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lNpepucnosue

Llenn, OCHOBHble MPUHUMMLI W OCHOBHOM MOPSAOK MpOBeAeHUst paboT MO MEXrocyAapCTBEHHON —CTaH*
Japtv3aupm - yctaHoereHbl [OCT  1.0—92 «MexrocygapcrBeHHas cuctema  ctaHgapTtusaumn.  OCHOBHble  Mo*
noxenns» un  TOCT 1.2—2009 «MexrocygapcTBeHHas cucteMa  CraHgaptvsaumy.  CraHgapTbl  MeXrocygap®

CTBEHHble. TMpaBWIa W pPEKOMEHOALWM MO  MEXroCyAapCTBEHHOM  CTaHgapTuzaumn. [paBuna  paspaboTky,
NPUHSTYS], MPYMEHEHNS], OGHOB/IEHMST N OTMEHbI»»

CBefieHns o cTaHaapTe

1 PA3PABOTAH OG6LLUECTBOM C OrpaHWyeHHO OTBETCTBEHHOCTHIO «L| CB3M» (OO0 «L| CB3r») mn Ot*
KPbITbIM aKLVIOHEPHBIM 06LLECTBOM «CBep/10BCKUiA 3aB0f, TpaHcthopmaTopos Tokay» (OAO «C3TT»)

2 BHECEH TexHu4eckMm KomuTeToMm Mo ctaHgaptusaumm TK 016 «3neKTposHepreTviKa

3  MNPVHAT MexrocygapCTBEHHbIM COBETOM MO  CTaHAapTMsaumn, METposiorm 1 ceptudimkaumn — (mpo*
ToKoN OT 10 aekabpst 2015 1. Ne 48)

3a NpUHATVE NPOTO/I0COoBASTN:

Kpartkoe HammeHoBaHVie CTpaHb! Kog ctpaHbl no MK CokpaLLieHHOe HavMeHOBaHVe HaLVIOHasTbHOTO OpraHa
no MK (ISO 3166)004-97 (ISO 3166) 004-97 Mo CTaHAAPTUMLIN

AzepbaiimkaH AZ AsctaHpapT

ApmMeHus AM MwuH3aKoHOMUKV Pecry6nmivi ApMeHnst
Benapycb BY locctaHpapt Pecny6nvkv Benapycb
KazaxcraH Kz locctaHpapt Pecny6nvkm KasaxctaH
Kvprvsus KG KblproiacraHoapT

Monpgosa MD Mongosa-CraHaapT

Poccusa RU PoccraHoapt

TamxuKvCTaH TJ TamkvikcraHoapT

Y36ekucTaH uz Y3cTaHgapt

YkpanHa UA MWH3KOHOMPA&3BUTUA YKpauHbI

4  Tlpvkasom ®efepaibHOTO areHTCTBa MO TEXHWYECKOMY pPery/iMpoBaHvIO U METPO/orMM OT 23 WIOHA

2016 r. Ne674*cT MexrocynapcTBeHHblii cTaHgapT [OCT 7746—2015 BBefeH B [eicTBYME B KauecTBe Hauumo*
Ha/TbHOTO cTaHaapTa Poccuiickoii ®epepauum ¢ 1 MapTa 2017 T.

5 B HacCTosllLeM CTaHfapTe YdTeHbl OCHOBHble HOPMATMBHbIE MOMOXEHWUS MEXOAyHApOAHbIX CTaHgap- ToB: M3K
61869-1(2007) «TpaHcdopmaropbl navepuTesnbHble. Yactb 1. Obwme TpeboBaHus» («Instrument transformers — Part 1.
General requirements». NEQ); M3K 61869-2(2012) «/13vepuTenibHble TpaHcopma- Topbl. Yactb 2. JononHutesbHble
TpeboBaHus K TpaHcdhopmaTopam Tokax («Instrument transformers — Part 2: Additional requirements for current transformers».

NEQ)

6 B3AMEH OCT 7746—2001
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WNHpbopmaumsi 06 M3MEHEHMsIX K HacTOosleMy CTaHgapTy Ny6nvkyeTcsi B eXerofHoM WHdopMmauy-
OHHOM YyKasaTene «HauuoHasb Hble CTaH4apThi» (M0 COCTOAHMIO Ha 1 siHBaps TekKyllero roga), a TekcT
M3MEHEHWIA 1 MOMPABOK — € EXEMEeCsSUHOM WHOPMaLMOHHOM yKasaTene «HauuoHasb Hble CTaHAapTbi».
B cnyvae nepecMoTpa (3amMeHbl) UM OTMEHblI HAaCTOSLIEro cTaHaapTa COOTBeTCTBYHLEE YBELOMIE-
HMe 6yAeT OonyG/IMKOBaHO B EXeMecsYHOM MH(OPMAaLMOHHOM YykasaTene «HauuoHab Hble cTaHaapThbi».
CooTBeTCTBYyOWAA MHDOpPMaUMs, yBeJOM/IeHMe W TeKCTbl pasMelalnTcs Takke B WMH(OPMAaLMOHHON
cucTeme 06LLEro nosib 30BaHWs— Ha odhuLmasib HOM cailiTe ®efepasib HOFo areHTCTBa Mo TeXHUYECKoMy
perynnpoBaHunio 1 METPOOrM B CETU IHTEPHET )

© CraHgapTuHhopm, 2016
Hactoswmin ctaHgapT He MOXET ObiTb MOMHOCTBIO WM YacTWYHO BOCMPOM3BELEH, TUPaXMpOBaH W pac-

MPOCTpaHeH B KauyecTBe OMMUMAILHOTO M3daHMst 6e3  paspelleHust defepasibHOTO  areHTCTBa MO TEXHUYECKo-
My PErysIMpoBaHuo 1 METPOSIONN
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M E X IO CY O APCTBEHHUbB 1 C T AHOAPT

TPAHC®OPMATOPbLI TOKA
O6LLMe TEXHUYECKVE YCIIOBUS

Current transformers. General specifications

[Jara BBefeHnss — 2017—03—01

1 O6nacTb NpUMeHeHUs

HacTtosmin ~ cTaHOapT pacnpocTpaHsieTcsl Ha  9MeKTpOMarHWTHble — TpaHcchopmatopel  Toka  (danee —
TpaHcopMaTopbl) Ha HOMUHa/IbHOE HanpsbkeHwe oT 0.66 po 750 kB BrIouiTenbHO, npegHasHadeHHble 4/1s
nepefayn curHasia UW3MepuUTeslbHO — MHAGopMauyn  nprubopaMm  M3MEPEHVs,  3aliuTbl, aBTOMAaTWKM, CUrHa/3a-
UMM 1 yNpaB/eHNs € 3MEeKTPUYECKX LIeMsiX NepeMeHHoro Toka uactotoi 50 wwm 60 I, paspaboTaHHble nocre
1 aHBaps 2016 .

JononHutenbHble TpeboBaHWA K OTAENbHbIM  BYgaM  TpaHCOPMaTopoB B CBSA3UM CO  Cneuudnkoid  mx
KOHCTPYKUMM WM HasHayeHus (Hampumep, 1A KackafHbiX  TpaHcdiopmartopoB, TpaHchopMaropoBs, npeaHa-
3HAYeHHbIX /1 paboTbl C HOPMUPOBAHHOM TOYHOCTHLIO B MNEPEXOAHbIX PEexXvMax, TpaHCcopMaTopoB /1 yCTa-
HOBKM B KOMIJIEKTHbIX pacrpeaenmrenibHbix — yctpoincteax  (KPY), nogiasHO — 3KpaHMpPOBaHHbIX — TOKOMPOBOAAX.
KOMOWHMPOBaAHHbIX) CnefyeT YCTaHaB/MBaTb B CTaHAapTaX, TEeXHWYECKMX YC/IOBUSX, [OroBopax WM  KOHTPak-
Tax (pasiee — [OKyMeHTaLmMW) Ha TpaHcdiopMaTopbl KOHKPETHBIX TUMOB.

CraHfapT He  pacrnpoCTpaHseTcs Ha — TpaHcdopMatopbl  /labopaTopHble,  HyneBoli  nocnenoBatesibHOCTU,
CyMMUpYHOLLIvE, 6/TOKUPYIOLLME, HACbILLAKOLLMECS.

2 HopmaTuBHbIE CCbINKK

8 HacTosiLLIeM CTaHAapTe KCMo/b30BaHbl CCbUTKM Ha CeayHoLLIe MEXTOCYJapCTBEHHbIE CTaHAaPTb!:

FOCT2.601—2013 EayHasn cucTema KOHCTPYKTOPCKON AOKYMEHTaLMN. SKCr/lyaTaLMoHHbIe JOKYMEHTbI

FOCT 6.217—2003 TlocygapcTBeHHas cucTeMa OOECneYeHVs eauHCTBa  M3MepeHuid.  TpaHcdhopmatopbl
Toka. MeToavika noBepku

MOCT 122.007.0—75 Cuctema craHgapToB 6e3onacHoCTM Tpyda. Visgenma  anektpotexHudeckme. O6-
LLme TpeboBaHmsA 6e30MacHOCTU

OCT 12.2.007.3—75 Cuctema CTaHOapToB 6e3onacHoCT Tpyda. OfeKTpoTexXHUYeckMe YCTpolicTBa Ha
HanpsbkeHve cabilwe 1000 B. TpebosaHus 6e3onacHoCTy

MOCT 12.3.019—80 Cucrtema CTaHgapToB 6e3onacHoOCTM Tpyda. WchbitaHna u U3MepeHus  arekTpude-
ckvie. ObLLe TpeboBaHMA 6e30MacHOCTH

FOCT 15.001—88*> Cuctema paspaboTKM W MOCTAHOBKM NPOAYKUMM Ha NpoM3BOACTBO. [Mpoaykums npo-
N3BOACTBEHHO-TEXHUYECKOrO Ha3HaYeHVst

FOCT 15.309—98 Cucrema pas3paboTKM M MOCTAHOBKM NPOAYKUMM Ha MpPOWM3BOACTBO. VCMbITaHua u npu-
eMKa BbInyckaeMoii NpoayKumm. OCHOBHbIE NOSIOKEHUA

> B Poccwiickoii ®eaepauym geiicteyet FOCT P 15.201—2000.

M3aaHve odovumasisHoe
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FOCT 27.003—90 HagexHocTb B TexHUKe. CocTaB 1 06LLye NpaBiina 3aaHns TpeboBaHuMiA No Hagex*
HOCTM

MOCT 403—73 Annapatbl 3/eKTpuyeck/e Ha HanpsbkeHve o 1000 B. JonyctvMble Temnepatypbl Ha*

rpeBa YacTeil annapaTtos

FOCT 1516.2—97 OSneKkTpoobopyaoBaH/E W 3/1EKTPOYCTAHOBKM MEPEMEHHONO TOKa Ha HanpsbkeHve 3 kB

1 Bbilwe. O6LUMe METOABI UCTIbITAHWIA 3NEKTPUYECKOI MPOYHOCTY U301SLMN

MOCT 1516.3—96 OnekTpoobopyaoBaHMe MNEPEMEHHONO Toka Ha HanmpsbkeHnss oT 1 pgo 750 kB. Tpebo*

BaHWS K 3/1EKTPUYECKOI MPOYHOCTIN U30NALMN

FOCT 2933—9312 Annapartbl 3/1EKTPUHECKME H3KOBO/TbTHbIE. METOpb! UCTbITaHWiA

FOCT 3484.1—88 TpaHcdopMaTopb! CioBble. MeToAb! 3/1eKTPOMarHATHbIX UCTIbITaHMIA

FOCT 3484.5—88 TpaHcgopMaTopb! cusiosble. cnbiTaHns 6akoB Ha repMETUHHOCTb

FOCT 6581—75 Martepuasibl 3/1EKTPOU30MALMOHHBIE XUAKME. MeToabl 3M1EKTPUHECKMX UCTIbITaHI

FOCT 8024—90 AnnapaTbl 1 3/IEKTPOTEXHNYECKIE YCTPOCTBA NEPEMEHHOIO TOKA Ha HaNPsHKEHNE CBbI*
Lwe 1000 B. Hopmbl HarpeBa Npv NPOAO/HKATETBHOM PEXVIME PaboTbl M METOABI UCTbITaHI

FOCT 8865—93 CurcTeMbI 3/1eKTPNHECKOi 1305UmMK. OLEHKa HarpeBO-CTOMKOCTM 1 KnaccudimkaLms

FOCT 9920—389 (M3K 694—380. M3K 815—86) DneKTpoyCTaHOBK/ NEPEMEHHOIO TOKa Ha HanpshkeHne
ot 3 A0 750 kB. [nmHa nyTh yTeuKy BHELLHE N301auyn

FOCT 10434—382 CoeayHEHVst KOHTaKTHbIE ariekTpuyeckue. Knaccudmkaums. ObLime TexHuyeckue
TpeboBaHus

FOCT 14192—96 MapkvpoBKa rpy3o8

FOCT 14254—96 CreneHu 3amTbl, obecreyvisaemMble 06onoukamm (Kog IP)

MOCT 15150—69 MawuHbl, npubopbl W OpyrMe TexHudeckue wusgerms.  McnonHeHwss  gns

Pas/IMYHbIX

KIVMaTUYeCcKuX palioHOB. KaTeropuu, YCMoBWS SKCTUTyaTaly, XpaHeHUs W TPaHCropTVpOBaHWst B 4acTM  BO3*

[elicTBMS KNMMaTUYeckmx (DakTopoB BHELLHEN cpedb!

FOCT 15543.1—89 W3aenus anekTpoTexHmyeckue. ObLLe TpeboBaHUSA B YaCTV CTOMKOCTU K KIUMaTu-
YECKMM BHELLIHVM BO3AENCTBYHOLLMM (hakTopam

FOCT 15963—79 V3nenus anekTpoTexHUYecKyie AN painoHOB C TPOMMYECKM KMMaTom. O6LLye Tex*
HUYEeCKVe TPeBGOBaHS U METOAbI UCTbITaHWI

FOCT 16504—81 Cuictema rocyAapCTBEHHbIX UCTIbITaHWI MPOoAYKUMN. VICNbITaHNs 1 KOHTPOSIb KayecTsa
npoayKuymn. OCHOBHblE TEPMUHBI 1 OMNpeseneHns

FOCT 16962.1—89 (M3OK 68-2*1—74) 3penus aneKTpoTexHudeckme. MeTob! UCTbITaHWiA Ha yCToRuM-
BOCTb K K[IMMaTU4ECKUM BHELLHVM BO3AEVICTBYHOLLYVIM (hakTopam

FOCT 16962.2—90 V3penuns anekTpoTexHmyecke. MeTofbl UCTIbITaHWiA Ha CTOMKOCTb K MEXaHNYECKM
BHELLIHVIM BO3LENCTBYHOLLM (DaKTOpam

FOCT 17516.1—90 N3genus anekTpoTexHuyeckne. ObLume TpeboBaHmMs B YaCTU CTOMKOCTU K MEXaHW-
YECKVIM BHELLHUM BO3AENCTBYIOLLWIM chakTopam

FOCT 18425—73 Tapa TpaHCMopTHas HarnonHeHHas. MeTog, UcnbITaHnst Ha yaap npy CBO60AHOM Ma-
JeHnn

FOCT 18685—73 TpaHcthopMaTopb! Toka M HanpshkeHWs. TepMUHbI 1 onpeaeneHuns

FOCT 19880—742! SnekTpoTexHuKa. OCHOBHbIE NOHATUA. TEPMUHBLI U ONpeaeneHns

FOCT 20074—83*) DnekTpoobopyLoBaHve 1 3/1EKTPOYCTaHOBKN. MeToz, 3MepeHns XapakTepucTyK Ya-
CTWYHbBIX Pa3psaoB

FOCT 21130—75 N30ennsa anekTpoTeXHUYeCKMe. 3akMbl 3a3eM/ISI0LLVE Y 3HaKN 3a3eM/1eHNS. KoH-
CTPYKUVWA 1 pa3Mepbl

FOCT 21242—75 BbIBOAb! KOHTAKTHbIE 3MIEKTPOTEXHUYECKNX YCTPOCTB MIOCKVE U LUTbIPEBbIe. OCHOB-
Hble pasMepbl

FOCT 23216—78 N30ennsa anekTpoTeXHUYeckme. XpaHeHue, TpaHCropTpoBaHne, BpeMeHHas npoTu-
BOKOPPO3MOHHast 3aLLyTa, ynakoska. ObLuye TpeboBaHUs 1 METOAbI UCTbITaHWIA

FOCT 32144—2013 3nektpuyeckas aHeprnsd. COBMECTUMOCTb TEXHUYECKVX CPEACTB 3/1EKTPOMAarHuT-
Hasl. HopMbl KauecTBa 3/1eKTPUYECKOi SHEPrn B CUCTEMAX 3/1EKTPOCHAGXEHWS 0BLLIEr0 HasHaueHNs

1) B Poccuiickoin ®epeparym gelicteyet FOCT 2933—83.
2) B Poccwiickoii deaepauym geiictByet FOCT P 52002—2003.
3) B Poccuiickoin deaepaumm felicteyet FTOCT P 55191—2012.
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Mpum edya HWB — TIpu NOMb30BAHMM  HACTOALWMM  CTaHAAPTOM  LIEMIecooGpasHo  NpoBepuTb — AeliCTBME  CCbUIoY-
HbIX CTAHOAPTOB B  UHCpOPMALWOHHO/ cucTeMe OOLero  Mosb3oBaHWs — Ha  OovuMaibHOM — caifTe  defepasibHoro — areHT-
CTBA MO TEXHAYECKOMY pEry/MpOBaHMIO W METPOSioiM B CETM  VIHTEpHET WM M0 EXerogHoMy — MH(DOPMALMOHHOMY — YKas3a-
TeMno «HauMoHanbHble  CTaHOAPTbI», KOTOPbIA  OMYG/MKOBAH MO COCTOSHMIO Ha 1  sHBaps Tekywero roga, W MO Bbinyckam
EKEMECAYHOTO  MH(DOPMALMOHHOTO  ykasatensl  «HauMoHabHble  CTaHapTbl» 33 Tekylwid  rogd.  Ec/m CCbUlouHblii  CTaHaapT
3aMeHeH  (M3MeHeH), TO MpY  MOMb30BAHAM  HACTOSILUWMM  CTAHAAPTOM  CfiedyeT  PyKOBOACTBOBATLCS  3aMEHsIoUWM  (M3MeHeH-
HbIM) CTaHOAPTOM. ECMM  CCbUIOYHbIA  CTaHOAPT OTMEHeH 6e3 3aMeHbl, TO MO/IOKEHME, B KOTOPOM [JlaHa CChUka Ha  Hero,
NPUMEHSIETCA B YaCTH, HE 3aTParvIBarOLLIeN 3ry OChIMKy.

3 TepMuHbI 1 onpefeneHns

8 Hacrosillem craHpapte npumeHeHbl TepMuHbl — no TOCT 16504. TOCT 18685. NOCT 19880. a Takke
cnepyoLLye TEPMYHbI C COOTBETCTBYHOLLIMMUN ONpeaeneHnaMU:

3.1 HOMWHas/IbHbIA TOK 6€e30MacHOCT  NPMOOPOB:  MVHUMasIbHOE  3HAYEHME MEPBMYHOTO TOKA  TpaHC-
doopmatopa. MpU KOTOPOM MO/Has MOrpeLHOCTb COCTaB/seT He MeHee 10 % MpU  HOMMHa/ILHOM  BTOPWYHON
Harpyske.

32 HOMUHa/IbHBLI ~ KOGhCpUUMEHT  Ge3onacHocTM  npuoopoB, Kg :  OTHOLWEHME  HOMVHA/IbHOTO
Toka 6e30MacHOCTV NPMOOPOB K HOMUHATILHOMY MEPBUYHOMY TOKY TpaHcthopmMaropa.

3.3  HOMMHas/IbHbIA  TOK MpefensHoli  KpatHoCTW: Hawvborbluee 3HavyeHue MepBMYHOTO  TOKA  TpaHc-
doopmatopa. NpY KOTOPOM MOSHas MOrPELUHOCTb MPU  HOMWHA/IbHOM BTOPUYHOM Harpyske He NpeBbillaeT 3Ha-
YEHMSI. HOPMMPOBAHHOTO KTACCOM TOYHOCTH.

34 vchblTaHWe 19 yTBepXAeHWs Tuna: Bua  rocyaapCTBEHHOTO  METPOSIOTMYECKOr0  KOHTPOMS  BHOBb
pa3paboTaHHOro  TpaHcdiopmartopa, MPOBOAVMMONO B LENSX OBECNeYEHVs]  eAuHCTBA  U3MEPEHWA,  YTBEPXAEHMS
Tvna TpaHcdhopMaTopa 1 3aHeceH1st ero B FocyAapCTBEHHbIV peecTp CPeacTB U3MEPEHWIA.

35 ponyckaemas o06nacTb norpewuHocTeli: O6nactb, 3a Mpeaenbl KOTOpol He [AO/MKHbl  BbIXOAWUTb  MO-
rPeLLHOCTY TpaHcdlopmaropa.

36 HOMWHa/TbHOE — JaBnieHve. [aBfneHve, MpvBEAEHHOE K CTaHAapTHbIM - aTMOCKepHbIM  YC/I0BUAM
(temnepatypa mmtoc 20 *C. pasnedne 101.3 klMa). A0 KOTOpOro TpaHcchopMarop 3anofiHseTcs nepes BBOAOM
B 3KCI/Tyataumto.

37 paBneHve curHamsaumy:  [aeneHne, NpUBEAEHHOE K  CTaHZApTHbIM  atMocepHbIM  YCIOBUSIM
(temnepatypa moc 20 ©BC. paBneHne 101,3 «lMa), npy KOTOPOM MOXET ObiTb MoAaH MNpegocTEPEratoLLmii
curHan.

3.8 MuHMManibHoe pabouee paeneHve: [asneHne, NpPYBEAEHHOE K  CTaHAAPTHbIM - atMocqiepHbIM  yC-
nosusim (Temneparypa nmoc 20 *C. pgaBneHne 101.3 ka). npy KOTOPOM W BbIlLE KOTOPOrO COXPaHSIOTCA HOp-
MMPOBaHHbIE XapaKTEPUCTVKN 3/TEKTPNYECKOI NPOYHOCTM U30/18UMM TpaHcdhopMmaTopa.

4 Knaccudhmkaums

4.1 TpaHcchopMaTopbl NoAPasaesstoT Mo CreAyHOLLIM OCHOBHBIM MpU3HaKaM:

4.1.1 Tlo poay yCcTaHOBKY (KaTeropum pasveLLeHrs 1 KMMaTU4eckomy UcrnosHeHmo) — no FOCT 15150.
Mpy pa3veLLieHn TpaHchopMaTOpPOB BHYTPY 060/104EK KOMITIEKTHBIX M3AEMNMIA KATEropyn pasMeLLeHNst
[0/MKHbI COOTBETCTBOBATL YKas3aHHbIM B Tabnmue 1.

Ta6nuua 1—Kareropuy pasmeLLieHrs TPaHCGOPMAaTOPOB, YCTAHOB/IEHHLIX BHY TRV 0GO/I0HEK KOMIIEKTHBIX U3Ae/Mi

Xapakrepuctuka cpefibl BHyTpY 0607104k Kareropyist pasmeLLieHrs KomriekTHoro usaesnvs no FOCT 15150
1 2 3 4 S
lasoBas cpeda, V30/MpOBaHHasA OT  HefyX- — 4
HOTO BO3/lyXa, WV XaKas cpeaa - - -
lasoBas cpefa, He W30/MpOBaHHasi OT  Ha-
PYKHOTO BOYXA 2 2nm21 3 4 5wm5.1
412 Mo NPUHLMNY KOHCTPYKLUWK: OMOPHbIE, MPOX0AHbIE, LWHHbIE, BCTPOEHHbIE, pa3beMHbIE.

JonyckaeTca coyeTaHme B KOHCTPYKLNA TpchcpopmaTopa HECKOJIbKUX Nepevnc/ieHHbIX NPU3HaKoB, a
Takke cneynasibHoe KOHCTPYKTMBHOE UCTIO/THEHME.
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413 To Bugy wv3onAuMM: C JmTOl M3onsumeld, ¢ hapdhopoBO/i MOKPLILLKOA, B M/IaCTMAcCoOBOM  Kopryce,
C TBeppoi m3onAuueln (kpome (papchopoBOli U AMTOA) WM C  MOSIMMEPHON  MOKPLILKOA, Mac/IOHanosIHEHHbIE,
ra3oHarnosiHeHHbIe, 6eckopnycHbIe.

4.1.4 Tlo unicny CTyneHe TpaHcchopMaLyn: 0AHOCTYNEHYATbIE, KackaaHble.

415 Tlo unicny BTOPUYHBIX OOMOTOK: C OAHOW BTOPUYHOM OOMOTKOW, C HECKOMbKAMW BTOPMYHLIMA 06*
MOTKaMW.

416 Tlo HasHa4eHW0 BTOPUYHbIX OOMOTOK: 4719 M3MEPEeHWs, 4719 ydeTa, ANA 3awutbl*, Ons um3mepeHus
W 3aLMTbI, /151 pa60TbI C HOPMUPOBAHHOI TOUHOCTBIO B MEPEXOHbIX PEXVIMAX.

417 To wuicny KoOahUUMEHTOB TpaHcqiopMaumn: € OOHUM  KO3(R(MUMEHTOM  TpaHcdiopmauyy, CcHe*
CKOMIbKMMM  KO3hhmUmMeHTaM  TpaHChopMaLy, — noslydyaemMbiMU - MyTEM  U3MEHEHUSt  4niC/la  BWUTKOB  NEpPBUY*
HOM WM BTOPWYHOWA OBMOTKY, a Tawke MyTeM MPUMEHEHUS HECKOMbKUX BTOPUYHBIX OBMOTOK C  pPas/iMyHbl
M/ uYAClaMV  BWUTKOB, COOTBETCTBYIOLLMX Pa3/iMuHbIM  3HAYEHVSIM  HOMWHAMILHOTO  MEPBMYHOTO U BTOPUYHOTO
ToKa.

4.1.8 TMpusHakv no 4.1.2.4.1.3.4.1.4.4.1.6 n X 0603Ha4eHnsI NprBeaeHbI B Tabmuax 2-4.

Tabnuua 2— OB6o3HaueHe TPAHCHOPMATOPOB MO TUMY KOHCTPYKLAW

KOHCTpYKTMBHOE 1CTONHEHE TpaHcthopMaTtopa YcnoBHoe 0603HaueHne
OnopHbIiA (0]
MpoxoaHoii n
LLIMHHBIA 1l
BCTpOeHHbIit B
PasbemHbIi P
OpHOCTyneHYaTblit _
KackagHblii K

Ta6nuua 3— OB6o3HaueHVe TPAHCHOPMATOPOB MO By U30/IALYAM

Bug nionanmm YcnosHoe 0603HaueHVe

C dhapdhopoBOii MOKPLILLIKOIA 0]

C TBEepOi1 1 BO3AYLLHOM N30/1ILMEN, C NOSIMMEPHOI MOKPbILLIKOA —

MacnoHa NosiHeHHbIe M
"a30Hano/IHeHHbIe r
Nvitan n
B niactmMaccoBoMm kopryce n

Tabnnuya 4—0O603HaqeHVie TpAHCHOPMATOPOB MO Ha3HAYEHIKO BTOPUYHBIX 0OMOTOK

HazHaueHvie BTOpUYHO 06MOTKM TpaHcthopmaTopa YcnosHoe o60aHaveHvie
L5 smepeHuii Yka3bIBatoT K/1acc TOYHOCTN
[Onaydvera Yka3bIBatoT K/1acc TOYHOCTN
[ns sawpymbix Toxe
L1151 ismepeHni 1 3aLmTbl Toxe

** 3[eCb 1 Aasiee Mog, C/I0BOM «3aLLyTa» NoAPasyMEBAIOTCA 3aLLMTa, aBTOMATKA, YNIPAB/IEHNE W CUTHAIM3ALMS.
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5 OCHOBHblE NapamMmeTpbl

5.1 HomuHasbHbIE MapameTpbl TpaHchopMaTopa:

* HOMVHa/TLHOE HanpsbkeHue — 1Y, (KPOMe BCTPOEHHbIX TPaHCDOPMATOPOB);

* HOMWHa/TbHbIA NEPBUYHBIN TOK— /o
* HOMWH&/TbHbIA BTOPUUHBIA TOK-/p 01

OnekTpoTexHuyeckas 6ubnuoteka Elec.ru

*  HOMUH&/TbHBIV KO3IhMLIVIEHT TpaHCdoOpMaLIMM OOMOTOK J,,.,,- OMPeAeNsieMbIi No dropmyse

(3]
A2HObI
* HOMUHaJ/TbHAs BTOPUYHAS Harpyska S,y © KoatbdomupeHTom moLHocTH cos f, = 1 um cos f, = 0.6
(monyckaeTcst 0603HaYEHWE HOMVHAUTLHOV BTOPUYHOM HAarpy3ku Zy.,.)-
CooTBeTCTBYHOLLYE 3HAYEHWS1 HOMVH&/TBHOM BTOPUUHO Harpysku Zy,,.. Om. onpeaensoT no doopmysie
2* om )
‘2H<sn
* K/1acc TOHHOCTM (47151 TpaHcdiopmaTopa ¢ 04HO BTOPUYHO 06MOTKOIA) 1M BTOPUYHLIX 0BMOTOK (A5
TpaHcdhopMaTopa ¢ HECKO/TbKMM BTOPUYHBIMU 0BMOTKaMM);
* HOMVHa/TbHas NpefesbHas KPaTHOCTb BTOPUYHOM 0BMOTKM, MpeaHasHaueHHon ans sawmtbl. K,
* HOMMHa/TbHbIV KO3GIChULIMEHT 6e30MacHOCTV NPMBOPOB BTOPUYHON 0OMOTKM, NPeAHa3HauYeHHOM 415
n3mMepeHna n ana yueta. Kg o
* HOMVH&a/IbHas YacToTa fiy, . paBHas 50 nm 60 Iy, Kayectso HanpshkeHns cetn — no FTOCT 32144.
5.2 3HaueHMs1 OCHOBHbIX MapameTpoB criedyeT BbIoupaTb U3 NpYBEAEHHbIX B Tabmue 5.
Tabnuua 5— 3HaueHnst OCHOBHbIX MapameTpoB TPaHCOPMAaTOPOB
HanmeHoBaHvie napameTpa 3HaueHve
1 HommHasibHOe HanpshkeHvie TpaHcthopmMaTtopa 0.66; 3:6; 10: 15: 20:24: 27; 35:110: 150: 220; 330: 500; 750
2 Havbornbluee pabodee HanpsbkeHve LL.p. kB Ona HomyHasnbHoro  HampsbkeHus 066 kB — 0722 agna 3 kB
nBbie —no MOCT 1516.3
3 HomuHa/bHbIA  MEPBMYHBIA  TOK  TpaHcdhopMaro- 15; 10; 15: 20: 30; 40: 50; 75: 80; 100: 150; 200; 300:400; 500;
pa 600: 750; 800: 1000; 1200:1500: 1600: 2000; 3000; 4000: 5000:
6000:  8000:10000:  12000:14000:16000;  18000:  20000;  25000:
28000; 30000: 32000: 35000:40000
4 HOMVHTbHbIIA BTOPUUHBIZ TOK /. A 12:5
5 HanbosbLumii paboumii MepBuUHbIF TOK /1, A Cwm. Tabnmuy 11
6 HomuHanbHan BTOpUYHaA Harpyska c k- | 0.5:1:2:2.5:5
3hdrLMEHTOM MOLLIHOCTV coBD, = 1, B-A?
7 HomvHanbHas BTopuuHas Harpyska  SfY, ¢ wuH- | 3;5:10; 15; 20; 25: 30; 40: 50: 60; 75; 100
[OyKTVIBHO-aKTVBHBIM KkoachchvLieHTOM MOLL{HOCTM
cosg>, =0.8. B-A>
8 Knacc TouHOCTV — TpaHcdopmartopa WM - BTOpWY-
HO 06MOTKM:
[O/151 IBMEPEHWIA, 4151 yYeTa, 0.1;0.2;0.28%*:05;05S5% 1;3;5:10
L7151 VBMepeHWii 1 3alLnTbl
[ON1A 3auThl 5P; 10P
9 HowmvHanbHaa  npepenbHast  kpatHocTb  BTopud- | OT 510 30%)
HbIX 0GMOTOK /151 3aLLTBI
10 HomuHasbHbIi KoathcpmLmeHT 6esoracHOCT | YCTaHaB/MBalOT B AOKYMEHTaM  Ha  TpaHcdopMatopbl  KOHKpET-
npuoopoB  Kgugy,  BTOPUYHBIX  OOMOTOK Al M3Me- | HbIX TUMOB. He ycTaHaB/MBalOT /19 BTOPWYHbIX OGMOTOK AN U3-
peHuii MEepEHUI 1 3aLLnTbI
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OKOHYaHVe Tabnmubl 5

1> [lonyckaeTcsl MepBUYHbIA  TOK BblOMpaTb 13 pAga  10-125-15-20-25-30-40-50-60-75 A. a Tawke W3 WX [ecsatud-
HOTO YMHOXEHWS W Apo6u.

2> Nna  pgaHHOrO  Tpadcthopmaropa MpyM YCIOBMM, 4YTO  OOHO M3 3HAYEHUA  HOMWHaUTbHOM — BTOPWUYHOM — Harpys-
KA CTaHfgpTHoe M OTHOCUTCA K CTaHO@PTHOMy — KlacCy — TOYHOCTW,  [OMyCKAloTCA  Apyrie  HOMMHasbHble  3HaYeHus

BTOPMYHOA  HarpyskW,  KOTOpble ~ MOTYT — 6blTb  HECTAHAAPTHbIMW  3HAYEHUSIMM,  HO  OTHOCALMMMCA K ApYIUM  Kiaccam
TOYHOCTW.

3) Knaccbl TouHocTv 0.2S 11 0.5S npeaHasHaueHb! [/151 KOMMEPUECKOTO Y4eTa 3/1eKTPO3HEPIN.

4> [lo TpeboBaHMiO noTpeduUTeNss B JOKYMEHTaLWM Ha  TpaHchopMatopbl  KOHKPETHbIX — TUMOB  [OMyCKAaeTcs  ycTa-
HaB/VBaTb ApYrvie 3HaYeHVIs.

5.3 YenosHoe o6osHavervie TpaHcdhopmaTopa

X XXX KXXKXK XX

T |I _I_—Knmmmmqeons n MDA
[oVevBva o FO(VIZTC“%‘I;lﬁgIe

Ha)*IbHE e TX)PHHBIATOS; A HaIAYn
yTpTOthopTTapa VKAOMKOC BTOPAYHBIX TT>»
YIVbI3atoT K» 3HAUEHIA HepB* THpe)

HebeTHarbHBIA nepar# ™ Tok, A (Tpy Hariumn
Y TpaHCGIOpMATOPa HECTBIMC MBPMMTHAXSIM

yAaviaaroT sibaHBYBHKA «eAa TVPE)

HOTace TOUHOCTU (MY HLLIaMMIA Y TRTCdaCpLLITOPpa.
HACVBIbIa0C aTapVkeb X 0OMEMK YLLIVMBAIOT CLLIOO

TCH XA LLsivioin T HYX B BAZE Apo6i)

KovcTpyknamb * BajpViaHT UCTIONHEHVIE €CTIN X
vecviarbIB (apabamiy impwowe Liidapb )

Karopmst B BUMBVMOOa OT [/ VHbI Iy TV yTadiait
BHMLLIMA MonBLKV Ma FOCT aaao (Tornbp» AnB

|pHechLpMALLIPLA TaTapVH pevaLLnHK 1)
Hcaaversoe Harpsokeriie, <6

M (Toribb» 711 MOABPHKMADOAAHHB X BABM)
O6oafaumMa*™ rno Tab/mue a
O6om T Tra6rwue 2
O6sHMEHVO TpaHcdopmaTopa
MpumeyaHune 1 — B  [gokymeHTauum Ha  TpaHCqiOpMaropbl — KOHKPETHbIX  TUMNOB B 0BO3HAYeHUMM  [OrMyckaeT-

€A MPUMEHSTb  [OMOSHUTE/bHbIE WM WUCKIloYaTb  OTAerbHble  faHHble 19 0603Ha4YeHuss  OCOGEHHOCTell  KOHKPETHOro
TpaHcchopmaTopa.

MpumeyaHne 2 — JleBas OykBeHHass YacTb 00O3HAuYeHWst MpeAcTaBnsieT  Tun (Cepuio),  COBOKYMHOCTb — OyKBEH-
HOVi 1 LchPOBOIA YaCTen — TUMOMCTIONHBHME.

MpumeyaHne 3 — [N BCTPOEHHbIX  TpaHChopMATOpOB  AOMYCKAETCA  MPUMEHEHWEe  YMPOLLEHHOTO  YC/I0BHOMO
0603HaYeHVSI.

Mpumep ycnoBHOro 0603HAa4YeHWSA OMOPHOTO TpaHcdopMaropa Toka C  JMTOl  M3onAUMeli  Ha  HOMUHasb-
Hoe HanpsokeHue 35 kB. kateropy Il MO A/mMHE MyTM  YTEYKM BHELLHE/  M30/1sUMM, C  BTOPUMYHBIMKM - OOMOTKaMM  K/1aocoB
TouHoct 05S (ogHa) u HOP  (TpW), Ha HOMUHa/IbHbIA NEPBUYHBIA  TOoK 2000 A. HOMMHa/bHbIA BTOpUMBIA Tok 1 A, kuma-
TU4ecKoro ucrnosHeHust YXJ/1. kareropum pasmelienms 1: TOn-35-1l-0.5S/10PAWP/10P-200Q/yXf1.
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6 TexHuyeckune TpeboBaHUA

6.1 TpaHcchopMaTopbl CredyeT W3roTaB/MBaTb B COOTBETCTBMM C TPEGOBaHMSIMM  HACTOSILErO  CTaHaap-
Ta W [OKyMEHTaUMM Ha TpaHCopMaTopbl KOHKPETHbIX TWMOB MO PabouMM uepTexam, YTBEPKIAEHHbIM B YyCTa-
HOB/IEHHOM MOPSAKE.

MepeyeHb  AOMOMHUTENBHLIX — CMPABOYHLIX  AAHHbIX A1 TPaHCOPMAToOpoB, KOTOpble MO TPEGOBaHMO
3aKazuvika crealyeT NPUBOAUTL B UHDOPMALIMOHHBIX MaTepuariax, ykasaH B MpUioXeHnn A.

6.2 O6Lume TpeboBaHMs

6.21  TpaHcchopmartopbl CcrefyeT W3roTaBMBaTb B KIMMATWYECKUX UCMOMHEHMsXx no [OCT 15150 wu
MOCT 15543.1. Kateropuu pa3smveLtieHna — o MOCT 15150.

[na  TpaHcdopmatopoB  Kateropuy  pasmelleHns 4 no FTOCT 15150 kavmaTnyeckoe WCNOSIHEHME WU Ka-
Teropua — YX/14 nm 04.

TpeboBaHVsi B 4aCTW CTOWKOCTM K KIMMaTWY4eCKUM BHELUHMM BO3AelCTByOWMM  haktopam — no FOCT
15543.1.

6.2.2 TpaHcthopmaTopbl A0/MKHbI ObITb MpeaHasHayeHbl Ais paboTbl Ha BbicoTe o 1000 M Hag ypOBHEM
MOpSl, 3a WCKIKYEHMEM TpaHChopMaTtopoB Ha HOMUHasbHOE HanpsbkeHne 750 kB. KoTopble AO/mMkHbI  OblTb
npegHasHaveHbl Ans paboTbl Ha BbicoTe A0 500 M. [JlonyckaeTcs Mo COracoBaHWO Mexidy noTtpedutenem u
M3roToBUTESIEM BblIMNyCKaTb TPaHCOPMATOpPbI /15 paboThbl Ha BbicoTe cBbie 1000 M.

6.2.3 YCTOM4MBOCTb TpaHChOPMAaToOpoB K BO3OEWCTBMIO MEXaHUYeCKUX (DaKTOpOB BHELLHER cpedbl — Mo
MOCT 17516.1. Tpynny mMexaHuyeckoro wucrnonHeHuss no [OCT 17516.1 ycraHas/wvBalOT B [JOKYMEHTauuMn Ha
TpaHchopMaTopbl KOHKPETHBIX TUMOB.

TpaHcdopmaTopbl  Kateropyn pasMelleHmss 1 Ao/DkHbl ObiTb  pacCuUMTaHbl Ha  CyMMapHYH  MEXaHMYecKyto
Harpysky OT BeTpa cKopocTbto 40 m/c 6e3 rofnonefa, Ha CyMMapHYH0 MEXaHWYECKyl0 Harpy3ky OT BeTpa  CKo-
pocTkto 15 M/c ¢ rononeaom, rofioneaa ¢ TOMLLMHON CTEHKM ibAa 20 MM 1 OT TSDKEHWS MPOBOAOB HE MEHEe:

500 H (50 krc) — n/1a TpaHcthopMaTopoB Ha HOMUMHaUTEHOE HarpsbkeHre 10 35 kB BKIUMTe bHO;

1000 H (100 krc) — Aansa TpaHchopMaTopoB Ha HOMVHaUTEHOE HanpsbkeHne 110-220 kB;

1500 H (150 krc) —p/15 TpaHcthopMaTopoB Ha HOMUHaUTbHOE HarnpsbkeHre 330 k8 1 BbILLE.

[Mpw 3TOM 3HAYEHNA UCTIbITATESTBHBIX CTATUYECKUX Harpy30K JO/MKHbI COCTaB/IATh:

1250 H (125 krc) — ans TpaHcthopmaTopoB Ha HOMUHa/IbHOE HanpshkeHre A0 35 KB BKIUUTESbHO:

2000 H (200 krc) — ans TpaHcdiopmMaTopoB Ha HOMMHaUbHOE Hanpshkerne 110-220 kB;

2500 H (250 krc) — o151 TpaHcdiopMaTopoB Ha HoMUHaUTbHOE HanpsbkeHve 330 KB v BblLue.

3HaueHMs1  UCTbITATESIbHbIX ~ CTATUYECKVX Harpy30K  YYMTLIBAIOT — BO3HMKAIOLLME  3KCTPEMasibHble  AVHaMK-
YECK/E Harpy3kM Ha KOHTaKTHbIX BbIBOAAX TpaHcdopMaropa, Hanpuvep Mpy TOKaX KOPOTKOTO 3aMblkaHus, He
npeBbILatoLLme 6osee Yem B 1.4 pasa ucrbITaTeslbHble CTaTU4ECKE Harpy3Ku.

6.24 Paboyee nonoxeHue TpaHCHOPMATOpPOB B MPOCTPaHCTBE [AO/MKHO ObiTb YKa3aHO B [AOKyMEHTauvu
Ha TpaHCgopPMaTOpPbl KOHKPETHBIX TUMOB.

6.3 TpeboBaHMs K M301aLMn

6.31 V3onauua nepBuuHO OBMOTKM (MEPBMYHON Lenu) TPaHChOPMAaTOpOB HAa  HOMMHASIBbHbIE — Hampshke-
HMs oT 3 0 750 KB BK/IHOUMTENBHO A0/HKHA COOTBETCTBOBATL TpebosaHuam FOCT 1516.3.

K wvsonsuum nepBuYHO/ OOMOTKM  (MEPBMYHOM  LEMM) MAac/IOHamNoHEHHbIX  TpaHChopMaTopoB Ha  HOMU-
HanbHoe HanpsbkeHve 330 KB M Bblle MO COMMacoBaHWI0 Mexay noTpedutenieM W U3roToBUTESIEM  AO0MNyckaeTcs
npeabsBeHVe TPe60BaHWIA Mo BO3LECTBIIO CPE3AaHHOTO MPO30BOT0 M MHOTOKPATHbIX CPE3aHHbIX VMIMY/ILCOB.

WM3onsaupa  nepBuuHO  OOMOTKM  (MEPBUYHOM  LEenM)  TPaHCIOPMATOpOB  Ha  HOMMHAUIBHOE — HarpsbkeHue
0,66 kB pOomkHa BbiaepkvBaTb BO3AENCTBME UCMbITATeNbHOMO HampsbkeHuss 3 kB uactotoir 50 Ty B TeuveHue
1 MuH.

JononHutenbHble TpeboBaHUA K M30M18UMM  TpaHChopMaTopoB  KaTeropuin pasmelleHnss 2 1 5. vmerowmx
COOCTBEHHYIO NEepBUYHY0 0OMOTKY, OnpefensieMble KoHAeHcauueli Brarn  (BbiMageHneM pocbl), U OvHa  nyTu
YTEUKM BHELLIHEN M30/15LMM AO/MKHbI ObIThb YKa3aHbI B AOKYMEHTALWN Ha TPaHCGIOPMATOPbl KOHKPETHBIX TUMOB.

6.3.2 [na TpaHccopmaTopoB karteropum pasmvellenmss 1 no FOCT 15150 g/mHa My YTEUKM BHELUHEN
n3onsaumm no MOCT 9920 aomkHa ObITb YCTaHOB/EHA B AOKYMEHTaLWMN Ha TpaHChopMaTopbl KOHKPETHBIX TUMOB.

6.3.3 MexayceKUMoHHas WU30M1sUMA  CeKUMA MEepBUMYHbIX W BTOPMYHbIX OBGMOTOK, MpeAHasHaueHHbIX  Ans
M3MeHeHVs  KoaddoMumeHTa  TpaHchopmaLMyM  TpaHcopmaTopoB, [O/DKka  BblaepkveaTtb B TedeHune 1 MuH
BO3ENCTBME VCTbITaTeNbHOro HarpsxeHus 3 KB vactoToii 50 M.
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6.34  V3onsiums  BTOpPUUHBIX OGMOTOK TPAHCCDOPMATOPOB  OTHOCWUTENIBHO  3a3eM/IEHHLIX  uacTeld, a 4/
TPaHCCHOPMATOPOB  C  HECKOSIbKMK - BTOPUYHLIMK - OGMOTKAMM  Talke OTHOCWTESIbHO  Apyr  Apyra, [AO/DKHA  Bbl-
[epXkvBaTh B TeueHne 1 MyH BO3AEVCTBUE MCTIbITATENBHOMO HanpshkeHyst 3 kKB yactoToid 50 Iy,

6.3.5 130/159Lyis1 NePBUYHOM 0BMOTKY TPAHCHOPMATOPOB, PaGOTAIOLLMX MPKY U3GLITOUHOM AABEHN

U
rasa, [O/kHa B TeueHve 45 MVH BblAEpXKVBaTb BO3LEVICTBME HAnpshkeHUsl, paBHOr0 1.1—4S-. npy U3GLITOYHOM
ABBNEHIV 1833, PABHOM HyJ1io, rae LI, — Hanborbluee pabouee HanpshkeHme. &

6.3.6 [onyckaemoe MakCUMasibHOE 3HaueHWe Kadkylllerocs 3apsfa  HEeOOHOKPATHO  BO3HUKAOLWLMX  Ya-
CTUYHbIX PaspsaoB  U30MAUMM  NEPBUYHON  OOMOTKM  TPaHCIOPMATOPOB Ha HOMWMHasbHOE HampsbkeHue 3 kB M
Bbille AN TpaHchopmatopoB, TPeOYHWMX MPOBEPKM YPOBHA HEOOHOKPATHO  BO3HUKAIOLMX YaCTWYHbIX — pas-
psigos no MOCT 1516.3. 4O/MKHO COOTBETCTBOBATL NPVBEAEHHLIM B TabmLE 6.

Tabnuua 6—3HaueHVie KdKyLLErocs 3apsa YaCTU4HbIX PaspsifoB

HarpspkeHvie vave- [onyckaemoe MakcUMaUibHOe 3HaUeHMe KaxkyLLIerocst 3apsifia HEOAHOKPATHO BO3HUMKaOLLIMX
PEHIIS XaPaKTEPVCTUK YaCTUYHbIX Pa3psaoB. NK. 419 N30nALmn
YaCTUYHbIX B o o o
PaspAfo Kunakoi [a3oBoit Teeppoi
it 10 10 20

MpumMeyaHue — Fa3oBas He pacnPOCTPAHAETCA Ha TPaHCCOPMATOpPbI C BO3AYLLHOW M30/sLMEN, CBOBOAHO
COOBLLAIOLLEIACS C HAPYXKHBLIM BO3LYXOM.

TaHreHc yrna aVaneKTpuieckyx notepb KOHAEHCATOPHOM GYMaXKHO-MAC/ISIHOM U30MSILAN NEPBUYHOI

06MOTKM TpaHcdiopMaTopoBs npu Temneparype (25 + 10) °C n HanpshkeHun —£E5. He A0/MKeH NpeBbIwaTh

0,0035. a ero NPUPOCT B Ayiana3oHe HampsHKeHNn OT —Aa0 —HeoggnmeH nperilLuaTb 0.0003.
VS V3

6.3.7 MexayButkoBass uK30/1AUMA  OOMOTOK TpaHcdopMaropa [o/hkHa  Bblgepxueate 6e3  npobos  wam
MoBpeXaeHns B TeueHMe 1 MUH WHAYKTMPYEMOE B HWX HampsbkeHve npy npoTekaHuM Mo MepBUYHON OBMOTKe
HOMUHa/ILHOTO  TOKA, €CNM  aMiyuUTy4a HarnpshkeHUs Mexay BbIBO4aMU Pa3OMKHYTON BTOPUYHOM OOMOTKM  He
npesbiwaet 4.5 kB. wm TOKa MeHblle HOMWHA/IBHOTO, MPU  KOTOPOM aMriiMTyfa HanpskeHuss Mexay BbIBO-
[JaMK pasoOMKHYTON BTOPUYHOI OGMOTKM A0/DKHA ObITh 4.5 KB.

6.3.8 Tlpy HOpMasIbHbIX KIMMAaTUYeckux ycrioeusax — no FOCT 15150 3HaueHve COMpOTUB/IEHUS U30-
nAuMn 06MOTOK TPaHChOpMaTopOB [0/KHO BbITb HE MEHee:

40 MOM — s nepBrYHbIX 0BMOTOK TpaHCIOPMaTOPOB Ha HOMUHasIbHOE HanpshkeHue 0.66 kB:

1000 MOM — /151 NepBrYHbIX 06MOTOK TpaHChopMaTopPOB Ha HOMUH&aUTEHBIE HanpshkeHus 3-35 kB:

3000 MOM — ansi nepBUUHbIX 0BMOTOK TPaHCGIOPMATOPOB Ha HOMUHATBHBIE HanpsbkeHns 110-220 kB:

5000 MOM — st nepBryHbIX 0BMOTOK TpaHCGIOPMAaTOPOB Ha HOMUHaUTbHBIE HanpshkeHns 330 kKB n
BblLLIE:

20 MOM — /11 BTOPM4HbIX 06MOTOK TPaHCHOpMaTopOoB Ha HOMMHasIbHOE HanpshkeHwve 0.66 kB;

50 MOM — /1 BTOpUYHbIX 06MOTOK TpaHCopMaTopoB Ha HOMUHaSIbHbIE HaNpPsxeHWs 3 KB U BbiLLe.

6.3.9  [vanektpuyeckMe nokasaresmM KadyecTBa Macsia  Mac/ioHarnoSIHEHHbIX — TPAHCIOPMATOPOB  [O/DKHbI
COOTBETCTBOBATb YKa3aHHbIM B Tabmue 7.

Tabnunua 7— uanekrpyyeckvie nokasaresm kavectsa Macna

MpepaentbHoO AoMyCTUMOe 3HaYeHre
HomuHabHoe Hanpke- roKa3aresis KaHecTsa Macsa
MokazaTtenb kayecTBa Macna Hie TpaHcopMaTopOoB.
KB L5 33/ IMBKU Mnoeno 3a/MBKA
B TpaHcghopmatop 0 TpaHcchopmaTop

MpobvisHoe [o 15 BKritou. 30 25
HanpsbkeHue no MOCT 6581. kB. o 35 BKrbou. 35 30
He MeHee 110-150 60 55
220-500 65 60
750 70 65
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OkoHYaHWe Tabnmupl 7

MpepenebHo AoMyCTUMOe 3HaueH e
HomuHasbHoe vanpsie- rokasaresie kayecTsa Macsia
Mokasaresb kKavecTBa Macna Hue TpaHCqOpMATOPOB.
KB 4NnS 33N He Kn rnocrie sasmexm
e TpaHcchopmarop a TpaHcchopmarop
TaHreHc yTna AyaneKTpuyeckix notepb [0 220 Bx/1ou. 15 17
npu 90 *C no MOCT 6581, %, He Gonee Ca. 220 05 0.7

6.4 MeTposiorMyeckie XapakTepucTuki

64.1  MeTponormyecke XapakTepucTUKM
NPUMEHEHVS TpaHChopMaTopoB:

a) HOMWHa/IbHBIM AManas3oH 4acToT cocTaBnsieT or 99 % pgo 101 % HOMMHa/IbHOM 4acToTbl /1S TpaHC»
hopmaTopoB, NpefHasHaueHHbIX 719 M3MepeHuss M ydeta, M OT 96 % [0 102 % HOMUHa/IbHOM 4YacToTbl Af1A
TpaHCcopMaToPOB, NPefHa3HaAYEHHbIX A5 3aLlUThI;

6) NEepBUYHbI TOK — B COOTBETCTBUM C 6.4.2 1 6.4.3;

B) 3HaueHne BTOPMYHOI Harpy3k — B COOTBETCTBIM C 6.4.2 1 6.4.3;

I Temnepatypa OKPYXalowero BO3fdyxa — B COOTBETCTBUM C KIMMATUYECKUM WCMOSIHEHVEM W KaTeropu-
eli pasMeLLieHst, C/I MHOE He YKa3aHo B JOKyMEHTaLWM Ha TpaHChopMaTopbl KOHKPETHBIX TUMOB;

[) BbICOTa yCTaHOBKM TpaHCIOPMaTOPOB Haz, ypoBHEM MOpsi — M0 6.2.2.

6.4.2 Tpegenbl [onyckaemblX MOTPELUHOCTE BTOPUYHLIX OOMOTOK A1 M3MEPEHWA W ydeTa B pabounx
YCNIOBUAX MPUMEHeHVss Mo 6.4.1 npu YCTaHOBMBLUEMCH pPEXAME [OO/DKHbl COOTBETCTBOBATL 3HAYEHUAM, YKa-
3aHHbIM B Tabnmue 8.

cnepyeT ycTaHaB/wBaTtb N1 CRefylowmx  pabounx — YCrioBuin

Ta6nuua B— lNpeaesnb! JoMycKaeMbIX NOrPeLLHOCTEY BTOPUUHBIX 0GMOTOK /15 3MEepeHUii

I'Ipfe,qen
Knacc . MepBUYHbINA TOK. g I'IOFPELUHOCTT BTO pvﬂﬁ%&aﬂp V3.
TO4HOCTN % HOMVHa/IbHOTO 3HaUEHA yrnoBol %/ HOMVHA/ILHOIO BHACHIAS!
TokoBo.Y
cpan,
0.1 5 04 +15 +0.45 25-100

20 +0.2 +8 +0.24
100-120 +0.1 +5 +0.15
0.2 5 +0.75 +30 +0.9
20 +0.35 +15 +0.45
100-120 +0.2 +10 +0.3
0.2S 1 +0.75 +30 +0.9
5 +0.35 +15 +0.45
20 +0.2 + 10 +0.3
100 0.2 +10 0.3
120 +0.2 +10 +0.3
05 5 +15 +90 27
20 +0.75 +45 +135
100-120 +0.5 +30 +0.9
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OKOHYaHWe Tabnmubl 8

I'Ipfe,u,en
Knacc . TMepBUYHbIN TOK. poTyEEeR HOFPELUHOCle BTopmﬁnggis;r:wmm,
TO4HOCTU % HOMVIH&/TbHOTO 3HAYEHNIA 3 YTIEBOI O NOMVHA/ILHOTO 3HAUCHIAS
TOKOBOIA.%
: cpag
05S 1 +15 +90 2.7 25-100
5 +0.75 +45 +135
20 0.5 +30 +0.9
100 05 +30 +0.9
120 05 +30 +0.9
1 5 +3.0 +180 +5.4
20 +1.5 +90 +2.7
100-120 +10 +60 +16
3 50-120 +3.0 He HopmypyroT 50-100
5 +5.0
10 + 10

MorpeLLHOCTY He A0/MKHbI BbIXOAMTL 3a npeaesibl fonyckaeMbIxX 0b1acTeil.

Jonyckaemble 06n1aCcTV NOrpeLLHOCTER A5 Pa3IYHBIX KTacCoB TOYHOCTY NMPUBEAEHBI B MPUIOKEHN B.

[ns TpaHcchopmatopoB ¢ knaccom TouHoct oT 0,1 go 1,0 M HOMMHanbHOM Harpyskoli He 6onee 30 B A
[0nyckaeTCs HWKHUIA Npeaen BTOPUYHOW Harpy3ku MeHee 25 % HOMVHa/TbHOM, BM/IOTh 40 Hy/IEBOIA.

B TexHnueckn OOOCHOBaHHbIX Criydasix [OMyCKAeTCA W3IOTOB/IEHVE TPaHCOPMATOPOB C  HWKHUM  Npe»
[enoM BTOPUYHOI Harpy3ku 6onee 25 % HOMUHaTBHOIA.

Mo TpeboBaHMIO 3aka3umka [OMYyCKAETCA  W3rOTOB/EHME  TpaHChopMaTtopoB  PacLUMPEHHbIM  Aviana3oHoM
nepeMyHoro Toka A0 150 % u 200 % HOMMHA/ILHOrO MEPBUYHOrO TOKA, MNpeAHa3HAYEHHbIX A1 A/TENbHOW
paboTbIl NpY 3TUX TOKaX.

MorpelHocT  BTOPUYHBIX OBMOTOK ANs  M3MEPEHWA Takvx TpaHChopMaTopoB [0/DkHbI mputokax 150 %
1 200 % cooTBeTCTBOBATL HOpMam Tabnmupl 8 4151 120 % HOMMHaUTEHOTO TOoKA.

6.4.3 Mpeaenbl AonyckaeMbIX MOMPELUHOCTEN BTOPUYHLIX OOMOTOK A/ 3aliuTbl B Pabounx YCoBUSIX
npuMeHeHnss no 6.4.1 npu YCTaHOBVBLUEMCH pPEXMME TOKa W HOMUHa/ILHOM BTOPUYHON Harpyske [O/MkHbl CO»
OTBETCTBOBATb YKa3aHHbIM B Tabnmue 9.

Ta6numua 9— MNpegenbl 4OMyCKaeMbIX NOMPELUHOCTE BTOPUUHBLIX 0GMOTOK /151 3aLLMTHI

Mpezen fonyckaemoli NorpeLLIHoCT!
Knacc To4uHoc! M1 HOMWHATEHOM NEPBYYHOM TOKE M TOKE HOMMHa”:SSTf'AnpeAe”bHOM kpar*
TOKOBOWA. Y YII0BOM nonHoi, %
5P *1 +60+1.6 cpan 5
toP +3 He HopmupyroT 10
6.4.4 Mo cornacoBaHWio MeXxay NOTpeduTesieM U U3rOTOBUTESIEM B 3KCIU/TyaTauWOHHOM AOKyMEHTaLMm

Ha TpaHcopMaTopbl [AOMKHbI  ObiTb  YKa3aHbl 3aBYCMMOCTU MOFPELUHOCTEli OT  B/MSIOLMX (DaKTOpPOB: MepBuMy-
HOIO TOKA, BTOPWUYHOI HarpyskM, 4acToTbl U TemnepaTypbl. 3aBUCKMOCTU MOMPELUHOCTEli OT KaKOOro  Busio-
lero dpaktopa OMpPeaensitoT MpPU HOMMHAIBHOM 3HAUEHWM BCEX OCTa/IbHbIX BAMSIOLIMX (DAKTOPOB M C  yKasa»
H/EM TOYHOCTM OnpesenieHs.
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6.45 [nsa TpaHchOpMaTopoB C OTBETB/IEHMSIMA HA BTOPWMYHbIX OOMOTKaX KMacC TOYHOCTW, HOMUHA/Ib-
Hasl Harpyska, HOMMHaslbHast npefenbHasi KpaTHOCTb WM HOMMHaUIbHbIA - KO3(OGMUMEHT  6e30macHoCT!  Nprbo-
pPOB [O/MKHbl YCTaHaB/MBaTbCA [J1 KaKOOrO OTBETB/IEHWMS U yKasblBaTbCA B 3KCMUlyaTauMOHHOW  AOKyMeHTa-
L1 Ha KOHKPETHbIA TN TpaHcdopmaTtopa.

6.5 3HaueHve Toka HamarHU4MBaHus1

6.51 TOK HamarHW4YMBaHMS BTOPUYHbIX OOMOTOK [/11 M3MEPEHWsl, MO/yYEHHbI MpyY  UCMbiTaHusx no 9.8
N BbIPKEHHbIA B MPOLEHTaX 3HAYEHWS, PaBHOrO MNPOM3BEAEHUIO HOMUHA/ILHOTO BTOPUYHONO TOKa Ha  HOMU-
Ha/bHb I KO3hOULIEHT 6E30MACHOCTY NPUBOPOB, A0/MKEH ObITb He MeHee 10 %.

6.5.2 TOK HamarHM4YMBaHWSl BTOPUYHbIX OOMOTOK [ANs 3aluThl, MOYYEHHbIM MPU UCMbITaHUAX Mo 9.8 un
BbIPKEHHbI B MPOLEHTaX 3HAYEHMs, pPaBHOrO HOMMHa/ILHOMY TOKy NpeAenbHON KPaTHOCTW, He A0/DKeH npe-
BbILLIaTb 3HAYEHWIA MOMHOW NMOrPeLLHOCTH, YKa3aHHbIX B TabnnLe 9.

6.53 [Jonyckaemoe 3HaueHMe TOKa HaMarHW4vMBaHWUA W COOTBETCTBYHOLLEE eMy pacyeTHoe 3HayeHve
HanpPsPKEHWST  AO/DKHbI  ObITb  YCTAHOB/IEHbI  MPEANPUSTAEM-MIrOTOBUTBIEM C  y4eToM TpeboBaHuii 6.5.1.6.52 u
yKaszaHbl B 3KCrUTyaTaLyIOHHOW JOKYMEHTALIMM Ha KOHKPETHbIE TpaHCqIopMaTopb!.

6.54  lI3vepeHHble 3HAYEHVS TOKA HamMarHW4YMBaHVS BTOPWYHbIX OOMOTOK AO/MKHbI ObiTb  3ammMcaHbl B
NacnopT Ha KOHKPETHBII TpaHchopmaTop.

6.6 TpeboBaHws K HarpeBy

6.6.1 Tpn nNpPOAO/DKMTENBLHOM PEXVME MPOTEKaHVS HaMBOMbLUMX PaboumMx MepBUYHbIX  TOKOB  (HOMU-
Ha/lbHbIX  TOKOB  [/IMTE/IBHOTO  pexumMa)  TpaHcdhopmatopbl (32 WUCKIHOUYEHVMEM  BCTPOEHHbIX,  paboTaowmx B
TpaHCHOPMAaTOpHOM  Macsie) Ha HOMVHasIbHble HanpsbkeHust cBbile 0,66 kB  Oo/mkHbl cooTBeTcTBOBaTb TPebo-
BaHmaM FOCT 8024. a TpaHcdiopMaTopbl Ha HOMUHasTBLHOE HarnpsbxeHue 0.66 KB — TpebosaHmsm FOCT 403.

[na  TpaHcchopMaTopoB, 3KCTUTyaTUpyeMbIX MNpU  Temnepatypax OKPYXAalOLero BO3fyxa, OT/IMYaloLLmxcs  oT
ykazaHHbIX MOCT 15150 n FOCT 15543.1. BepxHee paboyee 3HaveHve WM SPdIEKTUBHOE 3HAYEHVEe Temneparty-
Pbl OKPYXaIOLLIE0 BO3AyXa A0/DKHbI ObITb YCTAHOB/IEHbI B JOKYMEHTaLMM Ha TpaHCopMaTopbl KOHKPETHbIX TUMOB.

[na  BCTPOEHHbIX TpaHChopmaTopoB, YCTaHaB/MBaeMbIX B  Mac/sHble BbIKIOUaTe N, CUIoBble  Macns-
Hble TpaHcchopMaTopbl, aBTOTpaHCOPMAaTopbl WM peakTopbl W MOTPYXaeMblX B Mac/io, npeaensbHo  AonycTu-
Mble MPEBbLILLEHMS Temnepatypbl Hag Temnepatrypoii Macria (90 *C  gns MacnsHbIX Bbikouateneldi m 95 *C
0N CWIOBbIX  MaC/IsiHbIX — TpaHCopMaTopoB,  aBTOTPAHCHOPMATOPOB WM PeakTopoB) MPU  MPOAOSHKATE/TBHOM
pexu1mMe He [OMKHbI MPeBbILLATh:

10 *C — st 06MOTOK;

15 *C — 11 MarHMTONPOoBOA0e.

[na BCTPOEHHbIX TpaHCOPMATOPOB Ha HOMWHasIbHbIE MEpBUYHbIE TOkM cBbilwe 10000 A npu Temnepa-
Type Mac/na, OKpyXaloLlero TpaHcdoopmartop, Hwke 90 ®C ans macnsHbIX Bblkovateneii m Hwke 95 BC  gns
CWIOBbIX  MaC/sHbIX  TPaHCIOPMATOPOB,  aBTOTPaHCHOPMATOpOoB WM PeakTopoB  AOMYCTUMble  MPEeBbILLEHVS
Temneparypbl MOTyT ObITb COOTBETCTBEHHO YBE/IMYeHbI, HO He 60s1ee yem Ha 10 *C.

MpeBbilleHe Temnepatypbl 37IEMEHTOB  TpaHChopMaTopoB Haf, TemrnepaTtypoil okpyxawlleldi cpefbl He
[OMKHO ObITb GO/IbLLE 3HAYEHWI, YKazaHHbIX B Tabsmue 10.

6.6.2 [na TpaHcthopMaTopoB, 3KCr/lyaTvpyeMblX MNpY TeMneparype Okpyxawollelo Bo3dyxa Bblwe 40 *C.
Jonyckaemble 3HaueHWs MpeBbILLEHUS TeMnepaTypbl, ykasaHHble B Tab/mue 10. AO/mkHbl OblMb  YMEHbLUEHbI Ha
pa3HOCTb MeXay TemnepaTypoli OKpyXarollero Bo3gyxa npu akcnayataumm w40 °C. [Mpu  Temneparype 3kc-
niyarauum Hwke 40 *C fornyckaeMble 3HaYeHNS NPEBbILLEHNS] TEMNePaTypPbl COOTBETCTBEHHO YBE/TMUMBAIOTCS.

Ta6nuua 10— MNpeBbllLeHVe 3/IeMeHTaMY TPaHCOPMATOPOB TEMMEPATYPbI OKPYXatoLLE cpeap!

eccrameso- | e o Merop
S/IeMeHT TpaHG(opMaTopa ctokocTv 1 achcheKTVBHOV TemnepaTtype U3MEpEH Hsl
no FOCT 8865 b
OKpyatoLLiero Bozayxa 40 'C

MacnsHble TpaHcchopMaTopb! Bce knacchbl o TepmomeTpy
- BEPXHUIA CMOiA Macna 50 W1 TepMonape
* BEpXHWIA C10V Macna 1s repMeTuy-
HOTa UCTMO/HEHUS N C YCTPOCTBOM.
MOSHOCTBIO 3ALLUVLLIAIOLLIIM MAacCs1o OT
COMPYKOCHOBEHWISA C OKPY)KAIOLLIVIM BO3- Mo n3veHeHno
[LyXoMm 55 COMNPOTUB/IEHNA
- BTOPWYHbIE OOMOTKM 60 0BMOTOK
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[MpeBbiLLEeHne Temneparypbl npu
Knacc viarpeeo- FI)-IaM60ﬂbLLIeM pa60r34eTn}/:F')r0Kep MeTtog,
AnemeHT TpaHcdopmaropa C10MX0CT o
o FOCT 6666 1 achheKTVIBHOV TemnepaTtype v3mepeHe
OKpyatoLLiero Bo3ayxa 40 "C
* BTOPUYHbIE OBMOTKM /151 FepMeTny- Bce knacchl Mo TepmomeTpy
HOTO UCMOJ/THEHUA 65 W Tepmorape
* [ipyrvie MeTayUIN4eCcKue feTauTn.
KOHTaKTUPYOLLIME C Mac/iom 65
TpaHcthopmaTopb! ¢ TBEPAON WK ra- Mo n3meHeHno
30BOW U30M1ALMEN Y 45 COMPOTUB/IEHUS 06-
* BTOPUYHbIE OOMOTKM WK METASIIN- A 60 MOTOK MOCTOSHHOMY
YBCKVIE IETaVT, KOHTaKTUPYHOLLME C E 75 TOKY /151 0BMOTOK
M30/IALVIOHHBIMI MaTepriasiaMn B 85 1 1o TepmMomMeTpy
F 110 W Tepmonape
H 135 AnA petanei
CoepyHeHvie, 60/TTOBOE WM aHau10- Mo TepmomeTpy
M/14HOE eMy coefiHeHVe 6e3 NotbITna W1 Tepmoriape
. B BO3[yLLIHO cpeae 50
*eSF; 75
* B Macne 60
C nokpbITEM 13 cepebpa n HUKeNs
. B BO3yLLIHO cpefe 75
*bSF 75
* B Macne 60
C noxpbITMEM 13 0/10Ba
* B BO3/yLLHOV cpege 65
*eSF, 65
* B Macne 60
BbIBOABI 13 MeAY, aFOMUHUS 1 UX [o TepmomeTpy
C1aBOB /19 COEAMHEHA C BHELLIHW- W1 Tepmorape
MM MPOBOAHVKAMM:
« 6e3 NoKpbITUA 50
- C MOKPbITVEM 13 cepebpa, HVKens
1 onosa 65*
MpumeyaHne 1—YkasaHHble TPe6OBAHUA HE PACMPOCTPAHSAIOTCS Ha TPAHCHOPMATOPbI, Pa3MeLLaeMble
C BHELLIHEV CTOPOHbI MOGha3HO 3KPaHMPOBaHHbIX TOKO/IPOA0A0a. HO 0bsi3aTe TbHbI /15 BBOAOB . HAXOZALLMXCS BHYTPU
TOKOMPOEeoAoe.
MpumeyaHune 2— BmecTo adhheKTVIBHOV TeMnepaTypbl OKpYXXaroLLEel cpefb! [OMyCKaeTCs MPUHIMATH
BepXHee 3HaueHne Temneparypbl.
TMpy HaMHLL Ha KOHTaKTHOI NOBEPXHOCTY BHELLIHETO MPOBOAHMKA CEPEBPSHOr0 NOKPLITVS AOMYCTUMOE Mpe-
BblLLIEHWe TemnepaTypbl NpyHUMatoT pasHbiv 80 *C.

6.6.3 Knaccbl HarpeBOCTOMKOCTM U30M18UMM  OBMOTOK CyxXuX TpaHcthopMaTopoB A0/KHbI ObiTh  YkaszaHbl B
[JOKyMeHTaLWM Ha TpaHCopMAaTOPbl KOHKPETHBIX TUMOB.

6.6.4 Ecmm TpaHcdiopmatop, npeaHasHaveHHbId A1s WCMoSb30BaHWA Ha BbicoTe cBbilwe 1000 M. nog-
BEpra/icd WUCMbITaHMAM Ha BbicoTe MeHee 1000 M. TO npegefibl MPEBbILEHWS Temneparypbl, YkasaHHble B
Tabnmue 10. AO/MKHbI BbITb YMEHbLLEHBI B COOTBETCTBUM € FTOCT 15543.1.

6.6.5 Haubonblme paboune nepBuYHble TOKA TpPaHCOPMaTopoB Ha HOMUHasbHble Tok g0 10000 A
[J0/MKHbI COOTBETCTBOBATH YKa3aHHbIM B Tabnmue 11.

Tab6nnuya 11 —HanbornbLumne paboume nepBrYHbIE TOKW TPaHCHOPMATOPOB

HanmveHoBaHVe napameTpa 3HaueHve. A

HOMUHa/IbHbIA NepBi-- 1 5 10 |15 |20 (30 |4 |50 |75 |80 100 | 150 |200
HbIFA TOK /oy

HauGonbLwiA paGoiA 1 5 10 |16 |20 (32 |4 |50 |80 (60 |100 |160 |200
MEPBAYHBINA TOK /1,y
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MpopomkeHve Tabmmupl 11

HanmveHosaHve napameTpa 3HaueHve. A

HoMVHasTbHBIN NepBiIY-

o 300 400 500 600 750 800 1000 1200 1500
HbIA TOK /3,00,

HavbonbLunii paboumii

EPBIUHbIA TOK .y, 320 400 500 630 800 800 1000 1250 1600

OkoH4aHve Tabnmupl 11

HanmveHosaHve napameTpa 3HaueHve. A

HoMVHasTbHBIN NepBiIY-

o 1600 2000 3000 4000 5000 6000 8000 10000
HbI TOK /1,0,

HavbonbLunii paboumii

o 1600 2000 3200 4000 5000 6300 8000 10000
NEPBUYHBIN TOK /1,

[nsa  TpaHChOpMaTOpoB C  HOMUH&/TbHBIMU - MEPBUYHBIMW - TOKaMK, HEe YkasaHHbiMM B Tabmvue 11, Haw-
60/1bLLMIA  pabounii TOK [O/MKeH OblMb yKa3aH B [JOKyMEHTaUMM Ha U3genus U MprBefeH B SKCrUlyaTauyioHHOM
[JOKyMeHTaLmn.

6 MKOroAManasoHHOM — TpaHcthopmartope  HamGosbLLMA - pabouniA  MEPBUYHBLIA  TOK  AO/DKEH  COOTBETCTBO-
BaTb HaMbOMbLUEMY WM HaVMEHbLUEMY 3HAYEHWIO HOMVH&UTBHOTO MEPBUYHOMO TOKa W AO/KeH Oblb ykasaH B
[JOKyMeHTaLWyn Ha nsgenve.

Ana  TpaHcdiopmaTopoB, Yy  KOTOpbIX  3(PDEKTMBHOE 3HAYeHVe TemrepaTypbl OKpyXalolweid cpedbl Mo
MOCT 15543.1 npeBbiwaeT 40 BC. 3Ha4YeHUs HavbOMbLUMX pPadouMx MEPBUYHBIX TOKOB MOMYT OblTb MEHbLLE
yKazaHHbIX B Tabnmue 10 M WX cregyeT ycTaHaBMBaTb B AOKYMEHTaUMM Ha  TpaHcqopmatopbl  KOHKPETHbIX
TWMNOB.

[na  TpaHcthopmMatopoB Ha HOMUHa/TbHblE MEPBUMYHbIE  TOKM  cBbilwe 10000 A. npegHasHaveHHbIX /1S
FEeHepaTopoB WM  CMHXPOHHBIX KOMMEHCATOPOB, HavbOMbLUMIA  pabo4uMii  MEPBMYHBLI  TOK MOXET ObiTb  60sbLUE
WM MeHblle HOMUHa/IbHOrO TOKa, HO He MeHee Hambosbliero [/MTefIbHOr0 TOoka reHeparopa WM  CUHXPOH-
HOro KOMreHcaTopa.

Mo cornacoBaHM0 MexXdy MOTpeduTenemMm ©  W3rOTOBUTENIEM AOMYCKAETCA  KpaTKOBpeMEHHoe, He 6osee
2 4 B Hepgeno, MoBbilleHne nepByyHOro Toka Ha 20 % Mo OTHOLIEHMIO K HamborblieMy paboyemy nepBuy-
HOMY TOKY.

6.7 Tpe6oBaHWS K CTOMKOCTM MPU TOKax KOPOTKOTO 3aMbIKaHUs!

6.7.1 TpaHcopmaTopbl Ha HanmpskeHue cBbie 0.66 KB A0/mMkHbI ObiTb  YCTOMUMBBLI K 3MeKTpoauHaMuye-
CKOMY* 1 TEpMUYECKOMY BO3AEWCTBUAM TOKOB KOPOTKOTO 3aMblkaHWsl, MapamMeTpbl KOTOPbIX He  MpeBbillatoT
YCTaHOB/EHHbIX 3HAYEHMWIA:

@) ToKa 3/MEKTPOAMHAMMUYECKO CTOWKOCTW /, WM €ro KpaTHoCTM K, MO OTHOLIEHWO K amnauryge Homu-
Ha/TbHOIO NEPBNYHOIO TOKA:

6) TOKa TEPMMYECKOI CTOMKOCTU 1, WK ero KpaTHOCTU K, N0 OTHOLLIEHWIO K HOMUHA/TEHOMY MEPBUYHOMY
TOKY;

B) BpEMeHW NpoTekaHus Toka (, paBHOro:

1 wm 3 ¢ — Ana TpaHCcdIopMAaTOPOB HA HOMMHAVTBHBIE HAaMPsKeHNS [0 220 KB BKIHOUMTENEHO:

1 wm 2 ¢ — an1s TpaHcdlopMaTopOB Ha HOMUHATbHBIE HanpshkeHns 330 KB U BbiLLe.

6.7.2 Mexay 3HaueHusiMu ;, 1 /, BOMDKHO BbiTb COB/IOAEHO COOTHOLLEHNE /; a 1.8 >/2],.

6.7.3 B [okymMeHTaUMM Ha TpaHchopMaTopbl KOHKPETHbIX TWUMOB AO/DKHbI ObITb YCTAHOB/EHbLI:  3HAYEHWe
TOKa TEPMMYECKON CTOMKOCTM WM €ro KpaTtHOCTb, Bpems MNpOTeKaHWst TOKa, a Talke 3HaveHVe Toka 3eKkTpo-
[JNHaMNYECKOl CTOMKOCTU /N €70 KPaTHOCTb.

6.8 3HauveHue COMPOTUB/IEHUA BTOPUYHLIX OOMOTOK MOCTOSHHOMY TOKY [O/DKHO ObiTb YCTAHOB/IEHO W3-
FOTOBMTENIEM Y YKa3aHO B SKCTU/TyaTaLyIOHHON AOKyMEHTaLMN.

> K  LUMHHbIM, BCTPOEHHbIM M pasbemMHbiM  TpaHcdiopmatopam — TpeGoBaHWs MO 9MEKTPOAMHAMUYECKOW  CTOWKOCTU
He NPebSB/AIOT.
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6.9 O603HaYeHMe BbIBOAOB 0OMOTOK

BbiBOAbI NEPBUYHBIX W BTOPUYHBbIX OOBMOTOK W BTOPUYHblE O0OMOTKM TpaHChopMaTopoB criedyeT 0003Ha-
yaTb B COOTBETCTBUM C Tab/MLEN 12.

JInHeliHble BbIBOAbI MEPBMYHOA OOMOTKM, @ Talke COOTBETCTBYIOLME WM CTOPOHbI LUMHHBIX, BCTPOEHHbIX
U pasbeMHbIX TPaHCHOPMATOPOB, HE UMEHOLLVIX COBCTBEHHOM NEPBYHON 0OMOTKM, 0603HAYAI0T /7, 1 /1,

O603Ha4eHNas HaHOCAT TakMM 006pa3oM, 4ToObl B OOMH WM TOT € MOMEHT BpemeHn BbiBogbl /7,, H,.Hp
n W..N, nMenm oavHakoBylO MOAPHOCTb, T. €. 4Tobbl MPW HarpasfeHum Toka B MepBUYHOl 0OMOTKe OT /7,
H,..H, kK, K,..J7, BTOPWU4HbI/ TOK MPOXOAW/I MO BHELUHEN Lienu (npubopam) ot U, k A,... A,

O603HaYeHNs1  BbIMOMHAT MNPOMMUCHLIMX - ByKBamy  PyccKoro  andiasuta B codeTaHun € updopamun.  Livdppbl
pacroniaraloT B 0Hy CTPOKY ¢ GykBamu (Hanpumep /71) uimn B uHaexce (Hanpumep /7.}.

Tabnunua 12 — O603Ha4eHVIst BbIBOLOB M 0OMOTOK TpaHCHOpMaTopoB

Obblorka TpaHcepb! aropa O603Ha4eHSA BbIBOLOB Y1 0BMOTOK

MepBruHas Copynsamumaﬁ CHMLLYTLIMMA OK/AMAM

*1 ffe ab
«an
BTopuuHas TpaHchopMaTop € OAHO BTOPUYHOV 0OMOTKOVA:
8eaoTBEren*i C OTBETBIGHUAMM

«1%

BropuuHas TpaHcdopmaTop € HECKONBKMMN BTOPUYHBIMM OGMOTKaMM:

6e& oraersnBH Uit C otBetwia MLLILLI

LU 2ft LY LHLITO

Jonyckaetca 0603HaueHVe BbIBO4OB OOMOTOK TpaHCqIOPMAaTOpoB JlaTVHCKUMK  BykBaMKW, B 3TOM  C/yvae
B PYKOBOACTBE MO 3KCTU/lyaTaumm [o/DkHa OblTb MpuBEAeHA CXema, Ha KOTOpPOi 0603HaYeHVe BbIBOAOB BbINOSI-
HSIETCS PYCCKVIMU M COOTBETCTBYHOLLMMU JTATVHCKAMU GyKBaMM.

6.10 TpeboBaHMS K KOHCTPYKLM

6.10.1 TpeboBaHWA K BbIBOAAM

6.10.1.1  KoHTaKkTHble BbIBOAbl MEPBUYHON OOMOTKM TpaHCOPMATOPOB AO/MKHbI  COOTBETCTBOBATL  Tpe-
6oBaHvsmM [OCT 10434. a TpaHchopmatopoB kateropum pasveleHnss 1 no FOCT 15150, Tawke TpeboBaHW-
av FTOCT 21242.

6.10.1.2 KOHTakTHble  BbIBOAbl BTOPUYHBLIX OBMOTOK TpaHCOPMATOPOB  AO/KHbI  COOTBETCTBOBATL — Tpe-
60BaHnaM MOCT 10434,

6.10.1.3 KOHTaKkTHble BbIBOAbl BTOPUYHbIX OOMOTOK BCTPOEHHbIX TpaHCOpMaToOpoB MOMYT ObiTb  pac-
NOMOXEHbI B KOHCTPYKLWM U3AEUS, B KOTOPOE BCTPOEH TpaHctiopMaTop.

6.10.14 KoHCTpyKkupein  TpaHcoopmaTopoB  kateropum  pasmeweHns 1 no FOCT 15150 pgomkHa  ObiTb
obecrieyeHa 3alTa MecTa NpUCOEOMHEHVs kabeneid K BblIBOAAM  BTOPUYHBIX  OOMOTOK OT  aTrMOCCIEpPHbIX
0Ca/IKOB.
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6.10.1.5 BbIBOAbI BTOPUYHBLIX OOMOTOK TpaHCOpMaTopoB A1 U3MEPEHUs U A8 yYeTa OO0/KHbI 3aKpbl-
BaTbCS KPbILLKOW C BO3MOXHOCTbHHO MI0OMOVPOBaHUS.

[JaHHoe TpeGOBaHMe He pacnpocTpaHseTcsa Ha TpaHciopMaTopbl C  BbIBOAAMU  BTOPWMYHLIX  OOMOTOK U3
M30/IMPOBAHHOrO NPOBOAA.

6.10.2 TpeboBaHUs K MaC/I0HANO/THEHHLIM TPaHchopmaTopam

6.10.2.1 KOHCTpYKUMS  Mac/iOHas10/IHEHHbIX — TpaHchopMaTopoB — A0/MKHA — obecneuvBatb  UX  repMeTud-
HOCTb. [lOKyMeHTauMsi Ha Mac/lioHano/IHEHHble  TpaHchopMaTopbl  A0/DKHA  cofepxarb TpebosaHWA Mo Mpo-
BEPKE TEPMETUYHOCTY KOHCTPYKUMM, a Tawkke TpeboBaHWsA K raso- M B/aroCOAepXaHuio 3a/1MBaeMoro B TpaHC-
doopmatopbl Macna.

6.10.2.2 Mac/ioHanoMHeHHbI  TpaHchopMaTop  JO/MKEH VMETb  paclumpuTeslb, BMECTMMOCTb  KOTOPOrO
obecrieusBaeT MOCTOSHHOE Ha/MuMe B HEM Macia Mpu BCeX pexumMax paboTtbl TpaHcdopmaropa B AvanasoHe
pabousx Temneparyp. OYHKUMIO pacluMpuTens  MOMYT  BbIMOMHATb  BEPXHAS 4YacTb  (PapdiopoBOl  MOKPbILLIKK,
CNbGHOH WK ApYTUe YCTPOCTBA.

6.10.2.3  MacnoHasl0/HeHHbIe  TpaHchopMaTopbl  A0/DKHbI MMETb  ykasaresm YpoBHA Macsia. OKoo  yka-
3aTenss YpoBHA Macna WM Ha HeM [A0/DkHbl OblTb  HaHeCeHbl TPU  KOHTPO/IbHblE  YepTbl, COOTBETCTBYHOLLME
YPOBHIO Macrna B HepaboTarolwem TpaHchopMaTope npu Temneparype 20 *C, a Taike Npu BepxXHEM U HUKHEM
3HaueHWsX TeMnepaTypbl. JonyckaeTcs NpUMEHSTb Apyrie YCTPOCTBa KOHTPO/IS YPOBHS Macsa.

6.10.24 B TpaHciopmaTopax C Maccoli Macna Ao 50 K [onyckaeTcs HaHOCUTL Ha ykasatesie  YpOBHS
Macna OfHY KOHTPO/IbHYH0 YepTy, MO KOTOPOi YCTaHaB/MBAKT YPOBEHb 3a/1MBAaEMOr0 B TpaHcdopmatop Mac-
na npu Temneparype 20 *C.

6.10.25 B repmeTnuHbIX TpaHcchopMaropax Crocobbl KOHTPOSS YPOBHA Macria [0/DkHbl ObiTh  yKasaHbl
B IOKYMEHTAaLM Ha 3TV TpaHcdiopMaTopb!.

6.10.26 TpaHcthopmaTtopbl C Maccoii Macna MeHee 20 K [JOMyckaeTcs u3roTae/wvBaTb 0e3  ykaszartesnei
YPOBHS Macsia.

6.10.2.7  MacnoHano/siHeHHble TpaHCchOpMaTopbl C MEPBUYHBIM  HarnpsbkeHvem 10 kB M Bbllle M Maccoi
Macna 6onee 10 Kr A0/MKHbI ObITb CHAGXeHbI apMaTypoii /19 3a/IMBKKW, 0TOopa NPo6 1 criBa Macsa.

6.10.2.8 Apmarypy ans otéopa nNpo6 mac/na MOMELLAOT B HWXKHEW 4YacTh 6Gaka, MpyM 3TOM [O/DKHO ObliTb
NPeayCMOTPEHO M/1aBHOE PEry/IMPOBaHNE BbITEKAIOLLIEN CTPYW Mac/ia.

6.10.29  Mac/ioHano/iHeHHble TpaHcdlopMaTopbl C  MepBUYHbIM - HanpsbkeHnem 110 kB M Bblwe  O0/DKHbI
6biTb  060PYAOBaHbl  3alUMTON, MPefoXpaHsioWeli Mac/io OT  HEermoCPEACTBEHHOTO  COMPUKOCHOBEHWSI C  OKpyXa-
FOLLIMM BO3LYyXOM.

6.10.2.10 MeTasuimyecke MOBEPXHOCTM BHYTPU Gaka WM paclumputens  Mac/sHOTO — TpaHcdopmaropa
JO/MKHbI  METb  Mac/ioCTOMKOe MOKpbITUe, 3allyllaiollee Mac/rio OT  COMPUKOCHOBEHWS C HUMM U He OkasblBa-
toLLIee BPEIHOTO BO3AEVICTBMS HA MacsIo.

Jonyckaetca He 3awmiarb MOKPbITUEM TOPLEBble MOBEPXHOCTM  MarHUTONPOBOAOB U MOBEPXHOCTU  Ma-
TepUasioB. He OKa3bIBAKOLLIMX aKTVBHOIO KaTa/IMTUYECKOro BO3AENCTBIS Ha Macso.

6.10.2.11 Mapky Macna ykasblBatoT B OKyMEHTaLMN Ha TpaHCOPMaTOpPbl KOHKPETHBLIX TUMOB.

6.10.2.12  [Ons TpaHcchopmaropoB krnacca Hanpsbkenmst 330 kB M Bblle C  KOHAEHCATOpPHON GyMaXKHO-
MacnsHol m3onauvein  OO/DKeH MpeaycMaTpuBaTbCH  BbIBOA4, 471 MOAKMOYEHUS  YCTPOWCTBA  KOHTPONS  U30s-
LIMOHHBIX XapaKTeprCTVK Mo, paboumMM HarpshKEHVEM.

6.10.3 TpeboBaHVA K ra30HaNo/THEHHBLIM TpaHcqopmaTopam

6.10.3.1 KOHCTPYKUWS  ra3oHanosIHEHHbIX — TPAHCIOPMATOPOB  AO/DKKA  MMETb  3alMTy  OT  Ype3MepHOro
YBE/IMYEHNS AAaB/IEHNS ra3a.

6.10.3.2  KOHCTpyKUMsi ra3oHarosIHEHHbIX TpaHchopmaTopoB AO/kHA obecrneunBarb YTeuky MacChbl rasa
He 6onee 0.5 % B oA,

Heobxogyumo obecneuuTb HanmMuMe apMatypbl B HDKHE uacT TpaHcdiopmatopa A1l 6esornacHoro  no-
MOJTHEHNA CUCTEM ra30M BO BPEMS 3KCI/TyaTaLuu.

Mpy  3KCTpeMasibHbIX — TEMMepaTypax —AonyckaloTcs  6osiee  BbICOKME — MoKasaTe  MHTEHCUBHOCTU  YTEUKU
(ecMM  uCTbITaHMst C  WCMO/b30BaHMEM [a@HHbIX TEMMepaTyp YkasaHbl B COOTBETCTBYHOLLEN [JOKyMEHTauwy), npu
YCMOBMN 4YTO WHTEHCMBHOCTb YTEUKM MNP HOPMa/IbHOM  Temnepatype OKpyxawlleil cpefpl BO3BpalLaeTcs K
3HAYEHWIO, He NpeBbILLAtoLLIEMY HOPMUPYEMOE BbILLIE.

W3rotoBuTeNb [O/MKEH YkasblBaTb TWM. Tpebyemoe KOMMYEeCTBO, KavyeCTBO W [JIOTHOCTb rasa, nog/iexa-
LLIEro 1Cronb30BaHuMIo B TpaHcdiopmarope.

6.10.3.3 MakcumasibHO AOMYCTUMOE COAEPXaHWE BarM B ra3oHanofIHEHHbIX TpaHcdhopmartopax, npu  Ho-
MWHa/IbHOM M/IOTHOCTU AO/DKHO ObITb TakvM, 4YTOObl TOYKA POChbI He MpeBbillana OTMETKY MuHyc 5 BC npu Tem-
nepartype nsmepeHva 20 °C. na apyrvx Temneparyp U3MepPeHNs BbINOHAT COOTBETCTBYHOLLLYHO KOPPEKLIMIO.
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6.10.34  Tla3oHanofHeHHble TpaHCIoOPMAaTopbl, /19 KOTOPbIX 3HAYeHMe MUHUMAIbHOrO paboyero  aas-
nennst 6onee 0,2 Mlla. [AO/MKHbI ObiTb OCHALLEHbl YCTPOMCTBOM KOHTPOSA AaBfIEHVMST WM T/IOTHOCTM  rasa,
npeaynpexaaroLLmM SKCTTyaTaLUoHHbIA NepcoHas 06 yTeuke rasa.

YCTpOICTBa KOHTPO/A [OABMEHWST WM /IOTHOCTU ra3a MOrMyT TMOCTaB/ATbCA OTAEMbHO WM B KOMI/IEKTE
C 060pyaoBaHNEM.

6.104 3asemsnieHvie

6.104.1  TpaHcchopmatopbl [0/DKHbI WMETb  KOHTaKTHYIO MoWwaaky 4719 NPYCOeOUHEHUS  3a3eM/ISOLLErO
MPOBOAHMKA W 3a3eMISIOLLMIA  38KMM B COOTBETCTBAM C TpeboBaHmsamm FOCT 21130 m IOCT 12.2.007.3. 3a-
3emIsoWLmMe  3aKUMbl - TPAHCIOPMATOPOB  UCMONHeHUn T u O A0/MKHbI Tawke COOTBETCTBOBaTb TpebGOoBaHUAM
FOCT 15963.

TpeboBaH/A HaCTOALLETO MyHKTA HE PacrpoCTPaHATCA Ha  BCTPOEHHble  TpaHcdhopmartopbl,  TpaHcdiop-
MaTtopbl C KOpMycoM W3 JMTOMA CMO/bl WM MacTMacchl, GeckoprycHble TpaHcopmaTtopbl, He vMelolwe nog-
NeXalmx 3a3eM/IEHVI0  META/UIMHECKMX YacTell, a Tawke Ha TpaHcopMaropbl, He MoA/nexalye  3a3eMIEHUH0
cornacHo MOCT 12.2.007.0.

6.104.2 Okono 3a3eM/IAIOWEr0 3akuMa [0/DKeH ObiTb HaHeceH 3Hak 3asemsieHus no FOCT 21130. Cno-
CO6 HaHeceHust 3Haka 3a3eM/IeHUs [O/DKeH oObecreuvBaTb €ro  AO/TOBEYHOCTb M CTOMKOCTb K arMOCthepHbIM
BO3AENCTBUAM.

6.10.4.3 MoBEPXHOCTb  M/IOWAAKA  3a3eMISIIOLLEr0  3axkmma  (600bllka, MpWaMB)  O0/DKHA  COOTBETCTBO-
BaTb TpeboBaHusm FTOCT 21130.

MpumeyaHune — [na  maiorabapuTHbIX — TPaHCOPMATOPOB € MEPBMYHbIM  HampskeHMeM o 660 B gonycka-
eTcA  yMeHbllaTb  VIOWAAKM — 3a3eM/IeHUst A0  pa3viepoB, MO3BOMSHOLLMX — HAOEXHO COeauHATb WX C  3a3eMIsIOLen  XWIoh

[VamMeTPOM He MeHee 2 MM.

6.105 TpyMeHsieMble B KOHCTPYKUMM TpaHCopMaTopoB MaTepuasbl  AO/DKHbI  obecneuvBarb  BbinosHe-
HWe Tpe6oBaHWi MO B3PbIBO- U NOXaP06e30MacHOCTH.

6.10.6 TpeboBaHWA K 3aLUMTe OT BHYTPEHHENO [yrOBOTO KOPOTKOMO 3aMbIKaHWA

[JaHHble TpeboBaHMA MpYMEHUMbI K Mac/siHbIM W ra3oHanosIHEHHbIM  TpaHcchopMaropam  knacca  Hanpst-
XeHna 110 kB v Bbllle, AN KOTOPbIX [JOMOSHATENBHO YKasblBAOT KMacC W CTeneHb 3allimTbl OT  BHYTPEHHEro
[yroBOro 3amMblkaHus.

[JaHHoe ncnbiTaHve NOATBEPXAAET COOTBETCTBYE 3a4aHHOMY YPOBHIO 6E30MacHOCTML.

TpaHcchopmaTop AO/MKEH BbIAEPKUBATL BHYTPEHHIOD [yry 3a[a@HHOrO TOoka W 33[aHHOM NpOJO/DKUTESb-
HOCTW.

Tpebyemasi NpoA0/ KUTESILHOCTb [yroBOro 3aMblkaHs ykasaHa B Tabuue 13.

Ta6nuua 13— MNpoao/HKUTENBHOCTL AyTOBOrO 3aMbIKAHIS 11 SKCTUTYaTaLMOHHbIE XapaKTepUCTVKA

Cpep, Hex TUyHOB
3H§L?BAHM6 %aszy%/peM* Crenexs Mpogomkutens- 3aLuuTa oT BHyTPEeHHero 3alupTta oT BHyTPEHHEro
HOCTb yrOBOrO BOT bIKaHIS BOT bIKaHWS
HEro Ayroaoro 3amblka- LUATBI AT N JIYTOBOIO SaMbIKaH AYTOBOTO SaMbIKaH
3a Mbixamu*, Knacc 1 Knacc I
HUA. KA
HeT  BHEWHMX  paspylleHwid,  Kpo-
1 0.2 ve cpabarbiBaHs ycTpolicTea
cbpoca faBneHyst
<40 [Jonyckaetcs paspbiB
) 05 kopmyca M BO3ropa- | HeT pacnaga Ha 4acTM  (Oomycka-
: HVWE. HO BCE OTAE/WMB- | eTcsl MPOXOr UM BO3ropaHue)
lMecss  YacTu  [O/DKHbI
HaxomuMTeCsl B npede- | HET  BHEIWHWX — paspylleHwid,  Kpo-
1 01 nax  joryckaemoli  06- | me cpabartbiBaHVsi ycTpolicTBa
240 nacmm cbpoca faBreHyst
2 03 Hetr pacnaga Ha 4Yactm (Oomycka-
’ €TCsA MPOXOr WK BO3ropaHue)

YpoBHH 3HaUeHUli Toka BHYTPEHHETo0 [OyroBoro 3amblkaHuA W MPOAO/DKUTENIbHOCTU €ro  NpoTekaHuAa  npu
MCNbITaHNAX NoAEXaT CoryiacoBaHIO MeXy U3rotoBuUTesiemM 1 I'lOTp66VITeerM.

6.10.7

TUMNOB.

Y TpaHcdopMaTopoB kateropum pasmelleHns 1 no FOCT 15150 gnvHa Nyt yTeukn BHELLUHEN
m3onaumm no FOCT 9920 pomkHa ObiTb  yCTaHOB/leHA B AOKYMEHTaUMM Ha  TpaHcdiopmaropbl

KOHKPETHbIX
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Y TpaHcqiopmaTopoB kaTeropuii pasmelleHns 2 m 5 no FOCT 1S1SO anvHa MyTM YTEYKM BHELUHE U 30-
NAWWIA € y4eTOM BbINAAEHWS POCbl M UHEes [0/MKHA ObiMb YCTAHOB/EHA B [OKYMEHTaLMM Ha TpaHccopmaTopsbl
KOHKPETHbIX TUMOB.

6.10.6 Ha TpaHcdopmaTopax, KOHCTPYKUME KOTOpbIX MNpefycMOTpeHa pas3bopka, [O/MKHO OblTb  MEcTo
ONA  HaHeCceHust MOBepUTENbHOTO KnelMa wanm naomobbl. KneliMo wam nnomba [JOMmkHbl MPensTcTBoBaTb — pas-
60pKe TpaHchopmaTopa 6e3 NX HapyLLIEHWSI.

6.10.9 TpaHcchopmatopbl C Maccoii 6onee 20 K OO/MDKHbI MMETb YcTpoiictBo no FOCT 12.2.007.0 gns
nogbema, OnyckaHus W yaepxaHusa WX Ha Becy. [1pu HEBO3MOXHOCTM  KOHCTPYKTMBHOMO  BbINO/IHEHWS  TakuX
Mp1Croco6seHnii B PYKOBOACTBE MO  3KCU/lyaTaumm cnefyeT ykasblBaTb MecTa 3axsata TpaHcchopmartopa npu
TakenaxHbIx paboTax.

6.10.10 MeTa/MyeckMe 4YacTu TpaHcqiopmaTopa, MNOABEPKEHHbIE KOPPO3UM 04 BO3AENCTBMEM  KMMa-
TUYECKVX (PaKTOPOB BHELLHE cpeabl, A0/DKHbI MMETb 3aLLMTHOE NOKPbITHE.

6.11 TpeboBaHWs K HAAEXHOCTY

6.11.1 B [JoKyMeHTauMM Ha TpaHChopMaTopbl KOHKPETHLIX TWMOB CriedyeT YyCTaHaB/MBaTb CPEfHIo Ha-
paboTKy [0 OTKasa B cootBeTcTBUM ¢ FTOCT 27.003.

6.11.2 CpenHuii cpok criyx6bl TpaHcdhopmaTopos He MeHee 30 fET.

6.11.3 B pgokymeHTauym Ha TpaHcdopmaropbl KOHKPETHbIX TUMOB [AO/MKHbI OblTb YCTaHOB/EHbI Tpebosa-
HWS1 K PEMOHTOMNPUIO4HOCTW.

6.12 KOMNNEKTHOCTb

6.12.1  KomnnektHoCTb TpaHcthopmatopa [O/mkHA ObiTb  YCTaHOB/EHa B JOKYMEHTaumm Ha  TpaHcdop-
MaTopb! KOHKPETHbIX TUMOB.

6.122 K TpaHcthopmatopam npuiaraloT  3KCrulyaTauMoHHyro  AokymeHTaumio no OCT  2.601: nacnopr,
PYKOBOACTBO M0 3kcruyaraumn, segomocty UMM (npy Hannumm).

[na TpaHchopmatopoB Ha HOMUHasIbHOE HanpsbkeHve a0 10 kB. N0 COMMacoBaHWio Mexay W3roToBuTe-
Nem v noTpebuTenem, NacnopT MOXKET ObITb 3aMEHEH 3TVKETKON.

[nsa  TpaHcdopmatopoB Ha  HanpsbkeHve 0.66 KB HOMEHKIatypa  SKCrulyaTaupoHHOW — AOKyMEHTaLMM
MOXeT OblTb COkpalleHa W [JomkHa ObiTb YCTaHOBMeHa B [OKyMEHTaLuM Ha  TpaHchopmaTtopbl  KOHKPETHbIX
TWMNOB.

6.13 MapkmpoBka

6.13.1 Kaxxaplli TpaHcdopmatop [O/MKeH MMeTb Tabnuuky (Tabnvukv), Ha KOTOPOM A0/MKHbI ObiTh yKa-
3aHbl:

* TOBapHbII1 3HAK UM HAMMEHOBAHVIE NPEANPUATUS-M3TOTOBUTENS.

* HammeHoBaHue «TpaHcopMaTop Toka;

* TUN TpaHcdopMaTopa 1 KIMMaTUyecKoe UCTNOSHEHNE;

* MOPSAKOBbLIA HOMEP MO cUCTEME HyMepaLn MPeanpUATUS-M3roTOBATENS:

* HOMWHasILHOE HarnpshkeHne. KB (KpoMe BCTPOEHHbIX TPaHCdIOpMaTopoB);

* HOMWHaUIbHas YacToTa. 'l (Npu yacToTe 50 My, AonycKaeTes He ykasblBaTb):

* HOMEpP BTOPMYHOA OOMOTKM (TOMLKO A/ TPaHCOpMaTopoB C ABYMS Wi 6o5ee  BTOPUYHbIMU - OBMOT-
Kamw);

*  HOMMWHa/bHbIA  KO3IIMUMEHT  TpaHcdopMauyn OOMOTOK (B BWUAE OTHOLIEHWS  HOMWHasIbHbIX — TOKOB:
NepBVYHOTO Y BTOPUYHOIO);

* K7acC TOYHOCTU [N BTOPUYHBIX OOMOTOK cornacHo 6.4. [nsa BTOPUUYHbIX  OOMOTOK, NpeaHasHaueHHbIX
NS 3MepeHuii 1 3aLwmTbl, CriefyeT ykasblBaTb 068 HOMVHATbHBIX K1acca TOYHOCTY;

*  HOMMHa/TbHbIA  KO3thchmumeHT 6e3onacHocTM npubopoB  Kg, (4N BTOPMYHbIX  OOMOTOK, MpegHasHa-
YEHHbIX A/19 M3MepeHua U AN1a ydeta). s TpaHcdiopmaropoB Ha HOMMHauibHOe HampsbkeHve 0.66 kB pony-
ckaeTea Kg oy He YKasblBaTb, €CM OHY NMPUBEAEHBI B PYKOBOACTBE MO IKCTUTyaTaLmm:

* 3HayeHue HOMMHa/ILHON npeaenbHoin  kpatHocTn /C.,, (4719 BTOPMYHbIX  OOMOTOK, NpefHasHaYeHHbIX
ana  3awmtel). 1A TpaHCcpopmaropoB Ha HOMUHasibHOe HarpsbkeHve 0,66 KB gonyckaetcsa Ky, He ykasbl-
BaTb. EC/IN OHN MPYBEAEHDI B PYKOBOACTBE MO0 3KCIU/TyaTaLum;

* HOMUWHasIbHas BTOpUYHaA Harpyska. BA:

e Macca TpaHcthopmatopa, K (TONbKO A1 TpaHCopMaTopoB Maccoid oT 10 Kr M Bbille, TpaHCMopTw-
pyembIxX B Hepa3obpaHHOM BUE;
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» 006O03HauYeHNe [OKYMEHTA Ha TPaHCPOPMATOPbl KOHKPETHbIX TUMOB WM 0OO3HAYEHWE  HACTOSILLETo
CTaHgapTa:
* 10f,BbiMycka (Ha TpaHcdhopmaTopax, MpeaHasHaueHHbIX [1 3KCMopTa, HE YKasbIBatoT).

MpumeyaHne 1 —JlonyckaeTcA HaHOCUTL MEPEYNCSIEHHbIE  JaHHble Ha  OfHY WM HECKO/IbKO Tabmyek, a Tawke
HaCTUYHO W NMOSTHOCTLHO Ha 3/TEMEHTbLI KOHCTPYKLUMA Tpchd)opl\naTopa.

MpumeyaHune 2— Tlpy HegocTatke Mecta Ha Tab/vMyke [OMyCKAeTCs  [aHHble M0 MEepeyucriervsaM  f). €). u) o)
HaHocUTb 6e3  yKasaHus HauMeHosaHusi napameTpa {Hanpumep 6 kB. 50 Tu). npu 3TOM JaHHble M0  MEPeYncrieHnsM  K)  H)
HaHOCAT B COYETAHMM W MOC/MEQOBATENIBHOCTM  COMMlacHO — criefyowwyM  npuvepam: 30 B-A 5P 10  (HOMMHanbHasi  BTOpu4Has
Harpyska 30 B-A.  HOMMHa/IbHbIA  KMacC TOYHOCTM 5P HOMWHasbHas npedenbHast  kpatHocTb  10); 20 BA 05 10  (Homu-
HafbHasi ~ BTOpuYHas  Harpyska 20  BA.  HOMMHa/bHbIA  KMaoc  TouHocTM  05. HOMMHa/IbHbIA  KO3thMLWEeHT  Ge3omacHoOCTV
npu6opos 10).

MpumeyaHue 3 — [lonyckaeTcs, KpOME [JaHHbIX, YKa3aHHbIX B HaCTOSILLEM TMyHKTE, HAHOCUTb Ha Tabnmuky Ao-
NOJTHUTESBHYHO MHCPOPMALIO B COOTBETCTBIV C IOKYMEHTALMEN Ha TpaHchopMaTopbl KOHKPETHBIX TVMOB.

MpumevyaHne 4 — TpaHcdopMaropbl C  paclUMpeHHbIM — AVana3oHoOM  MEPBUYHOO  Toka MO 6.4.2  [JO/DKHbI  MMETb
0603HaueH e «paciil.a C ykasaHmeM, [0 Kakoro ToKa pacLuvpeH avanasoH — ao 150 nm 200 %6.

[ns  TpaHcdhopMaTopoB C  HECKOSbKAMM - BTOPUYHBIMKA - OBMOTKAMWU WA C  OTBETB/IEHUSIMA HA  BTOPUYHbIX
00MOTKaX fAaHHble MO MEPEYUCTIEHUAM M) — H) YKasbiBalOT /19 KaKAO/W BTOPWYHON OOMOTKM M KadKOOro OT-
BETB/IEHUS.

[ns  BCTPOEHHbIX TpaHCCHOPMATOpPOB, MpefHasHaYeHHbIX /1 UCMOMb30BaHWUA  BHYTPW  APYrol0  U3gdenvs,
Tabnmuky (Tabnnukn) C TEXHUYECKMMM [aHHbIMK  CriefyeT MoMellaTb Ha Kopryce 3TOr0 M3LenMs, a Ha cammx
TpaHcchopMaTopax creayeT ykasblsaTb:

* TUWM BCTPOEHHOrO TpaHcthopMaTopa;

*  HOMVHaUTbHbIA  KO3(OIMUMEHT  TpaHcchopMauy  (MPU Ha/IMYMKM - OTBETB/IEHWIA  YKa3bIBAKOT — HaMBO/bLUMIA
KO3hOMLMEHT TpaHcthopmaLmm);

* MOPSAKOBbI HOMEP MO CUCTEME HyMepaLWn NPeANPUSTUS-U3TOTOBUTESS.

6.13.2 Yactnm TpaHctopMaTopoB, TpPaHCMopTMpyeMbiX € pa3obpaHHOM BWAe, [O0/DKHbl MMETb  MapKipoB-
Ky. obneryatollyro cOopky TpaHChOpMaTopoB Ha MeCcTe MOHTaXKa. Buabl M Crnocobbl HaHECeHUs MapKVIPOBKY
[OMKHbI BbITh YKa3aHbI B 3KCM/TyaTaLMOHHOM AOKYMEHTALWN.

6.13.3 Cnocob HaHeceHWs MapKUpPOBKM Ha Tab/Muky, a Tawke Crocobd MapkMpoBaHUA BbIBOAOB OOMOTOK
(cm. 6.9) AOMKHBI 0BECNEeUMBATL YETKOCTb HAAMUCEN B TEUEHME BCETO BPEMEHW SKCTTyaTaLymn TpaHcqopMaTopa.

6.13.4 MapK/poBKa TPAHCNOPTHOI Tapbl — o FOCT 14192.

6.14 YnakoBka

6.14.1 Bce HeokpalleHHble MeTa/Myeckse 4acTu TpaHcdiopmaropa (BKkI4Yas 3anacHble  4yactu, npu
UX Ha/mMumv), MOABEPXEHHbIE BO3AENCTBUIO BHELUHEl cpeabl B MNpouecce TPaHCMOPTUMPOBaHMS W XpaHeHus,
[JO/MKHbI  ObITb  3aKOHCEPBMPOBaHbI C MOMOLLBI0 CMas3oK WM APYTUM  HaAEeXHbIM  Croco60M Ha CPOK  XpaHeHWst
He MeHee TpeX NET.

6.14.2 YnakoBka [oO/kHaA obGecneuvBartb COXPaHHOCTb TpaHCOpMaTopoB MpWM  UX  TPaHCMOPTUPOBaHW.
814, ynakoBKk/ AOHKeH ObITb NPefyCMOTPEH B JOKYMEHTaLMM Ha TpaHCopMaTopbl KOHKPETHBIX TUMOB.

6.15 TpeboBaHWs MO 3KOMNOTUM

6.15.1 TpeboBaHMS K HanpsPKEHUIO PadMONOMEX MNPeabsBMsSOTCA A9  TpaHcqlOpMaTopoB  knacca Ha-
npsbkeHns 110 kB v BbiLwe.

HanpsbkeHne pagyornomMex He A0/MKHO npesbiLuars 2500 MkB npun 1.1 UM.p/iv3.

6.15.2  W3rotoBuTeNb A0/DKEH MPeAoCTaBNATb  MHopmauyio 0 /obbIX  BAMSHUAX TpaHcdopmatopa  Ha
NPVPOAHYIO Cpedy BO BPeMSsI 10 3KCIU/TyaTaLmm, a Talke 0 AeMOHTaxke U yTui3aLmmn 06opyaoBaHus.

7 TpeboBaHusA 6e30MacHOCTU

7.1 TpeboBaHMsi 6e30MacHOCTY K KOHCTpyKuMM TpaHcdiopmatopos — no [OCT 1220070 wn TOCT
12.2.007.3.

7.2 TpeboBaHusa 6e30MacHOCTV MpY UCTbITaHKSAX TpaHcdiopMaTopos — no FOCT 8.217 n FOCT 12.3.019.

7.3 PexomeHayemas MuHUMasbHast CTeMeHb  3alWTbl  KOPMYyCOB  TPaHCHOPMATOPOB, WCMOMb3yeMblX /15
YCTaHOBKM BHyTpY nomeLleHns — IP 20 no FOCT 14254.
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[JaHHoe TpeGoBaHVWe HEe pPacnpoCTpaHseTCs Ha YCTAHOBKW, B KOTOPbIX OGCMyKMBAOWWMIA NepcoHan He
MOXET MOMyuMTb [OCTYyN K TpaHcchopmaTtopy 6e3 NpeaBapuTesibHOTO CHSTUS  HampsbkeHust ¢ TpaHcchopmaropa
W MPUHSTVASI  COOTBETCTBYIOLLWX Mep 6e30nacHoCT  (Hanpumep, 6/I0KMPOBKM,  BbIMOMHEHWSI  OCOBbIX  MHCTPYK*
UMA Mo SKcrvyaTauym M T. M.). 6 TakoM c/ydae [OKYMEHTaUMs Ha W3fenve [o/hkHAa COoAepXaTb YeTKve ykasar
HISt O HEOGXOAVIMOCTY MPUHATUS AaHHBIX Mep.

PekoveHayeMasi MUHUMa/IbHasi CTeMeHb  3alyTbl  KOPMYCOB  TPAHCOPMATOPOB  HAapYHOW  YCTAHOBKM —
IP44 no FOCT 14254.

8 [lMpaBuna npuemku

81 [nAa npoBepks COOTBETCTBMSA TPaHCIOPMATOPOB TPeOOBaHUSM HACTOSLLEr0 CTaHfJapTa M [AOKyMeH-
Taumm Ha TpaHCcdopMaTOpbl KOHKPETHBIX TUMOB CrIEAYET NPOe3AUTb UCTIbITaHUS!:

* [/19 YTBEPXAEHUA TUNa;

* KBa/IM(PMKALMOHHbIE,

* MP1EMO-CAATOYHbIE;

* Mepuvoanyeckme;

- TUNOBbIE.

82 OO6bem KCMbITaHNA M NPOBEPOK, B 3aBWCMMOCTM OT KOHCTPYKTMBHBIX OCOGEHHOCTE W  HasHa4eHVst
TpaHcthopmaTopa, crnefyetr Bblbupatb Mo Tabruvue 14 1 ycTaHaB/wWBaTb B AOKyMeHTaUmM Ha TpaHcchopmaro-
Pb! KOHKPETHBIX TUMOB.

WcnbimaHnsa  TpaHcdhopmaTopoB, npefHasHauveHHbIX 471 paboTbl npyu 4vactotax 50 m 60 Iy, Ha cooTBeT-
CTBME BCeM TpebOoBaHMSIM HaCTOSILLEro CTaHgapTa npoBogAaT npu 4vactote 50 U, 4TO ykasbiBalOT B Macriopre.
Mpn 3TOM pesy/bTaTbl WCMbITaHWA TPaHCOPMATOPOB, NPeAHa3HaYeHHbIX A9 paboTbl Mpu yactote 60 U, He
KOPPEKTUPYIOT, KPOME pe3y/ibTaToB WCMbITaHWiAi Ha HarpeB NpY MPOAO/DKATENBHOM  pexuMe paboTbl M Ha  CTOM-
KOCTb K TOKaM KOPOTKOrO 3aMblKaHWs, KOTopble criefyeT oueHvBath € ydetom 9.9.7 1 9.10.3 COOTBETCTBEHHO.

Tabnunua 14— O6bem CTbITaHWI 1 MPOBEPOK

Heobxoaymoe?» NPOBELEHVS UCTIbITaHWIA [MyHKT HaCTosILLIEro CTaHaapTa
HanmveHosaHve
UCTbITaHHa Y MPOBEPKU [ns yTBEpX- KBaUmMdvKa- npremo- nepviogu- TexHuyecke MeTogp!
JeHvs vna LIMOHHbIX CAATOYHbIX YeCKUX TpebosaHus KOHTpOSAA

1 TlpoBepka Ha  COOTBET-
cTBUE TpeboBaHUAM cbo- + + + + 6.1;6.9;6.12.2 91
POYHOrO YepTeXa
2 VcrbiraHve 31eKTpUYe-
CKoi MPOYHOCTU 13onaLum
NepBUYHON 0BMOTKN OfHo- - + + ¢ 6.3.1 921

MWHYTHbIM HanpsPkeHnem
I'IpOMbILLU'IeHHOVI 4acTOoTbl

3 VcnbitaHve  vsoniALymM - nep-
BWYHOM  OOGMOTKM  HanpsbKeHW- - + - - 6.3.1 921
€M rpo30BOro MMMYrbCa*)

4 VcnbimaHve 3NEKTpUYe-
cKoli MPOYHOCTN 130N
TpaHcghopmMaTopoB c HO-

MVHa/TbHBIM HarnpsbkeH1em - + - 4 6.3.1 921
330 kB © Bblle Hanpshke-

HYem KOMMYTALWIOHHOrO

nMnybca

5 VcnbimaHve BHYTPEHHew
1307151 NepPBUYHON 06-

. 0 - - 6.3.1 921
MOTKW Ha CTOVKOCTb K  Te-
T/10BOMY NPo6oto
6 TlpoBepka  A/MHbI  NyTW ) + ) ) 631 632 922

yTeukn
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HavmeHoBaHve
VCTIbITaHVIS 1 NMOCBEPKN

Heo6xoaMMoCTb NMPOBEAEHNS UCTIbITaHNI

TyHKT HACTOSILLErO CTaHAapTa

LN YTBEPXK-
[eHns Tuna

«eenudmee-
LIMOMMbIX

rpuemMo-
COATOUHbIX

nepvioay-
UeCckVx

TexHuyeckve
TpebosaH/si

MeTogp!
«ouTpons

7 VcnbitaHne
OHHON  V3OMALMN
pOBaHHbIX 0GMOTOK

MEXyCeKL-
CEKLVIOH-

6.33

923

B Vcnbitanve vsonsiym  nep-
BUYHO/ ~ OBGMOTKM  rasoHarnosn-
HEHHbIX TpaHcthopMaTopoB
NPy  OCTArTOUHOM  [JAB/IEHUN
rasa, paBHOM Hy/1to

6.3.5

921

9 VcnbimaHua ANEKTPUYE-
CKOi MPOYHOCTU 130MALMN
BTOPWUYHbIX ~ OOMOTOK  OAHO-
MWHYTHbIM HanpshkeHeM
MPOMBILLIEHHO YaCTOTbl

6.34

924

10 W3wvepeHne ypoBHA Ya-
CTUHHBIX paspsfoB  TpaHc-
hopmMaTopoB € YpOBHEM  U30-
naum «a» no NOCT 1516.3

6.3.6

925

11 VicrbiraHue
KOBOW M30/159LWM

MEXYBUT-

6.3.7

9.26

12 V3mepeHnve COMnpoTUB-
JIEHVS V301ALMN OOMOTOK

6.3.8

9.3

13 MWcnbmaHne npobbl  Mac-
fa  MacnsHbIXx  TpaHcdopma-
TOPOB:

14 Onpepenexvie
HOro HanpshkeHns

npo6me-

6.3.9

94

15  OnpepeneHvie  TaHreHca
ya  QUSNEKTPUYECKUX  TO-
Tepb Macra  TpaHcthopma-
TOpoB Knacca  HanpsbkeHus
110 kB v BbILLE

6.3.6;6.3.9

9.25;94

16 Onpepgenexve Bnara- WU
TB30COAEPKaHUS, XpomMaro-
rpacpyHeckmin aHanm3

6.10.5

94

17 NMpoBepKa NnossapHOCTU

6.9

95

18 OnpefeneHne TOKOBbIX W
YT/I0BbIX NOrPELLHOCTEN

64.2

9.5

19 Mpoeepxa
KpaTHOCTU {onpeneneHvie
NoJsHOM MOrPEeLLHOCTY) BTO-
PUMHBIX 0OMOTOK /159 3aLLMTbI

npeaensLHoli

51:64.3

9.6

20 Mposepka  KoadhdhULEH-
Ta  6esomacHocTM  NpuGOpoB
BTOPMYHbIX OBMOTOK A1 U3-
MepeHuit

51

9.6

21 Onpepenexvie Konnye-
CTBEHHOM yTeukn rasa raso-
HarnosHEHHbIX TpaHcchop-
MaropoB

6.10.3.2

9.7
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OkoH4aHve Tabnuubl 14

Heobxoa1MOCTb NPOBEAEHVS UCTIbITaHWIA [MyHKT HacTosALLEro CTaHaapTa
HanmeHosaHve
UCTbITaHHa Y MPOBEPKU [ns yTBEpX- KBaUMdvKa- npremo- nepviogu- TexHuyecke MeTogp!
JeHvs Tvna LIMOHHbIX CAATOYHbIX YeCKUX TpebosaHus KOHTpO/SA
22 Onpefenexve Toka Ha-
MarHuuvBaHys BTOPUYHBIX 4 + + + 6.5 9.8
06MOTOK
23  WcnmblraHve  Ha  Harpes
npyv  MPOAO/DKATENBHOM  pe- - + - - 6.6 9.9
XVime paboTbl
24 VicmbiTaHve  Ha  CTOW-
KOCTb K  TOKaM  KOPOTKOro
3aMbIX3HUA (venbitanms Ha - + - - 6.7 9.10
3/1EKTPOAVHAMUHECKYHO "
TEPMUYECKYIO CTOMKOCTb)
25 Vi3mepeHve COrnpoTuB-
neHva BTOPUYHbIX 0BMOTOK - + o] ¢ 6.8 9.11
MOCTOSIHHOMY TOKY
26 VcnbmaHve M3C/I0Ha-
JIONHEHHbIX TpaHcchopmaro- - + + + 6.105 9.12
POB Ha repMeTUYHOCTb
27  UcnbmaHuss  Ha  ycToid-
YMBOCTb K BO3AENCTBIO
. + .
KMMaTUYECKNX chakTopos 0 621 9.13
BHELUHEN cpespbl
28 cnbmaHnss Ha  ycTOW4M-
BOCTb K BO3AEUCTBUIO  MeXa- - + - o] 6.2.3 9.13
HUYECKVX akTOpoB
29  Wembimanve  Ha  npod-
HOCTb npu TpaHCnopT!po- - + - - 6.14.2:10.1 9.14
BaHWN
30 MWcrnbimaHve — ynakoskM - Ha _ + ) ) 6142101 915
cbpacbiBaHve
31V MoareepxaeHne cpes- B ) ) R 6111 916
Hein HapaboTKY 10 OTKasza
32 VicnbitaHne Ha  BHYTpeH-
Hee [yrosoe 3aMblkaHve
MacC/IOHaMOMHEHHbIX 7] ra- - + - - 6.10.6 9.17
30HArNOHEHHbIX TpaHchop-
MarTopoB
33 VcrnbitaHve Ha  CTeneHb B + 73 919
3aLLMTLI KOPIYCOB
34 VcnbitaHne MHOroKpar-
HbIM Cpe3aHHbIM My B o ) ) 631 918
COM Ha BbiBOZAX MEPBUYHON
06MOTKM
35 VcnbitaHwe no — onpege-
NeHno HanpshkeHA paguo- - + - - 6.15 9.20
romex

MpumeyaHunsa 1— [15 WMHHBIX TPAHCOPMATOPOB HE NMPOBOAAT.

MpuMeyaHUsa 2— 3HaK «+» 03HAYAET, UTO UCTbITaHVE MPOBOAST: 3HAK «-» HE NPOBOASAT: GykBa «Ox» 03HAYa-
€T. 4TO UCTIbITaHME NPOBOAST, EC/IM 3TO YKA3aHO B JOKYMEHTALIVM Ha TPaHCHOpMAaTOp KOHKPETHOO TUna.
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8.3 OO6Lume NonoxeHns

831 Tpn wcnblmTaHnax KBaMGVKALWOHHDBIX, NEepUOaMYECKUX, TUMOBbIX, O/19 YTBEPXKAEHUA Tuna OTAe lb-
Hble WUCMbITaHWS, He BAMSIOLWWE Ha pe3ynbTaTbl APYTMX WCMbITaHWl, MpeaycMOTPEHHbIX B Tabmvue 14. pgony-
CKaeTcA MpoBOAWTL Ha pasHbiX  TpaHcdopmartopax —{napasviefibHble  uchbitaHus). [MepeyeHb  napainesibHbIX
UCTIbITaHWIA CieayeT yCTaHaBMBaThb B JOKYMEHTALMN Ha TPaHChOpMaTOpbl KOHKPETHBLIX TUMOB.

8.3.2 JlonyckaeTcs COBMELLIEHME OTAEbHbIX BAAOB UCMbITaHUiA, Nepeync/ieHHbIX B 8.1.

Mpy  Ha/mMuMM  pa3nYHbIX  UCTOSHEHUI  TPaHCCHOPMATOPOB  MCTbITaHUS  Af1A  YTBEPXKAEHUS TuMma, KBasu-
(MKaLMOHHbIE.  Mepuoguyeckne, TUMOBblE U Ha  COOTBETCTBUE YTBEPXAEHHOMY TWMy CrefyeT npoBOUTb Ha
TUNOWC/IONTHEHUAX. [/151 KOTOPbIX COOTBETCTBYIOLLVIE UCTIbITAHNSA AB/IAOTCH HAVG0/1EE KPUTUHECKUMA.

8.3.3 TunoucnonHeHWss 1 4Mc/io TpaHCIOPMATOPOB, MOABEPraeMbIX KadkOMYy WCMbITAHWIO, CrefyeT  yka-
3bIBaTh B JOKyMEHTaLMM Ha TpaHCchopMaTopbl KOHKPETHbIX TUMOB.

834 Ipn nNp1MemMocAaTtouHbIX WCTbITaHUAX TpaHCOPMAaTOpPbl MPESbABISIOT K MpUeMKe MOLUTYYHO  Wu
napTsM/ 1 NOABEPratoT NPOBEPKE CrI/IOLLUHLIM KOHTPO/IEM.

835 OrtgenbHble WUCMbITaHWUS [OMYyCKAETCA MNPOBOAMTL Ha COOPOUYHbIX eAuHMLAX W AeTansax TpaHcdop-
mMatopa. Jlonyckaetcsi, B TeXHUYeCkM OOOCHOBaHHbIX CAyvasiX, MNpyM  UCMbITaHUAX  KBa/IMCOUKALWIOHHBIX, nepu-
OfMYeCKMX. TUMOBbIX W [ONS  YTBEPXKAEHVWS TWna 3acuuMTbiBaTb UCTbITaHWS  TpaHChopMaTtopoB  ApYrX  TUMOB,
VUMEIOLLIMX  aHa/IOMMYHblE  KOHCTPYKTVBHbIE WM TEXHOSOTMYECKME PELUEHVMS W OAMHaKOBble MPUMEHSeMble  Ma-
Tepuasibl. PV HAIMUMK TakVX YKa3aHUi B OKyMEHTaLMN Ha TpaHchopMaTopbl KOHKPETHBIX TUMOB.

8.3.6 TllocnenoBate/lbHOCTb  UCTIbITAHUIA MOXET ObITb  NPOW3BO/SIBHON, €CM  WHble TpeboBaHWs He YycTa-
HOB/1EHbI B JOKYMEHTALWN Ha TpaHCqopMaTopbl KOHKPETHBIX TUMOB.

8.3.7 TMpn oTpuuatesibHbIX pesysbTatax MpPUEMOCAATOYHbIX, MEPUOANYECKUX W TUMOBbIX UCMbITaHWiA  Mo-
cne yctpaHeHus AechekToB MOBTOPHbIE WUCMbITAHWS MPOBOASAT B MOMHOM OObeme WM. B TexHWYeckM 060-
CHOBaHHbIX C/ly4asix, B COKpaLUEHHOM O6beme: MOBTOPSIOT WCMbITaHus, MO  KOTOPbIM  MO/yYeHbl  HeynoBMeT-
BOpUTE/IbHbIE ~ pe3y/ibTartbl, WCMbITaHUs, KOTOpble MOIM  MOB/MATb Ha  BO3HVKHOBEHWE [ed)ekToB, a Taioke
UCTbITaHWS, KOTOPbIE HEe NPOBOAWUCH.

ECnv  KOHKpETHbIE MPUYMHBLI  HEYAOBMETBOPUTENIBHOMO pe3ysibTata He  YCTaHOB/IEHbI, MOBTOPHbIE UCMbITAHWA
Mo MyHKTam HECOOTBETCTBWS NPOBOAAT Ha YABOEHHOM YKc/ie 06pasLoB (KpoMe NpMemMOo-CAATOUHbIX UCTbITaHWIA).

Pe3ynbTarbl NOBTOPHbIX UCTbITaHMWIA SBSHOTCS OKOHYATE TbHLIMM.

8.4 KBa/mMhmKaLMOHHbIE UCTIbITaHWA

8.4.1 TMopsaok NpoBeaeHUs KBaMKaLWMOHHBIX UcnbiTaHuii — no FTOCT 15.001 n FOCT 15.309.

84.2 [lonyckaeTcs 3acuuTbiBaTb B KAYecTBe KBA/MCDUKALIOHHBIX WUCTbITAHWA WCTbITAHWA  OMbITHBIX  00-
pasLoB. NPoBeAeHHbIE B COOTBETCTBUM C Tabnmueli 14. ecrivi cob/toaeHb! CeayoLye YCroBus:

- OMbiTHble 06pasupbl OGblM  WU3TOTOB/MEHLI MO TEXHO/IOMMM U Ha  06OopyAOBaHMM, NPedyCMOTPEHHbIX /15
CEPUIAHOrO NPOV3BOACTBA;

* PV U3rOTOB/IEHUM YCTAHOBOYHOW CEPUM He MpOBOAWSIAChL [0paboTka KOHCTPYKUMM, Tpebyrolas npo-
BeAEHVS UCTIbITaHWIA:

- BPems, npollealee Mocne WCMbITaHWiA OnbITHbIX 0OpasLOoB, HE MPEBbILAET CPOK, YCTAHOB/EHHbIN ANA
NepUoANYECKUX UCTIbITaHWIA.

Ecrm 3TM ycrnoBusi He COOMOfeHbl, TO MNPU  COOTBETCTBYIOLLEM TEXHWYECKOM OOOCHOBaHWM  [AOMYyCKaeTCs
3aCUMTbIBATH MCMbITAHWSA, Ha pesy/ibTarax KOTopbIX HECOO/IOAEHVE YKa3aHHbIX YCIOBUI HE OTPaXKaeTCs.

85 T[pvemMo-caaToyHble UCTbITaHWSA  MPOBOAUT  CYX0a TEXHUYECKOrO KOHTpons /6o  Apyras,  YrosiHo-
MOYEHHas Ha 3To Cy6a NpeanpPUATUS-U3roToBUTENS.

O[fHOBPEMEHHO C  MPUEMO-CAATOYHBIMUA  UCTIbITAHUAMM  KadkbliA  TpaHcdiopMaTop  [O/MKeH  noasepratbCst
NepPBVYHON NOBEPKE MO MPaBWsIaMm, MPUHSATLIM B CTPaHe-n3rotoenTese. u Metoguke — no FOCT 8.217.

8.6 lMepuopnueckrie UCTbITaHNA

8.6.1 [lepvognyeckme UCTbITaHAS CcnefdyeT MNPOBOAWTL Ha  TpaHcdiopmartopax CepuiiHOro Mpov3BOACTBA
He pexe ofHoro pasa B 5 feT.

MoaTBepxaeHne cpegHeil HapaboTKM [0 OTkasa nepBbli pa3 npoBogAaT uepes 10 feT nocre Havana
CEepUHOro NPOU3BOACTBA, 3aTEM — HE peXxe 0AHOro pasa B 5 ner.

8.6.2 [EC/M npou3BoACTBO TpaHCopMaTopoB ObU1o MPEPBAaHO KO BPEMEHU HACTYM/IEHUS CPoka oyepes:-
HbIX MEPVOANYECKVX UCMbITAHWA, TO MpU BO30OHOB/EHWM BbiNycka CriefyeT MpPOBOAUTL MNepuoauyeckne  UCrbl-
TaHus TpaHchopMaTopoB Ha 06pasLIax NePBO NAPTUN, M3rOTOB/IEHHOI NOC/E BO30GHOBEHUS NPOM3BOACTBA.

[o 3aBeplieHns oTaenbHbIX (4AMTENBbHBIX MO0 BPEMEHW) WCMbITaHui, BXOAAWMX B O6bEM nepuognye-
CKMX WCMbITaHWA, OCHOBaHWEM [ANs Bbifycka TpaHC(IOPMAaTopoB SBMSIETCA NPOTOKON  Npedbiaylumx  nepuoau-
UECKMX UCTIbITAHNIA.
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8.7 TunoBble WCMbITaHAS CcriedyeT MpPoBOAWMTL B MOMHOM WM COKPALLEHHOM O6beMe  KBa/IMCOUKALYIOH-
HbIX MCMbITAHWIA MPU  UBMEHEHWM  KOHCTPYKLUWMM, MPUMEHSIEMbIX MaTeEPUasioB WM TEXHOMOMMM  MPOM3BO/ACTBEA,
€C/IN 3TV UBMEHEHUSI MOTYT OKa3aTb B/IVSIHWE HA XapaKTePUCTVKV WU NapameTpbl TPAHCHIOPMATOPOB.

8 3aBMCMMOCT OT XapakTepa BHOCHMOTO W3MEHEHWSI (M3MEHEHMIA) WCTbITaHWAM  AomnyckaeTcs  nofsep-
rarb OTAe/bHble CE0POUHbIE EAMHULILI, AETANM, 06PA3Lbl MaTepUasioB 1 Ap.

8.8 VcrbITaHvs AN yTBepXAEHVS TVMa CrieflyeT NPOBOAVTL MO NPaBusiam, MPUHSTLIM B CTPaHe-M3roToenTere.

9 MeToAbl KOHTPOA

9.1 lMpoBepKa Ha COOTBETCTBME TPEGOBaHMSIM CEOPOYHOTO YepTexa

9.1.1 TlpoBepke nog/iexar:

e rabapuTHblel), YCTAHOBOYHbIE W MPUCOEAVHUTENbHbIE pasMepbl, 47151 KOTOPbIX Ha COOPOYHOM UepTexe
yKasaHbl NpefiebHble OTKIOHEHNST,

* Macca TpaHcdopmatopal);

* COCTOSIHME MOBEPXHOCTU HAPYXKHBIX U30MALMOHHBIX YaCTel:

* COCTOSIHME 3aLLMTHbLIX MOKPBITUIA HAPYXKHBIX YacTeld;

* COCTOSsHVIE MN/10LLR/I0K NOA, 3a3EM/ISIOLLYE 32KMMb;

* MPaBWUILHOCTb 3aMN0/HEHNSt TAG/IMYEK TEXHAYECKUX AAHHBIX;

* MapK1pOBKa BbIBOJOB;

* KOMI/IEKTHOCTb.

MpoBepky MPOBOAAT  BHELIHMM  OCMOTPOM, W3MEPEHWEM  YHVBEPCA/bHBIM — M3MEPUTESIbHBIM  UHCTPYMEH-
TOM. MpY MOMOWY LIAG/IOHOB, a Taioke B3BELUMBAaHMEM TpaHcdopMaTtopa Ha Becax O0OWEero NpUMEHEHUs WM
NPV NOMOLLY MPYXVHHOTO AMHAMOMETPA.

9.1.2 TMpv NpMEMO-CAATOYHLIX WCMbITAHUSX PasMepPbl  AOMyCKaeTcs MPOBEPSTb Ha  AeTa/isiX U COOPOUHbIX
enH1Lax Ao cbopkv TpaHcdiopmaTopa.

9.1.3 [JonyckaeTca onpefensT MacCy TpaHcdhopmatopa CyMMMPOBaHWMEM MacC €ro  OTAefbHbIX  COO-
POYHbBIX €AVHUL,

9.2  VcnbiTaHue n3onauum

921 W3onaumo nepeUYHO 06MOTKA UCTIbITLIBALOT:

[A/15 TpaHCcqlopMaTopoB Ha HOMUHaTbHOE HanpshkeHue 0.66 kB — no MOCT 2933:

4115 TpaHcqlopMaTopOB Ha HOMUHaUTbHBIE HanpsbkeHus oT 3 4o 750 kB BktounTeisHo — o FOCT
1516.2 wnTlOCT 1516.3;

McnbiraTenbHble  HanNpsbkeHWst  NPpUKIaabiBalOT  Mexay OOHVMM K3 BbIBOOB (WM 3aMKHYTLIMW  HAKOpOT-
KO BbiBOJAMM) MEPBMYHOM OBMOTKM W  3aMKHYTbIMMA HAKOPOTKO BbIBOZAMM BTOPUYHBIX OBMOTOK, K KOTOPbIM
JO/MKHbI  BbITb  NpPUCOEAMHEHbI  3a3eMsIsieMble  YacTu  TpaHcdopmartopa. s TpaHcqiopMaTopoB, HE  MMELLMX
COOGCTBEHHON  IEPBUYHON  OOMOTKM, CMOCO6 MPWIOKEHWS  HanmpsbkeHust  criedyeT ykasbiBaTb B AOKyMeHTauuu
Ha TpaHCgOpPMaTOpPbl KOHKPETHBIX TUMOB.

Mpy OTCYyTCTBUMM B KOHCTPYKUMM TpaHchopMaTopa 3a3eM/ISIEMbIX 3/1EMEHTOB B [OKYMEHTaLuW Ha TpaHc-
hopmMaTopbl  KOHKPETHbIX TUMOB  AO/DKHbI  ObiTb  yKa3aHbl METa//IMYECKME 4YacTW, KOTOpble MNP UCTbITaHWSX
[0/MKHbI BbITb NPUCOEANHEHbI K 3aMKHYTbIM HAKOPOTKO BTOPUYHLIM OOMOTKaM.

MeTogbl  UCTbITAHWMSA  M30NAUMM  MAC/NOHAMNO/HEHHbIX  TPAHCOPMAaTopoB  Ha  HOMUMH&UTBHOE  HarpsbkeHve
330 kB 1 Bbile cpesaHHbIM [PO30BbIM  UMMY/IbCOM U MHOTOKPaTHbIMW - CPE3aHHbIMU - UMMy IbCamu  CrieflyeT  yka-
3bIBaTh B JOKyMEHTaLMM Ha TpaHchopMaTopbl KOHKPETHBIX TUMOB.

922 [JnvHy nyTM yTeYKM BHELUHEA U30/1siUMM  TpaHChopMaTopoB Ha COOTBETCTBME TpeGoBaHusM  6.3.1
1 6.3.2 nposepstot o MOCT 9920.

9.2.3 MexayceKUnoHHY0 13onaumio ncnbitbisatoT no FOCT 1516.2.

WcnbiratensHoe  HanpsbkeHne 3 KB MpuKIaablBatoT  MOOYEpPEeSHO MeXay KOO cekumeli U coeayHeH-
HbIMW MEX/1y COBOI MPOUMMUN CEKLMSMY OOMOTKU.

924  V30NAumi0  BTOPWYHBLIX OOMOTOK TpaHcdopMaTopoB  ucnbiTbiBatoT no FOCT  1516.2. Vicnbimatesib-
Hoe HanpsbkeHve 3 KB npuknagpiBalOT MOOYEPEOHO MEeXay 3aMKHYTbIMW  HakOpOTKO BbIBOAAMM  KaXKAON U3
BTOPWYHbIX OOMOTOK WM 3aMKHYTbIMW HAKOPOTKO BbIBOJAMM MPOYMX BTOPUYHBIX OOMOTOK, K KOTOpbIM Mpucoeay-
HSAIOT 3a3emnisieMble  YacTy  TpaHccopmaropa. [pyu OTCYTCTBUMM B KOHCTPYKUMM  3a3eM/ISieEMbIX  YacTeli  crieayeT
pyKOBOACTBOBATLCA YKazaHUAMN 9.2.1.

> Kpome Npremo-CAATOUHbIX UCTIbITaHNIA.
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925  [onyctumMoe 3HaveHne MakCMMasbHOTO — Kadkyllerocs 3apsfa HEeOAHOKPATHO  BO3HMKAOWWMX — Ya-
CTVYHbIX pa3psaaos onpetenstot no MOCT 1516.3 n FTOCT 20074.

Vi3MepeHne MakCUMasIbHOMO — KaXKyLLerocs 3apsfa  HEOOHOKPATHO  BO3HMKANOLLMX  YaCTUYHbIX  paspsgoB  —
no metoguke MOCT 1516.3.

TpaHcdopmaTopbl CYMTAKOTCA BblAEePXaBLLMMU UCTIbITAHWE, €C/N BbINOTHAKOTCS YC/I0BUS.

- HA B OOHOM U3 W3MEPEHWIA 3HAYEHVNE MaKCUMa/TbHOK KaDKYLLErocsi 3apsifa HeOOHOKPaTHO —BO3HVKaro-
LLIMX YaCTUYHbIX Pa3psA0B He NPeBbILLaeT HOPMUPYEMOTO 3HAYEHWS:

HAW B OOHOM M3 M3VEPEHUI 3HAYEHME MAaKCMMA/IbHOTO —KaXKYLLErocsl 3apsijia HEeOAHOKPAaTHO  BO3HMKAaHo-
WX YaCTUUHbIX pPaspsioB, OMpefeneHHoe ANs PerynspHocT mpouecca 4. p.. paBHoi R = 0.5. He mnpeBbiwaeT
[J0MyCTMOTO 3HaYeHVsT;

e CpeHVn TOK YaCTUYHbIX pPaspsifoB, OMNpefenieHHbI Kak CyMMa MakCUMasTbHbIX  3HAYEHWA  KaKyLLmXcs
3apsa0B, B3ATbIX 38 UHTEPBaUT BpEMEHM . COOTBETCTBYET TPeGOBaHWIO:

<3>

rAe d, ,op., — HOPMMPOBaHHOE (monyctMoe) 3HaueHMe MakCUMasIbHOMO KaKyLLIErocs 3apsifia HEOAHOKPaTHO
BO3HUKaroLyix YP;
t— 3HaYeHvie BpeMeHu OAHOro Livkna umepeHns YP

MpumeuyaHne — Tlpy 3TOM 33 MaKCUM@TbHOE —3HAUYEHME — KKYLLErocs 3apsda MpUHMMAeTcs TO  ero  3HaueHvie,
Mpy KOTOPOM YMC/IO  MEPUOLOB  BO3HUKHOBEHWSI YaCTUuHbIX — paspsyioB  cocTasnseT 6Goree SO %  o6blero  uicna  nepuofos
3a Bpemsi M3MepeHyst.

MeTogbl M3MEpeHUss TaHreHca yrna  OW3NeKTpU4eckMx  MoTepb  Mac/ioHamnosIHEHHbIX — TpaHciopMaTopoB
cnepyet ykasblBaTb B JOKyMEHTaLMM Ha TpaHChopMaTopbl KOHKPETHbIX TUMOB.

9.2.6 VcnbiTaHre MexayBUTKOBOI U30/1SLMN

926.1 Tpy uCNbITaHUAX MEXOYBATKOBOM M30MAUMM  UCTIbITYEMasi BTOpWYHAs OOMOTKa [O/DkHa  ObITb
Pa30MKHYTa, & OCTa/IbHbIe BTOPWYHbIE OOMOTKM (€C/IM OHN UMEHOTCST) — 3aMKHYTbI HAKOPOTKO.

Uepe3 nepBuuHyl0 0OMOTKY TpaHcopMatopa MpOMyckatoT TOK  yactoton 50 [, 3HayeHue  KOToporo
onpesensoT B COOTBETCTBUM C TpeboBaHusIMK 6.3.7.

Llenslo  HacTosLero  MCMbiTaHns  SBASIETCA  He  BOCMPOM3BEAEHME  YCIOBWIA  paboTbl  TpaHcdiopmaropa
npu pasoOMKHYTON BTOPWYHON LenW, a npoBepka KayecTBa MEXIYBUTKOBON M3018UMKW, NO3TOMY (popMy BOJIHbI
TOKa M HANPSHKEHWS HE HOPMUPYIOT.

JonyckaeTcs nNpoBefeHVe  UCTbITaHWA MPU  HECKOSIbKUX — OHOBPEMEHHO  Pa3’OMKHYTbIX  BTOPUYHLIX — 06-
MOTKaX. €CMM CPaBHUTESIbHBIMU  UCTIbITAHMSIMM Ha OAHOW WM TOM >Xe YCTaHOBKE [0KAa3aHO, YTO WHAOYKTUPOBaH-
HOe BO BTOPWYHbIX OBMOTKaX HarnpsbkeHue (amnamMTyga) He yMmeHbluaeTcs 6onee yem Ha 20 % MO cpaBHEHUIO
C UCTIbITaHVSIMU, MPOBOAMMBIMU NMPY OAHOM Pa3OMKHYTOR 0OMOTKe.

9.2.6.2 [lepBuyHass 0OOMOTKA LUMHHBIX, BTY/IOMHbIX, BCTPOEHHbIX W Pa3beMHbIX TPaHCIOPMATOPOB MOXET
UMUTMPOBATLCH  HECKOSbKMMM  BUTKAMIK, MPU 3TOM 32 HOMWHA/IbHbIA MNEepBUYHbIA TOK MPYHUMAIOT Takoe 3Haue-
HU1e. NPy KOTOPOM COXPaHSETCS 3HAUEHNE HOMVHA/TbHBIX aMMEepPBUTKOB.

9.2.6.3 VHAyKTMpyemoe BO BTOPUYHOIT OBMOTKE HarnpshkeHMe AOMyCKaeTCs OnpeaensTy:

HeNnocpeACTBEHHLIM N3MEPEHNEM HaMPSHKEHMS HA BbIBOAAX UCTbITYEMO BTOPUYHOI OOMOTKM;

AN TpaHCIOpMAaToOpoB, MMEOLWMX  COOCTBEHHYIO MEPBUMYHYHO OOMOTKY. —  U3MEPEHMEM  HampshkeHus
Ha BbIBOJAX MEPBMYHOA OOMOTKA U YMHOXEHUEM W3MEPEHHOTO 3HAYEHUS] HAMPSHKEHWS Ha  OTHOLLEHWE uncen
BUTKOB BTOPWYHO W MNEpPBUYHON OOMOTOK. [py 3TOM M3MEpEeHMM MNpeHebperalT MadeHVeM HampshkeHns Ha
nepBuYHON 0OMOTKE;

ONS WUMHHBIX,  BTY/IOUHbIX, BCTPOEHHbIX W  pa3beMHbIX TPaHCHOPMATOPOB —  U3MEPEHVEM  Harpshxe-
HUS Ha BbIBOAAX «KOHTPO/LHOM» OOMOTKM, HAMIOKEHHON BPEMEHHO MOBEPX WCMbITyeMOli OOGMOTKW, W YMHO-
EHMEM  W3MEPEHHOMO 3HAYEHUS] HAMPSHKEHUS Ha  OTHOLUEHME 4nCeN  BWUTKOB BTOPUMHON W «KOHTPOSILHOM»
0OMOTOK.

9264  TepBuuHbii TOK (OEWCTBYHOLLEE 3HAYEHME) creflyeT U3MepsiT C MOMOLLB0  TpaHcchopmaropa
TOKa M aMnepMeTpa KnaccoB TOUHOCTU He Huke 1.

926 5 TpaHcdopmarop CUMTalOT BblAEPXKaBLLUMM WCMbITaHWe, €C/iM B MNPOLECCe UCTbITaHUA  MeXayBuT-
KOBOW M30MAUMM  BTOPMYHLIX OOMOTOK HE MpPOM3OLLIO PE3KOT0 YBE/IMYEHWSI MEPBUYHOTO TOKA WM YMEHbLLEHWS
VHAYKTVPYEMOTO HanpshkeHUs.

HanpsbkeHne, WHAOYKTVpyeMOe BO BTOPUYHO/ OOMOTKE (aMM/IMTyOHOE 3HAYeHve), cnefdyet  onpeaensTb
C norpelHocTbio He 6Gonee 10% npubopamy, WMEIOWYMM  BbICOKOE BXOAHOE COMPOTUB/IEHWE:  3/IEKTPOHHLIM
BO/ITMETPOM WM 3MEKTPOHHO-/Ty4eBbIM WM UMPPOBbIM — ocumnsiorpacpom ¢ genvteniem  HanpsbkeHus.  [o-
MycKaeTCs WCMonb30BaTb A1 W3MEPEHVs] HanpshkeHusi BOMLTMETP, pearvpylolmili - Ha  aMiInTygHoe — 3HaueHue
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HarnpsbkeHWs, HO TpafyvipyeMblli B [AEACTBYIOLMX 3HAYEHUSIX CUHYCOMZANIbHOM KpuvBOW. B atom criyyae Hanps-
XXEHVB, NMokKa3blBaeMoe NprbopPoM, JOHKHO ObITb YMHOXEHO Ha 4% .

JoryckaeTcA BMECTO M3MEpPEHVss ToKa OrpaHuuMBaTLCA KOHTPO/IEM 3a €ro M3MEHEHVeM B C/lyyae, Korga
onpegensiioweli  BEMYMHOM MPU UCTIbITAHAN  SBMISIETCH  aMMVIMTYHOE  3HAYEHVE  HamnpshkeHus,, W aHanoruHo
[OrnycKaeTcd BMECTO M3MEPEHWA HarnpshkeHWst  OrpaHMuMBaTbCA  KOHTPOSIEM 3a €ero  M3MEHeHWeM B Ciydae,
Korga onpeaenstoLeli BEMUNHONM Npr UCTbITaHW SBASIETCS NEPBUYHBIN TOK.

9.2.7 VcnbitaHna u3onauyn, NpoBOAMMbIE B KA4YeCTBE KpUTEpWSt YCMELUHOCTU APYrX WCMbITaHWid, npo-
BOOAT MPU  3HAYEHUSIX MWCMbITATENbHLIX — HAMpsbKeHW, paBHbiX 90% HOPMMPOBAHHbIX 3HAYEHW, W BPEMEHY
BO34EelCTBUSA 1 MUH. BHE 3aBMCYMOCTY OT BIAA U30NALMN.

9.3 W3mepeHue CcONpPOTUBMEHUS M30NALMM OOMOTOK MPOBOAAT MeroMMeTpoM Ha 2500 B ans  nepBUHHbIX
06MOTOK M Ha 1000 8 — f/151 BTOPUYHBLIX OOMOTOK.

9.4 OnpepeneHvie NPOOUBHOIO HAaNPsHXKEHWUSE WM TaHreHca yrna [OUSNEeKTPUYECKMX MoTepb MpY  UCTbITaHWA
npo6bI macna— no MOCT 6581.

[nsa  TpaHCiOpMaTopoB C  HOMMHas/IbHBbIM - HanpsbkeHvem [0 35 k8 BrIUUTENIbHO Mpoby Mmacna oToupa-
I0T B [€Hb WCMbITAHWSI M3 EMKOCTW, U3 KOTOpPO 6bUI0 3a/MTO Macsio B TpaHcthopmarop, a Ana TpaHcdopma-
TOPOB C HOMUH&/IbHBIM HanpsbkeHnem 110 kB W Bbllle — HeNocpeacTBEHHO U3  TpaHcdopmaropa. [Mopsgok
B3ATVMSI MpPOObl [O/DKEH ObiTb YCTAHOB/IEH B [OOKYMEHTaUM Ha TpaHchopMaTtopbl KOHKPETHbIX TUNoB. MeToapl
onpefieNieHst  BMaro- W rasocofepkaHus. a TaKkKe NPOBEAeHWst  Xpomarorpadyueckoro  aHamsa  cogepxa-
LLMXCA B Macsie razoB J0/KHbI BbITb YkasaHbl B OKyMEHTaLMN Ha TpaHChopMaTopbl KOHKPETHBIX TUMOB.

9.5 OnpegeneHve NorpeLLIHoCTe

9.5.1 TMpoBepKa NOMSPHOCTU 1 ONpeaeieHNE TOKOBbIX W YI/I0BbIX MOrPeLLHOCTEN

9511 TpoBepky MOMSPHOCTM W ONpenenieHMe TOKOBbIX W YI/IOBbIX MOMPELLHOCTEN MPOBOAAT Ha TpaHc-
doopmartopax. MOABEPrHYTbIX —pasMarHuuMBaHvio.  MeTofbl  pasmarHuuMBaHVs, MpoBepka  MOMSPHOCTM U onpe-
[JeneHune norpetuHocteil — no NOCT 8.217.

OnpeaeneHvie NOrpeLLHOCTEl NPOBOAAT Ha Kavkaoi BTOPUYHO 0BMOTKe.

Ecnm 06MOTKe MPUCBOEHO HECKOSBbKO KIACCOB TOYHOCTY WMWM  HECKO/IbKO Harpy3ok, TO Mpu  Mpuemo-
COATOYHbIX MCMbITAHUSAX —OnpefeneHve MorpellHocTeld NpOBOASAT B BbICLUEM  KIAacce TOYHOCTM B YC/IOBMSIX,
OrOBOPEHHbIX MeXay W3roToBUTeIEM W NOTpeduTenieM, a npu ApyrMX Bugax WUCMbITaHWA — BO BCEX Kaccax
TOYHOCTU 1 MPKW BCEX Harpy3Kax, yCTaHOB/IEHHbIX B JOKYMEHTaLWW Ha AaHHbIA TpaHcchopmartop.

TpaHcchopmaTopbl C TOKOM PacLUMpeHHOro Avianas’oHa A0/MKHbl OblTb  UCMbITaHbl MPU  HOMUHASILHOM  Nep-
BUYyHOM TokKe 150 v 200 % BmecTo 120 % HOMMHaUILHOTO TOKA.

95.1.2 Mpn onpegeneHnn  MorpeluHocTeil  BTOPUYHO  OOMOTKM  KackafgHOro — TpaHcchopmaTopa  Bce
OCTa/lbHble €ro BTOPUYHble OOMOTKM [OO/DKHbI ObITb  3aMKHYTbl Ha  Harpysku. [poLeHTHOe OTHOLLEeHWe 3Haue-
HUA Harpy30K K HOMWHa/IbHbIM — 3HAYEHVSIM  [O/DKHO COOTBETCTBOBATb  MPOLIEHTHOMY — OTHOLLEHWIO  BTOPUYHON
Harpy3k/ (K HOMWHa/IbHOMY 3HAYEHWO) B UCTbITYeMOW OOMOTKE, €C/M WHble TpeboBaHMs He npedyCMOTPEHbI
B IOKYMEHTALMM Ha TPaHCIOPMATOp KOHKPETHOrO Tvna.

95.1.3 TIOrpelHoCT!  LMHHBIX, BTY/IOYHbIX, BCTPOEHHbIX W pa3beMHbIX TpaHCOpMaTtopoB MpW  UCTbITa-
HUAX  KBA/MDVKALMOHHDBIX, TWUMOBbIX W Ha YTBEPXKAEHWEe Tunma CredyeT Onpefendat B MEPBUYHOM TOKOB efy-
LLieM KOHTYpe COr/1aCcHO pPUCYHKyY 1.
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1 — vcrbiTyeMblii TpaHCopMaTop. — PAcCTOsIHUE MEXY OCAMM MPOBOAHVIKOB COCEAHVX (had
B MeCTe yYCTaHOBKM TpaHcthopmMarTopa a akcrutyaraLym. 6, — PaccTosiHve B CBETY OT TpaHcdopmaropa
[0 MecTa b6rvpKaiLLero 1srmba MPOBOAHMKA, CTY)KALLIEro B SKCTUTyaTaLm NepBrUYHOl 06MOTKO TpaHcdiopMaropa

PucyHoK 1 — Pasmepb! NepBUYHOTO TOKOBELYLLIErO KOHTypa
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UncneHHble 3HayeHus pasmepos A W B, [O/DKHbI ObiTb YCTAHOBMEHbI B [OKYMEHTaLWMM Ha TpaHc-
hopMaTOopbl KOHKPETHOrO TUMa 1 MPU UCTIbITaHNN OHU HE JOMKHbI BbITh MPEBLILLEHDI.

9514 MOrpeLtHOCTV  LUMHHBIX, BTY/IOYHbIX, BCTPOEHHbIX W pPasbeMHbIX TPaHCIOPMAaTOpOB Ha HOMUK-
HaslbHble TOKA cBbile 2000 A npy  UCTMbITAHWMAX MPUEMO-COATOYHBIX W MEepUoauyecknx  [OonyckaeTcs — onpe-
[ensTb C NEpBUYHON OOGMOTKON, COCTOSLLE U3 HECKOMbKUX BWUTKOB, W MpWU  COOTBETCTBEHHO YMEHbLUEHHOM
3HaYEHUM HOMUHA/ILHOrO Toka (TakuM  06pa3oM, uyTOObl  3HAYEHME HOMUHA/IbHLIX — amnepBUTKOB  OCTaBas1oCh
HEV3MEHHbIM), €C/ii MPY  KBIMMKAUMOHHBIX WM TUMOBbIX  WUCMbITAHUAX YCTAHOB/IEHO, YTO pasHMUa B 3Ha-
UeHMsIX MOrpeLUHOCTER, W3MEpEHHbIX MOA0GHbIM 00pa3oM M NPy YCMOBUSIX YCTAHOBKM TpaHcdiopmaropa  Cco-
rmacHo 9.5.1.3. He npeBblwaeT 25 % HOPMMPYeMbIX 3HaveHuii. PacrofiokeHne BUTKOB MEPBUYHON OBMOTKM,
BbIMOMHAEMO/ A/11  UCTIbITAHWS, PaBHOMEPHOE BAOMb  MarHUTONPOBOAA WM COCPEAOTOYEHHOE Ha  OfHOM 13
€ro yacTeld, fO0/MKHO BbITh YKa3aHO B AOKYMEHTALWN Ha TPaHCHOPMATOP KOHKPETHOTO TUMa.

95.2 Mpy  HeobXOAMMOCTU  NPOBEPKN  CTAOWILHOCTM  METPOSIOMMUECKX — XapakTepUCTUK B KayecTse
KpUTEpMSt  YCTIELLHOCTU  APYTMX  UCTbITaHWA  ee  crieflyeT NPOBOAWTL  HEMOCPELCTBEHHbIM  OMpefesieHneM  Mo-
rPELLHOCTEA WM  U3MEPEHVEM TOka HamarHuumBaHusi cornacHo 9.8. 3HaueHne OOMyCTUMOTO  U3MEHEeHWs Mo-
FPELLHOCTEA WM TOKA HaMarH/4vMBaHUs [OO/DKHO ObiTb  YCTAHOB/IEHO B [OKYMEHTauuyM Ha  TpaHcchopmMatop
KOHKPETHOro Tuna.

953 Tpn nNprYemMo-COATOYHbIX UCMbITAHWAX MOrPEeLIHOCTU  [OMYyCKaeTCcAa U3MepsATb MpY  MEeHbLUEM  4ucrie

3HAYEHWIn TOKOB W Harpy3oK, 4YeM ykazaHo B 6.4 (Tabrmupl 8 1 9). ecim 3T0 0BOCHOBaHO pesyfibTataMn KBasin-
JOMKALIMOHHBIX M TUMOBBIX MCTIbITAHWIA.

9.6 TpoBepka npeaensHoli KpaTHOCTY 1 koadhdhrumeHTa Ge3onacHoCcTy NpUGOPOB

9.6.1 MpoBepKy MpefesnibHOM KpaTHOCTU U KoadhdmumeHTa 6e30nacHOCTU NpPMOopPoB cnedyeT MPOBOAUTbL
MO cxeme, MPMBEAEHHOM Ha PYICYHKE 2.

K anemeHTam cxembl NpeSbsABSAOT CreayoLLpe TpeboBaHus:

a) KoadachuLMeHTbI TpaHcthopmaumm TpaHcthopmartopos TTM3 n TTTA [OMKHbI ObiTh Tak/MKM, YTOObI
BbINOJ/THA/IOCH YC/I0BME

rae ny, — KoathdmumeHT TpaHchopMaLymn TT3;
Ny, — KoaghpmLmeHT TpaHcdopmaumm TTTM3;
1, — KoatpcprLmeHT TpaHcdiopmaLim TTU;
Ny — KoathdmumeHT TpaHcchopmatym TTTN.

Ecm  STa/loHHbIA  TpaHCopMaTop  MMEET  KOah(MUMEHT  TpaHchopMaLyy, Mpu  KOTOPOM  BbIMO/HSIETCS!
YCIOBUE 1y - 11,J1,,,. TO MPOMEXYTOUHbIN TPAHCHOPMATOp B €0 LIENW MOXET OTCYTCTBOBATb.

T g, T »n,

Iy iy

TTO — 3Ta/10HHbIV TpaHchopmatop ToM; T T — ncrbImyemblii TpaHchopMaTop Toka.
TTT — NpoMeXyTO4HbI TPaHCCHOPMATOP TOKA, HAXOAALLMIACS B LNy 1CTbITyeMOro TpaHcdopMaTopa Toka.
TTTS — NPOMEXYTO4HbIN TPaHCCHOPMATOP TOKA, HAXOASALLMIACA a LIenk STarToHHO TpaHcchopmaTopa Toka:
Al. A2 — amnepmeTpbI: 2, — BTOPUYHASA Harpy3ka B Lieni UCTbITyemoro TpaHcchopMaTopa Toka

PucyHok 2 — Cxema NPOBEPKU NpeaesTbHO KpaTHOCTV M KoaghdhrLieHTa 6e30MacHOCTM
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6) amnepmeTpbl 41 1 A2 [OMKHbI M3MEPSTb AE/CTBYHOLLIVIE 3HAYEHMS TOKA.

AmMnepmeTp A2 J0mKeEH UMETb MaUT10e BHYTPEHHEE CONPOTUB/IEHNE.

Knacc TO4HOCTV amMnepMeTPOB A0KEH ObITb He Hbke 1.

Knacc TOUHOCTV MPOMEXYTOUHbIX TPAHCHOPMATOPOB JO/MKEH ObITb He Hibke 0,5.

STaNoHHbIN TpaHctiopMaTop AO/MKEH UMET:

Knacc TOYHOCTM He Hwke 0.5 wim noAHyl norpelHocTs He 6onee 0.5 % npyv UCTbITaHAM  BTOPUYHOM
06MOTKM Knacca 5P:

KNacC TOYHOCTM He HWke 1 wim MoMHyl MOrpeluHocTb He 6onee 1 % npy UCMbITaHUMM BTOPUYHOW OBMOT-
K1 knacca FOP:

B) 3HAYeHMEe Harpy3km 1 ee KOIPAVUMEHT MOLLUHOCTM [O/MKHbI OblTb BblGpaHbl Tak. 4TOObl MOSIHOE COo-
MPOTUB/MIEHVE BHELLHE BTOPUYHOM LEMW  WCrbiTyemoro TpaHcchopmartopa  (BKIKOUas — COMpOTVBAEHWE  MPOBO-
[JOB 1 MPOMEXYTOYHOro TpaHcdopmaropa) U ee  KO3((MUMEHT MOLLHOCTU 6bUM  paBHbl 3afaHHbIM - 3HAYEHU-
AIM (C TOYHOCTBIO 5 %).

Uepes nepBuuHble 06MOTKM TTO u TTW nponyckaoT Tok u4actotoir (507) Il MpakTMYeckm CUHycow-
Ja/lbHOA  OpMbIl, 3HAYEHME KOTOPOrO COOTBETCTBYET MpedesibHOM  KpatHOCTM  Wn - koadhdpuumeHTy  6e3onac-
HOCTV NMPUGOPOB. 3HAYEHVE NEPBUYHONO TOKA U3MEPSIOT aMMepMETPOM 41.

[MosHyto NorpeLUHoCTb ¢, %. onpesenstoT no goopmyse

#2.100. )

rae /;, — TOK 1o amnepmeTpy 41, A:
Ip, — TOK Mo amnepmeTpy 42, A.

9.6.2 Ecnm  ucnbimatesibHast  yCTaHOBKA WM HOpMMpYeEMasl TEPMUYECKast  CTOMKOCTb — WUCTIbITYeMOro
TpaHcthopMaTopa  OrpaHMuMBaeT  A/IATENBHOCTb  MPOTekaHust Tpebyemoro Toka, HeooXoauMylo O/ YCOKO-
€HVA amMNepMETPOB, J0MNyCKaeTCcA onpeeriTb TOK APYrM Croco60M, HanprMep ocumsIIorpadiMpoBaHNEM.

[nsa  TpaHCGIOpMAaToOpoB C  HECKOMIbKMMW  HOMMHaUTbHBIMK + Ko3dbchmumeHTamn  TpaHcchopMaumy, — nonyda-
EeMbIMU  MEPEKiOUYEHNEM  CeKuMliA  OBMOTOK MPU HEM3MEHHOM  3HAYeHUM HOMWHASIbHBIX — aMMEPEUTKOB.  MOJHYHO
MOrPEeLLHOCTb [OMYCKAeTCA U3MEPSATL NPK SIl60M KoadhdmLmeHTe TpaHcdopmaLmi,

9.6.3 LUnHHblE, BTY/IOYHblE, BCTPOEHHbIE W pasbeMHble TpaHchopMaTopbl CredyeT UCTbITbiBATb B WUC-
MbITATE/IbHOM KOHTYPE COr/TaCHO pUCYHKY 1.

UncneHHble 3HaveHust pasmMepoB A U B O0/MKHbl ObiTb YCTAHOBMEHbI B AOKYMEHTaUMM Ha TpaHcdopma-
TOPbl KOHKPETHbIX TWMOB, W MNPV MPOBEPKE MPeAenbHOM KPaTHOCTY OHWM He A0/DKHbl ObiTb MPEBbILEHbl, @ Mpu
npoBepke KoahdhmLmEHTa 6e30MacHOCTU MPUOOPOB AO/MKHbI ObITb HE MEHEE YCTAaHOB/IEHHbIX 3HAYEHWIA.

9.6.4 TpedenbHyld KPaTHOCTb AOMYCKAaETCA MNpoBepsATb  ApyrM  Cnoco6oM, Hanpymep  KOCBEHHbIM, KO-
TOpbli OO/DKEH OblTb YCTAHOBMEH B [JOKYMEHTaUMM Ha TpaHCOpMaTop KOHKPETHOTO Tuna, ec/M Mpyu  WCTbl-
TaHUAX  KBa/MCOUKALMOHHBLIX, TUMOBLIX W Ha YTBEPXAEHME Tuna [AoKasaHo, 4YTO 3TOT Crnocob obecrneumsaeTt
MoJslyyYeHre paBHO3HAYHbIX PE3yIbTaTOB.

MpepensHyto  KpaTHOCTb  TPAHCIOPMATOPOB € HU3KMM  3HAYEHWMEM  PACCEAHWA  MarHUTHOrO Mo [OMy-
CKaeTCcA OonpeaensTs MyTeM W3MEPEHVSI Toka HamarHMuvMBaHus cornacHo 9.6. BblpakeHHOe B npoueHTax oT-
HOLLEH/E M3MEPEHHOTO TOKA HaMarHM4/BaHWS K  HOPMUPOBAaHHOMY TOKYy MpefdesibHOM — KPaTHOCTM  COMlacHO
dopmyne (7) He [O/DKHO MNpeBbllaTb HOPMUPYEMOTO [/ COOTBETCTBYHOLLErO Kiacca TOYHOCTU 3HAYEHUs MoJi-
HOIi NOrpeLLHOCTH.

MpumedyaHne — [py3HaKaMy HWU3KOTO PaccesHUst KOHCTPYKUMM siBnstoTcs: 1) konbuesas chopma MarHUTonpo-
BOZa C PaBHOMEPHO pacrnpefesieHHoli BAO/b ero A/IMHbI BTOPUYHOM OGMOTKOIA: 2) pacrosfioXeHe NEPBUYHOMO MPOBOAHM-
ka [O/MKHO BbiTb BAOMb OCY MarHUTOMPOBOAA. a MY MHOTOEUTXOEOM NEPBMYHOM MPOBOAHVKE — PaBHOMEPHO pacrpese-
NEHHbIM BLOSb A/IMHBI MarHMronposoda: 3) OTCYTCTBME B/IMSIHASI MarHUTHOMO Mosist G/IM3KO PacrioNIOXEHHbIX MPOBOAHVIKOB
NEPBUYHON CXEMBI.

MpU COMHEHUM € [OCTaTOYHOCTM —EbILLEYXa3aHHbIX MPU3HAKOB HM3KOMO PacCesHusl, AO/DKHO OblTb  MpO-
BE/IEHO CPABHEHNE 3HAUEHWIA MOSHOI NMOTPELLIHOCTY NMPU NMPSIMbIX U KOCBEHHBIX UCTIbITAHMSIX.

Mpu pPa3oMKHYTOM NEpPBUYHON OGMOTKE, BTOpPMYHAs OOMOTKA MOAKMOYEHA K WCTOUYHUKY MWTaHUS MpU  HO-
MUHa/IBHOM  uacToTe MyTeM MPWIOKEHWSI  CUHYCOMAA/ILHOTO  HAMNpPSDKEHWS, VMEIOLLEro  [elicTBylollee — 3HaueHue
onpegensiemoe no 9.6.2.

O6pasoBaBLUMIACA B pe3y/bTate 3TOf0 TOK, BbIPaKEHHbIA Kak MPOLEHTHOE OTHOLIEHVWE K HOPMUPOBaHHOMY
TOKY NPEAEbHON KPaTHOCTU, HE AO/HKEH NPEBbILLATL NPEAEs MOHON NOrPeLLUHOCTY, YKazaHHbIN B Tabimue 9.
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HanpsbkeHne J0/MKHO ObITb M3MEPEHO BOSILTMETPOM CPEeHEro 3HaYeHN s,

TOK HamarH/uvBaHus [0/keH OblTb M3MEpPeH C  MOMOLLBI0 Mprbopa, U3MEPSIOLWEro  CpedHeksagpatvye-
CKoe 3Ha4eHVe ¢ MHUMaUTbHBIM KO3hOULIEHTOM amnTyabl 3.

KoathdpuueHT  6e3onacHOCTM  NpUOOPOB  [OMNYyCKAeTCA  Onpefenstb MNyTeM W3MEPEHUs Toka  HamarHuuu-
BaHuA Mo 9.8.5.

9.6.5 MpeaensHyt0 KPaTHOCTb LUMHHBIX UM BCTPOEHHbIX TPaHCCOPMATOPOB KIAacCoB TOYHOCTU P € KOMb-
LEBbIM MarHATONPOBOAOM W 3HAYEHWMEM HOMVHa/IBHOTO MepBMyHOrO Toka 10 KA M Bblle, MpeaHasHaYeHHbIX
0N MCNoMb30BaHWSA B OOHO- W TpexdiasHblX YCTaHoBKax 4Yactotbl 50 I Mpu  pacrofioKeHnn  NPOBOSHUKOB
MEepPBMYHON LeNM B OAHOW [/IOCKOCTW, W MOABEPXKEHHBIX B/IMSHUIO BHELUHWX MarHUTHbIX Mofeli OT 3TuX Mpo-
BOAHVKOB. AOMYyCKAETCS onpeaensiTb Npy Tokax MeHbLLIE TOKa HOMUHa/TEHOV MPeAesbHOM KpaTHOCTU.

9.6.5.1 TMoaroToBKa K NPOBEAEHIIO M3MEPEHUI

B npouecce W3rOTOBMIEHWS OMbITHOTO 06pasua UCMbITyeMoro TpaHchopMaropa Ha €ero  MarHUTOMpPOBOA,
[0 HaMOTKM MpeayCMOTPEHHOM YepTexamy BTOPUYHOM OOMOTKM, HAMaTbiBaHOT TOHKAM  U30/MPOBaHHbIM  Mpo-
BOAOM 5 cneupasibHbIX KOHTPOSIbHBIX OOMOTOK, PacrofioKeHHbIX Ha 54  [/IMHbI  MarHUTONpOBOAa Ha  paccTo-
aHum % ero AnvHbl Apyr OT gpyra. KonmuectBO BUTKOB 3TUX 06MOTOK OT 10 o 50 BbIGMpaeTcs W3 yC/oBuiA
npenenoB CPeacTB  W3MEPEHWH, npefHasHadeHHbiX A1 mamepeHnss 3AC 06MOTOK, a Taioke BO3MOXHOCTU He
cuMTaTtbCs C MoMexamy BO BpeEMSI M3MepeHWid, ecnm Takve umetotcs. Kaxgas obmoTka [0/mKHa 3aHMMaTb He
60nee 10-15 MM A/IMHbI MarHUTOMPOBOAA.

9.6.5.2 TpaHcdopmatop YcTaHaB/MBaeTcs B [1-06pasHblii  UCMbITATENbHBIA  KOHTYP COMMacHO pucyHky 1.
pasvepbl A ©n B KOTOpOro OTpavkaroT YC/IoBUA pacrosiokeHus TT B akcnyatauuu. YacTb  MarHMTOnpoBoa.
Ha KOTOpO/i HaMOTaHbl KOHTPOSbHble OOMOTKY, [O/kHa ObiTb ObpalleHa B CTOPOHY MNPOBOAHMKA —OOpaTHOW
WMHbI  KOHTYpa, npuyeM cpegHss  (TPETbsl) KOHTPOMbHas OOMOTKA AO/DkHa  pacrnofiaratbCs  HenocpeicTBEHHO
HaNpoTVB 3TOW LWMHbLI. TpaHcdopMartop ANs U3MEpPeHUs Toka B MEpPBWYHOM LemM [O/mKeH ObiTb  pacrnosiokeH
Ha MpSMOM YyyacTKe KOHTypa, a YC/IOBWS €ro YCTaHOBKM OTHOCUTENIbHO KOHTypa A0/DKHbI 06ecneynTb TOYHOCTb
u3vepeHnss cornacHo 9.6.1 Hactosillero craHgapta. lMcnbityemass BTOpuYHas 06MOTKa [0/kHa OblTb  3aMKHY-
Ta Ha HOMUHaUTBHYIO Harpy3ky, onpesesieHHyo € NMorpeLLHoCTLIo He 6ostee 5 %.

9.6.5.3 [poBeaeH1e N3mMepeHuin

9.6.5.31 [na BbinonHeHus mnamepeHuss 3C KOHTPOSIbHbIX OOMOTOK B MEPBUYHOM KOHTYpe yCTaHaB/u-
BAETCA TOK. 3HAaYeHWe KOTOpOro AO/DKHO COCTaB/ATb He MeHee 20 % Toka HOMMWHasIbHOV MPeaesibHOM  KpaTHO-
CTM WUCMbITyemMoro TpaHcthopMatopa. [nMTenbHOCTb  MpoTekaHMsi 3TOr0  TOka He  HOpMUMPYeTcsl,  onpegensieTcs
U3 BO3MOXHOCTE/A 06OpYOOBaHMS W CPEACTB U3MEpeHWA. [lpu  OTCYTCTBUM MHOTOKaHaUIbHOW CUCTEMbI  U3Mepe-
HUA W HEBO3MOXHOCTM u3MepeHusi SOC BCeX KOHTPO/bHbIX OOMOTOK B OAHOM OfbiTe JOMycKaeTcs MOBTOPSTb
OMbIThbl, HO pasHMLUA B 3HAYeHUsX MEePBUYHOrO TOKa HEe A0/MKHa npesbiwats 1 %. o pesy/bTatam npoBefeH-
HbIX M3MepeHuin no copmyne (6) HaxoguTcs Hambosbliee 3HauseHne 3AC E,. KOTOpoe MOXET BO3HUKHYTb BO
BTOPWYHO 0BMOTKE MPY HOMMHALHOI NPEAETBHON KPaTHOCTM:

WIJI ‘np.unp.

WA'on (6)

rae E, — Havbonbluee 3HadeHne 3C KOHTPOsIbHOM OBMOTKY, NOSyYEHHOE B OrbITe. B;
W,,, — HOMMH&/TbHOE YIC/I0 BUTKOB BTOPUYHOI OBMOTKY.
— 4YNC/I0 BATKOB KavKaoiA KOHTPO/bHOM OOMOTKY:
Iy — HOMUH&/TBHBIVA TOK MPEAEbHON KDaTHOCTU. KA
fon — MEPBUYHBINA TOK B OMbITE. KA.
9.6.5.3.2 VI3mepeHue Toka HaMarHMuYMBaHNsA BTOPUYHO 0OMOTKM
M3vepeHne Toka HaMarHU4/BaHus MNPOV3BOAMTCS MPW  3HAYEHUM  HAMPSDKEHUS, pPABHOTO  Havbonbluemy
3HaveHnio 3/C E,. nonyueHHomy B 9.6.5.2.1.
9.6.5.3.3 OnpeaeneHne NosIHOM NOrPELLHOCTM
3HaueHVie NOHON NOrPeLLHOCTY HaxoauTes no dhopmyne

rs
k-Knp

rae /., — TOK HamarHmuvBaHms no 9.6.5.2. A:
/5, __ HOMVH&/TbHBIA BTOPUYHBIN TOK MCTbITyemoro TT. A:
K — 3HaueH1e HOMWHasTbHOM NPeaesIbHON KpaTHOCTU.
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MpumeyaHne 1 — BmecTO OnMbITHOMO 06pa3L|,a MOXET OblTb WCMOMb30BaH MaKeT €ro MarHUTHOI CUCTEMb,
KOTOprVI MOXET OT/IM4aTbCA OT OTOBOro TpchqaopmaTopa OTCyTCTBMEM U301ALINN I'IepBI/I‘-IHOVI 0OMOTKM, 3M1eMeHTamMm

KpeneXxa B KOpMyce, Camoro Kopryca, €c/iM OH He MpeaHasHadeH 1S 3KPaHMPOBaHKS BTOPUYHOM OBMOTKM OT BHELLIHWX
MarHUTHbIX Noseli.

|_|pI/IM eyaHne?2— CnepyeT UMETb B BMAY, YTO peasibHoe 3Ha4eHne NO/HOA MNOrpeLLHOCTX NPV TOKE npeaesib-
HoWA KpaTHOCTU 6y,qu MMETb MEHbLLIEE 3HAYEHME MO CPaBHEHUIO C onpeaesiEHHbIM Mo ,El.aHHOVI MeToaMKe 3Ha4YeHneM.

9.7 OnpegeneHne KONMYeCTBEHHO Y TeUKM rasa ra3oHano/THeHHbIX TPaHCHOPMAaTOPOB

9.7.1 VcnbiTaHue no onpeaesneHno yTeuky NpoBoaAT npu Temnepartype (25 + 10) °C.

VcnbimyeMbiii TpaHcdhopmaTop, 3ano/THEHHbIA 40 HOPMUPYEMOTo paboyero (MUHMMabHOTO paboyero
WM  HOMWHa/IBHOTO pabouyero) [AaBfieHus, MOMELLaloT B 3aMkHYTbIi 06bem  (kamepy, 4exon U3 NoSMMEpPHON
M/IEHKM), KOTOpbIi He [OO/DKEH MpPEBblATb HapyXHbli OGLEM  WCMbITYEMOTO TpaHcdopMartopa 06onee  yeM
B 3 pasa.

Mocne ycTaHOBKM TpaHcthopMaTopa B 3aMKHYTbIi 06bemM B MOCMEAHWA BBOOAT LUyN  YyBCTBUTESIBHOMO
npubopa (TeueuckaTtesisl), pPearvpyloLLero Ha Masible  KOHUEHTpaUMu rasa, KOTOpbiM  3arofHEH  WCTIbITYeMblIi
TpaHcchopMaTop, M (OUKCHPYIOT MoKasaHWst npubopa. Yepes onpegenieHHbii  MPOMEXYTOK BPEMEHU  BbIAEPXKKA
TpaHcthopMaTopa B 3aMKHYTOM 06beMe (Hanpumep, Yepes 1 4) onepaLiio NoBTOPSIOT.

9.7.2 'opoBytO yTeuKy rasa g. % Macchl rasa B UCrbITyeMoM TpaHcopmaTope, onpeaenstoT no oopmyse

8.76 10s nC P, IY o
dt-P,V, ®)

rae AC — pa3HOCTb KOHLEHTpaLMM rasa B 3aMKHYTOM 06beme 3a BpeMsi BbIASPXKN, /1T,
P, —fasnexve rasa, pasHoe 1 krc/cv?,
AV — pa3HoCTb MeXay 3aMKHYTbIM 06GLEMOM ¥ HapyXKHbIM 06 BEMOM MCTbITYEMOro TpaHcdhopmaropa, /1,
P,,— naBneHve rasa B TpaHchopMarope npu UcrbITaHnm (a6CosITHOE), Krc/cm2;
V, — 06beM rasa e TpaHcdopmartope, I
6 — MN/I0THOCTb rasa B TpaHcqIoOpMaTope;
| — Bpems Mexay U3MepPEeHSMU, 4.

[na TpaHcghopmaTopa, 3aro/THEHHOIO 3/1era3oM

gel.45 10 <ACP Y

PY vi ©

MpumedaHne 1 — 3HaueHVss 06BLEMOB, HEOOXOAVMBIX 471 BbIMUC/IEHNS YTEUKM, AO/MKHbI OblTb HalgeHbl ¢ no-
PELLHOCTLH0. He npeBbliLatoLLeli 20 %.

Mpum eya H M e 2 — Ec/m LWKana npréopa 411 onpeaenieHnst yTeukn He KasmGpoBaHa HerocpeacTBEeHHO Ans
onpefenieHns 3HaUeHUs! KOHLEHTpaLWW, /. 9T 3HaYeHVst HaxogaT no 3aBucuvocT C = M), rae U — foKasaHus Npu-

60pa B eayHMLaxX LKasibl, MPUIOXKEHHON K CBUAETENLCTBY 06 arTecTauum (KasmbpoBKe), MPOBOAVMON B YCTAHOB/IEHHOM
nopsiake.

9.8 Onpe,qeneHVle TOKa HaMarHnymBaHnA BTOPUYHbIX 06MOTOK

981 [na onpegeneHuss ToKa HaMarHUYMBaHWsi K UCMbITYEMOW BTOPWYHOM OGMOTKE MpU  PA3OMKHY-

TON MepBUYHO/ OOMOTKE NpUKNadbiBaOT HanpsbkeHne U dactotoii 50 I M M3MEpSOT  npoTekarowmii  no
0OMOTKE TOK.

9.8.2 3HaueHvie HanpsbkeHus |/. B. COOTBETCTBYHOLLIEE 3HAYEHWIO MEPBUYHOIO ToKa. A, OrpesesisioT no
dhopmyrne

Y a"2HOM 'K 0-B)% (10)

IA€ /ynon — HOMUHA/TbHBIVE BTOPUYHBIA TOK. A
K — HOMVHa/TbHbIV KOShdhULMEHT BGe30MacHOCTY 0OMOTKY 4151 USMEPEHWSt W HOMUHaIbHas npe-
[JenbHas KPaTHOCTb 0OMOTKM /151 3aLLNTI;
R, — conpoTtvisneHvie BTOPUYHO OBMOTKV MOCTOSHHOMY TOKY, MPMBEAEHHOE K TeMnepaTtype, Npu KoTo-
poii onpeaensioT TOK HaMarHnunBaHus. Om;
Z 0, — HOMUHA/IbHAS BTOPUYHASA Harpyska. Om.
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9.83 HanpsxeHne U cneagyeT u3Mepsitb BObTMETPOM CPedHUX 3HaueHuid. [okasaHust BOMbTMETpa He*
006X0AVIMO YMHOXWTb Ha KoadodpmLimeHT 1.11.

OcHOBHasA NoOrpeLUHOCTb BOIbTMETPA A0MKHA ObITh He 60onee + 1 %.

V3vepeHne HanpshkeHya U npoBoaAT:

a) HernocpeaCTBEHHO Ha BbIBOAAX MCTbITYEMO BTOPUYHOM OOMOTKY,

6) 479 TpaHCqIOPMATOpOB, VIMEIOLWWMX COOCTBEHHYID MEPBMUHYHO OOMOTKY. — Ha BbIBOAAX MNEPBUYHON
06moTKN. TMpy 3TOM nNOKasaHVst BOMbTMETPA  AO/DKHbI  ObITb  YMHOXEHbl Ha OTHOLUEHME BWTKOB BTOPWUYHOA 1
nepBuYHON 0OMOTOK:

B) [ANA LUMHHBIX, BTY/IO4HbIX, BCTPOEHHbIX W Pa3beMHbIX TPaHCOPMATOPOB, HE MWMEIOLWWX COBCTBEHHOW
MepBMYHOA OBMOTKM. — Ha BbIBOAAX CMEUMaIbHOM  «KOHTPOSIbHOW»  OBMOTKM, HamOTaHHO/ Ha  TpaHcchopmar
TOp Ha Bpems WuChbITaHuiA. Tpy 3TOM nNoKasaHWsi BOSbTMETPA A0/DKHbI OblTb YMHOXEHbI Ha OTHOLLEHME BUTKOB
BTOPVYHOM 11 «KOHTPOJ/TEHOM» OBMOTOK.

984 [eiicTBylollee 3HauYeHMe TOKa HaMarHW4vMBaHUS CregyeT U3MEpPSTb  amnepmeTpoM  (Mwivamnep*
METPOM) Kriacca TOUHOCTY He Hibke 1.

9.8.5 TOK HaMarH14MBaHUs BTOPUYHbIX 06MOTOK /2,»1(%0K)' HaxomsT no chopmyrne

-777-'00. 11)
"2von* 1
rA€ (5aq — TOK HAMArH/UMBaHUA. A. M3MepeHHbIvi no 9.8.1;
Jrr00 — HOMUH&UTbHBIA BTOPUUHBIA TOK. A;
K - nom-

*2HaM(*k> —0 coOTBETCTBUM C TpeboBaHNsSMM 6.5.

9.9 VcnbiTaHue Ha HarpeBs NpY NPOAOHKUTENBHOM peXxmMme paboTbl

9.9.1 TpaHcchopmaTopbl Ha HOMMHauTbHOE HanpsbkeHne 0.66 k8 wcnbimbiBatoT Mo MOCT 2933. a Ha HoO*
MWHa/IbHble HanpsbkeHuss ot 3 o 750 kB BriouitesnisHo — no FOCT 8024 npu Havbonbllem pabodem sep*
BWYHOM TOKE.

JonyckaeTca  vcnbitaHne  TpaHChopmMaTtopoB Ha  HOMWMHa/lbHOe — HanpsbkeHwe 0,66 KB npoBogutb MO
FOCT 8024.

9.9.2 VcnbiTaHMe nNPOBOAAT NpW HOpMavibHOM Temnepartype no FOCT 15150. ecim B AOKyMEHTaumMy Ha
TpaHcopMaTopb! KOHKPETHBLIX TUMOB HE NPeAyCMOTPEHbI UHbIE YC/I0BYS.

993 Tlpy wvchblTaHM TpaHCIOPMATOPOB, MMEKLLMX COBGCTBEHHYIO MEPBUMYHY0 OOMOTKY, TOK K BbIBO4AM
NepBUYHON 0OMOTKM CrieflyeT NOABOAWTL MPOBOAAMY WK LLMHAMM A/IMHOW He MeHee 1.5 M.

TpaHcdhopmaTopbl, MpeaHasHayYeHHble ANs  3KCr/lyaTaluyM € KOHKPETHbIM - TUMOM  LUWH,  AOMycKaeTcs  Uc*
MbiTbiBaTb 6€3 yyeTa Temneparypbl MPOBOAHMKOB, MOABOAALLMX TOK K MepBWYHOA 06MOTke. B atom  cnyuvae
MPOBOAHMKY, NOABOAALLVIE TOK MPY UCTIbITAHWM, [O/KHBLI COOTBETCTBOBATL YC/IOBUAM UX SKCTUTyaTaLyn.

994  luHHble, BTYNOYHblE, BCTPOEHHbIE W pasbeMHble TPaHCIOPMATOPbl  UCTbITLIBAXOT B NEPBUYHOM
TOKOee[yLLIEM KOHTYPE COr1acHO pUCyHKy 1a nm 16.

HeobxogvMoCTb  MCrbITaHWii B KOHTYPE, BWA KOHTypa, a Tawke pasmepbl A,c U £, (KOTopbie npu wnc*
MbITAHAN He [0/DKHbI OblTb  MPEBbILLEHbI), A0/MKHbI ObiTb YCTAHOB/IEHbl € [AOKYMEHTaUuMM Ha  TpaHcqiopMaTopbl
KOHKPETHbIX TUMOB.

995 TpaHcdopmaropbl C  HECKOSbKUMK  KoadpdmumeHTamMy  TpaHcdhopMaLyy, — nosyyaembiMi — Nepekso-
YeHneM CeKLW NepBUYHON 0OMOTKM, UCTIBITLIBAKOT NPY HAMBO/bLLIEM KO3hhULEHTE TpaHCcdopMaLmn,

9.9.6 BrOopyuHble 0O6MOTKM TpaHCOPMATOPOB MPW  UCTbITAHWM  AO/DKHbI  ObITb  3aMKHYTbl Ha  HOMUHA/Ib-
HY'O Harpysky, Ha amnepMeTp SIM60 HAKOPOTKO.

9.9.7 3HaueHMs npeBblleHUA Temneparyp OOMOTOK TpaHcopMaTopoB UCTbITaHHbIX Ha uvactote 50 T,
Ha vacToTy 60 'L, cnefyeT KOpPeKTUPOBATb CrieAyHoLLIM 06pa3oM:

a) pna TpaHcdopmartopoB Ao 1000 A wwm pgnsa TpaHcdopmaTopoB 6e3 COOBCTBEHHON MEPBUYHON OBMOT-

K1 Ha /1to6ble HOMUHaUTbHBIE TOKU
Ar,«105a7,, (12)

rae AT30— npeBbilLieHve TeMnepaTypbl, COOTBETCTBYHOLLEe vacToTe 60 Iy,
Al 5, — NpeBbILLEHVE TemMneparypbl, ONpeaesieHHoe OMbITHLIM MyTem Mpy YacTtote 50 Iy,
6) AN TpaHChopPMaTOPOB C COBCTBEHHOW NEPBUYHON 0OMOTKOI Ha HOMMHaUTbHBIE TOKM CBbiLLe 1000 A
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9.10 VicrbiTaHye Ha CTOVKOCTb K TOKam KOPOTKOTO 3aMbIKaHs

9.10.1 VcnbiTaHne MPOBOAAT MNP 3aMKHYTbIX HAKOPOTKO BTOPUYHbIX OOMOTKaX W Ji060M  MOAXOAALLEM
N5 ONblITa HaNpPshkeHUW vyactoTol (S OAjf) My, mponyckaHneM Yepes NepBrYHY0 0BMOTKY CieyHoLLIX TOKOB:
a) TOKa, HaMBO/TbLLIMIA MUK KOTOPOro A0/MKEH ObIThb (1.0'1,1/®; HauasbHOe AelCTBYOLLEe 3HAYEHME

Nepuvoanyeckoli COCTaBNsIOLLIEN He [0/DKHO npeBblwarb 1.15—. Bpema npotekaHnss Ttoka — 3-10 nony-
MepuoaoB, YMC/IO OMbITOB —3: 18Vv2

6) TOoka /, [elicTBytOlLlee 3HAYEHVWEe KOTOPOrO B TEYEeHWe BPEMEeHW nNpoTekaHust [, OO/MKHO ObiTb TakuM,
YTOOb! BbIMOMHAIOCH COOTHOLLEHNE

(14)

Mpu 3TOM 3HaYeHMe (,, LO/DKHO ObITb 0T 0.5 40 5 €. uncso onbitos — 1.

|_|pl/l mMedyaHne — I‘Ipvl MNCNbITAHUN  LUMHHBIX, BTY/IO4HbIX, BCTPOEHHbLIX N Pa3beMHbIX TpchcbopmaTopOB 3Ha4e-
HMe HanbOo/TbLLIETO MKA TOKA He yCTaHaB/MBatoT.

[Mpy HAMUMM TEXHUHECKNX BO3MOXHOCTEN UCTbITaHUA MO NepeYrcIEHMSM a u 6 MOryT BbITb COBMELLEHBI.

Mepep vcnbiTaHnem TeMnepaTypa TpaHcopmaTopa 4ormkHa 6bImb (25 + 10) ‘C.

9.10.2 VcnbitaHse nNPOBOAAT B OAHODA3HOM UCTbITATE/IbHOM KOHTYpe. Pa3vepbl UM KOHJMrypaums KOH-
Typa npy WCMbITaHUM TpaHChOpMaTopoB KaTeropuii pasvelleHuss 2.3.4 M 5. a Takke pacCTOsHWA OT BbIBOOOB
MepBMYHOA OBMOTKM TpaHcqiopmatopa [0 O/kaimx Touek dmKcaumy MPOBOAHMKOB KOHTypa [AO/DKHbI  COOT-
BETCTBOBATb YKa3aHHbIM B JOKyMEHTALMM Ha TPaHCAIOPMaTOPb! KOHKPETHBIX TUMOB.

McnbitaHve  WWMHHBIX,  BTY/IOYHBIX, BCTPOEHHBbIX W pasbeMHbIX TpaHChopMaTopoB — [OMyCKAeTcs  MpoBO-
OUTb  MpU MUTALMM X MEPBUYHOA  OBMOTKA  HECKOSbKUMM  MEPBUYHLIMKA - BUTKaMK,  pacrofiaraeMbIMy  paBHO-
MEPHO OTHOCUTESIbHO BTOPUYHBLIX OOMOTOK.

9.10.3 TpaHchopmaTop CUATAKOT BblAEPKABLUVM UCTIbITAHWE, EC/N:

a) He MPOU30LLIO NOBPEXAEHMIA, NPENATCTBYIOLLYX €ro AasbHelLLel paboTe;

6) nocne oxnaxgeHus Oo Temnepatypbl (25 = 10) *C OH BblgepXan WUCMbITaHusi no nyHktam 2. 10. 12
Tabnmupl 14,

B) MOrPeLHOCTM BTOPUYHbIX OOMOTOK, W3MEpEHHble Mocie pasMarHMuMBaHusl, COOTBETCTBYHOT —YCTaHOB-
NEHHbIM  K/laccaMm TOYHOCTM WM He W3MEHWIACL MO CPaBHEHWIO C NepBOHaYaslbHbIMW  Goslee Yem Ha  MOsIoBUHY
3HaYeHWiA, yCTaHOB/EHHbIX [/159 3TUX KITacCoB.

8 [OKyMeHTauuM Ha TpaHCcopMaTopbl KOHKPETHbIX TWMOB, Y KOTOPbIX M/IOTHOCTb OAHOCEKYHOHOrO ToKa
TEPMUYECKOI CTOMKOCTY NPEBbILLAET 3HAYEHNS:

a) y TpaHcdopmMaTopos Ha vactoTy 50 Iy

160 A/MM2 — A1 MeHbIX MPOBOAHVIKOB;

105 A/MM2Z — 191 @/ IFOMVHUEBbIX NMPOBOAHWUKOB;

6) y TpaHcopMaTopoB Ha YacToTy 60 I'u;

154 AIMM2 — 1191 Me[HbIX MPOBOAHVIKOB;

101 A/MM2Z — /19 @/IFOMUHUEBbIX MPOBOAHUKOB.

[JO/MKHbI  BbITb  YCTAHOB/IEHbI  AOMOSHUTENBHBIE  KPUTEPUY,  NOATBEPXKAAOLLME, 4YTO TpaHcdopmarop  Bbl-
[JepXan UCrbITaHWs Ha CTOMKOCTb K TOKaM KOPOTKOrO 3aMblKaHUs.

9.11 VI3MepeHve ConpOTUBEHNS BTOPUYHBIX OOMOTOK NMOCTOSIHHOMY TOKy MpoBoAsAT no MOCT 3484.1.

9.12 WcnbitaHne  Mac/ioHanosiHeHHbIX — TpaHchopMaTopoB  Ha  FEPMETUYHOCTb  MPOBOAAT MO
FOCT 3484.5.

913 MeTogbl ¥ BUObl MCMbITAHWA TpaHChOpPMAaToOpoB Ha  YCTOWUMBOCTb K KIMMATUYECKV/M  BHELLHUM
BozgencTeytowym  haktopam no  FOCT 169621 M MEXaHWYeCKUM BHELUHUM  BO3AEVCTBYHOLWMM  dakTopam
no FOCT 16962.2 [O0/MkHbl ObiTb YyKa3aHbl B AOKYMEHTaUMM Ha TpaHCqIOpMaTopbl KOHKPETHbIX TUMOB B 3aBW-
CYMOCTU OT UCMOTHEHUS M KOHCTPYKTUBHBIX 0COGEHHOCTEl TpaHChopMaTOpOB.

MeTposornyeckme xapakTepucTukA MPOBEPSIOT OAHUM M3 CrieAyHOLLYX CNOCOOO0B:

a) [llyTem HenocpeaCTBEHHOrO onpedeneHuss norpelwHocten — no FOCT 8.217 npy HauMEHbLUEM W Haw-
60/1bLLIEM (C YUETOM A/IMTENBHOTO HarpeBa) 3HauYeHKsX paboyei Temneparypbl.

Mpy 3TOM TOKOBblE W YI/IOBble MOMPELUHOCTM HEe A0/DKHbI MPEBbIATb 3HAYEHWR, YCTaHOBMEHHbIX B 6.4.2
[N151 COOTBETCTBYHOLLMX KITACCOB TOYHOCTH:

6) [lyTeM u3MepeHVs TOKOB HamarHMuMBaHus cornacHo 9.8.5 npy HavMeHblwem W Havbosbliem (C yde-
TOM [/IMTENBHOTO HarpeBa) 3HaveHusix pabouein Temneparypb!.
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[Mpy 3TOM 3HaUEHME ToKa HaMarHN4MBaHNA A0/HKHO COOTBETCTBOBATL C/IEAYHOLLIMM YC/IOBUSM:

"2HObI
(2nOm -
T0€ ya< L }— TOKV HAMarHU4VBaHWs NPY HaMBO/IbLLEM N HAVIMEHBLLIEM PaGOHMX 3HAYEHMSX
Temnepartypsbl. A:
Lo — HOMWH&/TbHb IV BTOPUYHBIA TOK. A;
7 pon — npegen AonyckaeMoli TOKOBO# MorpeLLHocTy. %;
[50n — npejen JornyckaeMol Yr/I0BO NOrpeLLHOCTY, Cpag.

MpM wChbITaHWSX  TpaHCChOPMaTopoB  KaTeropy  pasvelleHus 1 Ha BO3AelicTBMe  WCMbITaTesbHbIX — CTar
TUYECKUX Harpy3oK OCHOBaHVie TpaHcthopmaropa MEeCTKO 3akpernislT, a K CepefuHe BblBOAa €ro  MepBUYHON
0OMOTKA  NPUKIAALIBAIOT  UCTIbITATE/IbHYIO  Harpysky, paBHYIO 3HaueHWo, ykazaHHOMy B 6.2.3. YKasaHHyl0 Ha-
rpy3ky NpUKIadbIBAlOT MOOYEPEAHO B TpexX B3aUMHO  MEpPrneHAMKYNSPHbIX — HanpaBneHusX: B FOPU3OHTasbHOW
M/IOCKOCTM MO OCW BbIBOAA B CTOPOHY OT TpaHcqiopmatopa, B TOPM3OHTa/IbHOM MIOCKOCTM B Hampas/ieHun,
nepreHavKyIspHOM OCY BbIBOAA, B BEPTUKA/TbHO M/IOCKOCTM MO HANPaB/EHVI0 K OCHOBAHUIO.

B kaxaoM HanpasneHn Bpemsi BbIAEPKKN HArpy3kn — 1 MUH.

TpaHcdopmMaTop CuuTaloT  BbiAEPXAaBLUMM  WCTbITaHWe, €C/M BO BpeMs U Moc/e ero nNpoBefeHus He
OTMEYEeHO noBpeXxaeHe TpaHcdhopmaTopa WM BblBOAR, Teuu Macra Yy Mac/oOHarnofIHEHHbIX U YBENMYeHWe
YTeUKM ra3a y ra3oHarosIHeHHbIX TpaHCopMaTopOoB.

9.14 VicnbiTaHye Ha NPOYHOCTL MPY TPAHCTIOPTUPOBAHN

9141 MeToabl UCTbITAHMS Ha MPOYHOCTL MpPU TpaHcrnopTMpoBaHMM no TOCT 23216 [0mkHbl ObiTb  NpU-
Be/leHbl B IOKYMEHTaLMM Ha TpaHCdiopMaTopbl KOHKPETHBIX TUMOB.

9142 Tlocne wcnbiTaHus TpaHcdiopMaTopbl  PacrnakoBbIBaKOT, MPOBOAAT  BHELUHWA OCMOTP  TpaHctop-
MaTopoB. Tapbl, KperyieHuld, a Tawke nNpPOBEPSIOT MapaMeTpbl, YCTAHOB/IEHHble B OOKYMEHTaUMM Ha TpaHc-
dhopmaTopbl KOHKPETHBIX TUMOB.

9.14.3 TpaHchopmaTop ¥ ero yrnakoBKy CHATAKOT BblAEPXaBLUMMU UCTIbITaHWE, eC/N:

* MpV BHELUHEM OCMOTPE YMaKOBK/ He OOHapyeHbl MeXaHuYeckue MOBPeXAeHUs Tapbl, Befyluye K notepe
3alUMTHbIX CBOWCTB, @ Tawke HapylleHWsl KPerniieHWii YrakoBaHHbIX W3jenuii B Tape. Jonyckaetcs ocnabneHve
KpenneHuii nsnenus B Tape, eciiv 3T0 He NPUBESO K NMOBPEXAEHUIO TpaHcthopMaTopa B MPOLIECce UCTbITaHus;

* MPU BHELWHeM OCMOTpe TpaHchopMaTopa He O6HapPYy)XEHO MOBPEXAEHWA, MPEnATCTBYOWMX ero  pabo-
Te. 1 pe3y/bTaThbl NPOBEPKY NapameTpOoB MoSIOKUTESbHbIE.

9144 Tlpn YynaKoBKe HECKOMbKUX TPaHCqIOPMATOPOB B OAMH AWK [OMyCKAeTCA MPOBEpPKYy NapameTpos
MPOBOAUTL  BLIGOPOUHO. UMCNO  MOASIEXALLMX UCTILITAHWIO  TPaHCOpMAaTopoB  [O/DKHO ObITb  yKa3aHO B [OKY-
MeHTaLyn Ha TpaHChopMaTopPbl KOHKPETHBIX TUMOB.

9145 [ns kpynHoraGapuTHbIX TpaHcOpMaTopoB MCMbITaHWe AOMyCcKaeTcsa He MpoBOAWTb, a  Crocob-
HOCTb  TpaHCcChopMaTopoB W YMakoBKM — NPOTUMBOCTOATL — paspylualoleMy  [JECTBUMI0  MEXaHWYEeCKUX  Harpysok
npy  TPaHCMOPTVPOBaHWMA  [OOMyCcKaeTCcA OueHWBaTb Ha OCHOBaHWWM  Pe3y/bTartoB  TPaHCMOPTUPOBaHWA  3TUX WK
aHaNoM4YHbIX UM U3LEeNWiA NOTPe6UTESIHO.

9.15 WcnbiTaHne ynakoBku Ha copacbiBaHme

9.15.1 MeTogbl WUCMbITAHUS YMakoBkA TpaHchopmatopoB Ha cbpacbiBaHue no [OCT 18425 [O/KHbI
6bITb YKa3aHb| B JOKYMEHTaLWM Ha TPaHCIOPMAaTOPb! KOHKPETHBIX TUMOB.

9.152 VicnbiTaHWio MOABEPraloT  YMakoBKy CyMMapHO Maccoil (BMecTe C YrnakoBaHHbIM M3fenveM) Ao
200 Kkr. YnakoBKy CyMMapHOM Maccoii 6onee 200 K. a Takke YNakoBKy, MapKMPOBaHHYI0 3HaKOM «XPyrKoe.
OCTOPOXHO» MCMbITAHWIO Ha NPOYHOCTL MPU COPackIBaHNN He NMoABEPratoT.

9153 HAwwk (ynakoBKky) C Haxofsauwmcs B Hem TpaHcchopMaTtopom  (TpaHcdopMaropamu) win  Make-
TOM. UMUTVPYIOLLMM  YMakKoOBaHHble TpaHCcqiopMaTopbl, cOpacbiBaloT OavMH pa3 Ha mnowaaky no FOCT 18425
Ha ero TOpLEBYIO CTOPOHY C BbICOTbI:

0.5 M — npy cymmapHoii Macce TpaHcthopmMaTopa 1 ynakoskv A0 100 Kr BKIHOUUTESBHO,

0.3 M— npu cymMmMapHoii Macce TpaHcdhopmaropa 1 ynakoBky oT 100 a0 200 Kr BKHUMTESBHO.
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9.15.4 1o OKOHYaHWW MCTIbITAHNS NPOBOAST BHELLIHMIA OCMOTP YMaKOBKM.

9.155  YnakoBKy CHUMTAlOT BblAEPXKaBLUEA MCMbITaHWE, €CN NpY  BHELLHEM OCMOTPE He O0GHapy»KeHO
CepbesHbiX MNOBPEeXAEHWNM, Bedylmx K MoTepe ee 3alWTHbIX CBOIWCTB. [lonyckaeTcs ocnabrieHne  OTAesbHbIX
KPENNEHWIA.

9.16 loaTBepxaeHue cpefHeinl HapaboTkM [0 OTKa3a MPOBOASAT Ha OCHOBaHMM cGopa y noTpebutenei
WM NO CrpaBKe O Ha/MuMM NPETEeH3W OT 3aka3uvkoB WM noTpebuteneli M o6paboTkM MHopMauum o pa-
60Te TpaHChopMaTopoB WM MX MPOTOTMMOB MO METOAMKe, YKa3aHHOW B JOKyMEHTaUuMM Ha  TpaHcdiopmarop
KOHKpETHOro Tuna.

9.17 VicnbiTaHve Ha BHyTpPeHHee [yroBoe 3aMblkaHue

WcnbitaHve npoBOAAT  ANA  NPOBEPKM  COOTBETCTBUSA  TpaHcpopmaropa TpebosaHusim  6.10.6.  TpaHcdop-
Martop OCHal@aloT BCeEM HeobXoAMMbIM  OOOpYAOBaHMEM W yCTaHaB/MBAOT B YC/IOBUSX, aHasIOMMyHbIX — yesio*
BUAM 3KCTU/TyaTaumm.

OcHoBaHue TpaHcchopmaTopa MoMelaT Ha  (DyHAAMEHT BbICOTOM He MeHee 500 mwm. [ns  rasoHanosn-
HEHHbIX TpaHCHIOPMATOPOB [ABfIEHVE HAMOSHEHWA He [O/KHO ObiTb  MeHblle HOMVHaUIbHOTO  [AaBfIeHns  Ha-
nosHeHuna npm 20 °C.

MpM wWCMbITaHMM Ha BHYTPEHHEE [yrOBOE 3aMblkaHWe HEeoGXOAMMO OnpefeuTb  paHvUbl  AOMycKaeMow
06nacTv BOKpPYr TecTMpyemoro o00bekTa, WMEIOWe0 BbICTyrmalolme 4vactu. [uameTp [aHHOI0 y4yacTka  [OSDKeH
ObITb paBeH AuaveTpy TpaHcdopmatopa (M0 camMomy 60/bLUOMY pasMepy) MNC BbicOTa 06pasla, YMHOXEH-
Hasl Ha ABa. C MHUMa/TbHBIM AMaMETPOM 2 M.

WcnbimtaHne npoBoAAT Ha  TpaHcdiopMaTope, KOTOpbi  M3Hauas/lbHO  Haxogwics Mpu  TemnepaTtype  Okpy-
XaroLen cpegpl.

YacToTta ucnbItatesibHoro Toka Jo/mkHa Niexars B npegenax 48-62 'y,

ToK Ayt BO BpPEMS WCMbITaHWA [O/MKEH WMETb accuMeTpuuHyto chopmy. [leficTByiollee 3HaueHvie Ccum-
METPUYHOW  COCTaBMSHOLLEN  [O/MKHO PaBHATLCA TOKY TEPMUYECKO CTOMKOCTM  TpaHcdiopMaropa, a nepsoe
aMM/IMTyAHOE 3HaYEeHVE NOJTHOTO TOKa COCTaBNATL 1,7 AE/CTBYIOLLErO 3HAYEHUS.

[Jonycku cnepytolume:

+ 5 % — Ha cpefHe KBafpaTniecKoe 3Ha4eHe TOKa;

+ 5 % — Ha NPOAO/HKUTENBHOCTD.

MOLIHOCTb  MCTOUHMKA NUTaHWS A0/MKHA OblMb  AOCTATOYHON ANA  NOAAEPXKaHWS  CYHYCOMAASIbHOTO  TOoka
[yroBOro 3amMblKaHNA Ha MPOTSHKEHUM BCETO UCTbITaHWS.

6 KayecTBe WCTOUHVKA [yrM 4Yepe3 [/1aBHyl0 W30MALMI0  BHYTPU  WCTbITATeNlbHOTO 0ObekTa MOXHO — UC-
nonb30BaTb MPOBOA, AvaMeTpoM OT 1 A0 3 MM. pasMellaembli Mexay 3KPaHOM BbICOKOTO W HM3KOMO  Harpsbke-
HUS. UM aHasIorMyHoe emy Npucroco6sieHue.

MeCTO BO3HWMKHOBEHVS OyTM  [IO/DKHO  NPUXOOMTLCA Ha  006M1acTb  MakCUMasIbHOTO  3/1EKTPOCTaTUYECKOTO
HanpsHKEHVA.

TpaHcdopmaTop cuMTaeTca  MPOLUEALIMM  UCTIbITAHWE, €C/IM  ero  3KCIUTyaTalMOHHbIE  XapakTepuUCTuKM  OT-
BeyvatoT TpebosaHnam 6.10.6.

Ecnm  TpaHcdopMaTtop  aHaslorMuHOM  KOHCTPYKLMM  y)Ke  MpoLUent  KBaUM(hMKaLMOHHbIE  UCTbITaHus  (Ha  co-
OTBETCTBME  TEXHWYECKMM  YC/IOBUAM), U3rOTOBUTENb  MPESbAB/ISAET  MPOTOKON  PacnpoCTpaHeHVUs  pesy/ibTaroB
UCMbITAHWA  TUMOMPEACTaBuTeNA.  MOATBEPXAAIOLMIA  CMOCOBHOCTb  AA@HHOTO  TpaHchopmaTtopa,  KOTOpblA  He
noaseprasicd  YroMsHyTbIM  Bblle  UCTIbITAHWAM, K BbILEKVMBAHUIO BHYTPEHHErO [yroBoro 3amblkaHus 6e3 npo-
BeleHVAl AOMNOHATESIbHOTO UCTIbITaHUS.

Jonyckatotcs gpyrme MeTodbl WCTbITaHuiA, SKBYBAIEHTHbIE MO 3HEPrvW, BblAENSEMOW BHYTpPU TpaHcdopma-
TOpa MpW ropPeHnn AyLu. KOTopbIe CreayeT ykasblBaTb B AOKYMEHTaLMM Ha TPaHCOPMAaTOPbl KOHKPETHBIX TUMOB.

9.18 VcnbITaHye MHOroKpaTHbIM Cpe3aHHbIM MMMy IbCOM Ha BbIBOAAX NEPBUYHO 0OMOTKM

VicribITaHvie NpoBoaAT 415 NOATBEPXKAEHNA COOTBETCTBUA 6.3.1.

WcnbimtaHne npoBOAAT € MPUIOXEHMEM  MHOTOKPATHbIX  VMMY/IbCOB  OTPULIATENBHON  MOMSPHOCTY,  CpesaH-
HbIX 6/IM3KO K & BEPLLIMHE.

WcnbimatensHoe  HampsbkeHve MprikNagbiBaloT  MexXay BbIBOZAMM  BbICOKOTO  HaMpshkeHUs MEepBUYHON  06-
MOTKM W BbIBO4AMW 3a3eM/IEHVS.

Pama, kopryc (ecm Takoil uWMeeTcs), cepAeyHuK (ecnv npefycmaTpyBaeTcs ero 3a3eM/ieHue), a Tawke
BCE BbIBOAbI BTOPMYHOW(-bIX) 06MOTKI(-OK) A0/MKHbI ObITh 3a3EM/TEHDI.

3afaHHOe aMI/IMTyAHOe 3HauYeHVe UCTbITATeNIbHOrO HanpshkeHns [Oo/mkHO cocTtasnats 70 % or  Homu-
HaU/IbHOrO BbIAEPXMBAEMOrO HaNPSKEHNA rpo30BOro nmMnybea. MNapameTpbl umnynsca— no MOCT 1516-3.
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MpviknagbiBatoT 600 NocneaoBaTesbHbIX MY IHCOB C YACTOTOM NPUMEPHO 1 MMIYALC/MUH.

Mo cornacoBaHWiO MeXdy W3roToBUTENEM W MOTPEOUTENIEM KOMMYECTBO WMMY/IbCOB MOXET ObiTb  YMEHb-
LweHo go 100.

PervctpypytoT doopMy BOSIHBI B Hadasle U B KOHUE WCTbITaHWA, a TaKke [Moc/e MPUIoKEHUA KadKabIX
100 vMMy bCOB (MUHKMYM).

B ocHoBe KpuTepueB OLEHKY Pesy/bTaTOoB fiexar criefytoLiye TpeboBaHuUs:

e CpaBHEHVEe WMMY/bCHbIX —HaNPshKeHW, 3adMKCUMpPOBaHHLIX B Hauase W Mocfe  MNPUIOKEHUS  Kadk-
ObiX 100 WMNyNbCOB, HE [AO/MKHO BbISBAATL HA/IAYME KAKUX-SIMOO W3MEHEHUIA, MPUYMHOM KOTOPbIX MOryT OblTb
YyacTUYHble paspapbl B AVANEKTPUIKE;

- YPOBEHb W3MEPEHHbIX YacTU4YHbIX Pa3psaoB He  AO0/DKEH MpeBbillaTb  3HAYeHUs, 3adaHHble B Ta-
61uue 6:

- V3MepeHMe TaHreHca yria AVaNeKTpUYeckMx MoTepb [0 WCMbITaHUA W N0 WUCTEYEHWM He MeHee [Baf-
Luatm 4eTbipex YacoB NOC/e 3aBeplleHVst WCMbiTaHus. PesynbTatbl [AO/MkHbl OblTb  OAMHAKOBbI, 33 UCKIHOYEHW-
€M MOrPeLUHOCTI, 06YCMOB/IEHHOW MCMO/b3yeMOiA METOAVKON NCTbITaHUS;

- MOBbIEHVE COAEPXKaHMS PacTBOPEHHbIX [a30B B Mac/ne, M3MepseMoe MO  WCTEYEHUM CeMMAEecHTU
[BYX YacoB oc/1e VCrbITaHus, He AO/DKHO BbIXOAUTL 38 PaMKi CEAYHOLLMX 3HAUEHWIA:

* Bogopog, (H,) — 20 mxn/m;

- meTaH (CH,) — otcyTcTBME;

- auetmnneH (C,H,) — otcyTctame.

Ecnm noboe M3 yKasaHHbIX TpeboBaHWii He BbINOSHSAETCH, CYATAETCs, 4TO TpaHcchopMaTtop He npoluen
UcrbITaHve.

9.19 VicnbiTaHye Ha CcTeneHb 3aLyThl KoprycoB

Wenbimanna  nposogat B cootBetctBMM ¢ TOCT 14254 Ha koprnycax MO/IHOCTbO COBpaHHOro  TpaHcdhop-
Maropa. Kax B YC/I0BUSX SKCTUTyaraLym.

9.20. VicnbITaHye Ha HanpsbkeHre pagyonomMex

VicnbItaHme npoBogaT B cooTBeTcTBUM ¢ FTOCT 1516.2 Ha NO/THOCTLHO COBpaHHOM TpaHcdopmartope.
TpaHcdiopmaTop cUUTaeTCA NpoLLeALLInMM UCTbITaHue, eC/IM YPOBEHb PaANONOMEX NPY HANPSHKEHNN
11 Un.plv3cooteeTcTByeT TpeboBaHusM 6.15.1.

10 TpaHcnopTMpoBaHME 1 XpaHeHne

10.1 TpaHcrnopTMpoBaH/e

1011 TpeboBaHMS K  TPaHCMOPTMPOBaHWMIO B YaCTW  BO3AENCTBUS  MEXaHWMYECKMX  (DAKTOpPOB MO
FOCT 23216 » wmmaThdeckux ¢paKkTopoB BHeluHein cpedbl Mo FOCT 15150 [omkHbl ObiTb yKasaHbl B [OKY-
MEHTaLN Ha TPaHCOpMaTOpPb! KOHKPETHBIX TUMOB.

Mpn  TPaHCMOPTUPOBAHWM B  TPAHCMOPTHbIX  KOHTelHepax TpaHcdhopMatopbl 6e3  MHAVBULOYa/IbHOW  yna-
KOBKV JO/DKHbI ObITb HAAEXKHO 3aKper/ieHb! U MpeAoXpaHeHbl OT MEXaHNYECKUX NMOBPEXIEHWIA.

JonyckaeTcs  TpaHCrnopTypoBaHue TpaHCIoOpMaTopoB B Mpefenax OfHoro ropoja 6e3  ynakoBka — npu
YCNOBUW NPUHATYSE HEOOXOAWMBIX MEP. UCK/TOHAOLLIMX BO3MOXHOCTb VX MOBPEXAEHMS.

10.2 XpaHeHue

1021 TpeboBaHUA K XpaHEHUO TpaHCOPMAaTOpPOB B YaCTM  BO3AEMCTBUS  KMMATUYECKMX  (DaKTOPOB
BHelWHeli cpeabl no FOCT 15150 fAo/mkHbl ObiTb YkasaHbl B [OKYMEHTALMM Ha TpaHcopmaTopbl KOHKPETHbIX
TWMOB.

[a3oHarosHeHHble  TpaHCOPMAaTOPbl  HaMoOMHAT A0  YPOBHSA, [OCTATOMHOMO A/ MOAAepXaHua  Mosio-
XXUTESLHOIO AaB/IEHVS BO BPEMS TPAHCTIOPTUPOBKM.

11 YKaszaHusa no SKCnyataynn

Mpu BBOAE TpaHChOPMATOPOB B 3IKCTUTyaralyto, a Tawke B MpOLecce 3KCryyarauym TpaHchopmaTopoB
cneflyeT cobniofatb TPe6GoBaHWS, YCTAHOB/EHHbIE B [IOKYMEHTALUMM Ha  TpaHctopMaTopbl KOHKPETHbIX — TUMOB.
3TN TpeGOBaHWA JO/MKHBI ObITb YKa3aHb! B SKCT/TyaTaLyIOHHONM AOKYMEHTALN.
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12 MapaHTUn n3rotosuTens

12.1 WsrotoBuTENb rapaHTUpPyeT COOTBETCTBME TpaHCGIOPMATOpOB  TpeboBaHUAM

Ta Npu COGMIOAEHUN YCMOBUIA MPUMEHEHWS,  3KCM/TyaTaLym,
HaCTOSILLYIM CTaHAaPTOM.

HacTOsILLEro  CTaHaap-
XpaHEHUs W TPaHCMOPTUPOBAHMUS,  YCTAHOBIEHHbIX

FapaHTUHbIA CPOK 3KCTUTyaTauMM TPaHCOPMATOpoB — NsATb JIET C MOMEHTA BBOAA B  SKCIUTyaTaLyito,
HO He 6osiee NSTY C NMOJIOBMHOIA NIET CO [IHS OTTPY3KM C NPEANPUSTUS-M3rOTOBUTESTS.

122 [na TpaHcopmaTopoB, MpeAHasHauYeHHbIX [/ 3KCMOpTa, T[apaHTUIAHBLIA CPOK  3KCTTyaTaumm  ycTa-
HAB/IMBAIOT B COOTBETCTBUN C TPEGOBAHWAMM, MPUHSTLIMM B CTPAHE-M3rOTOBUTESE.
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Mpynoxexve A
(obsizaTenibHoE)

lMepeyeHb cnpaBoYHbIX AaHHbIX, MPUBOAVIMBIX
B UHChOPMALIMOHHBIX MaTepuariax NpeanpUsTUS-M3roTOBUTE IS

B MHhopMaLMOHHLIX MaTeprianax NpeanpusTUS-M3roToBUTENs criedyeT ykasbiBaTb Cefytolye CnpaBoYHbIe AaH-
Hble:

a) OOonycTuMble BTOPUYHbIE Harpyskv [U1S pas/IMYHbIX K1acCoB TOUYHOCTM, €C/v Takoe TpeboBaHve npedycMOTPeHo
B IOKYMEHTaLMM Ha TpaHCopMaTop KOHKPETHOrO TUMa:

6) KOHCTPYKTVBHblE [AaHHble: HOMWHa/IbHOE YMC/I0 aM/IePEUTKOB. CPEOHIO /IMHY MarHWTHOrO MyTM U CeyeHue
MarH1ToNpoBOJa. COMPOTVB/IEHME BTOPWUYHOM OBGMOTKU MOCTOSIHHOMY TOKy, pPacyeTHOE 3HaueHue WHAYKTUBHOTO COMpo-
TVBMEHNS BTOPUYHBIX OOMOTOK (6€3 yueTa B/INSHNSA BHELLHUX MarHUTHbIX Moneid);

B) TWMOBbIE KPMBblE HaMarHW4MBaHWA MarHUTOMNPOBOAOE BTOPUYHLIX OOMOTOK /1A 3aluThbl, CHATbIE NPY NpakTude-
CK/ CUHYCOMZANIbHOM HanpshkeHnU (3aBUCUMOCTb MakCUMasIbHON MHAYKUMW OT AENCTBYIOLLEr0 3HAYEHWSI HanpshkeHHOCTU
MarH1THOTO NoJsisl);

I) KpMBble MpeaesibHON KPaTHOCTU BTOPUUHBLIX OOMOTOK A1 3allyThbl /1 KPATHOCTENW, HEe MPEBbILLAIOLLMX Toka Ou-
HaMUYECKON CTOWMKOCTW, AENEeHHOro Ha 18 *2 , 1 Ana BTOPUYHbIX Harpy3oK — 25% HOMWHa/IBHOTO 3HayeHVst (HO He
MeHee 10 B-A) v Bbliwe.

[ns TpaHcchopMaTtopoB ¢ HECUMMETPUYHBIM PACTIONIOKEHNEM MEPBUYHON W BTOPUYHO OBMOTOK AManasoH Harpy-
30K HXKE HOMMHATbHOV MOXET OT/TMYATLCS OT YKa3aHHOro;

[1) KOHCTPYKTVBHblE OCOBEHHOCTY TPaHCHOpMAaTOPOB.

MpumeyaHne — [aHHble NepeuncneHnii 6) — r) NPUMBOAAT 4/1 TPAHCHOPMATOPOB HA HOMWHASBHBLIE Hanps-
XeHUs1 6 KB 1 BblLLE (C YKa3aHMEM 3HAUEHMIA MX BO3MOXHBIX OTK/IOHEHMIA).
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