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Mpeaucnosue

Llenu, ocHOBHbIE MPUHLMNBI U OCHOBHOM MOPSAOK NpoBeAeHMs paboT N0 MEXrocyaapCTBEHHON CTaH-
Aaprusauum ycraHoeneHol FOCT 1.0—92 «MexrocyaapcTeeHHan cuctema cranaaprusauun. OCHOBHbIE NO-
noxeHusi» u NOCT 1.2—2009 «MexrocyaapcTseHHaa cuctema cranaaprusauun. CtaHaapTel MeXrocyaap-
CTBEHHblE, MpaBuiia U PeKOMEHAAUMU NO MEXTOCyAapCTBEHHON cranaaptusauuu. Mpasuna paspabotku,
NPUHATUSA, NPUMEHEHUS, OOHOBNEHUA U OTMEHbI»

CBepgeHuA O cTaHpapre

1 PA3PABOTAH O6LecTBOM C OFPaHUYEHHOI OTBETCTBEHHOCTbIO «L| CB3M» (OO0 «L| CB3M») u
OTKpbITbIM aKLMOHEPHbIM 06LecTBOM «CBEpANOBCKUiA 3aBoA TpaHcdopmaTopos Toka» (OAO «C3TTy)

2 BHECEH TexHu4yeckum KOMUTETOM no crangapTtudauyuun TK 016 «3nekTposHepreTuka

3 NMPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auun, MeTponorum u ceptudukauun
(npotokon ot 10 gekabps 2015 . Ne 48)

3a npuHATHE NPOroniocoBanu:

KpaTkoe HavMeHoBaHUe CTpaHbl Koa ctpaHbl no MK CokpalljeHHoe HauMeHOBaHWe HaLMOHaNbHOToO opraHa
no MK (ISO 3166) 004—97 (ISO 3166) 004—07 no cTaHdapTUsaLum
AsepbaiigxaH AZ AscTaHgapT
ApmeHus AM MuH3KoOHOMUKKU PecnyGnvkn ApmeHus
Benapycbk BY loccTaHaapT Pecnybnukv Benapych
KasaxcTaH KZ loccTanaapt Pecnybnuku KazaxctaH
Kuprusus KG KblprelacTaHgapT
MongoBa MD Mongosa-CtaHaapt
Poccus RU Poccrangapt
TamXukncTaH TJ TapxukcTaHaapT
Y3bekucrtaH Uz Y3acTtaHaapT
YkpauHa UA MuH3aKoHOMpPa3BUTUA YKpanHbl

4 [Mpukaszom degepanbHOro areHTCTsa Mo TEXHUYECKOMY PEryfiIupoBaHMIo 1 METPONOrUKU OT 23 UIOHA
2016 r. Ne 673-cT MexxrocyaapcTeeHHbiit ctaHaapt FOCT 1983—2015 BBeaeH B A€NCTBUE B KAYECTBE HALMO-
HanbHOro crangapra Poccuickon ®eaepaummn ¢ 1 mapra 2017 r.

5 B HacTOsILLEM CTAHAAPTE YYTEHbl OCHOBHbLIE MONOXEHUA MEXAYHAPOAHbIX CTAaH4apTOB:

MO3K 61869-1(2007) «TpaHchopmaTopbl nsmeputenbHole. Yactb 1. Obwme Tpeboanus» (IEC 61869-
1(2007) «Instrument transformers — Part 1: General requirements», NEQ);

MO3K 61869-3(2011) «TpaHcdopmatopbl usmeputeneHole. Yacte 3. [lononHutensHble TpeboBaHUA K
MHAYKTUBHbIM TpaHccopmatopam» (IEC 61869-3(2011) «Instrument transformers — Part 3: Additional re-
quirements for inductive voltage transformers», NEQ);

M3K 61869-5(2011) «TpaHcdopmaTopbl usmeputenbHbie. Yactb 5. [lononHuTenbHble TpeboBaHus K
€MKOCTHbIM TpaHcdopmaropam» (IEC 61869-5(2011) «Instrument transformers — Part 5: Additional require-
ments for capacitor voltage transformersy», NEQ)

6 B3AMEH IOCT 1983—2001
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKa3amerne «HayuorarnbHbie cmaHdapmbi» (Mo cocmosHuo Ha 1 sHeapss mekyuweeo eoda), a mekem
U3MeHeHUll U ronpasoK — 8 eXXeMeCsIYHOM UHGhOPMaUUOHHOM yKazamere «HayuoHanbHbie crmaHdapmeiy.
B cniyqae nepecmompa (3ameHbl) unu ommeHbl Hacmosiwe20 cma+Hdapma coomsememeayiouee ysedomrie-
Hue 6ydem onybruKoeaHoO 8 eXXemMeca4YHOM UHOPMaUUOHHOM yKasamerse «HayuoHarnbHbie cmaHdapmebly.
Coomsemecmeyiowias UHopMmauus, yeedomneHue U meKcmbl pa3mewalomes makxe 8 UHGOPMayUuoHHOU
cucmeme obueeo rosnb308arHuss — Ha oguyuansHoM catime ®edeparnibHo20 azeHmemea o MexHU4ecKoMy
peaynuposaHuro u Memposioauu 8 cemu iimepHem (www.gost.ru)

© CraHgaptuHcopm, 2016

Hacroawui ctaHgapT He MOXET ObITb NMOMIHOCTBLIO UMM YAaCTUYHO BOCNPOU3BEAEH, TUPaXKMPOBAH 1 pac-
MPOCTPaHeH B kayecTBe odmumanbHoro usaauus 6es paspeluesuss deaepanbHoOro areHTCTea no TEXHUYECKo-
MY PETrYNMPOBAaHUIO U METPONOTUK
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M EXT TOCYAAPGCTHBETHHU DB H# CTAHAAPT

TPAHC®OPMATOPbI HAMPSHYXEHUA
O6ume TexHu4YecKue ycrnoBus

Voltage transformers. General specifications

DNara BBepeHuna — 2017—03—01

1 O6bnacTb NpUMeHeHun

HacTosAwmit ctanaapT pacnpoCTPaHAETCS Ha NMEeKTPOMAarHUTHbIE U €MKOCTHbIE TpaHCGOPMAaTopbl Ha-
NPsXXEHUs (Aanee — TpaHcdopMaTopsbl), NPeAHa3HAYEHHbIE AN NPUMEHEHUS B ANEKTPUYECKUX Liensix nepe-
MEHHOro Toka YactoToi 50 unu 60 'y ¢ HOMMHaNbHBIMKU HanpsbkeHusaMu ot 0,23 Ao 750 kB BKNIOUMTENBHO C
Lensio nepefadn curHana MamMepuTensHon Hgopmauum npuéopam UsMepeHus, 3aluTbl, aBTOMATUKU, CUT-
Hanusauuu u ynpaeneHusi, paspabotaHHblie nocne 1 sHeapsi 2016 T.

JononHutenbHble TpeGoOBaHUA K OTAENbHLIM BUAAM TPaHCOPMATOPOB B CBA3M CO ChneLmdUuKoin ux
KOHCTPYKUUU UMW HasHadYeHus (HanpuMmep, K aHTMPE3oHaHCHbIM TpaHccopmaTopaM, NpeaHasHauYeHHbIM AN
YCTaHOBKW B KOMMMEKTHbLIX pacnpeaenuTenbHbix ycTponcTeax (KPY), nodasHo 9KpaHUpPOBaHHbLIX TOKOMPO-
BOAAaX, KOMOGUHMPOBAHHbLIM) U 3NEMEHTaM KOHCTPYKLMW €MKOCTHbIX TpaHcdopmaTopoB ana BY-cesism ycra-
HaBNMBAKOT B CTaHAAPTax, TEXHUYECKUX YCIOBUSAX, 40roBOpaxX UMM KOHTpaKTax (aanee — AOKyMeHTauus) Ha
TpaHcOPMAaToOpPbl KOHKPETHBIX TUMOB.

CTaHfapT He pacnpoCTpaHseTca Ha nabopaTopHbie TpaHCHOPMaTOopsI.

2 HopmaTuBHbIE CCbINTKK

B HacTosilem cTaHAapTe UCMOMb30BaHbI CChIMKU Ha CreayloLme MexrocyapcTBeHHbIE U HAaUMOHasb-
Hbl€ CTaHAapThl:

FOCT 2.601—2013 EanHas cucreMa KOHCTPYKTOPCKOW AOKYMEHTaUUKU. SKCNyaTaunoHHbIe A0OKYMEHTbI

FOCT 8.216—2011 lNocynapcTBeHHas cuctema obecneyeHns eauHCTBa u3aMepeHuin. TpaHcopMaropbl
HanpsbkeHusa. MeToauka noBepku

FOCT 12.2.007.0—75 Cucrema craHgaprtoB Oe3onacHocTu Tpyaa. Magenus sanekTporexHuyeckue. O6-
wme TpeboBaHnst 6e3onacHoOCTU

FOCT 12.2.007.3—75 Cucrema ctaHgapToB 6e30nacHOCTU Tpyaa. ONEKTPOTEXHMYECKUE YCTPOWCTBA Ha
HanpsbkeHue cBbile 1000 B. TpeGoeaHus 6e30nacHOCTH

FOCT 12.3.019—80 Cucrema ctaHaapToB 6e30nacHOCTU Tpyaa. VIChbITaHUsA U n3MepeHus aneKkTpude-
ckune. O6wme TpeboBaHNA 6Ge30MaCHOCTH

rOCT 15.001—88") Cucrema paspaboTku n NOCTAHOBKM NPOAYKLIMM HA NPOU3BOACTBO. MpoayKLMs npo-
N3BOACTBEHHO-TEXHUYECKOrO Ha3Ha4YeHus

FOCT 15.309—98 Cucrema pa3paboTKku u NOCTAHOBKM NPOAYKLMM HA NPOU3BOACTBO. AcnbiTaHua u npu-
eMKa Bblnyckaemown npoaykuum. OCHOBHbIE NONOXEHUA

FOCT 27.003—90 HaaexHocTb B TexHuke. Coctas u obLyme npaBuna 3agaHus TpeGoBaHui No HaAeXHOCTU

FOCT 721—77 CucreMsl anekTpocHabXeHusi, CeTU, NCTOMHUKK, NpeoBpa3oBaTeEnu U NPUEMHUKU dNEK-
Tpuyeckom aHeprun. HommHanbHble HanpsbxeHus cebiwe 1000 B

1) B Poceuitckoit degepauun geiicteyet FOCT P 15.201—2000.

UspaHue odpuumanbHoe
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MOCT 1516.2—97 3OnekTpoobopyaoBaHME U 3MEKTPOYCTAHOBKU MEPEMEHHOIO TOKA HA HanpsbkeHue 3 kB
u Bbiwe. O6LmMe MeToabl UCNbITAHUA ANEKTPUYECKON NPOYHOCTU M30NALUU

MOCT 1516.3—96 SnekTpoobopyaoBaHWe NEpeMEHHOro Toka Ha HanpskeHus ot 1 go 750 kB. Tpebo-
BaHMWA K 3MEKTPUYECKON MPOYHOCTM U30NALUM

FOCT 3484.1—88 TpaHcdopmaropbl cunosbie. MeToabl 3neKTPOMarHUTHbIX UCNbITAHUIA

MOCT 3484.2—88 TpaHcdopmaTopbl cUnoBble. cnbiTaHua Ha Harpes

MOCT 3484.5—88 TpaHcdopmatopbl cunosble. cneiraHna 6aKOB Ha repMETUYHOCTb

FOCT 6581—75 Matepuanb! 9nNekTpou3onsAUMOHHbIE Xuakue. MeToabl 9neKTpuyeckux UCnbiTaHui

MOCT 8865—93 Cucrembl anekTpuyeckon nonsaumu. OueHka HarpeBoCTOMKOCTU U knaccudukauus

MOCT 9920—89 (M3K 694—80, MOK 815—86) OrekTpoyCcTaHOBKU NEPEMEHHOrO TOKa Ha Hanps>XeHue
o1 3 oo 750 kB. AnuHa nyTu yTe4Kkn BHELLUHEN M30NALMK

MOCT 10434—82 CoeanHeHus KOHTaKTHble anekTpuyeckue. Knaccudukaumsa. Oblime TexHuyeckue
TpeboBaHus

FOCT 14192—96 MapkupoBka rpy3os

FOCT 14254—96 CteneHu 3awumThl, o6ecneunsaemMble obonovkamm (Kog IP)

MOCT 15150—69 MawmHbl, npubopbl U Apyrne TEXHUYeckue u3genua. cnonHeHns Ana pasnuyuHbixX
KrMMaTMYecKnx paioHoB. KaTteropum, ycnoBus aKkcnnayataumm, XxpaHeHus U TpaHCNOPTUPOBAHUSA B 4acTU BO3-
OeNCTBUSA KnuMaTnyecknux oakTopoB BHELLUHEN Cpebl

FOCT 15543.1—89 Uapenus anekTpotexHudeckue. O6Lue TpeboBaHWA B 4aCTU CTOMKOCTU K KIIUMATHU-
YECKMM BHELUHMM BO3JENCTBYIOLLMM hakTopam

MOCT 15581—80 KoHageHcaTopbl CBA3M U 0TOOPA MOLLHOCTU ANA NMHWIA dneKkTponepeaay

MOCT 16504—81 Cucrema rocyfapCTBEHHbIX MCMbITAHWUIA NPOAYKUMKW. MICNbITaHUSI U KOHTPOSb KayecTBa
npoayKkuum. OCHOBHbIE TEPMUHbBI U ONPEAENEHUs

MOCT 16962.1—89 (M3K 68-2-1—74) N3aenua anekrpoTexHumyeckne. MeToabl CMbITaHWI Ha YCTORUK-
BOCTb K KNMMMaTUYECKUM BHELLUHMM BO3€MCTBYIOLLUM pakTopam

MOCT 16962.2—90 N3penusa anekrporexHnyeckue. Metoabl MCNbITAHWIA HA CTOMKOCTb K MEXaHUYECKUM
BHELUHMM BO34ENCTBYOWMM hakTopam

MOCT 17516.1—90 Usgenus anekTporexHuyeckue. ObLme TpeboBaHUA B 4aCTM CTOMKOCTU K MEXaHu-
YECKMM BHELLUHUM BO3AEUCTBYIOLLMM hakTopam

FOCT 18425—73 Tapa TpaHCnopTHasA HanonHeHHas. MeTtoa ucnbiTaHua Ha yaap npu cBOGOAHOM NaAEHUM

MOCT 18685—73 TpaHcthopmaTtopbl TOKA U HanpPsXkeHUsi. TepMUHBbI U onpeaenexus

FOCT 19880—741") BnekTpoTexHnka. OCHOBHbIE NOHATUSA. TEPMUHBI U ONpeaeneHnst

rOCT 20074—832) SnekTpoobOpyaOBaHUE U ANEKTPOYCTAHOBKU. MeToa U3Meperns xapakTepucTuk ya-
CTUYHBIX pa3psaos

FOCT 20690—75 3nektpoobopyaoBaHne nepemMeHHOro Toka Ha HanpsbkeHue 750 kB. TpeboBaHus k
3MEKTPUYECKON NPOYHOCTU U30NALMM

MOCT 21130—75 Uspenusa anekTpoTexHudeckue. 3axxumbl 3a3eMnsalowme u 3Haku 3asemneHus. Kox-
CTPYKUMS U pasmepbl

FOCT 22756—77 (M3OK 722—86) TpaHcdopMaTopbl (CUNOBbLIE U HANPSHXKEHUA) U peakTopbl. MeToabl
UCNbITAHWIA INEKTPUYECKON MPOYHOCTU U30NALUN

FOCT 23216—78 U3genua anekTpoTeXHUYECKUe. XpaHeHune, TpaHCnopTupoBaHUe, BpeMEeHHas npoTu-
BOKOPPO3WOHHAA 3aluuTa, ynakoeka. Obwme TpeboBaHusa U MeToabl UCNbITAHUN

FOCT 32144—2013 3nekrpuyeckasa sHeprua. CoOBMECTUMOCTb TEXHUYECKUX CPeACTB ANeKTpoOMarHuT-
Hasi. HopMbl ka4ecTBa S1eKTPUYECKOW SHEPrK B CUCTEMAX 3NeKTPOCHabXeHUs 00LLero HasHavyeHus

MpuMmevaHune — [pn Nonb3oBaHUN HACTOALMUM CTaHAAPTOM LenecoobpasHo NpoBEPUTL AEHCTBUE CCINOY-
HbIX CTaHAapPTOB B UHGOPMAaLMOHHO cucTeMe 06LLero Nonb3oBaHUA — Ha oduumnansHoM caliTe defepanbHOro areHT-
CTBa Mo TEXHUYECKOMY PEerynmpoBaHUIo U METPONOTUU B CETU MIHTEPHET UNKU NO eXerogHoOMy UHOPMAaLIMOHHOMY yKa3sa-
Tento «HauuoHanbHblEe cTaHAApTLI», KOTOPLIA ONY6AUKOBaH NO COCTOAHUIO Ha 1 AHBaPSA TeKyLero roga, 1 no Bhbiyckam
eXeMeCAYHOro MHPOPMaLMOHHOTO yKasaTens «HaunoHanbHble CTaHgapThl» 3a TeKyWuiA rog. Ecnu cebinovHbIi cTaHgapT
3aMeHeH (M3MEHEH), TO MM Morb30BaHUM HAaCTOALUM CTaHAApPTOM CneayeT pyKoBOACTBOBATLCA 3aMEHSAIOLLMM (M3MEHEH-
HbIM) cTaHgapToM. Ecnu ccbinodHbIi cTaHaapT OTMeHeH 6e3 3aMeHbl, TO NONOXeHUe, B KOTOPOM AaHa CCbifka Ha Hero,
NPUMEHSIETCA B 4aCTW, He 3aTparuBaloLLeil 3Ty CCbINKY.

1) B Pocceuitckoit depepaumm aeiicteyet FOCT P 52002—2003.
2) B Poccuiickoit denepaumu aeitcteyet FOCT P 55191—2012.
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3 TepMuHbBI, onpeaeneHust U COKpaLLeHus!

B HacTosilem craHgapre npumeHeHbl TepMmuidbl no FOCT 3484.1, TOCT 16504, TOCT 18685, TOCT
19880, a TaKke cneaylowme TEPMUHbLI C COOTBETCTBYIOLMMU ONpeaeneHUsIMu.

3.1 O6wue TepMuHbI U onpeaesrieHuA

3.1.1 aHTUpe30HAHCHbIN TPaHchopmaTop: TpaHcdopmaTop, yCTOMUMBO paboTatoLmii NpU HanNM4un B
ceTu heppOopPe3OHAHCHbIX SBMEHUN.

3.1.2 TpexdasHan rpynna ogHodasHbIX TpaHcopmaTopoB: pynna u3 Tpex ogHodasHbIX TpaHc-
¢hopmaTopoB, INEKTPUHECKU COEAUHEHHBIX MeXay COBO0N NO onpeAeneHHONn cxeme.

3.1.3 HOMUHANbHbIA KO3((PULMEeHT HanpsxkeHUA: KoacpdUuLUMeHT, HA KOTOPbIN CNeayeT YMHOXaTb
HOMMHAIBHOE NEPBUYHOE HANPSDKEHME, YTOObI HANTU MAKCUMAaTbHOE HAMPSDKEHUE, NMPU KOTOPOM TpaHCKOp-
Marop COOTBETCTBYET TPEOOBAHUAIM MO HArPEBY B TEYEHUE YCTAHOBMEHHOTO BPEMEHHU U MO KIAcCy TOYHOCTHU.

3.1.4 ucnbiTaHue AnA yTeBepXAeHUA TUNA: Bua rocyaapCcTBEHHOrO METPOSIONMYECKOr0 KOHTPONSA BHOBb
paspaboTaHHOro TpaHcchopmaropa, NpOBOAUMOTrO B LIENsX o6ecnevyeHus eAUHCTBA U3MEPEHUN, YTBEKAEHUA
TMna TpaHcdopmMaTopa U 3aHeCceHus ero B [ocylapCTBEHHbIN peecTp CPeACcTB U3BMEPEHUN.

3.1.5 nonoxurenbHaa KOMNeHcaUuMA yrrioBOW NOrpewHoCcTU TpaHcdopmMaropa: noBopoT BekTopa
NepBUYHOro (ha3HOro HaNPSXKEHUs1 OTHOCUTENbHO BEKTOPA BTOPMYHOrO (DasHOro HanpspkeHus no Hanpasne-
HUIO 4 BMOKEHUSA YACOBOM CTPENKN HA HEKOTOPbLIN Yron.

3.1.6 oTpuuaTtensHas KOMNeHCaUus YIJIOBOM NOrpelHocTy TpaHcdopmaropa: NoBOPOT BEKTOpa
nepBUYHOro hasHOro HaNPsXXeHUs1 OTHOCUTENBbHO BEKTOPa BTOPUYHOIO (pa3HOro HanpsikeHUsi NpOTUB Hanpas-
NeHusi ABMXEHUS YaCOBOW CTPENKU HA HEKOTOPbIM Yron.

3.1.7 narpyska Tuna I: Harpyska ¢ koadduymeHToM moHoctu (cos@) ot 0,5 o 1.

3.1.8 Harpy3ka Tuna ll: Harpyska ¢ koacdpuymeHToM MmoLyHocTu (cose) 0,8.

3.2 TepMUHBI 1 onpeaeneHns, OTHOCAIMNECS K 3NeKTPOMarHMTHbIM
ra3oHanosiHeHHbIM TpaHcchopmaTopam

3.2.1 HoMuHanNbHOe paeneHue: [laBneHve, NPUBEAEHHOE K CTaHAAPTHbLIM aTMOCHEPHBLIM YCIIOBUAM
(temnepartypa nntoc 20 °C, pasneHune 101,3 klMa), 40 KOTOporo TpaHchopmaTop 3anoNHAETCA nepen BBOAOM
B 3KCNyaTaumio.

3.2.2 paBneHue curHanusauuu: flasnexHue, npueeaeHHoe K CTaHAAPTHBIM aTMOCHEPHLIM YCNOBUAM
(Temnepatypa nntoc 20 °C, apasnenue 101,3 kMa), npu kOTopoM MOXeT ObiTb NOAAH NpPeaoCcTeperaloLuii
curHan.

3.2.3 MUHUManbHoOe paboyee aasrneHue: [laBneHue, NpMBEAEHHOE K CTaHAAPTHLIM arMOoCdepHbIM
ycnoBusim (temnepartypa nntoc 20°C, gasneHve 101,3 klMa), npu KOTOPOM M BbILLE KOTOPOrO COXPaHAKTCA
HOPMUPOBAHHLIE XapaKTEPUCTUKM INEKTPUHECKOW NPOYHOCTH M30NsALUmMuU TpaHcdopmMaropa.

3.2.4 3awmuTa OT Ype3MepHOro yBesriM4YeHus aaBneHua: YCTponcTBo, NpegHasHauYeHHoe Ans orpaHu-
YEHUS ONACHbIX U3OLITOYHBLIX AABNEHUI BHYTPU TPaHcopmaTopa.

3.2.5 abconrTHaa CKOPOCTb yTeuku: KonuyecTso rasa, BbITEKLLEro 3a €aMHULY BPEMEHU, BbIPaXKEH-
Hoe B Ma*m3/c.

3.2.6 oTHOCUTENbHAaA CKOPOCTb yTeuku: OTHOLLUEeHNe abCoNOTHON CKOPOCTU YTEYKM K OOLLEeMY KOnu-
YeCTBYy ra3a B U3aMepuTensHOM TpaHcdopMarope Npu HOMUHANbLHOM AABMEHUU HaMOMHEHMA (UNUM NNOTHO-
cTu). BelpaxkaeTcsa B NpOLUEHTax B ro.

3.3 TepMuHbI 1 onpegerieHusi, OTHOCALMNECS K eMKOCTHbIM TpaHcopMaTopam

3.3.1 KOHOeHcaTop BbICOKOrO HanpsikeHUs (eMKOCTHOrO genuTens HanpsikeHus): KoHaeHcarop,
NOAKIOYaeMbl Mexay BbIBOAOM BbICOKOrO HanpsiKeHUs U BbIBOAOM NPOMEXYTOYHOr0 HanpsiXXeHUs1 eMKOCT-
HOro AENUTENs HaNPSKEHUSA.

3.3.2 KOHAEHCATOP NPOMEXYTOUYHOIO HaNPsXkeHUA (EMKOCTHOTO AenuTens HanpsikeHusa): KoHaeH-
catop, NOAKMNIOYaeMbIi MeXAy BbIBOAAMU MPOMEXYTOYHOTO M HU3KOTO HampsiKeHWs eMKOCTHOro AenuTens
HanpspKeHUA.

3.3.3 BbIBOA NPOMEXYTOYHOrO HanpsXeHUs (EMKOCTHOro AenuTens HanpspkeHus): BoiBoa, npea-
Ha3HaYeHHbI ANA COeAMHEHUS C NPOMEXYTOUYHbIM KOHTYPOM, Hanpumep, 9NeKTPOMAarHUTHbIM YCTPOWCTBOM
€MKOCTHOro TpaHcdopmaropa.

3.3.4 BbIBOA HU3KOr0 HaNnps:KeHUA eMKOCTHOro AenuTtena HanpsbkeHus: BoiBoa, npeaHasHaY€eHHbIN
AN COEAMHEHMUSA C 3eMNel HanpPsiMyto MU0 Yepes HUUTOXHO Manoe CONpPOTUBMNEHUE AN YACTOTbI CETU.
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B eMKOCTHOM fenutene HanpspkeHUs AaHHbIA BbIBOA COEAUHSIOT C YCTPOINCTBOM NPUCOEAUHEHUS ANS
rnepegayvu BbICOKOYACTOTHBLIX CUrHANOB nNo nposogam J1OM.

3.3.5 koachdbuumeHT TPaHCcHOpMaLMU NO HANPAKEHUIO (EMKOCTHOTO AeNnuUTenAa HanpsxeHus). Ko-
apduumueHT TpaHchopMaLMm NO HAMPSHKEHUIO, NPUMEHUMbI K €MKOCTHOMY AENUTENIO HanpshKeHUs, K npo-
MEXXYTOUYHOMY Hanps>KeHWIO Pa3oMKHYTON LIEMNK.

MpumevyaHue 1 — [JaHHbIN KO3 DULMEHT paBEH CYMME EMKOCTEH KOHAEHCaTOPOB BLICOKOTO HaMpPsKeHUs U
MPOMEXYTOYHOTO HanPseHUs, NoAeneHHON Ha eMKOCTb KOHAeHcaTopa BeICOKOro HanpskeHus: (C4+ C,) / Cy =K.

MpumevaHue 2— C, 1 C,coaepxar napasnTHLIE EMKOCTH, KOTOPLIE, Kak NpaBuio, NpeHebpexunumo Mansi.

3.3.6 anekTpomMarHuTHOe YCTPOMCTBO. KOMMNOHEHT €MKOCTHOro TpaHcdopmaropa, noakno4aeMblii
Mexy BbIBOAOM MPOMEXYTOYHOIO HaNPsHXKeHUsi U BbIBOAOM 3a3eMNeHUsi EMKOCTHOrO AenuTens HanpskeHus
(MK HaNpPAMYK COEAUHSEMbIN C 3EMIIENR, eCnU UCNOSb3YETCA YCTPONCTBO CBA3W — HOCUTENb HECyLen Ya-
CTOTbI) U NOAAIOLLUMI BTOPUYHOE HAMPSHKEHNE HA U3MEPUTENbHbIE NPMBOPLI U CUCTEMBI 3aLLMTDI.

MpumevyaHue — OBBLIMHO SMEKTPOMArHUTHOE YCTPOWCTBO BKItodaeT B cebsi TpaHcopmMaTop Ansi NMOHU-
KEHUA MPOMEXYTOUHOTO HamnpsKeHUs [0 TpeOyeMoro 3Ha4eHWs HanpsKEeHWs BTOPUYHOM Lenu 1 KOMNEHCUPYoLLnii
peakTop.

3.4 CokpauweHumsa

B HacToawem craHgapTe Mcnonb3oBaHbl CNEAYIOWME COKpaLLEeHUA:

K — K03thhuLmeHT TpaHchopmaLm no HanpsXKEHMI0 EMKOCTHOTO AENUTENSA HANPSHKEHNS,
K, o1 — HOMUHasbHbIA KO3hPULIMEHT TpaHCopMaLUK,

S, on — HOMUHAsIbHAA MOLLHOCTb;

C: __€MKOCTb KOHZIEHCATOpa BbICOKOrO HaNPsHKeHUA (EMKOCTHOTO AENUTENA HaNPsHKEHUS);

C, __ €MKOCTb KOHAEHCATOPA NPOMEXYTOYHOIO HaNPSHKEHNA (EMKOCTHOTO AENUTENS HaNPSDKEHUS);
F\/ — HOMMHarbHbIA KO3PULMEHT HANPAXKEHUS;

U, _ neicTBytoLLee HanpspKeHne nepBruyHOi 06MOTKH;

Uj,y0m — HOMUHATBHOE HANPsiKeHWe NepBUYHO 0BGMOTKY;

U, __ AencCTBYIOLWEE HANPAXXEHNE BTOPUHHON 0BMOTKY,;

Us, o — HOMUHANBHOE HANPsiKEHWe BTOPUYHOH 0OMOTKM;

UH.p — Hanbonbluee paboyee HanpsHKeHue.

4 Knaccudumkauus

4.1 TpaHcdopmMaTopbl NoApasaenAloT Mo crneaynM OCHOBHbLIM NPU3HaKaMm.

4.1.1 Mo poay yCTaHOBKM (KaTEropum pa3meLLeHUs U KnuMaTtmdeckomy ucnonHenuio) no MOCT 15150.
Mpu pasmeLLeHnn TpaHchopMaTopoB BHYTPM 060N04EK KOMIMIEKTHBLIX U3AENUI KaTEropun pasmeLLleHus
AOMKHbI COOTBETCTBOBATb YKa3aHHbIM B Taﬁnuue 1.

Ta6nuya 1— KaTeropuu pasmeLleHusi TpaHCOpMaTOpOB, YCTaHOBMNEHHbIX BHYTPWU 060N0YEK KOMNNEKTHBIX U3aeniil

KaTeropus pasmewyenns no MOCT 15150
XapakTepucTuka cpesbl BHyTPU 060M0oYkn
1 2 3 4 5
[asoBas cpefa, U3oNMpoBaHHan OT Hapy»HOro BO3AYy- _ _ 4 _ _
Xa, Unu xmnakas cpepa
[azoBas cpefa, He U30NUpPOBaHHAs OT HaPYXKHOro BO3-
nyxa 2 2 2.1 3 4 5unn 5.1

4.1.2 Mo uucny das.

4.1.3 o HanM4uIo UNK OTCYTCTBUIO 3a3eMIIEHUS BbIBOAA X NEPBUYHON OGMOTKMU.

4.1.4 o npuHUMNY AENCTBUS.

4.1.5 Mo ynucny cTyneHen TpaHcdopMmauumm.

4.1.6 Mo suay nsonauuu.

4.1.7 To 0cOBEHHOCTAM KOHCTPYKTUBHOIO UCMONMHEHUS.

OCHOBHbI€ MPU3HaKK TpaHCHOPMaToOpPOB U nx 0003Ha4YeHUsA NpuBeaeHbl B Tabnuuyax 2 u 3.
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Tabnuuya 2 — OCHOBHblE NPU3HAKN TPAHCHOPMAaTOPOB NO KOHCTPYKTUBHOMY UCTIONTHEHUIO U UX 0603Ha4YeHUS

KOHCTPYKTUBHOE MCMOMTHEHWe TPaHCHOPMATOPOB

YcnoBHoe 0603HaveHe

3azemnsemslit 3
Hesasemnaemelit —
OpHodpasHeli O
TpexdasHbli T
OneKkTpoMarH1THbIN —
OneKkTPOMarHUTHLIA KackagHbli K
C eMKOCTHbIM genutenem IOE
TpexdhasHbll ¢ AONONHUTENbHBIMU 0BMOTKAMM ANA KOHTPOMS U30MSALUK CETH n
TpexdasHbllil ¢ KOMMNEeHCaUMOHHBIMM 06MOTKaMu K
BalluLleHHoe ncnosiHeHne 3
BoaosalyumiieHHoe ucnornHeHme B
[epMeTUYHOE UCTONHEHNE r
C BCTPOEHHLIM NpeAOXpaHUTENEM n
AHTUpe3oHaHCHas KOHCTPYKLUUS A

Ta6nuya 3 — OCHOBHble NpU3HaKU TpaHC(OPMaTOPOB MO BUAY U30MSLMM U MX 0G03HaUEHUA

Bua nsonayuu

YcnoBHoe 0603HavYeHne

BosaylwHo-6ymaxHas o}
InTasn n
3anuTtas GUTYMHBIM KOMMayHA0M K
C dapdopoBoOi MOKPLILLIKOW ¢
MacnsHas M
[a3oBas r
MonumepHas n

5 OcHOBHbIE NapaMeTpbl

5.1 TpaHccopmaTopamM (BTOPUYHBIM 0OMOTKaM TpaHCOPMAaTopoB), NPeaHa3HAYeHHbIM ANA u3Mmepe-
HKA, crneayeT NPUCBaMBATb KIacchl TOMHOCTH, Bbibupaemble u3 paaa: 0,1; 0,2; 0,5; 1,0; 3,0.
TpaHccopmaTopam (BTOPUYHBIM 0BMOTKaM TPaHCOPMATOPOB), NPEAHA3HAYEHHBIM ANA 3aumThl’),

crneayeT npucBamBarth Knaccbl ToO4HOCTU 3P unu 6P.

TpaHcdopmaTopam (BTOPUYHLIM OBGMOTKam TpaHChOpMaTopoB) NMPUCBAUBAIOT OAWUH UNU HECKOMbKO

KrnaccoB TOMHOCTU B 3@BUCUMOCTU OT HOMUHANbHbIX MOLL[HOCTeﬁ U Ha3Ha4YeHus.

KOHKpEeTHbIE KNacChl TOYHOCTHU CrielyeT yCTaHaBNMBaTh B J0KYMEHTALMM Ha TPAHCEOPMAaTOPbl KOHKPET-

HbIX TUNOB.

NMpumevyaHne — [nsa TpexcdasHblx TpaHCHOPMAaTOPOB C ABYMs U 6onee BTOPUYHLIMKU OBGMOTKaMK Knacchbl
TOMHOCTHW YCTaHABMNUBAIOTCA TONBLKO ANS1 OCHOBHBLIX BTOPUUHBLIX 06MOTOK. [ins ogHodasHeIX TpaHchopMaTopoB ¢ ABYMS 1
Gonee BTOPUYHLIMU OBMOTKaMM Knacchl TOMHOCTH YCTaHaBMMBAKOTCA Ar1S BCEX BTOPUYHBLIX 0BMOTOK, NpudemM A4na gonon-

HUTENbHOW BTOPUYHOWH OBMOTKM Kacc TOMHOCTU AoMmKeH 6biTb 3P nunu 6P,

1) 3peck 1 ganee nog cNOBoM «3alMTa» NoApasyMeBaeTcs salymTa, yrpaBreHue, aBToMarika, CUrHannusaums.

5
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5.2 HoMuHanbHble MOLYHOCTM TpaHcdopmaTopoB (0OMOTOK TpaHcopmaTopos) ana noboro knacca
TOYHOCTU Npu ko3puumeHTe mowHocTu (cosg) ot 0,5 ao 1 ana Harpysku Tuna |: 1,0; 2,5; 5,0; 10, 15, 20 B-A.

HomuHanbHble MoLWHOCTU TpaHcdopmaTopoB (06MOTOK TpaHcopMaTopoB) AnsA NBOro Kknacca TOYHO-
CT1 npu k03(pPULMEHTE MOLLHOCTH (COSP) aKTUBHO-MHAYKTUBHOW Harpy3ku 0,8 ana Harpysku Tuna Il: 10; 15;
20; 25; 30; 45; 50; 75; 100; 150; 200; 300; 400; 500; 600; 800; 1000; 1200 B-A.

MpumMmevyaHue — [na gaHHoro TpaHcdopmaTtopa npu YCROBUKM, YTO OAHO U3 3HAYEHWIA HOMUHANBLHOW MOLL-

HOCTU CTaHAapTHOE U OTHOCUTCA K CTaHAApPTHOMY Knaccy TOYHOCTU, AonycKaloTca Apyrue HOMUHanbHble 3Ha4Y€HNA MOLL-
HOCTW, KOTOpbI€ MOIyT ObITb HecCcTaHAapTHbIMU 3Ha4Y€HUAMU, HO OTHOCALLIMMUCA K JPYrMM KnaccaM TOHHOCTWU.

KoHKpeTHble 3HaYeHUst HOMMHAINbHbLIX MOLUHOCTel TpaHcdopmaropoB (06MOTOK TpaHchopMaropos)
AN BCEX KNaccoB TOMHOCTU YCTAHABIMMBAIOT B JOKYMEHTaUMMN Ha TPaHCOpMaTopbl KOHKPETHbLIX TUMNOB.

[ns TpaHcdopmaTopoB ¢ AByMS U bonee BTOPUYHLIMW OOMOTKaAMM 3HAYE€HUS] HOMUHANBHBLIX MOLLHO-
CTel yKa3bIBalOTCS ANsi KAXKAON BTOPUMHON OOMOTKM.

Mo TpeboBaHuio noTpeduTens AONycKalTCs APyrue HOMUHANbHbIE 3HAYEHUSI MOLLIHOCTM.

5.3 MNMpepenbHbie MOLLHOCTH TPaHCOpMaTOpOB crieayeT Boibupark U3 psaa: 25; 50; 80; 100; 160; 250;
400; 630; 1000; 1600; 2000; 2500 B-A.

KoHKpeTHble 3HauYeHUs npeaenbHbIX MOLLHOCTEW cneayeT ycTaHaBnuBaTh B JOKYMEHTALMU Ha TpaHC-
dopmMmaTopbl KOHKPETHLIX TUMOB.

5.4 3a HOMUHarmNbHbIE MOLWHOCTU MHOFOOBOMOTOUHbIX TPAHC(POPMATOPOB NPUHUMAIOT CYMMAapPHbIE MOLLE-
HOCTM OCHOBHbIX U AOMOMHUTENbHbLIX BTOPUYHBIX OOMOTOK.

Mpu Harpy3ke oaHodasHoro TpaHccopmaropa ¢ aAsyms u 6onee BTOpUUHbIMKM OOMOTKaMK A0 Npeaensb-
HOI MOLLHOCTM OCHOBHasl (OCHOBHbIE) BTOpUYHast 06MOTKA AOMKHA ObITb Harpy>xeHa A0 MOLLUHOCTU, PaBHOW
pasHOCTM NpeaenbHOM MOLLHOCTU U HOMUHANBHON MOLLHOCTU AONOSTHUTENbLHON BTOPUYHON 0OMOTKM. MNpu Ha-
nu4un aByx 1 6onee 0CHOBHLIX BTOPUYHbIX 0OMOTOK, paboTaloLmx OAHOBPEMEHHO, pacnpeaeneHne MOLLHO-
CTW Harpy3kn mexxay ooMoTkaMu cneayert ycTaHaBnuBaTh B AOKYMEHTALIMK HA TPAHCHOPMaTOPbl KOHKPETHBLIX
TWUMOB.

Ana TpexdasHbiX TpaHCHOPMAaTopoB 38 HOMUHAMNLHLIE U NPeAerbHbIE MOLUHOCTU NPUHUMAIOT Tpex-
hbasHble MOLLHOCTHK.

5.5 HoMUHanbHbIE HaNPsSHKEHUS1 NEPBUYHBIX 0OMOTOK 0AHO(A3HLIX TPAHCHOPMATOPOB, BKMIOYAEMbIX
Mexay dasamu, u TpexdasHbix TpaHcopmaTropoB Ha HanpsbkeHue 40 1000 B aomkHbl 6biTh 220, 380, 660
1 1000 B.

Mo cornacosaHuio ¢ noTpedbutenem AONYCKAETCA M3roTOBMEHWE TPAHC(OPMAaTOpPOB C HaNPSHKEHUEM
230, 400 1 690 B.

HoMWHanbHbIE HanpshXeHUA NepBUYHLIX 0OMOTOK TpaHcopMaTopoB HA HanpspkeHue Gonee 1000 B
JOMXKHbl COOTBETCTBOBATL YKa3aHHbIM B Tabnuuax 4 u 5.

3HaYeHWA HanpsKeHUs criefyer ykasbiBaTb B OKYMEHTALUM Ha TpaHCOpMaTopbl KOHKPETHBLIX TUMNOB.

HoMuHanbHOE HanpspkeHne nNepBuYHON 0OMOTKM 0aHOMA3HOro 3a3eMnaemMoro TpaHcgopmaTopa, noa-
KITIOYEHHOTO Mexxay hasoii M 3eMneil MK Mexay HeRTpanbio CUCTEMBI U 3eMniell, JOmMKHO GbiTh B V3 pa3s
MEHbLLIE yKa3aHHOro B Tabnuuax 4 u 5.

B TexHuyeckm 060CHOBAHHLIX Cry4asix, MO COMMAaCcOBaHUIO C NOTpebuTenem, A0NyCKaeTCsa U3roTaBnu-
BaTb TPAHCMOPMATOPbI C MEPBUYHBIM HANPSHKEHNMEM, OTNMYAIOLLMMCS OT YKa3aHHOro B Tabnuuax 4 u 5.

5.6 HoMMHanbHbIE HANPSHKEHUS] OCHOBHBIX BTOPUYHBIX 0OMOTOK AN 0AHOMAa3HbIX TpaHcGOpMaTopoB.,
BKMOYaeMbIX Ha HanpsxeHue mexay daszamu: 100, 110, 120, 127, 200, 220 u 230 B.

Ana oagHodasHbIX 3a3eMnAseMbIX TPaHCOPMAaTOPOB BCEX KNACCOB HANPSDKEHUIN, NpeAHA3HAY€HHbIX AN
noAKmNioYeHUS Mexay hason u 3emnen B TpexdasHbIX CUCTEMAaXx, A€ HOMUHANbHOE HanpPsXXeHUe NepPBUYHON
0OMOTKM npeacTasnser coboii YMCNO, NOAENEHHOE HA V3, HOMUHANBLHOE HaNPSHKEHUE BTOPUHHON OBMOTKM
JIOIDKHO GbITb PABHO OHOMY U3 BhILLEYNOMSIHYThIX 3HAYEHUIA, NOAENEeHHOMY Ha V3.

Tabnuya 4 — HoMuHanbHble HanpsKeHUsl NePBUYHBIX 0BMOTOK

Knacc HanpsikeHus HomMuHanbHoe HanpskeHue nepBUYHON 06MOTKW ANA oaHO(a3HBLIX
no MCT 1516.1 n TOCT 1516.3 He3aseMrseMbIX 1 TpexdasHbix TpaHcdopmaTopos, KB
3 3;3,15; 3,3
6 5;6;6,3,6,6;,6,9
10 10; 10,5; 11
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OkoHYaHue mabnuupl 4

Knacc HanpaxeHus HomuHarnbHoe HanpsKeHe nepBuyHoi 0B6MOTKW ANs oaHO(asHbIX
no MOCT 1516.1 nTOCT 1516.3 HesasemnAeMbIX U TpexdasHbIX TpaHcthopMaTopos, KB
15 13,8; 15; 15,75; 16
20 18, 20, 22
24 24
27 27,275
35 33, 35, 36

Tabnuuya 5— HoMuHaneHoe HanpsxeHne nepBu4Hoi o6MOTKM AN ofHodasHbIX 3a3eMnseMblx TpaHchopMaTopoB

HoMuHanbHoe HanpsxXeHWe nepBUYHOM 0GMOTKM
AnA ogHohasHbIX 3a3eMsSeMbIX TpaHchopMaTopos,
BKIHOMaeMbIX MeXay dasoit U semnelt, KB

Knacc HanpsaxeHus
no MOCT 1516.1 urOCT 1516.3

110 110

150 150
220 220
330 330
500 500
750 750

5.7 HoMuHanbHble HanpspkeHUs: 4OMNONHUTENLHBIX BTOPUYHBIX 0OMOTOK NpuBeaeHbl B Tabnuue 6.

Tabnuya 6— HoMuHaneHble HaNpPsKeHUs 4OMOMHUTENBHBIX BTOPUYHBIX 0GMOTOK

PekomMeHayeMble 3Ha4eHus, B AnbTepHaTMBHbIE 3HaveHus, B
100* 110* 120* 200* 220* 230*
100 110 120 200 220 230
V3 V3 \3 V3 V3 V3
100 110 120 200 220 230
3 3 3 3 3 3
" Hanpsixerna ans ogHodasHbIX TpaHcopMaTopos, paboTatoLmX B CETSIX C 3a3€MIIEHHO HelTpanbio

Mpu ucnonb3oBaHMKM anbTepPHaTUBHBIX 3HAYEHWI creyeT NPUHATbL AONONHUTENbHLIE Mepbl NPeaoCTo-
POXXHOCTMN Ana o6ecnevyeHns 6e30nacHoOCTHU.

5.8 HoMUHanNbHOE BTOPUYHOE NUHENHOE HanpsbkeHue TpexdasHbiX TpaHCHOPMATOPOB unKu Tpexdas-
HbIX rPyNN 0gHOda3sHbIX TpaHCHOPMAaTOPOB KnaccoB Hanpsbkenus 3—35 kB aomxHo 6wiTh 100, 110, 120, 127,
200, 220 u 230 B, a basHOe HOMMHASNbHOE HaNPsHPKEHUE 0MMKHO ObiTb PABHO OHOMY U3 BbILLEYNOMSHYTbIX
3HAYEHWI, NOAENEeHHOMY Ha V3.

5.9 HoMuHanbHas 4acToTa HaNPsHKEHUA NUTaKoLWEN ceTu AormkHA ObiTb 50 unu 60 My. KauectBo Hanps-
xeHna — no FOCT 32144.

5.10 CxeMbl 1 rpynnbl COeAUHEHUI NEPBUYHBLIX U BTOPUYHBIX 0OMOTOK TpaHC(OpMaToOpOB AOMXKHbLI CO-
OTBETCTBOBATL YKa3aHHbIM B Tabnuuax 7—15.

CxeMbl ANA aHTUPE30HAHCHLIX TPaHC(OPMAaTOPOB AOJDKHbI ObiTb MPUBEAEHbI B AOKYMEHTauuu Ha
TpaHcHOpPMaTOpPbl KOHKPETHBLIX TUMOB.

Mpumedanune — B TexHuueckoit oKyMeHTaLymM aonyckaotcst 0603HadeHus: Y Bmecto Y, ¥, BMmecTo ¥, V
BmecTo V u ZBmecTo 7.
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Tabnuuya 7 — Cxembl U rpynnbl coeAuHeHUI A 0OMOTOK O HO(a3HbIX JBYXOOMOTOMHBIX TPAHCHOpPMaTOpPOB

Cxema coegnHeHns 0BMOTKM

Auarpamma sektopoB 3C oOGmoTKM

YcnosHoe
nepeBUYHON BTOPUYHO nepBuYHON BTOPWYHO obosHaueHue
A X a X A 1/1-0
X

Tabnunuya 8 — Cxembl U rpynnbl COeANHEHUA OGMOTOK oaHOMa3HbIX TPEXOOMOTOYHBIX TPaHCHOPMAaToOpoB C ABYMSA
OCHOBHbIMN BTOPU4YHbIMU obmoTkamm

Cxema coeguHeHus1 0OMOTKM

Ouarpamma sekTopoB O1C 0O6MOTKM

YcnosHoe
o BTOPUYHOIA BTOPNYHOW . BTOPUYHOWM BTOPUYHOWN o6o3HaueHune
MepBIYHON OCHOBHOM 1 OCHOBHOW 2 nepsutHoun OCHOBHOM 1 OCHOBHOM 2
a X. a, X y
A X 1 X 2 X2 A a4 ay 1/1/1-0-0
X X1 X2

Tabnuua 9 — Cxembl 1 rpynnbl CoeanHeHUn o6MOTOK ogHogasHbIX TPEXOBMOTOUHBIX TpaHChOpPMATOpPOB C OCHOBHON
¥ AONONMHUTENBHOW BTOPUYHBIMU OBMOTKaMK

Cxema coegnHeHna o6MoTKK

Avnarpamma sextopos SAC obmotkn

YcnoBHoe
. BTOPWYHOR BTOPUYHOWM A0- o BTOPUYHON BTOPUMHOW AO- o6o3HaueHne
nepBuiHoN OCHOBHOW NONHUTENLHON NEpBU1HON OCHOBHOMN NONHUTENBHON
a x a, X 4
A X n X A a a, 11/1-0-0
X X
Xn

Tab6nuuya 10— Cxembl 1 rpynnbi coeauHeHnin 0BMoTok 0aHOda3HbIX YETbIPEXOOMOTOMHBIX TPaHCKhOPMATOPOB C ABYMSI
OCHOBHbIMM M AONONHUTENbHON BTOPUYHBbIMU OOMOTKaMKn

Cxema coeiJuHEeHNs1 OBMOTKM Nuarpamma Bektopos SC o6MoTKU
YcnosHoe
- . | BTOpMYHOM o - BTOPUYHOM obo3Haue-
. | BTOpPMUHOW | BTOPUMHOI . | BTropuuHOW BTOPUYHOM
nepBUYHOA ” ” JAONOJHU- NepBUYHOIA ” - AOMNONHU- Hue
OCHOBHOW 1 | OCHOBHOW 2 TENbLHOI ocHoBHOW 1 | ocHoBHOM 2 TENbHOI
A X a x a x a, X, A ay ay a 1111-0-
0-0-0
X X X Xn

MpumeuaHue — o TpeboOBaHMIO 3aKA3UMKA YUCITO BTOPUUHBIX OBMOTOK MOXET ObITh YBENUUEHO.
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Ta6nuya 11 — Cxembl U rpynnbl coeAUHEHUA 0BMOTOK TpexasHbiX ABYXOOMOTOUHBIX TpaHCOpMaTopoB

Cxema coegmnHeHnss 0OMOTKN

Ouarpamma sekropos 3[]C o6MoTku

YcnoeHoe 0603HaveHue

i

nepBuYHON BTOPUYHOM nepBUYHON BTOPUYHOM

0 ABC o ab ¢ B b Y/Y_O

‘ % % é ‘ % % é A c c
XY Z Xy z

A B C o a b c B b Y/Y'O
% % é ‘ % % é A c c

XY Z X y z

X ABC 0 abc A\/C a\/c V/V -0

B b

Ta6bnuuya 12 — CxeMbl 1 rpynnbl cOeAUHEHUIA OBMOTOK TpexdasHbIX ABYXOOMOTOUHbLIX TpaHCHOPMaTopoB C NOMNOXU-

TEeNbLHOW KOMMEHCaLMEN YrOBOWA NOrPELLHOCTU

Cxema coegnHeHnss 0OMOTKN

Ouarpamma sekropos 3]C o6MoTku

YcnoeHoe 0603HaveHue

Ay B4|Cy

nepBuYHON BTOPUYHOM nepBUYHON BTOPUYHOM
ABC 0o ab c B b 7 / -0
Cy
Aq
A
B c

x| v| z e
x| 4| z, xy z
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Tabnuuya 13 — Cxema m rpynna coeauHeHuUin 06MOTOK TpexdasHbIX BYXOOMOTOMHLIX TpaHchOpMaTopos C oTpuLa-
TEeNbHOW KOMNEHCaLMeN YrnoBoiA NOrPeLIHOCTH

Cxema coeauHeHus oOMoTkn Huarpamma sektopos DAC o6MoTKM
YenosHoe 0603HaueHune
nepBuYHOM BTOPUYHOM nepBUYHOIA BTOPUYHOM
A BC o abc B b 7 / -0
A
Cy
C
B, a c
XlY|Z A
Xy z
X411 Yil Z4

Ta6bnuya 14— Cxembl U rpynnbl COeANMHEHUIA 0GMOTOK TpexdasHbIX TPEXOOMOTOUHLIX TPaHCHOPMAaTOPOB C OCHOBHOM
W AONONHUTENbHOW BTOPUYHBLIMU OOMOTKaMK

Nuarpamma Bekropor 31C o6MoTKM
Cxema coepiMHeHUs1 OGMOTKM BTOPUIHO#
JAOMNONHNTENbHOMN
3a-
nepBuUYHOMR BTOPUYHOM BTOPUYHON npu 3aMbi- MbiKa- Ycnosxoe
OCHOBHOW AOMNOMNHM- . BTOPUYHOWM kaHmm assl | eman 0603HaueHue
TenbHol NepBn4HOM OCHOBHOM ripw HOP- Ha 3emMnio ¢asa
ManbHOW B cUCTeme
pabore € n3onu-
cucTemel pOBaHHOM
HeATpansio
0 ABC oabe aﬂ XA B b xﬂ aA -
N AR
A C a C XA
B
XY Z Xy z
a,
a,
C
Xy
XABC|oabecl|a X A C a c X
MUY ARYAR AR R AL
a
A
B b Xn
a
A
a,
\xn
C
a,
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Ta6nuua 15 — Cxembl n rpynnebl coeaAvHEHU 0GMOTOK Tpex(asHbIX TPEXOOMOTOUHbLIX TPaHCOPMATOPOB C ABYMS
OCHOBHbIMU BTOPUYHbIMU OOMOTKaMu

Cxema coeinHeHnsi OGMOTKH HOunarpamma BextopoB J1C o6moTkn
YcnosHoe
repaniin | ek | bl | copamvon | gmeeeh | mmpenoh | ooosaiome
0 ABGC 01 3¢ by ¢ 0, 8 by ¢, )i\\ by b, /¥ /¥-00
xvyz X1z X2 Y2 5

5.11 YcnosHoe o603HaueHne TpaHchopMaropa
X H X X X XX X X XX

L Knumamueckoe UCMONHEHWe U KaTeropus pasMeLLeHus!
no NOCT 15150

KaTteropusi B 3aBUCMMOCTW OT ANNHBI NYTH YTEUKN
BHellHel usonaum no NOCT 9920

Knacc HanpsbkeHusi nepBuiHON 06MOTKM ANS OCHOBHOIO
TMNOUCNonHeHun, KB

[pyrne KOHCTPYKTMBHbBIE MCNONHEHUA

Homep paspabotiun

Bug naonsumun

KOHCTpYKTUBHLIA NPU3HaK, XapakTepu3ayloLLuiA yucno a3

Lienesoe HasHaueHue (TpaHchopMaTOp HANPSHKEHUS)

3asemnsiemelii TpaHcthopMaTop

NMpumeyanue 1 — B pokymeHTauMM Ha TpaHchOPMAaTOPbl KOHKPETHLIX TUMOB B 0DO3HaYeHUM [0MycKaeT-
Csl MPUMEHSTL AOMNOSHUTENbHBIE WIM UCKIIOYaTh OTAEeNbHble AaHHble AN 0603HauYeHusi 0COBEHHOCTEN KOHKPETHOIO
TpaHcdopmaTopa.

NMpumevyaHue 2 — Jleras OykBeHHas YacTb 0003HaYeHUA NpeacTaBnsieT TMn (CEpUI0), COBOKYNMHOCTb DyKBEH-
HOW U LM POBOMN YacTe — TUNOUCTIONHEHUE.

MpumeuyaHune 3 — Onsa TpaHcchopmaTopoB Hke 1000 B BMeCTO knacca HanpspKeHUs YKasbiBaloT HOMUHANb-
HOE HanpsiKeHue NepBUYHON OGMOTKM B KUITOBOJbTaX.

Mpumep ycnoBHoro o603HauyeHUs TpaHchopMaTopa HaNPSKEHUS 3a3EMNSIEMOro, OAHOMA3HOro,
3MNEeKTPOMAarHMTHOro, C NMUTON U3ONALUEN, CO BCTPOEHHBIM NPEAOXpaHTENneM, ManorabaputHoro, YeTbl-
pexobMOTO4YHOro, Knacca HanpsbkeHus 10 kB, knumarnyeckoro ucnonHeHus T, kateropun pasmeryeHus 3
no MOCT 15150:

3HOJNM.4 — 10T3.

To e, aHTUPE3OHAHCHOW KOHCTPYKLMM, MAacnsIHOMO TPextasHoro ¢ AONONHUTENbHBIMU OOMOTKaMKu Ans
KOHTPOMS USOMSILMKM CETU, knacca HanpskeHus 10 kB, knUMaTMYecKoro MCNONHEHUSA Y, KaTteropumn pasmelle-
Hus1 2 no MOCT 15150:

HAMU — 10Y2.

6 TexHnuyeckue TpeboBaHus

6.1 TpaHcdopmMaTopbl criegyeT U3rOTOBMSATL B COOTBETCTBMU C TPEOOBAHMSIMM HACTOALLEro cTaHAAapTa,
AOKYMEHTauumn Ha TpaHcopmaropbl KOHKPETHLIX TUMOB MO pabounM yepTexam, YTBEPXXAEHHbIM B YCTAHOB-
NeHHOM nopsaake.
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6.2 TpexoBMOTOuHbIN TPaHC(OPMaTop CNeAyeT M3roTaBnmBaTb C ABYMS BTOPUYHLIMU OOMOTKaMu: oc-
HOBHOW U AOMNONHUTENbLHOMA.

Mo TpeBoBanuio NoTpedbuTens AONyCKaeTCsl UIroTOBNEHNE TPaHCHOPMAaTOPOB C ABYMSA OCHOBHbIMU BTO-
pVYHbIMK OBMOTKaMK.

B TpaHcdopmaropax ¢ Ayms n 6onee 0CHOBHLIMM BTOPUYHLIMM OOMOTKaMN nepBas OCHOBHAst BTOpUY-
Hasi 0OMOTKa NpeaHasHaveHa Ans yyeTa SreKTpodHeprum, BTopasi OCHOBHAA — ANSA NUTaHWUSA U3MEPUTENbHBIX
nNpuBOPOB U LiENei 3alUMTHBIX YCTPOWCTB, AONOMNHUTENbBHAS BTOPUYHAs OOMOTKA (MOXET OTCYTCTBOBATL) —
AN MMTaHWS Lenel 3allMTHBIX YCTPOWCTB U KOHTPONS U3ONSALMUA CETU.

JonyckaeTcs U3rotoeneHune TpaHcopMaToOpoB C TPEMS OCHOBHLIMU BTOPUYHBIMU OOMOTKamu. Konuue-
CTBO OOMOTOK M NX COMETaHME MOXET 3a4aBaTbCA 3aKa3uMKamu.

6.3 OgHodasHbie TpaHcopmaTopbl A0MKHbI BbiTb paccuMTaHbl Anst paGoTbl B ANEKTPUMECKUX CXEMAX
cornacHo pucyHkam b.1, 6.2, .6 — b.10 npunoxexus b.

6.4 B TpexcasHbIx TpaHCchopMaTopax UMELLUX AONOMHNTENBHYHO BTOPUYHYIO OGMOTKY M OAHOMA3HbIX
TpaHchopMaTopax, 06beANHEHHBIX B TPEXMA3HYO rpynny U UMEIOLLMX AONONHUTENBHYIO BTOPUYHYIO OBMOT-
Ky, HanpsbkeHue Ha BBOAAX PA3OMKHYTOrO TPeYyronbHWKa AOMNOMHUTENbHBIX OOMOTOK NP CUMMETPUYHOM HO-
MUHaMNLHOM NEPBUYHOM (Pa3HOM HANPSXKEHUU HE AOMKHO NpesbiwaTts 3 B.

6.5 K ka>xaoii 4ONONHUTENBHON BTOPUYHOA OGMOTKE rpy bl 0AHOMa3sHbIX TPEXOOMOTOUHBIX U YETLIPEX06-
MOTOYHLIX TPAHCOPMATOPOB, COEAMHEHHbIX MO CXeMaM, 306paxeHHbIM Ha pucyHkax B.9 u B.10 npunoxe-
Hus B, gonyckaetcs noakniovars goasHble Harpysku S, (PUCYHOK 1).

Cymma moLyHOCTH (hasHO Harpysku S, 1 o6LUeli Harpy3kvn pasoMKHYTOrO TPeyronbHuKa S, Npu paseH-
CTBE COS( HE AOMKHA NPEBbLILLATL MOLLHOCTU AOMNONHUTENBHOW BTOPUYHOW OOMOTKM TpaHchopmaropa SAO“
(32 pacveTHy CxXeMy NPUHUMAETCH ABYX(A3HOE KOPOTKOE 3aMbIKaHUe Ha 3EMIMI0):

Sy + S,=8,4, (1)

PucyHok 1 — Cxema nogknioueHus ¢asHbiX Harpysok

6.6 TpexdasHble TpaHchopMaTopbl, a Takke TpexdasHble rpynnbl 0AHOda3sHbIX TpaHCHOPMaToOpPOB C
AONONHUTENbHLIMA OOMOTKaMK, NpeAHasHaYeHHble ANA KOHTPONA U30MSALMKM B CETAX C U30NMPOBAHHON HE:l-
Tpanblo, AOMKHbI BbiAEPXUBATb He MeHee 8 Y oaHodasHble 3aMblKaHUA CeTU Ha 3emnio Npu Hanbonbluem
paGo4em HanpsbkeHuu, cootBetcTytowwem MOCT 721.

OaHodhbasHble TpaHchopmaTopbl AOMKHBI BbIASPKMBaTb HAaNPSAXKEHUS B COOTBETCTBUAM ¢ Tabnuuen 16.

Ta6nunuya 16 — HanpsbkeHus ans ogHodasHbix TpaHchopmaTopos

HomunanbHblit
ko3chhuumeHT NpoaomkuTens- Cnocob BknioueHUs NEpBUYHOI OOMOTKM
HanpsXxeHnsa HOCTb BKITIOMEHMA N yCQIi0BUS 3a3eMJIEHNA CNCTEMbI
Fv
1,2 HeorpanuuenHan | Mexay daszamu nioboit cetn. Mexay HeiTpanbHOWM TOUKON TpaHcgopMaTopa
v 3emnein B nobown cetn
1.5 30c Mexay dasoit u 3emneit B cucteme ¢ 3ppeKTUBHO 3a3eMNEHHON HEWTpanbio
1,9 30c Mexay casoit n 3emrieit B cucteme ¢ HeadheKTMBHO 3a3eMNEHHON HelTpa-
Nbl0 C aBTOMATUYECKUM OTKIMIOYEHUEM NPpU 3aMbIKaHUU Ha 3eMNI0
1,9 84 Mexay casoit n 3emneii B cucteme ¢ M30NMpoBaHHOW HeWTpanbio 6e3 aBTo-
MaTU4ECKOro OTKITIOYEHMS NPU 3aMblKaHMM Ha 3eMITI0 UM B PE3OHAHCHO-3a-
3eMIeHHO cucteme 6e3 aBTOMaTMYECKOro OTKITIOYEHUS NPU 3aMblKaHUU Ha
3emMnio
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6.7 HanpspkeHus Ha BBOAaX Pa3OMKHYTOrO TpeyrofnbHMKa 4OMOSHUTENbHbIX BTOPUYHBIX 0OMOTOK (MNn
TpaHcdopMaTopa HyneBon NoCnea0BaTenibHOCTH), C HOMUHANLHLIM HanpsbkeHnem 100 B, aomkHO ObiTh 0T 90
0o 110 B npu npunoXXeHHOM K HUM CUMMETPUYHOM NMHENHOM HaNpPsHKEHUU, COOTBETCTBYIOLLIEM HOMUHAMBHO-
MY NEPBUYHOMY HAMPSYKEHWIO, U NOCHEAyoLWEeM 3amMblKaHUM OAHON 13 ha3 Ha 3eMnio.

MpumedyaHue — [Ons TpaHcOpMaTOPOB C APYTMMU HOMUHANBHLIMW BTOPUHYHBIMW HAMPSKEHUAMU 3HAYEHUS
HanpsXXeHWit JoSmKHbI HaxoauTbea B gnanasoHe oT 90 o 110 % HOMUHAMBHOMO U 3HAYEHUS HaNpPsXKEHWA AOMKHbI ObITh
yKasaHbl B JOKYMEHTaUuu Ha TpaHchopMmaTopsl.

6.8 EMKOCTHOI TpaHCcopmaTop MOXET ObiTb OCHALLEH BCMOMOraTenbHbIMU YCTPOWCTBAMU 4SS OpraHu-
3auMu BbICOKOYACTOTHLIX TPAKTOB Nnepeaadu arekTpUYeckux curHanos B AuanasoHe yactot ot 20 go 1000 kly,.

6.9 TpeGoBaHuA NO YCTOWYMBOCTU K BHELUHUM BO3AENCTBUAM OKpPYXKalowen cpeabl

6.9.1 TpaHcdpopmartops! crnegyet U3rotaenuMeatb B Knumaruyeckux ucnonHeHnusix no NOCT 15150 wu
MOCT 15543.1. Kareropus pasmerieHus — no NOCT 15150.

Bua KnMMaTM4yecKkoro UCNOSIHEHUSA U KaTeropuio pasMmeLLeHns crneayeT ykasblBarb B JOKYMEHTaUMn Ha
TpaHcdOopMaTopbl KOHKPETHbIX TUMOB.

Ona TpaHcdopmaropos kateropun pasMeLueHus 4 no NOCT 15150 knuMaTuyeckoe UCMOSIHEHWE —
YXN4 vnn 04,

TpeboBaHMA B 4aCTU CTOMKOCTM K KMMMAaTUYECKUM BHELUHMM BO3AEWCTBYOLMM hakTopaMm — no
FOCT 15543.1.

6.9.2 TpaHcdopmaTopsl JOMKHBI ObITh NPeAHa3HaY€eHb! Ans paboTbl Ha BbicoTe Ao 1000 M Haj ypOBHEM
MOPS, 3a UCKIIOYEHNEM TPaAHCHOPMATOPOB HA HOMUHANbHOE HanpsbkeHue 750 kB, KOTopble AOMKHbI ObITh
npegHasHa4yeHbl ansa paboTsl Ha BbIcoTe 40 500 M.

JlonyckaeTcs no cornacoBaHMio Mexay noTpebutenem u U3roToBUTENEeM U3roTaBnMBaTh TpaHcdopma-
TOpbI AN paboTbl Ha BbicoTe cBhile 1000 M (TpaHchopMaTopbl HA HOMUHaNbLHOE HanpshkeHue 750 kB cBblLLe
500 m).

6.9.3 YcToiunBOCTb TPaHCOPMaTOpPOB K BO3AENCTBUIO MEXaHNYECKUX (PAKTOPOB BHELLHEN Cpefbl — Mo
MOCT 17516.1. Mpynny MexaHuyeckoro ucnonHeHna no NOCT 17516.1 ycraHasnuBaloT B AOKYMEHTALMM HA
TpaHchopMaTopbl KOHKPETHLIX TUMOB.

TpaHcdopmaTopbl Kateropumn pasmeLLeHus 1 AOMKHbI ObITb PACCUUTaHbI HA CYMMAPHYIO MEXaHUYECKYIO
Harpysky oT BeTpa cKkopocTbio 40 M/C 6e3 rornoneaa, Ha CyMMapHYIO MEXaHUYECKYIO Harpy3Ky OT BEeTpa CKO-
poctbio 15 M/C ¢ rononeaom, rononeaa ¢ TOAWMUHOW CTEHKM Nbaa 20 MM U OT TsSXKeHUA NPOBOAOB HE MEHEE:

500 H (50 krc) — anga TpaHcopMaTopoB HA HOMUHANbLHOE HanpsbkeHue Ao 35 kB BKNIOUMTENBLHO;

1000 H (100 krc) — ana TpaHcopMaTopoB Ha HOMUHAarbHOE HanpsXeHue ot 110 go 220 kB;

1500 H (150 krc) — ana TpaHcdOpMaTopoB Ha HOMUHaNbHOE HanpsbkeHue 330 kB u BbiLe.

MpuMmeyaHue 1 — [aHHoe TpeGoBaHUE He OTHOCUTCS K MOJABECHBIM KOHCTPYKUUAM TpaHchopMaTopoB.

NMpumeyvyaHue 2 — lNoagBecHas cuctema TpaHcdopMaTopa UM eMKOCTHOrO AenUTenst HanpshXeHUs AofkHa
MMETb TaKylo KOHCTPYKLMIO, KOTopasi BbiAepxuBarna 6bl HanpspKeHWe Npu pacTsKeHUW, NO KpaHeN Mepe Macchl eMKOCT-
Horo TpaHcdopMmaTopa HanpsKEHUs1 U EMKOCTHOTO AENUTENs HanpsbkeHUs!, ¢ Ko3PHULMEHTOM HagexHocTH 2,5.

MpumeyaHune 3 — Ecnu eMKOCTHbI TpaHcOpMaTop UCNONb3YIOT BMECTE C BLICOKOMACTOTHLIM 3arpagurenem
Ha J13I1, no cornacoBaHuio ¢ NoTpebutenem AonyckaloTcs pyrue UcnbitaTenbHble Harpysku.

6.9.4 Pabouee nonoxeHue TpaHCOPMATOPOB B NPOCTPAHCTBE AOMKHO ObiTh YKAa3aHO B JOKyMEHTaLMK
Ha TpaHCchOPMAaTOPbl KOHKPETHLIX TUMOB.

6.10 TpeOoBaHUA K KOHCTPYKLMN

6.10.1 BBOAbI U KOHTAKTHbIE BbIBOAbI

6.10.1.1 PacnonoxxeHue BBOAOB N KOHTAKTHbIX BbIBOJOB TPaHC(OPMATOpOB crieayeT ykasbiBaTb B A0-
KyMEHTaLUM Ha TPaHCOPMAaTOPbl KOHKPETHbIX TUMOB.

6.10.1.2 KoHTaKTHbIe BbIBOALI cnieayeT BbiNOnHATL N0 FTOCT 10434.

6.10.1.3 Y TpaHcdopmMaTopoB C NepBUYHLIM HanpspkeHneM 35 kB u Bbille BBOAbLI BTOPUYHLIX 0OMOTOK
U 3asemnsieMble BBOAblI NEPBUYHON 0OMOTKM AOSMKHBI ObITb C KOHTAKTHLIM PE3b6OBLIM COEANHEHNMEM ANnaMeE-
TPOM HEe meHee M6.

6.10.1.4 Y TpaHccopmaropos kareropuu pasmeLuedns 1 no FOCT 15150 anuHa nyTu yTeukn BHELLHEN
usonsauumn no NOCT 9920 aomkHA ObITh YCTAHOBMEHA B AOKYMEHTaLUMKU Ha TPAHCEHOPMAaTOPbI KOHKPETHLIX TUNOB.
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Y TpaHcgopmaTopos kareropui pasmerteHns 2 u 5 no NOCT 15150 anuHa NyTu yTE€YKU BHELUHEN U30-
NAUUK C YYETOM BbINaAeHUA POChl U UHES A0IMKHA OblTh YCTAHOBMEHA B AOKYMEHTaUMKU Ha TpaHChopMaTopbl
KOHKPETHbIX TUMOB.

6.10.1.5 TNOCKMI KOHTAKTHbIN 3a>XMM BBOAA MEPBUYHOIO HaMNpsHKeHUs1 TpaHcdopmaTopa, npeaHasHa-
YEHHbIN ANs COEAUHEHMUS C LUMHAMKU SKPAHUPOBAHHOIO TOKONPOBOAA, AOIHKEH NO3BONATL PEryNUPOBaHUE €ro
BbICOTbI MO OTHOLUEHUIO K BBOAY HE MeHee 10 Mm.

6.10.1.6 KoHcTpykuuen TpaHcdhopmMaTtopos kareropum pasmeluenus 1 no MOCT 15150 pomkHa 6biTh
obecnevyeHa sawuta MecTa NpuCcoeaMHEeHUsi kabGemnen K BbiIBOAAM BTOPUYHbLIX OOMOTOK OT aTMOC(epHbIX
0CajKoB.

6.10.1.7 Ha TpaHcdopmartopax, KOHCTPYKLMEN KOTOPbIX NpeAyCcMOTpeHa pa3bopka, A0MKHO ObiTb Me-
CTO ANsi HAHECEHUS NOBEPUTENBLHONO Kneima unu nnomodbl. KneriMo unu nnomGa A0mkHbI NPENATCTBOBATb
pasbopke TpaHcdopmaropa 6e3 ux HapyLUeHuUs.

6.10.1.8 TpaHccopmaTopsl ¢ Maccon bonee 20 kr AOMMKHbI UMETL ycTporcTeo no MOCT 12.2.007.0 ana
nogbema, OnyckaHus u yaepXaHus ux Ha Becy. [pu HEeBO3MOXHOCTU KOHCTPYKTUBHOTO BbIMONIHEHUSI TAKUX
npucnocoBnexuii B pykoBOACTBE MO SKCMyaTauuu cneayeT yka3biBaTb MeCTa 3axsata TpaHcopmaropa npu
TakenaxHbix paboTax.

6.10.1.9 Bce HenocpeACTBEHHO CONPUKACalOLUECs C OKPY>KaloLMM BO3AYXOM, NOABEPXKEHHbIE KOPPO-
31K NMOBEPXHOCTU TPaHChopMaTopa AOMKHbI ObITb 3aLUMLIEHbI TAKOKPACOYHLIMU, FarlbBAHUYECKUMU U APYTU-
MU NOKPbITUAMU MU U3rOTOBIIEHLI U3 MaTepUanos, He NOABEPXEHHbIX KOPPO3UM HA BECb CPOK CMY>KObI.

6.10.1.10 BbiBOAbI BTOPUYHbLIX 0OMOTOK AN U3MEPEHUS U yUYeTa AOIDKHLI UMETb BO3MOXHOCTb NIoMou-
pOBaHuS.

6.10.1.11 OomkHa ObITb €aMHas KOHCTPYKLUS €MKOCTHOrO MOAYIS U 9NEeKTPOMAarHUTHOIO yCTPOMCTBA
ANsi eMKOCTHbIX TPaHChOpMaTopoB.

6.10.1.12 Hanuune B SneKkTpoMarHMTHOM Oroke BbIKMOYaTens Anst u3MepeHust eMKoctu 6rokos ans
©MKOCTHbIX TPaHCGOpPMaTopoB.

6.10.2 Tpe6oBaHUsA K MACNOHaNONIHEHHbLIM TPaHcopmaTopam

6.10.2.1 KOHCTPYKUMA MacnoHanofHEHHbIX TpaHcopMaTopoB JormkHa obecneuuBarb UX repMeTuy-
HOCTb. [lOKyMEeHTauusa Ha MacnoHanonHeHHbIe TpaHcopMaTopbl 4OIDKHA coaepxarb TpebosaHus no npo-
BEpKe repMeTUYHOCTU KOHCTPYKLMK, a Takke TpeboBaHMSA K ra3o- U BaroCOAEPXXaHUIO 3anuBaemoro B TpaHc-
dopmaropbl Macna.

6.10.2.2 MacnoHanonHeHHbI TPaHCHOPMAaTOP AOIMKEH UMETL PACLUMPUTENL, BMECTUMOCTbL KOTOPOro
obecne4ynBaeT NOCTOSTHHOE HanuuMe B HEM Macra npu Bcex pexxkumax pabotbl TpaHcdopmaTopa B AuanasoHe
pabounx Temneparyp. OyHKUMIO pacLUMPUTENS MOTYT BbIMOJIHATL BEPXHAA YacTb hapdopoBOi NOKPbLILLKK,
CUNbMOH MNK Apyrue ycTpoicTea.

6.10.2.3 MacnoHanonHeHHbIe TPaHCHOPMAaTOPbI AOMKHLI UMETL YKa3aTenu yposHsA Macna. Okono yka-
3aTena ypoBHA Macna Mnu Ha HeM AOKHbl OblTb HAHECEHbI TPU KOHTPONbHbIE METKM, COOTBETCTBYIOLME
YPOBHIO Macna B HepaboTatoLlem TpaHcdopmaTope npu Temneparype 20 °C, a Takke Npu BEPXHEM U HUXKHEM
3Ha4YeHMsAX TemnepaTypsl. JJonyckaeTcs NPUMEHATL APYriue YCTPOMCTBA KOHTPOMS YPOBHSA Macna.

6.10.2.4 B TpaHcdopmaropax ¢ maccon macra 4o 50 Kr 40onyCKaeTcA HAHOCUTb Ha yKasarerne ypoBHS
Macna 0aHYy KOHTPOIbHYIO METKY, N0 KOTOPOW yCTaHABMNMBAIOT YPOBEHb 3anuBaemMoro B TpaHcdopmMaTop Mac-
na npu Temneparype 20 °C.

6.10.2.5 B repmeTuyHbIX TpaHcopmaTopax cnocobbl KOHTPOMA YPOBHA Macna AOMKHbI ObiTh YKa3aHbl
B AOKYMEHTaLMKN Ha STU TpaHCdOopMaTophI.

6.10.2.6 TpaHcchopmaTopbl C Maccoit Macna MeHee 20 kr, COOTBETCTBYOLWME TpeboBaHuam 6.10.2.2,
JonyckaeTcs narotaenueatb 6e3 ykasarenern ypoBHS mMacna.

6.10.2.7 MacnsHble TpaHchopmaTopbl C NepBUYHbLIM HanpskeHnem 10 kB u Bbile n maccon Macna
6onee 10 kr 4OMmKHbI GbITh CHabXeHbl apMaTtypoli Ans 3anueku, otoopa npob u cnuea macna.

6.10.2.8 Apmartypy ans otoopa npo6 macna nomeLLaioT B HWKHER YacTu 6aka, npu 9TOM JOIHKHO ObiTh
npeaycMOTPEHO NMaBHOE perynupoBaHue BbITEKaKOLWen CTpyu Macna.

6.10.2.9 MeTtannuyeckme NoBEPXHOCTU BHYTPU Baka unu pacLuMpuTens MacnsHoro TpaHcopmaropa
[JOMKHbI UMETb MAcnoCTOMKOE NOKPLITUE, 3aLLUMLLAIOLLEE MACO OT CONPUKOCHOBEHUA C HUMU U HE OKa3blBa-
loLLee BPeAHOro BO3AENCTBUA HA Macno.

MpuMmevyaHue — [onyckaeTcs He 3alyLlaThb MOKPLITUEM TOpLieBble NMOBEPXHOCTM MarHMTONpoBOAOB U MO-
BEPXHOCTU MaTepmarnos, He OKasbiBatoLyX akTUBHOMO KaTannTUYecKkoro Bo3gencTBUA Ha Macro.

6.10.2.10 Mapky macna ykasbiBalT B JOKYMEHTALMN Ha TPaHCAOPMATOPbl KOHKPETHLIX TUMNOB.
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6.10.2.11 Onsa TpaHcdhopmaTopos knacca Hanps>keHus sbilwe 110 kB BKNIOYMTENBHO AOMXEH npegycma-
TpUBaTLCA BbIBOA ANA n3MeperHus tgd nsonaumu.

6.10.3 Tpe6GoBaHus K ra3oHaNoONIHEHHbIM TpaHcdopMaTopam

6.10.3.1 KOHCTpyKUMA ra3oHanonHeHHbIX TPaHCHOPMaTopoB JOSDKHA UMETb 3alUUTy OT YPE3MEPHOro
YBENUYEHUA JaBreHus ra3a npy aBapum, CBA3aHHON C NPOB0eM BHYTPEHHEN M30NALMN U TOPEHWEM AYTH.

6.10.3.2 KOHCTpYKUMUSI rasoHanoMHEeHHbIX TpaHcopMaTopoB AO0mkHa 0BecneymBaTtb MakCUMAanbHYIO
repMeTM4HOCTb, AOMYCKAeTCs yTeqka Maceol rasa He 6onee 0,5 % B roa.

Heobxoammo obecneunTb HanUUYUe apmarypbl B HWXKHEN YacTu TpaHcdopMaropa Anst 6e3onacHoro no-
MOMHEHUA CUCTEM ra3oM BO BPEMS JKCMyaTauum.

Mpu akcTpeManbHbIX TeMNeparypax 4onyckaioTca 6onee BbICOKME NOKa3aTenm MHTEHCMBHOCTU YTEYKU
(ecnu ucnbITaHWA C MCNOMb30BAHMEM AAHHBIX TEMNEPATYP yka3aHbl B COOTBETCTBYIOLMX CTaHAapTax) npu
YCMOBWU, YTO NPU NOBTOPHOM BKIMKOYEHUU (COPOCE 3HAYEHWUIA) UHTEHCUBHOCTb YTEYKU HE MPEeBbIIaeT MaKCu-
ManbHO AONYCTUMOrO 3HAYEHMA NMPU HOPMAanbHOW TEMMNEpPaTypPe OKPY>XaloLwen cpeabl.

M3roToBuTenb A4OMKEH yKa3blBaTb TUM, TPEOYEMOE KONMYECTBO M KAYECTBO rasa, NoasexaLlero uCnonb-
30BaHWIO B TpaHcdopmartope.

6.10.3.3 MakcumarnbHO AOMYCTUMOE COAep)xaHue Bnaru B rasoHanofHEHHbIX TpaHcdopmMaTopax
npu HOMWHAaNbLHON NMAOTHOCTWU AOIMKHO OblTb TakuM, 4YTOObLI TOYKA POCHI HE NpeBbiwana oTMeTky 5 °C
npu Temnepartype uamepenua 20 °C. ina apyrux remneparyp u3mepeHus BbiMOMHAKT COOTBETCTBYIOLLYIO
KOppEeKLMIO.

6.10.3.4 [a3oHanoOnMHeHHbIe TpaHcOPMaTOPbl, ANA KOTOPbIX 3HAYEHWE MUHUMANbLHOro Aaene-
Husa 6onee 0,2 MIMa, AOMKHbI ObITb OCHALLEHbLI YCTPOWCTBOM KOHTPONSA AABNEHUS MW NAOTHOCTYU rasa.
YCTpOWCTBa KOHTPONSA AaBNEHUS UMK NNOTHOCTU raza MOTyT NOCTaBNATLCA OTAENbHO UMK B KOMMNEKTE C
obopynoBaHuem.

6.10.4 3azemneHue

6.10.4.1 TpaHcdopMatopbl C NEPBUYHBIM HanpshkeHnem Ao 660 B BKNIOYUTENBHO JOMKHLI BbiThb OC-
HaLleHbl 3a3eMNAIWUMIA 3aXKUMaMK C pe3b0O0BbLIM COEAMHEHWEM Lnunek, 6onNToB, BUHTOB ANAMETPOM He
MeHee M6, TpaHcdopmaTopbl HA HOMUHANBLHOE HanpsKeHue CBblle 660 B — He meHee M8.

KOHCTpyKUMA 1 pasmepsbl 3aseMnaowmx 3axmmos — rno MOCT 21130.

6.10.4.2 Okono 3a3emnALero 3a)xuma gormkeH ObiTb HaHeceH 3Hak 3a3emnenunst no MOCT 21130. Cno-
cob HaHeCeHWA 3HaKa 3a3eMneHunst AOorkeH obecneunBarb ero JONrOBEYHOCTb U CTOWKOCTb K aTMOCKepHbIM
BO3ENCTBUAM.

6.10.4.3 MNoBepxHOCTb NAOLWAAKKM 3a3eMnaowero saxuma (6obbiwka, NpUNue) A0MKHA COOTBETCTBO-
BaTb TpebosaHuam MOCT 21130. Pasmepbl NOBEPXHOCTU NMOLIAAKU AOMDKHbI ObiTb 4OCTAaTOMHLIMU ANSA Ha-
OEXHOr0 COEAUHEHUA C LUMHON LUMPUHON HE MeHee 20 Mm — ans TpaHchopMaTopoB C NePBUYHLIM Hanpst-
»xeHnem 3-35 kB un wupuHon He meHee 40 MM — anga TpaHCOPMATOPOB C NEPBUYHLIM HanpsbkeHuem 110 kB
1 BbiLLE.

Mpumevanune — [na manorabapuTHbIx TpaHCHOPMATOPOB C NepBUYHLIM HanpsxeHWeM fo 660 B gonycka-
€TCA yMeHbLaTb NNOWAAKNA 3a3eMNeHNa A0 pasMepoB, NO3BONSAIOLMUX HAAEXHO COEAUHATL UX C 3a3eMNAIOLWE XUnon
AWaMETPOM He MeHee 2 MM.

6.10.4.4 TpaHcdopmaTopbl C NUTON U3ONAUMEN, HE UMEIOLLIME METaNNMYEeCKOro kKopnyca, 40nyckaeTcs
usrotaenmeatb 6e3 3a3eMNALWMX 3aXKMMOB.

6.10.5 MpumeHsieMble B KOHCTPYKLMKU TPaHCHOPMAaTOPOB MaTepuarnbl AOMKHb 00eCne4nBaTh BbiMonHe-
Hue Tpe6GoBaHuii NO B3PbIBO- U NOXapPOHE30NacHOCTHU.

6.10.6 TpeGoBaHusA K 3aWMuTe OT BHYTPEHHErO AYroBOro KOPOTKOro 3aMblKaHUA

HaHHble TpeboBaHMA NPUMEHUMBI K MACNISAAHLIM U FA30HANONTHEHHbLIM TPaHchopmaTopam knacca Hanpsi-
»eHusa 110 kB v Bbiwe, AnNA KOTOPbLIX AONOMHUTENBHO YKa3biBAIOT KNAcc U CTENEHb 3alUUTbl OT BHYTPEHHETO
AYroBoro 3amblKaHus.

[aHHoe ucnbiTaHue noaTBEPXAAaET COOTBETCTBME 3a4aHHOMY YPOBHIO 6€30NacHOCTU.

TpaHcgopmaTop AOMKEH BblAEPKMBATL BHYTPEHHIOIO ATy 3a/1aHHOIO TOKA U 3a4aHHON NPOAOIUTENb-
HOCTH.

Tpebyemasn npoaoIKUTENBHOCTL AYFOBOIO 3aMblkaHMs ykazaHa B Tabnuue 17.

YpPOBHU 3HAYEHUI TOKA BHYTPEHHEro AyroBOro 3amblKaHUsi U MPOAOIHKUTESNIbHOCTU €r0 NPOTEKaHUs Npu
UCNbITAHMSAX NOANEXAT COrNacoBaHUIO MEXAY U3rOTOBUTENEM M NoTpebutenem.

TpaHcdopmaTop oTBevaeT AaHHbIM TPeBOBaHUSAM, €CNU OH NMpOoLLUEn UCNbITaHne, ONUCaHHoe B 9.21.

15



rOCT 1983—2015

Tabnuya 17 —NpogomKUTENbHOCTE AYroBOro 3amelKaHUs U SKCrnyaTaunoHHbIe XapaKTepUCcTUKK

3alynTa oT BHyTpeHHero
AYroBoro saMblkaHua Knacc |

3alyuTa oT BHyTPEHHero
ZAyroBoro 3amblkaHus knacc |l

CpeAHekBagpaTuy- MPomomKMTeh-
HOe 3HayeHue Toka Crenerb | = roBoro
BHYTPEHHero AyroBoro 3aLLMUTHI Ay
3aMBIKAHIR, KA 3aMblkaHus, ¢
1 0,2
<40
2 0,5
1 0,1
240
2 0,3

[HonyckaeTecsa paspblB  Kopry-
ca 1 Bo3ropaHue, HO Bce OT-
LenuBLUMECs 4acTW LOKHbI
HaxofWTbCs B Npefenax gony-
ckaemMol obnacTu

HeT BHELWHWX paspyLleHni,
KpoMe cpabaTbiBaHUs YCTpOWA-
cTBa cbpoca faBneHns

HeT pacnaga Ha yactu (gony-
CKaeTCA npoXor unn Bosropa-
Hue)

HeT BHelHUX pa3pyLleHui,
KpoMme cpabaTbiBaHUs yCTPOiA-
cTBa cbpoca faBneHns

HeT pacnafa Ha 4acTu (gony-
CKaeTcA npoXor unn Bosropa-
Hue)

6.11 Tpe6oBaHus K HarpeBy

6.11.1 MNpeBbieHe anemMeHTamMu TpaHCOpPMaTopOB TEMMNEPATYPbl OKPYXaloLen Cpeabl He [OIPKHO

ObIiTb Donee 3Ha4YeHUi, ykazaHHbIX B Tabnmue 18.

6.11.2 Onsa TpaHchopMaTopoB, IKCMNyaTUpyeMbIX Npu TeMneparype OKpy>atoLero Bo3ayxa sbiwwe 40 °C,
Jonyckaemble 3Ha4eHUs NPeBbILUEHUA TEMMNEPAaTypbl, ykasaHHble B Tabnuue 18, 4OMmKHbI ObiTb YMEHbLUEHbI Ha
pasHOCTb MeXay TeMMepaTypor OKpy>KatoLLero Bosayxa npu akcnnyarauuu u npu 40 °C. Npu TeMnepatype 3Kc-
nnyarauum Huxe 40 °C gonyckaemMble 3Ha4€HUA NPEBbLILLEHUS TEMNepaTypbl COOTBETCTBEHHO YBENUYUBAIOTCA.

6.11.3 Knacchl HarpeBOCTOWKOCTM U30MALMN 0BMOTOK CyxuX TpaHCchopMaTopoB AOMKHbI ObITb YKkasaHbl
B AOKYMEHTaLuKU Ha TPaHCOPMaTOpPbl KOHKPETHLIX TUMOB.

6.11.4 MNpeBblLLEeHUS TEMNEPATYPbl 3NEMEHTOB 0AHO(a3HbIX TPAHCGOPMAaTOPOB, ykazaHHble B Tabnuue 18,
MOTYT ObiTb Ha 10 °C BblILLE NPWU HOMUHANBHBIX KO3 uLMeHTax HanpsbxkeHus 1,5 u 1,9 (Ttabnuua 16) u 3Haue-
HWU MOLLIHOCTU, YCTAHOBMNEHHOM B JOKYMEHTALIMM Ha TPAHCHOPMATOPbl KOHKPETHBIX TUMOB.

Tabnuya 18 — lNpeBLilLEHNE aneMeHTaMU TpaHCHOpPMaTOPOB TeMNEpaTypbl OKpyKatowei cpeabl

MpeBbiweHWe TeMnepaTypbl Npu
(oo varpeso- | tamaneion senpe o,
OneMeHT TpaHcdopmaTopa c1r'(())v(|£(_(l)_08‘ré46r;o MPEAENLHOM MOLYHOCTH ]'PZH cu(;) op- MeToa nsmepeHus
martopa, n acpcheKTMBHON TeMnepa-
Type okpyxatowiero Bosgyxa 40 °C
MacnsHble TpaHchopmMaTophl Bce knaccol
- BEPXHUIA cnoi Macna 55 Mo TepmomeTpy
- BEPXHWIA croii Macna Ansa repMeTu4Horo uc- Unu Tepmonape
NOMHEHUA WNKU C YCTPOWCTBOM, MOMHOCTBLIO
3awyLarLmm Macno oT CONPUKOCHOBEHUS C 60 To xe
OKpYXXaloLMM BO31yXOM 60 Mo usmeHeHuto
- BTOPUYHbLIE O6MOTKM COMpOTUBIEHUS
- BTOPUYHble 0OMOTKM ANA repMETUYHOIO UC- 65 obmMoToK
NOMHeHuA
- ApYrue MeTarnnuyeckue Jetarnu, KOHTaKTUpYy- 65 Mo TepmomeTpy
owue ¢ macrnom unu TepMonape
TpaHcchopMaTopbl € TBEpAOW WX rasoBOW Mo usmeHeHuto
nsonauuei COMpOTUBIIEHUSA
- BTOpPWU4YHblE OBMOTKM WNKU MeTannuyeckue Y 45 obmMoTokK no-
AeTanu, KOHTaKTUpyloLwme ¢ U30NSALUOHHBIMA A 60 CTOSIHHOMY TOKY
MaTepuanamu E 75 NSt OOMOTOK U
B 85 no TepMOMeTpy
F 110 unu Tepmonape
H 135 Ans petanei
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OkoHYaHue mabnuuype! 18

MpumMevaHue 1 — YkasaHHble TpeGOBaHUA He PacnpoCTPaHSTCA Ha TpaHChOopMaTophkl, pasMellaemble C
BHeLUHel CTOPOHBI NodasHO 3KPaHUPOBaHHLIX TOKOMPOBOJOB, HO 00A3aTerbHbl ANt BBOAOB, HAXOAALLMXCS BHYTPU
TOKOMPOBOAOB.

MpuMedaHne 2 — BmecTo ahPeKTUBHON TEMNEPaTYPLI OKPYXatoLLel cpefbl JonycKaeTes NpUHUMaTh Bepx-
Hee 3Ha4yeHWe TemnepaTypsbl.

6.11.5 Ecnu TpaHcghopMaTop, npeaHasHavYeHHbI AN MCnonb30BaHUa Ha BbicoTe cabiwe 1000 m, noa-
Beprancsa UCnbITaHUAM Ha BbicoTe mMeHee 1000 M, TO npeaernbl NPEBLILLIEHUS TEMMNEPaTypbl, ykasaHHble B
Tabnuue 18, AOMKHbI ObITb YMEHbLUEHbI B cOOTBETCTBUU C TOCT 15543.1.

6.12 TpeGoBaHMA K U3ONALUU

6.12.1 TpeboBaHUS K ANEKTPUYECKON MPOYHOCTU M30NAUMK TPaHCHOPMATOPOB C HOMUHASBHLIMU Nep-
BUYHbIMU HanpskeHuamu ot 3 go 750 kB — no NOCT 1516.3.

3asemMnsiemble HEWTpanu NepBUYHbIX 0BMOTOK TpexcdhasHbix TpaHCOPMAaToOpoB, a Talke NpeaHasHa-
YeHHble AN 3a3eMNeHNUsa BBOAbI NEPBUYHbIX 0OMOTOK 0AHOMA3HbIX TPaHC(OPMaTOpOB MOTYT UMETb HEMOM-
HYI0 U305IAUMIO, KOTOPas AOIMKHA BblAepPXXUBaThb B Te4eHue 1 MUH UcnbiTatenbHoe HanpspkeHue 3 kB yactoton
50 U, NPUNOXXEHHOE OT BHELLHEr0 UCTOYHUKA.

M3onsauusi BTOpUYHBIX 0OMOTOK TPaHCKHOPMAaTOPOB AOIDKHA BblAepKMBATb B T€YEHUE 1 MUH UCnbITa-
TenbHoe HanpsbkeHue 3 kB yactoTor 50 ML, NPUNOoXeHHOE OT BHELUHEro UCTOYHUKA.

6.12.2 TpaHcdopmMaTopsbl, U3roTaBIMBaEMbI€ C HOMUHANBHLIMU NEPBUYHBLIMU HANPSXKEHUSIMU, OTINNYa-
IOLLIMMUCS OT yKa3aHHbIX B Tabrmuax 4 u 5, 3Ha4YeHUs1 KOTOPbIX HE NPEBBLILIAIOT UM PaBHbI HAUBOMbLLUEMY
paboyemy HanpPsXXeHUIO COOTBETCTBYIOLLIErO kKnacca HanpsikeHus, ykasaHHoro B FTOCT 1516.3, A0mkHbI UMETb
ypoBeHb usonsauumn no FOCT 1516.3 gna Hanps>XXeHWst 4aHHOro knacca.

6.12.3 N3onauma nepeuYHbIX 0BMOTOK TPaHCHOPMAaTOPOB C HOMUHASBHBIM NEPBUYHBIM HANPSXKEHMEM
00 660 B BKNOYUTENBLHO A0IMKHA BblAEePXMBaTb OAHOMUHYTHOE UCNbITATENbHOE HaNpshkeHue 3 kKB yacTtoToin
50 Iy, NPUNoXXeHHoe OT BHELLUHEr0 UCTOYHUKA.

6.12.5 [lonyckaeMoe MakCuManbHOE 3HAYEeHUE KaXYLUEroca 3apsana HeoQHOKPaTHO BO3HUKAIOLWMX Ya-
CTUYHBIX pa3spsaoB M30NSAUMM NEPBUYHON 0OMOTKM TpaHCHOPMATOPOB HA HOMUHArNbHOE HanpsbkeHue 3 kKB u
BblLLe, ANs TpaHcOpMaTopoB, TPEOYIOLLMX NPOBEPKN YPOBHA HEOAHOKPATHO BO3HMKAIOLLIMX YACTUYHbIX pa3-
psagos no MOCT 1516.3, 4OMXHO COOTBETCTBOBATL NPUBEAEHHbLIM B Tabnuue 19.

Tabnuya 19 — 3HaveHMe KaxyLyerocs 3apsifa YacTU4HbIX pa3psaoB

Hal'lpﬂ)KeHVIe VaMe- ﬂonyCKaemoe MaKcumMarnbHoOe 3Ha4YeHne Kaxyljeroca sapaaa HeogHOKpaTHO

CoeanHeHune PEeHS XapaKkTepUcTUK BO3HUKaOLWKNX YaCTUYHbIX pa3pAaos, nKn, ana nsonauuu
nepBKUYHoit 0GMOTKM HACTAYHLIX PaspsA0B - - -
XUAKou rasoBon TBEepPAOU

Unp 20 50

®daza — semns U, b
1 1T:'3 10 10 20
®asa — cpasa 11Uy p 10 20
MpumevyaHne — UH_p — Havnbonbluee paboyee HanpsixeHuWe.

Mpu NO3NEeMEHTHbIX UCMbITAHUSAX EMKOCTHOMO TpaHCGOPMaTopa 3HAYEeHME HaMpPsHKEHWUS U3MEPEHUA
YaCTUYHBIX Pa3pPAa0B AOIDKHO BbiTb PABHO:

HOMUHAarNbHOE HanpskeHue broka
HOMUHAarbLHOE HanpskeHne TpaHcdopmaropa

1,05 - ncnbiTatenbHOE HanNpPsXeHue -

nnn
HOMUHAMNbHOE HANPSHXKEHNE KOTOHHDI
HOMUHAaNbLHOE HanpshkeHne TpaHcdopmaropa

1,05 - ncnbiTatenbHOE HanNpPsXkeHue -

re UCMbITaTeNbHOE HaNpPsHKeHMe cornacHo Tabnuue 19.
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6.12.6 MNpu HOpmanbHbIX KNUMaTuyeckux ycnoeusix no FOCT 15150 conpotuBneHne usonauum nep-
BUYHbIX OOMOTOK AOIMKHO ObITb HE MeHee 300 MOM, BTOpUYHbLIX 0OMOTOK — He MeHee 50 MOwm, cBasyloLwmx
0BMOTOK KackafiHblX TpaHcopmaTopoB — He MeHee 1 MOM.

6.12.7 OnanekTpuueckne nokasarenu Kka4ecrea mMacna MacrnoHanofIHEHHbIX TPAaHCHOPMATOPOB AOMK-
Hbl COOTBETCTBOBATH YKa3aHHbIM B Tabnuue 20.

Tabnuya 20— duanekTpuyeckne nokasaTenu Kadectea Macna

MpeAenbHO AonycTUMOe 3HayYeHWe
MokasaTenb kavecTBa Macna HomuransHoe Hanpsxerme TIONGSRTENA reneTes Macna
TpaHcgopmatopos, kB ANA 3aMMBKN nocre 3anmBKkm
B TpaHchopmaTop B TpaHcdopmaTop
MpobusHoe HanpsxkeHue no MOCT 6581, kB, Ho 15 Bkritou. 30 25
Ho 35 BKrtoY. 35 30
He MeHee 110-150 60 55
220-500 65 60
750 70 65
TaHreHc yrna gUanekTpu4eckux notepb Ho 220 Bkntod. 1,6 1,7
npu 90 °C no MOCT 6581, %, He Bonee Cs. 220 0,5 0,7

TpeGoBaHusA, NpeabABNSEMble K MacnoHanoIHEHHbIM TpaHcopMaTopaM Ha HOMUHANbHOE Hanpsixke-
Hue 110 kB u BbILLE NO TAHrEHCY yrna AUSNEKTPUYECKUX MOTEPb, 10MKHbI ObITb YKa3aHbl B JOKYMEHTALUN Ha
TpaHCHOPMAaTOPbl KOHKPETHBIX TUMOB.

6.12.8 TpeboBaHuMA K M30NALMUM KOHAEHCATOPOB EMKOCTHbIX TpaHcdopMaTopos — no MOCT 15581.

6.12.9 TpeboBaHMA K M30NALUN SNEKTPOMArHUTHOIO YCTPOICTBA

a) HopMupoBaHHOE BblAEPXKUBAEMOE HaNPSXKEHUE TPO30BOT0 UMIMYNbLCA INEKTPOMArHUTHOrO YCTPOit-
CTBA JOIKHO ObITh paBHO:

C, (amnnutyaHoe)
UCMbITATENbHOE UMNYNbCHOE HaNPsDKEHUE - -
Ci+Cy

6) HoMuHanbLHOE KPaTKOBPEMEHHOE BbIEPXMBAEMOE HANPSHKEHNE NPOMBILLNEHHO| YaCTOThl ANEKTPO-
MarHMTHOTO YCTPOICTBA AOMKHO GbiTb PaBHO:

C, (cpeaHekBaapaTnyHOE 3HAYEHUE)
C,+C,

Upom = 3.3

MpumevyaHue 1— McnbiTaHUA a) MOTYT NPOBOAUTLCS HA KOMMNNEKTHOM €MKOCTHOM TpaHcdopMaTope.

MpumevyaHnue 2— na ucnbiTaHus 6) aneKTpoMarHUTHOE YCTPOUCTBO MOXET ObITb OTCOEAUHEHO OT €MKOCTHO-
ro genutens HanpsXeHuA.

MpumMmevyaHue 3 — KoadpduymeHt 3,3 ABNsieTcst NOCTOSHHBIM ANA BCEX 3HAaYEHUM UH_p.

6.12.10 TpeGoBaHMA K SNEKTPUYECKON MPOYHOCTM U3OMSILIMK EMKOCTHBIX AENUTENEN HAaNPAXXeHUA, n30-
JIMPYIOLLMX MOACTABOK M 3NEKTPOMAarHUTHbLIX YCTPOWCTB ANS €MKOCTHLIX TpaHC(OpMaTopoB AOMiHbI ObiTh
yKasaHbl B JOKYMEHTALMKU Ha 3TU TPaHCOPMAaTopbI.

6.12.11 MHorokpaTtHble cpe3aHHble MMNYNbCbl HA BbIBOAAX NEPBUYHON 0OMOTKM

K nsonauum nepsuyHom 06mMoTKM (NEPBUYHONM LIENKU) MACITOHANOSTHEHHbIX TPaHCOPMATOpPOB HA HOMMK-
HanbHOoe HanpsbkeHne 330 kB U BblLLiE N0 COrNacoBaHMIo MeXxay noTpedéutenem u n3rotoBuTenem AonyckaeT-
¢ npeabasneHue TpeboBaHui No BO34EiCTBUIO MHOTOKPATHbBIX CPE3aHHbIX MMIYNbCOB.

6.12.12 N3onauusa nepBuyHO 06MOTKM TpaHchopmaTopoB, paGoTalowmx npu M30bLITOYHOM AaBNEHUN
rasa, JOMmKHa B Te4eHne 45 MUH BbIAEPKUBATL NPU M3OLITOYHOM AABIEHWUM ra3a, PaBHOM HyfIO, BO3AENCTBUE
HanpskeHus, paBHOro U

H.p

5

11

rae UH'p — HaunbonbLee paboyee HanpsxkeHue.
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6.13 Tpe6oBaHusA k nepexoaHbLIM NpoLeccaMm B eMKOCTHbIX TpaHcdopmaTopax

6.13.1 MNepexoaHbli NPOLIECC, BOSHUKAIOLLMIA BO BTOPUYHON LieNW EMKOCTHOro TpaHcdopMaropa nocne
OTKINIOYEHNUSI B HEW KOPOTKOr0 3amblkaHus NpU nNepBUYHOM HanpspkeHun 0,8—1,2 HOMMHANBLHOIO 3HAYEeHUS,
YKa3aHHOrO B Tabnuue 5, AOIDKEH 3aTyXaTb 40 3HA4YEHUs], OTIIMYAIOLLErocs OT UCXOAHOIo He 6onee yem Ha 10 %,
3a Bpems, cooTBetcrByowiee 10 nepuogaMm HOMUHANbLHON YaCTOThI.

6.13.2 MNMpu BHE3anHbIX KOPOTKUX 3aMblKaHUSIX B NEPBUYHON LIEMU €MKOCTHOro TpaHccopmaropa ero
BTOPUYHOE HanpsDKeHWe B TeYeHUe 04HOro nepuoaa HOMUHAaNbLHOW YacCTOTbl AOMKHO CHU3UTLCA A0 3HAYEHUA
MeHee 10 % aMnnuMTYAHOro 3Ha4eHUs A0 KOPOTKOro 3aMbIKaHUS.

6.13.3 [lonycTumble 3HaYE€HUA amnnUTyAbl konebGaHus BTOPUYHOTO HAaNPSPKEHUS MPU BKIIOYEHUU EM-
KOCTHOrO TpaHcdopMaTopa Ha NONHOEe HOMUHANbLHOE NMEePBUYHOE HaNpPsHKEHUe JOIKHbI ObiTh NpegycMoTpe-
Hbl B 9KCNJslyaTaLMOHHOW AOKYMEHTALMM Ha TpaHCOPMATOPbl KOHKPETHBIX TUIMOB.

6.14 Tpe60oBaHUs K CTOMKOCTN TPAHC(OPMATOPORB NMPU TOKAX KOPOTKOIO 3aMbIKaHUSA

6.14.1 TpaHccopMaTopbl A0MXHLI B TEYEHUE 1 C BbiAEPXKUBATb TOKU KOPOTKOIO 3aMblKaHUSA, BO3HMKAIO-
LLero Ha BBOAAX BTOPUYHbIX 0GMOTOK.

6.14.2 B nokymeHTauum Ha TpaHC(OpMaTopbl KOHKPETHBIX TUMOB YKa3blBAIOT TOKM KOPOTKOrO 3aMblKa-
HUA KaXXaon 0OMOTKMU.

6.15 MeTponoruyeckue xapakrepucTuku

6.15.1 MeTponormyeckue xapakTepucTUKu OIKHbI ObITb YCTAHOBMNEHDbI ANA Crieylowux paboumx ycno-
BUW NPUMEHEHUSA TpaHCOPMaTOPOB:

HomMuHanbHbI Anana3oH YactoTt cocrasnseT oT 99 % A0 101 % HOMMHANBLHON YacTOThI AN TpaHcdop-
MaropoB, NpeAaHa3Ha4YeHHbIX ANA n3MepeHus, n ot 96 % Ao 102 % HOMUHaNbLHOW YacToThl AN TpaHchopMa-
TOPOB, NPEAHA3HAYEHHBIX ANA 3ALLUUTDI.

MorpeLHOCTL HAaNPSXKEHUS U YrNOBas NOrPELLIHOCTb NPU HOMUHASNBHOMW YaCcTOTE He A0SMKHbI NPEBbILLATDL
3Ha4YeHuUi, 3aaaHHbIX B Tabnuue 21, npu mobom Hanpskenuu B gnanasoHe 80—120 % OT HOMUHANLHOIO Ha-
NPSXKEHUS U NPU Harpy3kax:

- mo6oe 3HayeHue ot 0 B-A go 100 % HOMUHANBLHOW HArpy3ku, npu koadpduumeHte mowHoctm ot 0,5
0o 1, ana Harpysku Tuna |l;

- mexay 25 % 1 100 % HOMUHANbLHOW HArpy3ku npu koadduumeHTe mowHocTu 0,8, ans Harpy3ku Tuna Il.

MoLHOCTb aKTUBHO-UHAYKTMBHOW Harpy3ku Tuna Il onpeaensiercs ot

U 2 U 2
0, 258HOM (U1 L J Ao SHOM [U1 ! J ,1) (2)
HOM HOM

rae S, o — HOMUHanNbHas MOLLHOCTL TpaHcchopMaropa B AAHHOM KIacce TOYHOCTH, B-A;
U, om — HOMUHANBLHOE 3HaYEHUE NEPBMYHOTO HaNpshkeHus TpaHcdopmaropa, B;
U, — 3Ha4YeHne nepBUYHOIO HaNPKEHUSA, NOABEAEHHOrO K TpaHcdopmaropy, B;
0,8—1,2 HOMMHAaNbLHOIO HanNpPsHXKeHNA — ANa TpaHCPOPMATOPOB, NPEAHA3HAYEHHbIX ANA U3MEPEHUS;
ot 0,02 unun 0,05 go 1,2; 1,5 unu 1,9 HOMMHANBLHOTO HaNPsHKEHMA — Ana TpaHcopMaTopoB, NpeaHasHa-
YEeHHbIX ANA 3alUThbI.

NMpumeuyaHue 1 — lMo cornacoBaHuio ¢ NoTpeGuTenemM gonyckaercs Gornee yakuii AUanasoH MOLLHOCTW Ha-

rpy3Ku, Hanpumep
2 2
u. U,
ot 0,58, L ) RO S, [AJ _ 3
Hom (U1 HOM Hom U1 HOM

Mpumeyanue 2 —[InA Harpysku Tuna | gonyckaercs KoapPULNEHT MOLLHOCTU OTAUYHbLIA OT 1.

MpumeyaHue 3 — TemnepaTypa OKpyXaloLLlero Bo3yxa — B COOTBETCTBUMN C [JOKYMEHTaLMen Ha TpaHcgop-
MaTopbl KOHKPETHLIX TUMOB.

lMpumMevyaHune 4 — BricoTa ycTaHOBKM TpaHCOpPMaToOpoB Hag ypoBHEM Mops — o 6.8.2.

6.15.2 MNMpeaenbHble 3Ha4YeHUA AONYCKaeMbIX MOrPeLUHOCTel TpaHcOpMaTopoB AN U3MEepeHuit B pa-
6ounx ycrnoBusix npumeHeHusi no 6.15.1 npu ycraHoBUBLLEMCA pexxume paboTbl J0MKHbLI COOTBETCTBOBATb
yKasaHHbIM B Tabnuue 21.
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MorpeLuHOCTU onpeaensaioT Ha BbiBoAax TpaHcdopMaropa. MorpelHoCT A0MKHLI YUMTLIBaTh (BKIIOMAThL

B ce0s) BNUSHUE NpefoXpaHuUTenNeil N Pe3UCTOPOB, ABNSIOLLMXCA COCTABHOM YacTbio TpaHcdopMaropa.

Tabnuya 21— pegenbHble 3Ha4€HNS JOMycKaeMblX MOrpeLLHOCTEN TpaHchopMaTopoB

Mpeaen aonyckaemol NOrpeLwHoCcT
Knacc TouHocTn
HanpsxeHus, % yrnosow
0,1 +0,1 +5 + 0,15 cpag
0,2 +0,2 +10' + 0,3 cpaa
0,5 +0,5 +20' + 0,6 cpag
1,0 +1,0 + 40' +1,2 cpap
3,0 +3,0 He HopmMupytoT

Ina TpaHcopMaTopoB G HECKONMbKMMU BTOPUYHBIMU OBMOTKaMKU HEOOX0AUMO YYUTLIBATL UX B3aMMO3a-
BUCUMOCTb. He00x0AMMO yKa3biBaTh AWANa3sOH MOLLHOCTM ANA KaXaon 0BMOTKM, U Kaxkaasa 0OMOoTKa A0IDKHA
oTBevarb TpeboBaHUAM K TOYHOCTM B NMpeaenax AaHHOro guanasoHa npu nobol Harpy3ke 0OMOTOK, He UC-
norb3yeMbixX Ans MCﬂbITaHMVI, OT HynA 40 HOMUHAJIbHOIO 3Ha4YeHuA.

Ecnu gnanasoHbl BbIXOAHOW MOLLUHOCTU HE yKasaHbl, faHHble AManasoHbl ANA UCTLITYEMOW 0OMOTKU
OyayT coctaBnaATb o1 25 % A0 100 % OT HOMMHANBHOIO 3HAYEHUA BLIXOAHO W MOLLHOCTYU ANS KaX01 06MOTKN.

Ecnu Ha oaHy 13 06MOTOK Harpy3ska NnoAaeTcs NULLb UHOTAA U B TEYEHUE HENPOAOIDKUTENBLHOTO BPEMEHHU
nnu ecnu aHHasg o0bMoTKa UCMONb3YETCA UCKITIOUMTENBHO B KAa4eCTBE OOMOTKM OCTATOYHOTO HAMPSDKEHUSA, ee
BMUAHUE Ha Apyrne 06MOTKM MOXHO HE YYUTbIBATb.

Ecnun gononHuTenbHyo 06MOTKY €MKOCTHOTO TpaHchopmaTopa UCNonb3yoT TOMbLKO ATs ralleHus peso-
HaHCHbIX konebaHuin, ykazaHue Kknacca TOYHOCTU He AABNAETCA 00a3aTenbHbIM.

6.15.2.1 Knacc TouHOoCTM TpaHcdopmMmaTopa Ansa 3awmThl YKa3biBalOT NOCPEACTBOM MaKCUMAanbHO A0-
NYCTUMOW NOrPELUHOCTU Hanps>KeHUs (B NPOLEHTHOM BbIPaXXEHUM), 3a4aHHON ANs 4aHHOTO Knacca TOYHOCTH,
0T 5 % HOMWHANBLHOIO HaNPSXEeHWUA 40 HanPsXKEHUS, COOTBETCTBYIOLLETO HOMUHANbLHOMY KO3h(ULIMEHTY Ha-
npsbkeHnsa cornacHo 6.15.1. MNMocne gaHHOro BblpaxeHusi ctaButca Oyksa «Py.

6.15.3 Mo cornacoBaHWio Mexay noTpebutenem u U3roToBUTENEM B IKCMIyaTaUMOHHOW AOKYMEHTALIUM
Ha TpaHcopMaTopbl AOSKHbI ObITh YKa3aHbl 3aBUCUMMOCTU NOTPELUHOCTEN OT BRUAOLLMX haKTOpOB: nep-
BUYHOIO Hanps>KeHWUs, MOLLIHOCTU Harpy3ku, KoadduuneHTa MOLHOCTM Harpy3ku, 4acToTbl, TEMMNepaTypbl B
AunanasoHe Ux pabovmx 3Ha4YEHMIA.

Takke gomkHa ObITh yKasaHa TOMHOCTb OnpeaeneHnst 3aBUCUMOCTH NMOrPELLHOCTEN,

3aBMCUMOCTM MOrPELUHOCTEN OT Kaaoro BnusioLero pakropa cnegyet npuBOAUTb NPU HOMUHATbHBIX
3HaYeHUsIX BCEX OCTarllbHbIX BAMAOLLMX DAaKTOPOB.

Tabnuua 22 —lpefensl NOrpelHOCTN HaNPSXEHUA 1 YITOBOA NOrpeLLHOCTN AN 3aLUTHBIX TPaHCopMaTopoB Ha-
NpsKeHns

% OT HOMUHAIBHOTO HaMPSKEHMUS
Knace 2 | 5 ‘ 100 | X 2 | 5 | 100 | X 2 | 5 | 100 | X
TMOrpeLUHOCTE HanpsXeHus, + % YrnoBasi NorpeLUHoCTb, + ° yr”;i:iTrLoggzv":;HHobclTb'
3P 6,0 3,0 3,0 3,0 240 120 120 120 7,0 3,6 3,5 3,5
6P 12,0 6,0 6,0 6,0 480 240 240 240 14,0 7,0 7,0 7,0

Mpumevarune — X=F, 100 (HOMUHANbHBIA KO3DDULIMEHT HANPSKEHMS, YMHOXEHHBIA Ha 100).

MpumeyaHnue 1 —pu 3Ha4EHUN NEPBUYHOrO HAMPSPKEHUS, NOABEAEHHOMO K TpaHCopMaTopy ANs 3aluThl,
paBHom 0,05; 1,5 unu 1,9 HoMWHaneHoOro, npeferbHbie 3HaYeHWs JoMnycKaeMblX MOrPeLLUHOCTER NO COrNacoBaHnio MeXay
pa3paboT4NKOM U 3aKka34MKkoM MOryT BbITb YBENWYEHEI B [1Ba pasa.
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Mpumevanne 2 — B pokyMeHTaLum Ha TpaHchOpPMaTOPbl KOHKPETHBIX TUMOB AOMKHLI ObITh yKa3aHbl pacyeT-
Hble 3Ha4eHUA NorpeLLIHOCTeR NpU 3HaYeHuAX HanpsbkeHuid 0,02; 0,05; 1,5 n 1,9 HOMUHanNbBHOrO.

6.16 Tok x0nocroro xoaa A0SMKEH ObITb YCTAHOBNEH U3rOTOBUTENEM W YKa3aH B SKCMNyaTayuoHHOW A0-
KYMEHTaLuKU Ha TpaHCOPMaTOPbl KOHKPETHBIX TUMOB.

6.17 ConpoTuBneHne 06MOTOK NOCTOSIHHOMY TOKY AOMMKHO ObITh YCTAHOBNEHO U3FOTOBUTENEM U yKa3a-
HO B 3KCNNyaTaUMOHHOW AOKYMEHTaLUM Ha TpaHCOPMaTOPbl KOHKPETHbLIX TUMOB.

6.18 TpeGoBaHMA K HAAEXKHOCTH

6.18.1 CpeaHasa HapaboTka A0 oTkasa JomkHa ObiTb ycTaHoBneHa no MOCT 27.003 u ykasaHa B AOKy-
MEHTauun Ha TpaHCdOPMaTOPbl KOHKPETHBLIX TUMOB.

6.18.2 CpepaHuii cpok cnyx6bl TpaHccopmaTopoB He meHee 30 ner.

6.18.3 TpeGoBaHUA NO PEMOHTONPUIOAHOCTU AOMKHBI ObiTh YKa3aHbl B JOKYMEHTaLMKW HA TpaHcdhopma-
TOPbI KOHKPETHBLIX TUMOB.

6.19 KoMnnekTtHOCTb

6.19.1 KoMnnekTHOCTL TpaHCOPMaTopoB J0IMkHA ObiTb YCTAHOBNEHA B AOKYMEHTaLMKU Ha TpaHcaop-
MaTopbl KOHKPETHLIX TUMOB.

6.19.2 K TpaHcdopmaTtopam AorpkHa ObITh NPUNOXKEHA dKCNNyaTaLuoHHas gokyMeHTauua no FOCT 2.601:
nacnopT, pyKoBOACTBO N0 3kcnnyarauum, segoMoctu 3UM (npu Hanuuum).

Ona TpaHcopmaTopoB Ha HanpsbkeHue A0 10 kB BKMIOYUTENBHO MO COMMAacoBaHUIO ¢ NoTpebutenem,
€Cnn 3T0 YCTAHOBMEHO B AOKYMEHTauuKU Ha TpaHCOpPMaTopbl KOHKPETHbLIX TUMNOB, NAacnopT MOXeET ObiTb 3a-
MEHEH 3TUKETKOMN.

Ana TpaHcdopMaTopoB HA HanpsbkeHue A0 660 B HOMeHknaTypa 3KCnnyatauuoHHON AOKYMEHTauuu
MOXET ObITb COKpaLLEeHa U A0IMKHA ObiTh yKa3aHa B JOKYMEHTaLMKU Ha TpaHCGHOPMaTOPbl KOHKPETHLIX TUMNOB.

Ynucno ak3emnnapoB SKCNyaTaLMOHHO| AOKYMEeHTauumn, npunaraemoi Kk TpaHcopmaropam, yctaHas-
NMBAIOT B AOKYMEHTaUMKN Ha TpaHCcopMaTopbl KOHKPETHLIX TUNOB.

6.20 MapkupoBka

6.20.1 Bce BBOAbI M BbIBOAbI TPAHC(OPMATOPOB ANSt BHELUHETO NpUcoeaMHeHus cneayet ob6o3Hayatb
cnocobom, oGecneunBaoLLMM AONTOBEYHOCTb U CTOWKOCTb MapKMPOBKM K aTMOCEpHbIM BO3AeiCTBUAM. YC-
noBHble 0603Ha4YeHUsi BBOAOB W BbIBOAOB — B COOTBETCTBUM C Tabnuuamu 7-15.

6.20.2 Kaxxabli TpaHCHOpMaTop A0MKEH ObITb CHabXeH NPUKPENNEHHON Ha BUAHOM MecTe Tabnn4kou,
Ha KOTOPOW yKa3blBaloT:

TOBapPHbIW 3HAK NPeanpPUATUS-U3rOTOBUTENS UMM €r0 HAMMEHOBAHUE;

HavMeHOBaHMe «TPaHCOPMaTOP HAMPHKEHNUSAY;

TUN TpaHcdopmaTopa U KNUMMaTU4eCckoe UCTIONTHEHUE;

NnopsAKOBLIN HOMEP MO CUCTEME HYMepauun NpeanpuATUSA-u3roToBUTEnNs;

0003HaYeHne OKYMEHTa Ha TpaHCOpMaTopbl KOHKPETHBIX TUMOB UM 0603Ha4YeHUe HACTOSILLErO CTaHAapTa;

rof Bbinycka (Ha TpaHcdopmMaropax, NpeHa3HA4YEHHbIX ANS 9KCNOPTa, HE YKa3bIBAIOT);

HOMWHANbLHOE Hanps>KeHWe nepBUYHON 0OMOTKHM, B;

HOMWHAnNbHbIE HaMPSXKEHUS KaXKaoN U3 BTOPUYHbLIX 0OMOTOK, B (Ans TpexdasHbix TPeXOOMOTOUHbIX
TpaHcOpPMaTOPOB YKa3bIBAKOT TOMLKO HanpsiXXeHne OCHOBHOM BTOPUYHON 0BMOTKM);

HOMUWHAanbHYK Yactoty, 'y (npu yactote 50 My AonycKaeTcs He yKasblBaTb);

KI1accbl TOYHOCTU U COOTBETCTBYIOLLIME UM HOMUHAMbHbLIE MOLLHOCTU, B-A;

npeaernbHY MOLWHOCTL, B-A;

NOSHY Maccy TpaHcdopMaTopa, Kr;

HOMWHAanNLHOE AaBneHue Ans ra3oHanoNHeHHbIX TPAaHC(OPMAaTopoB.;

YCNoBHOE 0603Ha4YEHNE CXEMbI U TPYNMbl CoeanHeHNUA 06MOTOK (ans TpexdasHbix TpaHChopMaTopoB).

MpumedaHune 1— [onyckaeTcs HAHOCUTbL NepeYncrieHHble faHHble Ha OA4HY UMW HECKONbKO Tabnuyek, a Takke
YacCTUYHO UMW NOMHOCTLIO Ha SNEMEHTLI KOHCTPYKLMK TpaHcopmaTtopa.

MpuMedaHue 2— [JonyckaeTca HAHOCUTL Ha TabnunyKy JOMOMHUTENBHYIO MHDOPMALMIO B COOTBETCTBUM € f10-
KyMeHTaLuei Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

6.20.3 B kackagHbIX U EMKOCTHbIX TpaHCOpMaTopax MapKMpYIoT Kaxkablid BNok unm KOHgeHcaTop, BXO-
AALWMIA B KOMMNEKT TpaHchopmaropa.
6.20.4 MapkupoBka TpaHCnopTHOM Tapbl — no FOCT 14192,
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6.21 YnakoBka

6.21.1 lNepen ynakoBbiBaHWEM BCE HEOKpALUEHHbIE HAPYXHbIE NMOBEPXHOCTU, KOTOPbIE MOryT NoaBep-
ratbCsi KOPPO3UK M MOPYE, AOMKHbI ObITb NOABEPIHYTHI KOHCEPBALIMM.

6.21.2 YnakoBka AomkHa o6ecneumBarb COXPAHHOCTb TPAHCHOPMAaTOPOB NPU MX TPAHCNOPTUPOBAHUM.
Bua ynakoBbiBaHUs AOMKEH ObITb NPeAyCMOTPEH B JOKYMEHTaLMKU Ha TPaHCOPMATOPbl KOHKPETHLIX TUNOB.

6.22 Tpe©GoBaHMA NO IKOIOTUM

6.22.1 TpeboBaHMA K HaNPSHXKEHUIO PaaMoNoOMex NPeabABMATCA Ans TpaHCOPMAaTopoB Knacca Ha-
npsbkeHus Boiwe 110 KB BKMIOYMTENBHO.

HanpsbreHue paanonoMex He AOMkHO npesbiuaTb 2500 MkB npu 1,1 UH.p/Y3.

6.22.2 M30naumnoHHasn XMAKOCTb KOHAEHCATOPOB AOMKHA ObITb 9KONOrMyecku 6e3onacHom.

6.22.3 MN3roToBuTENb AOMKEH NPeaoCTaBnATb MHPOPMALMIO O NMIOOLIX BMMSAHMAX TpaHcdopmaTopa Ha
NPUPOLHYIO CPeay BO BPeMs €ro SKCMryatauum, a TaKKe 0 EeMOHTaXKe U yTunuauum obopyaoBaHus.

7 TpeboBaHMA 6e3o0nacHOCTU

7.1 TpeboBaHusi 6e30MaCHOCTM K KOHCTPYKUMM TpaHcopmaTopos — no MOCT 12.2.007.0 u MOCT
12.2.007.3.

7.2 TpeboBaHusA 6e30NaCHOCTM NpK UcTbITaHMAX TpaHchopmaTopos — no MOCT 8.216 uFOCT 12.3.019.

7.3 PexomeHayemasi MUHUManbHasi CTeneHb 3aluThbl KOPNYCOB HU3KOBOMBTHLIX YCTPOMCTB YyNpaBneHus
“/unn BCNOMOraTenbHbIX YCTPOWCTB, UCNONb3yeMbIX B TpaHCOopMaTopax Ans YCTAHOBKM BHYTPU NoOMeLLe-
Hus, — |IP 20 cornacHo MOCT 14254.

HaHHoe TpeboBaHNE HEe pPacnpOCTPaHAETCA Ha YCTAHOBKU, B KOTOPbIX OOCNYXMBAIOLLMIA NEpcoHan He
MOXET NOMy4nTb AOCTYN K TpaHcopmaTopy 6e3 NnpeaBapuTENbHOIO CHATMS HanpspKeHUs ¢ TpaHcdopmaropa
U NPUHATUA COOTBETCTBYIOLLMX Mep GesonacHocTu (Hanpumep, GNOKMPOBKA, BLIMOMHEHUA 0COBbLIX MHCTPYK-
UMiA MO BKCMIyaTaumm u T. n.). B Takom crnyyae gokymeHTauus Ha u3genve AorkHa CoAepaTb YeTkue ykasa-
HWSA 0 HEOBXOAUMOCTM NPUHATUS AAHHBIX MEp.

PexomenayeMasa MuHMManNbLHasa CTeneHb 3aLMThbl KOPNYCOB HU3KOBOMBTHLIX YCTPOWCTB YNpaBneHuns
U/Unu BCNOMOraTernbHbIX YCTPOMCTB, UCMONb3YEeMbIX B TpAHCOPMAaTOpax Hapy>XHON YCTaHOBKU, — IP44.

8 NpaBuna npuemku

8.1 insi npoBepKM COOTBETCTBUA TPAHCHOPMATOPOB TPEOOBAHUAM HACTOALLErO CTaHAapTa U AOKYMEH-
Tauuu Ha TpaHCcopMaTopbl KOHKPETHBIX TUNOB CReayeT NPOBOAUTL UCNLITAHUSA: ANA YTBEPXAEHUA TUNa; KBa-
nuUKaLNOHHBIE; NPUEMO-CAATOUHbIE; NEePUOANYECKME; TUMOBBIE.

8.2 OObem ucnbiTaHUt U NPOBEPOK, B 3aBUCUMOCTU OT KOHCTPYKTUBHbLIX OCOBEHHOCTEN M Ha3HAYEeHUs
TpaHcdopmaropa, cnegyet Beloupats no Tabnuue 23 u yctaHaBnvMeatb B 4OKYMEHTaUMM Ha TpaHcdopmMaro-
Pbl KOHKPETHBLIX TUMOB.

8.3 OOuume nornoxeHus

8.3.1 Mpun ucnbiTaHUAX KBaNUMPUKALUNOHHbIX, ANS YTBEPXKAEHMA TUNA, NEPUOANYECKMX U TUNOBLIX OT-
JenbHble UCMBITAHWSA, HE BNUAIOLLME HA pe3ynbTaTbhl APYrMX UCMLITAHWNA, NPEAYCMOTPEHHbIX Tabnuuen 23,
JOMyCcKaeTcs NPOBOANTL HA pa3HbiX TpaHcopmaTopax (napannenbHble UCTbITAHUS).

MepeyeHb napannenbHbIX UCNbITAHUIA CneayeT yCTaHaBnUBaTh B AOKYMEHTaLUKU Ha TpaHcopMaTopsbl
KOHKPETHbIX TUMOB.

8.3.2 [JonyckaeTtca coBMmeLleHne OTAENbHbIX BUAOB UCMbITAHWUI U3 NEPEYUCTIEHHbLIX B 8.1.

8.3.3 TunoncnonHeHna n Y1cro TpaHcdopMaTopoB, NOABEPraeMbIX KaKAO0MY UCTbITAHUIO NPU UCNbITa-
HUSIX KBANMUPMKALIMOHHbIX, ANS1 YTBEPXKAESHUSA TUMA, NEPUOAUNYECKUX, TUMOBLIX U HA COOTBETCTBUE YTBEPKAEH-
HOMY TUMY CNEeAyeT yKasblBaTb B JOKYMEHTALMW Ha TPaHCOPMAaTOPbl KOHKPETHBIX TUMOB.

8.3.4 Mpu NnpremMo-caaToUHbIX UCMbITAHMAX TPaHC(OpMaTOopPbl NOABEPralOT NPOBEPKE METOAOM CNIOLL-
HOro KOHTpOMA.

8.3.5 [lonyckaeTtcsa npoBOAMTL UCTILITAHMA HA COOPOYHLIX EAMHULAX U AeTansx TPaHCOpPMaTopoB.

Honyckaercs B TEXHUYECKM 060CHOBAHHbIX CRy4asX Npu UCMbITAHUAX KBaNMUKALIMOHHLIX, AN YTBEPX-
OEeHWA Tuna, NepuoanMyecknx, TUNOBLIX U HA COOTBETCTBME YTBEPXAEHHOMY TUMY 3aCUUTbLIBATb UCMbITAHUA
TpaHcopMaTopOB APYIMX TUMOB (CEPUN), UMEIOLLMX aHANOTMYHbIE KOHCTPYKTUBHBIE UMM TEXHOMOTMYECKNe
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pEeLIeHNst UNN O MHAKOBbLIE NMPUMEHSIEMbIE MaTepuarbl, MPU HaNMMUYUKU TakUX YKA3aHui B JOKYMEHTaLMW Ha
TPaHCHOPMAaTOPbl KOHKPETHBIX TUMOB.

Tabnuya 23 — O6beM UCTBITAHUIA U NPOBEPOK

HaumeHoBaHue
UCMbITAaHUA U NPOBEPKU

HeobxoaMmocTb NpoBeAeHNS UCMbITaHWN

MyHKT

HacToALwero ctaHgapTa

ANA yTBepX-
AeHVsa Tina

KBanuduka-
LIMOHHBIX

npuemo-
CAATOUHbBIX

nepunogunye-
CKnx

TexHu4yeckne
TpeboBaHUa

MeToAbI
KOHTpons

1 lNpoBepka Ha COOTBETCTBUE
TpeGoBaHWUsAAM cOOPOHHOro Yep-
Texa

6.1, 6.10.1;
6.19

9.1

2 WcnelTaHne npobel Macna
MacfioHanoNHeHHbIX  TpaHc-
hopmaTopoB:

- onpegereHue NpoBUBHOMO Ha-
NpsKeHs!

- onpeperieHne TaHreHca yrna
AN3ANEKTPUHECKNUX NoTePb

6.12.7

6.12.7

9.2

9.2

3 WNaMepeHue conpoTueneHus
13onauMn o6MoToK

6.12.6

9.3

4 VcnblTaHUs SNEKTpUYECKOn
NPO4YHOCTH U3ONALMK;

- OAHOMUWHYTHBIM HanpsAXeHn-
eM I'lpOMbILlJJ'IeHHOVI YacToThbl

- TpaHcdhopMaTopoB € HOMMU-
HanbHbIM HanpsaxeHnem 330 kB
W BbilUe HamnpspkeHnem KOMMy-
TaLUWOHHOro UMMynbsca

- TpaHchopMaTopoB C HOMMU-
HanbHbIM HanpsXXeHWeMm CBbl-
we 1000 B

- HanpsHKEeHNsAMM rPO30BOro UM-
nynsca

- BHYTPeHHeW wusonauuu nep-
BWUYHOW ODMOTKU Ha CTOMKOCTb
K TernnoBoMy npo6oio

- U30NAUMKN NEPBUYHOK OBMOT-
KW ra3oHamnofHeHHbIX TpaHCc-
chopmMaTopoB MpU OCTATOMHOM
AaBnNeHUn rasa, paBHOM HyIHO

- NpoBepKa ANUHbI MyTU yTEYKU

6.12

6.12

6.12

6.12

6.12.12
6.10.1.4

9.4

94

9.4

9.4

9.4
9.19

5 WNamepeHne TOKa XOnocroro
xofa

6.16

9.5

6 OnpepeneHue
cTen:

norpeLiHo-

npu Harpyskax, COOTBETCTBYHO-
WWUX BCEM Knaccam TOYHOCTH,
NPUCBOEHHLIX AAHHOMY TpaHC-

chopmatopy

Npu Harpyskax, COOTBETCTBYIO-
LLIUX BbICLIEMY Kinaccy TOUHOCTH

6.15

6.15

9.6

9.6
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lMpodomxerHue mabnuupi 23

HaumeHoBaHwue
UCTbITAHWA U NPOBEPKM

Heo6xoanMocTb NpoBeAeHNs UCTbITaHWi

MyHKT

HacToAwero craHgapTa

ANA yTBepX-
JeHus Tuna

kBanuduka-
LIMOHHBIX

npuemo-
CAATOUHbIX

nepunogunye-
CKNX

TexHu4eckne
TpeboBaHuA

MeToAbl
KOHTpONA

7 lNpoBepka rpynnsl coeaunHe-
HMsA 0BMOTOK

5.10

9.6

8 NamepeHUs HanpspkeHus Ha
BBOJIaX Pa3sOMKHYTOro Tpeyronb-
HWKa AOMOSTHUTENMbHbIX BTOPUY-
HbiX OBMOTOK TpaHcdopmaTo-
poB:

- npu CUMMETPUYHOM HOMMU-
HallbHOM NepPBUYHOM Hanpsxe-
HUU

- MIpU 3aMblKaHUK OgHON U3 a3
Ha 3eMno

6.4,6.5

6.7

9.7

9.8

9 WcnbiTaHWe Ha HarpeB

6.1

9.9

10 MHcnbiTaHne Ha yCTONYM-
BOCTb  TpaHCcoOpMaTopoB K
AnUTENbHOMY  ofHoasHoMy
3aMblKaHUIo NUTalOLWER CeTU Ha
3eMno

6.6, 6.11

9.10

11 WcnblTaHne Ha yCTONYM-
BOCTb TPaHcOpMaTopoB K TO-
Kam KOpOTKOro 3aMblKaHus

6.14

9.1

12 MpoBepka paboTocnocobHo-
CTU eMKOCTHbIX TpaHcdopma-
TOPOB B NEPEXOAHLIX PexXUMax

6.13

9.12

13 KnumaTtudeckne ucnbiTaHms
B obbeMe, NpPegycMOTPEHHOM
cTaHgapTaMu Ha TpaHcdopMa-
TOPbl KOHKPETHBIX TUMOB

6.9

9.13

14 MexaHuyecKkne ucnbITaHuUs
B obbeMe, npesycMOTPeHHOM
cTaHaapTamu Ha TpaHcdopMa-
TOPbl KOHKPETHLIX TUMOB

6.9.3

9.13

15 WcnblTaHue Ha MpPOYHOCTb
npw TpaHCnopTUpOBaHUK

10.1

9.15

16 McnbiTaHne ynakoBKW Ha
cbpacbiBaHune

10.1

9.16

17 W3MepeHne ypoBHA da-
CTUYHBIX pa3psiaoB Ans TpaHc-
dopmaTopoB, TpebytoLux npo-
BEPKM YPOBHS HEOLHOKPaTHO
BO3HUKAIOLMX YaCTUYHbBIX pas-
psgos no MOCT 1516.3

6.12.5

9.41

18 T[oaTBepxpeHue cpedHen
HapaboTku o oTkasa

6.18.1

9.17

19 WcnblTaHne MacrnoHanon-
HEHHBIX TpaHcOpMaTopoB Ha
repMeTUYHOCTb

6.10.2.1

9.18
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OkoHYaHue mabnuupsi 23

" [TyHKT
HauMeHoBaHHe HeobxoaMmMocTb NpoBeAeHUA UCNbITaHWI HACTOALLETO CTaHAAPTa
VICTIbITaHNA 1 NPoBepKiA AnA yTBepX- | KBamuduka- npuemo- nepuoauye- | TexHudeckve meToAb
AeHUA TMna LIMOHHbIX CAaTOMHbIX CKux TpeGosava KOHTpPONA
20 NamepeHne conpoTUBneHUA
0BMOTOK NOCTOSIHHOMY TOKY - + + + 6.17 9.20
21 OnpepgeneHune KONuM4ecTBeH-
HOW YTeYKM rasa ra3aoHanosHeH-
HbIX TpaHcopMaTopoB - + + + 6.10.3.2 9.14
22 UcnbiTaHne Ha BHYTpeHHee
ZlyroBoe 3aMblkaHWe MacnoHa-
MONMHEHHbIX W ra3soHanoONHeH-
HbIX TpaHcopMaTopoB - + - - 6.10.6 9.21
23 VcnebiTaHne Ha cTeneHb 3a-
LWWTLI KOpNycoB - + 0] - 7.3 9.23
24 WUcnblTaHWe MHOMOKpaTHbIM
Ccpe3aHHbIM UMMYILCOM Ha Bbl-
BoZax NepBUYHOA 06MOTKM - O ©) - 6.12.11 9.22
25 WcnbiTaHne no onpepgene-
HUIO HanpsXeHUsa paguornomex - + - - 6.22.1 9.24
MpumevaHune 1 — 3HaK «+» 03HAYaAET, YTO UCMBITAHNE NPOBOAAT, 3HAK «—» He NpoBoAAT, byksa «O» 03Ha-
YaeT, 4To MUCNBITaHUe NPOBOAAT, €CNK 3TO YKasaHO B AJOKYMEHTaLWUKN Ha TpaHcdopMaTop KOHKPETHOro TUna.
MpumevaHue 2 — [nAa TpaHchopmaropoB knacca HanpskeHus 330 kB 1 Bbile BMeCTO UCMbITAHUS arek-
TPUYECKON NPOYHOCTU U3ONALMUN OAHOMUHYTHBLIM HaNPSXeHNEM NPOMBILLNIEHHOW YacToThl AONyCKaeTCA NPOBOAUTL UC-
MbITaHUS AMEKTPUHECKON NPOYHOCTU N3ONALMKN HanpsHKeHNeM KOMMYTaLMOHHOro UMMynbea.
MpuMmeyvaHune 3 — [na TpaHchopMaTOpOB ¢ HOMUHANBHON YacToToit 60 My Bce UCNbITaHUA NPOBOAAT NpU
vactoTe 50 'y (kpoMe onpefeneHns NorpellHOCTEN eMKOCTHBIX TPaHCHOPMaTopoB), Ha YTO AOMKHO ObITh yKasaHo
B nacnopre.

8.3.6 NocneaoBaTenbHOCTb UCNbITAHUI MOXET ObiTb MPOU3BONBHON, €CNKN UHbIE TPEOOBaHWUA HE yCTa-
HOBJEHbl B JOKYMEHTaLMK Ha TpaHCHOPMaTopbl KOHKPETHbIX TUMOB.

8.3.7 Mpu oTpuuaTtenbHbIX pesynbratax NPUeMOo-CAaTOUHbIX, NEPUOANYECKUX U TUMOBbLIX UCMbITAHUIA
nocne ycTpaHeHuss AecheKTOB NMOBTOPHbIE UCMLITAHUS MPOBOASAT B MOSIHOM 0O6bEMe UM B TEXHUYECKU 060-
CHOBAHHbIX CIy4asX B COKpaLLeHHOM OBbeme: NOBTOPSAT UCMbITAHUS, NO KOTOPLIM MOMYYEHbl HEYAOBNET-
BOPUTENbHLIE PE3YNbTaThl, UCMbLITAHMSA, KOTOPbIE MOFMM MOBNUSATbL HA BO3HUMKHOBEHNE AEEKTOB, a TaKkKe Te
UCNbITAHUSA, KOTOPbIE HE NPOBOAUNUCH.

Ecnu KOHKPETHbIE NMPUYKHBI HEYAOBETBOPUTENLHOFO pe3ynbrata He YCTAHOBIEHb!, MOBTOPHbLIE UCMbI-
TaHUsi N0 MyHKTaM HECOOTBETCTBUA MPOBOAAT HA YABOEHHOM 4ucne o0pasuoB (KpoMe NPUeMOo-CAATOUHbIX
UCnbITaHWIA).

Pe3ynbraTtbl NOBTOPHbLIX UCMLITAHUI ABSAIOTCA OKOHYaTENbHbIMM.

8.4 KBanudnkaumoHHble ucnbITaHUA

8.4.1 Nopsaagok npoBeaeHUs KBanMMKaLMOHHbIX ucnbitaHun — no NOCT 15.001 u FOCT 15.309.

8.4.2 [lonyckaeTca 3aCHUTLIBATb B Ka4€CTBE KBANMAUKALMOHHBIX UCNbITAHUA UCMILITAHUA ONbITHLIX 00-
pasLioB, NpoBeAeHHbIE B COOTBETCTBUM C Tabnuuen 23, ecnu cobniofeHbl cneayowme yCnosus:

- onbiTHble 06pa3ubl ObINKM M3rOTOBAEHBLI NO TEXHOMOIMM U Ha 060pyAOBaHUK, NPEAYCMOTPEHHBIX And
CEpPUIHOro NPOU3BOACTBA;

- NPW U3rOTOBNEHMN YCTAHOBOYHON Cepun He NpoBoAMNack AopaboTka KOHCTPYKUMW, TpebytoLias npo-
BeAEHUA UCNbITAHWUHA;

- BPEMS, MPOLLEALLEE NOCME UCNbITAHMWIA ONbITHLIX 06Pa3LOB, HE NPeBbILLAET CPOK, YCTAHOBMEHHLIN AN
NepuoaNYECKUX UCMbITAHWIA.
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Ecnu 3T ycrioBus He coBniogeHbl, TO NPy COOTBETCTBYHOLLIEM TEXHUYECKOM 0GOCHOBaHMM AOMYCKAETCA
3aCYUTLIBATL OTAENbHBLIE UCMLITAHUSA, HA PE3ynkTarax KOTOpbIX HECOBMIOAEHUE YKa3aHHbIX YCMOBWIl He OT-
paxxaeTcs.

8.5 NMpuemo-caaToyHble UCMBITAHUA

Mpuemo-caaTouHble UCMbITAHWUA NPOBOANUT CNyBa TEXHMYECKOrOo KOHTPONA UK Apyrast ynornHOMO4YeH-
Hasa Ha 3710 cnyba npeanpUATUS-M3roToBUTENS.

OOHOBPEMEHHO C NPMEMO-CAATOMHBIMU UCMBITAHMAMU KaXablil TpaHCcopMaTop AOIDKEH NoABepraTbCs
nepBUYHOI NOBEpKe Mo nNpasunam, NPUHATLIM B CTpaHe-usrotosutene, n no metoguke NOCT 8.216.

8.6 NMepuopunyeckue UcnbiTaHUA

8.6.1. MNepuoauyeckne ncnbiTaHUA cneayet NPOBOAUTL HA TpaHcopmaTopax CepUIRHOIo NPOU3BOACTBA
He pexke O4HOro pasa B 5 ner.

MoaTeepxxaeHue cpegHer HapaboTku A0 OTKa3a nepBbilt pas npoBoaAaT Yepe3 10 neT nocne Hauyana
CEepUINHOTO NPOM3BOACTBA, 3aTeM — He pexe OAHOro pasa B 5 ner.

8.6.2 Ecnu npoun3BoacTBO TpaHchopmaTopos ObiNO NpepBaHO KO BPEMEHU HACTYMIEHUS CPoKa O4e-
peaHbIX NEPUOAUYECKUX UCMIbITAHUI, TO NPU BO3OGHOBNEHUU BbINyCKa cneayet NpPOBOAWUTL NEPUOANYECKUE
ucneITaHua TpaHcdopmaropos Ha o6pasuax Nnepeovi NApTUK, U3rOTOBNEHHOI Nocne BO30GHOBNEHUs Npoums-
BOACTBA.

[o 3aBepLueHnA OTAENbHLIX (ANUTENBHLIX NO BPEMEHMW) UCNbITAHNA, BXOAALLMX B 00bEM nepuoauye-
CKMX WUCMbITAHWIA, OCHOBaHUEM ANS BbiNyCka TPAHCGHOPMaToOpPOB ABNSAETCA NPOTOKON NPeAbIAYLUMX Nepuoaun-
YECKUX UCMbITAHWN.

8.7 TunoBble MCNLITAHUA CrneayeT NPOBOAUTL B MOSTHOM UMM COKPALLEHHOM OO0beme KBanuduKauuoH-
HbIX UCMbITAHUI NMPU N3MEHEHWUN KOHCTPYKLMU, NPUMEHAEMbIX MAaTEPUANOB UMM TEXHONOTMK NPOM3BOACTEA,
€CInu 3TU U3MEHEHUS MOTYT 0Ka3aTb BIUSHWUE HA XapaKTEPUCTUKM UMW NapameTpbl TPAHCKHOPMATOPOB.

B 3aBMCUMOCTM OT Xapaktepa BHOCMMOTrO U3MEHEHUA (M3MEHEHWIA) NCNbITaHUSAAM I0NYCKAeTCa noasep-
ratb OTAEenbHbIe COOPOYHBIE €auHULbI, AeTanu, 06pasLbl MaTepuanos u ap.

8.8 VcnbiTaHus ans yreepXkaeHusa Tuna cneayet NPosoAnTb NO NpasunaM, NPUHATLIM B CTPaHe-U3roTo-
BuTEne.

9 MeToabl KOHTPONA

9.1 MpoBepkKa Ha COOTBETCTBUE TPEOOBAHUAM COOPOYHOro Yeprexa

9.1.1 MNpoBepke nognexar:

- rabapuTHbIe pasmephbl!), yCTaHOBOUHBIE U MPUCOEANHUTENBHBIE PAa3MEPBI, AN KOTOPbIX HAa CEOPOUHOM
yepTexe yka3aHbl NpeaerbHble OTKNOHEHUS;

- Macca TpaHcdopmaropal);

- COCTOSIHWME NOBEPXHOCTU HAPYXXHbIX N30NALNOHHBIX YacTen;

- COCTOSIHWE 3aLLUMTHBIX MOKPBITUI HAPYXXHbIX YaCTeNn;

- COCTOSIHWE MIOLaA0K Noj 3aseMnsioLme 3axuumsl;

- NPaBUNbLHOCTb 3anOfHeHUs Tabnmyek TEXHNYECKUX AaHHbIX;

- MapKUpPOBKA BbIBOAOB;

- KOMNNEKTHOCTb.

MpoBepky NPOBOAAT BHELLUHUM OCMOTPOM, U3BMEPEHUEM YHUBEPCATbHBIM U3MEPUTENbHLIM WHCTPYMEH-
TOM, Np¥ nomoLLy LabnoHOB, a Take B3BELUMBAHWEM TpaHCopMaTopa Ha Becax o6LLero NpMMeHEHUs Unu
npu NOMOLLM NPYXXMHHOTO AMHAMOMETPA.

9.1.2 MNpu NpMemo-caaTouHbIX UCNbITAHMAX PasMepbl 4ONYyCKaeTcs NPOBEPATb HA AETaNsIX U COOPOUHbLIX
eanHuuax ao cbopku TpaHcdopmaropa.

9.1.3 Jonyckaetcsa onpeaensitb Maccy TpaHcgopmaropa CyMMMpOBaHUEM MacC BCEX COOPOUHbLIX € MHULL.

9.2 Onpegenexnne NPOBMBHOIO HANPAXKEHMA U TAHFEHCA yrna AU3NEKTPUYECKMX NOTEPb NPU UCMbITAHUK
npobbl macna — no NOCT 6581. [ina TpaHchOpMaTOpOB C HOMUHANbHLIM HanpskeHnemM 4o 35 kB Bknwoun-
TenbHO npoba macna otbupaeTcs B TOT Xe A€Hb U3 EMKOCTU, U3 KOTOPOW Macno 3anueaercsa B TpaHcdop-
MaTop, a Ansi TpaHCOPMAaTOpPOB C HOMUHAaNbHbLIM HanpsxeHneM 110 KB 1 Bbille — HENOCPEACTBEHHO U3

D) Kpome npuemMo-caaToudHbIX ncnblTaHWUiA.
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TpaHcdopmMaropa. Mopagok B3ATMS NPoObl AOMKEH ObITb YCTAHOBNEH B AOKYMEHTALMK Ha TpaHcdhOopMaTopbl
KOHKPETHbIX TUMOB.

Meroa usMepeHus TaHreHca yrna AWaneKTpUYEeckux NoTepb MacnoHanonHeHHbIX TpaHcdopMaTopos
[OMKeH BbITb yKa3aH B JOKYMEHTaLUMKU Ha TpaHCOpMaTOpbl KOHKPETHBLIX TUMOB.

9.3 NamepeHne ConpoTUBNEHUs u3onauum odbMOTOK NPOBOAUTCS MeraommeTpoM Ha 2500 B ansa nep-
BMUYHbIX 0BMOTOK He3a3eMnsieMbiX TpaHcopMaTopos u Ha 1000 B — ansa nepBuUHbIX 0OMOTOK 3a3eMNAeMbIX
U BTOPUYHbIX 0GMOTOK BCEX TPaHCOpMaTOpoB.

9.4 UcnblTaHne anekTpuyeckon NnpoyHocTn usonauyum — no NOCT 1516.3 n FOCT 22756.

Mpu NOBTOPHBLIX UCMBITAHUAX BHYTPEHHEN W30NSUUKU NEepBUYHbIX OOMOTOK, NPOBOAUMBIX C LENbIO
npoBepkn paboTocnocoBHOCTU TPAHCGOPMATOPOB NOCNE NPOBEAEHUA UCNbITAHWI APYrUX BUAOB, UCNbI-
TaTenbHOe HanpsXXeHue AOMKHO ObiTb He Gonee 90 % UCnNbITaTeNbHOrO HaNPSAXXEHUs!, NPEAYCMOTPEHHOTO
FOCT 1516.1 u FOCT 1516.3.

9.4.1 [lonyCTUMOE 3Ha4YEeHME MAKCUMAasnbHOMO KaXKyLleroca 3apaga HeOAHOKPATHO BO3HMKAKOLWUX 4va-
CTUYHbIX paspagos onpegensior no FOCT 1516.3 u TOCT 20074.

M3MepeHne mMakCMManbHOTO KaXyLUerocs 3apsaaa HeOAHOKPAaTHO BO3HMKAIOLLMX YACTUYHBIX paspsa-
nos — no metoauke MOCT 1516.3.

TpaHCchopMaTOpbl CHUTAKOTCA BbIAEPXKABLUMMU UCTILITAHUE, €CIU BLINOSHAETCS XOTA Obl OAHO U3 YCNOBUIA:

- H/ B OAHOM U3 U3MEPEHUI 3HAYEHUE MAKCUMANbHOTO KaXYLLEroca 3apaaa HEOAHOKPATHO BO3HUKAIO-
LUMX YaCTUYHBIX PaspAaoB HE NPEBLILLAET HOPMUPYEMOTO 3HAYEHUS;

- H/ B OAHOM U3 U3MEPEHUI 3HAYEHUE MAKCUMANbHOTO KaXKYLLEroca 3apaaa HEOAHOKPATHO BO3HUKAIO-
LWMX YaCTUYHBIX paspagos, OnpeaeneHHoe Ans perynapHocTu npouecca u. p., pasHon R = 0,5, He npesbiwaeT
[0NyCTUMOTO 3Ha4YeHus;

- CpeaHuii TOK YaCTUYHbIX PaspaaoB, ONpeaeneHHbIN, Kak CyMMa MaKCUMasbHbIX 3HAYEHNIA KaXyLLINXCA
3apsAgoB, B3SATLIX 32 MHTEpBAn BpeMeHu T, COOTBETCTBYET TpebGoBaHMIO:

Icp.= (Zqi HOpM.) /t, C))

TA€ G yopy, — HOPMUPOBaAHHOE (ponycTuMoe) 3HaYeHUe MaKCUManbHOIO KaXkyLLerocs 3apsiia HeOAHOKPaTHO
BO3HMKaoLWmx YP;
t — 3HayeHue BpPeEMEHW OOHOro uukna uamepenus YP.

Mpu 3TOM 32 MaKCMMarnbHOE 3HAYEHUE KaXKyLLErocsl 3apsiia NPUHUMAETCS TO €r0 3HaYEHUe, Npu KOTo-
POM YKCIO NEePUOA0B BOSHUKHOBEHUSA YaCTUYHBIX pa3psiaoB cocraBnsieT 6onee 50 % obwero uncna nepuo-
[I0B 3@ BpEMSI UBMEPEHMUS.

9.5 N3amepeHune Toka xonoctoro xoga — no NFOCT 3484.1.

Mpu 3TOM TOK XONOCTOro X0A4a AOMKeH ObiTb U3MEPEH NOCNE U3MEPEHUI OMUYECKOrO CONPOTUBIIEHUS
0OMOTOK A0 onpeaeneHus norpewHocTen. Ecnm okaxeTcs, YTo TOK XONOCTOro X04a MEHbLLUE TOKa, NPU KOTo-
pOM M3MepSANOCh CONPOTMBIIEHNE COOTBETCTBYIOLLEN 0OMOTKM, Nepes onpeaeneHuem norpeLuHoCTen TpaHc-
chopmaTop He06X0AUMO pasMarHUTUTL.

ToK XONOCTOro Xofa 3NeKTPOMAarHMTHOrO YCTPOICTBA €MKOCTHBIX TPAHCHOPMATOPOB HANPSHKEHUS U3-
mepseTca 6e3 NogKNoYeHns AenuTens.

TOK XONOCTOro XoZa 3neKTPOMarHUTHbIX TPaHCHOPMaTOPOB U3MEPSIETCA HA OAHON U3 OCHOBHBIX OOMOTOK.

9.6 OnpeaeneHue norpeLuHocTel (6.15) n npoeepka rpynnbl coeanHeHnsa o6motok (5.10) — no MOCT
8.216. lMpu ucnblTaHun TPexXOOMOTOYHBLIX TpaHCHOPMaTopoB 0O6MOTKa, CBOOOAHAA OT UCMbLITAHWUM, AOIDKHA
ObITb pa3oMKHyTA.

[na TpexoBMOTO4YHbIX TPaHCHOPMaTOPOB, ANUTENBHO PaboTaloWMX C BKMOYEHHbIMU Harpy3kamu Ha
06enx BTOpUYHbIX 0OMOTKaX, MOrPELLUHOCTU TPAHCHOPMAaTOPOB ONPEAENSIOT C BKIIOYEHUEM Harpy3oK Ha obe
BTOPUYHbIE 06MOTKM. [opsiAOK pacnpeaeneHns Harpy3ok Mexay BTOPUYHbIMKU 06MOTKamMu TpaHCcopMaTopoB
C TpeMmsi u 6onee obmoOTKamMK NpU OnpeaeneHnn NOrpeLlHoCTen AOMKEH ObITb yKa3aH B AOKYMEHTauuu Ha
TpaHCcOPMAaTOPbl KOHKPETHBLIX TUMOB.

MpumedaHue

1 MorpeLLHOCT eMKOCTHBIX TpaHChopMaTopoB, NpeAHasHavYeHHbIX ANs paboThl B SMEKTPUYECKUX Liensx nepemMeH-
Horo Toka YacToTtoi 50 'Yy, onpeAensatoT Npy YacToTax nuTaroLlero HanpsxeHusa 49,5 n 50,5 'y,

2 [MorpeLHOCTH eMKOCTHBIX TpaHchopMaTopoB, NpeAHasHaYeHHbIX ANA paboThl B 9NEKTPUHECKUX Liensx nepemeH-
Horo Toka YacToToi 60 'Y, onpeAensaoT Npy YacToTax nuTatoLlero HanpsxeHmsa 59,5 n 60,5 'y,

3 MorpeLLHOCTY €MKOCTHBIX TPaHCHOpMaTopPOoB ONpesensioT NpK Harpyskax, COOTBETCTBYIOLLNX BCEM KaccaM Tou-
HocTu. Mo pesynsTataM UCnbITaHWIA ANA YTBEPXASHUA TUMa [OMyCKaeTest NPOBEPATL NOrPELLHOCTY 3TUX TpaHchopmaTo-
POB TOMNBKO MO BbICLUEMY KNaccy TOYHOCTH.
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4 MorpewHoCTU 06MOTOK A5 3aLUMTHI ONPEAENAOT NPU HanpskeHNsX 0,2 U 1,2 HOMUHANBHOMO 3HAYEHUS.

5 MpyW Np1MeMo-CAAaTOUHBIX UCTIBITAHWAX ONpeAeneHne NorpeLHocTen TpaHcHOpMaTopoB NPOBOAST NPU MeHbLLEM
yucne 3HaueHUin HanpsHKeHUA N MOLLHOCTER U NPU HOMUHANBLHOW YacToTe, ecrim 060CHOBAHHOCTb TAKOTO YMEHbLUEHUS
noATBepPXAeHa KBanUUKaLMOHHLIMMU U TUMOBLIMU UCTIBITAHUAMM.

9.7 HanpsbkeHne Ha BBOAAX Pa3sOMKHYTOrO TPeyronbHUKa BTOPUYHBIX AONONMHUTENbHLIX 0OMOTOK Tpex-
06MOTOUHBIX TPaHCGOPMATOPOB (CM. 6.4) U3MEPAIOT NPU Harpy3ke STUX 0OMOTOK HOMUHANbLHOW MOLHOCTbIO
¢ ko3a(ppuumneHTom mowHocTu 0,8 (xapakTep Harpy3ku — akTUBHO-UHAYKTUBHbIN).

[na nonyvyeHuss CUMMETPUM NEPBUYHOTO (PA3HOTO HaNPsHXKEHUA AOMYCKAeTCA UCTILITLIBATbL TpaHcdop-
MaTop B NUTAIOLLEN CETU C 3a3EMIEHHON HEWTpanblo N0 cxemam, u3obpakeHHbIM Ha pucyHkax 6.9 n 6.10
npunoxexus b.

9.8 HanpsipkeHue Ha BBOAAX pa3OMKHYTOrO TPEyrosibHUka BTOPUYHBIX A0NONHUTENBHbLIX 0OMOTOK TpaHC-
dopmatopoB (cm. 6.7), BO3HUKAIOLLEE NMPU 3aMblkaHUM OAHON U3 ha3 NepBUYHbLIX OOMOTOK Ha 3EMMIO, U3-
MEPSAIOT NPU HOMUHANBHOM 3HAYEHUU HArPy3KuU JONONHUTENbHbLIX OOMOTOK U 3HAYEHUU HArpPy3KW OCHOBHbIX
BTOPUYHbLIX 0BMOTOK, COOTBETCTBYIOLLEN HU3LLEMY KIACCy TOYHOCTM.

Mpu aTOoM TpaHcOpPMAaTopsl BKIIOYAIOTCA B CETh C U30NMUMPOBAHHON HEWTPAarblo, a8 UX NUHENHbIE Bbl-
BOAbl NEPBUYHbLIX OOMOTOK NOOYEpPEAHO 3aKOpa4uMBaIOT Ha 3eMito. [lonyckaeTcs NpoBOAUTL MCMbITAHUE Ha
niobbix AByX dhasax TpaHCHOpPMaTopoB.

MpumMmevyaHue — [puucnbiraHusx no 9.7 u 9.8 HeobxoMMO 3a3eMneHNE AONONHUTENBHBIX BTOPUYHBLIX 06MO-
TOK Yepe3 NpobuBHOIA NpegoxpaHUTenb ANs TpaHCcOPMaTopoB, BKITOYaEMBIX MO cXxeMaM, M306paXeHHBIM Ha PUCYH-
kax b.4 u 6.5 npunoxeHusa b.

9.9 NcnbiTaHue Ha Harpes Npu npeaensHon MowHocTn — no MOCT 3484.2 MeToA0M HENOCPEACTBEHHOM
Harpy3ku npu NUTAHUU HOMUHAIBHLIM HANPSHXKEHUEM CO CTOPOHbLI NMEPBUYHOI OOMOTKM M pacnpeaeneHmemM
Harpy3ku cornacHo 5.4. [pu 3TOM J0NycKaeTcst KOHTPONMPOBAaTb TOMLKO TEMNEPATypy OOMOTOK MO M3MeHe-
HUIO COMPOTUBIEHUSA, @ Y MAcCOoHanoNHeHHbIX TPaHCHOPMaTOPOB Takxke TeMNepaTypy BepxXHUX CIIOEB Macna.

9.9.1 VcnblTaHne Ha HarpeB Ha BTOPUYHBIX 0OMOTKax EMKOCTHOTO TpaHcgopmaropa

McnbiTaHue NpoBOAUTCS HA KOMMIIEKTHOM €EMKOCTHOM TPaHCGOPMATOPE UMK TOSMbKO HA 3NEKTPOMAarHuT-
HOM ycTpouncTee. MNpu NpoBeAEHUM UCTILITAHUS HA KOMMNIIEKTHOM €MKOCTHOM TpaHcgopMaTope ycTaHaBnmBa-
10T HanbonbLuee paboyee HanpshkeHne NEPBUYHON OOMOTKM.

Mpu NpoBEAEHUU UCTILITAHMSA HA ANEKTPOMArHMTHOM YCTPOICTBE NMPOMEXYTOUHbIN TpaHCGOPMAaTOop Ha-
CTpansaloT TakuM 06pasom, YToObl HANPSXKEHNE BTOPUUHON 0GMOTKN U, COOTBETCTBOBANO Tabnuue 24.

McnbiTaHue Ha HarpeB NPoBOAAT NPU HOMUHAMNBHOW HArpy3Ke BTOPUYHOM LIENW UM NPYU MakCUManbHOM
Harpyske BTOPUYHOW Lenu, ecnu NpeacTaBfeHO HECKOSTbKO BTOPUYHLIX Harpy3ok (cM. 5.4). Temneparypy 3a-
MMCbIBALOT.

Ecnu npeacraBneHo HECKONbKO BTOPUYHBIX 0BMOTOK, UCTIbITAHME NPOBOASIT C O4HOBPEMEHHBIM MOAKITO-
YeHWEeM COOTBETCTBYIOLLIEN HOMUHANBLHON BTOPUYHOW HArpy3ku K Ka)Kaom BTOPUYHOW ODMOTKE, ecnu mexay
M3roTOBUTENEM U NOKYyNaTenem He OroBOPEHO MHOe.

Harpysky Ha AONONHUTENbHY OOMOTKY NMOAAIOT COrMacHo 5.4.

Temnepatypa okpyxatoLLei cpeabl Ha MeCTe UCTbITaHUii AomKHA cocTasnaTb oT 10 °C go 30 °C.

EMKOCTHbIE TpaHCcdhOpMaTOpbl UMK OAHO ANEKTPOMAarHUTHOE YCTPOWCTBO UCTLITLIBAIOT COrMACHO MyH-
KTy a), 6) 1 B), COOTBETCTBEHHO.

a) Bce TpaHchopMaTopbl UCNLITLIBAKOT MNPU HANPsKeHWu, B 1,2 pasa npesbiLIaoWwemM HOMMHaNLHoe Ha-
NPsHKEHUE NEPBUYHOI OBMOTKM.

Ecnu ykasaHa npegensHas MOLWHOCTb, UCNbITAHWUSA TpaHccpopMaTopa NpoBOAST NPU HOMUHANBHOM Ha-
NPSYKEHUU NEPBUYHOK OOMOTKM, NPY BTOPUYHON Harpy3Kke, COOTBETCTBYHOLLEN AaHHON NpeAenbHON MOLHOCTH
1 pu KOSPULMEHTE MOLLHOCTU, paBHOM eauHuLe, 63 nogaym Harpy3ku Ha AONONMHUTENbHYI0 OOMOTKY.

Ecnu npepgenbHasi MOLHOCTbL YKa3blBAETCA ANS HECKOMbKUX BTOPWUYHbIX OBGMOTOK, MCNbITAHMSA
TpaHcdopMaTopa NPoOBOAAT OTAENbHO, C NOOYEPEAHbIM NOAKMIOYEHNEM KaXKaoW OBMOTKM K BTOPUYHOM
Harpyske, COOTBETCTBYIOLLEN AaHHOW NpeaenbHOW MOLUHOCTU, Npu KOIdPPULUMeHTe MOLIHOCTHU, PaBHOM
eanHuue.

McnbiTaHue npogomkalot 4o Tex nop, noka Temneparypa TpaHcdopmaropa He cTabunuanpyeTcs.

6) TpaHcdopmMaTopbl ¢ kKoadhduumeHTom HanpsixkeHusa 1,5 ana 30 ¢ unu 1,9 ansa 30 ¢ ucnbITLIBAKOT
npn UX COOTBETCTBYIOLLEM HanpsxeHun Ana 30 ¢, HAaYMHas NOCne NPUIOXEHUNA HaNpsXXeHUs, B 1,2 pasa
NPeBbILAIOLEr0 HOMUHANbLHOE, B TEYEHUE BPEMEHU, AOCTATOUHOTO ANA AOCTUXEHUA YCTOWYMBOTO TEM-
nepaTypHOro COCTOAHMUSA; HAarpeB HE AOJDKEH NPEBbILIATL 3HAYEHUE, YKadaHHoe B Tabnuue 18, 6onee yem
Ha 10 °C.
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[onyckaeTtca Takue TpaHCopmMaTopbl UCMLITLIBATL MPU UX COOTBETCTBYIOLLEM KOI(PPULMEHTE Hanps-
»eHusa ans 30 ¢, HauMHasA C XONOAHOr0 COCTOSAHUSA; HarpeB 0OMOTKM He fOoMmKeH npesbiwarth 10 °C.

MpumMmedvyaHue — [laHHOE UCTbITaHUE MOXHO HE NMPOBOAMUTb, €CNU eCTh ApYrue cnocobkl fokasaTk, YTo TpaHc-
copmaTop ByLeT y40BNeTBOPUTENBHO (PYHKLMOHUPOBATE B AaHHLIX YCIOBUSX.

B) TpaHcdhopmaTopbl ¢ KoadpduuneHToM HanpsxeHusa 1,9 Ana 8 4 UCMbITLIBAKOT NPW HaMPsbKeHUU, B 1,9 pas
npeBsbILLALLEM HOMUHANBHOE, AN 8 4, Ha4YMHas Nocne NPUNOXKEHUS HaNpPsXKeHUs, B 1,2 pasa NpeBbILIAOLLErO
HOMUWHarbHOE, B Te4YeHWe BPeMeEHM, JOCTATOYHOIO ANA JOCTUXKEHUA YCTOWYUBOIO TeMMNepaTypHOro COCTOSIHUS;
MpeBbILLEHME TEMMEPATYPLI HE AOIMKHO NPEBLILIATL 3HAYEHUIA, YKa3aHHbIX B Tabnuue 16 6onee yem Ha 10 °C.

OneKkTpoMarHUTHoe yCTPOWCTBO CYMTAETCA AOCTUILMM CTabUNbHOrO COCTOSIHUA, €Cnu POCT TeMNepa-
Typbl He npeBbiwaeT 1 °C B 4ac. MNeperpes TeMnepaTypbl 0GMOTOK ONpeaenseTcs METOAOM U3MEHEHUS CO-
NPOTUBIEHUA.

TemnepaTypy OKpy»atoLLero Bo3gyxa MOXHO u3mepstb cornacHo NOCT 3484.2.

9.9.2 McnbiTaHue Ha HarpeB Ha AONOMHUTESNbHbLIX BTOPUYHbIX 0OMOTKax eMKOCTHOro TpaHcopmMaropa
ANA KOHTPOSA U30NALMN CETK

Ecnu ogHa 13 BTOPUYHbLIX 0OMOTOK UCMONb3YETCA Kak 0OMOTKA ANsi KOHTPONA U30NALUMK CETU, UCMbITa-
HWe NPOBOAAT B COOTBETCTBUMU C 9.9.1 nocre ncneiTaHusa, ONMCaHHOro B Npoueaype a).

Tabnuya 24 — NcnbiTaTenbHoe HanpsikeHue AN UCMbITaHUS Ha Harpes

BropuyHas MpegeneHas MOLHOCTL
Harpyaka HomuHanbHasa BTopuuHasa Harpyska BTOPUYHOM 0BMOTK
KoadppuumeHt Fy=12 Fy=15unm 1,9 Fy=19 —
HanpsxeHus u
BpemsA HenpepbIBHO 30¢ 8u —
TecToBast KOH(pU- | BnekTpo- Kom- OnekTpo- Kom- 3nekTpo- Kom- SnekTpo- Kom-
rypaums mar- nnekT- mar- nnekT- mar- nnekT- mar- nnekT-
HWUTHOe HblA eM- HUTHOE HbIA em- HUTHOE HbI eM- HUTHOe HbIA eM-
YCTPOW- | KOCTHBIA | YCTpOA- | KOCTHBIN YCTPOW- | KOCTHbIW | YCTPOiW- | KOCTHBIA
CTBO TpaHc- CTBO TpaHc- cTBO TpaHc- CTBO TpaHc-
dopma- dopma- copma- dopma-
Top TOp TOp TOop
UcnbiTaTenbHoe = U= U= U= Uy= U= U= U= Uy,
Hanpsxenne Ao | 12-U,, 1,2:Uy, 1.2:Uq, 1,2:U,, 1.2-Uy,, 1,2-Uq, Ui
MOMeHTa, Korga K K K K
pocT  Temnepa- HOM HomM Hom c
Typbl (Harpes) —
Hwxke 1 °C/.
UcneiTaTenbHoe — — Uy= u,= U, = U, = — —
HanpskeHue AnNA F,, ‘U F., U 1,9-U 1,9-U
BpeMeHU  (Npo- _V Z1H V ~1H —-—K 1H 1H
[OIMKNTENBHOCTH) HOM HOM
oTkasa
MpuMmeyaHne — AononHUTENbHOE UCMBITAHNE NPOBOAST, €CNN yKasaHa npeferlbHas MOLWHOCTb.

Mpu npoBeaeHUN NOATOTOBUTENBHOIO UCMILITAHUA (CTabunu3auum paboyero pexuma) npu KoacduLm-
€HTe HanpsXXeHUa NepBUYHON 0OMOTKM 1 C AONONHUTENLHOW OOMOTKM CHUMAIOT Harpys3Ky.

Bo Bpems ucnoitaHusi npu HanpsbkeHum, B 1,9 pas npesbILLAIOLEM HOMUHAMNBHOE HANPSDKEHWE NepBUY-
HOI 06MOTKM ANA 8 Y, HA AONONHUTENbLHYI0 0BMOTKY NOAAIOT BTOPUYHYIO HArpy3Ky, COOTBETCTBYIOLLYIO HOMU-
HanbHON NpeaenbHON MOLUHOCTU COrnacHo 5.4, B TO BpEMS Kak Ha ipyrue 0OMOTKU NOAAIOT HArpy3Ky, PaBHyIO
X HOMUHaNbLHOW BTOPUYHOM Harpyske.

Ecnu ana apyrux BTOPUYHbIX O0OMOTOK yKa3biBaeTca npeaenbHasg MOLWHOCTb, NPOBOASAT AOMNONHUTEND-
HOE ucnbiTaHue cornacHo 9.9.1 npu koaduUUUEeHTe HANPsHKEHUA NepBuYHON 00MOTKM 1,2 Be3 noaayun Ha-
rpy3Ku Ha AONOSIHNTENbHYIO OOMOTKY.

MpumMmevyaHue — HanpsxeHne M3MepsIOT Ha NEPBUYHON 0OMOTKe, TaK Kak AeCTBUTENBHOE HaNpPsXeHNe BTO-
pU4HO 0BMOTKN MOXET 6bITb 3HAUMTENBHO MEHbLLE HOMUHANBHOIO HaNPsPKEHWUS! BTOPUYHOW 0BGMOTKN.
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9.10 UcnbiTaHne Ha YCTONYUBOCTb K ANUTENbHLIM OAHOMA3HLIM 3aMbIKAHUAM NUTAIOLLEH CETU Ha 3eM-
N0 NPOBOASAT TONLKO ANSA 3a3eMNSEMbIX TpaHCOpMaTopoB, NpeaHasHaveHHbIX Ans paboTbl B CETSX C M30-
nupoBaHHOW HewTpansbio (CM. 6.6).

K TpexdpasHbiMm TpaHchopmaTopaM, a Takke K TpexdasHbim rpynnam ogHodasHbIX TpaHchopMaTopos,
06beANHEHHBIX NPEANPUATUEM-USTOTOBUTENEM B €4MHYIO KOHCTPYKLIMIO, MOABOAST TpexdasHoe CUHycou-
AanbHOe U CUMMETPUYHOE HanpsiKeHWe, OT UCTOMHUKA C HE3a3EMIEHHON HEWTpanbio, paBHOE HaubonbLUEMY
pabouemy 3HaueHuio no FOCT 1516.3, ¢ nocneayroLwMM 3ambikaHeM OAHON U3 a3 nepBuiHON OBMOTKM Ha
semnio. K ogHothasHeIM TpaHchopmaTopaM NOABOASAT HaNpsHKeHUe, pasHoe 1,9 HoMUHanbHOro.

Mpu ucnbiTaHum TpaHchopMaTopoB BTOPUYHBIE OOMOTKM AOMXKHbI GbiTb HArpyXeHbl MOLLHOCTLIO, YKa-
3aHHOI B AOKYMEHTaLMW Ha TpaHCHOPMaTOpPbl KOHKPETHBIX TUMOB.

B 3TOM pexunmMe TpaHcthopMaTopbl UCTILITIBAKT B Te4eHWe 8 u. NpeBbilueHue Temnepatypsl TpaHcgop-
MaTOpOB AOMKHO COOTBETCTBOBATL 6.11.4.

Temnepartypy TpaHchOpMaTopoB, NOABEPraloLLUXCH NOBLILLEHHOMY Hanpsbkeruio B TeyeHue 30 ¢ (Ta-
6nvua 24), He KOHTPONUPYIOT.

Mocne 3TUX UCMbITaHWA TPAHCHOPMATOPEI AOMKHEI ObITh NOABEPrHYTHI NOBTOPHLIM UCMBITAHUAM B 00b-
eMe NpVEMO-CAATOMHBIX.

9.11 UcnbiTaHWUs Ha YCTONYMBOCTL K TOKAM KOPOTKOrO 3aMbIkaHWsi NPOBOASAT CneayoLum o6pasom:

- K NepBUYHbIM 0BMOTKaM TPaHCHOPMaToOpOB NOABOAAT HanpsixeHue, pasHoe 0,9—1,05 HoMuHanbHO-
ro, Npy pasoOMKHYTbIX BTOPUYHbIX 0OMOTKax. 3ateM ofHy M3 BTOPMYHBIX OOMOTOK C NOMOLLbIO CNELUanbHOro
YCTPOCTBa 3aKOpauuBaloT U BbIAEPKUBAIOT PEXMM B TeueHue 1 c. Mpu 3TOM HanpshkeHue Ha BbiBOAAX Nep-
BUYHOI OBMOTKMN [OMKHO COXPAHATLCS B YKa3aHHbIX Npegenax.

KpuTepum oueHkn fomkHbl BbiTb YKa3aHbl B JOKYMEHTALMM Ha TPaHCHOPMATOPbl KOHKPETHBIX TUMOB.

Mpy “CNbITaHUM 3NEKTPOMArHUTHBLIX TPAHC(OPMATOPOB U AMEKTPOMArHUTHBIX YCTPOUCTB €MKOCTHBIX
TpaHChOPMAaTOPOB HaMpsHKEHUE AONYCKAETCA NOABOAUTb CO CTOPOHbI BTOPUYHBIX OGMOTOK NPV 3aMKHYTOW
HaKOpPOTKO NEpPBUYHON OBMOTKE.

9.12 PaboTy eMKOCTHbIX TPaHCOPMATOPOB NpU NepexoiHbIX NPoLIeccax NPOBEPSIOT ¢ ocuvnnorpacdm-
YeCKOW 3anuCbio MMM ONPEeAEneHnemM nokasarenew npouecca ApyruMn MeTogamu, obGecneunsalowumMmn He-
06Xx0AUMYI0 TOUHOCTb USMEPEHWIA.

9.12.1 UcnbiTaHne Ha 3aTyxaHWe NepexofHoro npoLecca Npi KpatkoBpEMEHHOM KOPOTKOM 3aMblKaHUW
BO BTOpPU4YHOI Lenu (cM. 6.13.1) NpoBOAAT 3aMbIKaHMEM HAKOPOTKO BBOAOB OCHOBHOW BTOPUYHOW OBMOTKM
TpaHcdopMaropa npu onbiTe XonocToro xoaa. MNMageHue HanpsHKeHWst BO BHELLHE# Lieny nNpu aTOM A0MKHO
6bITb He 6onee 10 % HOMWHANBLHOIO 3HaYeHUs. [NUTENbLHOCTL NepEXofHOro NpoLecca onpeaensioT JecsaTb
pa3s. Hu B ogHOM cnyyae AnuTenbHOCTb NEPEXOAHOro npoLiecca He AomkHa npesbiwarb 0,2 c.

9.12.2 UcnbiTaHWe Ha CKOPOCTb CHWXXEHWSI BTOPUYHOIO HanpsXeHWs [0 YCTaHOBMEHHOTO 3HaYyeHUs
(cm. 6.13.2) npu BHE3ANHOM KOPOTKOM 3aMblKaH1W Ha 3a)KMMax NEPBUYHON LiIENW NPOBOASAT NO ABa pasa C Hau-
MeHbLLEN B BbICLLIEM Kracce TOYHOCTU U HauBornbLUeid B HA3LWIEM Knacce TOMHOCTU aKTUBHO-MHAYKTUBHON Ha-
rpysKoii ¢ koadpcpmumeHToM MoLyHocTH 0,8 U NpU MTHOBEHHOM NMEPBUYHOM HanpsiXXeHWU, BrI3KOM K Hynesomy
M MaKcuMarnbHOMY 3Ha4YeHusiM. 3Ta NpoBepKa MOXET ObiTb NpoBefieHa No cxeme, 306paXkeHHOW Ha pUCyH-
Ke 2, COOTBETCTBYIOLLEA 3KBMBANEHTHON cxemMe eMKOCTHOro TpaHcdopmatopa. MNapamerpbl aKBUBaNeHTHOM
CXeMbl AOIKHbI BbITb YKa3aHbl B AOKYMEHTaLUWN Ha TpaHCOpMaTopbl KOHKPETHBLIX TUMOB.
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T1 — nuTalowmii TpaHcopmaTop; C — KOHAEHCATop 0TGOpa MOLLIHOCTH €MKOCTHOIO TpaHchopMaTopa;
T2 — TpaHcthopMaTop HanpsbkeHUs Ans ocuunnorpadupoBaHmns; 3Y — aneKTPOMarHUTHOE YCTPOCTBO €MKOCTHOrO TpaHcdopmaropa;
B — BLICOKOBONLTHbIA KOPOTKO3aAMEIKATENb; S, — Harpyaka OCHOBHOI BTOPU4HOI 0BMOTKM

PucyHok 2 — SksuBaneHTHas cxema eMKOCTHOro TpaHccgopmMaropa
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fonyckaeTca npUMEHSATL APYrne METOAbI UCMbLITAHNIA, KOTOPbIE AOIDKHBI ObITb YKa3aHbl B JOKYMEHTALIMK
Ha TpaHCAOPMAaTOPLl KOHKPETHBLIX TUMOB.

9.13 MeToabl U BUAbLI UCNbITAHUI TPAHCHOPMATOPOB HA YCTOWYMBOCTb K KMMMAaTrU4ECKUM BHELUHUM
Bosaencreyowmm dakropam no NOCT 16962.1 U MexaHM4eCKUM BHELLHUM BO3AEMCTBYIOLLMM (hakTopaM no
MOCT 16962.2 omkHbl ObITb YKa3aHbl B AOKYMEHTALMKU Ha TPAHCOPMATOPbl KOHKPETHBLIX TUMOB B 3aBUCUMO-
CTW OT UCMONHEHNS U KOHCTPYKTUBHBIX 0COBEHHOCTEN TPaHCHOPMAaTOPOB.

Mpu ncnbiTaHsAX TpaHchOpMaToOpOB KaTeropun pasmeLueHns 1 Ha BO3AEWCTBME HArpy3oKk OT BETpa,
rononeaa u TAXXeHUs NPOBOAOB OCHOBaHME TPaHCAHOPMATOPa XKECTKO 3aKPENsIoT, a K CepeAuHe BbLIBOAA €ro
nNepBUYHON 0OMOTKM NPUKNAALIBAIOT HArpy3Ky, yCTAHOBMEHHYIO B 6.8.3. Yka3aHHyI0 Harpy3ky nNpuKnazbiBalor
nooYepeaHo B TPEX B3aAUMHO NEPNeHANKYNAPHLIX HANPABMEHUSX: B TOPU3OHTANBHON NMNOCKOCTH MO OCU BbIBO-
a B CTOPOHY OT TpaHcchopMaTopa, B ropu3OHTanNbHON NAIOCKOCTM B HANPABNEHUU, NEPNEHANKYNAPHOM K OCH
BbIBOAA, U B BEPTUKANbLHOMN NAIOCKOCTU NO HANPABNEHUIO K OCHOBAHUIO.

[nsa cTepxHeBbIX BEBOAOB M BbIBOAOB, PACNONOXEHHLIX BEPTUKAIIBHO, HAarpy3Ky NpuKnagbiBaloT nooye-
peaHO B ABYX HAMPABNEHUAX: BEPTUKANbHO BBEPX U TOPU3OHTANBLHO B MOOOM HaNPaBneHun.

B ka)kgom HanpaeneHun BPeMSA BbIAEPXKKU HArpy3km — 1 MuHyTAa.

TpaHcchopmMaTop CHUTAKT BblAEPXKaBLUMM UCTbITAHUE, €CNU BO BPEMsi U MOCIE €ro NpOBefEHUsi He
OTMEYEHO MOBpEeXAeHU TpaHchopmaTopa unu BbIBOAA, TEYM Macna y MACIIOHANOMHEHHbIX U YBENUYEHUs
YTEYKM ras3a y ra3oHanosIHeHHbIX TPAHCHOPMAaTOPOB.

9.14 OnpeaeneHne KOSIMYECTBEHHOW YTEYKMU ra3a ra3oHanosIHeHHbIX TpaHcopmMaTopoB

McnbiTaHne no onpeaeneHunio yTeuku NnpoBoAAT npu Temneparype (25 £ 10) °C.

McnbiTyembii TpaHcopmaTop, 3anonHEeHHbIn 40 HOpMUpyemoro paboyero (MMHUManbLHOrO paboyero
UNU HOMUHAaNbLHOTO paboyero) AaBneHUs, NOMELLAKT B 3aMKHYTbIM 00beM (kamepy, Yexon U3 NonuMepHON
MEHKKN), KOTOPbLIA HE AOIMKEH MPEBbILWATL HAPYXXHbI 00beM ucnbiryeMoro TpaHcdopmaropa 6onee yem B
3 pasa.

Mocne ycraHoBkn TpaHcopmaTopa B 3aMKHYTbIM 0ObeM B NnocneaHuin BBOASAT LUYM YyBCTBUTENbHOIO
npubopa (Teyenckarens), pearmpyowero Ha Manble KOHLEHTpauum rasa, KOTopbiM 3anOfIHEH UCTILITYEMbIN
TpaHcopmaTop, U PUKCUPYIOT NokasaHusa npubopa. Yepes onpeaeneHHbin NPOMEXYTOK BPEMEHU BbIAEPKKU
TpaHcgopmMaropa B 3aMKHYTOM 00beMe (Hanpumep, Yepes 1 4) onepauuio NOBTOPAIOT.

[onoByIO yTEUKY rasa q, % macchbl rasa B UCNbITYEMOM TpaHcdopmaTtope, onpeaensiot no gopmyne

_876:-10°-AC-Ry-AV ®)
B d-t-P, -Vt ’

rie AC — pa3HOCTb KOHLEHTpaLuMmu rasa B 3aMKHYTOM 06beme 3a Bpems BblAEPXKU, I/1;
P, — AaBneHue rasa, pasHoe 1 krc/cm;
AV — pasHOCTb MeXAy 3aMKHYTbIM U HAPY>KHbIM 0GbEMOM UCTILITYEMOTO TpaHcpopmartopa, n;
Py — paBneHue raza B TpaHCGOPMaTope Npu UCTIbITaHUK (aBCOMIOTHOE), KIe/oMm2;
V., — oGbem rasa B TpaHcchopmarope,

d — NNOTHOCTL rasa B TpaHcOpMaTope;
t — Bpemsa Mexay U3MEpPEHUsAMM, Y.
Ana Tpancdopmaropa, 3anoNHEHHOro anerasoM, onpeaensiior no opmyne
AC-Ry-AV
g=145-10°. =20 =7 ©)
t-P,-Vir

NMpumMmedaHune 1— 3HaveHns o6LEMOB, HEOGXOAUMBIX NS BEIMUCNEHNA YTEUKW, AOMKHbLI BbITh onpeaeneHsl ¢
NOrpeLHoCcTbIo, He npesbiwatowwen 20 %.

MpuMmevaHnune 2 — Ecnu wkana npubopa ans onpeeneHus yTeukn He kanmbpoBaHa HENOCPECTBEHHO B 3Ha-
YeHUAX KOHUEeHTpauuu rasa, r/n, 3TM 3HadeHus HaxopsT no 3aBucumocTu C = f(H) (rae H — nokasaHus npubopa B egun-
HUL@aX LWKansl), NPUNOXEHHON K CBMAETENLCTBY 06 aTtTecTauum (kanubpoBke), NPOBOAUMON B YCTAaHOBNEHHOM NOpPAAKe.

9.15 UcnbiTaHue Ha NPOYHOCTb NPU TPAHCNIOPTUPOBAHUN

9.15.1 MeToabl UCNbITAHUA HA NPOYHOCTbL NpY TpaHcnopTupoBaHun No MOCT 23216 a0mKkHbI ObITb YKa-
3aHbl B JOKYMEHTaLUMKU Ha TPaHCHOPMATOPbl KOHKPETHBIX TUIMOB.
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9.15.2 Mocne ucnbiTaHua TpaHchopMaTopbl PacnakoBbIBalOT, MPOBOAAT BHELUHWUI OCMOTP TpaHcdop-
MaTopOB, Tapbl, KPENMEHUA, a TaKkxke NPOBEPSIOT NapameTpbl, YCTAHOBMEHHbIE B JOKYMEHTALMKU Ha TPaHC-
¢hopmaTopbl KOHKPETHBLIX TUMNOB.

9.15.3 TpaHcdopmarop 1 ero ynakoBky CHUTalOT BblAepXKaBLUMMU UCTIbITAHUE, ECNN:

a) Npu BHELLUHEM OCMOTpPE YNaKOBKM He OOHapyXeHbl MEXaHW4eckue NOBPEeXaeHNsa Tapsbl, BeayLime K
noTepe 3alUMTHBIX CBOWCTB, @ TaKkXke HapyLUEHUs] KPEMNEHUI yNakoBaHHbIX U34ENWUI B Tape. [lonyckaeTcs oc-
nabneHne KpenneHuii u3agenus B Tape, CNU 3T0 He NPMBENO K NOBPEXAEHMIO TpaHcdopmaTopa B npoLiecce
UCNbITAHUS;

6) npn BHELLHEM OCMOTPE TpaHchopMaTopa He 0BHapYXXEHbI NOBPEXEeHUs, NPensATCTBYLMe ero pa-
60Te, a pesynbTaThbl NOBTOPHbIX UCMLITAHWUIA HA SNEKTPUYECKYIO MPOYHOCTB U30MNALMK U onpeaeneHue norpeLu-
HOCTEN — NOMNOXMUTESbHbIE.

9.15.4 lNpu ynakoBKe HECKOSbKMUX TpaHChopmMaTopos B OAUH ALUMK AOMYCKaeTcsa npoBoAUTL NPOBEPKY
napamMeTpoB BbIBOPOYHO. YMCNO NoanexaLumx UCTbITAaHMIO TPaHCHOPMAaTOPOB AOMKHO ObITh yka3aHo B A0-
KyMEHTauUuKu Ha TpaHCcOpMaTOPbl KOHKPETHBIX TUMOB.

9.15.5 [nsA kpynHorabapuTHbIX TPaHCOPMAaTOPOB MUCMbITAaHWE AOMYCKAETCA HE NPOBOAMUTBL, a CNOCco0-
HOCTb TPaHCOPMAaTOPOB U YAKOBKM MPOTUBOCTOATL pa3pyLUAOLLEMY BO3AEACTBUIO MEXAaHUYECKNX Harpy3oK
npu TPAHCMOPTUPOBAHUM OLIEHUBAIOT MO pe3ynsratam TPaHCNOPTUPOBAHUA 3TUX UMN @HaNOrNYHbIX N3Oenui
notpeburento.

9.16 McnbiTaHue ynakoBKU TpaHcopmaTopa Ha copacbiBaHue

9.16.1 MeToabl MCMbITAHUS YNAKOBKM TpaHCOpMaTopoB Ha cOpackiBaHWe no MOCT 18425 gorkHbl
ObITb YKa3aHbl B JOKYMEHTaLMKN HA TPaHC(OPMaTOPbl KOHKPETHBLIX TUMOB.

9.16.2 VcnbiTaHno noaBepraloT YNakoBKY CyMMAapPHOM Maccoi (BMeCTe € ynakoBaHHbIM TpaHcdopma-
Topom) Ao 200 kr. YnakoBky cymmapHoi Maccoi 6onee 200 Kr, a Takke yNakoBKY, MApKUPOBAHHYIO 3HAKOM
«Xpynkoe. OCTOPOXKHOY, UCMLITAHUIO HA MPOYHOCTbL Npu cOpackiBaHUK HE NOABEPraIoT.

9.16.3 Awmk (ynakoBky) C HaxoAALWMMCS B HEM TpaHCcopMaTopom (TpaHcdopmaropammu) unu Make-
TOM, UMUTUPYIOLLMM YNakOBaHHbIe TpaHCcopmaTopsl, copackiBaloT 0aMH pa3 Ha nnowaaky no MOCT 18425
Ha ero TOpPLEBYIO CTOPOHY C BbICOThI:

0,5 M — npu cymmapHou macce (TpaHccgopmaropa u ynakoBku) Ao 100 Kr BKIIOYUTENBHO;

0,3 M — npu cymmapHoi macce (TpaHcdopmaropa u ynakoku) cebiwe 100 4o 200 Kr BKAIOYUTENBHO.

9.16.4 [0 OKOHYaHMKN UCTIbITAHUS NPOBOAAT BHELUHUA OCMOTP YNaKOBKM.

9.16.5 YnakoBKy CUMTAIOT BblAE€pXKaBLUEN UCMbITAHUE, €CNU NPU BHELLHEM OCMOTPE He OBGHapPY>XEHbI
NOBPEXAEHMUS, BEAYLLME K NOTEPE €€ 3alMTHBLIX CBOWCTB. [lonyckaeTca ocnabneHme otaenbHbIX KpenneHun.

9.17 MoaTBepXaeHne cpeaHel HapaboTku A0 O0TKasa NPOBOAAT Ha OCHOBaHUM cbopa y notpebutenei
u 06paboTku nHopmaLum o pabore TpaHCHOPMATOPOB UMM UX NPOTOTUMNOB MO METOAUKE, YKA3aHHON B J10-
KyMEHTaLMu Ha TpaHCOpMaTop KOHKPETHOIO TUNa.

9.18 UcnbiTaHusa Ha repmeTudHocTb — no FOCT 3484.5.

9.19 [ANUHY NyTW YTEYKN BHELLHEW U30NsALmMKU TpaHCOpMaToOpoOB Ha COOTBETCTBUE TpebGoBaHuam 6.9.1.4
nposepsioT no NOCT 9920.

9.20 M3aMmepeHne conpoTuBneHnss 0OMOTOK NOCTOSAHHOMY TOKY npoBepsatoT no MOCT 3484.1.

9.21 UcnbiTaHue HaA BHYTPeHHee AYroBoe 3aMblKaHue

McnbiTaHue NpoBOAAT AN NPOBEPKU COOTBETCTBUA TpaHcdopmMaropa Tpebosanusim 6.10.6. TpaHcdop-
MaTop OCHALLAIOT BCEM HE0OX0AUMbIM 000PYAOBAaHUEM U YCTAHABIMBAIOT B YCMOBUSIX, aHANOTUYHbLIX YCNO-
BMAM 3KCMryaTauuu.

OcHoBaHue TpaHcdopmaropa nomeLatoT Ha (pyHaaMeHT BbICOTOM He MeHee 500 mMm. [ing razoHanosn-
HEeHHbIX TPaHCKOPMAaTOPOB AaBMEeHNE HaMONHEHNS HE AOIMKHO ObiTb MEHbLLE HOMUHASILHOTO AABNEHUA Ha-
nonHenuns npu 20 °C.

Mpu ncnbiTaHun Ha BHYTPEHHEE AYrOBOE 3aMblkaHue HeobXoaAUMO onpeaenuTb rPaHuLbl AOMyckaeMon
06nacTu BOKpYr TECTUPYEMOro 00beKTa, MMEIOLLEro BbICTynaloLMe Yactu. [luameTp 4aHHOTO y4acTKa JOIDKeH
6bITb paBeH auameTpy TpaHccdopmaropa (no camomMy GonbLIOMY pasMepy) NNOC BbicoTa 06pa3Lia, YMHOXKEH-
Haf Ha ABa, C MUHUMANbHbLIM AUAMETPOM 2 M.

WcnbiTaHne NpoBOAAT HA TpaHcopMaTope, KOTOPLI U3HaYarNIbHO HAX0AUNCA NPY TemMnepaType OKpy-
)atowen cpeabi.

YacroTa ucnbITatensHOro Toka AOrmkHA nexarb B npegenax 48—-62 .
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Tok ayrn BO BpeMs UCMbITaHUN AOMKEH UMETb aCCUMETPUYHYIO hopmy. [leiicTBylOLLEE 3HAYEHNE CUM-
METPUYHON COCTABASIOLEN JOMKHO PaBHATLCA TOKY TEPMUYECKON CTOWKOCTM TpaHcchopmaropa, a nepBoe
aMnMTyaHOE 3Ha4YeHUe MOSIHOrO TOKa COCTaBNATL 1,7 AENCTBYIOLLENO 3HAYEHUS.

[onycku cnepyiowme:

+ 5 % Ha cpegHeKBaApPaTUYECKOE 3HAYEHUE TOKA;

+ 5 % Ha NpoAOIPKUTENbLHOCTb.

MOLLHOCTb UCTOYHUKA NMUTAHUA AO0MKHA ObITb AOCTATOUHON AN NOAAEPXAHUS CUHYCOMAANbLHOIO TOKa
AYroBoro 3amblKaHWs1 HA MNPOTSXKEHUU BCETO UCNbITAHUA.

B kayecrBe UCTOYHMKA AyrM Yepes rNaBHYI0 U30AALMIO BHYTPU UCTILITATENBHOTO 0OBbEKTA MOXHO UC-
nonbL30BaTb NPOBOA AMaMeTPOM OT 1 A0 3 MM, pasMeLLaemMbiil MeXAy 9KPaHOM BbICOKOTO U HU3KOTO Hanpsixe-
HUSA, UM aHANOrMYHOEe eMy NPUcNocodneHue.

MecTo BO3HMKHOBEHUA AYrM AOMKHO NPUXOAUTLCA HA 00NacTb MakCUMAanbHOrO 3NEKTPOCTATUYECKOro
HanpsHKkeHus.

TpaHncgopmaTop cuuTaeTca NpoLeaLnM UCNLITAHUE, ECIW ero KCMIyaTaluUOHHbIE XapaKTepPUCTUKU OT-
Bevalor TpeboBaHusam 6.10.6.

Ecnu TpaHcdopMatop aHanorMyHOM KOHCTPYKLMK YxKe npoLuern KBanupukaumoHHble UCNbITaHUA (Ha Co-
OTBETCTBME TEXHUYECKUM YCNOBUAM), U3rOTOBUTENb NPEABABNSET NPOTOKON PACNPOCTPAHEHUSA pPEe3ynLTaToB
UCMbITAHUA TUMONPEACTaBMTENA, NOATBEPXAAIOLWNIA CNOCOOHOCTL AAHHOTO TpaHcdopmaTopa, KOTOpbIi He
noaseprarncs ynoMsHyTbiM BbiLLE UCNBITAHUAM, K BbIAEPXUBAHMIO BHYTPEHHETO YTOBOTO 3aMblkaHus 6e3 npo-
BeAEHUS ONONHUTENBHOIO UCMLITAHUS.

[onyckaloTca apyrme mMetoabl UCMbITAHUN, 3KBUBANEHTHbIE MO dHEPruu, BbIAENAEMON BHYTPU TPaHC-
cdhopmaTopa npu ropeHun Ayru, KOTopble CrneayeT ykasblBaTb B JOKYMEHTaLUMN HA TpaHCOpMaTOopbl KOHKpET-
HbIX TUNOB.

9.22 McnbiTaHUe MHOTOKPATHLIM CPE3aHHbLIM UMNYNBLCOM Ha BbIBOAAX NEPBUYHON OOMOTKU

McnbiTaHue NpoBOAAT ANA NOATBEPXKAEHUSA COOTBETCTBUA 6.12.12

McnbiTaHue NpoBOAAT C NPUNOXEHUEM MHOTOKPATHLIX UMNYNLCOB OTPULIATENBHON NMONSAPHOCTU, CPE3aH-
HbIX 61IM3KO K BEpLUMHE UMMynbea.

McneiTaTensHoOe HanpsXeHne NPUKNaabLIBaloT MeXAy BbIBOAAMU BbICOKOTO HaNpPsXXeHUA NEPBUYHON 00-
MOTKW, BbIBOAAMU 3a3€MIIEHMA U KIIEMMaMM 3a3eMIEHUSA NEPBUYHON 0OMOTKM — AN 3a3eMnAeMblX TPaHC-
dopmartopos. Kopnyc, marHutonposog (ecnum npegycMarpuBaeTcs ero 3aseMneHue), a Takke Bce BbiBOAbI
BTOPUYHbIX 0OMOTOK AOMKHbI ObITb 3a3€MNEHbI.

AMNNUTYAHOE 3HAYEHUE UCMLITATENbHOMO HaMNPsHKEHUSA AOIPKHO COCTaBnsATb 70 % OT HOMMHANbLHOrO
MCMbITaTENbHOrO HaMpsXeHWs rpo3oBoro uMnyneca. MNapamerpsl uMnynsca — no FOCT 1516-3. ®POHT M-
nyrnbca UCNbITaTENbHOIO HAMPSPKEHMA LOMKEH NpeacTaBnaTb coboi BonHy 1,2/50 MKC.

Bpems 4o nepBoro nepexoaa HanpsikeHWUs Yepes HoMb HEMOCPEACTBEHHO MOCNe Cpesa He AOMKHO npe-
Bbilatb 0,5 MKC, HanbonbLUee 3HaYeHue konebaHuii nocne cpesa AOMKHO cocTaBnaTb He Bonee 30 % mak-
CMMarbHOro 3HaYeHUs CPE3aHHOro UMMynbea.

MpuknaabiBatoT 600 nocnegoBaTenbHbIX UMNYNBCOB, C YaCTOTOW NPUMEPHO 1 UMNYNbC/MUH.

MpumedaHue — Tllo cornacoBaHWio MexXAy U3roToBUTENEM U NOTpebUTENEM KONMUYECTBO UMMYSIbCOB MOXET
6bITb YMeHbLUeHo go 100.

Peructpupytor hopmMy BOMHbI B Ha4arne 1 B KOHLE UCNbITAHUSA, & TAKKe NOCNe NPUoXeHUs Kaxabix 100
UMMYNbCOB (MUHUMYM).

B 0CHOBE KpUTEPUEB OLIEHKU PE3ymnbTaToB NMexar cneayowme TpeboBaHus:

- CpaBHEHWEe UMNYNbCHbIX HANPSKEHWUIA, 3aPUKCUPOBAHHBIX B HAYare 1 Nocne npunoxeHuns kaxabix 100
MMNYNbCOB, HE JJOHKHO BbISIBMATL HANMMUUE KAKUX-NIMOO 3MEHEHWI, NPUYMHON KOTOPBIX MOTYT BbITb YacTUy-
Hble pa3psaabl B ANSMEKTPUKE;

- YPOBEHb U3MEPEHHbIX YaCTUYHbIX Pa3pPsA0B HEe AOMKEH NpeBblaTbh 3HAYEHUs, 3aJaHHbIe B Ta-
6nuue 19;

- U3MEpEHNE EMKOCTHOIO COMPOTUBIEHUA W TAHreHca yrna AWaneKkTPUYeckuX notepb A0 UCMbITaHWA U
MO NCTEYEHUN MO MEHbLUEN Mepe ABAALATU YaCcoB NOCHe 3aBepLUEHUS UCMLITAHUA. PedynbraThl 4OMKHBI ObITh
OMHAKOBbI, 38 UCKMIOYEHNEM MOTPELUHOCTU, OBYCNOBNEHHOW UCMONb3YyEMOW METOAUKOW MCTbITAHUS U BO3-
JelcTBUEeM NpeHebpeXxuMo ManbiX BENUYKMH, KOTOpPbIE MOTYT BNUATL Ha pesynerar (Hanpumep, Temneparypa
U30NALMOHHbIX MaTepuarnos);

- MOBbILLEHNE COAEePKaHMA PaCTBOPEHHbLIX ra30B B Macne, U3MepsieMoe Nno UCTEYEHUN CEMUIECATU ABYX
4YacoB NOCMNE UCMbITAHUSA, HE JOIKHO BbIXOAUTb 3@ PAMKM CNEAYIOLLMX 3HAYEHUN:
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- Bogopoa (Ho): 20 mkn/n;

- metaH (CH,): otcyTcTBME;

- auetuneH (C,H,): otcytcrame.

Ecnun nio6oe 13 ykasaHHbIX TpeBoBaHWt HEe BbINOMHAETCS, CYNTAETCS, YTO U3MEPUTENbHBIN TPaHcdop-
MaTtop He NPOLUEN UCTbITaHME.

9.23 McnbiTaHue Ha CTeneHb 3aliuTbl KOPNycoB

McnbiTaHua npoBogaT B cootseTcTBUM ¢ FTOCT 14254 Ha kopnycax Bcex aneMeHTos 000pya0BaHus
B MONHOM cBopke, kaK B YCNOBUSAX SKCMyaTaLuu.

9.24 UcnbiTaHWe Ha HanpsikeHUe pagMonomex

McnbiTaHne npoBogsaT B cooTBeTcTBUM ¢ FTOCT 1516.2 Ha nonHOCTLIO COGpaHHOM TpaHcdopmarope.
TpaHcdpopmaTop CYMTAETCA MPOLUEALUMM UCMbITAHUE, ECMM YPOBEHb PAAMOMNOMEX NPU HaNPSHXEHUN
1,1-UH.pN3 cooTBeTCTBYET TPEeBOBaHMAM 6.24 1.

10 TpaHcnopTUpOBaHUe U XpaHeHue

10.1 TpaHcnopTupoBaHue

10.1.1 Tpe6oBaHMA K TPAHCTIOPTMPOBAHUIO B HaCTU BO3AEWCTBUSI MexaHuveckux dakropos no MOCT 23216
U KnumMatmyeckux aktopos BHelHeW cpeabl no MOCT 15150 aomkHbI ObITh yka3aHbl B JOKYMEHTALUMU Ha
TpaHCcOpPMaTOpPbl KOHKPETHbIX TUMOB.

Mpu TpaHCNOPTUPOBAHUM B TPAHCNOPTHLIX KOHTEWHEpax TpaHcdopmaropsl 6e3 uHAMBMAYanLHOW yna-
KOBKM AOMKHbI ObITb HAAEXXHO 3aKpenseHbl U NpeaoXpaHeHbl OT MEXAHMYECKUX NOBPEXAEHUMN.

Honyckaetca TpaHcnopTupoBaHue TpaHcgopMaropoB B Npeaenax ogHoro ropoga 6e3 ynakoBku npu
YCMOBUU NPUHATUSA HEOOXO0AUMbBIX MEP, UCKITIOYAKOLWMUX BO3MOXXHOCTb UX NOBPEXAEHUS.

10.2 XpaHeHue

10.2.1 TpeGoBaHUA K XPaHEHMIO TPAHCHOPMATOPOB B YACTU BO3AEWCTBUA KNUMATUYECKUX DAaKTOPOB
BHeLwHel cpeabl no MTOCT 15150 gomkHbl BbITb YKa3aHbl B JOKYMEHTALMM HA TPAHCHOPMATOPbl KOHKPETHBIX
TUMOB.

[a3oHanonHeHHbIe TpaHCdOPMaTOpPbl HANOMHAKT A0 YPOBHA, AOCTATOMHOMO ANS NOAAEPKaHUSA MOMo-
XKUTENBHOTO AaBNeHUs BO BPEMSA TPAHCMOPTUPOBKMU.

11 YKka3aHusa no aKcnsyarauum

Mpu BBOAE B 3KCNNyaTauuio, a Takke B NpoLecce aKcnnyarauun TpaHcopmatopos crneayet cobnio-
AaTtb TpeboBaHUs, yCTaHOBIIEHHbIE B AOKYMEHTALMK Ha TpaHChopMaTopsl KOHKPETHLIX TUNOB. ITH TpeGoBa-
HUSI AOMKHBI ObITh YKa3aHbl B 9KCMNITyaTaLMOHHON JOKYMEHTALUMN.

12 NapaHTUN N3rotoBUTENA

12.1 N3rotoBuTEnbL rapaHTUpyeT COOTBETCTBME TpaHCAHOPMaTOPOB TpeboBaHUAM HACTOALWEN AOKYMEH-
Tauum npu cobniogeHun yCrioBUn NPUMEHEHUs, SKCIyaTauum, XpaHeHuss U TpaHCNOPTUPOBAaHUSA, YCTaHOB-
NEHHbIX HACTOALLMM CTaHZAPTOM.

[apaHTUIHBIN CPOK JKCnnyaTauuu TpaHcopmMaTopoB — NAThL NeT ¢ MOMEHTa BBOAA B 3KCMNyaTtauuio,
HO He Gonee NATM C NONOBUHOI NET CO AHA OTTPY3KKU TpaHchopmaTopa ¢ NPeanpUATUS-U3rOTOBUTENS.

12.2 [ina TpaHcdhopmaTopoB, NpeaHasHa4YeHHbIX A1 SKCNopTa, rapaHTUiHbIA CPOK 9KCnnyaTauum ycra-
HaBMMBAaeTCA B COOTBETCTBUW C HOPMaMU, NPUHATLIMU B CTPaHE-U3rOTOBUTENE.
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Mpunoxexue A
(pexomeHayemoe)

BbIGOp HOMMHANbHbLIX MOLHOCTE! ANA TPAHC(POPMATOPOR PA3NUYHLIX KNACCOB TOUHOCTH

HomuHanbHble MOLLHOCTU ANA TpaHC(OpPMaTOpPOB PasfnM4YHbIX KNaccoB TOMHOCTH, BbiGUpaembie no 5.2, onpeaens-
10T, UCXOASA U3 YCTAHOBNEHHDIX NPeAernbHbIX 3HaYEHWI NOTrPELUHOCTEN HanNpPsKEHUA ANS 3TUX KNaccoB TOMHOCTU.

Ha pucyHke A.1 npuBeaeHbl pekoMeHAYyeMble XapaKTEPUCTUKN NPOLIEHTHOTO U3MEHEHNA BTOPUMHOTO HANPSKEHUS
TpaHcopmaTopa, COOTBETCTBYIOWME KOIPMDULMEHTY MOLLHOCTU BTOPMYHOM Harpy3ku 0,8 npu akTMBHO-MHAYKTUBHOW Ha-
rpyske Tuna ll.

+f, %

0,2
0,167
0,1

0 <

0,1 ~.
i .
12 D c ~

0,3 ~<

0,4 >~

o

0,5 ~<
0,6 ~
0.7
0.8
-, %

f — norpeLHoCTb HanpspkeHns, %,

S,,om — HOMNHAIIbHAA MOLLHOCTL AJIS BLICLUETO KNacca TouHocTh, B-A

H

PucyHok A.1
BepxHsia xapakTepucTuka CoOTBETCTBYET NPUNIOKEHHOMY NEPBUYHOMY HANPsKeHo 0,8 U,,,,; HIKHAA — Hanpske-
Huo 1,2 U, .. XapaKTepucTuku No3sonsioT onpeaensTh KOI(ULIMEHTLI KPaTHOCTU HOMUHASbLHBLIX MOLLHOCTel Ans 60-
Jlee HU3KUX KIaccoB TOYHOCTH MO BbIOpaHHON HOMWHANIBHOW MOLLHOCTH ISl BbICILETO KITAcca TOMHOCTHU. XapaKTeprcTUKK
npusegeHbl Ans TpaHcopmaTopa, MMEIOLLIEro BbICLUMIA Kitace ToMHOCTH 0,2.

Bbi6op kpaTHOCTU HOMMHAIBHBIX MOLLIHOCTEN Arisi KIIAaccoB TOMHOCTHM 1 M 3 AONYCKAETCH OCYLECTBASTL MO PUCYHKY
A.1 no BbIGpaHHOW HOMUHANbLHOW MOLLHOCTU ANA Knacca TouHoctn 0,5.

Knacc TouHoctm 0,5 ans aaHHoro TpaHcopmaropa — Bbiciumid. KoadpuumeHTbl KpaTHOCTM MOLLHOCTER nNputnu-
3UTENbLHO paBHbl 1,5 u 3,5.

Bbibop MOLLHOCTEN OCYLLECTBISIIOT MO PUCYHKY A.1 Tak, UToObl XapakTepucTuka norpewHocTn TpaHcgopmaropa
vmmena 6bl onpeaeneHHbIl 3anac, cocraBnsiowmin npumepHo 20 % NpeaenbHOro 3HA4YEHNA NOTPELUHOCTU BTOPUYHOIO Ha-
npspkeHnst unn 5 % ¢ yueTom pesynsTatoB KIMMAaTUYECKUX UCTILITAHUA, MPOBEAEHHbIX NPU BEPXHEM U HUKHEM 3HAYEHUSIX
paboumx Temneparyp okpyxaiowei cpeabl no NOCT 15150 n FTOCT 15543.1.

Ha pucyHke A.1 npsamoyronbHuk ABCD xapakTtepusyer npeaenbHO A0Nyckaemyio 30HY NOrPeLHOCTA HanpsHKEHUsE
TpaHccopmMaTopa npu M3MEHEHUN BTOPMUHOW Harpysku ot 0,25 10 HOMUHANbLHOrO 3HAYEHUS.

MorpewHocts Hanpskenus f, %, onpeaensioT no opmyne

£ = Koow U=t 400, A1)
1
rae Ko — HOMUHaNbHLINA k03dduumeHT TpaHcopmaLmm,
U, — sHaueHne nepsuyHOro HanpspkeHuns, B;
U, — 3HauyeHue BTOPMYHOIO HaNpsDKEHUs), COOTBETCTBYIOLLIEE NPUITOXEHHOMY HanpsbkeHmio U, npy AaHHbIX yonoBu-

AX smepeHusn, B.
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NMpunoxexuue b
(cnpaBouHoe)

CTpyKTYpHble aneKTpu4yeckue cxembl
BKJIIOYEHHUA TpaHCc(OPMaTOpOB

CxeMbl BKNIOYEHU TPaHCHOPMAaTOPOB AOMKHLI COOTBETCTBOBATL U300paXeHHbIM Ha pucyHkax b.1 — B.10.

PucyHok b.1 — Cxema BkJlloHeHUsi oaHodasHbIX He3aseMnseMbiX ABYXOOMOTOUHbIX TpaHccdhopmaTopoB
B TpexdhasHbIX 3NEKTPUYECKUX CETAX C U30NUPOBAHHOW HENTpanbio U HanpsxeHuem 3-35 kB

3
$ |
3 |

T

T

PucyHok 5.2 — Cxema BKITIO4EHUs1 0a4HOMA3HbIX 3a3eMITSIEMbIX U Tpex(asHbIX 3a3eMISIeMbIX
ABYXOOMOTOUHBIX TPaHCHOpMaTopoB B TpexcasHbIX 3NEeKTPUYECKUX CETAX
C U30NUPOBaHHOW HEUTPaNbIO U HanpsbkeHuem 3-35 kB

;

1
/

Pucynok 5.3 — Cxema BkiioueHus oaHohasHbIX 3aseMsieMbiX U TpexdasHbIX 3a3eMAeMbIX
ABYXO06MOTO4HBIX TpaHCGHOPMaTOPOB B TpexhasHbIX ANEKTPUIECKUX CETSIX
C N30NMMPOBAHHON HEMTPanbIo U HanpsxkeHuem 3—-35 kB

sl
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PucyHok B.4 — Cxema BkniovyeHus TpexcdasHbix TPEXOGMOTOUYHbIX TpaHCHOpMaTopoB
B TpexchasHbIX INEKTPUHECKUX CETSX C U3ONNPOBAHHON HEUTPAnbIO N HanpsikeHnem 3—35 kB

3 b
3] |t

PucyHok B.5 — Cxema BknoueHust TpexdpasHbix TPEXOGMOTOUYHLIX TpaHcopMaTopoB B TpexdasHbiX
INEKTPUYECKUX CETAX C M30NUPOBAHHON HENTPanbIo U HanpsbkeHuem 3-35 kB

g

PucyHok 5.6 — Cxema BknioueHusi ogHOGasHbIX 3a3eMIsieMbiX U TpexdasHbIX 3a3eMNsiEMbIX TPEXOBMOTOUHbIX
TpaHcdopMaTopoB C ABYMS OCHOBHbIMU BTOPUYHbIMUM OOMOTKaMu B TpexdasHbIX 3NEKTPUYECKMX CETAX
C U30NUPOBaAHHON HEWTPanbIo U HanpsbkeHnem 3—35 kB

§ e
Eff
| LLe

PucyHok B.7 — Cxema BknioueHUsi ofHOa3HbIX 3a3eMINSAeMbIX TPEXOOMOTOUHbIX TpaHCthopMaTopoB
C ABYMSI OCHOBHbIMU BTOPWUYHbIMK OOMOTKaMu B TpexasHbIX 3rEKTPUYECKUX CETHX
C 3a3eMIneHHOoN HeiTpanbto n HanpspkeHneM 110 kB v Bbiwe
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PucyHok 5.8 — Cxema Bknio4eHusi oaHOasHbIX 3a3eMIIEMbIX TPEXOOMOTOUHBIX TpaHcthopMaTopoB
B TpexhasHbIX ANEKTPUYECKUX CETAX C U30NUPOBAHHON HENTPanbIo U HanpskeHnem 3-35 kB

e
TN
i 1jin

e el o=t

PucyHok 5.9 — Cxema BknioHeHUs 04HOda3HbIX 3a3eMIseMblX TPEXOOMOTOUHBIX TpaHcopMaTopoB
B TpexcasHbIX 3NEKTPUYECKUX CETAX C 3a3eMNEeHHON HeNTpanbIo ¥ HanpsbkeHueM 110 kB u Bbiwe

=3
e
IR

ik

r"T'J

PucyHok B.10 — Cxema BkniovYeHusi 04HOGasHbIX eMKOCTHBIX TPaHCOpMaTopoB HaNPSKEHNA
B TpexdhasHbiX 3NEKTPUHECKUX CETAX C 3a3eMIIEHHOW HeATpanbio  HanpsbkeHueM 110 kB u Bbiwe

Honyckaetcs 3aseMnsTe HENOCPEACTBEHHO OANH U3 NIMHENHBIX KOHLIOB BTOPU4HBLIX O6MOTOK BMECTO 3a3€MSIEHUS Helt-
Tpanu BTOPUYHbLIX OCHOBHbLIX 0GMOTOK TpaHcchopMaTopoB, COeAMHEHHbIX M0 CXemam, usobpaxeHHbIM Ha pucyHkax 6.2, 6.4,
B.6 — B.10. Ha cxemax, nsobpaxeHHbix Ha pucyHkax 5.8 — B.10, gonyckaetcs nioboe yepenosaHne as BTOPUIHbBIX
[ONONMHUTENBHbLIX 0OMOTOK, COEAUHEHHBIX MO CXEME Pa3OMKHYTbIA TPEyronbHUK.

CxeMma BKINIoYeHUs TPEXOBMOTOMHBIX TpaHCcopMaTopoB knacca HanpsbkeHust 110 kB, npeaHasHaveHHbIx Ans pabo-
Thbl B CETAX C U30NUPOBaHHON HEWTpanbIo, AOMKHa COOTBETCTBOBATL U300paxeHHoM Ha pucyHke b.8.
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