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BBepneHne

Cepusa cTaHgapToB NMoj 06WuUM HanMeHoBaHuemM «TpaHcdopmaTopbl N3MepUTenbHbie» COCTOUT U3 Cre-
AyLWnX YacTeil:

yacTtb 1. O6WMe TexHuyeckne ycnoBusal),

yacTb 2. TexHuyeckue ycnoBusa Ha TpaHcopmaTopbl TOKa;

yacTb 3. TexHnyeckue ycroBusa Ha TpaHCcopmaTopbl HanpsaxeHus;

yacTb 4. TexXHMYecKue ycnosusa Ha KOMOGMHMPOBaHHbIE TpaHCcopmaTopsl;

yactb 5. TexHnyeckue ycnoBua Ha eMKOCTHble TpaHcopMaTopbl HaNPsXXEeHUS;

yacTb 6. [lonoNHMUTeNlbHble 06LIMe TEXHUYECKUEe YC/IOBUA Ha 3NEeKTPOHHble M3MepUTesibHble TpaHC-

dopmaTopbl;

yacTb 7. TeXHMYECKNE YCNOBUS HA 3NIEKTPOHHbIE TpaHCOPMATOPbl HANPSXXEHNS;

yacTb 8. TexHuyeckne ycnoBusi Ha 3NEKTPOHHbIe TpaHCcopMaTopbl TOKa;

yacTb 9. TexHuyeckne ycnoBusi Ha aBTOHOMHbIE YCTPOCTBA COMPSAXEHUs C WUHOM npouecca,;

yactb 10. TexHU4Yeckume ycnoBUsi HA KOMOGUMHUPOBAHHbLIE 3/IEKTPOHHbIE M3MeEpUTENbHbIe TpaHcdop-

MaTopbl;

yacTb 11. TexHuueckue yc/rioBUS HA MasIOMOLLHbIE U3MEPUTENbHbIE TpaHCopMaTopbl (faTuukm);
yacTb 12. TexHU4YecKkne ycrnoBus Ha CpefcTBa M3MepeHus nokasaTesieii kauecTBa 3/1EKTPOIHEPTrun.

1) [ononHuTeNbHbIE TEXHWYECKME YCMOBWSI K TpaHcqopMaTopaM KOHKPETHbIX BWAOB YCTaHaB/MBAKTCA B

COOTBETCTBYHOLLUNX HacTAX.
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

TPAHC®OPMATOPbLI NSMEPUTE/IbHbIE
YacTtb 2
TexHMUYecKkme ycrioBUsa Ha TpaHcopmMaTopbl ToKa

Instrument transformers. Part 2. Requirements for current transformers

Jara BBegeHns — 2024—08—01

1 O6nactb NpUMeHeHUs

HacToawmnii ctaHgapT pacnpocTpaHseTca Ha TpaHcopmaTopbl Toka Ha HanpsbkeHue ot 3 go 750 kB,
npefHa3HauyeHHble O/15 NPUMEHEHWNSA B 3/1IEKTPUYECKUX Lensax NepemMeHHOoro Toka 4actotoil 50 wam 60 Iy, c
Luenbl nepegayn curHana uU3MepuTesnbHoi MHopmauun npubopaM U3MEPEHUs, pPesieiiHON 3awWuTbl U aBTO-
MaTuKN, CUTHanM3auum n ynpaBneHus, paspabotaHHbiMm nocse 1 asrycta 2024 r.

HacTtosawumin ctaHfapT He pacnpocTpaHseTcsa Ha nabopaTopHble, cymmupylowme, 610KApyOWmne N Ha-
chiwaruimecs TpaHcopmaTopsbl.

2 HopmMaTuBHbIE CCbIIKU

B HacTosALeM cTaHfapTe UCNOb30BaHbl HOPMATKBHbIE CCbIIKM Ha cneyloline cTaHAapThl:
FOCT 8.217 TlocypapcTBeHHas cuctema obecrnedyeHuss efuHCTBa M3MepeHuin. TpaHcdopmaTopbl TOKa.

MeToaunka nosepku

FOCT 6827 (M3K 59 (1938)) OnekTpoobopyfoBaHMe U MPUEMHUKU 3MEKTPUYECKON 3Heprun. Psap Ho-
MWHa/bHbIX TOKOB

FOCT 8024 AnnapaTbl M 31EKTPOTEXHMYECKNE YCTPOICTBA NEPEMEHHOIO TOKA Ha HanpshkeHune CBbille
1000 B. Hopmbl HarpeBa npu NPOAO/DKUTENIbLHOM pexume paboTbl U METOAbl UCMbITAHUA

FOCT 9920 (M3K 694—80, M3OK 815—86) 31eKTpoyCTaHOBKM MEPEMEHHOr0 TOKa Ha HanpsixeHune oT 3
Ao 750 kB. lnvHa nNyTW yTeYKM BHELLHel m3onayun

FOCT 15150 MalwuHbl, Npubopbl 1 gpyrue TexHudyeckne usgenus. VicnonHeHusa onsa pasnmyHbiX KNu-
MaTuyecKknx paioHOB. KaTeropuu, ycroBus akcnjayaTtauum, XpaHeHUs v TpaHCNopTUPOBaHUA B YacTu BO3fei-
CTBUA KNMMaTMyeckux akTopoB BHeLWHel cpefbl

FOCT P 52565 BbikwouaTenn NnepemMeHHoOro Toka Ha HanpshxeHus oT 3 4o 750 kB. O6uwune TexHU4Yeckne
ycnosus

FOCT P 70507.1—2024 TpaHcdopmaTopbl nameputenbHble. HacTe 1. O6uime TeXHUYECKne ycroBus

MpumMmeyaHue — lpu NOb30BAHUM HACTOSILLMM CTAHAAPTOM LieslecooGpasHo NPOBepUThL AENCTBUE CCbINOY-
HbIX CTAHAAPTOB B MHPOPMALIMOHHOI cuCTEME O6LLEro MO/Mb30BaHUS — Ha oduLmasibHOM caiite deaepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHMIO 1 METPOJIOMMN B ceT VIHTEpPHET WK Mo eXerofHoMYy UHDOPMAaLMOHHOMY yKas3a-
Teno «HauuyoHasbHble CTaH4ApTb», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHUIO Ha 1 sitHBapsi TEKyLLero roga, M no Bbimyckam
€XEMECSYHOTO MHPOPMALIMOHHOIO ykasaTens «HauuoHasbHble CTaHAaPTb» 3a TeKyLWiA rof, ECAM 3aMeHEH CCbITOYHBIN
CTaHAapT, Ha KOTOpbIi AaHa HefaTUpPOBaHHAsA CCblIKA, TO PEKOMEHAYETCS UCMO/b30BaTb [AeliCTBYIOLLYIO BEPCU0 3TOMo
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 U3MEHEHWIA. ECnv 3aMeHeH CCbI/TOUHbIV CTaHAapT, Ha KOTopbiii
[JaHa JaTMpoBaHHasi CCblIKa, TO PEKOMEHAYETCsl MCMOJIb30BaTh BEPCUIO 3TOMO CTaHAapTa C yKasaHHbIM Bbille rogoM yT-
BEPXAEHUs (MPUHSTMS). ECiM nocne yTBepXAEeHUs! HACTOSILLEro CTaHAapTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOpbIi AaHa
[laTpoBaHHas CCbIfka, BHECEHO M3MEHEHMe, 3aTparuBatoLlee NnosiokeHe, Ha KOTOpPOe [laHa CCbIka, TO 3TO MOJIOKEHUe
peKoMeHayeTCs NPUMEHATb 6e3 yyeTa JaHHOrO U3MEHEHWsI. EC/IM CCbIIOYHbIA CTaHAAPT OTMEHEH 6Ge3 3ameHbl, TO MoJ1o-
)XEHMEe, B KOTOPOM JaHa CCbI/IKa Ha HEero, PEKOMEHAYeTCsl MPUMEHSITb B YacCTU, He 3aTparvBaroLen 3Ty CCbUKy.

M3pgaHne odmymnanbHoe
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3 TepmuHbI, onpeaeneHns, 0603Ha4YeHNsT N COKpPaLLEHUS

3.1 B HacToslwem cTaHfapTe npumeHeHbl TepMuHbl No FOCT P 70507.1, a Takxe criefylouie TepMUHBbI
C COOTBETCTBYHOLWUMUN onpeseneHnsaMmu:

3.1.1 TpaHcdopmaTop TOKa A/1A 3aWuTbl Knacca ToYHOCcTU P: TpaHcdopmaTtop Toka ANnsa 3aluThl,
0715 KOTOPOro HopMmupyemasi nosiHas NorpeLwwHoCcTb cobnaaeTcs A4NA 3Ha4YEHU TOKOB 40 BENMUYMHbI Npeaenb-
HOI KpaTHOCTM MpU OTCYTCTBMW anepuoamnyeckoli CoOCTaBnsAL el B TOKE KOPOTKOr0 3aMblKaHUsA 1 OCTATOYHOTO
HamarHMuymBaHusa (0CTaTOYHOro NOTOKOCUEN/eHNA) cepaeyHmka TpaHcdopmaTopa Toka (Npu 3HaYeHUsx Bcex
npoYMx napameTpoB, COOTBETCTBYHOLWMNX HOMUHANBbHLIM AAHHbIM).

MpumMmeyaHue — TpaHcdopmaTop Toka AaHHOTO K/Iacca TOYHOCTU MOXET He 0bGecneunBaTb NpaBu/bHy0 pato-
Ty 3alUT B NEPEXOAHBIX PEXUMAX MPX KOPOTKOM 3aMblKaHUM MPU Ha/IM4YMK anepuoanyeckoli CocTaBnstoLLel 1 0CTaTouHO-
o HAMarHMUMBaHUA cepaeuHuka TpaHcopMaTopa Toka.

3.1.2 TpaHcdopmMaTop ToKa A5 3alWmnTbl Knacca To4yHocTu PR: TpaHcdopmaTtop Toka gns 3awuThl,
Ana koToporo TpeboBaHMe OorpaHMyYeHns OCTaTOYHOro MOTOKOCLLEeN/eHUA 3ajaHo, a npeaesn nosaHoOW norpe-
HOCTK onpeaenseTcs AENCTBYOLWMM 3HAYEHNEM MEPUOANYECKON COCTaBALWEl TOKA KOPOTKOro 3amMblkaHns
npu 3HayYeHMAX BCEX NMPOYUX NapamMeTpoB, COOTBETCTBYIOLWNX HOMUHAIbHBIM AaHHbIM.

3.1.3 TpaHccopmaTop ToKa A8 3aWuTbl Knacca To4HocTu TPY: TpaHcdopmaTtop Toka Ansa 3awu-
Thbl, 419 KOTOPOro 3afjaHo TpeboBaHWe OrpaHNyYeHnss OCTaTOYHOro NOTOKOCLEN/IEHNSA, a Npeaes AonyckaemMoi
NOrpPeLHoOCTM NPN NPOTEKAHUN TOKa KOPOTKOrO 3aMblKkaHWA B MEpPexofHOM pexume onpefensercs MUKOBbIM
3HaYeHMeM MIHOBEHHOI MOrpeLwHocTy.

MpumedyaHune — TpaHcdopmaTop TOKa AAHHOTO Knacca TOUHOCTY MOJIHOCTLIO TPAHCGIOPMUPYET anepuognye-
CKYO COCTaB/SAIOLLYIO BO BTOPUUHYIO LIEMb.

3.1.4 TpaHcdopMaTop TOKa AN 3awunTbl Knacca ToyHocTn TPE: TpaHcdopmaTop Toka Ans 3auiu-
Tbl, A1 KOTOPOro npeAen Aonyckaemoi MOrpewHoCcT Npy NpoTekaHWyW TOKa KOPOTKOro 3aMblKaHWUSl B nepe-
XOA4HOM pexume onpefensetcs NMKOBbIM 3HAYEHWEM MTHOBEHHOW MOrpeLuHocTu.

MpumevaHne — Knacc TouHocTn TPE 3agaeTcs AN 3/1eKTPOHHBIX TPaHCOpMaTopoB ToKa.

3.1.5 TpaHcdopmMaTop ToKa gNd 3awWmnTbl Knacca ToYHOCTU TPZ: TpaHccopmaTop TOKa Ansa 3auiu-
Thbl, 41 KOTOPOro 3ajaHo TpeboBaHWe OrpaHNYEeHNss OCTATOYHOro NOTOKOCLENNEHNS, a npeaes Aonyckaemoi
NOrpeLwwHOCTU NpU NPOTEKAHUM TOKA KOPOTKOrOo 3aMblKaHWsS B NEPeEXO4HOM pexume onpegensieTcs amMnauTy-
0Ol nepuognyeckoli cocTaBastolWeil Toka NOrpeLHoOCT B MEPEXOAHOM pexnme.

MpumedaHune — TpaHcqoOpMaTop TOKa JaHHOMO Kacca TOUHOCTU OrpaHMUnBaeT TpaHcqopMaLmio anepuoau-
UEecKoli CoCTaB/IsloLLE/ BO BTOPUYHYIO LIEMb.

3.1.6 npegenbHass KPaTtHOCTb: 3HA4YeHUe KpaTHOCTU NMEPBUYHOrO TOKa, MNP KOTOPOM MNOJSiHAas norpeLu-
HOCTb He NMpeBbIWaeT NOMHOM MOTPeLWHOCTH, 3aaHHOi K1acCoM TOYHOCTMU.

3.1.7 HOMMHaNbHaA npegesnbHass KpaTHOCTb KHOM: 3HauyeHue npefesibHOMW KpaTHOCTM NpPU HOMW-
HaNbHOI BTOPUYHONM Harpyske, ykasaHHOE WU3roTOBUTESIEM.

3.1.8 mMakcumasibHasa npegenbHas KpaTHOCTb KTax: Hambonbliee 3HauyeHne NpefesibHol KpaTHOCTU
Npy HOMWHaNIbHOI BTOPUYHOI Harpyske.

MpumeuvaHne — MakcumanbHas npeaesibHas KPaTHOCTb OMpefensieTcsl Kak Npou3BeAeHNe HOMUHA/IbHOW
npefesbHOM KpaTHOCTM U MakCUMasibHOro KoadhdhuLeHTa NepexofHoro pexuma KnpTax no copmyrne

ATax - “HOM ' “m.p max- )

3.1.9 HOMUWHasnbHbIV KO3 duuneHT 6e3onacHoCTU K6HOM: 3HayeHne KpaTHOCTW MEepPBUYHOIO TOKa,
npv KOTOPOM MOJIHAsA NOrPeLHOCTb TpaHcdopmaropa, npegHasHayeHHoro 415 n3mMepeHus npyu HOMUHaIbHOWN
BTOPWYHOI Harpyske, npesbiwaet 10 %.

3.1.10 nocTosiHHasaA BpPeMeHU BTOPUYHOro KOHTypa 75: [locToAHHasA BpeMeHu KOoHTypa, obpasyemo-
ro BTOPUYHOW O0OMOTKOIN TpaHcdopmartopa Toka U NPUCOEAMHEHHON K HEl BHELWHEel 31eKTPMYecKol uenblto,
onpegensiemas OTHOWEHNEM CYMMapHOl MHAYKTUBHOCTU HaMarHM4MBaHWUS M paccesiHus BTOPUYHOW 0BMOTKM
N MHAYKTUBHOCTW HAarpy3ku K CyMMapHOMY akTVUBHOMY COMPOTUBJ/IEHWNIO HArpy3kn v BTOPUYHON OBMOTKM.

MpumeuyaHue — VIHAYKTUBHOCTb BTOPUYHOW OGMOTKM COCTOUT U3 MHAYKTUBHOCTH, ONpefe/isieMoii napameTpa-
M1 MarHuTonpoBofa (MHAYKTUBHOCTb HaMarHWYMBaHUs), U MHAYKTUBHOCTM paccesiHusi 06MOTKW. Mpu M3MepeHusiX, Bbli-
NOJIHSIEMbIX Ha BbIBOAAX BTOPWUYHON OGMOTKM NMPU Pa3oMKHYTOM MepBUYHOV 06MOTKE, U3MEPSEMOi Be/IYMHON SBNsieTcs
ux cymma. OfHaKo Mpy KOHCTPYKTOPCKUX pacyeTax TpaHcopMaTtopa UX BbIMMCISHOT pa3fenibHo, Mo pasHbiM MeTOAMKaM.

2
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B 60nblUMHCTBE cnyyaeB NMHOYKTUBHOCTbLIO pacceAaHnsa MOXHO npeHe6pe'-|b, HO BO3MOXXHOCTb Takoro npeHe6pe>KeH|/|;| cne-
AYET NPOoBEPATb B KXKAOM KOHKPETHOM Criyvae.

3.1.11 BonbTamMnepHas XapakTepucTuka; BAX: 3aBUCMMOCTb MexAay AENCTBYHOLMMU 3HAYEHUAMU
TOKa HamMarHM4MBaHUA N HanpsaXeHus.

3.1.12 noTokKocuenneHue HacbllweHnsa dS5a,: MakcumasnbHoe 3HayeHne MarHUTHOro rnoTtoka, cCooTBeT-
CTBYIOLLEE HACbILWEHNIO MaTepnana MarHMTonpoBoAa, YMHOXEHHOE Ha YUC/I0 BUTKOB OOMOTKM.

3.1.13 ocTatouyHoe noTokocuenaeHne @dr: 3HavyeHne NOTOKOCLENEHUA, onpefeniieMoe MarHUTHbIM
NMOTOKOM, OCTalLWMMCA B MarHUTONPOBOAE NOC/ie OTK/IYEHUSA ToKa C aMNIUTYAHbIM 3HavyeHneMm, obecneun-
BaOLMM NOTOKOCLLeN/IeHNe HacblweHnsa ®5a,.

3.1.14 koadphULMNEHT OCTATOYHOW HamarHnyeHHocTu Kr: OTHoWweHne oCTaTOYHOro noTokocuenne-
HUA ®T K NOTOKOCLUENNIEHNI0 HacbiWweHnsa @ 547, BbIpaXXeHHOMY B NpoLEeHTax.

3.1.15 HOopmMWUpOBaHHbIN UMkN: OAHO UM HECKONIbKO NPOTeKaHWn TOKOB KOPOTKOro 3aMblkaHus yepes
TpaHcopmaTop ToKa C HOPMUPYEMbBIMU ANIUTENBHOCTAMMN NPOTEKAHUA U nays.

3.1.16 HOMMHa/lbHas MOCTOSIHHAA BPEMEHUN 3aTyxaHWUsl anepumoanyeckoil cocTaB/fiflolWen nep-
BMYHOro Toka TaHom: [OCTOSIHHAA BPEMEHU 3aTyxaHusa anepuoamnyeckoli COCTaBASANOLWEN NepBMYHOIO TOKa,
npu KOTOPOW B TeyeHne BpeMeHU £Hac 1 [ Hacl) B HOpMMPOBAHHOM Luke cobnogaTcs TpeboBaHUA K TOUHO-
CTM TpaHchopmaTopa ToKa B NePexXofHOM peXuMMe KOPOTKOro 3aMblKaHus.

3.1.17 TOK norpewHocTun /£ Pa3HOCTb MeXAy MIHOBEHHbIMU 3HAYEHUAMU BTOPUUYHOIO TOKA, YMHOXEH-
HOr0 Ha HOMMWHasbHbI KO3 ULMEHT TpaHcopMaLuumn, U NePBUYHOIO TOKa.

3.1.18 norpewHOCTb TpaHcopmMaTopa B nepexofHOM pexmme £rax: MakcMumasibHOe MIHOBEHHOe
3HayeHue ToKa NOrpeLHoOCTN B TeYeHNe BpeMeHn £Hac u £Hac* B HOPMUPOBAHHOM LMK/E, BblpaXeHHOoe B Npo-
LeHTax OT aMnMTYAHOI0O 3HaYeHMs NepuoLnYecKoil cocTaBsAoLLell ToKa, NpoTeKalLWwero B NepBnYHON Lenu.

3.1.19 norpewHoOCTb NEPUOAMNYECKO COCTaB/IAKOWENH TOKa B NEPEXOAHOM pexume tac max: AMm-
nAuTyAa nepuoauyveckoil cocTaBsloWer Toka NOrpewHoCTU NepexofHOro pexuma, BbipaXkeHHas B MPOLEeH-
Tax OT aMNMTYQHOr0 3HAYEHUSA NEepMoNYEeCKON cocTaBnsaloLeli Toka, NpoTeKalLWwero B NepBMYHON Lenu.

3.1.20 nepexoAHblii KO3t pnumneHT p(f): 3aBucMMOCTb, XapakTepusyrwu,as U3MeHeHne BO BpeMe-
HW OTHOLIEHUS MTHOBEHHOTO 3HAYeHMA MOTOKOCUENn/eHus Npyu Hanuuyuy anepuofmnyvyeckoin CocTaBiAlOLWeEnR K
amMnanTygHOMY 3HAYEeHUI0O MOTOKOCLLeNn/IeHNs, COOTBETCTBYIOLEro TOKy NMOrpeLwwHoCTU Npu TOKe, He copepxa-
eM anepMoanyeckoli coCcTaBSAOLWEN.

MpumedyaHune — lMepexoaHblit KOIPPUUNEHT UYNCAIEHHO PaBEH OTHOLLEHWIO MIHOBEHHOTO 3Ha4eHusl Toka no-
TPELHOCTV MPY HaMYMK anepuoauYeckoli cocTaBnsioweli K aMnuTyAHOMY 3HAUYeHWI0 TOKa MOrpPeLHOCTY Npy TOKe, He
COAEepXallleM anepuoanyeckoil COCTaBSIOLLEN.

3.1.21 HOMWHa/bHbI KO3(hPUUMEHT NepexogHoro pexuma Kn Hom: KoadhduuneHT, paBHblii OT-
HOLLIEHUI0 MOTOKOCLEN/IEHNS, COOTBETCTBYIOLLEIO HANPSHKEHUI0 HAMAarHUYMBaHUS, K MOTOKOCLEN/IEHUIO, COOT-
BETCTBYIOLLEMY TOKY MOTPELHOCTH MPYU TOKE HOMWHAbHOW NpeaesibHON KPaTHOCTU, He COAEpPXalleM anepu-
04MYeCcKoii cocTaBAsIoLLEN.

MpumMmeyaHune — KoadpchmumeHT xapakTepusyeT npeaen AonyCcTMOro YBe/IMYeHUst MoTokocuenieHnst (4o Ha-
yasia HacbllLEHKST) B pe3y/ibTate Ha/Mums anepuoanyeckoit CocTaBnstoLLel B TOKE KOPOTKOrO 3aMblKaHUs.

3.1.22 mMaKcumasibHbIi KO3 hunumeHT nepexogHoro pexuma Knp max- KoacunumneHT, paBHblii OT-
HOLWIEHNI0 NMOTOKOCLENMEHNSA HaCbIWEHUSA, K NOTOKOCLLEN/TIEHNIO, COOTBETCTBYIOLLEMY TOKY MOrPeLHOCTN npu
TOKE HOMWHaNbLHOI NpefenbHOM KpaTHOCTU, He cofepXaleM anepnogumyveckoli cocTaBAsOLWENn.

3.1.23 HanpskeHne HamarHnumsaHus (YHam: [leficTByloliee 3HaYeHMe HanpsHkeHWs Ha BblBOJax BTO-
pU4YHOl 0BMOTKM MPU NPOTEKaHUW MO Heil ToKa HamarHM4mBaHus.

3.1.24 pacuyeTHOe 3HauYeHne HanpsHkeHnsa HamarHmumaHus UHAMpacy: HanpsxeHune, paccumtaHHoe
npyv HOMWHA/ILHOM 3Ha4YeHUU TOKa HamarHu4ymBaHus.

3.1.25 TOK HamarHnuymBaHusa: [elicTBylolWwee 3Ha4YeHNe Toka, NpoTeKalLwero BO BTOPUYHON 06MOTKe
TpaHcdopmaTopa Toka Npu CUHYCOMAasibHOM Hamnps>XeHUM HOMUHANIbHON 4acToThl, NPUIOXEHHOM KO BTOPUY-
HbIM BbIBOAAM, NMpUYemM NepBuYHas U OCTalibHble 06MOTKN Pa3OMKHYThI.

3.1.26 HOMMWHa/bHbIA BTOPUYHbIA TOK HaMarHuyimBaHusa /[2Ham: [elicTBywlee 3Ha4YeHUe TOKa Ha-
MarHmynBaHus, paBHoe AeliCTBYLWEeMY 3HAYEHUIO TOKa MOrPELLHOCTN MPU TOKE NpefesibHOW KpaTHOCTU, npu
NPoYNX HOMWHASIbHLIX MapamMmeTpax.

1) Tonbko npu paboTte TpaHcopMaTopa Toka B Lmknax AllB.
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MprmevyaHune — [ins TpaHCHOPMATOPOB, NPeAHA3HAYEHHbIX A1 PabOThl B MEPEXOAHLIX PEXMMAX KOPOTKOro
3aMblKaHKsl, — felicTBytoLLee 3HAUYeHVe TOka HAMarHNUMBaHUs!, aMnMTyAHOE 3HAUYEHME KOTOPOro PaBHO MaKCUMasibHO-
My MFHOBEHHOMY 3HAUYEHWIO TOKa MOrpeLlHOCTY MEPEXOAHOr0 PEXMMA NpY NPOUYMX HOMUHAUTbHBIX NapaMeTpax.

3.1.27 neperpy3o4dHass cnocob6HoOCTb: OrpaHuyeHHass No BpemMeHu (npeBbillakuiasds HOMUHANbHYIO)
TOKOBas Harpyska, kotopas gonycTtuma Mo yc/0BUSAM Harpesa.

3.1.28 TOK HOMMHaNbHOW NpefenbHON KpaTHOCTWU: [eicTBylouiee 3HAYEeHUE MNepuoanyeckon co-
CTaBNAKLWEN TOKA KOPOTKOr0 3aMblkaHWS COOTBETCTBYHLWEN HOMUHANBHON NpefenbHON KpaTHOCTU.

3.2 B HacTosWem cTaHgapTe UCNONb30BaHbl crefylole 0603HaAYEHNS U coKpaLleHns:

Ts — MOCTOSIHHAsi BPEMEHU BTOPUYHOTO KOHTYpa,;
7s HOM — HOMWHasIbHasa MOCTOSAHHAsA BPEMEHN BTOPUYHOIO KOHTYPA;
Ta — MOCTOsIHHAA BPEMEHU 3aTyXaHWsi anepmognyeckoil CoOCTaBNAOLWENn NEePBUYHOrO ToKa,;
TaHom — HOMWHa/IbHaA MOCTOAHHAA BPEMEHW 3aTyxaHua anepuofuyeckol cocTasaswouieil nep-
BUYHOIO TOKa,;
Lm — WHAYKTUBHOCTb HaAMarHu4mMBaHus;
12 — WHAYKTUBHOCTb PacCesHus;
LH — VHAYKTUBHOCTb Harpysku;
— COMPOTUB/IEHNE BTOPMYHOIO KOHTYpa MOCTOAHHOMY TOKY;
r2 — COMPOTUB/IEHNE BTOPUYHON OOMOTKM NOCTOAHHOMY TOKY;
ADHOM — COMPOTMUB/IEHNE BTOPUYHOWN HArpy3kn NOCTOAHHOMY TOKY;
qe — (pa3oBbIil Yros1 BTOPUYHOI Harpysku;
A2HOM — HOMWHasbHaa BTOpPMYHAA Harpyska;
7 2SUM — MNOJIHOE CONPOTUB/IEHNE BTOPMYHOIO KOHTYPA,;
® — yrnoBas 4acToTa;
Asat — NOTOKOCLUEeN/eHne HachbllWeHus;
L — ocTaTo4yHOe noToKocuenneHune;
Ham — HanpsxeHue HaMarHu4mBaHus;
wampacy — PACYETHOE 3HAYeHne HanpsXeHUs HaMarHnunBaHus;
— nNoJsiHaa NorpeLwHocTb;
— MNOrpeLwWwHoCTb NEPEXOLHOI0 PEXNMA;
— MNOrpewHoCcTb NeEPUOSMNYECKO COCTAB/IAOLWEN TOKa B NEPEXOLHOM pPexXnMe;
— MrHOBEHHOE 3HauyeHue BTOPMYHOTO TOKa;
— MrHOBEHHOE 3HauyeHne NepPBUYHOIO TOKa,;
— MrHOBEHHOE 3HauyeHue Toka NOrpeLHoCTy;
— MakcuMMasibHOe 3HaYyeHMe MTHOBEHHOTO TOKa MOrpeLHoCTH;
— amnauTyfa nepuoamnyvyeckoin coctaBnstoLeli Toka NOrpewHocTy;
— TOK 3N1eKTpoANHAMUNYECKO CTOMKOCTH;
1Hom — HOMWHAa/bHbI NMEepBUYHbIA TOK TpaHcopmarTopa Toka,;
2HOM — HOMWHAa/bHbIA BTOPUYHBIA TOK TpaHcdopMaTopa TokKa;
1Hp — Haunbonbwunii pabounii NEPBUYHBIA TOK;

ksapg — AENCTBYlOllee 3HaueHne NepBMYHOTO TOKa KOPOTKOTO 3aMblKaHMS;
— TOK TEPMMWYECKOI CTOWKOCTH;
— pacuyeTHbIl TOK HaMarHM4YnBaHus;

2Ham
1 — pelicTBylOWee 3Ha4YeHMe Nepnoamyeckoli COCTaBAAOLWEN NEePBUYHOIO TOKA;
Muen — [eicTBylOlLEE 3HAYEeHWE MePUOANYECKON cocTaBrswwWwel KcnbiTaTeNlbHOr0 NePBUYHOTO
TOKa;
— HOMWHanNbHbLIA KO3 uuneHT TpaHchopmayuu;
HOM — HOMWHasnbHasa npefenbHas KpaTHOCTb;
Ks.1om — HOMWHaNbHbIA KO3(hduueHT 6esonacHoCTH;
K’I‘I.p.HOM — HOMWHA/bHbIA KO3 ULNEHT NEPEXOLHOTO PEXMMA;
K4 — KpaTHOCTb TOKa 3/1eKTPOAMHAMUYECKO CTONKOCTH;
KTt — KpPaTHOCTb TOKa TEPMMUYECKOW CTOKOCTK;
K — KO3(h(PMLMEHT OCTATOYHOW HaMarHM4YeHHOCTU;
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BPEMS NPOTEKaHUS TOKa KOPOTKOrO 3aMblKaHWs, NpyU onpefeneHnn guHamMmunyeckon n Tep-
MWUYECKO CTOMKOCTMU;

— ONNTEeNIbHOCTb NPOTeKaHNA ToOKa KOPOTKOro 3amMblKaHUNA 6e3 aBTOMaTNYECKOro NMOBTOPHOTO

BKMoYeHnsa (AMB);

— BpeMs NpoTeKaHUs ToKa B MEPBOM KOPOTKOM 3aMblkaHuu B uukne c AlB;
— BpeMsa NpoTeKaHUsA TOKa BO BTOPOM KOPOTKOM 3aMblkaHuu B uukne c AllB;

6ecTokoBas naysa Mexzay ABYMs KOPOTKMMU 3aMblkaHusMun npu AMB;

— BpemMA 00 HacblweHns TpaHC(bOpMaTOpOB TOKa npn nepsoM KOPOTKOM 3aMblKaHWUN;
— BpemMAa 00 HacblweHns TpaHC(*)OpMaTOpOB TOKa npn BTOPOM KOPOTKOM 3aMblKaHNW;

KO3 (PULMEHT, YUMTbLIBAIOLWNIA COOTHOWEHMNE MeXAy MaKCMMasibHO JONyCTUMbIMMK napa-
MeTpamMu TpaHcopmaTopa Toka M peanbHbIMU NapaMeTpamu B MECTe ero yCTaHOBKM;
paccTosiHue Mexay ocsiMu NPOBOAHWMKOB cocefHUX ha3 B MecTe ycTaHOBKM TpaHcdopma-
Topa B aKcnayatauuu;

paccTosiHMe B CBeTy OT TpaHcdopmartopa A0 MecTa 6auxanwero msrmba nNpoBOAHUKA,
cnyxallero B aKcnayatayuy nepeuyHoli o6MOTKOW TpaHcdopmaTopa;

aBTOMaTuyeckoe NOBTOPHOE BK/IOYEHUE;

— KOpOTKOE 3aMblKaHue;
— TpaHcgopmaTop TOKa;
— TpaHcopMaTop ToKa UCMbITYEMBbI;
— TpaHcopmaTop Toka 06pa3LoBbIii;

TpaHchopmaTop TOKa MPOMEXYTOUHbIN, HaxoAsWMACA B LEMM UCMbITYEMOro TpaHcgop-
mMaTtopa TokKa,;

TpaHcthopmaTop Toka NPOMEXYTOUHbIA, HaXo04AaLWMIACS B Lenn o6pa3LoBoOro TpaHcgopma-
Topa Toka.

4 Knaccudomkaums

4.1 Knaccudukauyma TT — no TOCT P 70507.1— 2024, NYHKT 4.1, C y4€TOM [OMNOSIHUTENbHbIX YCNOBUIA,
npMBeLEeHHbIX B 4.1.1 U 4.1.2.
4.1.1 Tlo Ha3Ha4YeHWo BTOPUYHbIX OOMOTOK — B COOTBETCTBUM C Tabnuuen 1.

Ta6nuuya 1— O6o3HaYeHUEe TPAHCHOPMATOPOB MO HA3HAYEHWI0 BTOPUYHBIX 0GMOTOK

HasHaueHue BTOpWUUHON 06MOTKM TpaHcdopmaropa YcnoBHoe 0603HaueHne

[ns navepeHuii

Ans 3awmnTbll)

Knacc To4yHoCTH

Knacc TouHoCTH

1) 3pecb 1 fganee nof CNOBOM «3aliyTa» MnoApasyMeBalTCA BCE BWAbl YCTPOWCTB peneiiHon 3alyTbl U ceTeBol
aBToMaTuKM no npaswiam [1].

4.1.2 Tlo 0CO6EHHOCTSAM KOHCTPYKTMBHOTO MCMOSIHEHWSI — B COOTBETCTBUM C Tabnuueli 2.

Tabnuuya 2— O603Ha4yeHVe TpaHChopMaToOpPOB MO OCOBEHHOCTAM KOHCTPYKTMBHOIO MCMOSTHEHUS

KOHCprKTI/IBHoe MUCNONHEHNE TpchdJopmaTopos YCI0BHOE 0603HauYeHne
LLUMHHBIN "
PasbemHbIii P
OnopHbIit 0
MpoxoAHoli (BTyN0OUHbI) n
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4.2 YcnoBHoe 0603HaudeHMne TpaHcopmarTopa

T X X-X-XX-X-XX-XXX

Knumatunyeckoe ncnosiHeHne U
KaTeropus pasmelieHus
no rOCT 15150

Haun6onbwnin pabounin Tok, A

Knacc ToyHocTu (Mpy Hanuummn y TpaHcgopmartopa
HECKOJIbKMX BTOPMUYHbIX 0GMOTOK yKa3blBaloT Knacc
TOYHOCTW KaXAoi U3 HUX B BUAE Apobn)

KOHCTPYKTUBHbIA BapuaHT UCMOMHEHNS
--------------------- (ecnun nx HecKonbKo, UCNOMb3YIOT
apabckne wam pumckue uudgpbl)

KaTeropmsa B 3aBUCMMOCTU OT AJSINUHbI NYTU YTEUKU
BHewWwHel nsonauum no NOCT 9920 (Tonbko Ans
TpaHcopmaTopoB KaTeropuy pasmeweHus 1)

HomMmuHanbHoe HanpsxeHune, kB

O603HauyeHne N3rotToBuTens

-------------- O6o3HaueHne No BUAY M301AUNUK

O603HayYeHre KOHCTPYKTUBHOTO WCMOMHEHUS

Llenesoe Ha3HayeHne TT

Mpumep ycnoBHOTro o603HavYyeHunsa onopHoro TT cepumn TP, 0603HaYeHne N3roToBUTENS —
XXX, ¢ razoBoii nsonauunei tuna TPI-110, kateropun UCNOSHEHMUA NO ASIMHE NYTU YTEUYKN BHELIHEN M30naunmn
II*, nmetowrero o6MOTKY AN U3MepeHusa knacca ToyHoctu 0,2, Tpu O6MOTKM ANA 3aALUTLI K/1aCCOB TOYHOCTU
5P, Ha Hanb6onbwuii pabounii Tok 1800 A (HOMWHaNbHbLIA Tok 1200 A, ¢ ANTENbHO AONYCTUMON Neperpyskoi
50 %), NnpegHa3HayYeHHOro ANA aKcnayatayuy B panoHax C YMEpPEHHbIM KNMMaTtoMm, KaTteropun pasmelierma 1

TPIr-XXX-110 1I*-0,2/5P/5P/5P-1800 Y1

5 OcCHOBHble NapameTpbl

3HayeHns OCHOBHbIX napameTpos no NOCT P 70507.1—2024, pasgen 5 co crnefyrowmmMmn oMo HUTENb-
HbIMW MapamMeTpamMu, NpuBefeHHbLIMU B Tabnuue 3.

Tabnuuya 3— OCHOBHble NapameTpbl
HanmeHoBaHune napameTpa 3HauyeHuve

1 HomuHanbHbI NepBuYHbIi TOK TpaHcdopmartopa, Al) 2) YcTaHaB/MBaKOT B HOPMATUBHbLIX AOKyMeHTax Ha TT
KOHKPETHbIX TUMNOB

2 HoMUWHanbHbIA BTOPUYHBIA TOK, A2) 15

3 Hanbonblunii pabounini NEPBUYHBIA TOK, A YcTaHaB/MBalOT B HOPMATMBHbIX AOKYMeHTax Ha TT
KOHKPETHbIX TUMNOB Mo 6.8



OKOHYaHne Tabnmupl 3
HavveHoBaHVie napameTpa

4 HomuHanbHas BTOpMYHAs Harpy3ka C KoachdmumeHTOM
MOLLIHOCTK coS d2= 1, B * A2)

5 HomuHaslbHas BTOpWYHAs Harpyska C WHOYKTWBHO-aKTWB-
HbIM KO3(h(PULMEHTOM MOLLHOCTK cos d2 = 0,8, B mA2)

MpumeyaHne — COOTBETCTBYIOLIME 3HAYEHUS HOMM-
Ha/TIbHON BTOPUYHOW Harpysku, Om, onpeaensitoT no gopmyse

N
XZHOM — r? HOM

6 Knacc TouHocT TT nam BTOpPUYHO 0GMOTKK3).
- AN N3MepeHuin

- OIS 3aWmThI

7 HomuHanbHas npefenbHas KpaTHOCTb BTOPUYHBIX OOMO-
TOK ANs 3anTbl KHoVR)

8 HomuHanbHbIli KO3hhMLMEHT 6GE30MacHOCT BTOPUYHBIX
06MOTOK ANst M3mepeHmnii K6 HovR)

9 HOMUHANbHbI  KOIDMUUMEHT NEPEXOAHOTO  PEXMMa
Knprowd- 3&ns TT knaccos Touroctn TPY, TPE, TPZ

10 HopMVpOBaHHbI LWKIT:
[na pa6otbl TT 6e3 umknos AlB:

L. mMc

'Hac- mc

[na pa6otbl TT B umknax AlB:

tK.31 _tﬁT _tK.32' rHa(:’ t"Ha;
3T %32 MC
'6rmc

HaC' HacC' MC
roe t'Hec, 'Hac— 60/bLUe WM paBHO MUHUMaIbHO HEOGX0AM-
MOro BpeMEHU OCTOBEPHOro M3MeEPEHUs 3HaYeHns Toka, npu
KOTOpOM obecrneunBaeTcs npasBuibHaA pabota cyHkumii P3,
peann3oBaHHbIX B yCTpoiicTBe P3A, B NepexofHbiX pexumax,
COMNPOBOXJAKLLMXCA HacbllweHem TT B MepBOM U BO BTOPOM
K3 cooTBeTCTBEHHO

11 HomuHasIbHas NOCTOSIHHAsi BPEMEHW 3aTyxaHusi anepuo-
[OVYeCKol COCTaB/ISALLEA NEPBUYHOIO Toka TaHOVR), Mc

12 HomuHasibHasA MOCTOSIHHAA BPEMEHW BTOPUYHOIO KOHTYpa
npy HOMMHaNbHOW Harpyske THMans 06MOTOK K1accoB Tou-
HocTn 5PR, 10PR, TPY, TPZ

1) PekomeHayeTcs BblGupaTh B cooTBeTcTBUMU € TOCT 6827.
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3HaueHve

0,5; 1,2, 25

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

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

5P, IOP, 5PR, 10PR, TPY, TPZ, TPE

Ot 510 30
Ot 5 go 30.

He ycTaHas/vMBaloT 4159 BTOPUYHbLIX 0OMOTOK, coveTa-
OWMX HasHavyeHne ana n3aMepeHuns n 3allnTbl

Ot 100 10

Jo 1000
Ot 510 30

Jo 1000
He meHee 3004)
Ot 5 po 30

Ot 10 po 120

YcTaHaB/vMBalOT B HOPMAaTMBHbLIX AOKyMeHTax Ha TT
KOHKPETHbIX TUMOB

2) Mo TpeboBaHMNIO 3aKka3unka B HOPMATMBHBIX AOKYMEHTax Ha TT KOHKPETHbIX TUMOB AONyCcKaeTCs ycTaHaB/MBaTb

apyrme 3HavyeHns.

3) JonyckaeTtcst ans ogHoro TT WM ofHol 06MOTKM MPUCBOEHNE KNAacCOB TOUHOCTY AJ1S U3MEPEHWS U A1 3aLLATBI.

4) MuHumanbHan 6ectokoBas naysa no MOCT P 52565.
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6 TexHuyeckue TpeboBaHUSA

6.1 O6wwne TpeboBaHna — no NOCT P 70507.1— 2024, nyHKT 6.1.

6.2 Tpe6oBaHua N0 CTOMNKOCTM K BHEWHWM BO3AEWCTBMAM OKpyXawlehn cpegbl — Mo
FOCT P 70507.1—2024, nyHKT 6.2.

6.3 Tpeb6oBaHusa no celicmocToiikocTn — no F'OCT P 70507.1—2024, nyHKT 6.3.

6.4 Tpeb6oBaHusa Kk nsonaumm — no FOCT P 70507.1—2024, nyHKT 6.4, ¢ yueTom TpeboBaHuii, npuee-
OEHHbIX B 6.4.1—6.4.4.

6.4.1 W3onaumsa BTOPUYHbIX 06MOTOK TT € Hanps)KeHMem HamarHuymBaHus, paBHbiM 1,8 kB un BbiWwe,
JOKHA BblAEPXMBaTb HaNpsXXeHne MPOMbILIEHHOW YacToTbl 5 KB B TeueHne 1 MuH.

6.4.2 MexayBUTKOBas M30/14UUA BTOPUYHBLIX 0O6MOTOK TT AO/XHA Bblaepxusatb 6e3 npo6os wunm no-
BPEXAEHUA B TeyeHne 1 MWH MHAYKTUPYEMOE B HWX HanpshKeHue npu npoTekaHuu No nepBUYHON OOBMOTKe

TOKa, MpyY 3TOM aMMIMTyAa HanpsbkeHWs MexAy BbiBOJaMW Pa3oMKHYTOW BTOPUYHOW OGMOTKM He A0/KHA
npeBbllaTh NpefesbHbIX 3HAYEHWI:

1) 4,5 kB — gna TT HanpshkeHUem HamarHmumsaHus Hmwxe 1,8 kB;

2) 10 kB — gna TT Hanps)keHnem HamarHmumBaHus, pasHoiM 1,8 kB u Bbile.

3HayeHMe Toka B NEPBUYHON O0OMOTKE MPUHUMAIKT pPaBHbIM HOMWHA/ILHOMY, €C/IM He AOCTUIHYTO npe-
JeNbHoe 3HayeHne aMnAUTyAbl HANPSXKEHUS MexXAy BbiBOAAMU Pa3OMKHYTON BTOPUYHOW OBGMOTKMW, UMW MEHb-

e HOMWHA/ILHOTO U COOTBETCTBYIOLWMM NpeAelbHOMY 3HAUYEHUI0 aMNINTYAbl HAMPSXKEHUS MexXay BblBOLaAMM
pPa30MKHYTOW BTOPUYHOW OBGMOTKN.

6.4.3 lNpu cTaHgapTHbIX aTMocepHbiX ycnosuax no FOCT P 70507.1—2024, nyHKT 6.2.3, 3Ha4YeHue
COMPOTUBNEHUSA U30NALMM OOMOTOK TT JOMKHO ObITb HE MeHee:

a) 1000 MOmM — ananepBUYHbIX 06MOTOK TT Ha HOMWHaNbHble HanpsxeHna 3—35 kB;

6) 3000 MOmM — AnAnepBUYHbIX OOMOTOK TT Ha HOMUHas/bHble HanpskeHnsa 110—220 kB;

B) 5000 MOM — gnAnepBuUYHbIX 06MOTOK TT Ha HOMUHasNbHble HanpsxeHusa 330 kB u Bbille;

r) 50 MOM — ana BTOPUYHBLIX 06MOTOK TT.

6.4.4 [lonyckaeTcsl He NMPOBOAUTbL NMPOBEPKY YPOBHA YACTUUYHbLIX Pa3psafoB Mpu NPUeEMOo-CAaTOUYHbIX UC-
NbITAHWAX ra3oHanosHeHHbIXx TT 6e3 3/1eMeHTOB TBEPAOlM M301AUNK, Haxodsawmxca nogd pabounm Hanpsxe-
HUeMm.

6.5 ConpoTuBieHne NePBUYHbLIX U BTOPUYHBIX 0OGMOTOK MOCTOSAHHOMY TOKY — no FOCT P 70507.1—2024,
nogpasgen 6.5.

6.6 Tpeb6oBaHusa B yacTu pagmonomex — no NOCT P 70507.1—2024, nogpasgen 6.6.
6.7 TpeboBaHMA K METPOJ/IOTMYECKNUM XapaKTepucTukam

6.7.1 MeTponorunyeckne xapakrepuctnkn — no N'OCT P 70507.1—2024, nogpas3gen 6.7 co cnegyowmnm
[OMNOJTHUTENBHBIM YC/TOBUEM — pa3Mepbl NEePBUYHOrO TOKOBEAYLLETO KOHTypa — 3HayeHnss pasmepoB au b B
COOTBETCTBUU C YKa3aHHbIMW B HOPMATUBHbIX AOKYMeHTax Ha TT KOHKpPEeTHbIX TUMNOB.

MpumedyaHne — Ona TT, NpUMEHSEMbIX B KOMMIEKTHbIX pacnpefennTesibHbIX YCTPOMNCTBaX U KOMMMEKTHbIX

pacnpenennTesnbHbIX yCTpOVICTBaX C anerasoBoii I/I3OI'IF|LI,VIeVI, pasmMepbl a 1 b JOMKHbI ObITb YKa3aHbl B PyKOBOACTBE MO
Kcnyaraynn.

6.7.2 Tpepenbl fonyckaeMblX MOTPELIHOCTe BTOPMYHbIX O6MOTOK /1 U3MepeHUil B pabounx ycnosu-

AX NpMMeHeHusa no 6.7.1 npu yCTaHOBMBLUEMCS PeXume A0/DKHbl COOTBETCTBOBATb 3HAYEHMAM, YKa3aHHbIM B
Tabnuue 4.

Ta6nuuya 4— MNpeaenbl 4onyckaembIX NOTPELIHOCTEN BTOPUYHBIX 06MOTOK A/1s1 N3MepeHuii

Mpegen gonyckaemoli NorpewwHocTyn
MepBUYHbLINA TOK,

Knacc 3 [lnanasoH BTOPUYHOIA
TOuHOCTH % HOMMWHa/IbHOTO 5 yrnosoii 8 Harpysku, % HOMWHaIbHOTO
3HaveHus TokoBoli fr % 3HayeHnal)
MWH cpag
0,12) +1,6 +60 +1,8
5 +0,4 +15 +0,45
0,1 20 +0,2 +8 +0,24 25— 100
100— 120 +0,1 +5 +0,15
2002) +0,1 +5 +0,15
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OKoHuaHVe Tabnuubl 4

Mpegen AonyckaeMoii norpewwHocTy

Knace MepBrYHbLIN TOK, 5 [manasoH BTOPUYHOIA
% HOMUWHasILHOrO Yr/10BOWi 5 Harpysku, % HOMWUHa/ILHOrO
To4HocTY 3HaveHus TOKOBOW fj, % 3HayeHunAl)
MUH cpaj,
0,12 +3,0 +120 +3,6
5 +0,75 +30 +0,9
0,2 20 0,35 +15 +0,45 25—100
100—120 +0,2 +10 0,3
2002) 0,2 +10 +0,3
0,12) +15 +60 +1,8
1 +0,75 +30 +0,9
5 +0,35 +15 10,45
0,28 20 +0,2 +10 +0,3
100 +0,2 +10 +0,3
120 +0,2 +10 +0,3
2002) +0,2 +10 +0,3
0,12) +6 +360 +10,8
5 +1,5 +90 2,7
05 20 +0,75 +45 +1,35
100—120 +0,5 +30 +0,9
2002) +0,5 +30 +0,9
25—100
0,12) +3 +180 +5,4
1 +1,5 +90 2.7
5 +0,75 +45 +1,35
0,58 20 +0,5 +30 +0,9
100 +0,5 +30 +0,9
120 +0,5 +30 +0,9
2002) +0,5 +30 40,9
0,12) +12,0 +720 +21,6
5 +3,0 +180 +5,4
1 20 +1,5 +90 2,7
100—120 +1,0 +60 +1,8
2002) +1,0 +60 +1,8
3 +3,0
5 50—120 45,0 He HopmupytoT 50— 100
10 *+10

1) Ana TT ¢ HOMWHa/IbHbIMW BTOPUYHbIMK Harpyskamu 2; 2,5; 3; 5 n 10 B « A ycTaHaBNMBaKOT HWKHWIA npegen
BTOPMYHBIX Harpy3ok 1 B ¢ A. [Ina TT C HOMWHa/ILHOM BTOPUYHOWN Harpy3koii 1 B ¢ A ycTaHaBNMBAKOT HWXHWIA Npeaen
BTOPUYHbIX Harpy3ok 0,5 B mA.

2) 3HaveHus 41 pacLUMPEHHBIX Anana3oH0B TOKOB.

MpumeyaHue — [lonyckaemble 061acTy NOTPELIHOCTEN AN Pa3INYHbIX K/1acCOB TOYHOCTY NPUBELEHbI B Mpu-
NoXeHun A.

Jonyckaetcs ans TT ycTaHaBAuBaTb AMana3oH BTOPUYHOM Harpysku, OT/MYaOLMIACA OT yKa3aHHOro B
Tabnuue 4, UX 3HaYeHUs1 AOSKHbI GbiTh YKa3aHbl B 3KCM/lyaTalMOHHOW AOKYMEHTaL MW,

6.7.3 Mpefensl AONYyCKAeMbIX MOrPeLIHOCTE BTOPUYHLIX 0BGMOTOK ANS 3aWMTbl B paboynx ycrnoBusx
npumMeHeHus no 6.7.1 npu ycTaHOBMBLUEMCS ¥ NEPEXOAHOM peXumax rnpyv HOMWHaNbHOW BTOPUYHOI Harpyske
[LOMXHbl COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 5.
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Ta6nuuya 5— MNpeaenbl foNyckaeMblX NOTPELLHOCTEN BTOPUYHLIX OGMOTOK /151 3aLuUThI

Mpenen gonyckaeMoi NOrpeLHocTyn
KoachdomuymeHt MepBuYHbIl

K ocTaTo4yHol TOK, % npyu HOMMHa/IbHOM NepBUYHOM TOKe npun ToKke
nacc HamMarHu- HOMWHa/1b- HOMWHa bHO npu
ToHHOCTH uenHocTn Kr HOro o yrioBoii 8 npeaenbHoi nepexoiHom
TOKOBOU
%, He 6onee 3HavYeHus N % KpPaTHOCTH pexume, %
0 MWH cpag, (nonHoii) 8, %
5p He Hopmu- 101> +1 +60 +18 5 He Hopmu-
pytoT 100 pytoT
5PR 10 o 1 +60 +1,8 5 He Hopuy-
oo pytoT
op He Hopmu- 101> +3 He Hopmu- He Hopmu- 10 He Hopmu-
pytotT 100 pytoT pytoT pytot
10PR 10 101> +3 He Hopmu- He Hopmu- 10 He Hopmu-
100 pytoT pytoT pytoT
TPY, TPE 10 b 4 +60 +18 10 erax * 10
101>
TPZ 10 100 +1 180 + 18 53+0,6 10 eac max - A
1) 3HayeHusa Ana paclipeHHbIX AMana3oHOB TOKOB.
MpnmeuvyaHne — [lonyckaemble 06/1aCTU MOrPELUHOCTEN A1 Pa3/IMYHbIX K1AcCOB TOYHOCTU NPVBEAEHbI B Npu-

NIoXeHun A.

6.7.4 Ona TT c OTBETBAEHUAMU KAacc TOYHOCTU, HOMUHANIbHASA Harpys3ka U HOMMUHaNAbHbIA KO3 K-
uneHT 6e30nNacHOCTM WM HOMWHaNbHaA npefesibHas KpaTHOCTb, a Ana TT, npefHas3HayeHHbIX Ans paboTbl
B NepexofHbiX pexumax, Takke KoaduuMeHT NepexofHOro pexuma AO/DKHbl ObiTb yKasaHbl AN8 KaXAoro
OTBETB/IEHWNSA B 3KCM/lyaTalLMOHHOW [OKYMEHTaLUM Ha KOHKPEeTHbIW Tun TT.

Ona TT, y KOTOpbIX U3MEHeHUe KoaduumeHTa TpaHcopmaumm focTuraetcsa nocregoBaTtesibHO-Na-
pannenbHbIM COeAMHEHUEM CeKuWii NepBUYHON OOMOTKM, AOMNOSHUTENLHO yKa3blBalOT BCE 3HAYEHUS HOMU-
HaNbHbIX NEPBUYHbBIX TOKOB C yKaszaHMeM NepBUYHOro ToKa, A4/ KOToporo 6bin npegHasHaveH TT Ha npeanpu-
ATUM-u3rotosutene. Mo TpeboBaHMI0 3aKkaszuymka MOryT 6bITb NpefocTaB/ieHbl 3aBUCUMOCTM Knacca TOYHOCTH,
KoahhumumeHTa 6e30NacHOCTU/HOMMHANLHON NpeAesibHOl KPaTHOCTM OT MOLLHOCTU Harpy3km o6MOTOK.

Ona TT ¢ knaccom ToyHocTM 5PR, 10PR, TPY, TPZ, B akcnayaTauMOHHON AOKYMEHTaUun AO/KHbI ObiTb
ykasaHbl Lm, L2, Ts n Kr.

B TexHnueckoli fokymeHTauum Ha TT 6 kB 1 Bbllwe, npefHa3HaYeHHbIX 419 YCTAHOBKM B LLensX reHepu-
pylowero o6opyaoBaHus 3AeKTpocTaHumii U MHbIX TT 35 KB 1 Bbllwe AO0MXKHbI O6bITb NpeAcTaB/ieHbl 3aBUCKU-
MOCTU Kjiacca TOYHOCTW, KoadhcpuymneHTa 6e30NacHOCTU/HOMUHAIBHOW NpeAesnibHOl KPaTHOCTU OT MOLLHOCTH
BTOPWUYHOI Harpysku.

Eciv TT wamM BTOpPUYHO 06MOTKE OAHOBPEMEHHO MPUCBOEHbI KNacChbl TOYHOCTU ANSA U3MEPEHMUA U ANS
3aWmnThl, TO B 0603HAYEHUN yKa3biBaldT 06a knacca TOYHOCTU. B 3TOM cnyyae cHayana ykasbiBalOT kKfacc Tou-
HOCTU NS U3MepeHUs, a B CKOBKax Knacc TOYHOCTU ANA 3awmnTtel, Hanpumep 0,5 (5P).

Ona TT ¢ pacwupeHHbIM AMana30HOM HOMMWHasIbHbIX NMEPBUYHbIX TOKOB K 0603HAYEHUI0 Knacca TOYHO-
cTn pobaBnsieTca CMMBON «*», Hanpumep, 0,5%.

6.7.5 3HaudyeHVe HanpsaAXeHUs HamarHn4ymBaHus

6.7.5.1 HanpsxeHne HamarHM4YMBaHusA, onpepensieMoe npu 3Ha4YeHUU Toka HamarHumymBaHus no cop-
mMyne (2), 4OMKHO ObiTb MEHbLUE pacyeTHOro HanpsXXeHws HamarHuymBaHusa no dopmyne (3) gasa msmepu-
TeNbHbIX TT 1 60Mble pacyeTHOro HanpsXXennsa ana TT Ansa 3awuTbl:

I [2HOM *K
‘2Ham ~ 100 b 2)
AHaM.pacy  "2Hom K ®Zysunr (3)

10
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roe K = K6Hom, 06MOTOK A1 U3MepeHus;
K = KHom, 06MOTOK 19 3almnThl KNaccoB TOYHOCTU P;
K = KHom mKnpHoM 06MOTOK AN 3awWmnThl, Knaccos ToyHocTu 5PR, 10PR, TRPY, TPE (npun ucnonb3oBaHumu
B Ka4yecTBe NEepPBMYHOIo gaTymka UHAYKTUBHbIA TT), TPZ;
e — [N o6MOTOK A5 3aWnTbl NPUHUMAETCS B COOTBETCTBUM C Tabnuuein 5 06MOTOK ANa M3MepeHus,
npuHuMaeTcs pasHoi 10 %;
NnosIHoe COoMpoTUB/IEHNE BTOPUYHOIO KOHTYpa, onpejensemoe no popmyne

©)

JonyckaeTca npu pacyeTtax He yuyuTbiBaTb 3HauyeHue od 2, B c/iyyae ecnu oo 2 He npesbiwaet 10 % oT
A2HOM s™n N 2

6.7.5.2 B TexHu4yeckoin gokymeHTaumm Ha TT 35 kB u Bbiwe, a Takke Ha TT 6 kB 1 Bbiwe, npegHa-
3HayeHHble AN YCTAHOBKM B Lensx reHepupyowero obopyaoBaHns 371eKTPOCTaHUUA, [O/KHbI 6bITh Npea-
cTtaBsieHbl BAX B Tab/iM4HOM wan rpaddMyeckoM BuAe C yKasaHMeM He MeHee ABYX KOHTPOJ/IbHbIX Toyek. o
TpeboBaHM0 3aKa3ymka MOXeT ObiTb NpepocTassieHa BAX gna gpyrux TT.

6.7.5.3 daKkTMyeckMe 3HaYeHUS HanpsHKeHUs U ToKa HamarHWYmBaHWSA BTOPUYHBLIX OOMOTOK [0J/DKHBI
6bITb yKa3aHbl B nacnopte Ha TT.

6.7.5.4 Cxema wucnblTaHWn AOMXHA OblTb yKazaHa B HOPMAaTMBHbIX AOKYMeHTax Ha TT KOHKPETHbIX
TWUMOB.

6.7.6 3HaueHne KoahduumeHTa OCTAaTOYHOW HaMarHM4eHHOCTU yKasbiBalT B nacnopte gnsa TT gns
3aWunThl.

6.8 Tpe6oBaHue k Harpesy — no NOCT P 70507.1—2024, nogpasgen 6.8 co cnegyrowumm LoOMNOSHU-
Te/IbHbIMU YCNOBUSAMMU:

a) Hambonblwuii pabounii NepBUYHLIA TOK AO/MKEH OblTb paBeH HOMWHANIbHOMY NEPBUYHOMY TOKY WUAn
60/blle HOMUHA/ILHOTO NepPBUYHOrO Toka Ha 20 %;

6) TT c HanbonbwyM paboynm NepBUYHLIM TOKOM, PaBHbIM HOMUHA/IbHOMY MEPBUYHOMY TOKY, OOKHbI
BblAepXMBaTb MOBbILEHNE MEPBUYHOTO Toka Ha 20 % CymMMapHOW NPOAOMIXKUTENBHOCTLIO He 6osiee 2 4 B He-
aeno;

B) 4n1A TT ¢ o6MOTKamMu, MMELWUMN pasnyHble HOMUHabHbIE NepPBUYHbIE TOKW, Hambonbwuii pabo-
4ynii NepBuYHbIA TOK TT ycTaHaBNMBaOT NO HaMMeHbLEeMY 3HAYEHU0 HOMUHA/IbHOIO NMEPBUYHOTO 3HAYEHMUSA
TOKa O6MOTKM C y4eToM ANIMTENLHOrO neperpesa;

r) gna TT Ha HanpshxeHue 110 kB u Bbille B 3KCM/yaTauWMOHHON AOKyMeHTauuu crnepyeTt ykasblBaTb
BEJINYMHY ero neperpys3oyHoii cnocobHocTu gnntenbHocTeio 10 ¢, 1 MyH, 20 MUH B 3aBMCUMOCTK OT TeEMMepa-
TYpbl HapyXHOro so3gyxa B AmanasoHe oT MuHyc 5 °C go nntc 40 °C c warom 5 °C. [loBTOpHaa neperpyska
JonyckaeTcsa TO/IbKO nocsie Bo3BpalweHns TT K HOMUHa/IbHbIM NapameTpaMm TemnepaTypbl (Tpebyemoe Bpems
ONA BO3BpalLeHUs K HOMWHaNbHbIM NapameTpam TemnepaTtypbl MOXeT ObiTb onpefeneHo Mo MNOCTOSAHHON
BPEMEHW HarpeBa, NpuBefeHHOW nsrotoButesnem). MNMpegen gonyckaemMoin NOrpewwHocTy 415 4aHHOTO pexnma
He HopMmupyeTCA.

6.9 TpeboBaHMA K CTOMKOCTM NPU TOKaxX KOPOTKOro 3aMblKaHUA

6.9.1 TT fO/KHbI 6bITb YCTOWYMBLIMU K 31EKTPOANHAMUYECKOMY U TEPMMUYECKOMY BO34ENCTBUAM TOKOB
K3, napameTpbl KOTOPbIX HE NPEBbIWAT YCTAHOBAEHHbIX 3HAYEHWI;

a) ToKa 3M1eKTPoANHaMUYEeCKON CTOWKOCTU /4 AWM ero KpaTtHOCTW K4 no OTHOWEHWI K amninTyge HOMU-
HaNbHOrO NMEPBUYHOIO TOKA,;

6) TOKa TepMMWYECKOW CTOMKOCTW /T Wan ero KpaTHOCTM KT MO OTHOLWEHWI K HOMUHAa/IbHOMY NEPBUYHOMY
TOKY;

B) BpeMeHu npoTtekaHusa Toka K3 £, paBHoro 3 c.

6.9.2 3HauyeHWs ToKa 3/1EKTPOAMHAMMWYECKOW CTOWKOCTUM /| © TOKa TEPMMWYECKOW CTOMKOCTW /T AO/KHbI
COOTBETCTBOBATb C/eAylolWeMy YC0BUIO:

®

MpumeyaHune — Ons TT, ANS KOTOPbLIX NOCTOSIHHAs BPEMEHW MEpPBMYHOrO Toka Ta He 3afaHa, oHa NpPUHUMa-
etcsa pasHoit 0,045 c.

n
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6.9.3 B TexHu4yeckoli gokymeHTauunm Ha TT KOHKPETHbIX TMMOB W 3KCNAyaTauWOHHOW AOKYMeHTauuun
LO/DKHbI ObiThb YKa3aHbl: 3Ha4YeHne Toka TEPMUYECKON CTOWKOCTUM WU ero KpaTHOCTb K HOMUHaNbHOMY TOKY,
BpeEMS NpoTeKaHWs TOKa, a Takke 3HayeHue ToKa 3NeKTPOoLUHAMUYECKON CTOWKOCTW WKW ero KpaTHOCTb K
amMnauTyge HOMWHA/IbLHOIO MepBUYHOrO TOKa.

6.9.4 K LWWWHHbIM, BCTPOEHHbLIM 1 pa3beMHbiM TT Tpeb6oBaHMe No 3/IeKTPOANHAMUYECKOA CTOWKOCTU He
npeabAaBAsA0oT.

6.10 O603Ha4yeHNe BbIBOAOB 0OMOTOK

BbIBOAbI NMEPBUYHBIX N BTOPUUYHBLIX OOMOTOK M BTOPUYHbIEe 06MOTKM TT crnefyeT o603HayaTb B COOTBET-
CTBUYK C Tabnuuein 6.

NnHeliHble BbIBOAbI NEPBUYHOM 0OMOTKM, a TakKe COOTBETCTBYHOLLNE MM CTOPOHbI WWHHBIX, BCTPOEHHbIX
N padbeMHbIX TT, HE NMEKLWMNX COOCTBEHHON NepBUYHOM 0OMOTKKM, 0603HavYarT J11un N12.

O603Ha4YeHNss HAHOCAT Takum 06pa3oM, YTO6bl B OAMH W TOT XXE€ MOMEHT BpeMeHu BbiBogbl /1., H.,, ...,
Hnwu 1, ..., Vb nMenn ognHaKOBYI NOMSAPHOCTb, T. €. YTOOLI MPU HanpaB/EHUM TOKa B NEPBUYHON 06MOTKE OT
N~ HA( ..., Hnk K-p K2, ...Kn, /12 BTOPUYHBIA TOK NpOXoAua no BHewHen uenu (npubopam) ot N1k N2, ..., Un.

MapknpoBKka BbIBOAOB BbINO/IHAETCA OT 60/iee BbICOKOrO Knacca TOYHOCTU K 6osiee HU3KOMy. BbiBogam
06MOTKM BbICLLETO Kflacca TOYHOCTM NpucBanBaeTcs UNGPOBO/ MHAEKC MEHbLUEro 3Ha4YeHus.

O603HavYeHnsa BbINOMHAKT NPOMNUCHBIMU ByKBamMu pycckoro andasuTta B coyeTaHumn ¢ undpamu. Lindpsbl
pacnonaratT B O4HY CTPOKYy ¢ 6ykBamu (Hanpumep, f11) nnn B nHgekce (Hanpumep, JLi.

[onyckaeTca ncnonb3oBaTb 0603HAYEHUS NaTUHCKMMKU OykBamu, Hanpumep ANS BTOPUYHbLIX O6MOTOK
S1—S2, ana nepBuYHbLIX 06MOTOK P1—P2.

Tabnuya 6— O603HAYEHNs BbIBOAOB M 06MOTOK TT

O6motka TT O603Ha4YeHe BbIBOAOB M 06MOTOK
C ogHoit cekupen C HEeCKONIbKUMUN CEeKLMAMMU
nl n2 nl k1l
MNepBrnyHas
Ho Ko
HM n2

TT c ofHOIi BTOPWYHOI OGMOTKOIA

6e3 OTBETB/IEHUIA C OTBETB/IEHNSIMU
Hi n2 N1 n2 Vn
BTopnyHas
TT C HECKO/IbKMMYW BTOPUYHbLIMY 06MOTKaMu
6e3 OTBETB/IEHUIA C OTBETB/IEHNSAMU
im 1m2 2m1 212 3. 3n2 31n

6.11 TpeboBaHusa K KOHCTPYKuunM — no FOCT P 70507.1—2024, nogpasgen 6.11.

6.12 TpeboBaHus K HagexHocTn — no NOCT P 70507.1—2024, nogpasaen 6.12.

6.13 KomnnektHoctb — no NOCT P 70507.1—2024, nogpasnen 6.13.

6.14 MapkupoBka — no NOCT P 70507.1—2024, nogpasgen 6.14. Mpu 3TOM Ha Tabnmuke TEXHUYECKNX
JaHHbIX AONOMIHUTE IbHO A0/DKHbI 6bITh YKasaHbl cinefylolme napaMmeTpbl:

a) Homep BTOPUYHOI 06MOTKM (TONbKo AnA TT ¢ gByms unu 6onee BTOPUYHbIMKU 0O6MOTKaMK);

6) HOMMHaNbHbLIN KO3(hpuuneHT TpaHcopmaLum 06MOTOK (B BUAE OTHOWEHNA HOMUHAbHBIX NEPBUY-
HbIX Y BTOPUYHBIX TOKOB).

12
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MpumeuvaHunsa

1 Ana TT, y KOTOpbIX KO3IULMEHT TpaHcopMaumMn U3MeHsIeTCa nyTeM WU3MEHEHUSI Yyucna BUTKOB MepPBUYHbLIX
06MOTOK, HOMUHAJIbHbIE NEPBUYHBbIE TOKN YKa3bIBAOT Yepes Tupe «—», Hanpumep 300—600— 1200/5 A.

2 ina TT, y KOTOpbIX KO3M(ULUMEHT TpaHCopMauumy N3MEHSETCA MyTeM W3MEHEHUS] Yucna BUTKOB BTOPUYHbLIX
06MOTOK, HOMUH&/IbHbIE MEPBUYHbIE TOKU YKa3blBAKOT Yepes Kocyto vepTy, Hanpumep 300/600/1200/5 A,

B) K/acC TOYHOCTM ANS BTOPUYHbIX 0OMOTOK cornacHo 6.7;

r) HOMUHaNAbHbIA KO3P(hMUuMeHT 6e3onacHocTU K6 HOM (411 BTOPUYHBLIX OOMOTOK, MpegHa3Ha4yeHHbIX
ONS n3mepeHus);

A) 3HayYeHue HOMUHa/IbHOWN npefenbHol KpaTHOCTM KHoM (4151 BTOPMYHLIX 06MOTOK, NpeAHa3Ha4YeHHbIX
ANS 3aWnThbl);

€) HOMMWHasbHasi BTOpUYHasi Harpyska S2hom unu ~ 2HOM, B-A unn Owm;

X) HOMMWHaNbHbIA KO3 (PMUMEHT NepexogHoro pexuma KnpHom (4ns knaccoB TouyHocTu TPY, TPE,
TPZ).

Onsa TT c 0OTBETB/AIEHMSAMU HA BTOPUYHbIX OOMOTKax MeTposiorMyeckue napamMmeTpbl yKasbiBawT /15 KaX-
[0ro OTBETB/IEHUA.

Mpn HepocTaTke mMecTa Ha Tabnuyke AoNyckaeTcs AaHHble HAHOCUTb B COYeTaHuu M nocneposaTeslb-
HOCTW COrNacHO HMXeNpuBeAeHHOMY Mpumepy.

Mpumep — MapkupoBka TT:

5P/30 10 (HOMUWHaJ/IbHBIM KNacc TOYHOCTU 5P, HoMnHanbHasa BTopuyHast Harpyska 30 B mA, HoMHanbHas
npesenbHas KpaTHoCcTb 10);

0,5/20 10 (HOMUHasbHbINM Kacc TovHocTu 0,5, HOMMHaIbHasA BTOpMYHas Harpyska 20 B mA, HOMUHasIb-
HbI KO3hULUMEHT Ge3onacHocTwu 10);

0,5(10PR)/20 20 (HOMUWHa/bHbIA KNacc TOYHOCTU Ansa uamepeHns 0,5 n gna 3awmTbl 10PR HOMUHaNbHaA
BTOpUYyHas Harpy3ka 20 B A, HoOMMHanNbHaaA npegenbHas KpaTHOCTb 20).

6.15 Ynakoska — no NOCT P 70507.1— 2024, noapa3gen 6.15.
7 TpeboBaHusa 6e30MacHOCTU

TpeboBaHns 6e3onacHocTM — B cooTBeTcTBUM ¢ TOCT P 70507.1—2024, pasgen 7.

8 MpaBunna npremku

Mpasuna npuemkn — B cootBeTcTBUM € TOCT P 70507.1—2024, pasgen 8. lNpu atom gna TT ycTtaHas-
NnuBaKT ucnblTaHMA no Tabnuue 7.

Tab6nuuya 7— Wcnbitanusa gna TT

Heo6X0ANMOCTbL NPOBEAEHUS UCTIbITAHNI

HanmeHoBaHVe ucnbiTaHUA U NPOBEPKN B Uenax TexHuueckue MeTOp‘
posep sopmaenng  (GaIMGM-  npvemo-  nepuo-  TpeGosaHws KOHTpONS!
y PKA KauMOHHbIX CAAaTOYHbIX  ANYECKUX
TMna
1 MpoBepka Ha COOTBETCTBUE Tpebo-
PoBeP P + + + + 6.1, 6.101) o 9.11)
BaHMAM COHOPOYHOr0 YepTexa
2 licnblTaHWe 3N1EeKTPUYECKO  MNpoY-
HOCTU M30M1ALMM MEPBUYHON OOBMOTKM
4 P ; + + + 6.4.11) Mo 9.2.117
OOHOMUHYTHbIM ~ HanpshkeHNem  npo-
MBbILL/IEHHON YacTOoTbI
3 VcnbiTaHne 3NeKTPUYECKO  Mpou-
HOCTW U3015UMM MEPBUYHOM OBMOTKM
OOHOMUHYTHbIM ~ HanpshkeHnem  npo-
A y P P - + - - 6.491)  M09.2.10)

MbILL/IEHHON Y4aCTOTbl Fa30HamNO/IHEH-
HbiX TT npu pgasneHuu rasa, paBHOM
aTMmochepHomy

4 cnblTaHne 3NEKTPUYECKO MPOYHO-
CTU U30M1ALUUN  HaNPsHXKEHUSMU  TPO30- - + - - 6.4.11) Mo 9.2.11»
BbIX MMMY/IbCOB
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MpogomkeHne Tabnuubl 7

HanmeHoBaHMe ucnbiTaHUA 1 npoBeEpPKn

5 WcnbiTaHne 3M1eKTPUYecKoi NpoYHO-
CTV M3015UMM NEepPBUYHO O0OMOTKM TT
HOMUHa/IbHbIM HanpshkeHnem 330 kB n
BbllLEe HanpshkeHWeM KOMMYTaLUOHHO-
ro umnysnbsca

6 VicnbiTaHne BHYTPEHHE Un30nauMn
nepByYHON OBMOTKM Mac/IOHaNosIHEH-
HbIX TT Ha CTOWKOCTb K TENSI0OBOMY MpO-
6010

7 WcnblTaHns  3NEeKTpUYEeCcKon  npou-
HOCTW M30NAUMN BTOPUYHBIX OOMOTOK
OAHOMVHYTHbIM  HarnpshkeHuem  npo-
MbILL/IEHHON YacTOTbl

8 V3mepeHue conpoTuBieHWss M30Ns-
Ly 06MOTOK

9 VicnbiTaHne M30NAUMN  NEPBUYHON
06MOTKM Mac/IOHaMNoNHEHHbIX TT HO-
MUHaNbHbIM  HanpshkeHnem 330 kB un
BbllLle MHOTOKpaTHbIMW  Cpe3aHHbIMU
nmnybcamu

10 W3mepeHne ypoBHSA YaCTUYHbIX pas-
psgos

11 N3mepeHue TaHreHca yrnia LUasek-
TPUYECKNUX noTepb MAacNsAHOM K mac-
No6GapbepHoit  M30M1AUMN  NEPBUYHON
obmoTkn TT

12 VcnbiTaHrMe mMacna MacnsiHbIxX TT:

- ornpegeneHvie NPOBUBHOIO Hanpsxe-
HUSA

- onpegeneHne TaHreHca yria ananek-
TPpUYEeCKNX noTepb Macna

- onpefeneHvie Baro- v razocoaepxa-
HMA (XpomaTorpadmueckmini aHanms)

13 MpoBepka ANVHBLI  NYTU  YTEYKU
BHELLHEe nsonsauum

14 Vi3mepeHne CONpOTUB/IEHNSA nep-
BUYHbIX M BTOPUYHLIX OBMOTOK MOCTO-
AHHOMY TOKY

15 WcnbiTaHne BHeWHel u3onaumMnm B
OTHOLLEHWUW YPOBHA paanonomMex

16 Onpepenexve KOMMMYECTBEHHO
YTEUKM rasa ra3oHanosIHeHHbIX TT

17 WcnbiTaHue Mac/10Hano/IHEHHbIX
TT Ha repmMeTn4yHOCTb

18 VicnbITaHMs Ha YCTOMYMBOCTb K BO3-
OeiCTBMI0  KNMMaTnyeckmx (hakTopos
BHeLLHeli cpegpl

14

Heob6xoAMMOCTb NPOBEeAEHNSA UCNbITAHWUIA

B LieNsx
yTBEpPXAEHUs
Tmna

KBanndu- npmuemo- nepuo-
KaUWOHHBIX CAATOYHbIX ANYECKUX

+ - -
o - -
+ + +
+ + +
o) - -
+ + +
+ + +
+ + +
+ + +
+ - -
+ - -
+ + +
+ . -
+ + +
+ + +
+ - ]

TexHuyeckne
TpeboBaHus

6.4.11)

6.4.21)

6.4.31)m
6.4

6.4.41)

6.4.51)

6.4.61)

6.4.71)

6.4.71)
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6.4.81)
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6.61)
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OKoHuaHVe Tabnuupl 7

Heo6x04MMOCTb NPOBEAEHNS UCTbITaHW

HavmeHoBaHue ucnbiTaHusa n NpoBEPKU B Uenax TexHudeciue MeTO'D'

TeepKaeHNS KkBanudum- npuemo- nepwuo- TpeboBaHua KOHTpONA

y Tna KauMOHHbIX CAAaTO4YHbIX ANYECKUX
19 WcnbiTaHust Ha YCTOMYMBOCTL K BO3- i
LeNCTBUI0 MEXaHNYECKMX (DaKTopoB ) 6.2.51) Mo 9.71)
20 VcnblTaHe Ha NPOYHOCTb  MpuU ) + ) i 6.15.2; Mo 9.81)
TpaHCNopPTUPOBaHUN 10.11) '
21 WcnblTaHne ynakoBky Ha cbpachbl- i n i ) 6.15.2; Mo 9.91)
BaHve 10.11)
22 MopTeepxieHune cpepHeil HapaboT-
o 10 cf‘TKag'z‘)'q Pea P - - - + 6.12.11) Mo 9.131)
ggo?g:“e:::ame Ha CTeneHb 3aluTbl i + i i 7.31) Mo 9.111)
iglel/ll(%n_lla—l_lT_aHme Ha BHYTpEHHee fayro- i o ) i 6.11.71) Mo 9.101)
25 lcnbiTaHWe ra3oHanosiHEHHbIX TT

- + - +

NOBbILLUEHHbIM JaB/IEHNEM 6.11.4.51) Mo 9.121)
26 VcnblTaHWe Ha Harpes Npu NpPoAos- ) + ) i 6.8 Mo 9.14
XUTENBHOM pexnmMe paboTbl ' '
ﬁ;uMM;nblTaHm MEeXJyBUTKOBOW U30- ) " i i 6.4 Mo 9.2
28 TlpoBepka NonsgpHocTU + + + + 6.10 Mo 9.15.1
29 OnpegeneHve NorpeLiHocTen + + + + 6.7.2; 6.7.3 Mo 9.15
30 lMpoBepka npeaenbHON KpaTtHOCTU Pasnen 5
(onpepenexne MNoOMHOM MOrPELLIHOCTK) + + - + 6A7 3 ’ Mo 9.16
BTOPWYHbLIX 0OMOTOK A/191 3aLLUTbI o
31 MNpoBepka koadhchuumeHta  6e3-
0NacHOCTV BTOPUYHBLIX 0OMOTOK ANs U3- + + - + Paspen 5 Mo 9.16
MepeHuii
32 OnpeperieHne HanpsXeHns Hamar- " " + " 6.7.5 Mo 9.17

HUYMBaHWSA BTOPUYHBLIX 06MOTOK (BAX)

33 VicnbiTaHWe Ha CTOWKOCTb K TOKaMm
K3 (ucnbiTaHua Ha aneKkTpoavmHamuye- - + - - 6.9 Mo 9.18
CKYHO 1 TEPMUYECKYH CTOMKOCTb)

34 OnpepeneHve KoaphmmeHTa " + + "

OCTaTOYHON HaMarHmyeHHocTn Kr Pasaen 5 foB.11
35 OnpepeneHve WHAYKTUBHOCTU Ha-

MarHnumaHmsa LHAIVIM NOCTOSAHHON Bpe- + + + + 6.7.6 Mo B.1.2
MeHn TS

36 OnpepeneHve nOrpewHocT# B ne- n + ) + 6.7.3 Mo B.2

pexogHom pexumve K3

1) CmoTpm cooTBeTcTBYOLWME NyHKTHI FTOCT P 70507.1—2024.
2) MNoaTteepxaeHve cpegHeil HapaboTkn 40 OTkas3a nepBbllii pa3 NpoBoAAT Yepe3 10 neT nocne Havasna cepuiiHoro
Npov3BOACTBA. 3aTeM He pexe OHOro pasa B NATb JIET.

MpumeuyaHue — 3HaK «+» 03HAYAET, YTO UCTbITAHUSI NPOBOSAT, 3HAK «-» — HE NPOBOAAT, BykBa «O» 03HAYaET,
YTO MCMbITAHWE MPOBOAST, €C/IN 3TO YKa3aHO B CTaHAapTe Ha TT KOHKPETHOro Tvna.
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9 MeToabl KOHTPONA

9.1 lpoBepka Ha cooTBeTCTBME TpeboBaHusaM cbopoyHoro yepTtexa no NOCT P 70507.1—2024, noa-
pasgen 9.1.

9.2 WcnbiTaHue nsonaunum — no NOCT P 70507.1—2024, nogpasgen 9.2 v cnefyrowmmMn ONOSHNTENb-
HbIMW YCOBUAMUN UCMbITAHUA MEXAYBUTKOBON U30NAUNN:

a) npu MCNbITAHNAX MEXAYBUTKOBOW U30NALUN MCMbITyeMas BTOpUYHasA 06MOTKa A0/HKHA 6biTb pa3oMm-
KHYTa, a ocTaslbHble BTOPUYHbIe OOMOTKM (MPU HANUYUN) — 3aMKHYTbl HAKOPOTKO; Yepe3 NepBUYHY0 0OOMOTKY
TT nponyckalT TOK, 3Ha4YeHMe KOTOPOro onpeAesiaT B COOTBETCTBMM C TpeboBaHusamun 6.4.4,

MpumeyaHne — Llenbio HacToAWEro MCNbITaHUS ABMSIETCA He BOCNpoOM3BedeHue ycnoBuii pabotbl TT npu
Pa30MKHYTO BTOPUYHON LienW, a NpoBepKa KayecTBa MEXAYBUTKOBOW M3015UMK1, NO3TOMY (hopMy BOJHbI TOKa W Hamnpsi-
XEHUSA He HopMUpyYtoT. [onyckaeTcs npoBefeHue UCMbITaHUS MNP HECKOSIbKUX OHOBPEMEHHO Pa30MKHYTbIX BTOPUYHbIX
06MOTKax, ecnv CpaBHUTENbHLIMU UCMbITAHNAMW HA OAHOW U TOW e yCTaHOBKEe [0Ka3aHo, YTO pe3y/bTaTbl UCMbITaHWi
He yxyaLlarTcs;

6) pgonyckaeTcs MMUTUPOBATb NEPBUYHYO 0OMOTKY TT OAHUM WM HECKOSIbKMMUW BUTKamMu nposoja, npu
3TOM 3a HOMWHA/IbHbIA MEPBUYHbLIM TOK MPUHMMAKT Takoe 3HavyeHue, Npy KOTOPOM COXpPaHAeTCs 3HauvyeHue
HOMMWHaIbHbIX aMNepPBUTKOB;

B) WHAYKTMpyeMOoe BO BTOPWUYHOI OOMOTKE HanpsXxeHwe AOnyckaeTcsa onpefensaTb:

- HENnoCcpeACTBEHHbIM NU3MEPEHMEM HANpPsHKEHUA Ha BbiBOAAX WCMbITYEMON BTOPUYHON 06MOTKY;

- U3MEepEeHVEeM HanpsHKeHWS Ha BbiBOAAX MEPBUYHON WM «KOHTPOJIbHOW» OOGMOTKM, Ha0XEHHOM
BPEMEHHO NOBEPX MUCMNbITYEMOW 0OMOTKN, Y YMHOXEHNEM U3MEPEHHOIO 3HAYEHUS HAMNPSXEHNA Ha OTHOLWeEHNe
yncesn BUTKOB BTOPWUYHOW MWW KOHTPOJIbHOW 1 NepBUYHOWK 0GMOTOK;

r) NepBUYHbIV TOK (geincTBylOLWEE 3HAYEeHUEe) criegyeT naMmepsatb TT M amnepmMeTpoM K1acCoB TOYHOCTU
He Huxe 1.

TT cuuTaloT BblAEPXABLWMM MCNbITAHWE, €C/IM B NPOLLECCe UCMbITAHUA MEXAYBUTKOBOI M30N1ALMM BTO-
PUYHbIX OOMOTOK HE NPOU3OLLIO PEe3KOro yBe/IMYEHUsT NEePBUYHOIO TOKA WAN YMEHbLUEHUS UHAYKTUPYEMOro
HanpsXxeHus.

HanpsixeHue, WHAYKTMPYEMOE BO BTOPWUYHON 06MOTKe (aMnauMTyAHOE 3HauyeHue), crepyeT onpege-
NATb C NorpewHocTblo He 6onee 10 % npubopamu, UMELW MU BbICOKOE BXOLHOE COMPOTUBAEHME, Hanpu-
Mep 3/1EKTPOHHbLIM BOJIbTMETPOM WM 3/1EKTPOHHO-/TyYeBbIM, UM LU poBbIM ocuunnorpagom c genvrtenem
HanpshkeHus. JlonyckaeTcsa MCNONAb30BaTb A1 U3MEPEHUS HanpsXeHus BOSIbTMETP, pearvpyrowuin Ha am-
NANTYLHOE 3HAYEHWE HANpsXeHUs, HO rpafyvpyemMblii B 4EACTBYOLWMNX 3HAYEHUAX CUHYCOMAANbHON KPUBOIA.
B sToM cnyyae HanpshxeHue, nokasbiBaeMoe NpubopomM, AO/DKHO OblTb YMHOXEHO Ha >/2.

JonyckaeTca BMECTO N3MEPEHMS TOKa OrpaHN4YnBaTbLCSA KOHTPOJIEM 3a €ro U3SMEHEHWEM B C/lyyae, Korga
onpegenswleli Be/IMYMHOW NPU UCMbITAHUN ABNAETCA aMNAUTYAHOE 3HAYeHMe HanpsXeHus, 1 aHanormMyHo
JOnyckaeTcs BMECTO M3MEPEHUA HanpsHKeHWs OrpaHMuMBaTbCA KOHTPONEM 3a ero M3MeHeHuMeMm B crydvae,
Korga onpefenstouwein Be/IMYMHOW Npyu UCNbITAHUN SBNSETCA MEPBUYHbLIA TOK.

9.3 WcnbiTaHMe Ha paguonomexun — no NOCT P 70507.1—2024, nogpasgen 9.3.

9.4 OnpepeneHne KOANYECTBEHHON yTeuyku rasa rasoHanosiHeHHbix TT — no TOCT P 70507.1—2024,
nogpasgen 9.4.

9.5 Vi3mepeHune CoONPOTUB/IEHMS NEPBUYHBLIX U BTOPUUYHBIX OGMOTOK MOCTOSAHHOMY TOKY

9.5.1 WN3mepeHue CONpPOTUBMEHUA NEPBUYHON OBMOTKM MOCTOSAHHOMY TOKY C/llefyeT BbINOSHATbL MUKPO-
OMMETPOM C HOMMUHA/IbHLIM NEPBUYHLIM TOKOM He MeHee 100 A, fonyckaeTcs MeHbllee 3HaYeHue Toka, ecnu
HOMMWHAasbHbIA TOK NEPBUYHON 0O6MOTKM MeHbwe 100 A. Mpu M3mMepeHnn ConpoTUBIEHNS NEPBUYHON OOMOTKM
BbIBO/bl BTOPUYHbBIX OOMOTOK A0/IKHbI 6bITb 3aMKHYTbl HAKOPOTKO.

9.5.2 M3mepeHune conpoTUBAEHNS BTOPUYHbIX 06MOTOK NOCTOAHHOMY TOKy — no FOCT P 70507.1—2024,
nogpasgen 9.5.

9.6 WcnbiTaHMe mac/ioHano/IHeHHbIX TT Ha repMeTnyHoCcTb — no TOCT P 70507.1—2024, nyHKT 9.6.

9.7 WcnblTaHMA Ha yCTOWYMBOCTb K BO34EMCTBUIO KIMMAaTMUYeCKnX (DakTOpoB BHELWHEN cpefbl U MexaHu-
Yeckum BHELWHUM Bo3geicTByWw MM dpaktopaM — no FOCT P 70507.1—2024, nyHkKT 9.7.

9.8 WcnbiTaHMe Ha NPOYHOCTb Npu TpaHcnoptuposaHnm — no NOCT P 70507.1—2024, nogpasgen 9.8.

9.9 VcnbiTaHue ynakoBku Ha cbpacbiBaHne — no NOCT P 70507.1—2024, nogpasgen 9.9.

9.10 WVcnbiTaHne Ha BHyTpeHHee ayrosoe K3 TT — no NOCT P 70507.1—2024, nogpasgen 9.10.

9.11 WcnblTaHMe Ha cTeneHb 3awuTbl 060s104ek — no FOCT P 70507.1—2024, nogpasgen 9.11.
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9.12 KcnbiTaHne razoHanosiHeHHbIX TT NoBbIWEHHbIM AgasneHnem — no FOCT P 70507.1—2024, noa-
pasgen 9.12.
9.13 MopaTeBepxaeHne cpefHeli HapaboTkn o otkasza — no NOCT P 70507.1—2024, nogpasgen 9.13.

9.14 VcnblTaHMe Ha Harpes

9.14.1 TT wcnbiTbiBaloT no FOCT 8024 npu Haubonblwem paboyem NepBUYHOM TOKE.

9.14.2 VcnblTaHne NPOBOAAT MPU HOpPMasIbHOW TemnepaType mcnbiTaHuini no FOCT 15150, ecnu B HOp-
MaTUBHbIX AOKYMeHTax Ha TT KOHKPETHbIX TUNOB He NpeayCMOTPEHbl UHble YC/TOBUA.

9.14.3 MMpun ucnbiTaHum TT, MMeWMX COBCTBEHHYH NEPBUYHYD O0OMOTKY, TOK K BbiBOAAM MEPBUYHOW
06MOTKM cnefyeT NoABOAWTH MPOBOAAMU WA LWUMHAMWU OJ/INHOW He MeHee 1,5 m.

TT, npegHasHayeHHble AR 3KCnayatauuy C KOHKPETHbIM TUMOM MPOBOAA WAW LUWHLI, [OMNYCKaeTCca Wc-
nbiTeiBaTb 6€3 yyeta TemnepaTtypbl NPOBOAHWKOB, NOABOAALLMX TOK K MEPBUYHON 0O6MOTKe. B atom cnyuyae
NPOBOAHWKN, NOABOAALLME TOK NPU UCMbITAHUU, A0/KHBI COOTBETCTBOBATbL YC/IOBMAM UX aKCnayaTaLuu.

9.14.4 LUwnHHbIE, BTY/NIOYHbIE, BCTPOEHHbLIE M pa3beMHble TT UCNbITbIBAKOT B NEPBUYHOM TOKOBeAyLLEM
KOHType, pa3Mepbl KOTOPOro AO/IXHbl ObiTb YCTAHOB/IEHbI B HOPMATUBHbLIX OOKyMeHTax Ha TT KOHKpPEeTHbIX
TUNOB.

9.14.5 TT Cc HECKONBbKMMU KOIPPULUMEHTaAMWN TpaHCopMaLmnn, Noslyd4aeMbiMU NePeKtoYeHNEM CeKLni
NnepBUYHO 0OBMOTKM, UCMbITIBAKT NPU BCEX KO3hhuymeHTax TpaHcopmaLumu.

9.14.6 BTOpu4YHble 06MOTKM TT MNpM MUCNbITAHUWU AOJ/DKHbI OblITb 3aMKHYTbl Ha HOMWHA/IbHYIO Harpysky
NN HaKopOTKO.

9.14.7 3HauyeHus npesbllWeHNa TemnepaTyp oo6moTok TT Ha yacTtoTy 60 'y AT60 crnepyeT KOpPPEKTUPO-
BaTb cneAywwym obpasom:

a) ana TT go 1000 A nnm gna TT 6e3 cCOGCTBEHHON NEPBMUYHON 0OMOTKM Ha NHO6bIe HOMWHA/IbHbIE TOKMK:

A760 = 1.054T50, (6)
roe AF50 — npesbilweHne Temnepartypbl, onpegeneHHoe onbITHLIM nyTem npu yacTtote 50 Iu;
6) ana TT ¢ cO6GCTBEHHOI NEPBUYHON OOMOTKOM Ha HOMUHaNbHbIE TOKM cBbiwe 1000 A:

0760=1,11750. @)

9.14.8 Ana onpepeneHus neperpy3oyHoli cnocobHoctn TT nocne AOCTUXEHUA yCTaHOBMBLUErocs Te-

NA0BOr0 pexuma npu HOMUHaNIbHOM NEPBUYHOM TOKe, Yepe3 ero NepBUYHY0 06MOTKY MponycKalT TOK Takown

BE/IMUYUHbI, NPU KOTOPOM B TEeYEHWe YCTAHOB/IEHHOIo BpemeHu no 6.8, nepeuncneHue r) npesBblilleHne Temne-

paTypbl €ro 3/IEMEHTOB HE NMPEBbLICMIO HOPMUPYEMOTO 3Ha4YeHus. [lonyckaeTcs onpegesieHne neperpysoyvHoin
CNOCOGHOCTN NEePBUYHOrO TOKA pacyeTHbIM NyTeM.

9.15 OnpepgenieHne norpewHocTen

9.15.1 lMpoBepka NONSPHOCTN M oNpefesieHne TOKOBbIX U YIOBbIX NOTrpeLHoCcTeln

9.15.1.1 TMpoBepkKy MOAAPHOCTM U ONpefesieHne TOKOBbIX U YrNOBbIX NOTpeLHOCTEn NpoBOAAT Ha TT,
NnoABeprHyTbix pasmardnunsaHnio. Metoguka pasMarHnuymBaHus AoskHa ObiTb NpuBefeHa B cTaHgapTe Ha TT
KOHKpeTHOro Tuna. NMpoBepka NoAsSAPHOCTMN U onpegesieHne norpewHoctein — no NOCT 8.217.

MeToauka nm3mepeHusa norpewHocTeld TT C paclwlMpeHHbIM Auana3oHoOM pabounMx TOKOB npuBefeHa B
npunoxexHuu b.

MeToabl onpeAeneHus NorpewwHocTen npu 3HaveHmax yactoT 50*| nan 60*| Ty fonXHbI ObITh yKasa-
Hbl B HOPMAaTMBHbLIX AOKYMEHTax Ha TT KOHKPETHbIX TUMOB.

9.15.1.2 TorpewHoCcTb UCMbITyeMoli 06MOTKM KackaaHbix TT cnegyet onpefenaTb Npy MUHUMAbHOM U
MaKCMMasibHOM 3Ha4yeHUAX Harpysok, NOAKMNYEHHbIX O4HOBPEMEHHO KO BCEM BTOPUYHbIM OOMOTKaM.

9.15.1.3 Mpu KBaNUUKALNOHHbLIX U TUMOBbLIX UCMbITAHUAX U B LEensax YTBEPXAEHUA Tuna NnorpewwHocTum
cnepfyert onpefeniATb B NEPBMYHOM TOKOBEAYLLEM KOHTYpPE COr/lacHO PUCYHKY 1.

Ecnu BO3MOXHOCTW MCNbITATe/IbHOM YCTAHOBKM He NO3BOMAIOT 06ecneunTb Tpebyemble reoMeTpuyeckme
pas3mepbl a u b, To pasmepbl a U b MOryT 6bITb YMEHbLUEHbI 40 AECATUKPATHOrO PaccTOSAsHUA OT OCUM MPOBO-
[HUKa C TOKOM [0 CpefHei IMHUM MarHMTonpoBoja.

Mpn npuemMo-cAaToUYHbIX UCMbITAHNAX AONYCKAETCA YMEHbLUEeHWe pasMepoB KOHTypa, ecnv npu Keanau-
PUKALUOHHBIX Y TUNOBbLIX UCMBITAHUAX UNN B LENSAX YTBEPXKAEHUS TUna yCcTaHOBMEHO, YTO pasHuua B 3Haye-
HWAIX MOrpeLllHoCcTen He npesbiwaeT 25 % HOPMUPYEMbIX 3HAYEHUA.
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1 1
a) 0)
1— ucnbiTyemblii TT
PucyHok 1
9.15.1.4 [MOrpeLwHoCT LWUHHBIX, BTY/IOUYHbIX, BCTPOEHHbLIX W pa3beMHbiX TT Ha HOMWHa/IbHble TOKU

cBbiwe 2000 A npu NpremMo-cAaToOUYHbIX UCMbITAHUSAX AONycKaeTcs onpeaensaTb C NepBUYHON 06MOTKONM, cCO-
CTOSILLEN M3 HECKONTbKUX BUTKOB, U NP COOTBETCTBEHHO YMEHbLLIEHHOM 3HA4YEHUN HOMMWHAMLHOTO TOKa (Takum
obpa3oM, 4TO6bl 3HAYEHME HOMMWHA/bHbIX aMNEepPBUTKOB OCTABasioOCb HEU3MEHHbLIM), €CNu Npu KBanudguka-
LMOHHbBIX M TUMOBbIX UCMbITAHUAX WM B LEeNAxX yTBepXAeHWA Tuna yCTaHOBJ/IEHO, YTO pas3Huua B 3Ha4YeHu-
SIX NOTPeLHOCTen, N3MEPEHHbIX MOA06HLIM 06pa3oM U MpuM yCcnoBusAX ycTaHoBku TT cornacHo 9.15.1.3, He
npesbliwaeT 25 % HOpMUPYEMbIX 3HA4YeHUn. MecTopacnonoXeHne BUTKOB NEPBUYHON OOMOTKN AO/KHO ObiTb
yKkasaHo B cTaHgapTe Ha TT KOHKpeTHOro tuna.

9.15.2 Mpn HEo6XoAUMOCTM MPOBEPKN CTAaBUIBHOCTM METPOSIONMUYEeCKMX XapaKTepucTuK B KayecTBe
KpUTepus ycnewHocTu APYrMX UCNbITaHuii ee cnefgyeT NpPoOBOAWTbL HEMNOCPEACTBEHHbIM onpegesnieHnem no-
rPeLHOCTEN NN NPOBEPKON KOHTPOJIbHbLIX TOUEK Ha BAX cornacHo 9.17. 3HayeHue JonycTMMOro 3MeHeHus
NOrpPeLHOCTEN NN KOHTPOJIbHbLIX TOUEK JO/MKHO ObITh YCTAHOBMEHO B cTaHgapTe Ha TT KOHKpPeTHOro tuna.

9.15.3 MMpn npuemo-cAaToUHbIX UCNbITAHUAX NOrPELIHOCTU A0MNYyCKaeTCAa U3MepPATb NPU MeHbLEeM 4uc-
le 3Ha4YeHuli TOKOB U Harpy3ok, 4em ykasaHo B 6.7, ecnim 370 060CHOBaHO pe3ynbTatamu f6bIX U3 Nepeync-
NEeHHbIX UCMbITAHWI: KBaNuuUKaLnOHHbIX, TUNOBbLIX, B LLENAX YTBEPXAEHUSA TUNA.

9.16 TMpoBepka NpeaenbHON KPaTHOCTU U KOadhrnumneHta 6e3onacHoOCTU

9.16.1 MpoBepKy NpeaensLHo KpaTHOCTM 1 KoadhpuumeHTa 6e30nacHOCTM criedyeT NpoBOAUTbL MO CXe-
Me, NPMBEAEHHON Ha PUCYHKe 2.

K anemeHTaMm cxembl NpegbsABAAOT cnefyloume TpeboBaHus:

a) koadppuumeHTbl TpaHcopmauum TTMO n TTMU gonxHbl 6bITe TAKMMKU, YTOGbLI BbINOJIHAMNOCH YC/10-
BMe no dhopmyne

nonno = nuan> (8)

rae nQ — koadppuymeHT TpaHcopmayumn TTO;
M0 — koadpuuymeHT TpaHchopmaymun TTMNO;
N — KoappuumeHT TpaHcopmayumn TTU;
nnu — koadpduumneHT TpaHcgopmauyun TTMN.
Ecnu obpas3uyosbili TT umeeT KoadhdULMEHT TpaHcdhopmaLnm, Npu KOTOPOM BbINOMHAETCH yCNnoBue
n0 = Annnu, TO NPOMEeXyTouHblA TT B €ro Uenum MoxeT OTCYyTCTBOBaTb;
6) amnepmeTpbl AL 1 A2 [ONMXHbI U3MEPATb AENCTBYHOLWME 3HAYEHNS TOKa
AmnepmeTp A2 [O/IKEH MMETb Masioe BHyTPeHHee COnpoTUBIEeHUE.
Knacc To4HOCTN aMnepmMeTpoB AO0/IKEH ObiTb He Huxe 1.
Knacc ToOYHOCTU NPOMEXYTOUHbIX TT A0/MKEeH 6biTb He Huxe 0,5.
TTO poO/MKEeH MMeTb Knacc TOYHOCTM He Hmke 0,5 nam nonHyk norpewHocTb He 6onee 0,5 %;
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Al — amnepmeTp ANA U3MEPEHUS MUCMbITATE/IbHOTO TOKa; A2 — amnepmeTp A/19 U3MepeHus Toka MOrpelHocTn; Z2 — BTOpUYHas
Harpyska B uenu ucnoityemoro TT

PucyHok 2

B) 3HaueHne Harpyskm n ee KO3 PULNEHT MOLLHOCTU AO/MKHbI 6bITh Bbl6paHbl Takum 06pa3om, 4TOObI
NOSIHOE COMPOTMB/IEHWE BHELIHEN BTOPUYHOW uenu ucnbityemoro TT (BkAloYas cONpoTUB/EHME NMPOBOAOB U
npomeXxyTo4yHoro TT) 1 ee KO3 PULNEHT MOLWHOCTU BbI/IN paBHbl 3af4aHHbIM 3HAYEHUAM (C TOYHOCTbIO 5 %).

Uepes nepBuyHbie 06mMoTkn TTO 1 TTW nponyckalT TOk yactoToih 507 TL npakTUyYeckn cuHycouanb-
HOli DOpMbl, 3HAYEHUE KOTOPOro COOTBETCTBYET NpeAesibHOW KpaTHOCTU MU KO3 PUUMEHTY 6€30NacHOCTH.
3HayeHne NepBMYHOro ToKa U3MepAlT amnepmeTpom Al.

MonHy norpewHocTb e, %, onpeaensanT no gopmyne

8:/\IA2L.}00, (9)

roe /AL — Tok no amnepmeTpy Al, A;
/A2 — TOK no amnepmeTpy A2, A.

9.16.2 Ecnwu ncnbiTaTeNbHasa ycTaHOBKA U/MAM HOpMUpyeMas TepMuyeckass CTOMKOCTb ucnbityemoro TT
orpaHuymMBaeT A/IMTENIbHOCTb NpoTeKaHus TpebyeMoro Toka, HeobxoA4uMylo ANA YCNOKOEHUs amnepMeTpos,
JonyckaeTcs onpefensatb TOK APyrMmM cnocobom, Hanpumep ocuunnorpadupoBaHuemM.

Ona TT ¢ HECKONTbKUMUN HOMUHaNbHLIMU KO3(huuneHTam TpaHcopmaLlnm, nosyvyaemMmbiMn nepeknio-
YeHnem cekuuidi nepBuYHON OOMOTKM NP HEU3IMEHHOM 3HAYEHUW HOMUHA/IbHbIX aMNepBUTKOB, MOJIHYIO MO-
rPEeLHOCTbL AONYyCKaeTCsa U3MepPATb NPU MUHUMaNIbHOM KO3dhuumeHTe TpaHcopmaLuu.

9.16.3 TT cnepyet uUCNbITbIBATb B UCMNbITaTe/IbHOM KOHTYpe COr/lacHO PUCYHKY 1. EcnmM HEeBO3MOXHO
BblepXaTb TOYHble pasMepbl UCMbITATE/IBHOrO KOHTYpa Mpu npoBepke npefesibHoON KpaTHOCTU pasmepbl a u
b He foNXHbI GbITb NpPEBbIWEHLI, & NPU NpoBepke koahduymeHTa 6e30NacHOCTU — AO/KHbI ObITb HE MEHee
YCTaHOB/IEHHbIX 3HAYEHWUIA.

Ecnu ucneiTatenbHas ycTaHOBKa He COOTBETCTBYET TpebyeMbiM reoMeTpuyeckum pasmepam a u b, 10
OHW MOTYT 6bITb YMEHbLIEHbl A0 AEeCATUKPATHOrO PaccTOsiHWS OT OCM NPOBOAHMKA C TOKOM [0 CpefHel NMHUK
MarHuTonposoza.

9.16.4 lMpepenbHy0 KpaTHOCTb M KO3 ULUMEHT 6e30MacHOCTM AOonyckaeTcss NPoBepsATb APYrUM Cno-
coboMm, KOTOpbIi AO/MKEH OblTb YyCTaHOB/IEH B cTaHAapTe Ha TT KOHKPETHOro Ttuna, ecaM npu kBanudukaum-
OHHbIX U TUMOBLIX UCMbITAHUAX WM B UeNax YTBEpXAEeHUA Tuna fokas3aHo, YTo 3TOT cnocob obecneuynsaeT
nosiyyeHne pesynbLTartoB, HE MeHee 4eM MpPU NPSAMbIX UCMbITAHUAX, HANPUMEpP NyTeM U3MepPeHus HanpsxeHus
HamarHuymsaHna no 9.17.

9.17 OnpepgeneHne HanpaXeHUa HaMmarHnynBaHus

9.17.1 MNepen Havyanom onpepeneHns HanpsXeHus HamarHnuymesaHua pekomeHgyetTca TT pasmarHu-
TMTb. MeToguka pasmarHmuneaHusa AonxHa 6biTb NpuBefeHa B cTaHgapTe Ha TT KOHKPEeTHOro Tuna.
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9.17.2 [na onpefenieHUs HanpsXeHWs HamarHnymBaHus HanpskeHue, NPUNOXeHHOe KO BTOPUYHbLIM
BbiBOAAM, M/IaBHO YBENMYMBAKT [0 YCTAHOBJIEHWA 3HAYEeHUS TOKa HamarHuuyMBaHwWA, Onpenensemoro no
dopmyne (2). Mpu ycTaHOBUBLLUEMCS 3HAYEHUM TOKA U3MEPSIOT HanpsxeHne HamarHnympaHma UHABMHa BbiBO-
Aax BTOPUYHON O0O6MOTKM. [lonyckaeTcs He BbIMO/IHATb NOABEM HaMpPsSHXXEHWA 40 YCTAaHOBUBLIETrOCs 3Ha4YeHus
TOKa HamMarHu4MBaHus, ecny M3MepeHHoe HanpsHKeHWe HamarHn4ymBaHus paBHO WAWM 6O/blLUE pPacyeTHOro.

9.17.3 WcTouHuK posmkeH obecneymBaTb CUHycouAasbHyl ¢opmy HanpsxeHus BO BCEM Amanas3oHe
n3MepsemMbIX TOKOB, BK/IlOYas U Te y4acTK/ KpMBOW HaMarHmumMBaHus, rae Bcneacteue HacbliweHus TT dopma
TOKa CTAHOBUTCA HECUMHYCOMAasbHON. 1N 3TOr0 NCTOYHUK AO/HKEH MMETb AOCTATOYHYIO MOLWHOCTbL. Koadhdu-
UMEeHT aMnnuTyAbl (OTHOLWEHWE aMMIMTYAHOIO0 3HA4YeHUs K cpefHeKkBaApaTUyHOMY) HanpsXKeHWs UCTOYHMKA
npy BCEX M3MEPEHUSX AO/DKEH ObIThb B Nnpegenax <J2+5 %.

9.17.4 [na namepeHuii cnegyeTt NpUMeHsTb Npubopbl knacca ToyHocTu 0,5 nnm 6onee TouHble. Mpubop
n3MepeHns Toka f0/KeH obecneynBaTb NPaBUIbHOCTb U3MEPEHUSA Ha HesIMHENHOM yyacTke BAX BNnoTb A0
3HauyeHNsa KoadppuumeHTa amnauTybl ToKa, paBHOro Tpem. lMpubop AN U3MEpPeHUs HanpsHXXeHus LOJIKeH
pearnposaTb Ha CpefHEBbINPAM/IEHHOE 3HauyeHwe; ecnu npubop oTrpafyvnpoBaH B CpefHEBbINPAMIEHHbIX
3HauYeHUsAX, TO nokasaHus Npubopa AO/MKHbl OblTb YMHOXEHbI Ha KoadduumeHT 1,11, AnsA nonyvyeHws pei-
CTBYIOLLEro 3Ha4YeHus.

9.17.5 Vi3amepeHue HanpsHKeHus BbINOAHAETCA HEeNnoCpeACTBEHHO Ha BbIBOAAX UCMbITYEMOV BTOPUYHOM
06MOTKM MpPU Pa30MKHYTbIX NEPBUYHON O0O6MOTKE U BCEX OCTasIbHbIX BbIBOAAX BTOPUUYHbIX OOGMOTOK Ha A@aHHOM
cepAeydHuke.

9.17.6 BAX onpefenatcsl Kak COBOKYMHOCTb 3HAYEHWI HaNpPsXXeHWin HamMarHM4YnBaHusa AN psaga 3Ha-
YeHWii TOKOB HaMarHMYnBaHua M NPMBOAUTCA B TabB/IMYHOM WUAN rpacduyeckoM BuAe C yKka3aHWEM KOHTPO/ib-
HbIX To4YeK. NMpeaAnoYTUTENIbLHBIMU ABMAKOTCA 3HavyeHUa TokosB 10 %, 20 %, 80 %, 100 %, 200 % 3HauyeHusA
TOKa OT Touyku nepernba (Touka nepernba — nM3MeHeHue HanpsxeHus Ha 10 % NpuMBOAUT K YBEUYEHWUIO
Toka Ha 50 %).

9.18 lcnbiTaHMe Ha CTOWKOCTb K TOKaM KOPOTKOro 3aMblKaHUSA

9.18.1 lcnbiTaHMe NPOBOAST MPU 3aMKHYTbIX HAKOPOTKO BTOPUUHBLIX 06MOTKAxX W /Il060M MoAX0oAsLEM

AN onbiTa HanpsxeHun yactoToin 5078 'y nponyckaHnem yepes NepBUYHYKD O6MOTKY credylolwmnx ucnbita-
TEe/NbHbIX TOKOB:

a) Toka, HambonblWKii NUK KOTOPOro AosixeH 6biThb (1,0— 1,05)/4, HaYanbLHOe AencTByloLLee 3HAYeHue
nepuogmMyeckoli cocTasBfsAOWEN KOTOPOro He A0/MKHO npesbiwaTtbh (1,0—1,1)/T. BpemMsa npoTekaHua Toka —
3— 10 nonynepnoaos.

YBennuyeHne Hanbosblero nNMKOBOro 3HAYEHUA TOKa W/MAW HayvalbHOIO0 3HAYeHUs Nepuoanyeckon co-
CcTaB/ALWeEl Toka 4OoNycKkaeTcs MO COrlacoBaHWIO C U3rOTOBUTENEM.

Mpn “cnbITAHUM WNHHBIX, BTYNI0UYHbIX, BCTPOEHHbIX M pa3beMHbIX TT UCNbITAHUA MO HacToAlWeMy nepe-
YNC/IEHNIO HE NPOBOAAT;

6) Toka /lucn, AeicTBylOLLEE 3HAYEHWE KOTOPOro B TeYeHue BpemeHn npoTekaHus tHAoNxHO 6bITb Ta-
KM, 4TOObl BbIMO/THANOCH COOTHOLEHKE

1.’“2'& z I—11/|cnt|/| z W‘ (10)

Ecnv npu BpeMeHn NpoTeKkaHna UCMbITaTe/IbHOro TOKA  COOTBETCTBYHOLLEM BPEMEHMW MPOTeKaHus Toka
TepMuyeckoii ctolikocTn tK B pesynbtaTe 3aTtyxaHus Nepuogmyeckoli cocTaBnsiolieli Toka, cooTHoweHune (9)
He BbIMOJIHAETCSA, AONyckaeTca yBeNMUUTb BPEMSA NpOTeKaHUsa Toka, HO He 6onee 5 c.

Mpy HanNUuMM TEXHUYECKNX BO3MOXHOCTEA UCNbITAHUSA NO NepeyncreHnsm a) u 6) HacTOALWero nyHkTa
MOTYT 6bITb COBMELLEHBI.

Mepepn ncnoiTaHnem Temnepatypa TT gomkHa 6biTh (20 = 10) °C.

9.18.2 WcnbiTaHWe NpoBOAAT B 0AHOMA3HOM MCNbITaTe/IbHOM KOHType. Pa3mMepbl U KOHUrypauus KoH-
Typa npu ucnbiTaHun TT kaTeropumini pasmewenus 2, 3, 4 n 5, a Takke paccToAHMA OT BbIBOLOB NMEPBUYHOWA
o6MoTkn TT go 6amxaliwmnx Toyek hukcaymm NPoBOAHMKOB KOHTYpa AOJ/KHbI COOTBETCTBOBATH YKa3aHHbIM B
HOPMAaTUBHbIX fOKYyMeHTax Ha TT KOHKPEeTHbIX TUMOB.

VMcnbiTaHne LWUHHBIX, BTY/I0UHbIX, BCTPOEHHbIX U pa3beMHbIX TT gonyckaeTca NpoBOAUTL NMPU MMutaluu
X NEepPBUYHON OBMOTKM HECKONIbKAMU NEPBUYHBLIMU BUTKAMM, pacnosaraeMbiMi pPaBHOMEPHO OTHOCUTE/IbHO
BTOPUYHbIX O6GMOTOK.

9.18.3 TT cuuTaloT BblAep>XXaBLWNUM UCMbITAHUE, €CNK:

a) He NpPoOM30L/I0 NOBPEXAEHWI, NPensATCTBYOWMNX ero ganbHelwen paboTe;
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6) nocne oxnaxpaeHus po temnepatypbl (20 + 10) °C TT BbigepXas MCObITaHUA MO NyHKTam 2, 7, 10
Tabnuybl 7;

B) MOrpeLHoCT BTOPUYHbIX 06MOTOK, M3MEPEHHbIE NOC/ie pasMarHnunBaHus, COOTBETCTBYIOT YCTAHOB-
JIEHHbIM KNlaccaM TOYHOCTU U He U3MEHWU/IUCL MO CPABHEHUI0 C NepBOHaYasbHbIMKU 60Mee YeM Ha MOSTIOBUHY
3HAYEHWU, YCTAHOB/IEHHbIX 411 3TUX K/aCCOB TOYHOCTHU.

B HOpMaTMBHbIX AOKYMeHTax Ha TT KOHKpPEeTHbIX TUNOB, Y KOTOPbIX M/IOTHOCTb OAHOCEKYHAHOro TOKa
TEPMUYECKON CTOMKOCTM MpPeBbIAET 3HAYEHUS:

a) y TT vactoToli 50 Iy

- 160 A/MM2 — AN MefHbIX MPOBOAHUKOB;

- 105 A/MM2 — ansa antoMUHUEBBLIX NMPOBOAHUKOB;

6) y TT vactoToli 60 Iy

- 154 A/MM2 — AN MeAHbIX MPOBOAHUKOB;

- 101 A/MM2 — a5 aNtOMUHWEBBIX NPOBOAHWKOB, A0/MKHbI ObITh YCTAHOB/IEHbI AONO/IHUTEIbHbIE KpUTE-
puun, noaTeepxgatowme, 4yto TT BbigepXan UCNbITaHMS Ha CTOWKOCTb K Tokam K3.

10 TpaHcnopTupoBaHWE U XpaHeHue

TpaHcnopTtupoBaHue n xpaHeHne — no NOCT P 70507.1—2024, pa3gen 10.

11 YkasaHuAa No aKcnyataymum

YkasaHua no akcnnyatauun — no FOCT P 70507.1—2024, pa3gen 11.

12 apaHTUK N3roToBUTENA

FapaHTnn nsrotosutesna — no NOCT P 70507.1— 2024, pa3gen 12.
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MpunoxeHve A
(cnpaBo4HOE)

Jonyckaemasa 06/1acTb NOrpelwHoOCTen anga TpaHcopmMmaTopoB ToKa
pas3/InyHbIX K/1acCoOB TOYHOCTMU

Tab6nuya Al
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lNpenen norpeLwHocTu,
YCTaHOB/IEHHbIA K1accom
TOYHOCTU 4719 3aLmMThl

PucyHok A. 1 — [lonyckaemasi 06/1aCTb NOrPELUHOCTeli BTOPUUHBLIX OGMOTOK C YCTAHOBJ/IEHHBIMU KflacCamy TOYHOCTH
[Ns1 UBMEPEHUST 1 3aLLNTI
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MpunoxeHve b
(cnpaBo4HOE)

MeToauka namMepeHnst NorpewHocTell TpaHcopMmaTopoB TokKa
C pacWwWuMpeHHbIM AMana3oHoOM pabounx TOKOB

B.1 TokoBble v yrnoBble NorpelwHocT! TT ¢ pacluMpeHHbIM Anana3oHoM paboymx TOKOB MOryT GbiTb OnpeaeneHsbl
ancbdpepeHumanbHbiM (Hy1eBbIM) METOAOM B COOTBETCTBMM CO CXeMOi (CM. pucyHok B.1) no metogmke MOCT 8.217. Koh-
KpeTHasi cxeMa, Mo KOTOpOli onpeaenstoT norpewHocT TT ¢ pacluMpeHHbIM Auana3oHoM pabouynx TOKOB, A0/DKHA ObITb
npvBefeHa B HOPMATUBHbIX JOKYMEHTax Ha TpaHCcqopMaTopbl KOHKPETHbIX TUMOB.

Mpn c6opKe CXeMbl UCMbITAHUI COEAUHEHME MPUGOPOB OCYLLECTB/ISOT B COOTBETCTBUM C TPE6OBAHUSIMU PYKOBOA-
CTBa MO0 3KCM/yaTaluy NpUMeEHsIeMbIX NPUBOPOB.

Tp— perynupoBoYHbIii TpaHcopmartop; TH— Harpy3ouHblii TpaHcdopmaTop; Tal — pabounii aTanoH; TB— BCNOMOraTefbHbIii pabounii
3TanoH; Tx— ucnbiTyemblii TT; Z — Harpyska noBepsieMoro TpaHcgopmatopa; NC — npu6op cpaBHeHUS ;------ — [AonosiHuTeNbHas
BTOpUYHas o6MoTKa (Npy MCMoNb30BaHNM paboyero 3TasioHa, BbINOTHEHHOIO MO CXeMe ABYyXcTyneHuyaToro TT)

PucyHok B.1 — Cxema gns onpeaeneHnsi TOKOBbIX M YrA0BbIX norpewHocTeld TT ¢ paclUMpPeHHbIM Anana3oHoM paboumx
TOKOB

B.2 KanemeHTaMm cxeMbl NpeabsBAAT cneayoume TpeboBaHus:
1) koadhchmumeHTbl TpaHCGOPMaLMN Pabounx 3TasIOHOB A0/MKHbI ObITb TAKMMU, YTOObLI BbIMNO/IHAIOCH YC/0B/E
nol=nx-ns, (6.1)

rae nol — KoadppumumeHT TpaHcopmauum To.,;
NX— Ko3ghuLmMeHT TpaHchopmaumm TX;
NnB— Ko3a(hdpuumeHT TpaHcopmauun TB;
2) KoathhumLMeHTbI TpaHCcopMaL M paboUumnx aTasIOHOB AO/MKHbI ObITb BblOpaHb! Tak, YTO6bI NPYOOPBLI OCTaBaIUCh
B paboyem guanasoHe TOKOB C HOPMUPYEMOI MOrpeLLHOCTbHO.
B.3 Mpu ncnbiTaHMM yCTaHaBNMBAKOT TOK B LIEMKW, PaBHblii NEPBMYHOMY TOKY UCMbITyemoro TT (cocTaBnstomii
0,1 %, 0,2 %, 150 % 1 200 % HOMUHa/ILHOIO TOKa, B 3aBUCUMOCTW OT UCXOAHbIX AAHHbIX UCMbITAHUS).
CornacHo andpdepeHumanbHOMY MeTOAy, OCHOBaHHOMY Ha CpaBHEHWWM BTOPUYHbIX TOKOB MOBEPSAEMOro 1 3Tas1oH-
HOrO TpaHCcIOpPMaTopoB A/ OnpeaesieHnst NOrpellHoCT nosepsiemoro TT, TOKW, NPUXOASLME Ha Npubop CpaBHEHWUS
(nogctaHums, cM. pucyHok B.1), [o/MKHbI 6bITb OAMHAKOBbLIMI MO HOMUHATY. 151 3TOro B CXEMY BK/IOYAOT BCoOMoraTesb-
HbI 3Ta/IOHHBIA TT, KOTOPLIA NOHMXAET (MOBbILLAET) BTOPUYHBIA TOK UcnbiTyemoro TT Ao TpeGyemMoro 3HaueHusl, paBHoOro
BTOPWUYHOMY TOKY 3Ta/IOHHOro TT.
3HayeHne Toka B Leny HeOHXOAMMO BbICTaB/IATb MO NPUOOPY CPaBHEHUS] B COOTBETCTBUM C hOPMY/I0i

leaKT = /np K (6.2)
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rae gkt — pakTMUYeckoe 3HauYeHKe Toka BO BTOPUYHOI Lieny UCMbITyeMoro TpaHcchopmaropa, %;
/Mp — 3HAYeHVe Toka Mo NpUGoPyY CpaBHEHWs!, %

K ~ nB ~ "B.HOM1"B.HOM2’

/g Hovl//B HOM2 — 3HaYeHusI nepBMYHOro U BTOPUYHOIoO TOKOB COOTBETCTBEHHO BCMOMOraresibHOro pa60L|er0 3Ta/I0Ha.

Mpumepsbl

1 Heo6xoaMmo paccunTaTb 3HaYeHNe TOoKa Ha Npubope cpaBHEHUs, [0 KOTOPOro Heo6xoAMMO NMOAHU-
MaTb TOK B Lenu ncrnblryemoro TT npu onpegeneHnn norpewHocTn ncnelryemoro TT nNpu TOKe, paBHOM
200 % HOMMHa/ILHOI O TOKa.

VcxopHble faHHble: HOMUHaNbHbIA NEPBUYHbIA 1 BTOPUYHbIA TOKN UCNbITyemMoro TT COOTBETCTBEHHO
XHoml = 600A 1 XHOM2 ~ 5A, Takmm ob6pa3om nx = 600/5 = 120.

Bbi6uparoT KO3adhpuumeH Tl TpaHCcopMaLmm STafIOHHbIX TT:

Mol - lo.Hom1”"0.HOM2,

«*» '0.HOML = X.HOML * 200/100 = 1200 A, IoHoM2 = 5°, Torga nol = 1200/5 = 240.

HaxopaT koadhthmumeH T T paHchopmalmm BCoMoraTelbHOro aTasloHHoro TT: nB=n0l/nx =240/120 = 2.
HaxoasaT 3HaueHue TOokKa Ha Npubope cpaBHEHMS, A0 KOTOPOro He06xoANMMO NOAHUMATb TOK B LEenn 1c-

nbiTyemoro TT:
lq)aKT = éﬁp Ky

roe K=nB=2, a Inp= 100 %, Toraa ldakT = 200 %.

2 Heobxoammo paccuUnTaThb 3HaUeHVe TOoKa Ha Npubope cpaBHeHUs Ip, 0 KOTOPOro Heo6xoaMMOo Nosa-
HAMaTb TOK B Lenn ncnbiryemoro TT npu onpeaesieHnun NorpewHocT UcnblimyemMoro TT npy TOKe, paBHOM
0,1 % HOMUHaJIbHOI O TOKa.

VicxogHble faHHbIe: HOMUHa/IbHbI MEPBUYHbIA 1 BTOPUYHbBIA TOKM UCTMbITyeMoro TT COOTBETCTBEHHO:
XHovl =600 A n XHoM=5A, oTcroga nx - 600/5 - 120.

Bbi6upaloT koadhruneH T bl TpaHchopMaLnm 3TanoHHbIX TT:

Moi1 ~ ~o.Hom1”0.HOM2'
rge IQHOMF - X.Hom1" 7 RA IsHOWR ~ N »Torga noN- 60/5 - 12.
HaxoaaT koadhuumeHT TpaHchopmaumm BCroMoraTe/lbHOro 3 Ta/loHHOro TT:
nB=n0l/nx = 12/120 = 0,1.

HaxoasaT 3HaueHVe ToKa Ha Npubope cpaBHEHUs, 40 KOTOPOro Heo6XxoAnMo NoAHMMAaTh TOK B Lienu 1c-
NbITYeMOro TpaHcgopmMaTopa:
!dp - -K,
akT  'np

roe K=ne=0,1, alp=1%, Torga IgexkT =0,1 %.
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MpunoxeHve B
(ob6s13aTeNIbHOE)

MeToZbl UCNbITaHWIA TpaHCOPMATOPOB TOKa A5 3aWnTbl

B.1 Onpepnensemble xapakTepUCTUKN:

- KO3(P(PULIMEHT OCTATOYHON HaMarHMyeHHocTn K»

- WHAYKTVBHOCTb HaMarHmumsaHusa Lm

- MOCTOSIHHAsA BpeMeHW BTOPWUYHOrO KOHTypa Npyu HOMUHaUTLHON Harpyske Ts;

- MIHOBEHHas NOrpeLuHOCTb B MEePexoqHoOM pexume etax g1 TT knacca TouHoctv TPY,

- MOrpPEeLLUHOCTb NEPMOANYECKON COCTABMIAIOLEN TOKa B NEPEXOAHOM pexmme eactax g TT knacca tounoctu TPZ.

HenocpencteeHHO nepes N3MepeHnemM XxapakTepucTuk pekomerHayetca TT pasMarHuTuts no 9.17.1.

JonyckaeTca NnpoBepsTh XapakTePUCTVKA APYTYIMU CMOcO6amMu, KOTOpble AO/MKHbI ObiTb YCTAHOB/IEHbI B HOPMATMB-
HbIX JOKyMeHTax Ha TT KOHKpPETHbIX TUMOB, €Cnn NpU KBa/IMMKALMOHHBIX Y TUMNOBbLIX UCTILITAHUSAX WUN B LENsX YTBEPX-
JeHns Tvna fokKa3aHo, YTOo 3TOT Cnocob o6ecneymBaeT nosyyeHe pesynbTaTos, He oT/imyatrowmxcsa 6onee yem Ha 10 %.

B.1.1 Onpegenenune koadhdmuyreHTa OCTaTovHOM HaMarHu4yeHHocTn Kr

B.1.1.1 KoadhthuumeHT ocTaTouHOi HaMarHnyeHHocT KronpeaenstoT OgHUM U3 credytowmnx cnocobos:

- MEeTOJOM MCMOJIb30BaHNSA MCTOYHMKA CUHYCOUAAILHOMO HanpsbkeHns (B. 1.1.2);

- MeTOAOM paspsiia KoOHAeHcaTopa Ha BTOPUYHYHD 06MOTKY TT nmpu pasoMKHYTON nepBuyHoii obmoTke (B.1.1.3).

B.1.1.2 OnpegeneHve koadhduLmeHTa 0CTaTOYHON HaMarHUY4eHHOCTU KIc UCTOYHMKOM CMHYCOUAAIbHOTO Hamnps-
XeHus

Cxema npoBefeHnst UCMbITaHUiA NpyBeAeHa Ha pucyHke B.1.

TT

N — nctounnk; TT — ucnbityemsiit TT; W), i(f) —ycTpoiictea peructpauun Toka n Hanpsxerus

PucyHok B.1 — Cxema UCMbITaHuiA 0T UCTOYHUKA CUHYCOUAA/IbHOTO HaMpPsHKEHWS

[Nns nonyyYeHnss NpaBUIbHOMO 3HaYeHMs1 KO3dhuUmMeHTa OCTaTouHOM HamarHuyeHHocTn Kr Heobxogumo obecne-
YNTb AOCTUKEHWNE NOMHOCTHI0 HACLILLEHHOTO COCTOSIHMA TT nepes TeM, Kak TOK HaUHET YMeHbLIAaTbCA 40 Hynsl. Kputepuem
[0CTaTOYHOCTN HaCbIWEHMS CAYXUT hopMa KpMBOi Toka (CM. PUCYHOK B.2). Ha Heil MOXHO BblAeNnTb XapakTepHble MUKn
Ha amnAUTyAe TOoKa, CBUAETE/IbCTBYHOLLME O HACTYM/IEHUN HacbilweHns. CTeneHb HaCbILLEHWS CUATAETCS AOCTATOYHOW,
ecnm Ko3ahUUMEHT aMnanTyabl (OTHOLLEHVME aMNIMTYAHOTO 3HAYeHUs K CpeaHeKBagpaTuyHoOMy) He MeHee 2,5, HO He
6onee 5.

PucyHok B.2 — XapakTepHasi ocuuiorpaMma Toka npu UCTbITaHWM OT UCTOYHUKA CUHYCOUAA/IBHOTO HanpshKeHUS
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B.1.1.3 Onpegenexue koathhmymeHTa ocTaTtouHon HamarHmyeHHocTM KrmeTogom paspsifja KoHAeHcaTopa Ha BTo-
pyuHyto 06MOTKY TT nNpy pasoMKHYTO NEpPBUYHO OBMOTKE

CxemMa npoBefeHNst UCMbITaHWiA NpruBeAeHa Ha pucyHke B.3.

MapameTpbl KOHTYpa noabdupatoT TakMMm obpas3om, UTobbl yacToTa KosebartesibHoro npoiecca B KOHType L—C oT-
NMyanacb 0T HOMUHaUTbHOW YacToTbl He 60/s1ee yem Ha +10 %.

P — perynaTtop Hanpsbkenus; T — 3apsagHblii TpaHcdopmaTtop; R — 3apsifHblii pesuctop; C — KoHAeHcaTop; L — perynupoBoyHas
(paspsifHasl) MHAYKTUBHOCTL; TT — ucnbiTyemsblit TT; u(t) u /() — ycTpoiicTBa peructpaymm Toka M HanpsikeHus; B — BbINpsMUTENb;
K — komMmyTupyioLiee ycTpoicTBo (kitou)

PucyHok B.3 — Cxema onpegeneHuns 0OCTaTOYHOM HaMarHM4eHHOCTN METOA0M pa3pdfa koHaeHcaTopa

KoHzeHcaTop C 3apsbkaeTcst OT 3apsgHoro TT [0 3HAUEHUsT HANpshKeHUs, HEOGXOAMMOTO /1St HACBILLEHUS WUCTbI-
Tyemoro TT. Mocne yero 3ambikaeTcst kod K 1 koHgeHcaTop C paspsikaeTcsi Ha BK/IKOUEHHbIE Napasiie/lbHO BTOPUUHYHO
06MOTKy UcnbiTyeMoro TT v paspsifHy0 UHAYKTUBHOCTb L (MOXET OTCYTCTBOBATL). 3HAYEHNsI TOKA Yepe3 BTOPUUHYH 06-
moTky /(f) M NafieHne HanpsxeHWsl Ha ee BbiBoAAx U(t) perrctpupytotcs LMdpoBbIM OCcLU/I0rpadiom.

[na nonyyeHVst NpaBUIBHOTO 3HAYeHUs KO3hdMLMEeHTa OCTaTOYHOW HamarHuueHHoctu Kr Heo6xogymo obecne-
UMTb JOCTVXKEHME NMOSTHOCTHH HACBILLEHHOTO COCTOSIHMS TT nepes, TeM, Kak TOK HAUHEeT YMEHbLUATLCS A0 Hynisi. Kputepuem
[LOCTaTOYHOCTM HACLILLEHUS C/YXXWUT hopMa NepBoii NoslyBO/HbI TOKA OT Hauana MPUIOKEHWs] HAMPSHKEHNs 40 MEPBOro
nepexoAa Toka uepes Hysb (CM. PUCYHOK B.4). Ha Heli MOXHO BbIAENWTL XapakTepHbIi MWK, CBUAETENLCTBYOWMIA O Ha-
CTYMMEHUN HacbIleHUs. CTeneHb HaCbILLEHUs CUMTAeTCs A0CTATOUHONW, ecni KO3a(MULMEHT aMNINTY bl 3TO NOJYBOSHbI
(OTHOLLEHVE aMNIUTYAHOTO 3HAYEHUs! K CPeAHEKBaAPaTUYHOMY) He MeHee 2,5.

PucyHok B.4 — XapaktepHas ocuuinorpammMa no Metody paspsaga KoHgeHcarTopa
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B.1.1.4 TMotokocuenneHne ¥(/) BbIMUCNAOT NO hopmyse

"¥(0) =\{u (t)-R 2-i(t)dt, (B.1)
(0]

rae R2 — conpotmBneHne BTOPUYHON OBMOTKM NMOCTOSIHHOMY TOKY;

u(t) n /() — MrHoBeHHbIe 3HAUYEHMSI HaNPsHKEHUST U TOKa, ocuuniorpagmpyemsie B onbite B.1.1.2 nm B.1.1.3.
3aBucnUMoCTb noTokocuenneHns ¥(/), onpegeneHHoro no copmyne (B.1), ot Toka /(f) rpadmueckn npepcrtasns-

eT coboil YacTb netm ructepesnca (cm. pucyHok B.5). 3HaueHme octatouHoro notokocuenneHns YL oTcunTbiBaeTcsa B

MOMEHT, KOrga, nocsie AOCTWKEHNS NOTOKOCLEN/IEHNEM 3HAYEHUS HACbIWEeHWA 4 N TOK CTAHOBWTCSA paBHbIM Hysto. Y&l

onpefensoT npu MakCMMaslbHOM MIHOBEHHOM 3HaYeHUW Toka.

a) MNpumvep onpeaeneHns OCTATOYHON HaMarHW4YeHHOCTM 6) YacTb netnm ructepesuca, BoCcnpoussoaumas
npy UCMNOJIb30BAHUM UCTOYHMKA CUHYCOMAB/IbHOTO HanpsKeHns MeTOAOM paspsfa KoHAeHcaTopa
PucyHok B.5

KoadhchuupmeHT octaTouHoin HamarHnyeHHocT Kr %, onpegenstoTt no doopmyre

Kr="4— 100, (B-2)

T sat
roe ¥ru 'Pggf— octatouHoe noToKOCLenseHNe 1 NMOTOKOCLUEN/IEHNE HACbILLEHUS COOTBETCTBEHHO.

B.1.2 OnpegerneHvie UHAYKTMBHOCTM HamarHudmBaHus Lm v nocTosHHOW BpemeHun Ts TpaHcdopmaTtopoB
ToKa gna 3awmtbl 5PR, 10PR, TPY, TPZ

NHAYKTMBHOCTb HamarHnuvMBaHus LmonpegensioT, Kak oTHoweHre AT k A/ Ha yyacTke KpUBOW HamarHM4vMBaHus,
KOTOPbIA C AOCTATOYHON CTENEHLIO NPUOIMKEHNS MOXHO CUUTATb SIMHEAHBIM (CM. PUCYHOK B.6).

B kayecTBe rpaHuL, 3Toro yyactka npuHuUmaroT 3HadeHus 20 % n 70 % oT noTtokocuenneHus T saf, CoOTBETCTBYOLLEe-
0 HaMPSHXXEHN0 HamarHnymBaHus, onpegensemoro no 9.17.

VIHAYKTMBHOCTb HaMarHM4nMBaHusa NPUHUMAaIOT pPaBHOM

N 07Tsaf - 02Tsaf _ 0.7 «OHampacd ~ 0.2 ¢ Ham.pacy
T immax70 ~ /TTaxro [0« (/T70 —1720) (®-3)

roe Ir70 v T20 — peicTBylOWME 3HAYEHUS] TOKOB, M3MEPEHHBIX MPY HANPSHKEHUAX, paBHbIX 70 % 1 20 % HanpshKeHns
COOTBETCTBEHHO;

<rT1ax70 n >TTax20 X amninTyaHble 3Ha4YeHns.
[1OCTOSIHHYIO BpeMeHN BTOPUYHOIO KOHTypa OMpefenstT, KakK OTHOLIEHME WHAYKTUBHOCTW HamarHU4MBaHWSA K ak-
TUBHOMY COMPOTUB/TIEHNIO BTOPUYHOIO KOHTYpa

(B-4)

rae RsS— conpoTuBneHne BTOPUYHOTO KOHTypa MOCTOSIHHOMY TOKy, BbluMcnsieMoe no chopmyne

Rs=R 2+ Z2hom mcos ®2- (B-5)

rae R2 — conpoTtuBieHne BTOPMYHO 0GMOTKM NOCTOSIHHOMY TOKY, NPUBEAEHHOE K TeMnepaTtype, Npu KOTOPO N3MepPSItoT
TOKW HamarHnumBaHus, Ow;

Ls — cymMmapHasi MHAYKTVBHOCTb BTOPUYHOTO KOHTYpA, BblUMCIsSiEMasi Nno oopmyse
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PucyHok B.6 — OnpepeneHve NHAYKTUBHOCTY HamarHuynBaHns

U o+ +n (8:6)

rge Lm— MHAYKTMBHOCTb HaMarHn4nBaHus, paccumtaHHas no cgoopmyne (B.3), H;
LH— vHAYKTMBHOCTL Harpysku, BbluMcnsiemas no dpopmyrne

Lh = -A Z2HOM-sin <P2 (87)
L2 — WHAYKTUBHOCTb PaccesHusl, ec/i ee 3HaUYeHWE yKasaHo B IKCM/yaTalMOHHOW fOKYMeHTauum.

B.2 OnpepernieHne NOrpewwHOCT TpaHCopMaTopoB Toka Ansa 3awuTtbl TPY, TPZ B nepexogHOM pexume

KOPOTKOro 3amMblKaHUs

MpyHUMNUanbHas cxema UCMbITaHWiA U U3MEPEHUIA 1 TpeboBaHNA K TOYHOCTU M3MEPUTENbHLIX NPUBOpoOB — B CO-
oTtBeTcTBUM € 9.16. KOHKpeTHasi peasnM3aupsi CXeMbl 3aBUCUT OT UCMbITATENbHbIX BO3MOXHOCTEW UCMbITaTe/IbHON nabo-
patopuu. [lonyckaeTcs BMECTO 3Ta/IOHHbIX U MPOMEXYTOUHbIX TT MCNOMb30BaTb U3MEpPUTENbHbIE LUYHTbI, LUMGPOBYIO M3-
MepuTESbHYIO W PErMCTPUPYIOLLYIO annapaTypy.

Uepe3 nepBuYHy0 06MOTKY NPOMYCKalT TOK NMPOMBILL/IEHHON 4YacToTbl. K BTOpPMYHO 06MOTKE A0/MKHA ObiTb NoA-
K/l0YEHA HOMMHa/TbHAS Harpyska. [elicTByloLLee 3Ha4YeHe NepMOANYECKO COCTaBMSAOLEN NCMbITATE/TbHOTO NEPBUYHOIO
TOKa J0/MKHO 6bITb B Npegenax:

/ven = (1,0-1,05)-/1Hom- K Hom. (B-8)
PerucTpupyoT MrHOBEHHYO BE/IMUMHY TOKA MOrPEeLUHOCTH:

4 M 4 4e (B.9)

AGCO/IOTHAs NMOrPELLHOCTb M3MEPEHUs ToKa MOrPeLIHOCTM He fo/MKHa npeBbiwaTth 10 % npegena AonycTumoli no-
PELLHOCTMN, COOTBETCTBYIOLLETO K/accy TOYHOCTM UCMbITyemoro TT.

B.2.1 VcnbiTatesibHbI pexum

HopmupoBaHHbIA LMK C MakCMMasibHbIM COfEepXaHWeM anepuogmyeckoli coctasnsioweli. Anepmoguyeckas co-
CTaBNAoWasA AO/MKHA GblTb MakCUMasibHON, a Ansa TT, npefHasHayveHHbIX 415 paboTbl B ycnoBusax AlMNB, — ogHoi 1 Toi
Xe MonsApHOCTU B 060MX UHTEpBasiax BpeMeHW NpoTekaHus Toka. Mo mMakcumasibHOW anepuogmyeckoil cocTaBnstoLLel
TOKa UMeeTCs B BUAY Takas anepuofuyeckas CocTas/isiowas, HadyasibHoe 3HayeHne KOTOPOi paBHO aMmnMTyLHOMY 3Ha-
YEHWIO NepPUOAMYECKON COCTaBNAOLLEN ToKa.

Mepuognyeckas CoCTaBNAOLAA UCMbITATENbHOIO TOKa paBHa TOKY MpeAesibHON KpaTHOCTU. MOCTOsHHas BpemMeHn
3aTyxaHusi anepnoanyeckoil CoCTaBNAIOLLEN UCTbITATENIBHOMO TOKa HE AO/MKHA OT/IMYATLCA OT HOPMMPOBAHHOIO 3HAYEHNSA
6onee yem Ha +5 %.
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MepBblii MUK TOKa B 060UX Neproaax NpoTekaHUsi Toka JO/MKEH ObITb HE MeHee

(B.10)

/max = L.LHOM K—IHOM *n/2 *le 2/Hom *Ta , N

B.2.2 OnpepgensieTcst NOCTOsIHHASA BPeMeHN BTOPUYHOro KOHTypa TS no ocuunnorpamme onbita no B.2.1. s a1oro

Ha WHTepBasle BPEMEHW, COOTBETCTBYOLLEM GECTOKOBOI nayse *6r (a Ans TpaHcopmMaTopoB, 4718 KOTOPbIX HE HOPMMU-
pyetcs uukn AMNB — nocne OKOHYaHUsl MPOTeKaHWs Toka B MEPBUYHON Lienu), BbIGUpatOT ABa MOMEHTa Bpemenn flu t2,

M3MEpSIOT MIHOBEHHbIE 3HAYEeHUs TOKa MOTPELLUHOCTM A 1 /2, COOTBETCTBYIOLLME 3TM MOMEHTaM BpPEeMeHU. 3HaueHue no-
CTOSIHHOW BPEMEHU OnpejensitoT, Kak

(B.11)
In4-
2
MonyyeHHoe 3HayeHne He JO/DKHO OT/IMYaTbCa OT 3HayeHus no B.1.2 6onee yem Ha 10 %.
OnpegensieTcs 3Ha4eHne MoJHOM NOrPeLLHOCTU A1 TOKa HOMWHa/IbHOW NpefenbHON KpaTHOCTY:
L _ 00, (B-12)
£ 2K-f-Ts

rae f— vacToTa mcnbiTaTtenlbHOro TokKa.

MonyyeHHoe 3HaveHue NorpeLlHoOCTM B TeYeHre BpeMeHn MHac v MHack He JO/MKHO NpeBbIllaTh 3HaYeHns, yka3aHHo-
ro B Tabnuue 5 HacTosLlero ctaHgapra.

B.2.3 V3mepsloT 3Ha4YeHns Toka MorpeLlHocTu, nokasaHHble Ha pucyHke B.7.

a— ana TT knacca ToyHocTu TPY, He npefHa3HavyeHHoro ana AMNB; b— ana TT knacca TouHocTn TPZ; ¢ — ana TT knacca TOYHOCTU
TPY, npegHasHavyeHHoro ans AlB

PucyHok B.7 — V3mepsieMble 3Ha4eHNs ToKa NorpeLLuHocTy
[ns TT knacca To4HOCTV TPY, MakCMMasibHOe 3HaYeHe MrHOBEHHOWM MOrpeLuHocTn £rax, %, onpeaensioT no dop-
myne

eTax oy -100, (B.13)

roe /Etax = a unm /[ETax = C, B 3aBUCMMOCTHU OT HOpPpMMpPOBaHHOIO UmMkKna.

Mpu pa6ote TT B umknax ArB.
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Ona TT knacca TOYHOCTU TPZ MEPUOAMYECKYIO COCTAB/SIOLLYIO MOFPELIHOCTY MEPEXOAHOT0 PexuMa eac Tax, %,
onpesensioT Kak

sac max = Aememee 1nn- (B. 14)

rle kactax —2'

MonyyeHHble 3HAYEHUs! He JO/MKHbI NPEBbILATL 3HAYEHWIA, YKa3aHHbIX B Tab/nue 5 HacTosIWero ctaHaapTa.
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