIATOPOB | MaremaTnueckas AHaNnorossli CooterctByer kKoa-By | CootBerc | CooTBEeTCTBY
Mojenb Ne 3 (cm. [1] pexumMoB pabotel CO TBYET CT KON-BY
Tabmuma 6) (Tpymin oXiaxaeHus) KOJI-By | PEKHMOB
PEKHMOB pa6otsr CO
paboThI (rpymm
CO OXJIaXKIeHU )
(rpymn
OXJIaXKJIeH
)
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30 KosnyecTBo mycKOB MacjaoHAcocoB | MaremaTuueckas AHanorossli CootserctByer koi-By | CootBerc | CoOTBETCTBY | —
Mozenb Ne 3 (em. [1] pexumMoB pabotel CO TBYET CT KOII-BY
Tabmuma 6) (TpymIn oXiaxaeHus) KOJ-By | PEKHMMOB
DPEKHMOB pa6otsr CO
paboThI (rpymnn
CO OXJIQXKICHN )
(rpymn
OXJIaXKJIeH
usl)
31 Harpy3ouHas cnocoOHOCTb Maremarnyeckas AHanorossli CooterctByer Koa-By |CootBerc |CoOoTBETCTB |+
TpanchopmaTopa Mozenb Ne 4 (em. [1] KOHTPOJIUPYEMOTO TBYET yeT KOJ-BY
Tabmuima 6) 00opyIoBaHuUs KOJI-BY | KOHTPOJHPY
KOHTPOJIH | €MOTO
pyemoro |obopymoBaH
00opyoB |us
aHHS
32 Xapakrepuctuku UP (kaxymuiics Maremarnyeckas AHanoroBsli CootBercTBYyET Cootserc | COOTBETCTB
3apsag UP, Tok, momrHocTh YP, mozenb Ne 5 (ewm. [1] | floating point MaTeMaTH4YeCKOU TBYET yer
KOJIMYECTBO UCTOYHUKOB YP, Trm Tabmuma 6) MOJIENH MaTeMaTH | MaTeMaTH4e
nedexror UP) YECKOM | CKOM
MOJIEI | MOJEH

[Ipumeuanus

1 Bo3MmoykHa yCTaHOBKA JIaTYMKA HA MMOBEPXHOCTH Oaka (koyuiekTopa CO) ¢ MOMOIIBI0 MATHUTHON (PUKCAIIHH.

2 Penelinple curHaiibl JOJKHBI YIUTHIBAThCS B TeXHUYeCKUX TpeboBaHusax Kk IIIAOT, npexycMarpuBaThCsl Ha 3Tane NPOEKTUPOBAHUS

CHJIOBOTO 000pYyIOBaHHUS.

3 PacueTHble mapamMeTphl JOJKHBI ITpeaycMaTpuBath nepenauy curana B cuctemsl CATY, CCIITU, ACY JluarHocTuka 1o cTaHAapTHBIM

IIPOTOKOJIaM OOMEHa.
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Tabnuma B.3 — Ilepeuens MmaTreMaTHUECKUX MOJEJEH I KOHTPOJISI HATPY304YHOM CITIOCOOHOCTH CHIIOBOTO TpaHC(HOPMATOPHOTO 000PYIOBAHUS

Hamnune napamerpa

Ne /i Monens Onmcanue
O0s3arenbHO | JIOMONHUTETBHO

1. ConepxxaHue BiIary B [TpeoOpa3oBaHue JaHHBIX OTHOCUTEIBHOTO BIAroCcoOAEp:KaHus Macia B +
W30S, abcomoTHOe. Pacuer Biarocoaep:kaHus TBEPIOHM W30JIAIIMU B MECTaxX MeperpeBa. (Ipu HanMUMK
Temneparypa Omnpenenenne TeMnepaTypsl 3aKUaHus, 3a1ac 10 TeMIepaType 3aKUaHus. — JaT4nKa
o0pa3oBaHus IMy3bIPHKOB BJIATOCO/ICPIKAHHS
napa Macia)

2. CrapeHue n30s1uu Pacder crapeHust H30JSIMH IO TEMIIEpaType Hanbojee HarpeToi TOUKM 0 OMOTKH

Y paCYETHOMY BJIArOCOACPKAHUIO TBEPAOU n3oasauuu. [Iporao3 crapenus u +
obmero uzHoca o 'OCT 14209, MOK 60076-7 (IEEE C57.91-1995).

3. Cocrosinue u Pacuer Temniepatypsl Bepxuux cioes macna o 'OCT 14209, MBK 60076-7 +
spdextuBHOCTs cuctembl | (IEEE C57.91-1995) u cpaBHenue ee ¢ haktuueckoil. HempepbIBHBIN KOHTPOIIb (npu HANTMYUU
OXJIAXKICHUS pexuMa paboThl CUCTEMbI OXJIAXKACHUS (YPOBHEH OXJIAXKICHHUS), - CUTHAJIOB OT

AJIEKTPOJIBUTaTeNIei MAaCIOHACOCOB U BEHTUJISITOPOB. CO)

4. Harpy3sounas Pacuer no 'OCT 14209, MOK 60076-7 (IEEE C57.91-1995) narpy3ouHoii
CIIOCOOHOCTh crocoOHOCTH TpaHchopMaTopa 6e3 yiepda st 001Iero cpoka CiyKObI. +
Tpa"copmaTopa

5. Xapakrepuctuku YP Pacuer kaxymerocs 3apsaa UP. Iloctpoenne AmmnutynHo-®Pa3HbIX,

AMuTyaHo-YacToTHbIX 1 YacTOTHO-BpeMeHHBIX AUarpaMm ¢ OIpeaesieHueM +
BEPOSITHOTO THNA JePEKTOB U KOJIMYeCTBa UCTOUHUKOB YP.
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Iys

CO 34.35.125-99
(P]T 153-34.3-
35.125-99)

MOK 60076-2005

CO 34.45-51.300-
97

IIpaBuiia TEXHUYECKOU JKCILTyaTaluu
DJIEKTPUYECKUX CTaHIUMU U ceren Pocculickon
Oeneparun~ (IITD,  yTrBepkaeHb  NMpPUKA30M
Munsnepro Poccuu Ne229 ot 19.06.2003).

[IpaBuna ycTtpoiicTBa 371€KTpoycTaHoBOK» (IIVD,
CeAbMOE  H3JaHue,  YTBEPKICHO  IPUKA30M
Munsnepro Poccum ot 20.06.2003 Ne 242; rnasa
4.2. PacnipeieTUTENbHBIE YCTPOMCTBA U MTOJCTAHIUN
HarpsikeHueMm Boiie 1 kB).

PyKoBOACTBO IO 3allIUTE JJIEKTPUUYECKUX CETEU 6 -
1150 kB oT Trpo30BBIX ©  BHYTPEHHHX
MEpEHANPSIKEHU.

MO3K CEI/IEC 60076-7 2005 Power transformers
Part 7: Loading guide for oil-immersed power
transformers.

O6bem " HOPMBI UCIIBITAHUI
ANEKTPOOOOPYTOBAHHS.

[Topsimok ¢dopmMupoBaHUS NaHHBIX O TEXHUYECKOM
coctosiauu oobopynosanus [IC u BJI. Ilpunoxenue
K pacnopsixkeHnto OAO «®CK E9C» ot 29.12.2010
Ne 890p.

Metoanka orpeeaeHus Heperpy304HOi
CIOCOOHOCTH TpaHCcHOpMaTOpHOTO 000pYAOBaAHUS
CO CBEPXHOPMATHUBHBIM CPOKOM DKCILTyaTallHH.
[Ipunoxenne k pacnopsikeHnto OAO «OCK EDC»
ot 22.07.2011 Ne 506p.

CoopHuK JTUPEKTUBHBIX MaTepuanoB
I'maBrexynpasienus Munsnepro CCCP, ytB. 1982,
M, Dneprus, 1985.

JIbBoB M. 10., JIsBoB IO. H., JementneB 1O. A.,
Antunos K. M., Cypba A. C., [eiko II. A.,
Hexknenaes b. H. , lludpun JI. H., Kaccuxun C. 1.,
CnaBunckui A. 3., CunuakuH K. I'. O HagexxHOCTH
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[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

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

CO 34.46.605
(P]1 34.46.605)
PJIV 34-38-058-91

CO 153-34.04.181-
2003

CO 34.46.302-00
(PJ1 153-34.0-
46.302-00.)

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

CHJIOBBIX TpaHCcHOpPMaTOPOB "
aBTOTpaHC(HOPMATOPOB  BIEKTPUUECKUX  ceTeil//
Onextpudeckue ctaniuu.- Ne 11.- 2005.

XpennukoB A.I1O., IN'onpamreitn B.I'. Texnuueckas
OUAarHOCTHKA,  MOBPEXKIAEMOCTH M PECYPCHI
CWJIOBBIX W H3MEPUTENBHBIX TpaHCHOPMATOPOB U
peaktopoB// MoHnorpadus, Dueproaromusuar, M. -
2007., 286 c., ni.

[IpaBuna mo oXxpaHe Tpyda NOpH DIKCIUTyaTalluu
3JIEKTPOYCTaHOBOK. YTBepKICHBI IIpukazom
MunucTepcTBa TpyJa M COLMAIBHOW  3alllUThHI
Poccuiickoit @enepanuu ot 24.07.2013 No 328H.

Mertoauueckue  yKazaHMs O  JKCIUIyaTalluH
TpaHchOpPMATOPHBIX Macell.

Tunosas TEXHOJIOTUYECKas MHCTPYKIHSL.
Tpanchopmartopsr Hampsikennem 110-1150 kB,
MomtHocThio 80 MBA wu Oonee. KamuTtanbHbId
PEMOHT.

IIpaBuia OpraHu3aluu TEXHUYECKOTO

o0CIIy>KUBaHUSI U peMOHTa 000pYI0OBaHUS 3aHUN U
COOPYKEHUH BIIEKTPOCTAHLIMNA U CETEM.

Meronuueckue  yKkazaHUsT ~ O  JUArHOCTUKE
pa3BuBaromuxcs  JaedekToB  TpaHchHOpMaTOPHOTO
o0opy10oBaHUs 1o pe3ynbTaTam
XpoMaTorpapuyeckoro aHaJIn3a ras3os,

PacTBOPEHHBIX B Maclie.

«MeTtoanyeckue ykKa3zaHdsd IO HaJIaJKe YCTPOMCTB
MEPEKIIIOUEHUST  OTBETBICHHA  OOMOTOK  TOJ
Harpy3koi  (mpomsBojgctea HPb  u  T'JIP)
tpanchopmaropo PITH» (M.: Cnyxb6a nepenoBoro
omnbiTa U uHPopManuu CorozrexdHepro, 1981).
[IpaBuna MOKapHOM 0e30macHOCTH JUTSt
AIIEKTPOIHEPTETUICCKUX TTPEITPHUSITHIA.
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