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BBeaeHue

HacToawmin craHgapT BXOAUT B CEPUIO CTaHAApTOB « TpaHCOpPMaTOpbl U3MEPUTENbHbLIE», KOTOPas
BKIIOYAET cneayloLme craHaapTbil:

- Yactb 1. OBLme TeXHMYECKME YCrOBUS;

- Yactb 2. TexHnyeckme ycnoBsusa Ha TpaHcdopmaropbl TOKa;

- Yactb 3. TexHnyeckme ycrnoBusa Ha UHAYKTUBHbLIE TPAHCHOPMATOPbI HANPSHKEHNS;

- Yactb 4. TexHn4eckme ycrnoBusi Ha KOMOUHUPOBAHHbIE TPAHCAOPMATOPbI;

- YacTb 5. TexHNYeckne ycnoBus Ha EMKOCTHbIE TPaHCAOPMaTOPbl HAMPSXKEHUS;

- Yactb 6 — YacTtb 8. TexHM4eckue ycrnoBus Ha SneKTPOHHbIE TpaHcdhopMaTopbl.

B Hacrosiwiem craHgaprte peanu3oBaHbl OCHOBHbIE HOPMAaTWBHbIE MONOXEHUS MEXAYHapOAHOro
crangapta MOK 61869-2:2012 «TpaHcopmatopbl uaMeputenbHble. Yactb 2. JononHuTenbHble TpeboBaHna
K TpaHcopmaropam Tokay (IEC 61869-2:2012 «Instrument transformers — Part 2: Additional requirements
for current transformers») u npakruka npumeHeHna FOCT 7746—2001 «TpaHcdopmaTtopbl Toka. Obuyme
TEXHUYECKME YCIIOBUSIY .
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NPEABAPUTENbHbLIA HALUUOHANBbHBLIU CTAHOAPT POCCUNCKON ®EAEPALIUN

TPAHC®OPMATOPbI UI3BMEPUTEJIbHbIE
Yactb 2

TexHuyeckue ycrioBus Ha TpaHCc(POPMaTOpbI TOKa

Instrument transformers.
Part 2. Requirements for current transformers

Cpok aelictBua — ¢ 2019—01—01
no 2022—01—01

1 ObnacTb NpUMeHeHun

Hacrosawmii ctangapt pacnpocTpaHsaeTcs Ha TpaHcdhopMaTophl TOka Ha HanpsxeHue ot 3 ao 750 kB,
npeaHa3HavyeHHble ANA NPUMEHEHUSI B 9NEKTPUYECKUX LUensaxX nepemMeHHoro Toka 4acroron 50 unu 60 Iu,
C LienbIo Nepeaaymn curHana usMepuTensHon nHopmauumu npubopamM usmMepeHus, 3auTbl, aBTOMATUKU, CUT-
Hanu3auum u ynpaeneHus, paspaboraHHeiM nocne 1 aHeapsa 2019 r.

2 HopMmaTuBHbIE CCbINKU

B HacTosiLLem cTaHaapTe UCNOMb30BaHbl HOPMATUBHLIE CCbISTKU HAa CreayloLue CTaHaapTbli:

FOCT 8.217 locynapcTBeHHast cuctema obecnedeHus eaquHcTBa uamepeHui. TpaHcopmaTopbl ToKa.
MeTtoguka nosepku

FOCT 6827 (M3K 59 (1938)) OnekTpoo6GopyaoBaHUe U NPUEMHUKN INEKTPUYECKONW aHepruu. Paa HoMu-
HanbHbIX TOKOB

FOCT 8024 Annapatbl U 3MEeKTPOTEXHUYECKUE YCTPOICTBA NEPEMEHHOTO TOKA HA HANpPshDKeHWe CBbille
1000 B. Hopmbl HarpeBa npu NpoOLOHKUTENLHOM peXnme paboTbl U METOAbI UCTILITAHUIA

FOCT 9920 (M3K 694—80, MOK 815—86) OnekTpOoyCTaHOBKM MEPEMEHHOr0 TOKa Ha HanpsbkeHue
oT 3 0o 750 kB. OnuHa nyTu yTe4KM BHELLHEN U30NsaLnn

FOCT 15150 MaLunHbl, npubopsbl U Apyrue TexHn4Yeckue usgenus. AcnonHexnms ans pasnuyHbIX Knuma-
TUYECKMX paiioHOB. KaTeropuu, ycnoBus aKcnnyarauuu, XpaHeHust 1 TPaHCMNOPTMPOBaHMS B YaCcTu BO3AeEM-
CTBUSI KMUMaTUYECKNX haKTOPOB BHELLUHEN Cpeabl

FOCT P 8.736 locynapcTBeHHasi cuctema obecnedeHuss eaAUHCTBa U3MepeHmii. amepeHus npsimble
MHorokpaTHble. MeToabl 06paboTku pe3ynsratoB n3mepeHuii. OCHOBHbIE MONOXEHUS

FOCT P 52735 KopoTkue 3aMblkaHusi B 9neKTpoycTtaHoBKax. MeToabl pacyera B 9neKTpoyCTaHOBKaxX
NnepemMeHHOro Toka HanpsxeHumeM cabiwe 1 kB

FOCT P 55438 EanHas sHepreTnyeckas cuctema u n3onMpoBaHHo paboTatoLume sHeprocuctemMsbl. One-
paTuBHO-AUCNETYEPCKOE ynpaBneHune. PenenHan 3awmra u asToMmatuka. Bsaaumogencreme cybbLeKToOB anek-
TPOSHEPreTUkn 1 noTpeduTenein anNeKTPUYECKOW SHepruu npu cosgaHun (MoAEepHU3auuu) 1 aKcnmyaTauuu.
O6wwe TpeboBaHuA

FOCT P MOK 61869-2 TpaHccopmartopbl M3MepuTenbHble. YacTb 2. [JononHuTeneHble TpeboBaHus Kk
TpaHcdopmaTopam Toka

MHCT 282—2018 TpaHcchopmaTopsl U3meputenbHele. Yactb 1. O6LmMe TEXHUYECKME YCNoBUS

MpuMedaHune —Ipu NoNb30BaHUN HACTOALLNM CTAHAAPTOM LienecooBpasHo NpoBepUTL AeiCTBIE CCbINOYHBIX
CTaHLapToB B MH(POPMALMOHHOI cUCTeMe 0BLUEro Nonb3oBaHus — Ha oduLmMansHoM caiiTe degepanbHoro areHTCTBa Mo

U3pgaHue ocdouumanoHoe
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TEXHUYECKOMY PerynmpoBaHuIo U METPONOriu B ceTU MIHTEPHET MK NO eXerogHoMy MHOpMaLMoHHOMY ykasaTento «Ha-
LiMoHanbHblE CTaHAapTb», KOTOPLIW oMyGrNUKOBaH No COCTOSHWIO Ha 1 AHBaps TEKYLLEro roga, 1 no BeiMyckaMm eXxemecsy-
HOro MHPOPMaLMOHHOrO ykaldaTens «HaluoHasbHble CTaHAapThI» 3a TeKyLMi rod. Ecnv 3amMeHeH cebinoyHbli cTaHaapT,
Ha KOTOpbI/ AaHa HefaTUpoBaHHas CChifKa, TO PEKOMEHAYETCA UCMONb30BaTh AEUCTBYIOLLYIO BEPCUIO 3TOrO CTaHapTa
C YYETOM BCEX BHECEHHLIX B JaHHYIO BEPCUIO U3MeHEHWIA. ECNU 3aMeHeH CChINMOYHbIA CTaHAapT, Ha KOTOpLIi AaHa faTu-
poBaHHas cchlfika, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUIO 3TOM0 CTaHAapTa ¢ yKkadaHHbIM BhILLE roA0M YTBEPXKAEHNS
(NpuHaTKSA). Ecnu nocne yTBepXKAEHUA HACTOSLLEro CTaHAapTa B CChINOYHbIA CTaHAapT, Ha KOTopblit JaHa AaTupoBaHHas
CChINKa, BHECEHO U3MeHeHMe, 3aTparmBaioLLiee NosoXeHWe, Ha KOTopoe flaHa CChlflka, TO 3TO MonoXeHue pekoMeHayeTcs
NpUMeHsITb 6e3 y4eTa faHHOTO U3MEHEHMUS. ECni cChiOYHbI CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NMONOXeHNUe, B KOTOPOM
JaHa ccbifika Ha Hero, PeKOMeHAYeTCA NPUMEHATb B YacTu, He 3aTparuBatolei aTy Cebinky.

3 TepmuHbI, onpegeneHns, 0603Ha4YeHNA U COKpaLLeHUs

3.1 B HacToALLEM CTAHAAPTE NPUMEHEHbBI CeayoLmne TEPMUHBbI C COOTBETCTBYIOLLMMU ONPeaeneHnAMM:

3.1.1 TpaHcchopmaTop TOKa Arns 3awWuThkl Knacca ToMHOCTU P: TpaHcdhopmaTtop Toka Ans 3awmThl,
AN KOTOPOro He 3ajaetca TpeboBaHne orpaHMYeHUsa OCTaTOMHOrO NOTOKOCLENNEHMSA, @ YPOBEHb HAChILLEHUS
onpeaenseTcsa AeCTBYIOLLMM 3HAYEHUEM TOKA KOPOTKOro 3aMblKaHMS MPU 3HAYEHUSIX BCEX NMPOYMX napame-
TPOB, COOTBETCTBYIOLLUMX HOMUHANBHbLIM AAHHbLIM.

3.1.2 TpaHccopmaTop TOKa Ona 3awuThbl Knacca ToyHocTU PR: TpaHcdopmMaTop Toka Ana 3awm-
Tbl, AN KOTOPOro TpeboBaHNE OrpaHMYEeHUss OCTAaTOMHOIO NOTOKOCLEMMEHUS 3a4aH0, a8 YPOBEHb HACBILLEHUS
onpeaenseTcs 4eiCTBYIOLMM 3HAa4YEHMEM TOKA KOPOTKOro 3aMblKaHWA NPU 3HAYEHUAX BCEX NPOYMX napamMe-
TPOB, COOTBETCTBYHOLLUMX HOMUHASbHBIM JAHHbIM.

3.1.3 TpaHccopmaTop TOKa ANA 3aWnThl Knacca TouHocTu TPY: TpaHnccopmarop Toka Ans 3awuThl,
NS KOTOPOro 3aAaHo TPeBOoBaHUE OrpaHUYEHUA OCTATOMHOTO NOTOKOCLIENMEHUSA, YPOBEHb HACHILLEHMS Onpe-
AenseTca MakCMmarsibHbIM aMMUTYAHbIM 3HAYEHMEM TOKa KOPOTKOTO 3aMbIKaHMSA ¢ MakCUManbHbIM coaep-
XXaHuem anepuoguM4ecKkon COCTaBMALLEN, a npeaen AoNyCKaeMon NOrpeLHoCT NPU NPOTEKAHWKU TOKa KO-
POTKOTO 3aMblKaHUA B MEPEXOAHOM PEXUME ONPEAENAETCA NMMKOBLIM 3HaYEHMEM MTHOBEHHOMN NOTPELUHOCTY.

MpuMedvaHune — TpaHchopMaTop ToKa AaHHOTO KNacca NOSTHOCTLIO TPaHCOPMUPYET anepuofUYECKYHO CO-
CTaBMSIOLLYI0 BO BTOPUYHYIO LieMb.

3.1.4 TpancdopmaTop TOKa Ana 3aWUThbl Knacca TouHocTu TPZ: TpaHcchopmaTop Toka AnA 3awm-
Tbl, AN KOTOPOrO 3aAaHO TpeboBaHMe OrpaHU4eHUst OCTATOYHOTO NOTOKOCLENNEHUS,, YPOBEHb HACbILLEHUA
onpegensieTc MakCUMarnbHbIM aMMAUTYAHbLIM 3HAYEHUEM TOKA KOPOTKOrO 3amblKaHWUA ¢ MaKCUManbHbIM CO-
JepXaHueM anepuoauyecKkon COCTaBnsIOLIEN, a npeaen A0nycKkaeMon NOrpeLHoCTU Npyu NPoTeKaHun Toka
KOPOTKOro 3aMblKaHMS1 B MEPEXOAHOM PEeXMMe OnpeaensaeTca aMmnauTyaon Nepuoanyeckon CoCTasnaloLwwen
NOrpeLuHoOCTH.

MpumMeuyaHue — TpaHchopMaTop TOKa [aHHOIO Kracca orpaHUuMBaeT TpaHchopMaLMIo anepuoguYeckoi
COCTaBnAoLLEl BO BTOPUUHYIO LiEMb.

3.1.5 npegenbHan KkpaTHOCTb: HaubonbLiee 3Ha4eHUe KPaTHOCTU NEPBUYHOIO TOKA, NPU KOTOPOM NOfI-
Has NOrpPeLIHOCTb NPU HOMUHANBLHOW BTOPUYHOW Harpy3ke He NPEeBbILAET MOSHOW NOTPEeLUHOCTU, 3a4aHHON
K1aCCOM TOYHOCTM.

3.1.6 HOMMHaNbHLINH KO3(PPuLMeHT 6e3onacHocTyn Kg , .,,: OTHOLLIEHUE HOMUHANBHOTO NEPBUYHOIO
npeaenbHOro Toka Anst USMEPEHUt K HOMUHANbHOMY NEPBUYHOMY TOKY, MPM KOTOPOM NOMHAA NOrPeLHOCTb
TpaHcgopmaropa npesbiiaeT 10 %.

3.1.7 nocTosiHHaA BpeMeHu BTOPUYHOro KOHTypa T: MoCTosIHHasA BpeMeHu KOHTypa, oGpasyemo-
ro BTOPUYHOW 0OMOTKOI TpaHccopMaTopa Toka U NPUCOEAUHEHHON K HEM BHELUHENW 3NeKTPUYECKON Lienblo,
onpeaensiemasi OTHOLLEHMEM CYMMAapHON MHAYKTUBHOCTU HAMArHUYMBaHUS U PacCesiHUsi BTOPUHHOM 0OMOTKU
W UHAYKTUBHOCTW HAarpysku K CyMMapHOMY aKTUBHOMY CONPOTUBSIEHUIO HATPY3KU U BTOPUYHOW OOMOTKM.

MpumevyaHus

1 MoHsATUe NOCTOAHHOW BPEMEHU BTOPUYHOTO KOHTYpa 06bl4HO NPUMEHSIOT K TpaHcdopMaTopam Toka, NpefHasHa-
YeHHbLIM AA paboThl B YCNOBUSAX NEPEXOAHOI0 peXnma KOpOTKOro 3aMblkaHWus, AANsi KOTOPLIX HOPMMUPYIOT YACTO aKTUBHYHO
Harpysky (cos @, = 1). B o6lem criyyae UHAYKTUBHOCTb Harpy3sku Takke cneflyeT yunTbiBaTh.

2 MHAYKTUBHOCTb BTOPUYHON OBMOTKN COCTOUT U3 MHAYKTUBHOCTU, OnNpeaensieMoi napaMeTpaMn MarHuTonpoBsoaa
(MHAYKTUBHOCTL HAMarHU4UBaHUA), U UHAYKTUBHOCTU paccesHUs 06MOTKU. [pu usMepeHusx, BLINOMHAEMbIX Ha BbIBOA ax
BTOPWUYHOI OBMOTKM NpM pa3soOMKHYTO nNepBUYHON 0BMOTKe, U3MepseMoi BeNMUUHOWM sBNaeTcs ux cymMa. OpHako npu
KOHCTPYKTOPCKUX pacyeTax TpaHcdopMartopa UX BbIYMCIAIOT pasaenbHo, Mo pasHeiM MeTogukaM. B GonblumMHcTBE cny-
YaeB WHAYKTUBHOCTLIO paccesHUsi MOXHO npeHebpeyb, HO BO3MOXHOCTb Takoro npeHebpexeHus crneflyeT NnpoBepsiTh B
KaXXAOM KOHKPETHOM crlyyae.
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3.1.8 BonsTaMnepHan xapakrepuctuka; BAX: 3asBUcMMOCTb MeXay AENCTBYIOLWMMU 3HAYEHUAMM TOKA
HaMarHU4YMBaHUA N HaMNpPsHKEHUA.

3.1.9 noTokocuensieHue Hacbiwenusn ¥ . MakcumanbHoe 3HaYeHWe MarHUTHOTO MOTOKa, COOTBET-
CTBYIOLLiEE HACLILLIEHMIO Marepuana MarHuTonpoBoAa, YMHOXXEHHOE Ha YMCO BUTKOB OBGMOTKM.

3.1.10 ocrarouHoe notokocuensieHne ¥,: 3Ha4eHne NOTOKOCLIENNIEHNS, ONPEAENAEMOe MarHUTHbLIM
MOTOKOM, OCTaIOLLMMCSl B MarHUTONPOBOAE NOCNE OTKMIOYEHNSI TOKA C aMNNUTYAHbIM 3HaueHueM, obecneyu-
BalOLLMM MOTOKOCLIENSIEHNE HacbiWeHna P,

3.1.11 HOMUHANbHLII KOI(PDUUMEHT OCTATOYHOI HAMArHNYEHHOCTHU K,: OTHOLLEHME OCTaTO4HOro
noTokocuenneHus ¥, K NoTOKOCLIENNEHMNIO HAaCkILeHUs W ;, BLIDAKEHHOMY B NPOLIEHTAX.

3.1.12 HopMUpPOBaHHbIN LUKN: OAHO UMM HECKONBLKO NPOTEKAHUI TOKOB KOPOTKOTO 3aMbiKaHUA Yepes
TpaHcgopmaTop C HOPMUPYEMBIMU ANUTESNBHOCTSIMU MPOTEKaHUA U nays.

3.1.13 HOMMHaNbLHaA NOCTOAHHAA BPEMEHM 3aTyXxaHusl anepuoauvecKkor COCTaBnAaKwen nep-
BUYHOrO ToKa Tp .. [OCTOAHHAA BPEMEHU 3aTyxaHWsi anepuoau4eckon COCTaBMAIOLLEH NEPBUYHONO TOKA,
Npu KOTOPOI B HOPMUPOBAHHOM LiMKne cobnioaalorcs TpeboBaHmsA K TOHHOCTU TpaHchopMaropa Toka B nepe-
XOAHOM PEXMME KOPOTKOIO 3aMbIKaHUSA.

3.1.14 3KkBMBaNIeHTHaA NOCTOAHHAA BpeMeHun Tp .. .. [OCTOAHHAA BPEMEHU 3aTyxaHusi CBOOOAHOM
anepuoaMYecKol COCTaBMAIOLWIEH TOKa, 3aTyxalollel no IKCMOHEHUMAsNIbHOMY 3aKOHY, KOTOPON 3aMeHs-
10T CyMMy CBOOOAHBIX anepuoauveckmx COCTaBNSAIOLMX, UMEIOLUX HEOAUHAKOBbIE MOCTOSIHHbIE BPEMEHU
3aTyxaHus.

3.1.15 TOK norpewHoCcTU ie: Pa3HOCTb Mexay MIHOBEHHbLIMU 3HAYEHUAMU BTOPUUHOTO TOKA, YMHOXKEH-
HOr0 HA HOMUHAIbHbIN KO3 PNUNEHT TpaHChopMaLmK, U NEPBUYHOIO TOKA.

3.1.16 norpewHocTL TpaHcoOpMaTOpPa B NEPEXOAHOM PeXume g,...: MakcumanbHoe MrHoBeHHOe
3Ha4yeHue TOKa MOrpeLuHOCTU B HOPMUPOBAHHOM LIMKIE, BBIPAXXEHHOE B NPOLIEHTaX OT aMNUTYAHOIO 3Haye-
HUA NEepPUOAMYECKON COCTaBNAIOWEN TOKa, NPOTEKAIOLLEro B NEPBUYHON LENMN.

3.1.17 nepuopauyeckas coCTaBnAWas NOrpewHoOCTN NEPEXOAHOIO PEXUMA €, ma,: AMNNMTYAa
nepuoaNYEcKoi COCTaBMAIOLLEH TOKA NOrPELLHOCTM NEPEXOAHONO PEXUMA, BbIPAXKEHHAs! B NPOLIEHTax OT am-
NAUTYAHOrO 3Ha4YEHUA NEPUOANYECKON COCTaBNAIOWEN TOKA, NPOTEKAIOWEro B NEPBUYHON LIENM.

3.1.18 nepexoaHbIn KO3(pPULMeHT K"p(t): 3aBUCMMOCTb USMEHEHUA OT BPEMEHM, XapakTepu3ayowas
U3MEHEHNEe BO BPEMEHU OTHOLUEHUS MTHOBEHHOIO 3HAYEHUSA NOTOKOCLEMIEHUA NPU Hanu4uu anepuoauye-
CKOW COCTaBMAOLLEH K aMNMTya4HOMY 3HAYEHUIO NOTOKOCLIENIEHUS,, COOTBETCTBYIOLLETO TOKY NOFPELUHOCTH
npu TOKE HOMUHANBLHOW NPeAEnbHON KPAaTHOCTU, HE COAEPKaLLEM anepuoau4eckor COCTaBnSaIoWwen.

MpuMedaHune —lepexoaHblit KOIPDULMEHT YACNEHHO paBEH OTHOLUEHWUIO MFHOBEHHOrO 3HAYEHUA TOKa
MOrpeLLHOCTA NPU HanM4uu anepuofn4eckol CoCcTaBnALLER K aMNIUTYAHOMY 3Ha4EeHUIO TOKa NOrPELHOCTA NPU ToKe
HOMWHamNbBHON npeneanon KPaTHOCTU, HE cofepXalleM al'lepI/IO,ElVIHeCKOVI COCTaBJ'IFlI-OLLteI?I.

3.1.19 HOMUHaNbHbIA KO3 (PULMEHT NEPEexXoaHOro pexuma K"_p_HOM: KoatbdbuumeHT, paBHbIii OT-
HOLLIEHMIO NMOTOKOCLENSIEHNS, COOTBETCTBYIOLLIETO HAMPSXKEHUIO HAMArHU4YMBaHUs, K NOTOKOCLIENEHNIO, COOT-
BETCTBYIOLLEMY TOKY NOrPELUHOCTU NPU TOKE HOMUHAIBHO NPeAentHON KPAaTHOCTM, HE COAEepXKaLleM anepu-
04 MYECKOI COCTaBMAOLLEN.

MpuMedaHune —KoapduumeHT xapakTepnayeT npegen JonycTUMOro yBernm4eHus NoToKocLeneHus (40 Ha-
Yana HacblLEHWA) B pesynbraTe Hanu4us anepuonyeckoii CoCTaBNALER B TOKE KOPOTKOro 3aMblKaHu1S.

3.1.20 HanpshkeHue HamarHnmumeanus U, . [lencTeylollee 3Ha4YeHNe HanNpPsHKEHWS Ha BbIBOAAX BTO-
pW4HOIi 0BMOTKM MPW NPOTEKAHUU MO HE TOKa HaMarHU4MBaHUs.

3.1.21 pacyeTHoe 3HaYeHMUe HaANpPsKeHUA HAMarHMYUBaHUA UHaM_pacq: HanpsxeHue, paccyutaHHoe
npun HOMMHarNbHOM 3Ha4eHM TOKa HaMarHN4nBaHuA.

3.1.22 ToKk HamarHuuuBaHus: [IeNCTByIOLIEE 3HAYEHNE TOKA, NPOTEKaloLWero BO BTOPUYHON OOMOTKE
TpaHcdopmMaropa Toka Npu CUHYCOWAANBHOM HaMPSHXXEHUN HOMUHAINBHOW YaCTOTbI, MPUIOXEHHOM K BTOPUY-
HbIM BbIBOAAM, NPU4YeM NEPBUYHAA M OCTarnbHble 0OMOTKM Pa30OMKHYTbI.

3.1.23 HOMMHasNbHbIA TOK HAMarHMYMBaHus I, .. .. [lelicTByloLiEE 3HAYEHUE TOKA HAMArHMYMBaHWS,
paBHOE [ EeNCTBYIOLLEMY 3HAYEHWUIO TOKA NOrPeLUHOCTU NPU TOKe NpedenibHoWM KPaTHOCTU, NPU NPOYMX HOMU-
HanbHbIX NapaMeTpax.

nl pnMevyaHne — ans TpchcbOpMaTopOB, npegHasHavYeHHbIX 4nA paGOTbI B NepexoHbIX pexnmax KopoTKoro

3aMblkaHuWs, — AelicTByloLLiee 3HaYeHUEe Toka HamMarHUUMBaHWS, aMNUTY4HOE 3Ha4YeHWe KOTOPOro paBHO MakcUManbHO-
My MFHOBEHHOMY 3Ha4€eHMIO0 TOKa MOrPeLUHOCTM NMEPEXORHOTO PeXnMa Npu NPOUMX HOMUHANBHLIX NapameTpax.
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3.2 B HacTOALWEM CTaHAapTe UCMOSb3YIOT cneaytoue 0603Ha4eHNs U COKpaLLEeHUS:
T, — NOCTOsIHHAs1 BPEMEHU BTOPUYHOTO KOHTYpA;
T hom — HOMUHANMbHASA NOCTOSIHHASA BPEMEHU BTOPUYHOTO KOHTYPA,;

Tp — NOCTOSAHHAA BPEMEHN 3aTyXaHWUsA anepuoanYecKoin COCTaBNAIOLEN NEPBUHHOTO TOKA;

Tp hom — HOMUHANBHAA NOCTOSIHHAA BPEMEHWN 3aTyXaHWA anepuoanYEeCcKon COCTaBNAIOLLIEH NEPBUYHOIO
TOKa;

Tp okg — OKBUBANEHTHAA NMOCTOAHHAA BPEMEHM;

Ly — WHAYKTUBHOCTb BTOPMYHOTO KOHTYPA,

L., — VHOYKTUBHOCTb HAMarHMYMBaHUs,

Loy vom — HOMUHANbHAA UHAYKTUBHOCTb HAMArHUYUBaHUA,

L, — MHAYKTMBHOCTbL paccesiHusi BTOPUYHON OGMOTKM;

L,, — VHAYKTMBHOCTb Harpysku,

Ry — cONpOTUBREHUE BTOPUYHOTO KOHTYPA NOCTOSAHHOMY TOKY;

R, — cONpoTMBREHNE BTOPUHHON OGMOTKM NOCTOSAHHOMY TOKY;

R, — conpoTMBneHne Harpy3kn nOCTOSAHHOMY TOKY,

Zorom: Sonom — HOMUHANbHAs BTOPUYHASA Harpy3ska,

Zygum — NOMHOE COMpPOTMBNEHWUE BETBU BTOPUYHOMO TOKa 6es yueTa MHAYKTMBHOCTU paccesHus BTO-
pUYHOI 0OMOTKM;

® — YrnoBas 4acrora;

W4t — MOTOKOCLIENIIEHNE HACHILLEHNS;

P, — 0CTaTO4HOE NMOTOKOCLIENIIEHME;

U, a — HanpsbkeHne HamarHu4nBaHus;

H
U — pac4yeTHOoEe 3Ha4YeHUe Hanps>KeHUA HaMmarHu4nBaHus;

HaM.pacy
€ — MOrHas NOrpeLUHOCTb;
€2 max — NEPUOAUYECKAs COCTABISIOLLANA NOrPELUHOCTM NEPEXOHOTO PEXMMA;
ip — MrIHOBEHHOE 3Ha4YeHWe BTOPUYHOTO TOKa;
iy — MrHOBEHHOE 3Ha4YeHWe NepBUYHOrO TOKa;
iy max — MaKcumanbHoe 3Ha4eHWe MHOBEHHOTO TOKa MOrPeLIHOCTH;
leac max — amMnnuTyaa nepuoanyeckoil CoCTaBNALLEN TOKa NOrPeLLHOCTH;
i, — TOK 3MeKTPoAMHaAMUYECKOW CTOMKOCTH;
14 o — HOMMHAIbHbBIA NEPBUYHBIA TOK TPaHCOpMaTOpa TOKa;
Lo — HOMUHAIbHBIA BTOPUYHBIA TOK TPAaHCGopMaTopa Toka;
I}y p — HanGombLLNI paGouii NEPBUHbII TOK;
I — TOK TEPMWUYECKOIA CTOIKOCTH,;
Ly iam — HOMUHAIbHBIA TOK HAMarHU4MBaHus;
I, — pencTByloLLee 3Ha4YeHe Nepuoanyeckon COCTaBMAILIEN NEPBUYHOIO TOKA;
Nyom — HOMUHAMbBHBINA KOIDMULMEHT TpaHchopmaLmu;
K. jom — HOMUHArbHAs NPeAeribHas KpaTHoCTb;
Kn_p(f) — nepexogHbli KOIMPULMEHT;
n.p.Hom — HOMUHAMBHbIA KO3DULINEHT NEPEXOAHOTO0 pexuma;
Kﬂ — KpaTHOCTb TOKa ANEKTPOANHAMUYECKON CTOWKOCTH;
K, — K03(h(ULMEHT OCTATOHHOW HAMarHM4eHHOCTH,
K, oy — HOMMHATBHBIA KOIPDULMEHT OCTATOMHON HAMArHUYEHHOCTHY;

€max — MOTPELLHOCTb NEPEXOAHOTO PEXUMA;
iy — MIHOBEHHO€ 3HaYeHne TOKa NOrPeLIHOCTH;

:

Iy 5.5pp — ACACTBYIOLIEE 3HAYEHME NEPBUIHOTO TOKA KOPOTKOTO 3aMbIKaHMSI;

I yon — DENCTBYIOLLEE 3HAYEHNE NEPUOLUYECKON COCTABNAIOLLEH UCTILITATENBHOMO NEPBUYHOTO TOKA;
Kg pom — HOMUHANBHBIA KOIhULIMEHT GE30NACHOCTH;

K; — KpaTHOCTL TOKa TePMUYECKON CTOMKOCTH;

t, — BPEMsA NpoTeKaH1s TOKa KOPOTKOrO 3aMblKaHUS;
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t

k.3 — ANUTENbHOCTb NPOTEeKaHUA ToKa KOPOTKOro 3amMblkaHuA 6e3 aBTOMaTU4ECKOro NOBTOPHOIO BKIO-

yeHus (AMB);

{, 31 — BPEeMA NpoTeKaHWs Toka B NEPBOM KOPOTKOM 3aMblkaHum B Liukne ¢ AMNB;

t, 3o — BPeMs NpoTeKaHna Toka BO BTOPOM KOPOTKOM 3aMbIKaHUM B LMKne ¢ AlNB;
{sr — ANUTENBLHOCTL GECTOKOBON Nay3bl MEXY BYMS KOPOTKUMM 3aMblkaHuaMK npu AlB;

A — paccTosHue mexay OCsiMM NPOBOAHMKOB coceaHux pa3 B MeCTe yCTaHOBKM TpaHcdopmaropa B

akcnnyarauuu;

AlB — aBTOMaTn4eckoe NOBTOPHOE BKIIOYEHUE;
B — paccrosiHue B cBETY OT TpaHcdopmaTopa A0 MecTa bnuxkaniero usrmba nposoagHuKa, Cnyxawero

B 9KCMnyaTauuv nepBuYHOi 06MOTKON TpaHcdopmaTopa;

BAX — BonbTamMnepHasa xapakTepucTuka;

KPY — komnnekTHoe pacnpeaenuTenbHoe YyCTPOMCTBO;

KPY3 — KOMNNeKTHbIE pacnpeaenuTenbHele YCTPOMNCTBA C 9Nera3oBoii M3onsune;

TTN — ncnbiTyembli TpaHCGOpMaTop ToKa;

TTO — 06pasuoBbIfi TpaHCHOPMATOP TOKA;

TTMU — npOMEXyTO4HbIN TPAHCEOPMATOP TOKA, HAXOAALLMICS B LLENM UCMLITYEMOro TpaHc(opMaTopa TOoKa;
TTNO — NpoMEXYTOUHbLIN TPaHCHOpMaTOp TOKa, HAXOAALMICA B Lienu 06pasLoBoro TpaHcgopmaropa Toka.

4 Knaccudukaums

4.1 TpaHcdopmMaTopbl TOKa NOAPAa3AEnsaioT Mo CreayowumM OCHOBHbIM NMPU3HaKam:
4.1.1 Mo poay yCcTaHOBKM (KaTeropum pazMeLLeHns U KnumaTudeckomy ucnonHenuto) — no NOCT 15150.
4.1.2 [0 TUNY KOHCTPYKLMU — B COOTBETCTBUM C Tabnuuen 1.

Tabnuuya 1— OBosHa4eHUe TpaHcHOpMaToOpPOB MO TUMY KOHCTPYKLMK

KoHCTpyKTUBHOE WUCMoNHeHWe TpaHcdhopMaTopa YcrnioBHoe 06o3HaveHue
OnopHeIii (@)
[MpoxoAHON (BTYNOYHbLINA) n
LLMHHBIA w
BeTpoeHHelit B
PasbeMHbIi P
OpHocTyneHYaTbIv —
KackagHblit K

4.1.3 Mo Buay nsonaumm — B COOTBETCTBUU C Tabnuuel 2.

Ta6nuya 2 — OB6o3Ha4eHUe TpaHchopMaTopoB NO BUAY M30NSALUKN

Bua usonauun YenosHoe obosHaueHue
BHewHas
C dpapdopoBoii NOKPLILLIKOA [}
C nonuMepHON NOKPLILLIKOIA M
Jlutas N
BHyTpeHHsA
MacnsHas
[a3oBas r
MacnobapbepHas MB
BoaaywHasn B
JluTtasa unu ¢ aneMeHTaMmn NUTOW U3oNALUN -
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4.1.4 T1o Ha3Ha4YeHUI0 BTOPUYHbLIX OOMOTOK — B COOTBETCTBUM C Tabnuuen 3. [lonyckaeTca codeTaHune
Ha3Ha4YeHui, HanpuMep ANs U3MEPEHUS U 3aLUTbl MNKU ANS U3MEpPEHUs U ydyeTa. B atom cnydae B 0603Ha-
YeHun oBMOTKM yKasbiBaloT 06a knacca TOMHOCTU: BHaYarne yKasblBaloT KNacc TOYHOCTU ANs U3MEpeHus, a B
ckobKax — Kfacc TOYHOCTM Ans 3awwmTbl, Hanpumep 0,5(5P).

Ta6nuya 3 — O6oszHadeHNe TPaHCHOPMATOPOB MO Ha3HAYEH IO BTOPUYHBIX OBMOTOK

HasHayeHve BTOpMYHON 06MOTKM TpaHcdopmMaTopa YenoeHoe o6o3HaveHve
Ansa nsmepeHunit Knacc To4HOCTH
Ans sawutsl) Knacc TouHocTH
") 3aeck v ganee noa croBoM «3alMTa» nogpasyMeBaroTes Bee BUAKI 3aluuThl no MTOCT P 55438,

4.1.5 Mo yucny koadpduumeHToB TpaHCHOPMALMK: C OAHUM KOIDULMEHTOM TpaHCchHOpMaLum — Of-
HOAWaNa3oHHbIA, C HECKONBKMMU KO3hpuumMeHTamMm TpaHchopmaLuy — MHOTOAUAana3oHHbIN, nonyyaemolie
nyTeM U3MEHEHUS Yncra BUTKOB MNEePBUYHON UNU/M BTOPUYHOW OOMOTKM.

4.2 YcnoBHoe 0603HavyeHue TpaHcopmMaTopa

ITX X - X X-X-XX-

P ( X- X XX
w Knumartumyeckoe UcnonHeHue

M Kateropus pasMeLLeHus
no MOCT 15150

HanbonbLuunit paboumni Tok, A

Knacc TouHocT (Npy Hanwuum y TpaHcgopmaropa
HeCKONbKUX BTOPU4HbIX 06MOTOK YKasbiBaloT Kracc
TOUYHOCTH KXKAON U3 HUX B Buae Apobu)

KOHCTPYKTUBHbIIA BaApUaHT MCNONMHEHUS, eCNu UX
Heckonbko (apabckue unu pumckue LUMdpbl)

Kateropusi B 3aBUCUMOCTY OT ANMHBI MYTH YTEYKU
BHeLUHel usonaumu no MOCT 9920 (Tonbko aAnA
TpaHcdopMaTopoB KaTeropun pasmelleHua 1)

HomuHanbHoe HanpsixeHue, kB

O6osHa4eHue no Tabnuue 2

0O603Ha4eHune no Tabnuue 1

O6o3Ha4eHne TpaHccopmatopa

MpumevaHnunsa

1 BykBeHHana YacTb ycnosHoOro o6o3HaveHna npeacTaBnsaeT coboi cepuio; COBOKYNHOCTL BykBeHHOro 0603Ha4YeHNA
1 3HaYEHUA HOMUHANBHOrO HaNPsSXKEHMST — TUN; NoNHOe 0603HaYeHne B LENOM — TUMOUCNOSNHeHWe TpaHcgopmaropa.

2 [nAa BCcTpoeHHbIX TpaHcdhopMaTopoB AonycKkaeTcs MPUMEHEHWe YNPOLEHHOro YCNOBHOMO 0603HaqeH s

3 B cTaHgapTax Ha TpaHcgopMaTophbl KOHKPETHLIX TUMOB [10MyCKaeTcA BBOAUTL B ByKBEHHYHO YacTb OAMH WUIU He-
CKOINbKO NPU3HAKOB, a Taloke AoNonHuTeNbHble BykBbI /UMK LUdpbl, UCKNOYaTh UM 3aMeHsATb oTaernbHble OykBbl (Kpo-
me T) 4nA o6o3Ha4eHns ocoBeHHOCTel KOHKPETHOrO TpaHcgopmaTopa.

Mpumep ycnoBHoro o6o03HavYeHmnsa OMOPHOro TpaHchopmaTopa Toka ¢ ra3oBoin U3onsumen
Tuna TPr-110, kaTeropum UCNOMHEHUA NO ANMHE NYTU YTEYKM BHELLHEeR usonauum |I*, nmetowero 06MoTKy ansi
n3MepeHus knacca ToMHocTu 0,2, Tpu 0BGMOTKM ANS 3aLUMThbl KNAcCoB TOYHOCTM 5P, Ha HanbonbLumMii pabounii
TOK 1800 A (HOMUHanbHLIM TOK 1200 A, C ANUTENBHO AONYCTUMON neperpy3kon 50 %), npeaHa3Ha4YeHHOro aAns
3Kcnnyarauuu B paiioHax ¢ ymepeHHbIM KNMMMaTOM, KaTeropumn pasmeLLeHms 1:

TPr-110 11*-0,2/5P/5FP/5P-1800 Y1
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5.1 3HaueHUs1 OCHOBHbIX NAapaMeTpoB creayeT BbiOuMparb U3 NPUBEAEHHbIX B Tabnuue 4.

Tabnuya 4 — OcHOBHblE NapameTpbl

HaumeHoBaHWe napameTpa

3HaveHue

1 HoMUWHanbHbI# NepBUYHLIA TOK TpaHcdopmaropa Iy ,ou:
A

YcTaHaBnNuBaKT B CTaHAapTax Ha TpaHchopMarophbl
KOHKpeTHbIX Turos ™)

~ ~ 2)
2 HomMUHaneHbIA BTOPUYHBIA TOK 1o, 00, A

1,6

3 HaubonbLumii pabounii nepBUYHLINA TOK[1H.p, A

YcraHaBnuBaT B CTaHAapTax Ha TpaHchopMarophbl
KOHKpETHBIX TUMOB No 6.8

4 HoMuHarnbHas BTopuYHas Harpyska S, ¢ koathuuu-
€HTOM MOLLHOCTY COS ¢, = 1, B-A?)

05,1;2,25

5 HoMuHankHas BTopuqHas Harpyska So,, o, C UHAYKTUBHO-
aKTUBHbLIM KO3(hHULIMEHTOM MOLLHOCTU cos ¢, = 0,8, B-A2.
CooTBeTCTBYOWME 3HAYEHUA HOMUHANBLHOW BTOPUYHOIA
Harpysku ZzHOM, OM, onpefensT no copmyne

2HOM
ZZHOM =2

2Hom

3; 5; 10; 15; 20; 25; 30; 40; 50; 60; 75; 100

6 Knacc TodHoCTW TpaHcdopMaTopa WM BTOPUYHON
oBMoTKM:

6.1 Ana namepeHuin

0,1;0,2; 0,2S; 0,5; 0,5S; 1; 3; 5; 10

6.2 An§ 3awuThl

5P; 10P; 5PR; 10PR; TPY, TPZ

7 HoMuHarnbHas npegenbHas KpaTHOCTb BTOPUYHBIX 06MO-
TOK ANA 3awnTsl K\

YcTaHaBnMBaKT B CTaHZapTax Ha TpaHcchopMaTopbl KOH-
KPETHLIX TUMOB

8 HomuHanbHbIA kOo3pPULMEHT 6?3onacuocw| Kg rom
BTOPUYHBIX OOMOTOK ANsi U3MepeHuit

YcTaHaBnuBaloT B CTaHgapTax Ha TpaHcdopmaTopsbl
KOHKPETHBLIX TUMNOB.

He ycTaHaBnuBaloT A5 BTOPULHBLIX 0OGMOTOK, COMETatoLLNX
HasHadYeHUe ANA U3MEPEHUA U 3aLLUTHI

9 HomuHanbHbIR KO3pDULMEHT nepexofHoro pexuma
Kn.p.Hom Ans TpaHcdopmaTtopos knaccos TPY, TPZ

YcTaHaBMUBAalOT B CTaHfapTax Ha TpaHcgopMaTopbl KOH-
KPETHBIX TUMOB

10 HopmupoBaHHbIiA LMKN t . Wumm b .4 — tg. — t, 5 ANA
TpaHcopmatopoB knaccos TPY, TPZ, ¢

YcTaHaBnuBaloT B cTaHAapTax Ha TpaHchopMaTopbl KOH-
KPETHBIX TUMOB

11 HoMuHanbHbI KO3 PULMEHT OCTAaTOMHOI HaMarHu4eH-
HOCTU Kr.HOM ansa obMotok knaccos 5PR, 10PR, TPY, TPZ

He 6onee 10 %

12 HoMuHanbHas NocTosiHHas BpeMeHM 3aTyxaHus anepu-
OAMYECKOI cocTaBnsAtoLei NepBuiHOro Toka Tp o0, MC

YcTaHasnuealoT B CTaHAapTax Ha TpaHcopMaTopbl KOH-
KPETHBIX TUMOB

13 HoMuHanbHaa NocTosiHHaa BpeMeHW BTOPUYHON Lienu

Ts om MC, M MHAYKTUBHOCTb HamarHuameanua L, o TH

YcTaHasnuealoT B CTaHAapTax Ha TpaHcopMaTopbl KOH-
KPETHBIX TUMOB

Apyrune 3HadeHuA.

1) PekomeHngyertcs BEIGMpaTh B cootBeTcTBMM ¢ FOCT 6827.
2) Mo TpeboBaHUio 3aKa3uMKa B CTaHAAPTaX Ha TpaHCGOPMATOph! KOHKPETHLIX TUMOB JONYycKaeTcs yCTaHaBMBaTL

6 TexHunuyeckue TpeboBaHuA

6.1 O6me TpeboBaHusa — no NMHCT 282—2018, nyHkT 6.1.
6.2 TpeboBaH1s MO YCTOMUUBOCTU K BHELUHUM BO3AENCTBUSAM OKpyKawowen cpeasl — no NMHCT 282—2018,

noapasaen 6.2.

6.3 TpebosaHua no cencMmocTorkoctn — no MHCT 282—2018, nogpasaen 6.3.
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6.4 TpeboBaHus k usonsuun — no NHCT 282—2018, noapasaen 6.4, co cneayloLMMU AONONHUTENb-
HbIMU YCNOBUAMMU:

a) usonauusa BTOPUYHbIX 0OMOTOK TpaHCcopMaTopa TOKA, Y KOTOPbIX 3HAYEHUE HanpPsHKeHWs HaMarHu-
yuBaHusa GonbLie unu pasHo 1,8 kB, AOMKHA BbIAEPXKUBATL HAMPSHKEHUE NPOMBILLIIEHHOW 4acToThl 5 KB B
TevyeHue 1 MuH;

6) npu cTaHAApTHLIX aTMOocdepHbIX ycnosusix no NMHCT 282—2018, nyHkT 6.2.3, 3Ha4YeHHUe conpoTUB-
neHus u3onsauum o6MOTOK TPaHCHOPMAaTOPOB AOIDKHO ObITb HE MEHEE:

1) 1000 MOM — ansa nepBuYHLIX 0OMOTOK TPAHC(OPMATOPOB HA HOMUHANBLHLIE HAaNpsKeHnsa 3—35 kB;

2) 3000 MOM — ans nepB1YHLIX 0OMOTOK TPAHCHOPMATOPOB HA HOMUHANLHLIE HanpskeHua 110—220 kB;

3) 5000 MOM — ans nepBUYHLIX 0OMOTOK TPaHCOPMATOPOB HA HOMUHATLHBIE HanpsixeHus 330 kB
" Bbile;

4) 50 MOM — ans BTOPUYHbLIX 0OMOTOK TpaHC(OPMAaTOpPOB;

B) MEXYBUTKOBasA M30MnauMsa BTOPUMYHBIX 0OMOTOK TpaHcdpopmaTopa AomkHA BbiaepxmBaTtb 6e3 npo-
605 unu noBpexaeHus B Te4eHne 1 MUH MHAYKTUPYEMOE B HUX HaMpPshKEHUe Npy NpoTeKkaHuu No NEPBUYHON
06MOTKE TOKa, NpY 3TOM aMNnUTYAA HaNpPsHDKEHUS MeXy BbIBOAAMM Pa30OMKHYTON BTOPUYHOW OGMOTKU He
AOMKHA NPEBbLILLAaTh NpeAenbHbIX 3HAYEHUIA:

- 4,5 kB — ana TpaHccopmaTopoB Toka HanpspkeHUeM HaMarHuumeaHusi mexsee 1,8 kB;

- 10 kB — ansa TpaHcdopMaToOpoB TOKA HaNpsPKEHWEM HamarHuumsaHusa bonee unu pasHeim 1,8 kB.

3Ha4eHue Toka B NEPBUYHON OOMOTKE NMPUHUMAIOT PABHLIM HOMUHANBLHOMY, €CNM HE AOCTUIHYTO Nnpe-
AenbHoe 3HaYeHne amnNAUTYAbl HANPSHKEHUS] MEXAY BbIBOAAMU PA3OMKHYTON BTOPUYHOWN OOMOTKH, UM MEHEE
HOMWUHANBLHOTO M COOTBETCTBYIOLUUM NpPEAENbHOMY 3HAUEHMIO aMNIUTYAbl HANPSDKEHUA MeXay BbiBOAAMM
Pa30MKHYTOW BTOPUYHON OOMOTKM.

6.5 ConpoTuBneHue BTOPUYHbLIX OOMOTOK NOCTOAHHOMY TOKY — no MHCT 282—2018, nogpasaen 6.3.
Insa TpaHcdopMaTopoB ¢ OTBETBMEHUSAMMU HA BTOPUYHBIX OOMOTKaxX CONPOTUBNEHUE BTOPUYHBIX OBMOTOK MO-
CTOSIHHOMY TOKY JOJDKHO ObiTb YKa3aHO ANs KaXAOoro OTBETBMEHUS B 3KCNyaTaUMOHHON AOKYMEHTauuu Ha
TpaHcgopmaTop KOHKPETHOro Tuna.

6.6 TpeboBaHus B 4actu paguonomex — no MHCT 282—2018, noapasaen 6.6.

6.7 MeTponoruyeckue xapakrepucTUKN

6.7.1 MeTponornyeckne xapakTepucTuku cnegyeT yCcTaHaBnuBaTh AnA criegylowmx pabounx ycnosun
NPUMEHeHWs TpaHcopmMaTopoB:

a) 4acToTa NepeMeHHOro Toka — (50f21) My unm (60f’21) M

6) NepBUYHBIN TOK — B COOTBETCTBUK C 6.7.2 1 6.7.3;

B) 3Ha4YeHMEe BTOPUYHOW Harpy3km — B COOTBETCTBUMN C 6.7.2 1 6.7.3;

r) Temneparypa OKpy>KaloLLEro Bo3yxa — B COOTBETCTBUM C KITMMATUYECKUM UCTIONHEHUEM U KaTEropu-
eil pa3meLLeHns, ecnm NHOE HE YKa3aHo B CTaHAapTax Ha TPaHC(OPMaTOpbl KOHKPETHLIX TUNOB;

1) BbICOTa yCTAHOBKM TPaAHCAOPMAaTOPOB Haj ypoBHEM Mopsa — no MHCT 282—2018, nyHkT 6.2.4;

€) pasMepbl NePBUYHOrO TOKOBEAYLLIETO KOHTYpa — 3Ha4YeHus pazMepoB A u 5 B COOTBETCTBUU C yKa3aH-
HbIMKW B CT@HAApPTax Ha TpaHC(OPMaTOPbl KOHKPETHBIX TUMOB.

MpuMeyaHune — [Ana TpaHcdopmaTopos, npumeHsaeMblix B KPY n KPY3, pasmepel A n B AomkHbl GbITb yKa-
3aHbl B PyKOBOACTBE MO 3KCMNyaTaLuu.

6.7.2 MNpepensl 4ONyCKaeMbIX MOrPELLUHOCTEN BTOPUYHbLIX 0OMOTOK ANS M3MEPEHU U yyeTa B paboumnx
YCMOBUAX NPUMEHEHUA MO 6.7.1 NpU YCTAHOBUBLLEMCS PEXMME AOSKHbI COOTBETCTBOBATL 3HAYEHUAM, YKa-
3aHHbIM B Tabnuue 5.

Ans TpaHcchopmaTopos krnaccos To4HOCTM OT 0,1 Ao 1,0 gonyckaeTca paclunpaTb AManasoH HOMUHATb-
HbIX NEPBUYHbIX TOKOB B CTOPOHY YMeHbLUeHus A0 0,1 % unu B CTOpoHy yBenuveHus Ao 150 %, 200 % nubo
cosmewyatb, Hanpumep ot 0,1 % 40 200 %.

Jonyckaemble 06nacTu NOrpeLlHoCTel Ans pa3nMyYHbIX KNacCoB TOYHOCTU NMPUBEAEHbLI B NPUNOXEHUN A.
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Tabnuua 5—Tpegensl fonyckaemelx NOrpeLLHOCTe! BTOPULHEIX OBMOTOK AN U3MepPeHUit

Mpeaen gonyckaemoii NorpeLlHocTM

[uanasoH BTOPUYHON Ha-

Thoem | raminr e | oom % ymosol PYsn % HOMHHBTHOTD
MWH cpaj
0,1 0,12 +1,6 +60 +1.8
5 +0,4 +15 +0,45
20 £0,2 +8 +0,24
100—120 +0,1 +5 +0,15
150—2002 +0,1 +5 +0,15
0,2 0,12 +3,0 +120 36
5 +0,75 +30 +0,9
20 +0,35 +15 +0,45
100—120 +0,2 +10 +0,3
150—2002) +0,2 +10 +0,3
0,28 0,12 +1,5 +60 1,8
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
150—2002) +0,2 +10 +0,3
25—100
0,5 0,12 +6 +360 +10,8
5 +1,5 +90 027
20 +0,75 +45 £1,35
100—120 +0,5 +30 +0,9
150—2002) +0,5 +30 +0,9
0,58 0,12 +3 +180 54
1 +1,5 +90 27
5 +0,75 +45 +1,35
20 +0,5 +30 +0,9
100 +0,5 +30 +0,9
120 +0,5 +30 +0,9
150—2002) +0,5 +30 +30
1 0,12 +12,0 +720 216
5 +30 +180 +5 4
20 +1,5 +90 +27
100—120 +1,0 +60 +1,8
150—2002 +1,0 +60 +1,8
3 +3,0
5 50—120 15,0 He HopmupytoT 50—100
10 +10

) ns TpancdopMaTopos ¢ HOMUHANLHLIMI BTOPUYHEIMU Harpyakamu 2; 2,5; 3; 5 1 10 B-A ycTaHaBNMBAIOT HUKHWIA
npejen BTOpU4HbIX Harpyaok 1 B-A. [nA TpaHchopMaTopoB ¢ HOMUHarbHO BTOPUYHON Harpyskoi 1 B-A ycraHaesnusa-
T HWKHWIA Npeaen BTOPUYHLIX Harpy3ok 0,8 B-A.

2) 3HaueHuUs ANS PacLLUMPEHHBIX ANana3oHOB TOKOB.
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6.7.2.1 OonyckaeTtcs Ans TpaHCOpMaTopoB TOKA yCTaHABNUBATbL AManasoH BTOPUYHOW Harpysku, oT-
nUYaLWMincs OT ykasaHHOro B Tabnuue 5, nx 3HayeHnsa AOMmKHbI ObiTb YKa3aHbl B 9KCNIyaTauMOHHON JOKy-
MEHTaLuum.

6.7.2.2 MNMpu pacwmpeHum gnanasoHa HOMUHambHbLIX MEPBUYHBLIX TOKOB B 9KCNyaTaUMOHHOW JOKYMEH-
Tauumn LOMKHbI ObITb YKa3aHbl X 3HAYEHUA.

6.7.3 Mpenenbl aonyckaeMblX MOrPELUHOCTEN BTOPUYHbIX OOGMOTOK AN 3awuTbl B pabounx ycrnoBusx
npumMeHeHnus no 6.7.1 npu yCTaHOBUBLUEMCS U NEPEXOAHOM Pexumax npu HOMUHaNbHON BTOPUYHON Harpy3sKe
[OMKHbI COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 6.

Ta6bnuya 6—lMNpegens JonyckaeMbIX NOrPELUHOCTER BTOPULHBIX OBMOTOK ANS 3alMThI

Mpeaen AonyckaeMol NOrpeLLHOCTH
npW HOMUHANBLHOM NEPBU4HOM Toke i
Knacc Tou- MONHOM Npu Toke NPy NepexoHOM
HOCTU . HOMMWHarnbHOU
TOKOBOH, yrnoson npepenbHoii KpaT- pemol;ome,
% MUH cpaa HocTu €, %

5P, 5PR +1 + 60 +1,8 5 He HopMmupytoT
10P, 10PR +3 He HopMmupytoT He HopmupytoT 10 He HopMupytoT
TPY 1 +60 +18 10 Emax S 10
TPZ 1 180 £ 18 53+06 10 €ac max S 10

Mpumedyanue — OueHky paboTocnocobHOCTU TpaHCHOPMATOPOB TOKa ANSA 3aLUUThl B NEPEXOAHBIX PEXUMax
MOXHO BBIMOMHUTL MO PEKOMeHAaLUAM NpUnoxeHus b.

6.7.4 Ina TpaHcOpMaTopOB C OTBETBNEHUSIMMU KINACC TOYHOCTU, HOMUHANBbHAA Harpy3ka u HOMUHarb-
Hblii KO3hpULMEHT 6e30MacHOCTM UMM HOMMHANBLHASA NpeaenbHas KPaTHOCTb, a ANs TpaHCcOpMaTopoB,
npeaHasHavYeHHbIX Ang paboTbl B nepexoAHbIX pexumax, Takke KoaduUUeHT nepexoqHoro pexxumMa Kn_p_HOM
JOMKHBI ObITb YKa3aHbl AN K&OKA0r0 OTBETBNEHUS B 9KCNyaTaLUWOHHON AOKYMEHTaLMM Ha TpaHccopmarop
KOHKPETHOTO Tuna.

Ans TpaHchopmaTopos, Y KOTOPbIX M3MEHEHUe KoadduumeHTa TpaHcopMauum A0CTUTaeTca nocne-
JoBaTternbHO-napannenbHbiM COEAUHEHNEM CeKUMI NEpPBUYHON OOMOTKM, JOMONHUTENBHO YKa3blBalOT BCE
3Ha4YeHWA HOMUHAaNbHBIX NEPBUYHLIX TOKOB C YKa3aHUEM NEPBUYHOIO TOKA, ANst KOTOPOro Obin NpeaHasHaqeH
TpaHCOpMAaTop Ha NpeanpPUATUU-UITOTOBUTENE.

6.7.5 3HaueHue HanNpsKeHUA HaMarHMYUBaHUA

6.7.5.1 HanpspkeHue HamarHm4nBaHusi, onpeaensaeMoe npu 3Ha4eHum Toka HamarHuiuBaHusl no cop-
myne (1), AOMKHO ObITb MEHbLUE PACYETHOTO HANPSPKEHUS HAMArHMYUBAHUA UHaMpacq no ¢opmyne (2) ana
N3MepUTEernbHbIX TPAaHCGOPMaATOPOB U GoMbLLE PACYETHOTO HANPSXKEHUA ANS TPAHC(OPMAaTOPOB AN 3aLUMThbI

Ly ouK
I — HOM 8;
2HOM 100 (1)
UHaM.pacq = ]2H0MKZZSUM’ @
rae K — HOMUMHanbHbI KoadduumeHT GesonacHoctu Kg ..., OOMOTOK ANA U3MEPEHMA UNM HOMUHAMNbLHAs
KpaTHoCTb K, 0GMOTOK AnA 3aumTel knaccos P, PR unu Ko\ - K o 0OMOTOK ANSt 3aLMTBI

knaccos TPY, TPZ;
€ — MOoJIHas NorpeLlHoOCTb 0OOMOTOK AN 3aLUThl B COOTBETCTBUU C Tabnuuen 6, 06MOTOK ANs u3MepeHus;
npuHumaetcsa pasHon 10 %;
Z,g M — MOJHOE COMPOTMBIIEHNE BETBM BTOPUYHOTO TOKA 6e3 yueta UHAYKTMBHOGTM PACCEeaHUs BTOpPNY-
HOl 0BMOTKM, onpeaensiemoe no hopmyne

Zosum = \/ (Re+ Zauow ©0502)” +(Zouom SiN92)°. ©)

6.7.5.2 Mo TpeboBaHuio 3akasunka MoxeT ObiTb npepgocTaeneHa BAX B TabnuyHoM unu rpacdouyeckom
BMAE C YKa3aHueM KOHTPOIbHbIX TOYEK.

6.7.5.3 dakTuyeckue 3HaAYEHUS HANPSDKEHWA W TOKA HaMArHUYWBAHWSA BTOPUYHBLIX OBMOTOK [OSMKHbI
ObITb YKa3aHbl B nacrnopte Ha TpaHcdopmarop.

10
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6.7.6 dakTnyeckoe 3HaveHue KoahpduumeHTa 0CTaTOMHOM HaMarHMYeHHOCTU yKasblBalOT B macnopre
TpaHcdopmaropa.

6.8 TpeboaHue k HarpeBy — no NMHCT 282—2018, nogpasaen 6.8, co cneayowuMin 4ONONHUTENbHbI-
MW YCROBUSIMM:

a) HanbonbLuKii paboyunii NePBUYHbIN TOK JOMKEH ObiTb PAaBEH HOMUHANBHOMY NEPBUYHOMY TOKY MNK
B 3aBMCMMOCTU OT NMEPErpy304HON CMOCOBHOCTU MOXET ObiTh GOMbLUE HOMUHAMNBHOIO NEPBUYHOIO TOKA HA
20 %, 50 % wvnun 100 %;

0) TpaHchopmaTopbl ¢ HaMBoONbLLWKMM paboUrM NMEePBUYHBIM TOKOM, PABHLIM HOMUHANBLHOMY NMEPBUYHOMY
TOKY, AOJDKHbI BblAEPXMBATb MOBbLILLEHWE NEPBUYHOIO ToKa Ha 20 % CyMMapHOW NPOAOIDKUTENbHOCTLIO HE
Bonee 2 4 B Hegento;

B) Ang TpaHcdopmMaropa ¢ 00MOTKaMU, UMEIOLLIMMM Pa3fUYHbIe HOMUHATbHbIE NEPBUYHLIE TOKU, HaU-
GonbLumin pabodnini NEPBUYHLIA TOK TpaHcopMaropa yCTaHaBMUBAIOT MO0 HAUMEHLLUEMY 3HAYEHUID HOMU-
HanbLHOro NePBUYHONO 3Ha4YEeHUSA ToKa 0OMOTKM C YYETOM ANUTENLHOIO NEperpesa.

6.9 TpeboBaHUA K CTOMKOCTU NPU TOKAX KOPOTKOIO 3aMbIKaHUs

6.9.1 TpaHcthopmaTopbl TOKA AOMMKHbI ObITb YCTOMYMBBLIMU K 3NMEKTPOANHAMUYECKOMY U TEPMUYECKOMY
BO3JENCTBUAIM TOKOB KOPOTKOTO 3aMblKaHWsl, MapameTpbl KOTOPbIX HE NPEBLILLAIOT YCTAHOBIEHHbLIX 3HAYEHWUI:

a) TOKa 3MeKTPoAgNHAMUYECKON CTOMKOCTH in WIIN €ro KpaTHOCTH K,J| MO OTHOLUEHMIO K aMNAnTyae HOMK-
HanbHOro NepPBUYHOrO TOKA;

©) ToKka TePMMYECKOI CTOMKOCTM I UIU €10 KPaTHOCTN K MO OTHOLLIEHWIO K HOMUHAMNbHOMY NEPBUYHOMY
TOKY;

B) BPEMEHU NPOTEKAHNSA TOKA KOPOTKOTO 3amblkaHus f,, PABHOIO:

1) 3 ¢ — ans TpaHcopMaTopoB HA HOMUHATbLHLIE HANpPsbkeHus Ao 220 KB BKNIOYMTENLHO;

2) 2 ¢ — ans TpaHcOopMaTopoB HA HOMUHATbHBIE HanNpPsHKeHUA Boiwe 220 kB.

6.9.2 3HayeHunsa TOKa INEeKTPOANHAMUYECKON CTONKOCTU in U TOKa TEPMUYECKON CTOWKOCTU [ AOSDKHBI
COOTBETCTBOBATb CMNEAYIOLLEMY YCIIOBUIO:

1

ipz|1+e 2l |28 “

MpumedyaHue —[Ina TpaHchopMaTopos, Al KOTOPLIX NOCTOSAHHASA BPEMEHU NepPBUYHOrO Toka Tp He 3agaHa,
OHa NpUHUMaeTcs paBHOR 45 Mc.

6.9.3 B crangaprax Ha TpaHCOpMaTopbl KOHKPETHLIX TUNOB AOMXKHbI ObITb YCTAHOBMEHbI: 3HAYEeHUe
TOKa TEPMUYECKOW CTOMKOCTM UMW ero KPaTHOCTb K HOMUHaNbHOMY TOKY, BpEMsi MPOTEKaHUA TOKa, a TaKke
3HaYEeHUEe TOKa ANEeKTPOAUHAMUYECKON CTOMKOCTM UMK €ro KPaTHOCTb K HOMUHANbHOMY TOKY.

6.9.4 K LWMHHBbIM, BCTPOEHHBLIM U pa3beMHbIM TpaHcdopmaTopam TpeboBaHUe MO ANeKTpoagUHaMUYe-
CKOIM CTOWKOCTW HE NPeabABnsioT.

6.10 O603HaYeHue BbLIBOJOB OOMOTOK

BbIBOZbI NEPBUYHBIX U BTOPUYHLIX 0OMOTOK U BTOPUYHBIE 0OMOTKM TpaHCOopMaTopoB cneayet 0603Ha-
YyaTb B COOTBETCTBMU C Tabnuueli 7.

JInHeliHble BbIBOAbI NEPBUYHOW OOMOTKH, @ TAKKE COOTBETCTBYIOLLME UM CTOPOHBI LUMHHbIX, BCTPOEHHbIX
1 pa3beMHbIX TPAHCHOPMATOPOB, HE NMEIOLLMX COBCTBEHHON NEPBUYHON 0GMOTKM, 0Go3HaqatoT J1j 1 J1,.

O603Ha4EHNs1 HAHOCAT TakMM 006pPa3soM, YTOGbI B OAMH W TOT e MOMEHT BPEMEHU BbIBOALI J11, Hy, ...,
H, nW,, ..., Y, uMenu 0AMHaKOBYIO MONAPHOCTb, T. €. YTOOLI NPU HANPaBEHUU TOKA B NEPBUYHON OGMOTKe
ot Jlj, Hy, ..., H, kK, Ky, .., J1, BTOPUYHBIA TOK NPOXOAUN MO BHELIHEN uenu (npubopam) ot U, kU,, ..., U,

OGo3Ha4YeHMsA BbINOMHAIOT NPONUCHBLIMK ByKBaMK PyccKoro and)asuta B codeTaHnm ¢ uudpamu. Lindpel
pacronarart B 04HY CTPOKy ¢ Byksamu (Hanpumep, J11) unu B uHaekce (Hanpumep, J1,).

Jdonyckaercsa ucnonb3oBatb 0003HaYeHUA NaTUHCKMMKU BykBamu, Hanpumep Ans BTOPUYHbIX 0OMOTOK
S1—S,, 4NsA NepBUYHbIX 06MOTOK Py —P,,.

11
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Tabnunya 7 — Obo3Ha4yeHNs BEIBOLOB U 0BMOTOK TpaHcopMaTopoB

OBmoTka TpaHcopmaTopa O60o3HayeHWe BbIBOJOB U 0OMOTOK
MepBrYHasn C opHoii cekuyuen C HEeCKONbKUMU CEKLMAMM
Hy K
Hn—HZ
BTopuyHas TpaHcdopmMaTop ¢ 0gHON BTOPUHHOK OOMOTKOM:
6e3 oTBETBNEHMUIA C OTBETBMEHUAMU
n U, n, U, ",
TpaHcdopmaTop ¢ HECKONBKMMU BTOPUYHBIMU 0BMOTKaMU:
6e3 oTBETBNEHUIA C OTBETBMEHUAMMU
M, 1M, 21, 241, 31, 34, 3u,

6.11 TpeboeaHusa k KOHCTpyKUMM — no MHCT 282—2018, noapasgen 6.11.

6.12 TpeboBaHua Kk HagexHoctu — no NMHCT 282—2018, noapasgen 6.12.

6.13 KomnnektHoctb — no MNMHCT 282—2018, nogpasgen 6.13.

6.14 Mapkuposka — no NMHCT 282—2018, noapasaen 6.14. INpu 3ToM Ha Tabnuyke AOMKHbI ObITb YKa-
3aHbl crieayoLme napamMmeTpsi:

a) HOMep BTOPUYHOI 0BMOTKM (TONMbKO ANA TPaHCHOPMATOPOB C ABYMSA Unn 6onee BTOPUYHbIMU OOMOT-
Kamm);

0) HOMUHanbHbIA KO3 puuyneHT TpaHcopmaumm 06MOTOK (B BUAE OTHOLUEHMSA HOMUHATbHBLIX NEPBUY-
HbIX U BTOPUYHbLIX TOKOB).

MpumedaHusa

1 /Ans TpaHchopMaTopoB, Y KOTOPLIX KO3IPMULIMEHT TpaHChOpMaLMn USMEHAETCA NyTEM U3MEHEHNS YCna BUTKOB
nepBUYHBIX 0OMOTOK, HOMUHAIBHBIE NEPBUYHBIE TOKM YKa3blBakoT Yepes TUpe «—v», Hanpumep 300—600—1200/5 A.

2 [na TpaHcdopmaTopoB, Y KOTOPbIX KOIMULUEHT TpaHCHOPMaLMU U3MEHAETCA NYyTEM U3MEHEHUS YnCa BUTKOB
BTOPUYHBIX OBMOTOK, HOMUHASBHEIE NEPBUYHLIE TOKW YKas3biBaKT Yepes Kocyto YepTy, Hanpumep, 300/600/1200/5 A,

B) KNacc TOMHOCTU ANS BTOPUYHbLIX 0BMOTOK COrnacHo 6.7,

r) HOMUHANbHbIA KOIPDULMEHT Ge30NacHOCTH Ki |\, (ANA BTOPUYHBLIX 0GMOTOK, NpeHasHaYeHHbIX AN
N3MEpPEHUS);

A) 3HaYeHNe HOMUHAaNbLHOWM NPeAenbHON KPaTHOCTU K, (ANA BTOPUYHbLIX 0OMOTOK, NPeAHA3HAYEHHbIX
Ons 3awmTbl);

€) HOMUHasIbHasA BTOpUYHas Harpyska S, Unu Z,,, .., B-A unu Owm;

K) AManasoH TOKOB, AN KOTOPbIX HOPMUPOBAHbI METPONOMMYECKME XapakTepPUCTUKK (Npu MCNonNbL30Ba-
HUK pacLUMPEHHOIO AnanasoHa, Hanpumep 0,1+200 % 7, .);

1) HOMMHANbHbLIN KO3PPULUMEHT NEPEXOAHONO pexmma KI'I.p.HOM (ana knaccos TPY, TPZ).

Ona TpaHcdopmaTopoB C OTBETBNEHUSIMU HA BTOPUYHBIX OOMOTKaX METPONOorMiyeckne napamMeTpsl yka-
3bIBAIOT ANA KAXKA0r0 OTBETBMNEHUS.

Mpu HegocTaTke MecTa Ha Tabnuuke AOMNYCKAETCa AaHHble HAHOCUTL B COYETAHUM U NOCIEea0BaTeNb-
HOCTM COrMNacHo cneayowmmM npuMepam:

5P/30 10 (HomuHanbHbLIU Kilacc moyHocmu 5P, HOMUHanbHass emopuyHas Hazpy3ska 30 B-A, HOMUHanLHasi
npedenbHas KpamHocms 10);

0,5/20 10 (HomuHanbHbIl knacc moyHocmu 0,5, HOMuHanbHas emopuy4Has Haepy3ka 20 B-A, HOMUHanbHbIU
KoaghgpuyueHm 6ezonacHocmu 10).

6.15 Ynakoska — no NMHCT 282—2018, nogpasgen 6.15.
12
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7 Tpe6oBaHuAa 6e3o0nacHOCTU

Tpebosanus 6esonacHoctu — B cooTseTcTBuM ¢ MHCT 282—2018, paspen 7.

8 MpaBuna npuemku

Mpaeuna npuemkn — B cooTseTcTBum ¢ MHCT 282—2018, pasgen 8. MNpu atom ansA TpaHcdopMaTopos
TOKa yCTaHaBMUBAIOT UCMbITaHuA no Tabnuue 8.

Tabnuuya 8— McenblTaHus AN TpaHchopMaToOpoB ToKa

Heo6xoanMocTb NpoBeaeHNA UCNbITaHMIA TexHu- "
HanmeHoBaHWe UCMbITaHUA U B Liensix KBanu- npuemo- nepuo- YecKkune Kz.l:p‘ MHCT
NPOBEpKM yTBEpPXKAE- duKaum- caaTou- aunde- TpeGosa- Tpons
HUA TUNa OHHBbIX HbIX CKUX HUA
1 MpoBepka Ha COOTBETCTBUE + + + + 6.1; 9.1 MHCT 282—
TpeboBaHMsM cbopoyHoro 6.10 2018
YyepTexa
2 WenblTaHWe anekTpuyeckoin - + + + 6.4.1 9.2.1 | MHCT 282—
NPOYHOCTU U30NALUN NepBUNY- 2018
HoW 0BMOTKN OfHOMUHYTHbIM
HanpsXeHWeM npoMmeblLLMeH-
HOWA YacToTbl
3 MWcnbitaHve anekTpudeckoi - + - - 6.4.9 9.2.10 | MHCT 282—
MPOYHOCT U3ONALMM NepBUYHON 2018
0BMOTKM OAHOMMHYTHBIM Hamps-
XXEHWEM MPOMBILLNEHHON YacTo-
Tbl rA30HAMNOMHEHHbIX TpaHc-
chopmaTopoB npu U3GLITOUHOM
AaBMEHUV rasa, paBHOM HYmo
4 WcnblTaHne 3nekTpuyeckomn - + - - 6.4.1 9.2.1 MHCT 282—
MPOYHOCTU U3OMALMM  Hanpst- 2018
XKEHUAMU rPO30BLIX MMIMYNIECOB
5 MWcnbiTaHue — anekTpude- - + - - 6.4.1 9.2.1 MHCT 282—
CKOW MPOYHOCTU  M30onAUUK 2018
nepBUYHON OBMOTKM TpaHC-
copmatopoB HOMMUHAMNbHbLIM
HanpsxeHnem 330 kB v Bblle
Hanps)eHneM KOMMYTaLyOH-
HOro uMnynsca
6 MWcenblTaHue BHYTpeHHel - (@) - - 6.4.2 9.22 | MHCT 282—
nsonsauuM  nepBUYHON  06- 2018
MOTKM  MacrnoHanorHeHHbIX
TpaHcOpPMaTopoB Ha CTOi-
KOCTb K TennoBomy npo6oto
7 WcnblTaHusa anekTpuyeckon - + + + 6.4.3 9.23 | MNHCT 282—
MPOYHOCTY U30NALMMN BTOPUY- 2018,
HbIX 0BMOTOK OfHOMUHYTHBIM MHCT 283—
HanpsXeHneM nNpOMblLLIEH- 2018
HOW YacToTbI
8 MamepeHue conpoTueneHms - + + + 6.4.4 924 |MHCT 282—
nsonauum obMoTok 2018
9 VcenblTaHne unsonauuun nep- - (@] - - 6.4.5 925 |MHCT 282—
BMYHOI 0BMOTKM MacnoHanon- 2018
HEHHBIX  TpaHchopmaTopoB
HOMWHasbHbIM HanpsXeHnem
330 KB U BbiLlLle MHOrOKpaTHbI-
MW Cpe3aHHBIMU UMMybCamm

13
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lpodomxeHue mabnuypbi 8

Heo6x0A1MOCTb NPoBeAeHUS UCMIbITaHMIA

TexHu-

kaHWe TpaHcgopMaTopoB

MeToa
HanmeHoBaHWe UCNbITaHUA 1 B Liensix KBanU- npuemo- nepuo- YecKkue KOH- MHCT
npoBepKi yTBEpPXAE- dukaum- caaTtou- aunve- TpeboBa- Tpons
HMA TUNa OHHbIX HbIX CKNX HUA
10 WMamepeHue ypoBHA Ya- - + + + 6.4.6 926 |MNHCT 282—
CTUYHLIX pa3paaoB 2018
11 UsMepeHue TaHreHca yrra - + + + 6.4.7 927 | MNHCT 282—
ON3NeKTpUYeCcKux noTepb 2018
MacnsHoh u Mmacnobapbep-
HOW M30MALMN NEPBUYHOR 06-
MOTKM TpaHchopMaTopoB
12 MenbiTaHne macna mMacns-
HbIX TPaHcopMaToOpPOB:
- onpeferneHve npobuBHoOro - + + + 6.4.7 9.2.8 | MNHCT 282—
HanpsxeHua 2018
- ofpefereHve TaHreHca yrma - + + + 6.4.7 9.2.8 | MHCT 282—
JManekTpruYeckux noTepb Macna 2018
- onpefeneHune Braro- u raso- - + - + 6.11.2.1 - MHCT 282—
cogepxaHua (xpomatorpadu- 2018
YecKkui aHanus)
13 TlpoBepka AfAWHBLI MyTH - + - - 6.4.8 929 | MNHCT 282—
YTEYKN BHELLHER N3onaLmm 2018
14 WsMepeHue conpoTusne- + + + + 6.5 9.5 MHCT 282—
HUS BTOPUYHBIX 0BMOTOK Mo- 2018
CTOSIHHOMY TOKY
15 UcnbITaHne BHELLHER 130- - + - - 6.6 9.3 MHCT 282—
NAUUM B OTHOLLEHWUMW YPOBHSA 2018
paguonomex
16 OnpegeneHve  Konuye- - + + + 6.11.3.2 9.4 MHCT 282—
CTBEHHOW YTEYKW rasa rasoHa- 2018
MOMHEHHbIX TPaHchopMaTopoB
17 WcnbiTaHne macnoHanorn- - + + + 6.11.2.1 9.6 MHCT 282—
HeHHbIX  TpaHcdopmaTopoB 2018
Ha repMeTU4YHOCTb
18 McnblTaHMa Ha ycTonuu- + + - @) 6.2.1 9.7 MHCT 282—
BOCTb K BO3[€ACTBUIO KNUMa- 2018
TUYeCKUX PaKTopoB BHELLHEN
cpeabl
19 McnblTaHnMa Ha ycTowuu- - + - @) 6.2.5 9.7 MHCT 282—
BOCTb K BO3[JENCTBUIO Mexa- 2018
HU4eCKUX PaKTopoB
20 McnblTaHne Ha MpoYHOCTb - + - - 6.15.2; 9.8 MHCT 282—
npw TpaHCMopTUPOBaHUK 10.1 2018
21 VcnelTaHWe ynakoBKW Ha - + - - 6.15.2; 9.9 MHCT 282—
cbpacbiBaHue 10.1 2018
22 MoaTeepxaeHue cpefHen - - - + 6.12.1 9.13 MHCT 282—
HapaBoTKK [0 oTkasa' 2018
23 WcnblTaHne Ha cTeneHb - + - - 7.3 9.1 MHCT 282—
3awmTel obonovek 2018
24 WcnbiTaHWe Ha BHYTpPeH- - + - - 6.11.6 9.10 MHCT 282—
Hee AyroBoe KOpoTKOe 3aMbl- 2018
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HeobxoaumMoCTL NpoBeAeHNS UCTILITaHUIA

TexHu-

MeTog
Hammeuou?_leu:)u::e M;::bITaHMFl " B Lensix R npUeMo- nepo- qegxme Kok nHCT
poBep yteepxae- | dukaum- caaTou- Inde- Tpeoosa- Tpons
HUA TVNa OHHBIX HbIX KX HUA

25 MWcnbiTaHWe rasoHanon- - + + + 6.11.3.6 9.12 MHCT 282—

HEHHBIX  TpaHcgopmaTopoB 2018

MOBbILUEHHEIM AaBMEeHUEM

26 WcnblTaHne Ha Harpes rnpu - + - - 6.8 9.14 MHCT 282—

NpoJOMKUTENBHOM  peXxunme 2018,

paboTkl MHCT 283—
2018

27 WcenblTaHusa MexayBUTKO- - + + + 6.4 9.2 MHCT 283—

BOI nsonsauuu 2018

28 MNpoBepka NonsApHOCTU + + + + 6.10 9.15 MHCT 283—
2018

29 OnpegerneHve norpeLuHo- + + + + 6.7.2; 9.15 MHCT 283—

cTei 6.7.3 2018

30 T[lpoeepka npedensHOW + + - + 5.1; 9.16 MHCT 283—

KpaTHOCTH (onpepeneHune 6.7.3 2018

MOMHOA MOrpeLHocTH) BTO-

PUYHLIX 0BMOTOK ANSA 3aLUThI

31 lMpoBepka koapdpuLmeHTa + + - + 51 9.16 MHCT 283—

6e30mnacHOCTH BTOPUYHBIX 06- 2018

MOTOK AN U3MepeHuit

32 OnpegeneHue Hanpsxe- + + + + 6.7.5 9.17 MHCT 283—

HWSA HaMarHU4MBaHUs BTOPUY- 2018

HbIX 0B6MOTOK (BAX)

33 WcnbiTaHme Ha CTOMKOCTb - + - - 6.9 9.18 MHCT 283—

K TOKaMm KOpOTKOTO 3aMblKa- 2018

HUS (UCNBITAHUA Ha ANeKTpo-

AWHaMUyeckylo U TepMuye-

CKYI0 CTOKOCTb)

34 OnpepeneHune koadpdu- + + + + 51 B.1.1 | MHCT 283—

LUMeHTa OCTaToOYMHOW HamarHm- 2018,

YeHHocTU K, npunoxe-
Hue B

35 OnpepeneHue WHAYKTMB- + + + + 51 B.1.2 | MHCT 283—

HOCTW HamarHuyuBaHusa L. u 2018,

NOCTOAAHHOW BpeMeHu T npunoxe-
Hue B

36 OnpepernexHne norpeiuHo- + + - + 6.7.3 B.2 MHCT 283—

CTU B NEpPEXofHOM pexume 2018,

KOPOTKOro 3aMblkaHuMs npunoxe-
Hue B

1) NopTeepxaeHne cpenHeit HapaBoTkn [0 OTKa3a NEpPBLI pa3 NPoBOAAT Yepes 10 NeT nocre Hayana cepuitHoro
NPOW3BOACTBA, 3aTEM — He pexe 04HOro pasa B 5 ner.
MpuMeyaHUe — 3HaK «+» 03HAYAET, UTO UCNLITAHUE NPOBOAAT; 3HAK «<—» — He NPOBOAAT, BykBa « O» 03HaYaeT,
YTO MCNbITaHWE NPOBOAAT, ECIIM STO yKas3aHo B CTaHAapTe Ha TpaHCOpMaTOp KOHKPETHOro TMNa.

9 MeToAabl KOHTpONSA

9.1 MNpoBepka Ha COOTBETCTBME TpeboBaHUAM cOOpo4HOro yeprexa no NHCT 282—2018, noagpasaen

9.1.
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9.2 Ucnbitanne mnsonsuum — no MHCT 282—2018, noapasaen 9.2, 1 ¢ y4ETOM CNeayoLmX AOMOMNHU-
TenbHbIX YCNOBUIA UCTILITAHUA MEXAYBUTKOBOW M30MNALMUK;

a) NPy UCMbITAHMAX MEXAYBUTKOBOW U30MALUMMK UCTbITYEMAasn BTOpUYHas 06MOTKa AomkHA OblTb pa3oM-
KHYTa, a OCTanbHble BTOPUYHbIE OBMOTKM (MPU HANMMYMKN) — 3aMKHYTbl HAKOPOTKO; Yepe3 NepBUYHYIO 0OMOTKY
TpaHcopmaTopa nponycKaoT TOK, 3HaYEHUE KOTOPOro ONpPeaensioT B COOTBETCTBUM C TpeboBaHusamMu 6.4.

MpumedaHune — Llenbio HacTosLLero UCNBITAHWUS ABNAETCS He BOCMpoU3BeeHue yCnoBuin paboTsl TpaHc-
dopmaTopa npu pa3oMKHYTON BTOPUYHOW Lienu, a NpoBepka kavecTBa MeXAyBUTKOBOW U30NALMKU, MOSTOMY hOopMY BOSIHbI
TOKa 1 HanpsiXeHus He HOpMUpYIoT. [lonyckaeTcs npoBefeHne UCTbITaHWS MPU HECKOMbKUX OfHOBPEMEHHO PasoMKHYTbIX
BTOPUYHBIX OBMOTKaX, €C CPaBHUTENbHLIMIA UCTILITAHUSIMU Ha OAHOW U TOM Xe yCTaHOBKe AOKa3aHo, YTo pesynsraThl
UCNbITaHWIA He yXyALLIatoTCS;

0) fonyckaeTca UMUTUPOBATb NEPBUYHYIO OBMOTKY TpaHCGOpMaTopa OAHUM UK HECKOTIbKMMIU BUTKAMM
nposoaa, Npu 9TOM 3a HOMUHATbHbIA NEPBUYHBIA TOK NPUHUMALOT TaKoe 3Ha4YeHue, Npu KOTOPOM COXpaHseTcA
3HaYeHMe HOMUHAamNbHbLIX aMNEPBUTKOB;

B) MIHAYKTUPYEMOE BO BTOPUYHOW ODMOTKE HanpsiKkeHWe AO0NyCKaeTCcs onpeaensTb:

1) HenocpeaCTBEHHbIM U3MEPEHUEM HaNPSXKEHUA Ha BbIBOAAX UCTLITYEMON BTOPUYHON OOMOTKM;

2) U3MepPEeHMeM HanpsHKeHWS Ha BbiBOAAX MEPBUYHOM UMM «KOHTPOMbHOW» OGMOTKM, HANOXEHHOM
BPEMEHHO MOBEPX UCTILITYEMON 0OMOTKM, N YMHOXEHUEM U3MEPEHHOTO 3HAYEHWUSA HaNpPsXKEHUS HA OTHOLLEHUE
yucen BUTKOB BTOPUYHON UMK KOHTPOMBHOW U NEPBUYHOI OBMOTOK;

r) NEPBUYHbLINA TOK (4EWNCTBYIOLLEE 3HAYEHUE) crneayeT M3MepsTb TpaHChOpMaTopoM TOKa U aMmnepme-
TPOM KI1aCCOB TOYHOCTU HE Huxke 1.

TpaHcdpopmMaTop CYMTAIOT BbIgEPXAaBLUMM WUCMbITAHWE, CNKU B MPOLIECCEe UCTbITAHUS MEXOYBUTKOBOW
M30MN5UMM BTOPUYHbLIX OBMOTOK HE NMPOM3OLLO PE3KOT0 YBENMYEHWUS NEPBUYHOMO TOKA UMM YMEHBLUEHUS WH-
OYKTUPYEMOTO HanpsXKeHUs.

HanpsxkeHue, nHAYKTUpPYEMOe BO BTOPUYHON OOMOTKE (aMNnUTyAHOE 3Ha4YeHue), cneayeT onpeaensrb
C norpewHocTblo He bonee 10 % npubopamu, UMEIOLMMU BbICOKOE BXOAHOE CONPOTUBIIEHME, HanpuMmep
SMEKTPOHHbLIM BOMBTMETPOM UMW 3NEKTPOHHO-MYYEBLIM UMW LMAPOBLIM ocumunnorpadoMm ¢ Aenurenem Ha-
npsbkeHusi. JonyckaeTca Ucnonb30BaTb AN U3MEPEHUst HAaNPSHXKEHUS BONBTMETP, pearMpyiowuii Ha amnnu-
TYAHOE 3HAYEHUE HanpsHKeHWsi, HO rpaayupyemblii B A€UCTBYIOLLUX 3HAYEHUSAX CUHYCOMAANbLHON KPUBOWA.

B sTom criyvae HanpsikeHue, rnokasbiBaemoe npubopom, AOIMKHO ObITb YMHOXEHO Ha V2.

J[lonyckaercs BMECTO M3MePEHUsI TOKA OrPaHUYMBATLCA KOHTPONEM 3a €ro U3MEHEHUEM B Criydae, koraa
onpeaensiowein BENMYMHON NPU UCTbITAHUW ABMSAETCA aMNIUTYAHOE 3HAYEHWUE HANPSHXKEHUNA, U AHANOTUYHO
DONYCKaeTCsl BMECTO U3MEPEHUS HaMPSHDKEHUA OFPAHMYMBATLCA KOHTPONEM 3@ €ro M3MEHEeHWeM B cnydae,
KOra onpefensiowen BENMUUHONM NPU UCTILITAHNU ABNAETCA NePBUYHBIN TOK.

9.3 UcnbiTanue Ha paguonomexm — no MHCT 282—2018, noapasaen 9.8.

9.4 OnpeaeneHne KONMUYECTBEHHOM YTEYKM rasa ra3oHaMNOSIHEHHbIX TpaHcopmatopoB — no
MHCT 282—2018, noapaspen 9.4.

9.5 NamepeHue CONPOTUBIEHMUS BTOPUYHbIX 0OMOTOK NOCTOAHHOMY TOKY — no MHCT 282—2018, nyHkT
9.5.

9.6 NcnbiTaHue MacrnoHaNONMHEHHbIX TPAHCHOPMATOPOB HA repmMeTu4HoCTb — no MHCT 282—2018,
NyHKT 9.6.

9.7 VicnbITaHKs HA YCTOMYMBOCTD K BO3AEWCTBUIO KNUMaTHYECKUX (hakTOPOB BHELUHEW CPeabl U MEXaHU-
YECKMM BHELLUHUM Bo3aeuncTytomM daktopam — no NMHCT 282—2018, nyHkT 9.7.

9.8 McnbiraHue Ha NPOYHOCTL Npu TpaHcnopTuposaHun — no NHCT 282—2018, noapasgen 9.8.

9.9 UcnbiraHue ynakoBku Ha copacbiBaHne — no MHCT 282—2018, noapa3saen 9.9.

9.10 MWcnbiTaHMe Ha BHYTPEHHEE AYyroBoe KOpOTKOe 3amblkaHue TpaHcdopmaropoB — Mo
MHCT 282—2018, noapasaen 9.10.

9.11 UcnbiTaHue Ha cTeneHb 3awmTbl 06onovek — no NMHCT 282—2018, noapasgen 9.11.

9.12 WcnbiTaHue ra3oHanoNHEHHbIX TPaHCHOPMATOPOB MOBLILLIEHHBIM  AaBNEHUEM — MO
MHCT 282—2018, noapasaen 9.12.

9.13 MoareepxaeHue cpeaHei HapaboTku Ao otkasa — no NMHCT 282—2018, nyHkT 9.13.

9.14 UcnbiTaHne Ha HarpeB

9.14.1 TpaHccopmaropbl ucnbiTbiBatotr no FOCT 8024 npu HanbonbLLEM paboyeM NEPBUYHOM TOKE.
9.14.2 UcnbiTanne nNpoBOAAT Npu HOpMarsnbHoOW Temneparype ucnoiranui no FOCT 15150, ecnu B cTaH-
Aaprax Ha TpaHcopMaTopbl KOHKPETHLIX TUNOB HE NPEAYCMOTPEHbI UHbIE YCITOBUA.
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9.14.3 MNpu ucnbiTaHMU TPAHCHHOPMATOPOB, UMEIOLLUX COOCTBEHHYIO NEPBUYHYIO OOMOTKY, TOK K BbIBO-
AaM nepBu4HON 0OMOTKM crieayeT NoABOAUTL MPOBOAAMU WITM LUMHAMM ANIMHOW HE MeHee 1,5 M.

TpaHccopmaropsl, NpegHasHa4YeHHble Ans IKCNyaTaumum C KOHKPETHbIM TUNOM MPOBOAA UMK LUMHBI,
AonyckaeTcsi UCnbITbIBaTb 6e3 yyeTa Temneparypbl NPOBOAHMKOB, MOABOAALLMX TOK K NepBUYHON 0OMOTKE.
B arom cnyyae npoBOAHMKU, NOABOASLLME TOK MPU UCTILITAHUU, AOIDKHLI COOTBETCTBOBAThL YCNOBUAM MX JKC-
nnyartauyuu.

9.14 .4 LLInHHbIE, BTYNOYHbIE, BCTPOEHHbIE U pa3beMHble TPaHCOPMaTOpb! UCTLITLIBAIOT B NEPBUYHOM
TOKOBEAYLLEM KOHTYpE, pasMepbl KOTOPOTO AOIDKHbI ObITb YCTAHOBIEHBI B CTaHAAPTaX HA TpaHcdopMaTopbl
KOHKPETHbIX TUMNOB.

9.14.5 TpaHccopmaTopbl C HECKONbKUMU KO3hhuumeHTammu TpaHcdopmMaumm, nonyvyaembiMu nepe-
KNIOYEHUEM CEKLIMI NepBUYHON OOMOTKM, UCNILITLIBAIOT NPU BCEX KOA(hdULmMeHTax TpaHcopmaLmu.

9.14.6 Bropu4Hble 0OMOTKM TPAHCHOPMATOPOB NMPU UCALITAHUU AOMKHBI ObITb 3aMKHYTbI HQ HOMUHATb-
HYIO Harpysky.

9.14.7 3HayeHus npeBbilUEHUs1 TeMnepaTtyp 0OMOTOK TpaHcdopmaTropoB Ha vacrory 60 'y cnepyer
KOPPEKTUpOBaTh CreayoLwmum o6pa3om:

a) ana TpaHcdopmaropos A0 1000 A unu ans TpaHcopmaTopoB 6e3 COGCTBEHHON NEPBUYHON 0OMOT-
KW Ha noOble HOMUHAMbHLIE TOKU

ATgo = 1,05AT;, ®)

rae ATgy — npesbllieHne Temneparypbl, COOTBETCTBYIOWEE YacToTe 60 I'y;
ATgn — NPEBLILLEHNE TEMNEPATYPLI, ONPEAENEHHOE ONbITHLIM NYTEM Npu Yactote 50 I'u;

6) ana TpaHcdopmaTopoB ¢ COOCTBEHHOW NEPBUYHON 0OMOTKOW HA HOMUHArbHbLIE TOKKU CBbiwe 1000 A
ATgo =1,1ATg,. ©)
9.15 OnpeneneHne NOrpewHoOCcTen

9.15.1 MpoBepka NONAPHOCTU U ONpeAeneHne TOKOBbIX U YITIOBbIX NOrpPewHocTen

9.15.1.1 MpoBepky NONAPHOCTU U ONpeAEneHne TOKOBbIX U YITOBbIX MOrPELUHOCTEN NPOBOAAT HA TPaHC-
dopmaTopax, NoABEPrHyThIX pasMarHuinsaHunio. Meroabl pasmarHuiMBaHus, Nposepka NONSAPHOCTU U onpe-
Aenexue norpewHoctein — no NOCT 8.217.

OnpeaeneHue NorpeLlHoOCTelR NPOBOAAT Ha KaXa0i BTOPUUYHON OOMOTKe.

Ecnn 0O6MOTKE NPUCBOEHO HECKONBbKO KNacCOB TOMHOCTU U/MNKU HECKOMbKO Harpy3ok, TO Npu npuemo-
CAATOYHbIX UCMbITAHUAX OMPEAEneHne MOrpeLUHOCTEl AoMycKaeTCs NPOBOAUTL TOMBbKO B BbICLUEM Krlacce
TOYHOCTM B YCINOBUAX, COIMACOBaHHbIX C NOTpebuTenem, a npu Apyrux Buaax UcnbiTaHuii — BO BCEX Knaccax
TOYHOCTM U NPU BCEX HArpy3Kkax, yCTAHOBMEHHbIX B CTAHAAPTE Ha JaHHbIN TpaHcchopmarTop.

MeTtoauka n3smepeHuns NorpeLLHOCTEN TPaHCPOPMATOPOB TOKA C PACLUMPEHHBLIM AUAMA30HOM pabounx
TOKOB NMPUBEAEHA B NPUSOXEHUM T,

9.15.1.2 MNorpeLwHoCcTb UCMLITYeMON 0OMOTKM KackagHbiX TPAHCOPMAaTOPOB CrnesyeT onpeaensTb nNpu
MWHUMAanNbHOM W MakCUMarnbeHOM 3Ha4Y4EHWUAX Harpy3oK, NOAKMIOYEHHbIX OLHOBPEMEHHO KO BCEM BTOPUYHLIM
0OMOTKaM.

9.15.1.3 MNpu KBANUPUKALMOHHBIX U TUMOBbLIX UCTLITAHUAX W B LIENSAX YTBEMKAEHUS TUNA NOrPELLUHOCTH
crneayeT onpeaensitb B NEPBUYHOM TOKOBEZYLLEM KOHTYPE COMfiacHO PUCYHKY 1.

Ecnv BO3MOXHOCTW UCNbITATENbHOW YCTAHOBKWU HE MO3BONAIT 06ecneyntb TpebyemMble reoMeTpuyeckue
pasmepsl A u B, To pasmepbl A u B MoryT 6bITb yMEHbLUEHbI 40 10-KpaTHOrO pacCTOAHMA OT OCK NMPOBOAHMKA
C TOKOM A0 CpefHel NIMHUKU MarHUTonpoBoaa.

Mpu NpuemMo-caaToYHbIX UCTILITAHWUAX JOMYCKAETCA YMEHbLUEHUE pa3MepoB KOHTYpa, €CNu Npu KBanu-
UKaLMOHHBIX U TUNOBBIX UCMLITAHUAX UMK B LIENSIX YTBEPKAEHNUSA TUMA YCTAHOBIEHO, YTO pasHuLUa B 3Ha4e-
HUAX MNOrpeLLUHOCTEN He npeBbiwaeT 25 % HOPMUPYEMbIX 3HAYEHUNA.
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1 — UCnbITYeMbIN TpaHcopmaTop

PueyHok 1

9.15.1.4 MorpeHOCTN WMHHBIX, BTYFIOYHbIX, BCTPOEHHbIX U Pa3beMHbIX TPaHC(OpPMaTopoB Ha HOMU-
HanbHble TOkK cBbile 2000 A npu NpUMemMO-CaaTOYHbIX UCMLITAHUSAX AONYCKAETCA onpeaensTb C NepBUYHON
0BMOTKOI, COCTOALLIEN U3 HECKOMbKUX BUTKOB, ¥ MPU COOTBETCTBEHHO YMEHBLLIEHHOM 3HA4€HUN HOMUHATLHO-
ro Toka (takum 06pasom, 4Tobbl 3HAYEHNE HOMUHAMNBHBLIX aMNEPBUTKOB OCTABanNoCb HEM3MEHHbLIM), €CIu NpU
KBanMUKaLMOHHBLIX U TUMOBLIX UCTLITAHUAX UMK B LIENSAX YTBEPKAEHUS TUNA YCTAHOBMEHO, YTO pasHuLa B
3HaAYEHMSAX NOrPeLLUHOCTEN, M3MEPEHHbIX NOAO0OHBIM 00Pa30OM U NpuM YCNoOBUsIX YCTAHOBKU TpaHcdopmaropa
cornacHo 9.15.1.3, He npeBbIWAET 25 % HOPMUPYEMbIX 3HaYEHMA. MecTopacnonoXeHne BUTKOB NEPBUYHON
0OMOTKM AOMKHO BbITb YKA3aHO B CTAaHAAPTE Ha TpaHCHOPMATOp KOHKPETHOTO TMNA.

9.15.2 MNpu Heo6Xx0aMMOCTH NPOBEPKU CTAGMNBHOCTU METPOIIOMMYECKUX XapaKTEPUCTUK B KA4ECTBE KpuTe-
puvsi YCNELUHOCTM APYIUX UCNbITaHWI ee CreayeT NPoBOAMTb HENOCPEACTBEHHLIM OnpeaeneHneM NorpeLHoOCTen
UM NPOBEPKON KOHTPOMbHBIX TOYEK HA BAX cornacHo 9.17. 3Ha4yeHne gonyCTUMOro M3MEHEHUA NOrpeLLIHOCTen
UIM KOHTPOSbHBIX TOYEK AOMKHO ObITb YCTAHOBMEHO B CTaHAAPTE HA TPaHCGHOPMaTOp KOHKPETHOTO TUNA.

9.15.3 Mpun npueMo-caaTo4HbIX UCMbITAHUAX MOrPELLUHOCTU AONYCKAETCA U3MEPATb NPU MEHbLLIEM YnCre
3HaAYEHMI TOKOB U Harpy3ok, Yem ykasaHo B 6.7 (Tabnuua 5), ecnu 310 060CHOBaHO pe3ynsratamu KkBanugu-
KaLMOHHbIX U TUNOBbLIX UCMbITAHUIA UMW B LENSAX YTBEPXKAEHUA TUNA.

9.16 MpoBepka npeaenbLHONU KPaTHOCTU U ko3 uuneHTa 6e3onacHoCTU

9.16.1 MpoBepKy npedenbHO KPaTHOCTM U kK03pcpuumeHTa 6e30nacHOCTM cneayeT NPOBOAUTL NO Cxe-
Me, NPUBEAEHHON Ha PUCYHKe 2.

K anemeHTam cxembl NPeabABNAIOT crnegyoLwme TpeboBaHus:

a) koacbduumneHTbl TpaHchopmauun TpaHcopmatopos TTIMO u TTMU gomkHbl ObiTb TAKUMKU, YTOObI
BbINOMHANOCL ycrnosue no copmyne (7)

NN = Nyl )

rae n, — koadppuuueHT TpaHchopmauun TTO;
N, — KO3hpUUMEHT TpaHcdopmauuu TTTO;
n, — koacthduumeHT TpaHccopmauuu TTU;
Ny, — Ko3thduumeHT Tpancdopmauuun TTIA.
Ecnu 06pasuoBbii TpaHcdopmMaTop UMeeT KoadhduumeHT TpaHchopMaLumu, Npu KOTOPOM BbIMNOMHAETCA
ycnosue n, = n,Np,,, T0 NPOMEXYTOYHbIA TPAHCCHOPMATOP B €10 LIENU MOXET OTCYTCTBOBATb;
6) amnepmeTpbl A1 1 A2 JOMKHBI U3MEPSATb AEWCTBYIOLME 3HAYEHUS TOKA.
Amnepmerp A2 JOMKEH UMETb Marnoe BHYTPEHHEe CONpPOTUBIEHME.
Knacc To4HOCTH amnepMEeTPOB AOMKEH BbITb HE Huxke 1.
Knacc TO4HOCTM NPOMEXYTOYHbIX TPaHCHOPMaTOpPOB JOMKEH BbiTb HE HMXe 0,5.
O6pasLoBbIi TPAHCHOPMATOP AOIMKEH UMET:!
- KNacc TOYHOCTU He Hwke 0,5 unu nonHyto norpelHoctb He Gonee 0,5 % npu UCMbITAHUU BTOPUYHON
obmoTku knacca 5P;
- KNacc TOYHOCTM HE HUXE 1 UMM NOSIHYIO NOrpeLlHOCTL He Gonee 1 % npu UCNbITAHUW BTOPUYHOI 06-
MOTKK knacca 10P;
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TTO — obpasLoBsbili TpaHcdopmaTop Toka; TTW — ncnbiTyemblil TpaHcdopmatop Toka; TTMN — npoMexyTouHbIi TpaHchopmaTop
ToKa, HaxoAALMIACA B Lienu nenbiTyeMoro TpaHcdopmatopa Toka; TTINO — npoMexyTouHbIi TpaHchopMaTop Toka, HaxoAsLWuics B
Lienun o6pasLoBoro TpaHcdopmaTtopa Toka; A1 — amnepmeTp And 3MepeHun UcnelTaTenbHoro Toka; A2 — amnepMeTp ANA U3MepeHus
Toka MorpeLUHoCTU; Z, — BTOpUYHAsA Harpyaka B Lienu UCTbITYeMOro TpaHchopmaTopa Toka

PucyHok 2

B) 3HAYEHUE Harpysku u ee K03 PULUMEHT MOLLHOCTU AOMKHbI GbiTh BbIOPAHbI Tak, YTOObI NOMHOE CO-
NPOTUBIIEHWE BHELUHEW BTOPUYHOW Lenu UCNLITYEMOro TpaHcopmMartopa (Bkno4as ConpoTuBIEHUE NPOBO-
OB U MPOMEXYTOYHOIO TpaHcdopMaTopa) u ee KO3pPUUNEHT MOLLIHOCTU Obinu paBHbl 3a4aHHLIM 3HAY€EHU-
AIM (C TOYHOCTBIO 5 %).

Yepes nepeuyHbie 06MOTkM TTO u TTU nponyckaloT TOK 4acToToun (50_+21) 4 npakTU4YECK CUMHYCOU-
JanbHOW POpMbI, 3HAYEHUE KOTOPOr0 COOTBETCTBYET NpPEAEnbHON KPaTHOCTM unu koadduumneHTy 6esonac-
HOCTUW. 3HaY€eHne NEePBUYHOIO TOKa U3MEPAIOT amnepMmeTpom A1l.

[NonHyto norpeLuHocTb €, %, onpeaensiotr no dopmyne

&= IILZmo, ®)
Al

rae /44 — TOK N0 amnepmeTpy A1, A;
1, — TOK MO amnepmeTpy A2, A.

He ponyckaercs onpeaensTb TOK NOrPELIHOCTU KaK MaTteéMaTuyecKylo pa3HOCTb UCNLITATENbHOTO TOKA
U TOKa, UBMEPEHHOIO UCNbITYEMbIM TpaHcopmaTopoM. Npeaen namepeHun npubopa, n3mepsIoLwero Tok no-
rpewwHocTn (amnepmeTpa A2 Unu Apyroro perucTpupyioLero npudopa), aomkeH GbiTb BbIOpaH Takum o6pa-
30M, YTOObI U3MEPSEMOE 3HAYEHME TOKa NOrPELLHOCTM ObINO B CpeAHen YacTu npeaena u3MepeHus.

9.16.2 Ecnn ucnbiTatenbHasa ycTaHoBKa W/MIM HOpMUpyEMasi TEPMUYECKAA CTOWKOCTb MCNbLITYEMOro
TpaHcdopmaTopa orpaHWdMBaeT ANUTENbHOCTL NPOTEKaHUst TpebyeMoro Toka, HeoBxoauMyto ans ycnoko-
€HUSA amnepMeTpoB, AONYCKAETCs ONPeAEnsaTs TOK APYrMM CnocoboM, Hanpumep ocuunnorpacupoBaHnem.

[ns TpaHcopMaTopoB C HECKONBbKMMU HOMUHAMNbHbLIMKU KO UUneHTamm Tpaschopmauum, nonyya-
eMbIMU NEePEKITIIOYEHNEM CEKLWIA NMEPBUYHON OOMOTKM NMPU HEU3MEHHOM 3HA4YE€HUU HOMUHANbHBLIX AMMNEePBUT-
KOB, NOMHYI0 MOrPELUHOCTb A0MYCKAETCH 3MEPATb NPU MUHUMATbHOM KOS(MPULUEHTE TpaHCOpMaLUK.

9.16.3 TpaHcopmaTopbl CNeayeT UCMbITbIBATbL B UCMbLITATENBHOM KOHTYPE COrflacHO pUCYHKy 1. Mpwu
npoBepke NpeaenbHON KpaTHOCTU pasmepbl A u B He fomkHbI ObiTh NPEBLILWEHLI, 8 NPKU NPoBEpPKe Koadhdu-
LUneHTa Be3onacHocTn — OOJKHbI ObITb HE MeHee YCTAHOBIEHHbIX 3HAYEHUN.

Ecnu BO3MOXHOCTW MCNBITATENBHON YCTAHOBKM HE NO3BONAIOT 06ecneynTs Tpebyemble reOMeTpuyeckne
pasmepbl A u B, To paamepbl A u B MOryT GbITb YMEHbLUEHbI A0 10-KPaTHOTO PaCCTOAHMS OT OCM MPOBOAHMKA
C TOKOM [0 CpefHen NMHUM MarHuTonposoaa.

9.16.4 MpenenbHyto KPaTHOCTb U KO MUUMEHT BE30NACHOCTY [ONYCKAETCS NPOBEPSATL APYIMM CnocoboMm, Ko-
TOPbLIV JOMKEH ObITh YCTAHOBMEH B CTAHAAPTE HA TPAHCOPMATOP KOHKPETHOIO TUNA, ECINU NPU KBANMMUKALIMOHHBIX U
TUMOBLIX UCMBITAHWSAX UMK B LENAX YTBEPKAEHMA TUNA A0Ka3aHo, YTO 3TOT Cnocod 0becnevnBaeT nomnyyYeHne pesynb-
TaToB, HE oTnuyaoLwmxea 6onee yem Ha 10 %, HanpuMep NyTeM U3MEPEHUS HANPSXKEHWS HaMarHuimMBaHus no 9.17.
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9.17 OnpepeneHne HanpAXXeHUA HaMarHUYMBaHUA

9.17.1 MNepen Ha4yanom onpeaeneHnss HanpPsHKEHMA HaMarHUYMBaHMA TpaHCOPMaTop AOIMKEH ObITb
pasMarHu4eH.

9.17.2 [lna onpeaeneHusa HanpsKeHUsi HAMarHMYMBaHUS HaNPSXXEHMe, NPUNOXKEHHOE KO BTOPUYHbIM Bbl-
BOAAaM, NMaBHO YBENMUYMBAIOT 40 YCTAHOBMEHUS 3HAYEHUS TOKA HAMarHM4nBaHus, onpeaensaemoro no oopmMy-
ne (1) 8 6.7.5.1. MNpu ycTaHOBUBLLEMCA 3HAYEHUM TOKA UIMEPSIOT HANPSXKEHWE HaMarHuyuBanusa U, .., Ha Bbl-
BOJaX BTOPUYHOW 0OMOTKK. [l0NyCKaETCA HE BLIMONHATE NOABEM HANPSHKEHUS O YCTAHOBUBLLETOCS 3HAYEHUS
TOKa HaMarHM4UBaHus, eCnm U3MEPEHHOE HaNPSDKEHWE HaMarHM4MBaHusa paBHo unu 6onbLUE pac4HETHOrO.

9.17.3 VIcTouHMK gomkeH obecneunBarb CUHycoMAanbHy0 hOpMy HaNPSXXeHUA BO BCEM guanasoHe us-
MepseMbIX TOKOB, BKIOYAsA U T€ y4aCTKU KPUBOW HaMarHM4MBaHus, rae BCrneACTBMUEe HachILeHUs TpaHcdop-
mMaropa Toka popMa Toka CTaHOBUTCA HECUHYCOMAANBHOW. [Nsi 9TOro MCTOUYHUK AOIDKEH UMETb JOCTATOUHYIO
MOLWHOCTb. KoadhdpuumeHt amnnutyabl (OTHOLLEHWE aMNNUTYAHOIO 3HAYEHUs K cpegHeKBagpaTuyHOMY) Ha-

NPsSKEHWSI UCTOUHMKA NPU BCEX M3MEPEHUSAX JAOJDKEH BbITh B Npegenax (\/fir 5) % .

9.17.4 Knacc TOMHOCTU M3MepUTENbHbIX NpubopoB — He xyxe 0,5. MNpubop namMepeHus Toka A0MKeH
of6ecneunBarb NPaBUbHOCTb U3MEPEHUSA HA HENUHENHOM yYacTke BAX BNMOTh 40 3HaYeHUs KoahduumeHTa
amnnuTyabl Toka, paBHoro 3. MNMpubop Ang u3MepeHus HanpsKeHUS OSHKEH pearnpoBaTh Ha CPEAHEBbINPAM-
NEeHHOe 3Ha4YeHue; ecnv Npubop oTrpaaynpoBaH B CPEAHEBLINPSAMIEHHbIX 3HAYEHUAX, TO MOKasaHusa npubopa
AOMMKHbI ObITb YMHOXeEHbI HA K03bduumeHT 1,11.

9.17.5 NamepeHne HanpsiKeHUs1 BbINONMHAETCS HEMOCPEACTBEHHO HA BbIBOAAX UCMbLITYEMOW BTOPUYHOW
0OMOTKM NPU Pa3OMKHYTbIX MEPBUYHOI 0BMOTKE U BCEX OCTaNbHbIX BbIBOAAX BTOPUUYHBIX OOMOTOK Ha AAHHOM
cepaeyvHuke.

9.17.6 BAX onpeaenAatcs Kak COBOKYNHOCTb 3HAYEHMI HANPSXKEHUA HAMarHMYnBaHua 4na paga sHadve-
HWI TOKOB HAMAarHUYMBaHWA U NPUBOAMTCSA B TaOMMYHOM UMK rpacpu4eCcKoOM BUAE C YKA3aHMEM KOHTPOSbHbIX
Touyek. MpeanodTUTENbHBIMKU ABNAIOTCA 3Ha4YeHnsa Tokos 10, 20, 80, 100, 120 % 3Ha4eHns TOKa HamarHu4mea-
HUS, onpegensemoro no cgopmyne (1).

9.18 UcnbiTaHMe Ha CTOMKOCTb K TOKaAM KOPOTKOro 3aMblKaHUA
9.18.1 VcnbiTaHWe NPOBOAAT NMPU 3aMKHYTbIX HAKOPOTKO BTOPUYHbIX OOMOTKaxX M no6oM noaxoasiLem

AN onbITa HANPSHXKEHUU YaCTOTON (50f'51) 'y nponyckaHMEM Yepes NePBUYHYIO OOMOTKY CMEAYHOLLMX UCTIbITa-
TernbHbIX TOKOB:

a) Toka, HanbonbLMiN NUK KOTOPOro AOKeH ObiTb 1,0 — 1,05/, HaYanbHOe AeNCTBYIOLLEE 3HAYEHUe
NepuoAMYECKOi COCTaBMAIOLLEN KOTOPOro He AOMkHO npesbiwarts 1,0 — 1,05/ Bpems npotekanusa Toka —
3—10 nonynepuoaos.

YBenuueHve HanbonbLIero NMKOBOrO 3HAYEHUS TOKA U/WMKN HAYarnbHOro 3Ha4YeHUs NepUoaNYECKON Co-
CTaBnALEN TOKa JONYCKAeTCsA MO COrnacoBaHWIO C U3TOTOBUTENEM.

Mpy NCMBLITAHWUY LUMHHBIX, BTYIOYHbIX, BCTPOEHHbIX U pa3beMHbIX TPAHCOPMATOPOB UCTILITAHUS MO Ha-
CTOSILLEMY MEPEYNCIIEHUIO HE NPOBOAST;

6) ToKa 1;,,o, AENCTBYIOLLIEE 3HAYEHNE KOTOPOrO B TEYEHWUE BPEMEHU NPOTEKAHUA f, AOMKHO ObITh Ta-
KUM, YTOObI BBINOSHANOCH COOTHOLLEHUE

1,153t 2 3ot 2 138, ©)

Ecnun npu BpemMeHn NpoTekaHNs UCNbITaTENbHOTO TOKa f,, COOTBETCTBYIOLLEM BPEMEHU NPOTEKAHKS TOKA
TEPMUYECKON CTOMKOCTHU £,, B pe3yntare 3aTyxaHusi NnepuoanYECKoi COCTaBRAIOLLEN TOKa, COOTHOLLEHUE (9)
HE BbINOMHSETCH, AONYCKAETCS YBEMUYUTL BPEMSA MPOTEKAHUS TOKA, HO HE Bonee yem Ha 5 .

Mpn HaNUUMM TEXHNYECKNX BO3MOXKHOCTEN UCMbITAHWUSA MO NepevncneHnsam a) n 6) HaCTOALLEro NyHKTa
MOTYT ObITb COBMELLEHbI.

MNepea ucnoiTaHnem Temneparypa TpaHcopmaropa gomkHa obite (20£10) °C.

9.18.2 NcnbiTaHne NpoBoAAT B OA4HOM(a3HOM UCNbITaTENbHOM KOHTYpe. PasMmepbl U KOHUrypayms KoH-
Typa npu UCMbITAaHUU TPAaHCHOPMATOPOB KaTeropuin pasmeLleHuns 2, 3, 4 n 5, a Takke pacctosiHus OT BbIBOAOB
nepBrYHOI 06MOTKM TpaHcopMaTopa Ao Brimkanumnx Touek hukcauum NpoOBOAHMKOB KOHTYPa AOIMKHBI COOT-
BETCTBOBATb YKa3aHHbIM B CTaHAapTax Ha TpaHCOPMaToOpPbl KOHKPETHLIX TUMOB.

McnbiTaHue LWKWHHBIX, BTYMOYHbIX, BCTPOEHHbIX U Pa3beMHbIX TPaHCHOPMAaTOPOB AONYCKAETCs MPoBO-
OWUTb NPU UMUTaLMKU UX MEPBUYHOW OOMOTKM HECKONIbKMMU NEPBUYHBLIMU BUTKAMMW, pacnonaraeMbiMU pPaBHO-
MEPHO OTHOCUTENbHO BTOPUYHBLIX OBMOTOK.

20



MHCT 283—2018

9.18.3 TpaHcdopmaTop CHMTAIOT BblAEPXKaBLLUMM UCTbITAHNE, €CNU:

a) He NMPOU3OLLINO NOBPEXIEHUIA, NPENSTCTBYIOWLMX €r0 AanbHelLwel paboTe;

0) nocne oxnaxaeHus 4o Temnepartypsl (20 £ 10) °C TpaHcdopmarop Bbiaepkan ucnoitaHua 2, 7, 29
Tabnuupl 8;

B) MOrPELLUHOCTU BTOPUYHbLIX OOMOTOK, M3MEPEHHbIE NOCNE pa3MarHU4MBaHUA, COOTBETCTBYIOT YCTAHOB-
TNEHHbIM KINaccam TOYHOCTU U HE UBMEHUIUCH NO CPABHEHUIO C MepBOHaYanbHbIMM Bonee Yyem Ha NONOBUHY
3HAUYEHUN, YCTAHOBIEHHbIX AN 3TUX KIAaCCOoB.

B craHpapTax Ha TpaHCHOPMaTOpPbl KOHKPETHLIX TUMOB, Y KOTOPbLIX MAOTHOCTb OJHOCEKYHAHOro Toka
TEPMUYECKOW CTOMKOCTU NPEBLILLIAET 3HAYEHUS:

a) y TpaHcopmaropos yactoTon 50 Iy

- 160 A/MM2 — ans MeaHbIX NPOBOAHWKOB;

- 105 A/MM2 — ans anioMUHWUEBbIX NPOBOAHMWKOB;

0) y TpaHcopmatopos yactoron 60 u;

- 154 A/MMZ — NSt MeaHbIX MPOBOAHMUKOB;

-101 A/MM2 — ANst anOMUHUEBBIX NPOBOAHMUKOB,

AOIDKHBI ObITb YCTAHOBMNEHbI AONOMHUTESNBHBIE KPUTEPUU, NOATBEPXKAAOLIME, YTO TpaHCHOPMAaTOp Bbl-
Aepxan UCnbiTaHMA Ha CTOMKOCTb K TOKaM KOPOTKOTrO 3aMblKaHUS.

10 TpaHcnopTUpOBaHUe N XpaHeHUue

TpaHcnopTupoBaHue u xpaHeHue — B cootsetcTBum ¢ NMHCT 282—2018, pasgen 10.

11 Yka3aHusa no akcnnyatauum

YkasaHus no akcnnyartaumm — B cooteetcteuun ¢ NMHCT 282—2018, pasgen 11.

12 MapaHTUM U3roTtoBUTENA

lapaHTumn nsroroeutena — B cooreetcraum ¢ NHCT 282—2018, pasgen 12.
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MNpunoxeHue A
(cnpaBouHoe)

Jonyckaemas o6nacTb norpewHocTen AnA TpaHchopPMaTOPOB Pa3fIMYHbIX KNacCOB TOYHOCTHU

Tabnuya A1

0,1;0,2; 0,5; 1 TokoBas ” yrnoBas
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e | i
—0%1;5 2000/120 150(,0 0%1,5/ ,
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+
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MpunoxeHue
(cnpaBouHoe)

KpaTkue cBeaeHus no pa6ore TpaHCOPMaTOPOB TOKa B NepexoaHbIX PeXmumMax KOpoTKoro
3aMbIKaHus

B.1 CxeMa 3amMeLLeHUsA TpaHcdopmaTopa TOKa U OCHOBHblE BO3geiCTByowWMe (hakTopbl

CxeMa 3amelleHUs TpaHcdopmaTopa Toka npuBefeHa Ha pucyHke B.1. B aToil cxeMe NpuHATHI cneayowme ao-
nyLieHns: npeHebperaloT akTUBHLIMU NOTEPSAMU B CTanu cepAedHuka TpaHchopMaTopa W UHAYKTUBHOCTBIO paccesHus
nepBUYHON OOMOTKM.

RZ LZ
 p—
| IS |
—
P
1 RH

w3
i2

Ly

iy — NpuBeAeHHBIN KO BTOPU4HOI 0BMOTKE NePBUYHLIN TOK iy (jf = " , A€ N\ — KO3PPULMEHT TpaHchopMaumm); i, — Tok
HOM
HaMarHU4MBaHusA, ABNAIOLYUIACA TaKkke U TOKOM NOTPeLIHOCTY i, = f; i — TOK BTOPUUHOWN Leny; L, — UHAYKTUBHOCTL HaMarHMuMBaH1s
BTOPUYHON OGMOTKW Ha TOM y4acTke KpUBOW HaMarHUMMBaHUA MarHUTONPOBOAA, KOTOPbIA MOXHO CYMTaTh NMHENHBIM (A0 Havana
HacblWeHns); Ry — COMPOTUBIIEHWE BTOPUYHON OBGMOTKN NOCTOAHHOMY TOKY; L, — WHAYKTUBHOCTb PAcCeAHNUA BTOPUUHON 0BMOTKY;
R,, — conpoTueneHne Harpyski NOCTOAHHOMY TOKY; L, — WHAYKTUBHOCTb Harpyski

PucyHok b.1 — Pac4yeTHas cxema

MoBegeHWe TpaHcgopMaTopa Toka B MEPEXOAHOM PEXMME ONPeAensioT NOCTOSAHHOW BPEMEHU BTOPUYHOIO KOHTY-
pa, 06pasyemMoro UHAYKTUBHOCTLIO BTOPUYHOIO KOHTYpa, U CyMMapHbLIM aKTUBHBIM COMPOTUBIIEHMEM KOHTYpa

-5 (B.1)

rae Ly — cymMMapHasi UHAYKTUBHOCTb BTOPUYHOIO KOHTYpa
Ly=L,+L,+L, (B.2)

rae L, — B cooTBeTCTBUM C B.1.2 npunoxexus B;
L, — WUHAYKTUBHOCTL paccestHnsa BTOPUYHON 0BMOTKU (B 6ONBLLUMHCTBE Cy4YaeB elo MOXHO npeHebpeyb);
L,, — VHAYKTUBHOCTb HarpysKu;
Ry — ®aKkTnyeckoe cymmapHoe conpoTuBneHne BTOPUYHOro KOHTYpa NOCTOAHHOMY TOKY

R,=Ry+R, (6.3)

OTHOCUTENbHO TOKa B MEPBWUYHON LieNu B NEPEXOLHOM PeXUME NPUHATLI criefytowme JonyLWeHUs:

- OTCYTCTBYIOT COCTaBMANLLME BTOPON U NOCNEAYIOWUX rapMOHHUK,;

- He YYUTBIBAETCH U3MEHEeHWe aMNUTYAbl TepUogNYEecKOn COCTaBNSAIOLWEN TOKa (NepBON rapMOHUKK) B Xoae nepe-
X0fAHOro rnpouecca (Hanpumep, aeicteuem APB reHepaTopoB U BCreAcTBUE SMEKTPOMEXaHUYECKUX NepexogHbIX npo-
LieccosB).

ToK B NepBUYHOW LieNn B MEPEXOAHOM PEXUME XapaKTepusyeTcs, KpoMe acpheKkTUBHOIO 3Ha4eHUs Nepuogu-ecKoi
COCTaBMAKLLEN, Hanuynem anepuognM4eckoin coctTaenstowei (Ha pucyHke b.2 sHa4eHWA Toka NepexoqHoro pexvwma npu-
BefleHbl B OTHOCUTENbHbLIX eAMHULaX, CYATas 3a e4MHULY aMNUTyay Nepuognyeckon cocTaBnstoLen Toka).

Konun4yecTBEHHO XapakTepucTUKN anepuoiuyeckoil cocTaBnstoled onpedensaTes ABYMA napameTpamu: asoi
NepUOANYECKOi (CHYycOoMAanbHON) COCTaBMSAIOWEN TOKa B MOMEHT ero BOSHUKHOBEHUA @, U NOCTOSHHON BpeMeHw 3a-
TyXaHusl anep1ofUYecKoi cocTaBrsitolien Toka Tp B CETH, B KOTOPYHO BKIOYeHa nepBuyHas oBMoTka TpaHcgopmaTopa.

12

if(t)=1—= e_ﬁsin(pHaq—sin(m-H(pHaq) : (B.4)
HOM

23



MHCT 283—2018

rae @— yrsoBasd 4actoTa, COOTBETCTBYHOWan HOMMWHa/IbHOW YacToTe Hanps>XeHna cetn fHM

“ =29 ‘om (6-5)
Ons ueneii pa3paboTkn M NPoM3BOACTBA TpaHchopMaTopoB Toka, Haubornee yAOBMETBOPSAIOWMUX TPEOOBAHUAM
pa6oTbl B NepexofdHbIX pPexvmax KOPOTKOro 3aMblkaHWUs, paccMaTpyvBaloT B KauecTBe Hambosiee TsHKENOro cry4yas TOK
NepBUYHOI OBMOTKM C MaKCMMasibHbIM COLEPXaHWEM anepuoamyeckoil coctaBnsiolleid. Mog MakcumasibHoW anepuo-
[MYECKOI cocTaBnstLEeli Toka MEeTCs B BUAY Takas anepuognyeckasi CoCTaBnsAowWwas, HavyaslbHOe 3HAYEHNe KOTOpOi
paBHO amnINTYAHOMY 3HAYEHWIO NMEePUOANYECKOA COCTaBASIOLWEN ToKa.
[nsi 3TOro cnyyasi BbpaxXeHue A5 Toka 6yAeT crefyroLmm:

'i(0 Wi2_ e 1p -cos(co-f) (5.6)

MHOM

roell — pencTeylollee 3HAYEHVE NEPUOAVYECKO COCTaBNAIOLLE/ NEPBUYHOTO TOKA;
t— Tekyllee Bpems.

MpumeyaHne — B oblem ciyyae B NEPBUUHOM TOKE MOXET COAEPXATLCS HECKO/IbKO COCTaB/ISIOLLMX TOKA
C pasHbIMM MOCTOSIHHLIMW BPEMEHM 3aTyXaHWUsi anepuofMyeckux COCTaBAAWMX. B Takmx clyyasx MOXHO NPUMEHUTb
MPUHLMN HAJTOXKEHWS], BLIYMC/AS COOTBETCTBYIOLLME COCTAB/IAIOLLME MArHUTHOTO NOTOKA OT KabkAOol cocTaB/sitoLel Toka v
onpeaensis pesynbTaT Kak CyMMy COCTaBASOLMX, IM60 UCNOMb30BaTb SKBUBA/IEHTHYIO NOCTOSIHHYIO BPEMEHM, HanpumMep
B COOTBETCTBUM C (DOPMY/IOi

X/(=/H.Ir Tpk
Tp.a - (B.7)
'LIjH .k

roe Tp3 — 9KBMBa/IEHTHAs NOCTOSIHHASA BPEMEHMU;
/H K— HayaslbHOe 3HauyeHue K-/ aneproanyeckoil cocTaBnsloLel Toka;
TPK— 3HauyeHune K-\ NOCTOSAHHOW BPEMEHM;
N — YXUCMO COCTaBNAOLLMX.
Mpoao/MKMTENbHOCTL NEepPexofHOro npouecca onpefensieTcs MOCTOSHHOM BPEMEHW 3aTyXaHus anepuogmuyeckoi
COCTaB/IAOLLEN TOKA NEPBUYHO 0OMOTKMN.

PucyHok b.2 — ToK nNpu KOPOTKOM 3amMblkaHUW B CETU

Mpachnyecky MOCTOAAHHAA BPEMEHU 3aTyxaHWs anepuoanueckoli CocTaBnsoLWeli NepBUYHOTO ToKa NpeacTaBns-
eT coboii 0TPe30K OCY BPEMEHW, OTCeKaeMblli KacaTenbHON K anepuoguyeckoli COCTaBASAIOWENR, WM BPemsi yMeHblLue-
HUSI HAYasIbHOTO 3HAYEHWsI aneproAMYEcKoli COCTaBASIOLLEN B € pas, rae e — OCHOBaHWe HaTypasibHOro norapudgma.
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CBefleHNs1 © YUCNEHHbIX 3Ha4YeHMAX MOCTOAHHONW BPEMEHWU 3aTyXaHus anepuofudecKoil COCTaBnAOLWEN NEPBUYHOIO
ToKa Mpu pasnuyHbIX crydasix KOpOTKUX 3amblkaHuii npueaeHsl B FTOCT P 52735. HoMuHanbHOe 3HaueHWe NoCTOsIHHOM
BpeMeHW 3aTyxaHUsA anepuoamn4eckoin cocTasnALWen NepBMYHOro ToKa yKablBaloT B CTaHAapTax Ha KOHKPETHLIE TUMbI
TpaHcopMaTopoB U B 3KCMNyaTaLMOHHON OKYMEHTALMM.

B.2 BblpaxeHusa AnA NOoTOKOCLENneHus U ToKa NorpeLHocTyu

Mpouecchl B cxeMe Ha puUCyHKe B.1 xapaKrepusyeT crneaytollee ypaBHEHME:

%:(L2+LH).ﬂ+i_im_ (5.8)
dt L d T

YyuTbiBas, YTo MHAYKTUBHOCTE BETBW BTOPUYHOrO TOKa B GOSMLLUMHCTBE CRy4YaeB MHOMO MeHblle UHAYKTUBHOCTM
HamarHuunBaHus, T. e. Ly + L, < Ly, MOXHO npeHebpeqb AnsA ynpoLeHUs NepBbIM HYNeHOM B NPaBoil YacTi ypaBHEHMS 1
paccmaTtpuBaTh ypaBHeHUA ANA ToKa HaMarHUYMBaHWS W MOTOKOCLENNEHUS MarHUTONPOBOAA B CReAyioLEeM BUae:

dipy _Rs/ . \_i—im.
Tt oL Umim) = (5.9)
av -

W:Rs'(’_’m)- (510)

[nNs yCTaHOBMBLUErOCA pexnMa NepBUYHOTO ToKa pelueHnsIMI ByayT:

i) = =1 maxSin(ol); (6.11)
P(f) = = ¥ ausin(ot), (B.12)
rae s
Fmax = ——;
m.max Moy ®Ts’ (B6.13)
Yax = 114\/@?3. (6.14)
Myom ©

[nsa nepexogHoro pexuma yAo6HO BeIpas3uTh pellerne B GeapasmepHoii popme B BUAE NEPEXORHOTO KO3hdDULM-
€HTa, NpUHSB 3a Ga3oBble 3HAYEHUA aMMIUTYAHLIE 3HAYEHUA YCTaHOBUBLULEroCA pexuma. BespasmepHas dyHKUMS Bpe-
MeHW GyAeT 0fMHaKoBOI U AN TOKa MOrPeLUHOCTH, U ANA NOTOKOCLeNeHns

i (t Yt
n(t) _ ¥() 515)

Kqp(t)= .
n.p() In.max  ¥max

MornHoe pelweHne Ana Kn.p(t) COCTaBUT:

t t
olpTs| " T, T A 2 . 1
K. (t)———P Sle P -e s |+—3—Je 's - 1+(c07 sin| o-f+arctg——- |¢. (5.16)

np Tp —TS 1 (OJTS)Z S) OJTS

MpumeuyaHue — HavanbHble YCNOBUA CYATAIOT HYNEBLIMU, T. €. NpeHe6peratoT 0CTAaTOYHOW HaMarHU4eH-
HOCTbIO, 3aBMUCSILLEl OT NPeAbICTOPUN, TaKk Kak K TpaHccopMaTopam Toka, NpefHa3Ha4YeHHbIM Arist paGoThl B YCNOBUAX
NepexofHOro pexxMMa KOPOTKOro 3aMblkaHWus, NpefbsBsaioT cneyuanbHble TpeGoBaHUA Mo OrpaHUuEHUIo OCTaTOuHO

HaMarHM4eHHOCTU.

lMocne ynpoLyeHuid, CBA3aHHLIX C TeM, YTO, Kak Npasuno, o - 7.> 1, BbipaXeHue NpuHUMaeT BUA!

t t

Kn.p(t)=;‘;T%;s e ® —e s |—sin(at). (6.17)
S

B npusepeHHom npumepe Tp = 45 Mc, T = 318 Mc. 3HadYeHne T, COOTBETCTBYET MOSIHOW NOTPELLHOCTU TPaHChOop-
maropa, paBHoit 1 % npu nepuoamyeckoM Toke. MrHoBEHHOE 3Ha4YeHWe NOrpeLLHOCTU NEepEeXofHOro pexnma B Kaxabin
MOMEHT BpEMEHU NPUHUMAET 3Ha4YeHne 6onbluee, N0 CPABHEHUIO C aMNNUTYAON NOMHOA NOrpeLHOCTH YCTaHOBUBLLErocs
pexuma, B Kn.p(t) pa3 u MakCMMyM MIHOBEHHOW NOrPELUHOCTU COOTBETCTBYET Kn_p_max (cm. pucyHok B.3).
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12
Knp )

P WA A
10

n.p.max

1

0//\/\/\/\/\/\”(/\/\/\/\/%
VVVVVVVVVVVVYY

0,05 0,1 0,156 0,2 0,25

1 — nepuoanyeckas cocTaBnsiowan NoToKOCLIENNEHNS; 2 — anepuoanuyeckas COCTaBNAOLWAA NOTOKOCLENNeHNS;
3 — pesynbTupytowee NoTokocLenneHue NepexogHoro pexuma K3; 4 — orubarowjan

PucyHok B.3 — NMpumMep U3MeHeHMA NOTOKOCLUENNeHNU BO BpeMEHU

) Ons ynpoLleHus onpegeneHunsi MakcumarbHOro 3Ha4enHus Kn‘pmax MOXHO NPUHSATb €ro paBHbLIM MakcUMyMy ornba-
OLLEN SINHWM K FIMHUN Kn_p(t). BblpaxeHue ana orubatoLlei:
t t

olbT,| & T
Kn.p.om6 (t):ﬁ e P —e 's|+1. (6.18)
s

MoMeHT HacTynneHust MakcuMyma orubatoLLeid paBeH:

Tels  Tp
=———In_—, B.19
max = 7 7 7 (6.19)
1 3Ha4YeHne MakcuMyma ornpeaensoT no BuipaxeHuto (b.18) nogctaHoskoii (B.19). MNocne npeobpasoBaHuid:
T, s
oTpT | Te 1T Tp \T-T
K =L S| B fem® P e g 5.20
e T -Ts (Ts) Ts ( )

dakTuyecku koadpuLmeHT Kn_p(t) nokasblBaeT, BO CKONbKO pa3 anepuofunyecKkasl coctaBnsiollas Toka KopoTKOro

3aMblKaHua yBenuumMBaeT NOTOKOCLeNneHne No cpaBHEHUIO ¢ TeM, Kakoe 6bino Obl Npu NepmoanyeckoM Toke Npu Toin xe

Harpy3ske. B HOMWUHarbHbLIX AaHHbIX TpaHchopMaTopa ecTh KoadduumeHT K p.HOpM: KOTOpPbIiA XapaKTepuayeT TOoYKYy Ha

BOMbTaMNEepHON XapakTepucTuke TpaHcgopmaTopa, A0 KOTOPOI U3roTOBUTENb JOMKEeH 06ecnevnTb OTCYTCTBUE HachILe-

HUS NPpK BCEX MPOYUX NapameTpax, paBHbIX HOMUHANBHBIM. YCIOBUEM OTCYTCTBUSA HACBILLEHUS TpaHchopMaTopa B 3KCNNy-

aTaLu Npu KOHKPETHLIX MapaMeTpax Harpy3ku n NepBUYHON CETU, KOTOPbIE MOTYT OTIINYATLCA OT HOMUHAMNBHBIX, ABNAETCA
AK,

—_nphom 4 (6.21)

Kn.p.max
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roe A — KoShMULNEHT, YYUTLIBAOLMA COOTHOLLIEHUE MeXY HOMUHAaNbHBEIMKU NapameTpamu TpaHcdopmaTopa Toka U
pearnbHbIMW NapameTpaMn B MecTe ero yCTaHOBKM:

A= DyomKiom \/(RZ + RH.HOM)2 + (ZH-HOM sin (PH-HOM)z (6.22)
2 2 .
[K.QJ(RZ + RH.CbaKT) + (,02 (L2 + LH.q.)aKT)

rae I, , — pearbHoe 3Ha4YeHWe NepoANYECKoi CoCTaBNAWeN Toka NepBUYHON 0BMOTKM MpW KOPOTKOM 3aMblkaHuy,
Ry opm ¥ Ry cpakr — HOMUHaMBHOE 1 hakT4eCcKoe CONPOTUBIEHIS Harpy3Kkil MOCTOSHHOMY TOKY;

Zyy wopm "SNPy om ¥ Ly char — HOMMHarbHas 1 haKkTUYecKas UHAYKTUBHEIE COCTaBMSIOLLME CONPOTUBIIEHUS! HArPY3KH;
R, — CONpOoTHBNEeHNe BTOPUYHON OBMOTKI NOCTOAHHOMY TOKY;

Ly — WHAYKTMBHOCTb paccesiHusi BTOPUYHOM 0GMOTKM (€CIU €to Herb3asi npeHebpeyb).

B Tex cnyyasix, korga ato ycrnoeuve (b.21) He yaaeTcs BeINOMHWUTL, NOTpebuTenNto BaxHO 3HaTb BpeMs [0 HacklLLje-
HUs. OHO ONpPeAensaeTca U3 ypaBHeHUs:

Kn.p.orms (t)- AKn

Beugy TpaHcueHAeHTHOCTU BelpaxeHus (5.18) ans KI.I'p.on,I6 (t) To4HOE pelleHWe ypaBHEHUA MOXET ObITb HailfeHo
YUCMEHHBIMW METOAAMMU, HaNpUMep MeToLOoM NocneaoBaTenbHbIX NPUBAMKeHWA. Onsa npubnuXeHHOR OLEeHKM BpeMeHU
A0 HacbiWeHWs (f,,.) MOXET BbiTh MPUMEHEHO YNpPOLEHHOE BhipaXeHue:

The— ©T (5.24)

Hao = L T — Ak pom + 1

0. (5.23)

.p.Hom —

t

rae T — HauMeHbLLee U3 ABYX 3Ha4YeHUA NOCTOSHHLIX BpeMeHU Tp 1 T
BripaxeHue (B.24) nmeeT pelueHne npw ycroBun cobntofeHns ABYX HEPaBEHCTB:

OT+1> AK o (6.25)

AK >1. (5.26)

n.p.HOM

Mpw noAcTaHoBKe pearbHbIX 3Ha4eHW OHU MOTYT He Beera ObITb YA0BNETBOPEHLl. HeBbINOMHEHWE NepBoro Hepa-
BeHcTBa (B.25) MeeT TOT PU3NYECKUA CMbICH, YTO TOUKa NepecedeHns KPUBON UIMEHEHNA NOTOKOCLIEMNEHUS C YPOBHEM
HacblLLEeHNA OTCYTCTBYET, TO €CThb HaChILEHWUA He HacTyMaeT N COOTBETCTBEHHO He CYLLEeCTBYET U BPEMS HAChILLEHUS.

Mpun HeBBINONHEHUM BTOPOro HepaBeHcTBa (b.26) Touka nepecedeHNs ypPOBHS HAcbILEHWUN ¢ ormbaloLei KpuBow ns-
MEHEHWS NOTOKOCLIeNIIeHUs HaxXo4MTCA B OTpULATENbHO 06nacT 0cn BpEMEHHU, Tak Kak ypOBEHb HaChILLEHNA MeHbLUe, YeM
amnnuTyga Nnepuoanyeckoin coctaengatoLeil notokocuenneHns. B atom cnyyae A < 1 u cepaevHuk TpaHchopmatopa byaet
HacbILWaTbCcA 3HaKonepeMeHHO Ha Kaxablid norynepuoa Toka NpoMbILLNEHHON YacToThl. Micnonb3oBaHue TpaHcdopmMaTopa
TOKa B TaKuX YCNOBUAX HE AONYCTUMO, T. K. TOK NPEAenbHON KPaTHOCTU MeHbLLIE AeCTBYIOLLEro Toka KOPOTKOro 3aMblkaHus.

BeipaxeHue (B.24) paeT HecKONbKO MeHbLUEE 3HaYeHUe BPEMEHMN A0 HACLILEHUS, YeM TOYHOE pELUEHNE ypaBHe-
HuA (B.23), 4To rapaHTUpoBaHHO obecneyunBaeT OTCYTCTBUE HACILWEHWUA TpaHcopMaTopa Toka 0 3Toro BpemeHu. Ecnu
TpebyeTca 6onee TouHas ouUeHKa, crnefyeT NPUMEHATL APYrue, HaNnPUMep YUCTIEHHbIE, METOALI NS PELLEHUS ypaBHEHUI
(B.9)n (B.10).

B.3 Pa6ora B unknax AlNnB

[nsa TpaHcdopmaTopoB Toka, NpefgHasHavYeHHbIX ANA YCTAHOBKU B TEX TOYKax CeTEN, e BO3MOXHO NMpUMeHeHUe
Npu KOPOTKUX 3aMbIKaHWUSAX aBTOMAaTUYECKOro NOBTOPHOro BkNto4eHus (ArB), HopMupyeTca cTaHAapTHLIW LMKI, COCTOSI-
WK U3 ABYX KOPOTKUX 3aMblKaHWil U 6eCTOKOBOW Nay3sbl MeXay HUMK (CM. pucyHok B.4). B kauecTBe Hanbonee TspKenbIxX
YCNOBUIA paccMaTpUBAIOTCA Takue, Korja B 060UX KOPOTKUX 3aMblKaHUAX anepuogmnyeckas cocTaBnsiowjasi UMeeT Hau-
Gonbluee 3Ha4eHWe U OAHY W Ty Xe nonsApHocTb. Mpu 3TUX ycnoBuAX TpaHcgopMaTop CYATALOT YA0BIIETBOPSIOLLMM HOP-
MUPOBaHHbLIM Tpe6oBaHUAM, €CNK OH BbIAEPXKUBAET NOKa3aTENN, XapakTepusyloLLue Kracc TOYHOCTH, NMpU Bcex ANUTeNb-
HOCTSAX KOPOTKUX 3aMblkaHUI, He NPEBLILLAIOLLMX HOPMUPOBAHHBIX 3HAYEHUN t, o4 U t, 5 U NPU ANUTENBHOCTU BECTOKOBON
nay3bl He MeHbLIE HOPMUPOBAHHOIO 3HAYEHNSA fg;.

Becb npomexyTok BpemeHU paboThl TpaHchopmaTopa B 3TOM Clyvae COCTOMT U3 HECKONbKUX UHTepBanos. Kax-
Ablii U3 UHTEpPBANOB BPEMEHN MOXET paccMaTpuBaTLCA NO OTASNBHOCTHU, HO C YYETOM HavarbHbLIX YCIIOBUIA, CO34aHHbIX B
pesyneraTe npouecca Bo BpeMsi NpeablayLlero uHtepsana.

BeipaxeHue (b.16), B KOTOpOM HavarnbHblE YCNOBUA Npeanonaranuch HyneBbIMU, YTO CNpaBeArnvMBo ANA UHTepBana

BPEMEHMU {, ,;, a ANA UHTepBana BpeMeHn {, ., NPUHUMAET BUA:
T.T _t_tnaq t_tuaq
® 7. 1| .
Knp(t)= Kn_p(tﬂaq)+# e ™ —e s |-sin[o(t—t)] (6.27)
P~ 's
rae K, p(fuay) — HavanbHoe 3HaueHue;

t,.ay — MOMEHT Havana NpoTeKaHns Toka Npu o4epeaHOM KOPOTKOM 3aMblkaHuu B Lukne AlB.
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PucyHok B.4 — Pa6oTa TpaHcdopmaTopa Toka B unkie AMNB

[nsa nepsoro vHTepsana spemenu fK3l B umkne AMNB Takxke, Kak U Npy OANHOYHOM KOPOTKOM 3ambikanuun, Knp(0) = O.
[lns BTOpPOro KOpoTKOro 3aMblkaHusl B Uukne AMNB HavyasbHbIi MOMeHT BpeMeHn fHad = fK3l + f6T, Kn p((Hay) paBeH ToMy 3Haue-
HUIO, KOTOPbIM 3aKOHYMIacb 6ecTokoBas naysa.

Bo Bpems 6ecTokoBoit naysbl Knp(t) nameHsieTcsi (3atyxaeT) No 3KCMOHEHUMaNbHOMY 3aKOHY, Ha4yuMHasi OT TaKoro

3HayYeHusl, Kakoe OH UMeN B MOMEHT MpeKpalleHWUs ToKa, C NOCTOSIHHOW BpeMeHW BTOPMYHOTO KOHTypa, Mpuyem oTcyeT
BPEMEHW MAET OT Hayana 6ecToKoBOl naysbl:

f-f*
An.p (0 _ *n.p("K.3I) (6.28)
B.4 BblpaxeHus ans onpegeneHnsi norpeLuHocTen

Ons TpaHcgopmaTopoB knacca TPY HopmupyeTcs Hau6osbliee 3HaUYEeHUE MTHOBEHHO! MOrpelHocT B NEPEXOA-
HOM pexume eTax, %, KOTopoe COCTaBUT:

n.p.Tax
eTax - P 19 (B.29)
co7s

rae Knptax — makcumanbHoe 3HavyeHve Kn (f) Bo Bcem nHTepBasie BpeMeEHM.

Ons TpaHcdopmaTtopoB knacca TPZ HopmupyeTcsi nepuogmMyeckas cocTas/siloLias MOrpelHocTy eac Tax, %, Bbl-
paxatolyasca Kak:

1

eac max _ HO00- (6.30)

MonyyeHHble 3HAYEHUS He AOJ/IXHbI NPEeBbIWaTh 3HAYEHWU, yKa3aHHbIX B Tabnuue 6 HacToswero ctaHgapTa.
BbipaxeHus (5.29) u (5.30) cnpaBeAnunBbl TONLKO NPU OTCYTCTBUU HACbILLEHUA MarHUTonNpoBoja TpaHcdopmaTopa.

B.5 Pabota npu fOCTUXKEHWUM YPOBHS HacbILLEeHWA

MonoxeHne o paseHctee Knp(() 4ns Toka norpewHocTn u ana notokocuennexuus (b.17) cnpaBefnvBo TOMbKO Ha
yyacTke KpVBOW HamarHninBaHus (BONbTaMNEpPHOWN xapakTepucThKu), KOTOPYK MOXHO cuUMTaTb IMHENHOW, T. €. OT Hy”nA
[0 Havyana yyacTtka HacblweHus. Mpu 4OCTYXXEHUN YPOBHA HACbLIWEHNA XapaKkTep UX U3MEHEHUS CTAHOBUTCS pas3/INYHbIM.
Ecnn HacblweHne orpaHmynBaeT pocT NOTOKOCLLENNEHNS, TO TOK NMOrpewwHocTn (TOK HaMarHuuymBaHmsa) pesko Bo3pacraer.

Ha pucyHke B.5 npuBefeH TOT Xe npumep, 4To Ha pucyHke b.4, HO C 3afj@aHHbIM YPOBHEM HacChbILW,EHNSA, COOTBETCTBYOLLNM
*n.p(0 = 9.
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0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 t,c

PucyHok 6.5 — Pa6oTa TpaHcopmaTopa Toka Npu HaIU4YMmn HacbleHus

Mocne MomeHTa JOCTUXEHWUS YPOBHSA HacCbllWeEeHWs Npouecc BO BTOPUYHOM KOHTYpe yXe He COOTBETCTBYeT Bblpa-
xeHuam (b.17), (6.18), (5.19) o camMOoro kKoHua nNpoTekaHWs TOKa KOPOTKOro 3amMblkaHUsi, HECMOTPSA Ha TO, YTO NOTOKOC-
LenneHne MOXeT CHU3UTbCS HWKe YPOBHS HacbllWeHWa paHble. [nA 6ecTOKOBOM Nay3bl MOXHO CYMTaTb NPUMEHUMbIM
BblpaxeHune (6.28), c Toli pasHuueid, 4TO 3a HaYa/bHOe 3HayYeHne cnegyeT NPUHUMATb YPOBEHb HAaCbIWEHUS.

3HayeHne BpeMeHM [0 HacbllWeHUss B MepBOM KOPOTKOM 3aMblkaHumn tHeC MoxHO onpefennTb no BblpaxeHunio (b5.24).
[na BpemMeHM HachbllWeHNss BO BTOPOM KOPOTKOM 3aMblikaHuu f"ac cnefyeT yyecTb HavyanbHOe 3Ha4yeHne B MOMEHT Hadyana
BTOPOro KOPOTKOro 3ambikannsa Knp(f2):

In o . (6 31)
® 7+Knp(12) - 1 K ng 0 T1

HepaseHcTBa (6.25) 1 (5.26) B aTOM cnyyae npuvHUMAalOT BUA:
-7+ 1>A- KnpHOM- K np(f2), (6.32)

AXm u-K,v{t2>V (5.33)

b.6 3KkBUBa/IEHTHOCTb pacyeTHbIX N IKCNMEePUMEHTa/IbHbIX AaHHbIX

PacyeTHble thopMynbl ANA KOCBEHHbIX UCMbITAHWA MOMAy4YeHbl B pe3ynbTarte nNpeanonoxeHns o6 OoTCyTCTBUM BAUA-
HWA MarHWTHbIX NOTOKOB paccesHNA U COBCTBEHHbIX MEXBUTKOBbIX Y MEXCN0EeBbIX EMKOCTE BTOPMYHOWK 06MOTKU. Kpome
TOro, pesyfnbTaTbl KOCBEHHbIX UCNbITAHWI/ MOTYT 3aBUCETb OT XapakTepuUCTUK UCNbliTaTebHbIX CTEHAOB W UCMOb3YEMbIX
M3MepuTenbHbIX Npubopos. CTeneHb BAUAHUA BCEX HEYUYTEHHbIX (PakToOpoB M AOMYCTUMOCTb MPUMEHEHUSA KOCBEHHbIX
MEeTOA0B MCMbITAHWUA NPU pa3nnMyHbIX BUAax UCNbITaAHUNA, B NepByl0 oyepedb NPUEMO-CAATOYHbIX UCMbITAHWUA, MOXET ObITb
oueHeHa nyTeM CpaBHEHWA 3HAa4YeHWs NOCTOSSHHON BPEeMeHW BTOPUYHOIO KOHTypa Npu HOMWHANbLHOW Harpyske 7S, nony-
YEHHOro MCXO0AS M3 KPMBOW HamarHuumBaHua no B.1.2 (npunoxeHue B) co 3HayeHWeMm, MOSYyYEHHbIM K3 ONbiTa MPAMbIX
ucnblTaHuii no B.2 (npunoxeHue B). T 3HaYeHMUs He AO/DKHbI OT/MYATbCA APYr OT Apyra 6onee yem Ha 10 %.

[ononHutenbHo, ANS HarAA4HOCTW, NO pe3ynbTaTaM ONbiTa NPAMbIX UCNbITAHUA no B.2.2 (npunoxeHne B) moxeT
6bITb paccunTaH KO PULNEHT 3KBUBASIEHTHOCTH

FC= 14 (6.34)

’ npsam

o6pasyemMblii COOTHOWeEHWEM MNOTOKOCLENAeHUid, onpeeneHHblX NpyW NPSIMbIX UCMbITAHUSAX MPSMbIM U KOCBEHHbIM Me-
Togamu. Ans o6ecneyeHuss cpaBHUMOCTU ['npam v 'P A g napameTpbl MepBUYHOr0O TOKAa U HArpysku, ux onpegensiouyue,
[O/KHbI 6bITh OAVHAKOBLIMMU.
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MoToKocLENNeHNe, Kak hyHKLNIO BPEMEHU Mo NPsIMOMY METOZY onpeaenstoT no dopMyne

R,+R, L ,
W (£) = # JRa-is(B)at. (B.35)

HOM'YH ¢
MoToKocLenneHne No KOCBEHHOMY METOAY ONPeLensitoT Kak:

LyenV2(Ry+R
Wrocs (1) = Wm (8). (5.36)
HOM

B aTux BbIpaxeHusx: /;(f) — NepBUYHbIA TOK, onpeAeneHHbIA No ocLMnnorpaMMe 3TanoHHOro TpaHcdhopMaTtopa
ToKa B onbiTe no B.2.2 (npunoxetue B); I, — AeACTBYIOLiee 3HaUEHME NeproauYeckoi cocTaBnsaioLLeit UcnbTaTenbHo-
ro nepBuU4HOro ToKa. [Ans BblYUCNeHNUs Kn_p(t) MCNonb3yHT 3Ha4eHUe NOCTOAHHOW BPEMEHN 3aTyXaHWUs anepuoaunqeckon
cocTaBnstoLLell NepBUYHOTO ToKa Tp U UHTEPBaILI BPEMEHW By .4, 5. W t, .», ONPEAeneHHbIe NO Toil e ocumnnorpamme
onbiTa. KoaPULIMEHT 3KBUBANIEHTHOCTH, XapaKTepusyrLLMid NPUMEHUMOCTE POPMYN HACTOALLENO NPUNOXEHUS K AaHHO-
My TpaHchopMaTopy, a Takke afjekBaTHOCTb XapaKkTepUCTUK, MCNOMb3YeMblX AM151 KOCBEHHbIX UCNBITAHWIA UCTIbITAaTeNbHBLIX
CTeHAO0B, onpefenaeTcs AN MakCUMarbHbIX 3Ha4€HUA NOTOKOCLENNEHNA U JOmKeH GbiTb paBeH:

Fc=1,0%01. (B.37)
B.7 BnusiHue ocTaTtouyHONW HaMarHUYeHHOCTH

MpuBefeHHble Bhille pacdeTHble opMYribl NOYyYeHbl UCXOASA U3 NPEANONOXEHUS O HYNEBbIX HaYanbHbIX YCIOBUSX
ANA pelleHus ypaBHeHus (B.6), 4To cooOTBETCTBYET NPUMEHEHNIO TPaHCHOPMaTOPOB, KOHCTPYKLUUA KOTOPLIX 06ecneyun-
BaeT Masoe 3Ha4YeHWe ocTaToMHOM HaMarHudeHHocTu (knacceol PR, TPY, TPZ). TpaHcdhopmaTopbl ToKa, B TEXHUYECKUX
JaHHbIX KOTOpPbIX He copepxaTtcs TpeboBaHMs orpaHUyeHnss 0CTaToOMHOM HaMarHUYeHHOCTH (knacckl P no HacToseMy
cTaHfapTy u knaccel P, PX 1 TPX no FOCT P MGK 61869-2, KoTopble B 4acTu NepexofHbIX NPOLEeccoB KOPOTKOro 3aMbl-
KaHu1sA ABMAKTCSA aHanoramu knacca P) Toxe nojBepraroTca AEACTBUIO NepexoAHbIX npoleccos. [Ans Toro, 4tobbl y4ecTb
3TOT paKT, Mpn NMPUMEHEHUN YKa3aHHbIX KIaccoB TpaHc(opMaTopoB B pacyeTHble popMyrbl HACTOALLEro NPUNOXEHUSA
crieflyeT nofCTaBNsATh, B ka4ecTBe HaqankbHoro yenosus K, ,(0), oxuaaemoe 3HadeHne 0OCTaTOMHON HaMarHU4YeHHOCTH Ha
MOMEHT Ha4ara KOpOoTKOro 3amblkaHus (CM. pUcyHok b.6).

CuuTas, B obLleM cryyae, 4N COBMECTUMOCTU C MareMaTU4eCkum annapartom pasgenoB b.1—B.5, 4To ypoBeHb
HacblleHns 0603HaYeH rapaHTMPOBaHHBIM 3HA4YEeHUEM Kn_p_HOM, B KayecTBe HavanbHoro 3HaveHus B (6.17) n (b.18) cne-

AYET NOACTaBUTL 3Ha4eHne K o oy« K.
t t
olpls | "7 1| .
Knp ()= Kn.p.HOM-Kr+—TPfTZ e ™ —e s [-sin(at), (5.38)
TpT. - -
Kn.p.orMG(t):Kn.p.Hom'Kr 2P eP-e's +1, (B.39)

+
To-T,

rae K, — 3HaveHne KodhuLueHTa ocTaToO4HON HaMarHUYeHHOCTU Ha MOMEHT Hadana KOpOTKOro 3samblkaHus (B AoNsAX
eanHuubl). ns TpaHcdopmMatopoB knacca P, Ans KoTopbiX He ycTaHoBneH napametp K npuHUMaeTca

3HaveHune K, o, yom = 1.

MpumMmeyaHune —[na TpaHcdopmaropos knacca TPX no FTOCT P M3K 61869-2 Takke 3HayeHne K
a HopMmupyeMmbIil ANA HUX napameTp K, ABNseTCHA aHanorom koadgduumeHTa npegenbHoin KpatHoeTn K oy,

-p-HoMm’

n.p.HoM 1,

C y4eTOM 3TOro ycnosue oTCyTCTBUA HachkilweHus (b.21) npuHumaet Bua:

A'(1_KKf)'K"-P-“°” >1, (5.40)

n.p.max

a BblpaxeHue (b.20) ana MakcuMyMa rnepexofHoro KoadguLueHTa NpUHUMaeT BUA:

Ts L

T—T; To—Tp

Knpmax:A'Kr"'M |« _[Tp | +1. (6.41)
o TP_TS Ts Ts

B akcnnyatauuoHHOW NpakTuke AN TpaHcOpMaTopoB Kracca P 4acTo NpUMEHSIOT NpubnukeHHoe npeacTasne-
HUe B BUZ e NpSMOYrofibHON XapaKkTepucTuku HamarHudmsaHus (MXH). YuuteiBasi, 4To Npu Takom NpeAcTaBneHun 3Hade-
HUe T — oo, BolpaxeHus (B5.38), (B.39) u (5.41) ewje Gonee ynpoctaTtcs:
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t

Knp.()=A-K +o-Tp-[1-e ™ [-sin(a1), (6.42)
4
Knpoms ()= A-K+0-Tp-|1-e TP |+1 (5.43)
Kopmax =A K+ o T+1, (5.44)
1 ypaBHeHue (5.23) npuHUMacT BuAa:
_t
AK+oTp|1-e T |-sin(e-f)= A (5.45)
Unun no orubaroLelt KpUBOIA:
_t
AK+oTp[1-e ™ |+1= A, (5.46)

MpnBnuxeHHas oLeHKa BPEMEHU A0 HackILWeHWs Npu HecobniogeHumn ycnosus (5.40):
CO'TP

tHac=TP.InC0'Tp—A'(1—Kr)+1. (B.47)
HepaBeHcTtBa (B.25) 1 (B.26) B 3TOM criydae NpUHUMAIOT BUAa:

o T+1>A - (1-K); (5.48)

A-(1-K)>1. (5.49)

MpumedaHusa

1 MpuseaeHHas dopmMyrna Npu BpeMeHU A0 HacbILLEeHUs MeHee 15 Mc 3aBbiliaeT TpeboBaHuaA K TT, YTO rapaHTUpO-
BaHHO o6ecne4unBaeT oTCyTCTBUE HackiweHna TT go atoro BpemeHu. Ecnn Tpebyetca Gonee TouHasa oueHka, To dakTu-
yeckoe BpeMS A0 HaCbILEHUS AOIMKHO BbITb paccuMTaHo NMyTem TOYHOrO pelleHus ypaBHeHuid (5.9) n (B6.10), Hanpumep
YUCTIEHHBIMU METOAAMU C YYETOM hakTU4eCcKoW HavanbHol a3kl Toka no (b.6).

2 MNpu HecobntogeHun HepaBeHcTBa (B.49) 3HadeHue t .. no (B.47) npuHUMaeT oTpuLatenibHoe 3HadeHne. 3To
criefyeT NOHMMaTb Kak npefynpexaeHne, 4To ypoBeHb HachILWEHWA C Y4E€TOM ero CoKpaLLeHWUs 3a CHET OCTaTOMHOMN Hamar-
HUYEHHOCTU MeHbLUE, YeM aMMuTyaa Nepuoanyeckon coctTaBnstoLwei notokocLennenus. [na onpeeneHus peanbHoro
BpEeMEHUN HacbIWEHUA creayeT NPUMEHATL METOAL! pacHeTa, YNOMAHYTLIE B MpuMedaHun 1.

3Ha4yeHne AOMyCTUMOro TOKa KOPOTKOro 3aMblKaHUA € Y4eTOM CONPOTUBIEHMUS Harpy3kv BbibUpatoT B COOTBETCTBUN
¢ (b.22) ¢ Takum pacyeToM, YTO6bI BhINONHANOCHL yenosue (5.40) unu obecneunBanock 4ocTaToyHOE BPEMS A0 HACbILLe-
Hua no (b.47).

3HayeHMe oCcTaToOYHON HaMarHM4eHHOCTU Ha Nio6oi MOMEHT BpEMEHU 3aBUCUT OT BCel NpefbIcTOpUK TpaHcdop-
MaTopa, HauuMHas oT onepaLuii, coBepLiaemblX NpyU BBOAE €ro B 3KCNyaTauuio, U BKIKOYas BCe Cryyaun npoTekaHus aBa-
PWIAHBIX TOKOB, NPU KaX0M U3 KOTOPbIX COCTOSAHME OCTATOMHOW HAMarHWY4EHHOCTU MarHUTONPOBOAa MOXET U3MEHUTLCS.
MockonbKy npeayrafjarb BCHO COBOKYNHOCTb BO3AENCTBUIA, KOTOPLIM MOXET NOABEPrHYTLCA TPaHCHOPMaToOp, HEBO3MOX-
HO, OCTaTO4HYI0 HAMarHMY4eHHOCTb Ha MOMEHT Ha4yana KOpPOTKOro 3aMblkaHWUSi crieflyeT paccMaTpuBaTh Kak CrnydaiHyio
BENUYUHY.

Cratuctudeckasn obpabotka no MOCT P 8.736 AaHHbIX U3MEePeHUit 0OCTaTOMHON HaMarHUYEHHOCTH, NPOBEAEHHBIX
Ha oThenbHbIX NpucoefunHeHuax OPY-500 PocTtosckoint ASC, fana pesynerathl, NpuBeaeHHble B Tabnuue B.1. UamepeHuns
BbiNonHanuce npuéopom CT Analyzer Omicron Ha TpaHcdopmaTopax Toka Tuna SAS 550/5G knacca 10P npoussogcTsa
TRENCH. OueHnBanach Tonbko cnyyaiiHas cocTaBnsatoLlas pesysTaToB U3MEPEHUS.
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0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 f,c

PucyHok 5.6 — XapakTep M3MeHEeHUs MOTOKOCLeNneHns B TpaHcopMaTope Toka knacca P npu OTCYTCTBUM HaCbIWEHNs

Ta6nuuya B.1— OueHka AOBEPUTENbHbIX UHTEPBAIOB OCTATOUYHON HamMarHUYeHHOCTM

KonmuecTso 3HaueHusl, % OT NOTOKOCLENJEHNA HacbILLEeHUs
vsMeperivii (cep- CpepgHee JoBeputensHas KoathdpuuneHt paHunubl foBepuTeb-
[OEe4HVKOB) [vcnepeua
N 3HaueHune a BEPOSATHOCTb CTblofieHTa HOro uHTepsana (C okpy-
A P t rneHvem Ao uenbix %)
13 49,41 6,85 0,95 2,179 50 *+ 15
- - - 0,99 3,055 50 £ 21

CnepayeT OTMETUTb, YTO MaKCMMasibHOe M3 M3MEPEHHbIX 3HA4YeHWi cocTaBnsno 86 % YpOBHSI HacbilleHus. Takoe
Xe 3HauyeHve (86 %) 6b110 MaKCUMasIbHbIM NPY Na6oPaTOPHbLIX IKCNEPUMEHTAX C OCTATOUHON HAMarHMYeHHOCTbI0 Ha oTe-
UecTBeHHbIX TpaHcopMaTopax ToKa aHa/orMYHOro Kacca.

CornacHo 3aTuM JaHHbIM 3HauyeHne K{cnegyeT npuHumaTb paBHbiM 0,65—0,71, a B 0060 OTBETCTBEHHbIX Clyya-
AX — Ao 0,86. MNpuBeaeHHble pe3ynbTaTbl UCCNeA0BaHUIA, BBUAY X HEMHOTOUMCNIEHHOCTHW, Hefb3s CUMTaTh UcYeprbiBalo-
LWYMK. SKCNyaTUPYIOLMM OpraHu3aumsamM ciefiyeT ycTaHaBAMBaTb A0NYyCTUMbIE 3HaUYeHUs Kr B TeXHUUYECKON AOKyMeHTa-
UMM Ha OCHOBaHUK 60/nee pacliMPeHHbIX UCCNen0BaHuiA.

B.8 Mpumep pacyeta BpeMeHn A0 HackilweHns TpaHcdopmaTopa Toka TP3M-500-2000/1-10P

VicxogHble gaHHble. CyMMapHbIin TOK ogHodhasHoro K3 Ha wuHax OPY—500 kB paBeH 26900 A. 3HayeHWs1 TOKOB B

BETBAX, NUTAOLMX TOUKy K3, 1 NOCTOSIHHbIE BPEMEHMW 3aTyxaHus anepuoauyecknx COCTaBMAOWMX TOKOB B BETBSX Npu-
BefieHbl B Tabnuue b.2.

Ta6bnuuya b.2

Ne BeTBY HavmeHoBaHWe BETBU T™M mc niA

1 Brnok reHepartop-TpaHcdopmaTop 217 20910

2 ABTOTpaHcdopMaTop CBsA3n 60 2366

3 BosayLHble nnHUn 32,4 3380
HomuHanbHble napameTpbl TpaHcopmatopa TO3M-500-2000/1-10P:
r2=1 °mMm;cos<@ =1 rhhom=50 ° ™m; 7 .Hom=2000 g; Kk Hm= 18'
B.8.1 PacueTHoe conpoTuB/ieHNe Harpysku npu ogHodasHoM K3 BbluMCIEHO no chopmyne

M.chakT =2 =12,60m, (B.50)

rae p = 0,0175 OM-MM2/M, ANMHA KOHTPONbHOro kabens / = 900 M, nonepeyHoe ceyeHne Xunbl S = 2,5 Mm2.

5.8.2 Mo BbipaXeHuo B npuMedaHun kK gpopmyse (5.6) BbluMcneHa 3KBMBA/IEHTHAA NOCTOSIHHAS BPEMEHU 3aTyXaHust
anepuoanyeckoii coctasnstollein Toka K3:
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(1 _ 20910 0,217 + 2366 0,060 + 3380 0,0324
pa-~ 20910 + 2366 + 3380

5.8.3 Mo BbipaxeHutwo (6.22) onpegeneH napameTp A pexuma TT npu 3agaHHOM Toke K3 /K3 M pakTMyeckoil Ha-
rpy3ke RHdakt BO BTOpMYHOW Lenu:

A Hwom ' YipiHoM 472 + AmAoiv) _ 2000 w18 «(10 + 50) _ A A
WBARO + Ry chaxr “ 26900 (10+12,6)

MpousBepeHne >41 - KX npu OTCYTCTBMUM OCTATOYHOW MarHuUTHOW WMHAYKuMM paBHo 3,55, a npu Kr= 0,86 paBHO
0,497.

B5.8.4 NMpubnnxeHHasa ouyeHka fHac no BeipaxeHuto (6.47):

- 6e3 yyeTa OCTaTOYHOW UHAOYKLUN

7" c 0,18
f’p |n ro-7 =0,18 In 8,3 Mmc;

Hac 0elp —A +1 © 0,18-3,55 +1

- C y4eTOM OCTaTOYHOM WHAYKLMM pacyeT C UCMOMb30BaHMeM ormballeil HeBO3MOXEH, CM. NpuMeyaHue 2 K Bbl-
paxeHuto (b5.49).
5.8.5 PacueT rpaoaHanmTnyeckum MeToA0M C ucnonb3oBaHuem dopmynbl (6.42)
YpaBHeHue npuHUMaeT BUA:
t\

olr 1-e 7p -sin(com)=J1 (1- Kr)=Knp(f). (6.51

Pe3ynbTaTbl npeacTtaBfieHbl Ha puUcyHke b.7.

0 0,005 0,01 0,015 0,02 0,025 0,03 tc

7— KpuBas, oTobpaxaroLlas eByto YacTb ypaBHeHuns (B.51); 2 — orubatowan no ypasHenuto (b.46); 3 — kpvBas, oTobpaxatoLias
pelieHne ypaBHeHus (B.10) gns TpaHcdopmartopa ¢ MXH npu oTCyTCTBMM aneprogmMyeckoli COCTaBAAOLWEN B NEPBUYHOM TOKE;

4 — peweHre no b.8.4 (no ornbatoweii, Kr=0, A = 3,55), fHc = 8,3 mc; 5— peweHne no ypaBHenuto (6.51) Kr=0, A = 3,55,
fHec = 10,8 mc; 6 — pelueHmne no ypasHeHuto (B.51), Kr=0,86, 4(1 - Kr) = 0,497, tHc = 4,8 mc; 7 — pelweHne ans cnyyas,
Korga anepvoguyeckasi CoctaBnsioLas B NepBMYHOM TOKE OTCYTCTBYET,

Kr=0,86, 4(1 - K =0,497, fHc= 3,32 mc

PucyHok 6.7 — Pe3ynbTaThl rpadpoaHainTUYECKOro pacyeta BpeMeHU 0 HacbiWweHuns
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MpunoxeHvne B
(o6sa3aTenbHoOE)

MeToAbl ncnbiTaHuii TpaHC(*)OpMaTOpOB TOKa anga 3awuntbl C Masioil 0CTaTOYHOW HaMarHM4YeHHOCTbIO,
a Takke npeagHasHaydYeHHbIX ansa pa60TbI B YC/ZTIOBUAX NepexogHOoro pexunma KOPOTKOro samMblKaHUA

B.1 Onpegensemble XxapakTepuUCTUKN:

- KO9(OPMLMEHT OCTATOUHOW HamarHuyeHHoctu Kr;

- UHOYKTUBHOCTb HamarHuunBaHusi BTOPUYHON OO6MOTKM Lm;

- NMOCTOSIHHAs BPEMEHW BTOPMYHOIO KOHTypa MpU HOMUHA/bHOW Harpyske Ts,

- MrHOBEHHAasA MOrpeLLIHOCTb B MEPexXofHOM pexume eTtax aas TpaHcopmMaTopos knacca TPY;

- nepuoamyeckas CocTas/IsloLLaa NOrPeLIHOCT! NepexofHOro pexvnmMa eac tTax 411 TpaHcdopmaropos kiacca TPZ.

HenocpeACTBEHHO Nepes M3MepeHneM XapaKTepucTuk 0OMOTKM TpaHCOpMaTopoB TOKa A0/MKHbI 6blTh pasmarHu-
YeHbl.

[onyckaeTcs NpoBepATb XapakTepucTuki ApyrumMm cnocobamu, KOoTopble A0/MKHbI BbiTh YCTAaHOBMEHbI B CTaHJapTax
Ha TpaHcdopMaTopbl KOHKPETHbIX TUMOB, €CNN NPU KBAUTM(IUKALMOHHBLIX U TUMNOBbIX UCMNbITAHUSAX WIN B LENSAX YTBEPX-
[JeHna Tuna fokasaHo, Y4TO 3TOT Cnocob obecneumBaeT NoslydeHVe pesynbTaToB, He oT/muvarwmxcs 6onee yem Ha 10 %.

B.1.1 OnpepenexHune koapuymneHTa ocTaTtoyHOW HamarHuyeHHoctn Kr

OnpegenexHne KoahULMeHTa 0CTaTOYHON HamarHM4eHHOCTU Kr BbIMOIHAKOT METOAOM paspsifa KoHAeHcaTtopa Ha
BTOPUYHYHO 0OMOTKY TpaHchopmaTopa Toka Mpy pa3oMKHYTON NepBUYHO OBMOTKE.

Cxema npoBefeHUst UCMbITAHWI NpuBeeHa Ha pucyHke B.1.

MapameTpbl KOHTypa noAbupaloT TakuMm obpa3oM, 4To6bl YacToTa KonebatenbHOro npoiecca B koHType L—C oT-
NMyanacb OT HOMWHa/IbHOW YacToThbl He 6onee Yem Ha +10 %

u(t)

Ne

P — perynstop HanpskeHus; T — 3apsigHblii TpaHcdopmaTop; R — 3apsigHbllii pesnctop; C — KoHAeHcaTop;
L — perynupoBouHas (paspsigHas) WHAYKTUBHOCTb; TT — WCMbITYEMbI TpaHcopMaTop TOKa;
u(t), i(t) — yctpoiictea pernctpauun Toka u Hanpsxenus; B— soinpamutens, K— kommyTupytoliee ycTpoiicTBo (k/tou)

PucyHok B.1 — Cxema onpejaesieHns OCTaTo4YHOWM HamarHWYeHHOCT MeToAoM paspsja KoHaeHcatopa

KoHpeHcaTop C 3apshxaeTcs OT 3apsagHoro TpaHccopmatopa T 40 3HAYEHUST HANPSXKEHWS, HEOBXOAMMOro A1 Ha-
CbILeHMs1 UcnbITyemoro TpaHccopmatopa Toka TT. Mocne vero 3ambikaeTcs kod K n koHgeHcaTop C paspskaeTcsl Ha
BK/IIOYEHHbIE NapasiesibHO BTOPUYHY0 06MOTKY MCMbITyeMOro TpaHcdopmaTopa Toka TT v pa3psaHyo MHAYKTUBHOCTL L
(MOXeT oTcyTCTBOBaTh). 3HAa4YeHMA Toka yepe3 BTOpPUYHY0 06MoTKy /(f) n nageHne HanpshkeHus Ha ee BbiBogax u(t) peru-
CTpUpYOTCA LMAPOBLIM ocuunniorpadom.

Lns nonyyeHusi NpaBUbHOTO 3HAYeHUs KO3(IIULMEHTA OCTATOYHOM HamarHuueHHocTn Kr Heo6xoaumo obecne-
UNTb JOCTWXKEHME MOMHOCTbI HACLILLEHHOTO COCTOAHUA TpaHchopmaTopa nepes TeM, Kak TOK HAYHET YMEHbLUATbCA [0
Hyns. Kputepnem [OCTaTOMHOCTY HaCbILWEHNS CAYXUT dhopma nepBoii NoyBO/HbI TOKA OT Havasia NPUIOXKEHNS Hanpsxe-
HUA 0O MEPBOro nepexofa Toka yepes Hyfb (CM. pUCYHOK B.2). Ha Heil MOXHO BblAeNNTb XapaKTepHbIA MUK, CBUAETE b-
CTBYIOLLMIA O HACTYN/IEHNN HacblweHns. CTeneHb HaCbIWEHUSI CUMTAEeTCS AOCTATOYHON, ecnn Ko3ahULMEHT amMmnanTyapl
3TOl NOMYBO/HbI (OTHOLLUEHME aMNIUTYAHOTO 3HAYEHUs K cpefHeKBaapaTUYHOMY) He MeHee 2,5.

MoTokocuennexnve ®(() BbIMUCAAT NO hopmyne

n
A0 :j[ (0 - «2 W (0] cff, (B.1)
(o]
roe R2 — conpotuBneHne BTOpI/IHHOVI 06MOTKM MNOCTOAHHOMY TOKY,

u(t) n/(f) — MrHoBeHHble 3HAYEHWA HaNpPsSHKEHUS U TOKa, ocumaiorpadupyemble B OnbiTe.
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-5 0 5 10 15 20 25 /, mc
PucyHok B.2 — XapakTepHas ocuuniorpamMmMa rno Metoay paspsja KoHgeHcatopa

3aBucumocTtb notokocuennenus Y(f), onpegeneHHoro no cdopmyne B.1, oTToka /(f) rpadmyeckn npeacraBnsier co-
601 yacTb NeTn ructepesnca (CM. pucyHok B.3). 3HayeHne ocTaToyHoro notokocuenneHus Y f oTcunTbiBae€TCA B MOMEHT,
Korga rnocne [OCTUXKEHUS NMOTOKOCLEeN/eHNEM 3HauYeHUsi HacbiWweHus Y sat TOK CTaHOBUTCS paBHbIM Hy/to. Y sat onpefe-
NATCA NpyY MaKCYMaslbHOM MTHOBEHHOM 3HaYeHWW ToKa.

PucyHok B.3 — YacTb neTnv ructepesnca, BOCNpoOU3BoAMMas METOAOM paspsija KoHAeHcaTopa
KoaghpmumMeHT ocTaTouHoli HamarHmueHHocTu Kr %, onpeaensiioT no popmyne

u<
Kx=-7/-100. (B-2)

sat

B.1.2 OnpegeneHne MHAYKTUBHOCTU HaMarHMuymBaHma Lmu NOCTOSAHHON BpemeHu TS
WNHOYKTMBHOCTb HamarHuunBaHus [T onpefensioT kak oTHoweHne AY K Al' Ha yyacTKe KpMBOM HamarHuyvBaHus,
KOTOPbIV C OCTATOUYHOW CTENEHb NPUOAMKEHNS MOXHO CUMTATb JIMHEWHbIM (CM. pUCYHOK B.4).
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PucyHok B.4 — OnipeferneHne MHAYKTUBHOCTW HaMarHuynBaHus

B kauecTBe rpaHuL, 3Toro yyactka npuHumatot 3HaveHua 20 % 1 90 % oT noTokocLenneHuns COOTBETCTBYOLLE-
ro HanpshkeHnto HamarHuumsaHusa UHEMpacy, onpegensemoro no 9.17 HacToslero crtaHgapTa.
WNHAYKTMBHOCTb HaMarHM4ymMBaHns NPUHUMAIOT PaBHOW

O '"sat "O '""sat _ °’9YHam.pacy ~ °’2YHam.pacu g

‘'mmax90 _ 'tTTax20 “ (IT30NTro)

roe /T po n/T 20 — AERCTBYOWME 3HAYEHUS] TOKOB, M3MEPEHHbLIX MPU HanpshKeHWsX, pasBHbix 90 % 1 20 % HanpskeHusi
"Ham.pac4 COOTBETCTBEHHO;
7T Tax30 U 7T Taxzo — WX aMNIMTYAHbIE 3HAYEHUS.
[MOCTOAHHYIO BPEMEHW BTOPUMYHOIO KOHTYpa ONpefenstoT Kak OTHOWeEHWe UHAYKTUBHOCTU HamarHnyvBaHusA K akTuB-
HOMY COMPOTMB/IEHWNIO BTOPUYHOTO KOHTYpa

T, (B-4)

rae Lm— VHAYKTMBHOCTb HaMarHM4MBaHusi, paccuntaHHas no cpopmyne (B.3), IH;
RS — CONPOTMBNEHNSI BTOPUYHOTO KOHTYpPa MOCTOSIHHOMY TOKY

RS= R2 + Z2homCOSCP2. (B'5)

roe R2— conpoTMBMEHVE BTOPUYHON 06MOTKM NOCTOSIHHOMY TOKY, MPUBEAEHHOE K TeMnepaType, npy KOTopoii 13MepsitoT
TOKU HamarHuumsaHusi, OM.

B.2 Onpe,u,eneHVle norpewHoCT B NnepexogqHoOM peXxnmme KOPOTKOro 3saMblKaHUA

MpuHLUMNMasbHaa cxema UCnbiTaHuiA 1 N3MEepPEHNA — B COOTBETCTBUM € 9.16 HacToswero ctaHgapTa. KoHkpeTHas
peanu3auns cxembl 3aBUCUT OT UCMbITATE bHbIX BO3MOXHOCTEW UcnbITaTeslbHOM nabopatopuu. [jonyckaeTcs BMECTO aTa-
JIOHHBIX Y MPOMEXYTOUHBIX TPAaHCAOPMAaTOPOB TOKa WUCNOJb30BaTb U3MEPUTESbHbIE LUYHTHI, LUMPOBYIO U3MEPUTENBHYIO
N PErncTpypyloLLyto annapartypy.

Uepe3 nepBryHy0 06MOTKY NPOMYCKaT TOK NPOMBILLIEHHOW YacToTbl. K BTOpUYHOW 06MOTKE AO/MKHA ObITb Moa-
K/l0YeHa HOMUHasIbHasA Harpyska. [le/icTBytoLlee 3Ha4YeHne nNepuoanyeckoli CocTaBNALWER enbiTaTebHOr0 NePBUYHOMO
TOKa [JO/HKHO ObITb B Npegesnax:

7ducn - 0'0 1>05)71HOM"HOM- (B-6)
PeFI/ICTpMpy}OT MIHOBEHHYIO BE/IMYNHY TOKa NMOrpeLuHoCcTn:

4 - nHom4 —V (B-7)
A6COMIOTHASA NOrPELLHOCTb M3MEPEHNSt TOKa MOTPELLHOCTM He A0/MKHa npeBbiwaTe 10 % npegena AonycTumoli no-
rPELIHOCTH, COOTBETCTBYHOLLErO Kaccy MCMnbITyeMoro TpaHcopmaTopa.
BbINONHAIT ABa UCNbITATE/bHLIX pexuma:
B.2.1 TOKOM KOPOTKOrO 3aMblkaHUS, COOTBETCTBYIOLLMM 3HAUYEHWIO NpPefesibHOl KpaTHOCTW, MpU OTCYTCTBUM
anepuoauyeckoli cocTaBnsilowel, AN CPaBHEHUS M3MEPEHHOro 3HAYeHUs! MOJSIHOW MOrpeLUHOCT C pacCUUTaHHbIM MO
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thopmyne (B.9) 3HaueHveM. [AnnTenbHOCTb NPOTEKaHWs TOKa BblOMPAIOT Takyto, YTOObl, MO BO3MOXHOCTW, 3aTyX/M Bce
nepexofHble NpoLecchl, He yCTpaHeHHble HACTPOWKOW MCMbITaTenbHOro 060pyAoBaHNs, HO He MeHee 0,5 ¢ n He 6onee
[ONyCTUMOro BPEMEHWU MPOTEKaHUs1 TOKa TEePMUYECKOW CTOMKOCTW. TOMHYH MOrpeLuHOCTb OnpefensioT Kak cpefHekBa-
ApaTuyHoe 3HayeHue /e MTHOBEHHOV MnorpelHocTn Toka L), oTHeceHHoe Kk AelCTBYIOWEMY 3HAYEHWIO NepuoaNYECKON
COCTaBNAKOLLEN MCnbITaTeNIbHOro NEPBUYHOTO ToKa/luen.

MpoBepseTcs BbINO/THEHNE COOTHOLLEHWIA:

£ % =—"—100 < e % no Tabnmue 6 HacToALEro CTaHaapTa; (B-8)
mcn

(B-9)
= 21T;

roe f — yacToTa ucnbITaTeNLHOMO TOKA.

B.2.2 HOpMMPOBaHHbLIM LMK/IOM C MakCUMaslbHBIM COAEPXaHWeM anepuoamMyeckoii cocTaBnsioweil. Anepuoguye-
ckasi cocTaBfisiloLias A0/KHA GbiTb MaKCUMasIbHONW, a Af1s TpaHCOpPMAaTopoB TOKa, NpeAHa3HAYEHHbIX A5 pa6oTbl B
ycnoBusix AMB, — OfHOI U Toii e NoNSPHOCTV B 060MX MHTepBasiax BPemMeHu MpoTekaHusi Toka. Mof, MakcuMasibHOM
anepuoMyeckoil cocTaBnsioLeli Toka WMEeTcA B BuAy Takasi anepuojyyeckasl COCTaBsioLLas, Haya/bHOE 3HAYeHue
KOTOPOIi PaBHO aMnNTYAHOMY 3HAYEHWIO NEePUOAMYECKOl COCTaBNSIOLLENR Toka.

Mepuogmyeckas cCOCTaB/sIOLLAS UCMbITATENILHOTO TOKA PaBHa TOKY NpeAenibHOl KpaTHOCTW. MoCTOsIHHAsA BpEMeHU
3aTyXxaHusi anepuoanyeckoil cocTaBNAtoLLEel UCNbITaTeNbHOTO ToKa He Jo/MKHA OT/IMYaThCs OT HOPMUPOBAHHOMO 3HAYEHMS

6onee yem Ha +5 %.
MepBbIii MUK TOKA B 060MX Nepuoaax NpoTekaHusi Toka A0/MKEeH BbiTb, He MeHee

a0 o o (B.10)

MakcuManbHoe 3Ha4YeHNe MrHOBEHHON MOTPELUHOCTW He AO/HKHO MPEBbIWATL HOPMMPOBAHHOTO 3HAYEHWS], yKasaH-
HOro B Ta6/mLe 6 HacTosILLEro cTaHaapTa.

£Tax=4=T"0 0% . (B.11)
A 1 ven

B.2.2.1 V/3mepsatoT 3Ha4YeHMA ToKa NOrpeLlHoCcTy, nokasaHHble Ha pucyHke B.5.

a— ana TpaHcdopmaropa knacca TPY, He npeaHasHaveHHoro ans ArB; b — a5 TpaHcdpopmatopa knacca TPZ;
¢ — Ana TpaHchopmaropa kacca TPY, npegHasHaveHHoro an1s ArB

PucyHok B.5 — 3mepsieMble 3HayeHusa ToKa NnorpeLuHocTyu
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AnsA TpaHchopmaTopos knacca TPY makcuMansHoe 3Ha4YeHWe MrHOBEHHOM NOrpeLLHOCTY €
hopmyne

max: 70, OMPEAEnsT no

o = —£MEX_100), (B.12)

\/_chn

F8€ igmax = 0 WM igpay = A, B 32BUCUMOCTU OT HOPMUPOBAHHOIO LK.
Anst TpaHcdopmaTopoB knacca TPZ nepnogn4eckyio COCTABMSIOLYIO MOMPELLHOCTI NEPEXOAHOMO PexuMa &

ac max»
%, onpeaenawT Kak

€acmax = \7a_cmax 100, (B.13)
1V|cn

A€ feae max = P/2.

lMonyYeHHbIe 3Ha4eHNA He [OMKHBI NPeBLILLaTh 3Ha4YeHWI, ykadaHHbIX B TabnuLe 6 HacTosLLero cTaHaapTa.

B.2.3 Ecnu TpeboBaHWst NyHKTa B.2.2 BeINOMHATCA, a TpeGoBaHWsA Mo TOMHOCTU M3MEPEHUst TOKa MOrpeLHOCTH
UK OTCYTCTBUA anepnofN4eckoi cocTaBnsAtoLLei NepBUHHOro Toka npu BeIMOMHEHUM UCTIBITaHWS Mo NyHKTY B.2.1 He yga-
€TCS BbINONHWUTBL, TO A0MNYCKaeTCA NPOBepKy Mo NYHKTY B.2.1 3aMeHnTL onpefeneHmem NoCTOSHHON BpeMeHN BTOPUYHOIO
KoHTYypa T Mo ocuusrnorpamme onbita rno NyHKTy B.2.2. [Ins aToro Ha MHTepBare BpPeMeHMW, COOTBETCTBYIOLIEM BecToko-
BOW nayse g (a Ana TpaHCcgopMaTopoB, AN KOTOPLIX HE HOPMUPYETCA LMk AMNB — nocne oKOHYaHUA NpoTekaHus Toka
B NepBUYHON Lieni), BeIGUPaKT ABa MOMEHTa BpeMeHU ¢y U ty, M3MepSIT MIHOBEHHbIE 3HaYeHUs ToKa NOrPeLLHOCTH iy U
i, COOTBETCTBYIOLLME 3TUM MOMEHTaM BpeMeHU. 3HadeHne NMoCTOAHHON BpeMeHM onpeaenstoT Kak

Ts= (B.14)

i
In,—1
Iz

MonyyeHHoe 3HaYeHWe He AOMKHO OTNNYaTLCA OT 3Ha4eHUs no NyHKTy B.1.2 6onee yem Ha 10 %.
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MpunoxeHne I
(cnpaBo4HoOe)

MeToaunka nsmepeHns NorpewwHocTe TpaHchopMaTopoB TOKa C pacWMpPeHHbIM Arana3oHoMm
pabouynx TOKOB

I 1 ToKoBble Y YrnoBble NOrPELHOCTU TPaHCHOPMAaTOPOB TOKA C PacLUMPEHHbIM Anana3oHoM paboumx TOKOB MOTyT
6bITb onpegeneHbl anddepeHymanbHbiM (HY1IEBbIM) METOLOM B COOTBETCTBMM CO CXEMOW (CM. pucyHOK I 1) no meToguke
FOCT 8.217. KoHKpeTHasi cxema, No KOTOpOl onpefensitoT NorpeLlHocT TpaHcd)opmMaTopa Toka € paclUMpeHHbIM auana-
30HOM pabouMx TOKOB, AO/HKHA ObITb MpYBEAeHa B CTaHfapTax Ha TpaHChopMaTopbl KOHKPETHbIX TUMOB.

Mpy cO6OpKe CXEMbI UCMbITAHWI COeMHEHVE NMPUGOPOB OCYLLECTBAIOT B COOTBETCTBUM C TPEGOBAHUAMU PYKOBOA-
CTBa MO 3KCM/yataumy NpMMeHseMbIX NPUbopoB.

Tp — perynvMpoBoYHbIii TpaHCthopMaTop; TH — Harpy3o4Hblii TpaHcthopmaTop; Tol— pabouwnii aTanoH;
TB — BCMoMoraTeNibHbIli pabounii aTanoH; TX — WUCNbITYeMblii TpaHCcopmMmaTop Toka; Z — Harpyska nosepsieMoro TpaHchopmartopa;
— — [ONO0/MIHMTEeNIbHAA BTOPMYHaA 06MOTKa (MpW MCMOMb30BaHUN paboyero aTasoHa, BbIMOJHEHHOTO MO CXeMe [BYXCTYMeH4YaToro
TpaHcdopmaTopa Toka); MNMC — npubop cpaBHeHUSA

PucyHok "1 — Cxema ans onpegeneHns TOKOBbIX Y Yr0BbIX NOrPeLHOCTel TpaHcopmaropa Toka ¢ pacluMpeHHbIM
Avana3oHoM paboymx TOKOB

2 K anemeHTam cxembl NPeAbsABASAIOT creytoLlime TpeboBaHus:
1) KoadhdpuumeHTbl TpaHchopMaun paboumnx 3Ta/IOHOB AO/MKHbI OblTb TAKMMK, YTOObLI BbINOMHSAIOCH YC/10BUE

nol=nxne (ri>
roe nol — koadpdpuumeHT TpaHcdopmauum To.,;
nx — Ko3thpuLmeHT TpaHcdopmaummn Tx;
nB — KO3hpuymeHT TpaHcdopmaunm Ts;
2) KoathpunumeHTbl TpaHchopmMaLn paboumx 3TaIOHOB A0/KHbI ObiTb BblOpaHbl Tak, YTO6bl NPMGOPbLI OCTaBa/IMCh
B paboyem AnanasoHe TOKOB C HOPMUPYEMOI NOrpeLlHOCTbIO.
3 MNpy ncnbiTaHMM yCTaHaBNMBAIOT TOK B LENW, paBHbIi NEPBMYHOMY TOKY WCMbITYEMOro TpaHcdopmaropa Toka
(coctaBnsowmin 0,1 %, 0,2 %, 150 % 1 200 % HOMWHA/ILHOTO TOKa, B 3aBUCUMOCTM OT UCXOAHBIX AAHHbIX UCMbITaHUS).
CornacHo guddepeHumnanbHOMy MeTody, OCHOBaAHHOMY Ha CPaBHEHWU BTOPWUYHbLIX TOKOB MOBEPSEMOr0 W 3Ta/10H-
Horo TpaHcd)opMaTopoB A1 OnpefesieHns MorpeLlHoCT NoBepseMoro TpaHcdopmaTopa Toka, TOKM, NpuxoAslive Ha
npuéop cpasHeHus (MNC, cM. pUCYHOK I.1), AO/MKHBI 6bITb OAVHAKOBLIMM MO HOMUHAIY. [11A 3TOr0 B CXeMy BK/OYaloT BCNO-
Morate/ibHblii 3TaNOHHbIN TpaHCOPMAaTOp TOKa, KOTOPbI MOHWKAEeT (MOBbILWAET) BTOPUYHBIA TOK UCMbITYEeMOro TpaHc-
chopmartopa Toka A0 TpebyeMoro 3Ha4yeHusi, paBHOro BTOPMYHOMY TOKY 3Ta/IOHHOIo TpaHcdopmaTopa Toka.
3HayeHue Toka B LienM Heo6X0AUMO BbICTaB/IATL MO NMPUOOPY CPABHEHWS B COOTBETCTBUM C DOPMY/ION

‘hakt = /npK, n2)

rae /pakt — 3HaueHve Toka hakTUYeckoe BO BTOPMYHOI Lienu McnbITyeMoro TpaHcdgopmMaropa, %;
/Tp— 3HaueHue Toka no Npubopy cpaBHeHus, %
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K= ng = ]B.HOM'I/]B.HOMZ;
[B.HOM1' IB.HOMZ — 3Ha4YeHNA NepBUYHOro 1 BTOPUYHOIro TOKOB COOTBETCTBEHHO BCroOMoraTtefnibHOro pa6oqero 3TalloHa.
lMpumepsb!

1 Heobxogumo paccuunTtaTh 3Ha4YeHWe Toka Ha npubope cpaBHeHUS | p AO KOTOPOro HeobXo4WMO MOAHUMATL TOK
B Lienu McnelTyeMoro TpaHcdopmaropa npu onpegeneHun norpellHocTu UCnbITyeMoro TpaHcdopmMaTopa Toka npu Toke,
paBHoM 200 % HOMWHANBLHOro TOKA.

McxofHble faHHble: HOMUHANbHBIA NePBUYHBIA U BTOPUYHBIA TOKM UCMBITYEMOro TpaHcgopmaTopa Toka COOTBET-
CTBEHHO [, =600AunIL =5 A, otctoga n, = 600/5 = 120.

X.HOM1 X.HOM2 ~
BeibupatoT koadhPpuLUeHTbl TpaHcdopMaL My STanoHHbIX TpaHcopMaTopoB ToKa:

n 0.HOM2!

o1 :IO.HOM

200 % /100% = 1200 A, I, =5A,

.HOM2 ~

rae I, 1

0.Hom1 ~ “x.Hom1

Toraa nyq = 1200/5 = 240.
HaxoasTt koahdULMeHT TpaHchopmMaLMi BCNoMOraTeibHOro 3TafioHHOro TpaHecopMatopa Toka:

Ng = Ngq/n, = 240/120 = 2.

HaxopsaT 3HadeHne Toka Ha npubope cpaBHEHUA, 4O KOTOPOro HeobxoguMo NogHWMaTh TOK B LEN UCMbITYEMOro
TpaHcgopMaTopa
chaKT = InpK'

rneK=nB=2,aInp=100%,
= 0,

Torga ICbaKT 200 %.

2 Heobxopgmmo paccynTaTh 3Ha4eHWe Toka Ha npubope cpaBHeHUs ], p AO KoTOpOro HeobXo4MMO MOAHWMATL TOK
B Lienu UcnbITyeMoro TpaHcdopmaropa npu onpefeneHn norpeLuHocTn UCNBITyeMoro TpaHcdopmaTtopa Toka npu Toke,
paBHoM 0,1 % HOMWHanNbLHOro ToKa.

NcxoaHble faHHble: HOMUHASBHBIA NEPBUYHBLIA U BTOPUYHBIA TOKU UCMBITYEMOro TpaHcdopMaropa Toka COOTBET-
CTBEHHO I, o1 =600 A UL oo =5 A, oTcioga n, =600/5 = 120.

BeibupatoT koadhPpuLUeHTbl TpaHcdopMaL My STanoHHbIX TpaHcopMaTopoB ToKa:
=]

n O.H0M1/IO.H0M2’

o1

-0,1%/1%=60A, 1 =5A

0.HOM2

rae Io.H0M1 = IX.H0M1

Toraa nyq = 60/5 =12
HaxopaaT koadpnUmMeHT TpaHcopMalimm BCNoMOraTensHOro 3TarnoHHoro TpaHcopmaropa Toka:
ng = ngqfn,=12/120 = 0,1.
HaxopsaT 3HadeHre Toka Ha npubope cpaBHEHNS, JO KOTOPOro HEOGXOAUMO MOAHUMATE TOK B LieNU UCTILITYeMOro
TpaHcopmaTopa
[CbaKT = [npK'

rneK=nB=0,1,aInp=1%,
Torga I¢aKT=O,1 %
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YOK 621.314.22.08:006.354 OKC 17.220.20 OKMna 2 27.11.4

KnioyeBble CroBa: M3mMepuTenbHbIe TPAHCHOPMATOPbI, TPAHCHOPMATOPbI TOKA, TEXHUYECKUE YCTIOBUS
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