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BesepeHune

MonoxeHns HacToslero cTaHgapTa Hanpas/ieHbl Ha o6ecrneyeHUe BbINOIHEHUS TpeGoBaHWU Npasui
[1] (nyHkT 128), B COOTBETCTBMM C KOTOPbIMU TEXHUYECKME XapaKTePUCTMKN TpaHC(OpPMaTopoB ToKa U Noj-
KNHOYEHHbIX K HM YCTPOWCTB peneliHol 3aluTbl B COBOKYMNHOCTU AO/MKHbI 0O6ecneumBaTtb NpaBu/ibHY0 paboTy
YCTPOICTB peneiHol 3alMTbl NPY KOPOTKMNX 3aMbIKaHMAX, B TOM YMC/e NPU BO3HUKHOBEHWMN anepuoanyecKoi
cocTaBsoLWEel Toka.

OnpefeneHrie BpeMeHn A0 HacblleHs TpaHCopmaTopoB Toka HeobxoanuMo ANs:

* BblI6opa TpaHChOpMaTOpPOB TOKa C y4eToM TpeboBaHWii Npon3BoanTeNeil yCTpoONCTB peneiiHoi 3amThbl
Npy HOBOM CTPOUTENIbCTBE, PEKOHCTPYKLUNM 1 TEXHUYECKOM MepeBOOPYXeHNVN 06 BEKTOB 3/1eKTPO3HEPreTUKY;

* BblbOpa YCTPONCTB pesiefiHo 3aluTbl NpU CO34aHWM HOBbIX WU MOAEPHM3auumn CyLecTBYHOLWNX
YCTPOWCTB pesieiiHoO 3alnTbl Ha CYLLEeCTBYIOLWMX TpaHCopMaTopax TokKa,;

* MPOBEPKM NPaBU/IBHOCTU (DYHKLIMOHNPOBaHWS YCTPOWCTB pefieiiHol 3almTbl B NepexofHbIX pexmnmax
npy KOPOTKMX 3aMblKaHMAX Ha CyLLEeCTBYIOLWMNX TpaHcopmMaTopax Toka.
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HALUMWOHANDBHGBLIN CTAHAOAPT POCCUWCKOMW® PEOLEPALNMU

EfnHas aHepreTnyeckas cuMcrtemMa v M3o/iMpoBaHHO paboTarlme 3aHeprocucTemMbl

PENENHASA 3ALLUTA.
TPAHC®OPMATOPbLI TOKA USMEPUTE/IbHBIE NHAYKTUBHbIE
C BAMKHYTbIM MATHUTONPOBOAOM ANA 3AWNTDbI

MeTtoanyeckne ykasaHns no onpeneneHnto BpeMeEHN 4,0 HaCbIWEHUA NMPU KOPOTKNX 3aMblKaHUAX

United power system and isolated power systems. Relay protection.
Inductive measuring current transformers for protection with a closed magnetic circuit.
Methodology guidelines for determination of time to saturation during short circuits

Nata BBegeHnsa — 2020—01—01

1 0O6nacTtb NpMMeEHeHUS

1.1 HacTtoAwmiA cTaHAapT ycTaHaBMBaeT MeTOAbl pacyeTa BPEMEHU A0 HAaCbILEeHUS U3MepUTesIbHbIX
VHOYKTUBHbIX TPaHC(OpPMaTOpOB TOKa A/1A 3awuTbl C 3aMKHYTbIM MarHUTOMPOBOAOM MNP KOPOTKUX 3aMbl-
KaHusAX (knaccoB ToyHOCTU P. PX u TPX). onpegensieT ncxogHble AaHHble, HEO6XoAMMble A1 NMPUMEHEHUS
KaXK[0ro n3 MeTofi0B, ycTaHaBIMBaeT TpeboBaHWs MO MNOAroTOBKE K MPOBEAEHNIO PACYETOB BPeMeHM 10 Hacbl-
LWeHNSA U3MePUTESIbHbIX MHAYKTUBHbIX TpaHC(hOopMaTopoB TOKa 1 NOPSAOK BbINO/IHEHUS YKa3aHHbIX pacyeToB
C MCNOJIb30BaHNEM KaXJ0ro 13 yCTaHOBNEHHbIX METOA0B.

1.2 HacTosiwuii ctaHgapT npefgHasHayeH ans NnpuMeHeHUsi CO6CTBEHHUKAMU Y UHbIMU 3aKOHHbIMU Bfla-
fenbuaMn 06beKTOB 3N1EKTPOIHEPTeTUKM, Cy6bekTamm onepaTMBHO-ANCNETYEPCKOro ynpaBneHns B 3/1eKTPO-
3HepreTuke. NPOEKTHLIMU OpraHn3aunamMmn, opraHnsaumnsmm, OCyLecTBASAOWNMM CO34aHNe HOBbIX WU MO-
[EePHU3aLMIO CYLLECTBYOLNX YCTPONCTB peneiHon 3awmThbl.

2 HopmaTtuBHbIe CChbl1KK

B HacTosilwem cTaHAapTe UCrnoib3oBaHbl HOPMAaTUBHbIE CCbI/IKM Ha crefytowme cTaHgapTbl:

FOCT 15150 MawuHbI, NpnubopbI 1 Apyrve TexHndyeckue nsgenus. VIcnosiHeHnsa ans pasimyHbiX Knvma-
TMYeckux pairioHoB. KaTeropuuv, ycrnoBusi sKchnlyatauumn, XpaHeHus U TPaHCMOPTMPOBaHMA B YacTu BO3feit-
CTBUA KIMMaTUYeCKMX hakToOpoB BHeLUHel cpeapbl

FOCT 18685 TpaHcdopmaTopbl TOKa 1 HanpsixxeHUs. TepMyHbI U onpegeneHns

FOCT 19693 Martepuasibl MarHuTHble. TePMUHbI 1 onpeaeneHns

FOCT 22483 (IEC 60228:2004) XXunbl TokonpoBoAsLme ana kabenei, NpoBoAOB U LUHYPOB

FOCT 26522 KopoTKkune 3aMblKaHUs B 3/1eKTPOYyCTaHOBKax. TepMUHbI 1 onpeaerieHns

FOCT P 52735 KopoTkue 3amblkaHUs B 3/1eKTPOyCcTaHOBKax. MeToAbl pacyeta B 3/IeKTPOyCTaHOBKax
rnepemMeHHOro Toka HanpshxeHnem csblie 1 kB

NMpumMmeyvyaHune — lNpuU NONbL30BAHMMN HACTOSILMM CTAHAAPTOM Lie/Ieco06pa3HoO NPOBEPUTL AeNCTBUE CCbITOYHbIX
CTaHAapTOB B MH(POPMALMOHHOI cUCTeMe O6LLErO MOMb30BaHWsA — Ha ohMLmManbHOM caiiTe defepanbHOro areHTcTea no
TEXHUUYECKOMY PErysivupoBaHuIo ¥ METPOJIOTM B CETU MHTEPHET UK MO eXerogHoMy nHMOpPMaLMOHHOMY yKa3aTento «Ha-
LMOHa/IbHble CTaHAAPTbI», KOTOPbI/i ONYyGANKOBaH MO COCTOSIHMIO HA 1 itHBaps TEKYLLero roga, v no BbIMyCKaM eXeMecsiy-
HOro MH(POPMaLMOHHOIO yKasaTens «HauvoHabHble CTaHAAPTbI» 3a TeKyLW Wi rog. EC/iv 3aMeHeH CCbIIoYHbIN cTaHaapT,
Ha KOTOPbI/i faHa HeJaTUPOBAHHAS CCbISIKa, TO PEKOMEHAYETCH UCMO/Mb30BaTh AENCTBYIOWYI0O BEPCUIO 3TOTO CTaHAapTa
C y4YeTOM BCeX BHECEHHbIX B [JaHHYI0 BEpPCUI0 UBMEHEHWI. EC/IM 3aMeHEH CCbIIOYHbIV CTaHAApT, HA KOTOpPbIA AaHa faTtu-
poBaHHas CCbl/ka, TO PEKOMEHAYeTCsl UCMO/b30BaTb BEPCUI0 3TOr0 CTaHAAapTa C yKadaHHbIM Bbille ro40oM yTBepxXaeHNs
(NpuHsTUS). ECNiv nocne yTBEPXAEHMSA HACTOSILWEro cTaHAapTa B CCbI/TOYHbIV CTaHAAPT, HA KOTOPbIV AaHa AaTupoBaHHas
CCbl/IKa, BHECEHO U3MeEHEHMe, 3aTparnBaloLLee NosioXeHve, Ha KOTOPOoe AaHa CCblfKa, TO 3TO MOJIOXKEHVE PEKOMEHAYeTCst
NpYMeHsTb 6€3 yueTa 4aHHOIo N3MeHeHUsl. ECAM CCbINIOYHbIN CTaHAApPT OTMeHEH 6e3 3aMeHbl, TO MOJIOXKEHNE, B KOTOPOM
[aHa CCbl/IKa Ha HEro, peKOMeHAYyeTCs NPUMEHSITb B 4acTu, He 3aTparvBatoLleli 3Ty CCbIKy.

N3paHne opurymnanbHoe
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3 TepMuUHbI, onpegeneHnsa n cokpaw,eHns
3.1 TepmuHbl 1 onpegeneHns

B HacTosdwem ctaHpapTe npuvMeHeHbl TepMmuHbl No TOCT 18685, TOCT 26522. a Takxe cregytowme
TEPMUHbI C COOTBETCTBYHOLWMMN OnpeaenieHNAMN:

3.1.1 BeTBb BTOPUYHOro TOoKa TpaHcopmaTtopa Toka: Llenb, ob6pasyemas BTOPUYHON OOMOTKOW 1
npucoeavHEHHO K Heli BTOPUYHOW Lienbio TpaHcopmaTopa Toka.

3.1.2 BonbTamMnepHasa xapaktepucTtuka; BAX: BblpaxeHHaa rpaduyeckm nam 1ab/iMyHbIM Crnoco6om
3aBNCMMOCTb MexXAy AeNCTBYIOLWNMM 3HAYEHUAMM TOKa U HanpsiXeHUs Ha BTOPUYHOM 06MOTKe NMpu Npuioxe-
HUW K NOCNefHeln CUHYCOMAA/TbHOIO HanpsXXeHns, Npuyem nepBuYHasn U BCe OCTa/IbHble OOMOTKN Pa3OMKHYThbI.

3.1.3 BpeMs A0 HacblWweHnsa TpaHcopmaTopa Toka: Bpems 0o HacblweHUs BTOPUYHOW OGMOTKMN
ONA 3aWmnTbl N3MEpPUTENIbHOrO MHAYKTUBHOrO TpaHcdopmaTopa TOKa C 3aMKHYTbIM MarHMTONPOBOAOM Npu
KOPOTKUX 3aMbIKaHUAX.

1.3.4 KO3h(PUUMEHT OCTATOUHOW HamMmarHnyeHHocTn K/. OTHOLWEHME OCTAaTOUYHOTO SIOTOKOCLEN/IeHUS
4*r K NOTOKOCL,E/INIEHNIO HacbILWeHns Y'Mac. BbIpakeHHOEe B OTHOCUTE/IbHbIX eAuHULax Uam rnpoueHTax.

NMpumeuvyaHune — KoahpuuMeHT OCTATOUHON HAMArHUYEHHOCTU MOXHO TakXe BblpasuTb B BUAE OTHOLIE-
HUA B /ENac. 4TO COOTBETCTBYET KOA((ULMEHTY NPSMOYTONILHOCTM MpeAefibHON MeTnn ructepesnca B COOTBETCTBUM C
FOCT 19693.

3.1.5 Koap(hMUMEHT NepexogHOro pexmma (nepexoaHblii kKoagdurumenT) Knp(f): dyHKums, xapak-
Tepusytowas n3MeHeHne BO BPEMEHU OTHOLUEHWS MIHOBEHHOIO 3Ha4yeHWs SIOTOKOCLEMN/IEHUA NMPU Hanyumn
anepuoamMyeckoii cocTaBnsitoweli B NepBUYHOM TOKE K aMMINTYAHOMY 3HAUYEeHWUIO I0TOKOCLEN/IEHUS. KOTOpPOoe
nmesno 6bl MecTo Npu TOKe HOMUHa/IbHON NpeaeibHON KpaTHOCTW, He codepiKallem anepuoamyeckoi cocTaB-
NALWEN.

MpumeyaHune — lNepexoaHblt KOIMMPULUNEHT YNCNEHHO PaBEH OTHOLIEHUIO MTHOBEHHOIO 3HAYeHUs ToKa

NOrpeLHoCT NPU HaINYUKM aneproAnYecKoil CoCTaBAsIoWER K aMNINTYA4HOMY 3Ha4YeHWIO TOKa MOrpeLlHOCTM Npu Toke
HOMWHAaNIbHOW NpeAenbHO KPaTHOCTHW, HE COoAEepXKalleM anepnoanyecKoii COCTaBSOLEN.

3.1.6 HOMUHAa/IbHAsi MOWHOCTbL BTOPUYHOI HArpy3Kku TpaHcopmMaTopa Toka (HOMUHa/IbHas Mol -
HOCTb TpaHcopmaTopa Toka) SHHOM: 3HauYeHue NosIHOM MOLLHOCTU (B BO/IbT-aMrnepax npv yCTaHOB/IEHHOM
KO3(p(PULMEHTE MOLYHOCTK), KOTOPYH TpaHCopMaTop ToKa AO/HKEH NepeAaBaTb BO BTOPUYHYIO LeMb npu
HOMMWHa/IbHOM BTOPUYHOM TOKE Y HOMUHA/ILHOW Harpyske.

NMpuMmeuvyaHune — HOMUHasIbHAS MOLYHOCTb TpaHCopmaTopa ToKa SIBASIETCS HOMUHA/IbHOW Harpy3Koi, Bbl-
paxeHHoli B BOSIbT-amMnepax Npu yCTaHOB/IEHHOM KO3 (OULMEHTE MOLLHOCTH.

3.1.7 HOMWHaNbHbIA BTOPUYHbLIA TOK TpaHcopmaTopa Toka /2HObl: YKazaHHoe B nacnopte Aeii-
CTBYIOLLlEe 3HAYeHWe BTOPUYHOrO TOKa, NPV KOTOPOM TpaHcdopmatop ToKa paccuyuTaH (PyHKUMOHMpOBaTb B
TeyeHne CpokKa C/yxo6bl.

3.1.8 HOMMWHaNbHbI NepPBUYHbIN TOK TpaHcopmaTopa Toka /1lumom: YkaszaHHOe B nacnopte Aeii-
CTBYIOLLIEE 3HAYEHWEe NEPBUYHOrO TOKa, NPV KOTOPOM TpaHcdopmaTop Toka paccymTaH (PyHKUMOHMpOBaTb B
TeyeHne CpokKa C/yx6bl.

3.1.9 HoMMHanbHaa npegesibHas KpaTHOCTb TpaHcdopmMaTopa Toka ABom: Hanbonbluas KpaTHOCTb
NepBUYHOr0 CUHYCOMAA/ILHOIO TOKA MO OTHOLLUEHWNIO K €0 HOMUHA/IbHOMY 3Ha4YeHUI0 NPV HOMUHA/IbHOW BTO-
PUYHOW Harpyske, Npv KOTOPOW MOJIHas NOrpewHOCTb He NMpeBbIWaeT NO/IHOW NOrpewwHoCTH, 3af4aHHOR Knac-
COM TOYHOCTW.

3.1.10 ocTtatoyHas (HayasnbHas) MarHUTHas MHAYKUMA B MarHMTHas MHAYKUMS, cOXpaHslowascs
B eppoOMarHMTHOM BeLLeCTBe Mpu M3MEHEHUUN HaNPsSX)KEHHOCTU MarHUTHOTO MOAs OT HEKOTOPOro 3HaveHus
0,0 Hyns.

3.1.11 ocTtaTto4yHOe noTtokocucnaeHue >H: 3HavyeHne NOTOKOCLENNeHns, onpeaesniseMoe MarHUTHbIM
NOTOKOM, OCTaloLWMMCA B MarHUTONPOBOAE NOoc/ne OTK/IOYEHNS Toka C aMnnTyAHbIM 3HayeHneMm, obecrneyun-
BatoLWMM NOTOKOCLeNNIeHNe HacblweHns PHac.

MpumeuyaHune — OcTatoyHas MarHUTHas MHAYKUUS Br— marHuTHas MHAYKUUS, COOTBETCTBYOLAsi OCTaTOu-
HOMY noToKocLenieHuto Yr.

3.1.12 napameTp pexuma A: OTHOLEHNE NIOTOKOCLEMN/IEHMS HACBILLEHWUSI K aMNIMTyAe SI0TOKOCLenie-
HUA, CO34aHHOr0 NEPUOANYECKO COCTaBNAOLLEN TOKA KOPOTKOTO 3aMblKaHMsA Npu hakTUYeCcKOM ConpoTuBe-
HVM BETBM BTOPUYHOIO TOKa TpaHcopmaropa Toka.

2
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3.1.13 nocToAAHHaA BPeMeHN BTOPUYHOIO KOHTypa TpaHcopmaTopa Toka Ts: [NocTosiHHas BpemMe-
HW KOHTypa, 06pa3yemMoro BTOPUYHOW O6MOTKOW TpaHctopmaTopa Toka U NpMCcCOeANHEHHOM K Hell BHELUHeN
3M1EKTPUYECKOW LOMNbio. onpegesisiemMast OTHOWEHWEeM CYyMMbl MHAYKTMBHOCTEl HaMarHMunBaHus, paccesHns
BTOPWUYHOIM OBMOTKM N Harpyskn K CyMMapHOMY akTUBHOMY COMPOTUB/IEHUIO BTOPUYHOM OBMOTKM N Harpysku.

3.1.14 noToKocuenseHne HacbllWeHNss 06MOTKM TpaHcdopmMmaTopa Toka *PHac: MakcMmMmanbHoe 3Ha-
YeHVe MarHMTHOro NOTOKa, COOTBETCTBYIOLLEE HACbILWEHNIO MaTepuasa MarHuTonposoa TpaHcdopmaropa
TOKa, YMHOXEHHOE Ha YNCNO BUTKOB OGMOTKM.

NMpumeyaHune — MarHUTHas MHAYKUMSE HACbIWeEHUs B/, — MakCMManibHOE 3Ha4eHne MarHUTHON MHAYKLUA,
COOTBETCTBYIOLLEE ITOTOKOCLEN/IEHNIO HACbILWEHS 0BMOTKM TpaHcopmaTopa Toka Y'Mec.

3.1.15 TpaHchopmaTop TOKa A8 3aWuTbl Knacca To4HOCTU P (TpaHcdopmaTop Toka knacca P):
TpaHcdopmaTop Toka ANnA 3awmTbl, 4719 KOTOPOro He 3ajaeTcs TpeboBaHWe OorpaHUYeHUss OCTaToO4yHOro no-
TOKOCLIEMN/IEHUSA. @ YPOBEHb HaCbIWEHNS onpefensieTcs B YCTaHOBUBLUEMCS PeXnMe KOPOTKOro 3amblKaHWUs
OeliCTBYIOLMM 3HaYeHVeM MeproAMYEecKOro ToKa Npu 3HaYeHUsX BCex MPoYMX napaMeTpoB, COOTBETCTBYIO-
LWUX HOMUHA/IbHBIM AAaHHbIM.

3.1.16 TpaHcdopmaTop ToKa A8 3aWnuTbl Knacca ToyHocTu PX (TpaHccopmaTop Toka kKiacca
PX): TpaHcthopmaTop ToKa A1 3aunTbl C NPEeHe6PEeXMO MaslibIM PeakTUBHbIM CONPOTUB/IEHNEM PaCCeAHUS,
011 KOTOPOro He 3afaHo TpeboBaHMe OrpaHNYeHMs OCTATOYHOrO MOTOKOCLEN/IEHNS U U3BECTHbI XapakTepu-
CTUKa HamarHMymMBaHus, akTUBHOE CONPOTUB/IEHNE BTOPUYHON OBMOTKW, CONPOTUBIIEHNE BTOPUYHOM Harpy3ku
M KO3 PULMEHT TpaHcopMaumu.

3.1.17 TpaHcdopMaTop ToKa ANA 3awnTbl knacca TodHocTu TPX (TpaHcdopmaTop Toka kKnacca
TPX): TpaHcchopmaTop Toka A4 3alWnTbl, 418 KOTOPOro He 3ajaeTca TpeboBaHWe orpaHUYeHns oCcTaTOYHO-
ro NOTOKOCLEN/IEHUA. a YPOBEHb HAaCbILEHNSA ONnpefenseTca B NepexofHOM pexnume KOPOTKOro 3aMblKaHWs
MakCUMa/ibHbIM 3Ha4YeHMeM MIHOBEHHOW MOrpPeLIHOCTM NPU 3HAYeHUAX BCEX NPOYUX napameTpoB, COOTBET-
CTBYIOLWNX HOMUHA/TbHBIM aHHbIM.

3.1.18 chakTnueckan KpaTHOCTb NEPBUYHOIO TOKa TpaHcopmaTopa Toka Kdekl: KpatHocTb thakTu-
4ecKoro rnepBMYHOro Toka Mo OTHOLLEHUIO K ero HOMUHa/IbHOMY 3HaYeHUI0.

3.1.19 xapakTepucTuKa HamarHnuymBaHus TpaHcopmaTtopa Toka BT = f(H): 3aBucumocTb amnnu-
TY[HOTO 3HauYeHUs MarHUTHOM WMHAYKUMM B MarHUTONPOBOAE OT AeCTBYIOLEro 3HayeHUsi HanpshKeHHOCTU
MarHMTHOro NosiA B HEM. CHATasA Npu noaBefeHUN KO BTOPUYHOW OOMOTKe TpaHcdopmaropa Toka CUHYCOU-
[a/IbHOTO HarpshkeHus.

3.1.20 aKkBMBa/NIeHTHasa MOCTOSAAHHAA BpemeHW [pPakn: MoCTOsIHHasA BpeMeHu 3aTyxaHusi cBOGOAHOM
anepuoanyeckoli CoCTaBfAOWENn Toka, 3aTyXaloweih Nno 3KCMOHeHUMarlbHOMY 3aKOHY, KOTOPO/ 3amMeHsAT
CYyMMY CBOOOAHbIX anepnoamyecknx CocTaBAWmX, UMEOWNX HEOAMHAKOBbIE HavYa/lbHble 3HAYeHUA U Mo-
CTOSIHHbIE BPEMEHW 3aTyXaHusl.

3.2 CokpauieHus

B HacTosILEeM CTaHAapTe NPUMeHeHb! Criefytoue CoKpaweHms:

BAX — BonbTamnepHas xapakTepucTuka TpaHcopmaTopa Toka;
K3 — KOPOTKOE 3amblKaHue:

N3N — nuHUA anekTponepenayu;

OPY — OTKpbITOE pacnpenenmresisHoe YCTPOCTBO:

MXH — npsamoyrosibHas xapakTepucTtmka HamarHM4MBaHuN:

TT — TpaHcdopmaTop TOoKa;

3[C — oaneKkTpoaBuxyLas cuna.

4 O6uwune NonoxXeHns

4.1 B 3aBncuMoOCTN OT o6bemMa cBefieHNin 0 TT. UMEIOLMXCA Y COOCTBEHHNKOB U MHbIX 3aKOHHbIX BNa-
[enbLeB 06bEKTOB 3/1EKTPO3IHEPreTUKN, Cy6bekToB onepaTUBHO-ANCMETYEPCKOro ynpaB/ieHNA B 3/1eKTPO3-
HepreTuKe. NPOEKTHbIX OpraHm3aLnii, opraHn3auunii, ocyLecTBAAOWMX CO34aHNe HOBbIX AN MOAEPHU3ALMIO
CYLLeCTBYIOLMX YCTPONCTB pesieiiHON 3awmnTbl, cneayeT NCMNOAb30BaTb OAUH UM HECKOMbKO M3 CReayowmx
MeToA0B pacyeTa BPEMEHWN [0 HACbIWEHNS U3MEPUTENbHbIX UHAYKTUBHbBIX TpPaHC(OpMaTopoB Toka ANnsa 3a-
LWNTbI C 3aMKHYTbIM MarHMTonpoBoAoM npu K3 (aanee — BpemMs A0 HacbiweHns TT, *Hac):

- aHa/IUTUYECKNI MeTOZ;

- rpadomyecknini MmeToz No NacnopTHbLIM AaHHbIM;
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* rpachmyecknini MeToz ¢ ncnosib3oBaHnem BAX TT:

- rpadonyeckumii MeTof, C UCMNONb30BaHNEM XapaKTePUCTUKN HaMarHmumBaHms TT.

4.2 Mpn ncnonb3oBaHUM KaXKAOro U3 MeTofoB pacyeTa BPEMEHW [0 HacblweHua TT Ana onpeaeseHns
ero Benn4yuHbl (tMC) Heo6X0A4MMO MOArOTOBUTH MCXOAHblE AaHHbIe ANS pacyeToB, ONPefenUTb pacyeTHYH
CXeMy, CXEMHO-PEXUMHbIE YC/IOBUS N pacyeTHYo Touky K3, BbINO/IHUTL NOArOTOBUTESbHbIE pacyeTbl.

4.2.1 K cxo4HbIM AlaHHbIM AJ19 PacyeToB OTHOCATCA:

/, » — HOMWHa/IbHbI NepPBUYHbI/ TOK TT;

/2 bPbl— HOMMWHa/IbHbIN BTOPUYHbIA TOK TT;

A2 — aKTMBHOE COMPOTUB/IEHNE BTOPUYHO O6MOTKN TT;

X2 — NHAYKTMBHOE COMpOTUBJ/IEHNEe BTOPUYHON 06MOTKM TT;

2HHObl— HOMUHanbHasA Harpyska TT (MM SMHOM — HOMWHa/IbHas MOLHOCTb BTOPUYHOM Harpysku TT);

€ — roJiHast norpewHocTs TT;

KUon — HOMUHaNbHasa npepgesibHas KpaTtHOCTb TT.

3HauyeHnsi cCoNpOTUBEHNI NPUBOAAT K HOPMasibHOM TeMmnepaType B cooTBeTcTBUM ¢ TOCT 15150.

4.2.2 PacyeTHasi cxema 3/1EKTPUYECKOM CTaHLMM J0/DKHA CoAepXKaTb BCe MUTalolMe 3/1IeMeHTbI [reHe-
patopbl. TpaHcdopMaTopbl U(1n) aBToTpaHcopmaTopbl 6/10k0B], TpaHcopmaTopbl N(KMAn) aBToTpaHcdop-
MaTopbl CBA3W, a TakXe JIMHUN CBA3U C CUCTEMHbIMW 3KBUBaJ/IEHTaMu, COOTBETCTBYIOWMMU MaKCUMasibHOMY
pexunmy paboTbl cucTeMbl. B cocTaB pacyeTHOW CxeMbl NOACTAHLUMW AO/MDKHbI BXOAUTb NUTAOLWME AIVMHUK Y
cunoBble TpaHcdopMaTopbl (aBToTpaHcopMaTopbl). PacyeTHas cxema [OJ/hKHa cofepXaTb 3KBUBAJIEHTbI
CUCTEeM, COOTBETCTBYHOLLME MAKCUMa/IbHOMY PexXnmy ux paboTbl.

4.2.3 CXeMHO-peXuMHble YCNOBUS U pacyeTHY0 ToUKy K3 Heo6xoammMo BblbMpaTb TakuM 06pa3om, 4To-
6b1 Yepe3 nposepsieMblli TT npy K3 npoxoAnn HaubonbLINA TOK /K3.

4.2.4 Ona onpefeneHns 3HadyeHus [Hac HEO6XOA4MMO MPOM3BECTM pacudeTbl Npu TpexdasHbix K3, ans
ceTell ¢ ryxo3a3eM/IeHHOW HeliTpanbio 1 npy ogHodasHbIx K3. Pe3ynibTaToM pacyeTa 3HayeHus ftac gomkHa
ABMIATLCA HaMeHbLUAsA U3 MOJTyHYEeHHbIX BEIMYNH.

4.2.5 MNpw ocyLwwecTB/IEHNN NOArOTOBUTE/bHbBIX PacyeToB HEOBXOA4MMO ONpeaeiTb BENNYNHY Harpy3ku
BO BTOPUYHbIX Lenax TT n Tpaa Ana Kaxaoro n3 pacyetHbIxX BugoB K3.

4.2.6 PacueT Harpy3ok BO BTOPUYHbIX Lensax TT, UCNOMb3yeMblX B CXemax 3awuT, AO/DKEH OCyLecT-
B/IATbLCSA C UCMOMb30BaHMEM pacyeTHbIX (DOPMY/1 B COOTBETCTBUMN C NPUIOXKEHNEM A.

4.2.7 3KBUBa/IEHTHYIO MOCTOSAHHYIO BpeMeHn Tp/INe HE0O6X0A4MMO paccUmTbiBaTb C UCNO/Ib30BaHNEM Cre-
LManmM3MpoBaHHbIX MPOrpaMMHbIX KOMMIEKCOB W CO3[aHHbIX B HUX Mogenel ceTu, npeaHasHayeHHbIX ANns
pacyeTa 3/1eKTPOMarHUTHbIX NnepexoAHbIX NPOLEeCCoB.

Mpy NPUGINXKEHHBIX pacyeTax 3KBUBASIEHTHYIO MOCTOSHHYIO BPeMeHW [PakB [OMNYyCKaeTCsA paccyuTbl-
BaTb No hopmyne

0)

rae K3V — peicTBytolee 3HavyeHne cymmapHoro Toka K3;
/ka~— peiicTByloLLee 3HaYeHNe Toka K3 B Al BETBY;
Tp .— nNoCTOsiHHass BpeMeHW 3aTyxaHusi anepuoAnyveckoli COCTaB/IsIoLe Toka B KaxXaol n3 Al BeTsy,
nuTarowen mecto K3.
MOCTOSIHHYIO BPEMEHW 3aTyxaHWs anepnmoauyeckoil CoOCTaB/isloLLel Toka B Kaxdon Al BeTBW, NuTato-
wer mecto K3, Tpt Heo6xoANMO onpefensaTb C UCMO/Ib30BaHNEM OAHOIO M3 CrieAytoLWwmnX cnocobos.
4.2.7.1 PaccuuTbiBaTb No hopmyne

rae X-— 3KBUBa/IEHTHOE UHAYKTUBHOE CONpOTUBAEHUE Ali BETBU OTHOCUTEIbHO TOUKM K3;

@— YrfoBas 4actoTa;
Rt— 3KBMBaNIEHTHOE aKTMBHOE CONPOTMBEHNE Ali BETBU OTHOCUTEIbHO Toukn K3.

4.27.2 Mpn HanuuMun ocumnnorpamm TokoB K3 cooTBeTcTBYOWMX /13N 1 060pyaoBaHus Tp3, B gonycka-
eTcs onpefensaTb rpacuyeckn ¢ MCNosib3oBaHMEM criedytollero cnocoba. B Toke K3 He06Xx04MMO BblAeNNTb
anepnoamyeckyto CoCcTaBnsaloLLyo (HanpumMep, ¢ UCMO/b30BaHMEM CEPBUCHbIX BO3MOXHOCTEM NporpamMmmMHO-
ro obecneveHns ocuunnorpadga) n no Heii onpegennTb Tp3k0 Kak BpeMsi, 3a KOTOpOe HayaslbHOe 3HayeHve
anepnoauyeckon cocTaBistoweli YMEeHbLUNIOCh B € pas. rAe € — OCHOBaHWe HaTypasibHOro siorapugma.
HaligeHHOe ¢ ncnonb3oBaHVeM yKa3aHHOro cnocoba 3HayeHve Tp”r  Heo6X0AMMO MPUMEHATb TOJIbKO K TOW

4
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cxeme ceTu n coctasy /13 1 060pyafoBaHMsA, KOTOPOE HaX0AMI0Ck B paboTe Ha MOMEHT BO3HVKHOBEHUS 3a-
NnMCcaHHOro Ha ocuunnorpamme K3.

4.3 PacueTbl BpemeHn A0 HacbiweHna TT cneayeT BbINOSHATL NPU OTCYTCTBUM B cepaeyHukax TT ocTa-

TOYHOI MarHUTHOW MHAYKLMW U NPU HaIM4Ymmn B cepaedHukax TT npefesibHbIX 3Ha4YeHUA OCTaTOYHOW MarHuT-
HO MHAYKunn Brnpea, raoe B,npag=0,86-BHae.

5 OnpepeneHue BpeMeHW A0 HacblUWeHUs TpaHCcopMaTopoB Toka

5.1 OnpeaeneHne BpeMeH A0 HACbIWEHUS TPAHCOPMATOPOB TOKA aHAIUTUYECKUM MeTOA0M

5.1.1 Mpwn NPUMEHEHNN aHa/TUTUYECKOro MeToa cnefyeT UCMNO/b30BaTb NCXOAHbIE faHHble B COOTBET-
ctBumn c 4.2.1.

5.1.2 MNpX NPUMEHEHUN aHANIUTUYECKOro MeToda NMpu OTCYTCTBUWN B cepaedHukax TT ocTaToYHol mar-
HUTHOI MHAYKUMN Bpems A0 HacbiweHus TT HeobxoAuMO paccumTbiBaTb Mo 5.1.4, npu HaAn4MmM B ceppeud-
HUKax TT OCTaTOUYHOM MarHUTHOW MHAYKUUN BpeMsi A0 HacblweHnsa TT HeobxoaAnuMo paccumnTbiBatb no 5.1.5.

5.1.3 lMpwn pacyeTe BpemMeHn [0 HacblweHnsa TT aHaIMTUYECKUM METOL0M:

- napameTp pexuma A Heob6xoauMo onpefensaTb B COOTBETCTBUM C 5.1.6;

- KO3 PMLUNEHT OCTATOYHOW HaMarHM4YeHHOCTU cepgeyHuka TT Kr Heo6XoAMMO MPUHMMATb pPaBHbIM
0.86.

5.1.4 MNpwu oTcyTCcTBMM B cepaedHukax TT OCTaTOUYHOM MarHUTHOW MHAYKUMW BPeMs A0 HacblweHns TT
fHac Heo6x0ANMMO paccunTbiBaTb MO hopmye

o mn— wTrep22 . 3)
P © pm -A*1
PacueT no coopmyne (3) gonyctum npu cobnwgeHumn ycnosuii (4) n (5);
@
A> 1 (6)

HeBbIinonHeHne ycnoBus (4) o3HayaeT, YTO HaCblleHNne MarHMTonpoBoaa OTCYTCTBYET, U BpeMs A0 Ha-
cbiweHna TT paBHO 6ECKOHEYHOCTH.

HeBblinosiHeHWe ycnosusa (5) o3HavaeT, 4YTO akcnlyaTaumsa TT B Takux yC/1I0BUAX HeAOMyCTUMa, T. K. TOK
npeaenbLHOM KPaTHOCTU MeHbLUe AeNCTBYoLWero 3HavyeHns Toka K3.

515 Mpu Hannuun B ceppedHnkax TT OCTaTOYHOM MarHUTHOW MHAYKUMN BPEMS 0 HACbIWEHNUS
06X04ANMO paccuuTbiBaTb No opmyne

om
71,,. In-—-—- ( TbSKB .
p on
PacueT no chopmyrie (6) 4ONYCTUM Npu co6M0AeHNN yenoBuii (7) v (8);
AW 1 > AO-K). o
A(N-Kn>-\. .

HeBbINnosiHeHWe ycnoBuA (7) 03Ha4YaeT, YTO HacCbIWEHNe MarHMTonpoBoga OTCYTCTBYET U BpemMs A0 Ha-
cbiweHnsa TT paBHO GECKOHEYHOCTM.

B cnyuae, ecnn ycnosue (8) He BbinosHseTcs, 3HadyeHne fHac, BbluncneHHoe no popmyne (6), NpUHK-
MaeT oTpuuaTesibHOe 3HauveHue, N ANS ONpefesieHns BpeMeHu A0 HacbllweHus TT cnepyeT UCNosib3oBaTb
rpaduyeckunii MeToq No NacnopTHbIM AaHHbIM B COOTBETCTBMMK C 5.2.

5.1.6 MapameTp pexuma A He06X0AMMO BbIYUC/ATL MO hopmye

Ak AEn_ fwomit Y HOM &)

rae 22£ MM— HOMWHa/IbHOE MOJTHOE CONPOTUB/IEHNE BTOPUYHOI Harpysku TT;
Z2v — NOJIHOE CONPOTUB/IEHNE BETBU BTOPMYHOrO TOKa.

HoMyHanbHOEe NosIHOe COMpPOTMB/IEHNE BTOPUYHONM Harpyskm TT r”* HOM HEO6XO4MMO pacCcUMTbIBaTb MO
opmyne

TT He-
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*21,0M - A (A2 ¢ “ S Ahomf 4(*2 4*HHOM '»MIPHVOME . (t0)

roe gMHOM — HOMUHasIbHOE 3HauYeHWe yria CONpPOTUBIIEHUS] Harpy3ku TT.
MonHoe conpoTMBEHNE BETBM BTOPUYHONO TOKa Z2X HEO6XOAMMO BbIUMCAATL NO hopmysie

2L ~ 4 dearf- (X 2,X, pakr)2. (11)

rae H, dakr ~ daktnyeckoe akTMBHOE CONPOTUBAEHME Harpyskm TT.
XH.chakT — (hpakTnyeckoe UHAYKTUBHOE CONPOTUBEHNE Harpy3km TT.
5.1.7 Ecnu 3HaueHne fVec, nonyyeHHoe No pesysibTaTaM BbIYMCNEHWUI NO aHa/IMTUYECKOMY METOAY, COoCTa-
BUMIO MeHee 15 Mc. crnefyeT MCNob30BaTh rpadynvyeckunii MeTog, no NacrnopTHbIM AaHHbIM B COOTBETCTBUM C 5.2.

5.2 OnpepgeneHne BpPeEMEHU A0 HacCblWeHNs TpaHCOpPMaTOpPoOB Toka rpaddnyeckMm MeToLoM Mo
NacrnopTHbIM AaHHbIM

5.2.1 MNpu npumeHeHnn rpadpnyeckoro Metoaa no NacnopTHbLIM AaHHbIM CleayeT UCNOoJb30BaTb UCXO/4-
Hble flaHHble B COOTBETCTBUM C4.2.1.

5.2.2 Mpun npymMeHeHn rpacnyeckoro metToaa no NnacnopTHbIM AaHHbIM BpeMs A0 HacbliweHns TT Heob-
X0AMMO onpeaensTb rpadduyeckn B COOTBETCTBMU C YHUBEPCA/IbHbIMW XapakTepucTukamu (npunoxeHuve b).

[Ana Bblbopa yHMBEPCA/IbHbIX XapakTepPUCTUK HEOOXOANMMO paccUUTaTb KOCUMHYC Yrfia COnpoTUB/EHNS
BETBV BTOPUYHOI Harpy3ku TT no dopmyre

? * i-
cosa - ft? * fti-cha» (12)
z21
5221 [na onpeaeneHus BpeMeHU A0 HacbiweHns TT 6e3 yyeTa OCTaTOYHOM MarHUTHOM MHAYKUMK B

cepaeuHvike TT Ha ocu Knp Heo6X0AMMO OT/IOXKUTL 3HaUYeHUs1 A. KOTOpble HEO6XOAMMO pPaccunTbiBaTh B CO-
oTBeTCTBMM € 5.1.6. U Ha YHMBEpPCa/IbHbIX XapakKTepUCTMKax, COOTBETCTBYIOLMX PACCUNTAHHOMY 3HAUYEHUIO
T T Heo6XxoAMMO onpeaesnsTb COOTBETCTBYOLWME UM 3HAYEHUS /1ac:

*n.P.<U)aA ns)

5.2.2 2 na onpefeneHns BpeMeHU A0 HacblweHns TT ¢ y4eTOM OCTaTOYHOW MarHUTHOW MHAYKLMK B
cepgeuHuke TT Ha ocu Knp HEO6XOAMMO OT/IOXKUTL 3HauveHuss >4(1 - Kr). 1 Ha yHMBepCasibHbIX XapaKTepucTu-
Kax, COOTBETCTBYHOLUMX pacCUMTaHHOMY 3HayeHuto Tp #M, cnefyeT onpeaenaTb COOTBETCTBYOWME UM 3HaYe-

Hua W
K,,P(Hac>=*(1-Kr>- (14)
roe K, — KoathhnumneHT ocTaTouHoW HaMarHMYeHHOCTH, KOTOPbI/i HE06X0AMMO MPUHNMaTbL paBHbIM 0.86.
5.2.3 B uenax yToyHeHus pacyeToB BpeMeHU A0 HacblleHna TT AonycKaeTcs BbIMOMHUTL pacyeT no

CyMMe BO3[eNCTBUI anepnomnyecKmx COCTaB/IAoWMX TOKOB B OTAe/IbHbIX BETBAX (6€3 1CMNo/1b30BaHNs Tp, KO)
cornacHo cnefyouemMy metoay.
5.2.3.1 Heo6xo0AMMO NOCTPOUTL BPEMEHHble AnarpaMmmbl No hopmyne

1
K:I..-P.W-I?T sina cosi) B ¢cosa cosd-w I'H_ 1l-e
-sin(ai t * «x+d)4 cosa sind), (15)
rope - [0Ns1 Toka B /-0l/i BETBM MO OTHOLLIEHUIO K CyMMapHOMY ToKy K3 / _;

a — yrosn conpoTuB/EHUA BETBU BTOPUYHOIO Toka TT;
4 — HavanbHaa a3a Nepuoamyeckon cocTaBsoLwen Toka K3.
5.2.3.2 [Ons onpepeneHna BpeMeHU A0 HacbliweHna TT 6e3 yyeTa OCTaTOYHOW MarHWTHOW WHAYKUUWN B
cepgeyvHuke TT Ha ocn KnNp HEO6XOA4MMO OT/IOXKUTE 3HAYEHUS >4, KOTOpble HEO6XOANUMO PaccyUnTbIBaTb B CO-
oTeeTCcTBUM C 5.1.6, 1 HA NOCTPOEHHbIX XapakTepnctukax Knp(/) cnegyet onpefesnisaTb COOTBETCTBYIOLMNE UM
3HayeHns tHac no chopmyne (13).
5.2-3.3 [lnAa onpegenieHNss BPeMEHU A0 HacblweHnst TT ¢ y4eTOM OCTaTOYHOW MarHUTHOW MHAYKUMW B
cepgeyHuke TT Ha ocn Knp He06XxoAnMO OT/IOXUTL 3HadeHns A(1- Kr), 1 Ha MOCTPOEHHbIX XapaKTepucTukax
Kno (f) cnepyeT onpeaensaTb COOTBETCTBYHOLWME UM 3HAYeHUs /vac no chopmyne (14).

6
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5.3 OnpepeneHHO BpeMeHM [0 HacblWeHNs TpaHchopmaTopoB Toka rpapyeckum mMeTofoMm C
MCMNOo/b30BaHNEM BOJIbTAMMOPHON XapaKTepuUcTUKM TpaHCopMaTopoB ToKa

5.3.1 MNpu npuMeHeHUn rpaduyeckoro metoga c ucrnosb3osaHnem BAX TT cregyeT ncnosb3oBaTb UC-
XOAHble AaHHble B cooTBeTcTBUN € 4.2.1 1 BAX TT. BAX TT gosikHa 6bITb CHAATA A0 3HAYeHW i TOKa Hamar-
HUYMBaAHUSA. COOTBETCTBYIOLLNX MOSIHOM norpewHocT TT r. T. e. He MeHee 4yem go 0,1(0.05) pacuyeTHo KpaT-
HocTu Toka K3.

5.3.2 I'padmueckunii metog c ncnonb3osaHmem BAX TT gonyckaeTcsa UCNOMb30BaTb, €C/N BbINOSIHAETCSA
ycroBue:

bl 4. .>3. (16)

rge /0r — TOK HaMarHUYnNBaHUS;
Ue — HanpsbkeHve HamarHmunmBaHus, KOTopoe HeobxoAaumo onpefenvTb No BAX TT gns paccymTaHHOro
3HaueHus Dn;
(fvH “  TOK- cooTBeTCTBYOWMI 1/nvu;
MMS — HanpshkeHne, COOTBETCTBYIOLLEE CepeAnHe IMHENHOro yyacTka BAX.

Tok HamarHmumBaHus /Or He06XOAMMO BbIYMCATL MO hopmMye

‘o, ~ (r.mom'~gpan’ (17)

rae KMt — paktnyeckas KpaTHOCTb NepBUYHOTO Toka K3.
DaKTNYECKY0 KpaTHOCTb NepBMYHOro Toka K3 Kdexkl Heo6XxoAnUMO BbIMMCAATL No hopmynie

*ed >« (18)

*1HOM
rae /k3 — pelicTBylolee 3HauYeHne Toka K3 B pacueTHol Touke K3.

5.3.3 Mpu npymMmeHeHnn rpadnyeckoro Metoga c ncnosnb3oBaHneMm BAX TT Bpems Ao HacbiweHnsa TT He-
06xoanmMo onpenensTb rpamyeckn B COOTBETCTBUN C YHUBEPCA/IbHbIMU XapakTepucTnukamu (NpunoxeHue b).

[Ansa BbIGOpa yHMBEpPCas/IbHbIX XapaKTepucTuUK HeoB6X0A4MMO paccumTaTb KOCUMHYC yrna conpoTUBAEHUS
BETBU BTOPUYHOI Harpysku TT no coopmyne (12).

5.3.3.1 inA onpeaeneHna BpeMeHu [0 HacbliweHnsa TT 6e3 yyeTa oCTaTOYHOW MarHWTHOM WHAOYKUMA B
cepgeydHuke TT Ha ocn Knp HEOBXOAMMO OTNOXUTE 3HaAYeHUs A, KOTOpble HEO6X0AMMO paccyUnTbIBaTb B CO-
otBeTCTBUM C 5.3.4. 1N Ha YHMBEpPCAJ/IbHbIX XapaKTepUCTUKax, COOTBETCTBYIOLWNX PacCUUTaHHOMY 3HAYEHWIO
Tp 30, HEO6XOAMMO ONpeaenATb COOTBETCTBYOLWME UM 3HAYEHUA *Mac Nno dhopmyne (13).

5.3.3.2 ins onpeneneHnss BpemMeHU A0 HacbiweHnss TT ¢ y4eTOM OCTaTOYHOM MarHUTHOW UHAYKUMN B
ceppgeydHuke TT Ha ocun P HEO6XOANUMO OTNOXUTb 3HadeHus A{1- K,), U Ha yHUBepPCa/bHbIX XapakTepnucTu-
Kax. COOTBETCTBYHOLMX pacCUMTaHHOMY 3HauveHuo TpMa. Heo6XoAMMO onpeneniaTb COOTBETCTBYHOLME UM
3Ha4veHus /vac no oopmyne (14).

5.3.4 MapameTp pexvnma A HEO6XOA4MMO BbIYUCAATL MO hopmyie

A>» (19)

rae Ur — HanpshkeHue HamarHM4YnBaHWs, KOTopoe Heobxoammo onpegennTb no BAX TT gns paccyMtaHHOro
3HaueHus 0 ;
U2sin — HanpsixeHue, cooTBeTcTBYOWee 30C BTOPUYHOM 0OMOTKM Npu hakTUUEeCKON KpaTHOCTU nepBuY-
Horo Toka TT /<tha<t 1 cymmMapHOM CONPOTUBJ/IEHNN BETBU BTOPUYHOIO TOKa Z
HanpsxkeHune U2iin HE06X0AUMO BbIYMCAATL NO hopmyie

Ne10=/1ch»KT'4.HOM'2X» (2®)
rae Koakl — dpakTnyeckas KpaTHOCTb NEPBUYHOIO TOKa TT. KOTOPYHO HEOOXOAMMO BbIUMCAATL No chopmye (18);
Z2v — NOJIHOE CONPOTUB/IEHVE BETBM BTOPUYHOIO TOKa, KOTOPOe HEO6XOANMO BbIUUC/IATL MO dhopmyne (11).

535 B uenax yToyHeHUs pacyeToB BpeMeHM [0 HacblweHna TT A0nycKaeTCsa BbINO/HUTL pacyeT rno
CyMMe BO3[eiCTBUIi anepnoanyecknx CoCTaB/IsIoOWMX TOKOB B OTAE/bHbIX BeTBAX (6e3 ncnosb3oBaHmsa Tp IB)
cornacHo crieyowemMy metogay.

5.3.5.1 Heo6xo0AuMO NOCTPOUTbL BPEMEHHbIe AnarpaMmmbl no hopmyne (15).
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5.3.5.2 lns onpegeneHns BpeMeHU A0 HacbiweHna TT 6e3 ymeTa OCTaTOYHOW MarHUTHOW UHAYKUUN B
cepgeyvHuke TT Ha ocn Knp He06X0A4MMO OT/IOXKUTE 3HaYeHUsA A. KOTOpble HEOBXOANUMO pPaccuUnTbIBaTb B CO-
oteeTCcTBUM C 5.3.4, N HA NOCTPOEHHbLIX XapakTepnuctnkax Knp(/) cnegyet onpeaensts COOTBETCTBYOLNE UM
3HayeHuns tMICno cdopmysie (13).

5.3.5.3 [ns onpeeneHns BpeMeHU A0 HacblweHnsa TT ¢ yMEeTOM OCTaTOYHOW MarHMTHOW MHAYKUMW B
cepaeyvHuke TT Ha ocy Knp Heo6xoAMMO OTNOXUTb 3HadYeHus A(Ll- Kr), 1 Ha MOCTPOEHHbIX XapaKTepUcTrkax
KnB(0 cneagyet onpefensaTb COOTBETCTBYOWME UM 3HaveHunsa fHac no cphopmyne (14).

5.4 OnpofesioHMO BPeEMEHU A0 HacbllWeHua TpaHchopmaTopoB TOKa rpapmyeckum MeToAoMm
C UCNO/b30BaHNEM XapaKTepUCTUKM HaMarHnumMBaHua TpaHcopMaTtopoB Toka

5.4.1 Mpwn npuMeHeHNN rpauyeckoro mMeToaa C MUCMoSIb30BaHNEM XapaKTepUCTUKN HamarHU4MBaHus
TT cnepnyeT UCMoNb30BaTb NCXOAHbIE faHHble B COOTBETCTBUM C4.2.1, a Takxke:

-00NOJTHUTENbHbIE AaHHble TT (YAC/I0 BUTKOB BTOPUYHOW 06MOTKM TT V2, nonepeyHoe ceveHue cep-
AevHvka TT s 1 CpefHIO AIMHY CUI0BOM KUK |):

- XapaKTepucTuky HamarHnumBaHus TT BT = f{H).
rae BT— amnauTtyga MarHUTHOM MHAYKUUNK;

H — pelicTBytlowee 3Ha4YeHNe HaNPSXXEHHOCTU MarHUTHOTO MNOJA.

5.4.2 T'padmyeckunii MeTo, C UCNO/b30BaHNEM XapakKTePUCTUKM HamarHnymBaHus TT gonyckaeTcs uc-

Nno/sib30Bartb, €C/IN BbINOJIHAETCA YC/IOBUE:

e™ (U>*18Tn- (21)
roe BIT — amMnautyga MarHUTHOM WHAYKUMK, onpejesieHHas Mo XapaKTepucTuke HamarHvuvsanus TT ans
OECTBYIOWEro 3HaUeHUs1 HanpPsXXeHHOCTM MarHUTHOro nonst A .
[LeiicTByloliee 3HaUEHVEe HaMPSHKEHHOCTU MarHUTHOMO Nonsi Hr HEO6X0AUMO BbIUUCASATL MO POpMysie

", wksy-. (22)

rae /0r — TOK HamarHM4YMBaHUS, KOTOPbI HEO6XOANMO BbIUMC/ATL MO hopmyne (17);
W2 — 4YMC/I0 BUTKOB BTOPUYHON 06MOTKM TT;
/| — cpefHas AnviHa CUI0BOMN NNHUN.
5.4.3 Mpn NpuMeHeHUn rpaduyeckoro Metoga C UCMOJIb30BaHNEM XapakTEPUCTUKN HamMarHM4nBaHus
TT Bpems A0 HacbiweHnsa TT Heo6Xxo0AMMO onpefensaTb rpadnyeckm B COOTBETCTBUMN C YHUBEPCA/IbHbIMU Xa-
pakTepucTukamu (NpunoxeHue B).
[na Bblbopa yHMBepPCa/IbHbIX XapakTepUCTUK HEOOXOAUMO paccuMTaTb KOCUHYC yria COMpoTUB/IEHMS
BETBM BTOPUYHOM Harpysku TT no cdopmyne (12).
5.4.3.1 ns onpeaeneHns BpeMeHn A0 HacbiweHna TT 6e3 yyeTa OCTaTOYHOM MarHUTHOM UHAYKUUN B
cepgeyvHuke TT Ha ocy Knp HEO6XOAMMO OT/IOXKUTbL 3HAYEHUSA A, KOTOpble HEOGXOAMMO PacCUnTbIBaTb B CO-
OTBETCTBUM C 5.4.4, N Ha YH/MBEpPCa/IbHbIX XapakTepucTuKax, COOTBETCTBYIOLMX PACCUMTAHHOMY 3HAUYEHUIO
Toyrs, cnefyet onpefensaTb COOTBETCTBYIOWME UM 3HAYeHUs /Hac no dhopmyne (13).
5.4.3.2 1nsa onpegeneHus BpeMeHU A0 HacbiweHns TT € yYeTOM OCTaTOYHOM MarHUTHOW MHAYKUUU B
cepgeyHunke TT Ha ocn Knp HE06X04MMO OTNOXUTL 3HadeHua A(1 - Kr), n Ha yHMBepcasibHbIX XapakTepucTu-
Kax. COOTBETCTBYIOLNX pacCUUTaHHOMY 3HauyeHuo Tp are. crieyeT onpeAensaTb COOTBETCTBYOWME UM 3HaYe-
Hua fMec no dpopmyne (14).
5.4.4 NapameTp pexmma A Heo6xoAMMO onpeaenaTb No opmyne

Aw-Tr-* (23)

rae Bnr — amnauTtyga MarHUTHOM MHAYKUWW, onpefesieHHas No XapakTepucTuke HamarHunumsaHua TT ans
[eACTBYIOLLEro 3Ha4YeHNST HaNPsHXKeHHOCTU MarHUTHOTO MOJS;
BIN— amMnautyga MarHUTHOW MHAYKUMW, COOTBETCTBYIOWAA 3HAYEHNIO HaNpsXXeHUs, COOTBETCTBYIOLErO
3[C BTOpUYHOI 06MOTKM, U2ixn Npu YyacToTe afieKTpuyeckoro Toka 50 .
3HayeHne aMnAnTyAbl MarHMTHOM MHAYKUMM BIlHeo6xoanmo onpenensitb no hopmysie

-4
o w2-s (24)
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rae m2 — 4Mcno BUTKOB BTOPMYHOM 06MOTKM TT;
S — nornepeyHoe ceyeHne cepgeyvHuka marHutonposoga TT.

HanpshkeHne U2tin Heo6xoaumo onpeaensatb no opmyne (20).

5.4.5 B uensax yTouyHeHUs pacyeToB BpPeMeHW [0 HacblweHns TT gonyckaeTcs BbINOMIHUTL pacyeT no
CyMMe BO34eNCTBUA anepnoanyeckmnx CoCTaB/AoWMX TOKOB B OTAe/bHbIX BETBAX (6€3 ncnonb3osaHnsa Tp 3B
COrN1acHo criefytolemMy MeToay.

5.4.5.1 Heo6x0A4MMO0 NOCTPOUTL BPEMEHHble gnarpammbl no popmyne (15).

5.4.5.2 na onpeaeneHns BpemMeHu A0 HacbiweHns TT 6e3 yyeTa OCTaTOUHOM MarHUTHOW MHAYKUUU B
ceppgeydHuke TT Ha ocun P HEOBGXOAMMO OT/IOXUTL 3HAYEHUA A, KOTOPble HEOOBXO4MMO pacCcUNTbIBaTb B CO-
OTBETCTBUM C 5.4.4. N HAa NOCTPOEHHbIX XapakTepucTukax Kpp (t) Heob6xoaumo onpeaensaTbe COOTBETCTBYOLME
MM 3HauveHus /Hac no dpopmyne (13).

5.4.5.3 Ana onpeAeneHns BpPeEMEHU A0 HacblWweHUs TT C y4eTOM OCTAaTOYHOW MarHUTHOW UHAOYKUMW B
cepaeyHuke TT Ha ocn Knp Heo6xoAuMO OTN0XUTb 3HadeHns (1 - Kr). 1 Ha NOCTPOEHHbIX XapaKTepucTuKax
Knp (0 Heo6xoanMo onpeaenaTb COOTBETCTBYOLWME UM 3HAUYEHUs (Hac no dpopmyne (14).

5.5 TlpumMepbI BbIMOJ/IHEHNA pacHeToOB BPeMeHN A0 HacbkiweHna TT npuBeneHbl B NpunoxeHun B. Teope-
TU4YecKMe OCHOBbI MOAENMPOBaHNSA 1 pacyeTa pexnumos paboTbl TT npuBeaeHbl B NpuaoxeHun I.
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MpunoxeHne A
(o6s3aTenbHOE)

dopmMynbl 419 pacyeTa CONPOTUBJ/IEHNA Harpys3ku

A.1 KOHTpo/nbHble Ka6enum Heo6XxoAUMO MOAEeNMPOBaTb aKTUBHbLIM COMPOTUBIEHUEM n onpegenatb no
FOCT 22483 no chopmyne
p/
"P=T* (A

rae p— yfAenbHoe conpoTuB/ieHNE NPOBOAHMKA. O MMM 2/m;
|— AnuHa KOHTpoNbHOro Kabens, m;
S — nJiowa/b NonepeyHoro CeYeHNs Xnsibl KOHTPOILHOTO Kabens, Mm2.
A.2 Ansi cxeMbl coeanHeHust rpynnbl TT «nosiHasi 38e34a» CONpPoOTUB/IEHWE HArpy3ku HEO6X0ANMO ONpeaensiTb cre-
ayouym obpasom:
- npu TpexdasHom K3 — no chopmyne
*MpXT™ rmp+ (A-2)

- npu ogHodasHom K3 — no chopmyne

W r =2rr*+W V A-3>
rae rpp— cymmapHoe conpoTuB/IEHME YCTPOCTB peneliHol 3awmnTbl (4158 Hanbonee 3arpyxeHHoli dasbl);
Zpo— CyMMapHOe CONpoTUB/IEHNE YCTPOWCTB peneliHoN 3aWnTbl, BKIOYEHHbIX B Lenb 06Lero npososa.
A.3 1nsa cxembl coeAnHeHuUs rpynnbl TT «HenosiHaa 3Be3fja» CONPOTUB/IEHNE Harpy3km Heo6XxoAuMo onpeaenstb
npu TpexdasHom K3 no cdopmyne
A(akl= A * * A * (A.4)
A.4 ns cxeMbl coenHeHUs rpynnbl TT «TpeyrosibHUK» COMPOTUB/IEHNE Harpy3ku Heo6Xo4MMO onpefensitb cre-
AyoWUm 06pasom:
- npy TpexdasHoMm K3 — no popmyne
AMAAKT _ 2rnp+ 21 pd: (A.5)

npu ogHoasHom K3 — no chopmyne

w =24 .+ 2iW (A-6)
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MpunoxeHne B
(cnpaBo4yHOE)

MpuMepbl BbINOJIHEHUA pacyeToB BPeMeHMW 40 HacCbllWeHns TpaHCcopMaTopoB Toka

B.1 NMpuMepbl pacyeToB BPeMeHM A0 HaCblWeHUs TpaHC(POPMaTOpPOB TOKa aHa/IMTUYHECKUM MEeTOA0M

B.1.1 PacueT BpemeHu 0 HacbliweHusa TT tuna SAS 550/5G 2000/1

B.1.1.1 VicxogHble gaHHble (HOMUHaNbHbIe NapameTpbl TT Tuna SAS 500/5G 2000/1):

Vtou = 2000 A- 2how= 1A; /2= 7.51 Om: Xj =0 OM: 2*>vom= 40 Om; e = 10 %; KHom= 20. cosg>KHOM= 0.8.

B.1.1.2 PacuyeTHas cxema 3/1eKTPUYEeCKOW CTaHLUM NpuBefeHa Ha pucyHke B.1.

B.1.1.3 B kayecTBe CXEMHO-PEXMUMHOI0 yC/0BUsI U pacyeTHoro mecTa K3 Bbli6paHa Touka K (cm. pucyHok B.1) npu
OTK/IIOYEHHOM Bblk/toyaTene Q14. npu atom Yepes npoBepsieMbin TT npu K3 npoxoant Hanbonblunii TOK. 3Ha4YeHUS TOKOB
B BETBAX, NUTAOLWMX TOUKy K3. 1 NOCTOAHHbIE BPEMEHUN 3aTyXaHWs anepuoAnvecknx COCTaBSOWMNX TOKOB B BETBA