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HALULMWOHANBbBHBIN CTAHOAPT POCCUUNCKOWUNW DPEOEPALUNMN

TPAHCOOPMATOPDbI NSMEPUTEJIbHbIE
YacTb 7

IJIEKTPOHHbLIE TPAHC®OPMATOPbI HAINPAXEHUA

Instrument transformers. Part 7. Electronic voltage transformers

[Narta BBegeHna — 2012 — 07— 01

1 O6Wwme NonoXxeHun

1.1 O6nacTb NnpMMeHeHuUA

HacToawni ctangapT pacnpocTpaHaeTcs Ha TpaHcdopmMaTopbl HanpsbkeHust (danee — TH) ¢ HOMUHaNbHbI-
MU HanpspkeHuaMr oT 0,1/+/3 0o 750/+/3 kB BKHOUUTENBHO C 3MEKTPOHHLIMM M3MEPUTENBbHLIMM NPUGoPaMK, MMe-
FOLLMMUM aHanoroBbIA BbIX04 A8 UX UCNONb30BaHUSA C 3NEKTPUYECKUMN U3MEPUTENBHBIMU NpUbopamu 1 3aLmT-

HbIMKW yCcTpoucTBamm Ha YactoTe oT 15 go 100 'y ¢ uensio nepegaym curHana UamepuTenbHON MHGOPMaLK
npubopam namepeHns, 3allTbl, aBTOMaTUKX, CUrHaNU3aUnm 1 ynpasneHus.

[TpumevaHunaA

1 OBbIMHO ONTUYECKME CXEMbI BKIHOYAOT B ¢ebA HAbOp 3NEKTPOHHbLIX KOMIMOHEHTOB, MO3TOMY SIBMNSKOTCS YacTbio
HACTOALWLEro craHaapTa U NpuBeaeHbl B NMPUTNOXKEHUN.

2 MNoapobHas TexHu4veckas nHdopmauma gaHa B npunoxexHum B.

3 B HacTosilwmm cTtaHgapT He BKIMTOYEeHbl TpeboBaHus, cneundundeckue ana tpexdasHbix TH, Tak kKak oHM aHanormy-
Hbl TpeboBaHuAM AnsA ogHoMasHbIX; 4oNONHUTENbHO TpeboBanmsa ansa TpexdasnbiXx TH npuBeaeHbl B pasgenax 3 n 11
N HEKOTOPbIE CCbINKN HA HUX BKIMOYEHbI B pa3gensl (Hanpumep, cMm. 2.1.5, 5.1.1, 5.2, 11.2.1 n 11.2.2).

1.2 HopMmaTuBHbIe CCBINKIN

B HacTosawem cTaHgapTe UCMOSb30BaHblI HOPMAaTUBHbIE CChINIKM Ha cneaytollne cTaHa4apThbl.

M3K 60038:1983 CtaHaapTn3oBaHHbIE 3HaYeHUs1 HanpshkeHW, pekomeHaoBaHHble MOK (IEC 60038:1983,
|IEC standard voltages)
MOK 60044-2:1997 NameputenbHble TpaHcgopMaTopbl — YHacTh 2: IHAYKTUBHbLIE TpaHCgopMaTopbl Ha-
npsbkeHUa (IEC 60044-2:1997, Instrument transformers — Part 2: Inductive voltage transformers)

M3K60050(161):1990 MexxayHapoaHblv InekTpotexHudeckui crnoBape (IEV) —Tnaesa 161: 3nektpomar-
HUTHasa coBmecTUMOocTb (IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 161
Electromagnetic compatibility)

M3K60050(321):1986 MexxayHapoaHbIv InekTpoTtexHudeckun cnoBaps (IEV) —Inaea 321: ameputens-
Hble TpaHcdopmaTopsbl (IEC 60050(321):1986, International Electrotechnical Vocabulary (IEV) — Chapter 321
Instrument transformers)

M3K60050(601):1985 MexayHapoaHbln 2nekTpotexHudecknn cnosapb (IEV) —Inaea 601: 'eHepunpoBa-
HWe, nepegava v pacnpegeneHue anektpudyecrtsa — Obuas nHgopmaunsa (IEC 60050(601):1985, International
Electrotechnical Vocabulary (IEV) — Chapter 601: Generation, transmission and distribution of electricity —
General)
M3K60050(604):1987 MexayHapoaHbln 2nekTpotexHudeckn cnosapb (IEV) —Inasa 604: 'eHepunpoBa-
HWe, nepenava 1 pacnpegenerHue anektpudectsa — NpuHuun gencteusa (IEC 60050(604):1987, International
Electrotechnical Vocabulary (IEV) — Chapter 604: Generation, transmission and distribution of electricity —
Operation)

U3paaHune ochmumanbHoe
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M3K 60060 (Bce vacTi) TexHonorna ucneitaHuin Belcoknm HanpsbkeHnem (IEC 60060 (all parts), High-voltage
techniques)

M3K 60060-1:1989 TexHonorns UcnblTaHUK BLICOKUM HanpsikeHnem — YHactb 1: O0Lwme onpegeneHns
TpeboBaHUa K ucnoiTaHnam (IEC 60060-1:1989, High-voltage test techniques — Part 1: General definitions and
test requirements)

M3K 60071-1:1993 Knaccudpmkayusa nsonauum — Hacte 1: OnpegeneHus, npnHUunsl 1 npaeina (IEC 6007 1-
1:1993, Insulation co-ordination — Part 1: Definitions, principles and rules)

M3K 60186:1987 TpaHcdopmaTopsl HanpsbkeHust (IEC 60186:1987, Voltage transformers)
MK 60255-5:1977 3nekTpudeckne pene — Hactb 5: VcnbiTaHue nsonaunm anektpudeckux pene (IEC
60255-5:1977, Electrical relays — Part 5: Insulation tests for electrical relays)

M3K 60255-6:1988 3nekTpuyeckue pene — Hacte 6: IamepuTenbHble pene U 3awnTtHble yctponcTea (IEC
60255-6:1988, Electrical relays — Part 6: Measuring relays and protection equipment)

M3K 60255-11:1979 SnekTpuieckne pene — YHacte 11: lpebear n nepemeHHble cocTaBnaoLlne (koneba-
HWUST) B cepaevHnKax uameputenbHbix pene noctosiHHoro toka (IEC 60255-11:1979, Electrical relays — Part 11:
Interruptions to and alternating component (ripple) in d.c. auxiliary energizing quantity of measuring relays)

MOK 60255-22-1:1988 SnekTpundeckune pene — 4Hactb 22: cnbiTaHWA naMmepuTesbHbIX pene U 3allUTHbBIX
VCTPOUCTB Ha YCTOMYMBOCTE K 3nekTpuyeckum BoamylleHnam — Paszgen 1: Ucneitanuna 1Ml U BoaMyLLEHUAMIA
(IEC 60255-22-1:1988, Electrical relays — Part 22: Electrical disturbance tests for measuring relays and protection
equipment — Section 1: 1 MHz burst disturbance tests)

M3K 60270:1981 Namepenune yacTuuHbIxX paspsaaoes (IEC 60270:1981, Partial discharges measurements)
M3K 60617-1:1985 ['padmnyeckne cMMBonbl Ang nocTpoeHUsa anarpamm — YacTtb 1: Oblwaga nHgopmauus,
OCHOBHble 0b03Ha4YeHUA. Tabnuubl NepeKkpecTHbIX CCbUTOK

(IEC 60617-1:1985, Graphical symbols for diagrams — Part 1: General information, general index. Cross-
reference tables)

MOK 60694:1996 O0LiMe TexHUYecKne TpeboBaHA K cTaHdapTaM Ha KOMMYTaLUMOHHYIO U YNPaBNSAOLLYIO
annapatypsbl (IEC 60694:1996, Common specifications for high-voltage switchgear and controlgear standards)

M3K 60721 (Bce vacTtun) Knaccudpukauns ycnosuin okpyxaroulen cpeasl (IEC 60721 (all parts), Classification
of environmental conditions)

M3K 60815:1986 PykoBoacTeo npu Bblibope naonsuum B 3arpsiaHeHHbIX yenosusax (IEC 60815:1986, Guide
for the selection of insulators in respect of polluted conditions)

M3K 61000 (Bce yactn) AnekrtpomarHutHas coemectmocTb (GMC) (IEC 61000 (all parts), Electromagnetic
compatibility (EMC)

M3K 61000-4-1:1992 SnekTpoMarHutHaa coBmecTumocTb (GMC) — HacTte 4: TexHonorna ncnbiTaHUi
M namepeHnn — Pazgen 1: O630p ncnbiTaHU Ha yecTon4nBocTb. OcHoBHbIe nyonukauumn no IMC (IEC 61000-4-
1:1992, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement technigues — Section 1:
Overview of immunity test. Basic EMC publication)

M3K 61000-4-2:1995 OnektpomarHuTHas coeMmectumMocTb (GMC) — YacTb 4: TexHonorna ncnbiTaHun
M namepeHnn — Paszaen 2: VicnbiTaHnst Ha YCTOUUUBOCTL K 3MeKTpocTaThiecknm paspsinam. OCHOBHbIE NyOrnKa-
LU no SMC (IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test. Basic EMC publication)

M3K 61000-4-3:1995 SnekTpomarHntHaa coBmMecTumMmocTb (OMC) — YHacTte 4: TexHOonorns ncnsitTaHum
namepeHnn — Pasgen 3: VcnbiTaHWa Ha pagualMoHHY, pagnodacToTHYIO, SNEeKTPOMarHUTHYH YCTOMYNBOCTL
(IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniqgues —
Section 3: Radiated, radio-frequency, electromagnetic immunity test)

M3K 61000-4-4:1995 3nektpomarHntHast coBMecTuMocTb (BMC) — HacTb 4: TexHonorna nenbitTaHumn U
namepeHnn — Pasgen 4: cnbiTaHMAa Ha YCTOUUMBOCTL K 3N1eKTPUYECKOMY DbICTPOMY HeCTaLMOHapHOMY PeXnmy.
OcHoBHble nyonukaunm no SMC (IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4: Testing
and measurement technigues — Section 4: Electrical fast transient/burst immunity test. Basic EMC publication)

M3K 61000-4-5:1995 SnekTpomarHntHaa coBMecTumMocTb (OMC) — YHacTte 4: TexHONnorns ncnbiTaHum
namepeHnn — Pasgen 5: VcnbiTaHMa Ha YCTOMYMBOCTL K MMMNynbcam BbiCOKoM YacToThl (IEC 61000-4-5:1995,
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement technigues — Section 5: Surge immunity
test)

M3K 61000-4-8:1993 OnekTpomarHntHaga coBMmecTUMocTb (GMC) — HacTte 4: TexHonorua ncnblTaHum
namepeHun — Paszgen 8: icnbiTaHnsa Ha yCTOMYMBOCTE K MArHUTHLIM NONAM NPOMbILLNEHHOW YacToTbl. OCHOBHbIE
nyonukaunm no IMC (IEC 61000-4-8:1993, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 8: Power frequency magnetic field immunity test. Basic EMC publication)
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MOK 61000-4-9:1993 OnekrpomarHutHas coBmectumoctb (OMC) — YacTb 4: TexHonorma ncnbitTaHMn m
namepeHmi — Pasgen 9: cnbiTaHMAa Ha YCTOMYUMBOCTE K UMNYIBCHLIM MarHUTHbLIM nonam. OCHOBHbIE Nybnuka-
ummn no OMC (IEC 61000-4-9:1993, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 9: Pulse magnetic field immunity test. Basic EMC publication)

MOK 61000-4-10:1993 OnekrpomarHutHaa coeMecTumMocTb (OMC) — YacTb 4: TexHonorns ncnbiTaHnu m
namepeHun — Pasnen 10: UcnbiTaHus Ha yecTonumBocTb. OcHoBHbLIE nydnukauum no SMC (IEC 61000-4-10:1993,
Electromagnetic compatibility (EMC) — Part 4. Testing and measurement techniques — Section 10: Damped
oscillatory magnetic field immunity test. Basic EMC publication)

MOK 61000-4-11:1994 SnekrpomarHutHasa coBMmectumocTb (OMC) — YacTb 4: TexHOonorma NcrnbiTaHU m
namepeHun — Pasgen 11: UcnbiTaHMeHa nOMexXoyCTOMYMBOCTD K NpOBanam HanpsikeHUs1, KpaTKOCPOYHLIM Hapy-
LeHnAM 1 Konebanmnam nogayvm HanpsxkeHus (IEC 61000-4-11:1994,Electromagnetic compatibility (EMC) —
Part 4: Testing and measurement techniques — Section 11: Voltage dips, short interruption and voltage variation
Immunity test)

MOK 61000-4-12:1995 OnekrpomarHntHas coBmectumMocTb (OMC) — YacTtb 4: TexHonorust UcnbITaHUA K
namepeHnn — Pasgen 12: VcneitaHna Ha ycTtondmBocCTb K KonebarenbHbiMm BonHam (IEC 61000-4-12:1995,
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 12: Oscillatory
waves immunity tests. Basic EMC publication)

CISPR 11 (EN 55011) ObopyaoBaHue paano4acToTHOE MPOMBILLNEHHOE, HAYYHOE U MeauUUuHCKoe. Npe-
nenbHble 3HaveHusa n metoabl nameperHus (CISPR 11 (EN 55011), Industrial, scientific and medical (ISM) radio-
frequency equipment — Electromagnetic disturbance characteristics — Limits and methods of measurement)

EN 50081-2:1993 9nekrpomarHmtTHaa coBMecTuMoCTb. Obuwine craHgapTbl N0 YCTOUMUMBOCTU. HacTb 2:
[TpoMbilneHHoe okpykeHune (EN 50081-2:1993, Electromagnetic compatibility — Generic immunity standard —
Part 2: Industrial environment)

[MpumeyaHue—Ipu NONL3OBAHUM HACTOALLUM CTAaHAAPTOM LenecoobpasHo NPoBEPUTL AEUCTBUE CChINOY-
HbIX CTAHAApPTOB B MH(POPMALIMOHHOW cucTteme obLlero nonb3oBaHUA — Ha oguunansHOM cante PeaepanbHOro areH-
TCTBa NO TEXHUYECKOMY peryrnupoBaHU U MeTponorum B cetu MHTepHeT Mnu no exerogHo nsgaBsaeMomMy UHpopMaLu-
OHHOMY yKaz3aTtenio «HauuoHanbHble CTaHaapTbhi», KOTOPLIA ONy6NUKOBaAH NO COCTOSHUKO Ha 1 siHBaps Tekyllero roaa, w
NO COOTBETCTBYIOLMM €XEeMECHAYHO U3JaBaeMbiM UHPOPMALMOHHLIM yKasaTensam, onybrnmkoBaHHbIM B TEKYLLEM roay.
Ecnu ccbiNnovHbIW CTaHAApPT 3aMeHeH (M3MEeHeH), TO NpPU NONb30BaHUU HACTOALMM CTaHOapPTOM crneayeT pyKoBOACTBO-
BaTbCA 3aMeHAKWUM (M3MEHEHHBIM) CTaHaapToM. Ecnn cCcbiNnoYHbIM CTaHA3PT OTMEeHeH 6e3 3aMeHbl, TO NONoXeHue, B
KOTOPOM flaHa CChISIka Ha Hero, NpuMeHaeTCs B 4acTu, He 3aTparuBatoLLen 3Ty CCbINKY.

1.3 OcHOBHas 6NoK-cxemMa 3NMeKTPOHHbIX TpaHchopMaTopoB

OT NpyMeHsIeMOMN TEXHOMNOMMM 3aBUCUT, KaKUe COCTaBHbIe YacTu Heobxoanmel Ans peanu3auum TH ¢ anek-
TPOHHBLIMW N3MEPUTESTBHBIMU NpUBopamMuK, NPy 3TOM HeobA3aTENbLHO NPUCYTCTBUE B HEM BCEX ONMUCAHHbLIX YacTeN
(CM. puCyHKU 1 1 2).

A AaT4mK [NepBUYHBLIA Cucrtema BTopuiHbIA 2
nepBUYHOIO P P
HaNPSDKEHUS KOHBepTep CONpPsPKeHUs KOHBepTep
N n
[lepBUYHbIE TEPMUHATDI BTropuyHble TepMUHanb!
HanpsHKeHus HanpsHKeHUs
[lepBUYHbLIK BTOpUYHLIN
MCTOUHUK UCTOMHUK
ANeKTpo- NEKTPO-
NMATaHUA NMATaHWUA
A, N ... — BBOAbI NepPBUYHOIO HanpsH»KeHus;
a, N ... — BbIBOAbl BTOPUYHOrO HanNps)XeHus

PucyHok 1 — briok-cxema 3asemnsiemMoro ogHocasHoro O TH
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[laTymk
NnepBUYHOro
HaNpPsHKeHus

Harumk y )
NepBUYHOIO [lepBUYHBIN Cuctema BTOpUUHBIA

HaNpPsHKeHUs KOHBepTep COnNnps>XXeHus KOHBEpPTEep

[latyuuk

NepBUYHOTO
HanpsbKeHUs

[lepBUYHbIE TepMUHanDI BTopuvyHble TepMUHan.I
HalpA>XeHUs HalrpAaxXxXeHus

[lepBUYHbIN
MCTOYHUK

BropuiHbiiA
MCTOYHMK

3NeKTpo-
NMATAHNA

3NeKTpo-
NUTaHUA

A, N ... — BBOAbLI NepBUYHOIO HaNpsHKeHus;
a, N ... — BbIBOAbl BTOPUMHOIO HaNpPs>KeHUs

PucyHok 2 — bnok-cxema 3asemnsiemoro tpexdasHoro 2TH

2 TepMUHbI, onpegeneHus, 0603Ha4YeHUsA U COKpaLLeHUA

B HacTosiLuemM cTaHgapTe NPUHATLI Crnegyloline onpeneneHust.
2.1 OcHOBHbIE OnpeaeneHnn

2.1.1 anekTpoHHbIN TpaHchopmaTop (electronic instrument transformer): YCcTponcTeo, cocrosillee us
O4HOro nunu bonee 4ar4MKoOB TOKA UITU HaNPSPKEeHUs, KOTOPble npeaHasHa4veHbl Ans NponopLUoHaribHOro npeob-
pa3oBaHUA N3MEPSEMOU BENUYMHDBI C LIENBIO €€ No4a4vm Ha usMepuTesribHoe YCTPOUCTBO, U3MEPUTENbHbLIV Npubop
N 3aLUUTHOE YCTPOUCTBO WS KOHTPOSbHbBIWM NPHOOoP.

2.1.2 aneKTpoHHbIN TpaHchopmaTop HanpsxkeHua (A TH) (electronic voltage transformer (EVT): O9TH, B
KOTOPOM BTOPUYHOE HanpsiXXeHune npu pabouunx ycnoBUsiX NponopumMoHanbHO NEPBUHHOMY U OTNTIMHMAETCA OT HETO
yrnom ¢pasoBoro casura, npubnn3NTENbHO paBHbIM HYIHO NPU COOTBETCTBYIOLLIEM HaNpaBneHUU COeAUHEHWUIA.

2.1.3 a5N1eKTPOHHbLIA U3MepuUTeribHbIA TpaHchopMaTop HanpsxeHus (electronic measuring voltage
transformer). O TH, npegHa3Ha4eHHbIM ANA nepegavm MHPOPMaLUMOHHOIO (M3MEPUTENBHOIO) CUrHana Ha UsMepu-
TernbHble YCTPOMUCTBa U Npnoop.LI.

2.1.4 He3a3eMNAMbIN NEKTPOHHLIKX TpaHcdopmaTop HanpsxxeHnUAa (unearthed electronic voltage
transformer): 9TH, B KOTOPOM BCe 4YaCTu AaT4YMKOB NEPBUYHOIO HaNpPsiKeHUa, BKNo4Yas BBOAbl, U30STMPOBAaHGI
OpYyr OT Apyra Ha ypoBHe, COOTBETCTBYIOLLIEM HOMUHANbLHOMY YPOBHIO M30NALUN.

2.1.5 3a3eMnaeMbI 3NEKTPOHHLIA TPaHCcopMmaTop HanpshkeHUn (earthed electronic voltage transformer):
OpaHoda3sHbin O TH, ognH BBOA, NEPBUYHOIO HaNpsXeHUs1 KOTOpPOro 3a3emreH, unu tpexdasHoin O TH, nepeuyHas
HEeUTparibHasi To4Ka 3Be3bl KOTOpPOro 3a3emMrieHa.

2.1.6 BTOpHMYHa“ uenb (secondary circuit): BHewHAA uenb, nony4atowas curHansl MHpopmauum OT BTO-
pu4yHoro koHseptepa OTH. [IEV 321-01-08 nameHeHHbIA]

2.1.7 HoMMHanbHoe nepBu4Hoe HanpsuxeHue (Uy,,,,,) (rated primary voltage (U,,): 3Ha4eHne nepBUYHO-

ro HanpshkeHust Nnpu vacrore £, NPUKNagbiBaemMoe Ko Bxoay 9 1 H B COOTBETCTBMM C NPUHLUUIMOM €ro 4EUCTBUSL.
[IEV 321-01-12 nameHeHHbIN]

4
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2.1.8 HOMUHanNbLHoOe BTOpUYHOe HanpsaxeHue (U,,,.) (rated secondary voltage (U,,): 3Ha4eHne BTOPUY-
HOro HanpsaXXeHnsa npuyacrtote f,,,,, BO3HUKaloLLee Ha Bbixogde O TH B COOTBETCTBUM C MPUHLIMMOM ero AeNCTBUA.
[IEV 321-01-16 nameHeHHbIN]

[Tpumevanunme—Cwm. pazgen B.2.

2.1.9 HanpsaXXeHUe HyNeBou nocneaoBaTenbHOCTU (residual voltage): BekTopHasa cymma Bcex pasosa-
3eMJIeHHbIX HanpsKeHUU B TpexdpasHoun cucteme. [IEV 321-03-09 nameHeHHbIN]

2.1.10 HoMmuHanbHbIN KO3 hULMeHT HanpsXxeHUA (rated voltage factor) (k). KoaddpuumeHT, Ha KOTO-
pbIN cregyeT YMHOXNTb HOMUHalTbHOE NepBUYHOE HanpsXeHue, YTobbl onpeaennTe ero MakcMasibHOe 3Hadve-
H1e, NPU KOTOPOM TpaHcdopMaTop AO/MKEH OTBeYaTbk COOTBETCTBYIOLLMM TpeboBaHUAM K TeMrepaType Harpesa B
TeyeHne yCTaHOBNEHHOro BpeMeHU U TpeboBaHnam K TovHocTU. [IEV 321-03-12]

2.1.11 pencTBUTENBLHLIU KO3 hUUMeHT TpaHcopmauuu (actual transformation ratio): OTHoLLeHe aen-
CTBUTENbLHOIO NEPBUYHOIO K AeUCTBUTENIEHOMY BTOPUYHOMY HanpsbkeHuto. [IEV 321-01-18 nameHeHHbIN]

2.1.12 HOMUHanNbHbLIN Ko3thpuuuneHT TpaHchopmauum (Ku,, ., 1p) (rated transformation ratio (Kn): OTHO-
LIeHWe HOMWHaNbLHOro NEPBUYHOIO K HOMUHaNbLHOMY BTOPUYHOMY HanpsbkeHuto. [IEV 321-01-20 nameHeHHbIN]

2.1.13 Harpy3ka (burden): l'NonHoe conpoTuBneHne sBTopudHon uenu. [IEV 321-01-25 nameHeHHbIN]

[TpunmedaHune— Harpyska 06bMHO XapakrepuayeTcs NONMHON MOWHOCTBIO B BOIbT-aMniepax, noTpednaemon
BTOPUYHOWN UENbIO, NPU YKA3aHHOM KO3(PPUUMEHTE MOWHOCTU U HOMUHAINBbHOM BTOPUYHOM HAaMPSXEHUN.

2.1.14 HoMMHanbHan Harpyska (rated burden): 3HaueHWe Harpyskn, Ha KOTOPOM OCHOBaHbI TPebOoBaHKUA K
TouHocTW. [IEV 321-01-26]

2.1.15 HOMMHanbHaA BbIXxoAHaA MOWHOCTL (S, ,..) (rated output (S,): 3Ha4YeHWUe NOSTHON MOLLUHOCTHU (B
BOJIbT-aMnepax Npu ykazaHHOM KoappuLIMeHTe MOLLIHOCTW), KOoTopyo 3TH gonkeH oTaaBaTh BO BTOPUYHYIO Lienb
NP HOMUHaNIbHOM BTOPUYHOM HaNpsiXXeHU U nogKiroyYeHHON K HeMy HOMUWHanbHOW Harpyske. [IEV 321-01-27
N3MeEHEHHbIN]

2.1.16 Knacc To4YHOCTU (accuracy class): XapakrepucTtuka, yctaHoBneHHada ana 3 TH, norpelHocCTs
HanpshkeHns (koaddmumeHTa MmacluTabHOro NpeodbpasoBaHUs HANPSPKEHUS) U yrnoBas NorpeLllHocTb (yrna gaso-
BOrO CABUIra) KOTOPOro OCTalTCs B OnNpeaeneHHbIX npegenax npu 3agaHHbIX yCrnoBUsX UCnonb3oBaHua. [IEV
321-01-24 nameHeHHbIN]

2.1.17 HoMmnHanbHaga vacrorta (f,,,,) (rated frequency (f,): 3Ha4yeHMe YacTOoTbl, HA KOTOPOWU Ba3NPYIOTCA
TpeboBaHWUA AaHHOro ctaHaapTa.

2.1.18 HOMUHaNbHOe HanpsXXeHWe aononHUTenbLHoro anekTponutaHua (Uan,, ..} (rated auxiliary power
supply voltage (U.,): Hanps»keHWe AoNoNTHUTENbHOTO 31EKTPONUTaHUA KOMMOHEHTOB O TH.

2.1.19 Haubonbliee paboyee HanpsikeHUe (Knacc HanpsixeHus) ans obopypoBaHus (U,) (highest
voltage for equipment (Um): MakcumaneHoe 3HavyeHue mexaydasHoro cpegHekBaapaTuveckoro Hanpshke-
HWA, NS KOTOPOro NpeaHasHavyeHo gaHHoe 0bopyaoBaHWe B NnaHe TpeboBaHUM K U30NSUUN, U APYrve XapaKTe-

PUCTUKK, KacaroLLMecs 3TOro HanpsXeHs B COOTBETCTBYIOLWMX cTaHAapTax a4nga gaHHoro obopyagosaHus. [IEV
604-03-01]

[TpumMmeyaHUe— ITO MAKCUMarnbHOE 3Ha4veHne mexaydasHoro HanpsKkeHus 3NEeKTPUYECKON CeTu, Npw
kKoTOpoM 060pyaoBaHMNE ele MOXHO UCMONb30BaTh.

2.1.20 HoMMHanNbHbLIX YPOBeHb U3onAUMK (knacc nsonauun) (rated insulation level): KombuHaLusa 3Ha-
YeHUW HanpsKeHUN, XxapaktepuayroLllasa U3oaunio TpaHcgopmaTopa v onpegengioulada ee cnocoOHOCTL Bblaep-
XUBATb 31IeKTpUYecKme nepeHanpskeHns.

2.1.21 koacphunumneHT 3amMmbikaHnA Ha 3emno (earth fault factor): KoahduumeHT, onpeaensitoLmii OTHO-
LeHWe BNUAHWA Ha ogHy Uk bonee doas B NOOON TOYKe CeTU BO BPeM4 3aMblKaHWUA Ha 3eMIT0 APYron ncnpas-
HOW ¢pasbl NpU HaMBbICLLEM 3HAYEHUN ee HanpsXXeHUs B 3adaHHOM MecTe Npu 3aJaHHOM MEeCTOMONOXEHUN TpeX-
doasHon ceTu U ANga 3agaHHOU KOHpUrypaLum COOTBETCTBEHHO B OTCYTCTBKE Ntoboro nogobHoro sambeikaHus. [IEV
604-03-06]}

2.1.22 ceTb ¢ n3onnpoBaHHou Heutpanblo (isolated neutral system): CeTb, B KOTOPON HEUTpanbHas
TOYKa cneymanbHO coegMHeHa ¢ 3eMnen, 3a UCKIYeHneM coeMHEHU C BbICOKUM COMPOTUBIIEHUEM C LLEeNbIo
3awunTbel N namepeHun. [IEV 601-02-24]

2.1.23 ceTb ¢ pe30HaHCHbLIM 3a3eMneHuUeM (HeUTpanbr) (resonant earthed (neutral) system): CeTb, B
KOTOPOW oaHa Nnu bonee HelTpasnbHbIX TOYEK COeAUHEHLI C 3eMINEN Yepes (SNeKTPUYEeCKNIN) peakTop, NnpeaHas-
HavyeHHbIV 4Nna KoMneHcalnm eMKOCTHOU cocTaBNAoLWLen 3aMblkaHUSA ToKa 0AHOM dpasbl OTHOCUTENBEHO 3eMIN.
[IEV 601-02-27]
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2.1.24 ceTb ¢ ahpekTUBHO 3a3eMneHHON HenTpanblo (solidly earthed (neutral) system): CeTb, B KOTO-
PO HeUTpanbHasa To4YKa U TOUKKM 3a3emMmneHbl Hanpamyio. [IEV 601-02-25]

2.1.25 ceTb ¢ HeathdekTUBHO (MMNeaaHCHO) 3a3eMNeHHON HenTpanbio (C 3azeMneHnem 4yepes co-
npotuBneHue) (impedance earthed (neutral) system): CeTb, B KOTOPON HEUTPaNbHadA TOUKa UMK TOUKU 3a3emIie-
Hbl Yepes CONPOTUBIEHNS ANA orpaHN4YeHns Toka 3amMblkaHUs Ha 3emMnto. [IEV 601-02-20]

2.1.26 ceTb ¢ 3a3eMneHHoON HeuTpanbio (earthed neutral system): CeTb, B KOTOPOU HEUTPab NOAKNHOYE-
Ha K 3emMne nMbo rnyxo3asemMrneHHo, NMbo Yepes conpoTUBNEHNe UMK peakTUBHOE CONPOTUBIEHNE CO 3HAYEHU-
eM, 4OCTaTOUYHbIM 4N YMeHbLLUEeHUS nepexodHbIX koflebaHnn 1 gna 3alluTbl OT KOPOTKOrO 3aMblKaHUS Ha 3eMITIO.

a) TpexdraszHasa ceTb ¢ appeKTUBHO 3a3eM/TEHHOW HENTPalbi — CETh, XapakTepuayemast Ko puuneHToOM
KOPOTKOro 3aMblkaHWUS Ha 3eMIo B 3a4aHHOM ToYKe, 3Ha4YeHMe KOToOPOoro He npesbiwaeT 1,4.

[TpnmedaHwue— ITOT pedynbrart AOCTUraeTca Torga, kKorga ans Bcex KoHdurypauum ceTn OTHOLLIEHUE
PEAKTUBHOIO COMNPOTUBIIEHUA HYIEBOW NOCNEA0BaTENbHOCTU K PEaKTUBHOMY COMPOTUBMEHNIO NPAMOWN nocnegoBaTterib-
HOCTU MeHbLUEe 3, OTHOLLEHNE aKTUBHOIO COMPOTUBIIEHUA HYNEBOW NOCNeaoBaTENbHOCTUN K PEAKTUBHOMY COMPOTUBIIEHUIO
NPAMOWN MocneaoBaTenbHOCTU MeHble 1.

b) CeTb ¢ HeahPEeKTUBHO 3a3eMINEHHON HEUTPAaNbO — CeTb, XapakTepnayemas KoaspPULMEHTOM KOPOTKOro
3aMbIKaHWUS Ha 3eMITH0 B 3aaHHOM ToYKe, 3Ha4veHne KoToporo bonee 1,4.

2.1.27 He3awUwWeHHasa ycTaHoBKa (non-exposed installation): YcTtaHoBKa, B KOTOpO 060pyaoBaHKE Noa-
BEPXXEHO NepeHanpsikeHUsIM U aTMocdepHOMY BIUAHUIO.

[TpumedaHwune— Takne yctaHOBKM 0ObIMHO NOAKIHOYEHBI K BO3AYLWHbLIM NUHUSAM 311eKTponepeaaqm Hanpsmyto
nnn Kabenem KOPOTKOW ANWHbI U HE 3allULLEHDbl PA3pSAAHMKAMU OT UCKPOBLIX (aTMOCHEPHBLIX) NepeHanpsKeHun.

2.1.28 3almueHHasa yctaHoBKa (exposed installation): YctaHoBKa, B KOToOpon 06opyaoBaHUE He NoaBep-
XKEHO nepeHanpsikeHnsiM 1 atTMocrepHOMY BIUSIHULO.

2.1.29 HanpsXXeHUe B YCTaHOBUBLLUeMCA peXuMme (voltage in steady state condition): [NepBUYHOE U BTO-
PUYHOE HanpshKeHUs B 3JTIEKTPUYECKN CTabUNBbHO-YCTOWYMBOM COCTOSIHUK, onpeaensdemMble cneayioumm popmy-
nlaMy COOTBETCTBEHHO!

U1(t) = U1 \/5 Siﬂ(2ﬂ: ' f t T (91) T U1 dc T U1 res(t); (1):
Up(t) = Uy -2 - sin(2r - F- t+ @) + Uy 4o + Uy res(D), (2),

rae U, — cpegHekBagpaTuyeckoe sHavyeHne nepBuyHoro HanpskeHna npu U, o = 0 nuy o (f) = 0;

U, — cpegHekBagpaTnyeckoe 3HauyeHne BTOPUYHOro HanpskeHnst koHeepTepa npn Us 4o = 0 U Uy o(f) = 0;

[ — OCHOBHadA YacToTa CeTu;

U, 4o — COCTarNawLLaa HanpsaXKeHUsa NOCTOAHHOIO ToKa B NepBUYHON Lienu;

U, 4o — cOCTaBnAaoLas HanpsXXeHUs NOCTOAHHOTO TOKa BO BTOPUYHOW LLenu;

(@1 — yron oasoBoro casura NepBUYHOIO HaNPsHKeHUS;

@, — Yyronl oasoBOro casura BTOPUYHOIO HanpsaXkKeHns;

U1 res(f) — OCTATOUYHOE HANPSXKeHWe B NepBUYHON Lenn (YTPOoeHHOe 3HavYeHWe HanpsiXkeHUst HyneBow nocre-
O0BaTeNTbHOCTW), BKIOYada rapMoOHUYECKYIo U cybrapMoHUYeCcKyo cocTaBndaowme (danee —
rapMOHWUKK N CyOrapMOHUKN);

U5 ros(f) — OCTATOUHOE HaNpsXKeHWe BO BTOPUYHOW Lenn (YTPOeHHOe 3HauYeHne HanpsKeHUsa HyneBOoW Noc-
nenoBaTenbHOCTU), BKITHOYAA rapMOHUKA U CyOrapMOoHUKK;

t — MrHOBEHHOE 3Ha4YeHMe BPEMEHMN.

f, Uy, Us, Uq 4er Us 4er @01, @ — ONpegensaoTca ans yCTaHOBUBLLETOCS pexuma.

[TpumevyaHuna

1 YCTAaHOBUBLLUMNCH PEXUM — ONnpeaeneHHoe cTabunbHO-yCTOMYMBOE COCTOSIHUE CETU, ONUCcaHHoe B 2.2.4 w
NpUNoXxeHun B.

2 OTH moryT numeTb cneundunyeckmne XxapaktepucTukn, Takne Kak CMeLeHne HanpsaXXeHns, BPpEMSA 3a4EPXKKU U T. 4.
YpaBHeHus1 Ans TOMHOro npeacrasneHns o TpeboBanmsx, kacarowmxea 9TH, npueeaenbl B MOK 60044-2. OnpegeneHus
NOrpeLHOCTEN TaKXKe MOryT BbITb CKOPPEKTUPOBAaHbI B cooTBeTcTBUM ¢ MOK 60044-2.

2.1.30 cmeLWeHne HanpsXXeHUA NOCTOAHHOMO TOKa BO BTOPUYHOUN Lenu (secondary direct voltage offset)
(Us4co): SHAYEHNE CMELLEHUA MOCTOAHHOW coCcTaBnsitoLen BToOpUYHoro HanpsbkeHna 3TH npu U,(f) = 0.

2.1.31 norpewHOCTb HanpsXeHusa (NorpewHoOCTb Koadh dpunyneHTa macwtadbHoro npeodbpasoBaHus
HanpsiKeHus1) B ycTaHOBUBLUEMCS pexxume (0k,) (voltage error for steady-state conditions (g,): MNorpelHocTs,
obycnoBneHHaga TpaHCcPOoPMaTOPOM NP USMEPEHUU HanpsXKeHUd, BO3HUKaoLasa npu KosppuumneHTe MmacluTab-
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HOro npeocbpasoBaHnd, OTIIMYHOM OT HOMWHaNbHOro KoadodomnumeHTa TpaHcgopmaunm I TH. (MOK 321-01-22 13-
MEHEHHbII)

[lorpellHOCTb, BbipaXKeHHas B npoLueHTax, onpegensetca no dopmyne

_ Kupomtp Uz — Uy

0K, U

X 100,

roe Ku,...tp — HOMUHaIbHbIN KO3 RULUMEHT TpaHcgopMaLuum;
U, — AeNCcTBUTENLHOE NepBUYHOE HaNPSXKEeHNE;
U, — O0eUCTBUTENbHOE BTOPUYHOE HanpsxkeHue npn U, npuMeHaeMoM Npu paboumx yCcrioBUAX USMepPEeHUN.

[TpumMmeyaHne— BblpaxeHne NOrpeliHOCTU OTHOCUTCH TONBbKO K KOMMOHEHTAM, 3aBUCALLUM OT HOMUHAalIIbHOW
4aCcTOThbl KaK Ha MEPBUYHOM, TaK M1 HA BTOPUYHOM HaANPSBPKEHUSX, @ HE K 3aBUCHALLNM OT HaMNpsiXeHUs1 NOCTOAHHOro ToKa.
OTO BblpaXeHue norpewHoCcTn ykasaHo B ctaHgapte MOK 60044-2.

2.1.32 yron ¢pazoBoro caBura B yctaHoBUBLUeMCA peXume (phase displacement for steady-state
conditions) (@,): Pasnuyne a3 mexay BektopamMun NepBUYHOIO U BTOPUYHOTO HANPSXKeHUU, T. €. @, = @, —@4,
HarnpaBneHne KOTopPbIX NogobpaHo Takum obpasom, YToDbI yros1 ANA COBEPLLUEHHOro TpaHcgopMaTopa Obln Hye-
BbIM. ®a30BbLIN COABUM CHUTAETCA NONOXNTENBHLIM, KOr4a BTOPUYHOE HanpsaXKeHne onepeXxaeT BEKTOP NepBUYHO-
ro HanpskeHnsa. $asoBbIv CABUT MOXKET XapaKkTepusoBaTbCA HOMUHaIbHLIM cMelleHneM doas @y,on M HOMUHAb-
HbIM BpeMeHeM 3a4epXkn t, ... Yrosl1 a3oBOro casura 00bIMHO BhlipaXaeTcs B pagmaHax, caHTupagnaHax nnin
MUHYTax. (M3K 321-01-23 nameHeHHbIN)

2.1.33 HoMUHanbHoe cMeLlleHUe a3kl (@,,..n) (rated phase offset (j,,): HomnHanbLHoe 3HaveHMe NocTo-
AHHOIO cMelleHus yrna dpaszosoro casura I TH.

2.1.34 HoMnHanbHoe BpeMA 3aaepXxku (L, ...,,) (rated delay time ({,,): Bpemsa {, nepegayn n odbpaboTku
LU POBLIX AaHHbLIX 41151 HEKOTOPLIX TUMoB 3 TH.

2.1.35 yrnoBas norpeLwHocTb (norpeLwHocTb yrna ¢pazoBoro casura HanpsixxeHus) (Ag,) (phase error
(jo): [TorpellHOCTL, Bbi3BaHHas cMmelleHneM doas ¢, U BpeMeHeM 3agaepkku £,. [orpellHOCTE XapakTepuayeTcs
YrNoBOW eANHULEN OTHOCUTENTbHO HOMUHaNBHOW YacCTOThl:

A(puz(pu_@0+2n'f't3;
AP, = Q— @+ 21 - L.

YrnoBagd norpelHoCcTb 0OLIYHO BhlpaXkaeTcd B pagnaHax, caHTupaguaHax nnm mmHytax (MK 321-01-23
M3MEHEHHbIN).

2.1.36 npeaenbHbIA TOK BTOPUYHOU OOMOTKMU (secondary limiting current): MakcumanbHoe 3HauyeHue
TOKa BTOPUYHOW OOMOTKM NPY HOMUHaNEHOM NepPBUYHOM HanpsXXeHUM, KoTopoe TpaHcopMaTop MOXKET Noaaep-
XXUBaTb MOCTOAHHO.

2.1.37 cnocoOHOCTbL BblAepXaTb KOpPOTKOe 3aMblkaHue (short circuit withstand capability): Cnocob-
HOoCTe O TH BblaepxaTh 6e3 NoBpeXxaeHUa KOpoTKoe 3aMblKkaHKe MeXxay BTOPUYHBLIMU BbIBOAAMMN.

2.1.38 mecTo nogknr4veHus (connecting point): Mecto, onpeaeneHHoe NPon3IBOANTENEM U MPUMEHSAEMOE
nonb3oBaTesieM and NoAKNYeHUs anekTpudeckux kabenen Ha mecTte yCTaHOBKU UK NpoBedeHNda UCNbITaHUN.
[1pn CNonNb30BaHMM KoaKcualbHOro Kabena ToO4KoOU NoakniovYeHUa cHUTaeTCHa TONbKO BHELIHUK 3KpaH.

2.1.39 nepBuUYyHbIe BBOALI HanpsaXeHUA (primary voltage terminals): BBoabl, Ha KOTOpble NogaeTcs nep-
BUYHOE HanpsbkeHne K O TH.

2.1.40 nepBUYHbLIA gaTUMK HanNpsXeHUA (primary voltage sensor): 3nekTpudeckoe, oNTUYeckoe Un apy-
roe yCTPOUCTBO, NpeaHa3HavdyeHHoe ANd nepegadn curHana K BTopU4HOMYy obopyaoBaHUIO HAanpamMyo UInn Yepes
NepBUYHbLIA KOHBEPTEP, 3HAaYEeHNE HaNpsaXKeHUsA npeobpasoBaHUda KOTOPOro COOTBETCTBYET HAMNMPSKEHNIO MeXxay
nepBUYHLIMU BBOOAMN.

2.1.41 nepBUYHLIN KOHBepTepP (primary converter): YCTpOUCTBO, NpeobpasytoLlee curHan oT 0gHoro Unu
bonee nepBUYHbLIX aTYUKOB HANPSPKEHWUA B CUTHaN, noaxoaswmy anga paboTel YCTPOUCTBA CONPSPKEHNUA.

2.1.42 nepBUYHOE anNeKTponuTaHue (primary power supply): 3nekrponutaHnue nepBUYHOro KoHBepTepa W/
NIV NEPBUYHOMO AaTunKa HanpskeHust (MoXKeT ObITb 00 beANHEHO C BTOPUYHLIM 3TEKTPONMUTAHUEM).

2.1.43 ycTponcTBo conpsxeHus (transmitting system): YCTpOUCTBO, coeanHsitoLLee NePBUYHbINA KOHBEP-
Tep C BTOPUYHbLIM Ha KOPOTKUX W ANTMHHBIX paCcCTOAHUAX U Nepedarollee CUrHan oT oaHOro K gpyromy. B 3aBuck-
MOCTW OT UCNOJTb3YEMOU TEXHOIOMUK MOXET Takke UCNOoNMb3oBaThCA AN nepeagadvn curHana MoLHOCTI.

2.1.44 BTOpUYHbLIA KOHBepPTep (secondary converter): YCTPOUCTBO, Npeobpasytollee curHan, nepenanx-
HbIV Yepes3 YCTPOUCTBO CONPSKEHUS, B BETMYUHY, NPOoNnopLMoHanbHY0 HanpsiKeHUo Ha NepBUYHLIX BBoAAX, U

7
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npegHasHayveHHoe Ans nocneayrollero cornacoBaHnga ¢ UamMeputensHbIMU NpnubopamMu, 3alUTHBIMU UK Y-
paBNALWLMMKM YCTROUCTBaAMMU.

2.1.45 BTOpUYHOE aneKTponuTaHue (secondary power supply): 3nekTponuraHmue BTOPUYHOIO KOHBEpPTEPA
(MOXeT ObITb 00beaMHEHO C NePBUYHLIM 3NEKTPOMUTaAHUEM).

2.1.46 BTOpUYHbIe BbIBOALI HaNnpsXxeHUA (secondary voltage terminals): BeiBogbl Ans nogknioyeHUs
M3MepUTenbHbIX MPUOOPOB N 3aLLUUTHBIX UMK YNPaBNALWMX YCTPOUCTB K LIeNdaM HanpskeHus.

2.1.47 HU3KOBONbTHLIE KOMNOHEeHTLI (low-voltage components): Bce KOMNOHEHTLI, 3a UCKTHYEHUEM MNep-
BUYHOIO AaT4ynKa HanpsKeHUs.

2.1.48 HoMUHanNbHbLIA TOK anekTponoTpedbneHua (/an,,,) (rated supply current (/_,): 3HaueHne TOKa,
Tpebyemoe anga anekTponuTaHna 3 TH npyu HOMWHaNbHbLIX YCNOBUSAX 3KCnyaTauun.

2.1.49 MmakcuMmanbHbIN TOK aneKkTponoTpebneHus (Ian,,...) (maximum supply current (/, ,.,): Makcu-
ManbHOe 3Ha4vyeHne Toka, Heobxoanmoe And anekTponutaHua 2 TH B NpeaenbHbIX YCNOBUSAX SKCNyaTaLuu.

2.2 lononHUTenbHLIE onpeaeneHUa AnA aNeKTPOHHbIX 3aWUTHLIX ogHOMg)a3HbIX TPaHCcopMaToO-
POB HanpsXeHun

2.2.1 aneKTPOHHbIN 3aWNTHbLIN TpaHcdopMaTop HanpsxxeHUs (electronic protective voltage transformer):
2 TH, npegHasHa4vyeHHbIN Anga nepegayvn MHPOPMaLMOHHBIX CUTHAMOB K 3aLMTHBIM U YNPaBIAOLWLMM YCTROUCTBaM.

2.2.2 INEeKTPOHHbLIXA 3aWUTHLIA TpaHcopMaTop HanpsaXXeHUA HyneBOoU nocneaoBaTernbHOCTU
(electronic residual voltage transformer): TpexdasHbin O TH unu rpynna tTpex ogHodasHbix 3 TH, npeaHasHaveH-
HbIX ANna nepeaavy MHPOPMAaLMOHHBIX CUTHANOB O HANMMYMM OCTaTOYHOIO HaNpPsiXKeHUA B TpexdpasHbIX CeTsIX Ha
nepBUYHLIX BBOOAX.

2.2.3 nepexoaHas xapakrepucTtuka (transient response): Peakuus BTOPUYHOIO HANPSXKEHUS Ha KpaTKOB-
peMeHHOoEe N3MeHeHKe NePBUYHOTO HANPSXKEHUA.

2.2.3.1 KOpOTKOe 3aMblKaHUe B Llenu nepBUYHOro HanpsxxeHuUa (short circuit on the primary): OTcyT-
CTBWE BTOPUYHOro HanpsxeHna 3 TH B cny4dae KOPOTKOro saMblKaHUA MeXXay BbICOKOBONTbTHLIM BBOACOM U 3€M-
new.

2.2.3.2 NOBTOpPHOE BKNK4YeHUe NMMHUU NPU HANMU4YUKM ocTaTouHoro sapsapga (reclosing on a line with
trapped charges): Peakuusa 3 TH Ha nepexogHon npoLuecc BCneacTBUE OTKITHOYEHUS W NocneayoLlero NnoBTOPHOro
3aMblkaHW4 BbIKloYaTenda B JIMHUM C OCTATOYHBLIM 3JTEKTPUYECKUM 3apsaoM, akkyMynupoBaHHbLIM B BO34YLLHOM
NUHUKM aneKTponepeayu.

2.2.4 HanpsXeHUe npu nepexogHbiX npoueccax (voltage in transient conditions): [NepBrU4HOE N BTOPUUY-

HOe HanpsKeHUs Npu NepexoaHoM npouecce, onpegensemMble cneayoLwmm obpasom:

Uy(t) = U2 - sin2r - £t + @q) + Uy golt) + Uy res(D); (3)

U2(t) = U2“/E Siﬂ(2TC fot+ @2) + U2 dc + Uy res(t)' (4)

[TpnumedaHune—IlepexogHble NPOLECCHI BO3HMKAIOT BCNeACTBME BHE3ANHOIO M3MEHEHMA O4HOIo unu bonee
napamMmeTpoB B ypaBHEHUU (1) NEPBUYHOINO HanpsixkeHus (CMm. Takke B.4).

2.2.5 MrHOBeHHas NorpeLwHoCcTb HanpsaXeHnsa (norpewHocTb Koad g unumeHTa maclutTadbHoro npeooO-
pa3oBaHUA HaNpsXXeHUs1) Npu nepexoaHoOM npouecce (instantaneous voltage error for transient conditions):
[lorpelHOCTL, onpegensaemMmag ypaBHeHUEM

KUHOMTP Uy (f) — Uy (f — 1, HDM)
OK gy (70) = 2 100,

rae u4(f) n u,(t) — 3HaveHUa HanpsPkeHUs1 BO BPEMEHHOM MPOMEXYTKe NepexoaHoro npotecca, onpegensemMsie
YpaBHEHNAMU 3 N 4.
OTc4yeT BpeMeHW nepexogHoro npoLlecca HaynHaeTcd ¢ MOMeHTa MU3SMeHeHUd NapamMeTpoB B YpaBHEHUAX
3n4.

[TpunmedyaHnwune—ononHutenbHo cm. B.4.

2.3 B HacTosiWeM cTaHaapTe NpUMeHeHbl criegyowme obo3HaveHus (Index of symbols):
f—yacToTa,
f..om — HOMUHaNbHasA 4acToTa;
lan_,,, — HOMWHanbHbIN TOK 3N1eKTponoTpebneHus;
[3N,,,.c — MaKCUMarbHbIX TOK 31eKTponoTpebneHuns;
K, — HOMUHanNbHbIN KOS MOUUMEHT HanpskeHWs;
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KU, omp — HOMUHABHBLIN KO3 PUUUEHT TpaHCcopMaLlnK;

S,om — HOMUHAINbHasA HarpyskKa;

{ — MrHOBEHHOE 3Ha4YeHNe BPeMEHMU;

t,om — HOMUHANbLHOE BpeMS 3adePXKN;

Uasn,,,, — HOMWHanNbHOEe HanpskeHue OONOSTHUTENbHOMO SN1EKTPONUTaHUS,

Up — Hanbonkllee paboyvee HanpsixxeHWe Ang odbopyaoBaHUS;

U, — cpegHeKkBaapaTuieckoe 3Ha4YeHNe NMepBUYHOrO HamnpsiXXeHust B ycTaHOBUBLUEMCA pexkume npu U 4. =0 n
U res(t) = 0;

U, 4o — COCTaBnstOLLas HANPSXKEHUS NOCTOSIHHOIO TOKa B NEPBUYHOW LIENN;

U,(t) — HanpsikeHWe nepexoaHoro npoLecca;

U, s (f) — OCTATOUHOE HaNpsXKeHWe B NEPBUYHON LIeNU;

U, om — HOMUHAINBbHOE 3HaYeHNE NEPBUYHOIO HaNPSXKEHUS, BKITHOYasi rapMOHUKUA U CyOrapMOHUKU;

U, — cpeaHeKkBagpaTnyeckoe 3HadeHe BTOPUYHOIo HanpsbkeHUa koHeepTepa npn U, oo = 0 N Uy o (1) = 0;

U, 4. — COCTaBnawoLWasa HanpsaXXeHna NOCTOAHHOMO TOKa BO BTOPUYHOW Lienu;

Us 4o — CMeLLeHne HanpsiKeHUst NOCTOSIHHOMO ToKa BO BTOPUYHOW Lenu;

U,(f) — BTOpUYHOE HanpshKeHWe NnepexoaHoro npouecca;

Usnom — HOMUHAIBHOE 3HaYeHe BTOPUYHOTO HanpsaKeHUs;

Us ros (I) — OCTATOUHOE HANPSKEHWE BO BTOPUYHOW LIENK, BKIKOYadA rapMOHUKN U CyOrapMoHUKK;

(1 — Yron pasoBoro casura nepBUYHOro HanpsXKeHus,

¢, — yron pasoBoro casura BTOPUYHOro HanpshkeHus;

@, — Yros1 as3oBOro casura Hanps>keHa B yCTaHOBUBLLUEMCS pPeXnme;

Donom — HOMUHANBHLIN YroN1 0as3oBOro cCMeLLeHNs;

A, — yrnoBas norpelwHocTb (yrna pa3oBoro casura Hanps>kKeHus);

0K, — MOrpeLLIHOCTb HanpskeHUs (KoaddnuneHTa MmacluTabHoro npeobpasoBaHns HaNpPsSXKeHWs) B YCTAHOBUB-
LIeMcs peXxume;

0K (f) — norpeLllHOCTL HanpaXkeHUa (KoahdouumeHTa MacluTabHoro NpeocbpaszoBaHNS HANPSPKEHUS) NPU Nepexoa-
HOM rnpoLlecce.

3 OcHOBHbIe TpeboBaHUA

3.1 O6wWwme nonoxeHus

B obLiem cnyyae Bce OTH npeagHasHa4veHbl Ans namepeHnst, ogHako onpeaeneHHble TUMbl MOXXHO UCTONb-
30BaThb U ANA 3aLUUTHI.

OTH aBoiHOro npumeHeHus (T. e. 4N U3aMepeHns 1 3aluThbl) A0SKHbI YOOBNETBOPATL BCEM NYHKTaM Ha-
CTOSALLEro cTaHaapTa Kak Ansg uaMmepeHus, Tak U Ana 3alluThbl.

3.2 UHpopMaLuma, Heobxoagumaa Nnpu TeHaepax U 3akazax 9TH

Cneundorkaumns oCHOBHbIX napameTpoB 3TH 1 Heobxoaumblie cbo3HavYeHUda npreeaeHsl B Tabnnue 1.

Tabnwua1l— XapakrepucTuku, npuHaTble ansa OTH

XapakrtepucTuka CokpalleHHoe obo3HadeHune | INyHKT nnn noanyHkKT
MexaHunvyeckass NnpoYHOCTb Fr 8.11
Hanbonblwee pabovee HanpsikeHne ansa obopyaoBaHUS Up 8.1
(Krnacc HanpsKeHus)
HoMuHanbHbIN YPOBEHBb U30NALNN 8.1
(Knacc usonsuum)
Ycnoeus skennyartauum 8
HomMmmHanbHasa 4acTtoTa fom 7.5.1
HomunHanbHoOe nNepBUYHOE HanNpsXeHune Uidiiom 7.1.1
HomMmuHanbHOe BTOPUYHOE HanpsiKeHune Usvom 7.1.2
HomunHanbHbIn KO3hOMPULUMEHT HaANPSIKEHUS K, 7.3
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OkoHyarHue mabnuubi T

XapakrtepucTtuka CokpalleHHoe obo3HadeHune | [yHKT nnn noanyHKT

Honyctnmas npogomknTenbHOCTb NepeHanpsKeHus 7.3

BTOopU4yHbIM MakcumManbHbIN TOK

HomunHanbHasa Harpyaka Shom 7.2
Knacc ToO4YHOCTH 14
HoMunHanbHOEe HanpsXeHue 3NeKTponuTaHus Usnnuowm 7.5.2
HomMuHanbHOe Ha4vanbHOe CMelleHne asbl, HOMUHaNbHOE BPe- | Ogouoms Lz Hom 14

MS 3a4EpPXKKM

4 HopmanbHble (padboune) u ocobble ycnoBus NpUMeHeHuUs

[TogpobHaa MHpopMaLKna OTHOCUTENBHO Kaccudmnkalmnm yCnoBUM oKpyKatoLlen cpeabl npueegeHa B MOK
60721.
4.1 Pabo4yue ycnoBusd akcnnyatauuu

4.1.1 TeMnepaTypa oKkpyXallLliero Bozayxa
[1o KnuMmaTudeckomy UcrnonHeHuo O TH aendartcsa Ha Tpy KaTeropuu, Kak nokasaHo B Tabnuue 2.

Tadbnwua2— TemnepaTypHble KAaTEropun

Kateropusa MuHnmaneHaa temnepartypa °C MakcumaneHaa temnepartypa °C
— 5/40 -5 40
— 25/40 — 25 40
— 40/40 - 40 40

TpunmeyaHwue—Ilpn BbIbOpe TeMnepaTypHON KaTeropmm AomKHbl ObiTh onpeageneHbl YCNoBUS XPaHEeHUs
N TPAHCMOPTUPOBKM.

4.1.2 BbicoTa Hag ypoBHEeM MOpPA

BeicoTa Hag ypoBHeM Mops He npeBbliaeT 1000 m.

4.1.3 Kone6aHusa unun noaseMHble TONYKIN

BHelwHne konebaHnda no oTHoweHWUo K O TH nnn nogasemMHble TONYKMU He BNUSAKT Ha ero paboTy. OgHako
cnegyeT NPpUHUMAaTE BO BHUMaHUE, YTO KOHCTPYKLUMA HEKOTOPLIX O TH MOXeT ObITk YyBCTBUTENbHA K BUOpaLUsM.
COoOTBETCTBYIOLLME UCNbITaHUA Takux 3 TH Ha Bubpaumio npoBogaTCs Nno TpedboBaHUI0 3aKas4vuKa.

4.1.4 YcnoBua akcnnyatauum 3TH B 3akpbITbIX NTOMeLLeHUAX

Ycnosua akcnnyaTtauun:

a) BNUSIHWE COJTHEYHOW pagnaumm — npakTn4eckn OTCYTCTBYET;

D) OKpyXKatoLL MK BO3AYX — Be3 3arpsisaHeH s Nbinbto, AbIMOM, KOPPO3UUHBIMW razamin, napamMmuy UNu Conbio;

C) BNaXXHOCTb:

- cpegHee 3HavYeHne OTHOCUTENbHOM BNaXKHOCTK B TedeHne 24 4 He Bbllle 95 %;

- cpeaHee 3HavyeHWe gaBreHnd BOAAHOMo napa B TedeHune 24 4 He Bollle 2,2 Kl'1a;

- cpeaHee 3HavYeHne OTHOCUTESTbHOW BNaXXHOCTU B TeueHne 1 mecsiua He Bbille 90 %:

- cpeaHee 3Ha4YeHWe gaBneHUs BoAdHOro napa B TedeHne 1 mecdua He Beiwe 1,8 kl'a.

B HekoTopbIX cny4vasax Npy AgaHHbIX YCNOBUAX AONYyCcKaeTcs Hann4yne KoHgeHcaLuuu.

[TpumevyaHuna

1 KoHaeHcaunsa MOXeT NMosIBUTBCA MPU BHE3arnHbIX U3MEHEHUAX TEMNEpaTypbl B NEPUOAbl BbICOKOW BIIAXXHOCTW.

2 Bo3gencTtBmss BbLICOKOW BNa)XHOCTU M KOHAEHCAUMWN, NMPUBOASLLEro K HapyWweHNAM N30NAUun U KOppo3un
METaNMM4YeCckKnx YacTen, MOXHO n3bexaTtb Npu UCNOoNMb3OBaHUKM cneunansHo paspabotanHbix O TH ans Takux ycnosun
NPUMEHEHMUS.

3 KoHaeHcaumm MOXHO Takke mnabexartb nogaepXaHmem COOTBETCTBYHOLWMX YCNOBUWA B NOMELLEHUN, HANNYUEM
COOTBETCTBYOLWEN BEHTUNALUM N 0BOrpeBa nnu npMMeHeHnem o6opyaoBaHus, YMEHbLLALWENO BIAXHOCTb.
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4.1.5 YcnoBua akennyatauum 9TH npu Hapy>XHOU yCcTaHOBKe

YcnoBus aKkcniyatauum:

a) cpegHee 3HavYeHne TeMnepartypbl OKpyKatoLlero Bo3gyxa B reveHue 24 4 He Bbilwe 35 °C;

b) conHeuHyio paguaumio cabiwe 1000 W/m? (B ICHbIN AeHb B NONAEHb) — cneayeT yYuTbiBaTh;

C) 3arpsisHEeHMe OKpyXKaloLlero Bo3ayxa nbinbio, AbIMOM, KOPPO3UAHLIMU ra3amMu, NapamMu UNu Conblo He
BbllLe YPOBHEN, NpUBeAeHHbIX B Tabnuue 8;

d) naBneHue BeTpa He Bhiwe 700 NMa (npu ckopocTtn 34 M/c);

e) Hann4ue KoHAeHcauum Unn 0CaaKoB.

4.2 OcobOble ycnoBus aKkcnnyaraumm

TpeboBaHusa K O TH npu ycnoBusix, OTIUYHbIX OT YCNOBWUU SKCNnyaTtaumm (4aHHbIX B 6.1), 4OMKHbI COOTBET-
CTBOBaTb NpMBeAEHHbIM MyHKTaM HacTosLLero craHgapTa.

4.2.1 BoicoTa Haa ypoBHEM MOPS

[na npumeHeHna S TH Ha BbicoTe Hag ypoBHeM mops cBbilwe 1000 M npu npeBbIlLEHUXM CTaAHOAPT-
HbIX pabo4ynx atMocdepHbIX YCIOBUN A0IMKHO DbITb OnpeaerneHo pacctoaHne obpasoBaHnA AYTY NYTEM YMHOXe-
HUA 4ONYCTUMbIX HanpsXXeHnu, TpebyeMbix Ha mecTte akcnnyatauun, Ha KO3 PULMEHT K B COOTBETCTBUMN C pU-
CYHKOM 3.

[TpunmedyaHne— BbicoTa Hag ypOBHEM MOPSA HE BINUSET HA AUINEKTPUYECKYIO NPOYHOCTL BHYTPEHHEN
nsonauyun STH. Metoa npoBepku BHELUHEW N30NALMU O0MKeH ObiTh cormacoBaH Mexay U3roToBUTENEM U 3aKa3vuuKoM.
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PucyHok 3 — KoppekTupylowmmn BeICOTHBIN KO3 MPULIMEHT

BbiCOTHBIN KOO PULIMEHT MOXKET ObITb pacCHUTaH C NOMOLLLIO CIEAYIOLLENO YpaBHEHUS:
Kk = m(H—1000)/8150

rae H—BbicOoTa Hag yPOBHEM MOpPS B METpaXx;
m =1 — anga Hanps»XeHUN NPOMbILLUIIEHHON YaCTOTbl U IPO30BOI0 UMMNYIbCA;
m = 0,75 — anga Hanps>keHUAa KOMMYTaLUUOHHOIro UMNynbeca.
4.2.2 TeMnepaTypa OKpyXaloLliero sosgyxa
Ona OTH, yctaHaBnuBaeMbIX B MECTAX, FAe OKpYXKatolLlas TeMmnepaTtypa MOXET 3HaUYNTEeNbHO OTNMYaThLCA
OT paboumnx ycnoBuin akcnnyaTauum (nepevncneHHbix B 6.1.1), npeanoyTutenbHbl cneayowume MMHUManNbHbIE U
MaKCUMarnbHble AiMana3oHbl TeMnepaTyp:
a) ot MmnHyc 50 °C pgo nnioc 40 °C — ans o4eHb XONO4HOro KNnMara;
b) oT MmuHyc 5 °C go nntoc 50 °C — Ans o4eHb XapKoro Knumara.
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[TpumevaHuns

1 [lna HEKOTOPbLIX PEMMOHOB C YaCTbIMM TEMJbIMU BIIAXXHbIMW BETPAMW U BHE3AMNHbLIM U3MEHEHNEM OKPYXKatoLWEeWn
TemnepaTtypbl CBONCTBEHHO HanM4yne KOHAEHcauuw, gaxe B 3aKpbITOM MOMELLEHNW.

2 [1pn HEKOTOPLIX YCNOBUSAX CONTHEYHOW aKTUBHOCTU, YTODbI HE DbINM NPEBbIWEHbI YKa3aHHbIE Npeaenbl TeEMNepa-
TYPbl, MOXET NoTpeboBaTLCHA NPUHATNE COOTBETCTBYIOLWMX MEP, HANPUMEP HaNW4Yne KPOBIKU, NPUHYOANTENBHON BEHTUIS-
UM U T. 4.

4.2.3 3emMneTpaceHNn
TpeboBaHNA N UCTIbITAHUA — HaXoOATCA Ha pacCMOTPEHUMN.

4.3 Cuctembl zazemMneHusn

4.3.1 O0LWwme NnonoxeHuUnN

OTH gormkHbl BbITh NPUrOAHBIMKM K 3KCTINyaTauuin B crieAyoLLnX cuctemMax 3a3eMeHUS:
a) C U30NNPOBAHHON HENTPanNbIO;

b) ¢ HenTpanbto, 3a3eMIIeHHON Yepes AYroracslnin peakTop;

C) C 3a3eMINEHHON HEUTPanbHo:

- C FNyX0 3a3eMJIeHHON HeUTpanbto;

- C HeUTpanbto, 3a3eMIeHHON Yepes ConpoTUBNEHNE.

5 HoMmMHanbHbLIE 3HAYEeHUSA

5.1 HOMMHanbHbIe 3Ha4YeHUA HaNpPSAXeHUU

5.1.1 HoMnHanbLHoOe NnepBUYHOE HaNpsXXeHUe

CTaHgapTHble HOMUHaNbHbIE NepBUYHbIE HANPSPKEHUA TpeX- U ogHogasHbIX TpaHCdopMaTopPOB, UCTIONb3Y-
eMbIX B 0gHOMa3HOW UK TpexdasHoU cuctemMe Mexay NUHUSMIK, O0MKHbI COOTBETCTBOBaTbL OAHVM U3 3HAYEHUIA
HOMWHAaNbLHOro NMHENHOro (MexaydasHoro) HanpsbkeHus, onpeagensemoro 8 MOK 60038. CtaHgapTHbIE HOMU-
HalnbHbIe NepBUYHbIE HANPAXeHUA ogHodasHOoro TpaHcgopmMaTopa, NoAKIFYEeHHOro Mexay oaHON N3 NUHUN
Tpexdga3HoN CUCTEMBI U 3eMNen UK MeXxay HeUTpanbHOW TOYKOWU CUCTEMBI U 3eMnel, A0JKHbI ObITh paBHbI
OQHOMY W3 3HAYEHWA HOMUHAMBLHOTO HaNPSPKEHUS CUCTEMbI, YMHOXEHHOMY Ha 1/4/3.

[TpnmedvaHnwune—IllpumeHeHne 3TH B Ka4ecTBE N3MEPUTENBHOIO UINMKN 3aWNTHOIO TpaHcopmaTopa basmpy-
eTCs1 HA HOMWHAlrNbHOM NEPBUYHOM HaMpsiXeHUW, Torga Kak HOMUHanNbHbIM YPOBEHb U30ONSLUMK OnpeaensieTcs npeaenb-
HbIM HanpskeHnem ans obopyagoBaHusa (knaccom Hanpskkenust) no MOK 60038.

5.1.2 HoMMHanbHoOEe BTOPUYHOE HanpsXXeHue

CTaHaapTHblE 3Ha4YeHNSA HOMWHaNbHOro BTOPUYHOIo HanpsXkeHud, aaHHble B MOK 60044-2, npMeHUMBI
Takke K I3 TH.

B aononHeHue gna ogHodgasHbIX TpaHcgopMaTopoB B ogHodrasHbIX UMY MOAKIHYEeHHbIX MeXay dbasami
TpexdasHbIX cUCTEMaX, a TakkKe Ans TpexdrasHbIX TpaHCOPMaTOPOB B TpexdrasHbIX cucTeMax cTaHaapTHbIMUA
HOMWHaNbHbIMW 3HAYEHUSIMU BTOPUYHOTO HanpsiXKeHUs (B BONbTax) MOryT ObITh:!

1,625-2-3,25-4-6,5.

[ns ogHodasHbIX TpaHCcOpMaToOpPOB, NCNOMb3yeMbIX B cucTeMax «dasa — 3eMnsay» Unm TpexdasHbix
cucTemMax, rae HoMUHanbHoe NepBUYHOE HaNPSXKEHE PaBHO YUCHY, pasdeneHHOMY Ha V3, cTaHAapTHLIMU 3Ha-
YEHUSAMWN HOMWHANBHOro BTOPUYHOIO HaNpsbKeHns (B BoNbTax) MOryT ObITh:

1.625/4/3 — 2/4/3 —3.25//3 —4//3 —6.5/4/3.

Ona 3TH, uMmeloLmx AoNONHUTENbHbIE BbIBOAbLI U NpeaHa3HaueHHbIX A8 N3MepeHUst 0CTaTOYHOro Hanpsi-
XXEHWS B IMHUU, CTaHAAPTHLIMW 3HAYEHUAMU HOMWHANBLHOTO BTOPUYHOIO HaNpshKeHWs (B BONbTax) Ha AONOSTHK-
TelnbHbLIX 0OMOTKaxX MOTYT ObITh:

- Ans TpexdasHbix ceten: 1,625/3 — 2/3 — 3,25/3 - 4/3 - 6,5/3;

- Anst ogHoasHbIX ceten: 1,625/2 —2/2 — 3,25/2 —4/2 —6,5/2.

[TpnmedaHnwme — [loACHEHNA OTHOCUTESNIBHO HU3KOBOJIBTHbLIX 3HAYEHUN BTOPUYHOIO HaNpsbKeHUs1 JaHbl B
nyHkrte B.2.

5.2 CtaHgapTuU3zoBaHHble 3Ha4YeHNA HOMUHaNbHOU BbIXOAHOU MOLLHOCTH

CTaHgapTU30oBaHHbIE 3HA4YEHUA HOMUHANbHOM BbIXOAHOW MOLLHOCTU (MpUBEeAEHbI B NPUNOXKEHNUN A) B BOMNb-
TamMmnepax AoJTKHbI ObITh BblIOpaHbI U3 psaa:
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0,001-0,01-0,1-0,5-1-2,5-5-10-15-25 - 30.

[1py 3TOM pekomMmeHaoBaHbl 3HaYEHUS HOMUHaNbHOW BbIXOAHOW MOLLHOCTU (B BONbTamMnepax):

- anst 3TH ¢ BTopu4yHbIM HanpskkeHnem < 10 B: 0,001 -0,01-0,1-0,5;

- AN 3TH ¢ BTOpUYHbIM HanpsbkeHnem >10B: 1-2,5-5-10-15-25- 30.

B cnevypnanbHbIX cnydasax Moryt 6biTb UCMOMNB30BaHbI APYrne 3Ha4YeHUs.

HomuHansHoW ang TpexdasHoro TpaHcdopmMmaTopa cHUTaeTCsl BbIXOAHAs! MOLLHOCTb Kaxkaown 13 dpas.

[TpumevaHuns

1 Cnegyet o6paTtuUTb BHUMaAHME Ha TOT PaKT, YTO yBENNYEHUE HOMUHAITBHOW BbIXOAHOW MOLLHOCTU BbI3bIBAET:

- CHUXXEHWEe HaOeXHOCTW;

- YBENUYEHNE NOTPEbneHns 3NeKTpPosHEPInW;

- NOBbILLIEHNE CTOUMOCTH,;

- YMEHbLUEHNE HOMUWHaNbHOW BbIXOAHOW MOLWHOCTU, NPUBOASALLEE K YBENTUYEHNIO YYBCTBUTENBHOCTU K 3MNEKTpoMar-

HUTHbIM MOMEXaM.
2 Ecnn ogHO U3 3Ha4YeHUN HOMUHAaNbBHOW BbIXOAHOM MOWHOCTU O TH cooTBeTCcTBYET CTAH4APTHOMY Knaccy TOYHO-

CTHU, TO 3TO HE UCKITHOYHAET APYInNX 3H8‘-IEHHIT'I, OTJIMHHbIX OT CTaHAAPTHbLIX UITW COOTBETCTBYROLWNMX CTaHAAPTHBIM KIlatCaM
TOYHOCTUN U BI:aIXO,EI,HOﬁ MOLWHOCTMW.

5.3 CtaHaapTn3oBaHHble HOMUHanNbHbIE 3Ha4YeHUA Ko3adduLMeHTa nepeHanpsKeHUs

5.3.1 3azemnsiemble 3TH

HoMUHaNbHbIN KO3MULIMEHT HanpsXkeHUa ang 3azemMmnsemMbix 3 TH 3aBUCUT OT KOS PULIMEHTA 3a3eMI1e-
HUA B TpexdgasHOoW ceTu.

CTaHgapTHble 3Ha4YeHUSA HOMUHaNbHbIX KOS PUUMEHTOB NnepeHanpsPkeHWs B 3aBUCUMOCTU OT HOMUHaMNb-
HOW NPOAOCIMKNTENBHOCTU BpeMeHN HaxoxXaeHWs1 nog NOoBbIWEeHHbIM HanpsXXeHWeM npu pasnmyHbIX YCNOBUSIX
3a3eMneHunst gaHbl B Tabnuue 3.

Tabnwuyad— CrtaHpapTHble 3HAYEHUS HOMUHANBLHOIO KO3MMunumeHTa nepeHanpsixXeHns
3Ha4vYeHune T M
HOMUHANLHOMO OMWUHAJIbHOE eTod NoagkNYeHnd nepenHHbIX BBOOOB U YCITOBUA
I{OSqDCbMLIIIAeHTa BPpeEMH 3d3eMJ1IeHUA
HAMNPAXEHNHA
1,2 [TpogonKnTenbHoe Mexay dhazamm B niobon cetn
Mexay HenTpanbHbIMKW TOYKaMn 3Be34bl TpaHcopmMmaTopa n 3eM-
new B nobon cetn
1,2 [TpoaomKNTENbHOE Mexay dason n 3emnen B cetn ¢ IPPEKTUBHO 3a3E€MITEHHON HEWN-
Tpanbto
1,5 30 ¢
1,2 [TpogormxkuTensHoe Mexay daszon n zemnen B cetn ¢ He3dPEKTUBHO 3a3eMITIEHHON
HENTPAarnblO C aBTOMATUYECKUM BbIKITOHaTENEM 3a3eMITEHUSA
1,9 30 ¢
1,2 [1IpogormxnTensHoe Mexay da3on n 3emMnen B CETU € N30NMPOBAHHON HEUTpanbto 6e3
aBTOMAaTUYECKOro BbLIKIMIOYATENS 3a3eMIIeHUs UM B CUCTEME C 3a-
1,9 8 Y 3EMITEHHOW HEWUTPAanblo 4Yepes ayroracswmm peakrop 6e3 aBToma-
TUYECKOrO BbIKIMIOYATENS 3a3eMNEHUS

[ PMNMEeEYaHWE — [lo cormaweHunto MeXAy Nnpon3sognterieM 1N 3aKa3d4nMkKoOmM LAOMNyCKaeTCHd YMEHbLIATb
3Ha4YeHNA HOMUHaJIbHOIO BPEMEHMN.

5.3.2 Hezazemnsaemble 3TH
3Ha4vyeHne HOMWHaNbHOro KoshduuneHTa HanpsXXeHna anga HesaszemnseMblx O TH gonmkHo cocTaBnAaATth 1,2
npy NPOACIPKUTENBHOM BpeMeEHN paboThl.

5.4 CTaH.D,apTMSOBaHHbIe HOMWWHAlIbHbIE SHaAYMeHUA HalNnpHaXeHUA SnekKTponntaHns

[1na anektponutaHua 3 TH npMMeHnMbl CTaHaapTU30BaHHbIE 3HAYEeHUSA HOMUHAaIbHOIO HaNpsPKeHUs, AaH-
Hble B 3.2 M3K 60255-6.
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[TpumevaHuns

1 CcbINIKM HA gpyrme ctaHgapTbl OTHOCUTENBHO TPEbOBaAHUM K HOMUHAINBHBIM 3HAYEHUSM HAMPSKEHUS SNEKTPO-
NMUTaHUA HE PEKOMEHAYIOTCA.

2 CcbiNkn Ha obwwme pasgensl Apyrmx CTaHgapToOB, PacnpoOCTPAHALWMUXCA HA 3NEKTPONUTAHUE 3IEKTPOHHOIO
0bopyaoBaHMsa NOACTaAHUMKA, AOMNYCTUMbI NPU YCNOBUN OEUCTBUS COOTBETCTBYIOLWLNX CTAHOAPTOB.

5.5 CTaHpapTU30BaHHbIE HOPMUPOBaAHHbIE 3HAYEHUSA APYrUX BNUSAOLWNUX NapaMeTpoB

5.5.1 CtaHaapTu3oBaHHbIN HOPMUPOBaHHbLIA AMana3oH YacToThbl

CTaHOapTM3oBaHHbLIXM AWana3oH YacToThl AoJkeH cocTaBndaTh 0T 99 % Ao 101 % ee HOMMHaNLHOIO 3HaYe-
HMA B YCTAHOBJIEHHOM KJlacce TOYHOCTU anga namMmepeHna n ot 96 % o 102 % — B yCcTaHOBJTIEHHOM Kiacce
TOYHOCTW OJ151 3aLUUTbI.

[TpumevaHuns

1 310 TpeboBaHmMe pacnpocTpaHaeTcsa Ha Bce Tunbl OTH.

2 PacwunpeHHble gnanasoHbl YacTOTbl paccMaTpuBatoTcsa Ans HOBbIX obracten NnpuMeHeHusl, HanpumMmep namepe-
HUA NapamMeTpoB Ka4vyecCcTBa 3N1EKTPOSHEPIUU NMPU U3MEPEHUN TAPMOHUK N CyBrapmMoHuK.

5.5.2 CtaHgapTn3oBaHHbIA HOPMUPOBaHHBLIU AUana3oH HanpsaXXeHUd aNeKTponuTaHus

CTtaHgapTU30oBaHHbIM ganas3oH HanpshKeHUs 3NeKTPoOnUTaHuUs AomkeH HaxoauThed B npegenax ot 80 % Ao
110 % ero HoMMHaNbLHOIo 3HaYEeHUS.

5.5.3 CtaHpapTnsoBaHHbLIM HOPMUPOBaHHBLIN gUana3oH Harpy3ok

CTaHgapTHbLIM Anana3oH Harpy3oK gofmkeH HaxoguTecs B npegenax o125 % ao 100 % ee HOMUHanNbHoOro
3Ha4YeHund npu koadpdbununeHTe mowHoctu 0,8, koraa 3Ha4YeHUe HOMUHaNbHOW BbIXOOAHOW MOLLIHOCTU BbiLLE UNIA
paBHO 5 BA. [1nga 6bonee HU3KUX 3HadeHUrn S TH nmeroT norpellHocTb B Npeaenax 3agaHHoro Krnacca TOMHOCTHU
npu nNobom KospdpurumMeHTe MOLLHOCTY HOMUHATBHOW Harpyaku.

[TpnmeyaHune—IllpeBbilleHne 3Ha4eHUA KOShPULNEHTA MOLLHOCTN BCNeACTBUE BITUAHNA €MKOCTN COEANHW-
TENbHbIX Kabenen BO BHUMaHUE He npuHmumMmaeTcs. [1pn HeboNbLLNX BbIXOAHbLIX 3HAYEHUSX HArPYy3KN 3TOT 3PIEKT MOXKHO
HE y4YMTbIBaTb U3-3a O4YE€Hb KOPOTKOW ANMMHbI COEANHUTENBbHBLIX Kabenew.

5.5.4 CtaHaapTusoBaHHLIM HOPMUPOBaHHbLIM AManNna3oH TeMnepaTyp.bl
Ecnu nHadve He onpeaeneHo, ctaHAapTU30BaHHbIM HOPMUPYEMbIV AXana3oH TemnepaTypbl 40KeH ObITh B
MHTepBare OT HMKHEro 4o BepxHero rnpegena remnepaTtypbl oKpyXKatoLlero Bosayxa B COOTBETCTBUN C 6.1.1.

6 TpeGoBaHNA K KOHCTPYKLUW

6.1 TpeboBaHUA K N30NsILMN AaTUMKa NEePBUYHOIO HaNpsXXeHus

TpeboBaHWa oTHoCcATCS KO BceM Tunam O TH. na 3 TH ¢ razoBon nsongaunen moryt notpeboBaTbCcd AOMNos-
HUTeNbHbIE TpeboBaHWUA. B HacTosLee BpeMs OHU HaxoasaATCA Ha paCCMOTPEHUN.

6.1.1 3Ha4YeHNA HOMUHAaNbHbLIX YPOBHEN U30NALMM (KNAacCOB N30NALUU) ANA NepBUYHbLIX BBOAOB

HoMUHanbHOE 3HavYeHe YPOBHS U30NSUMK (Knacca U3onsaunn) ans gatymka nepBUYHOro HanpsbkeHus 2 TH
onpeaensieTcs ero pabounm HanpsbkeHUeM (Knaccom HanpsbkeHus) ans obopyaosaHus Up.

[1lponsBegeHEe HOMUHANBLHOro NepPBUYHOIC HanpsXkeHns Uy, Ha HOMUHanNbHbIA KOSMMPULMEHT Hanpsaxe-
HUA K, He AOMKHO npeBbIlaTh 3Ha4vYeHunsa Up.

6.1.1.1 Ona cnyvaq, korga Up = 0,72 unn 1,2 kB

[1nsa nepeuyuHbIX BBoAoB ¢ Up = 0,72 nnn 1,2 kB HoMMHaNbHOE 3Ha4YeHWe Knacca N3onsunm onpenensieTcs
HOMWHarbHbLIM UCMbITaTeNbHLIM HaNpPsXXeHUeM NPOMBbILLNEHHOM YacTOThl B COOTBETCTBUK € Tabnuuen 4.

6.1.1.2 na cnyyasd, korga 3,6 < Up < 300 kB

[1ns nepBuYHbIX BBoAOB ¢ Up > 3,6 KB, HO meHee 300 kB, HOMWHanbHOe 3Ha4yeHUe Knacca U3oNsLnn
onpegenseTcs UcnblTaTeSIeHbIM CTaHAaPTU30BaHHbLIM MPO30BLIM UMMYTECOM U UCNbITATENbHBIM HanpsPKeHUeMm
nepemMeHHoro Toka NpoMbILLNEHHOW YacTOThl B COOTBETCTBUN C Tabnuuen 4.

[Tpnmevanue—na HEKOTOPLIX 3HAYeHUN Up ycTaHaBNMMBAETCS anbTEPHATUBHLIN KITAcC N30N54MN COMMacHoO
MOK 60071-1.

6.1.1.3 ns cnyyas, koraga Up > 300 kB

[na nepeuyHbIX BBoAOB ¢ Up = 300 KB HOMMHanNbHoe 3HadeHWe Knacca n3onauum onpegensaetcst HOMU-
HanbHbLIMW 3HAYEHUAMU UCNbITaTeNbHbIX HANPSXKEHUN cTaHAaPTU30OBaHHbLIX KOMMYTaLMOHHBLIX U TPO30BbLIX M-
MNyNbCOB B COOTBETCTBUK C TAbNULEN 5.

[Tpnmedvanne — Ona HekOoTOpbIX 3Ha4YeHUN Up ycTaHaBNMBAETCH anbTePHATUBHbLIN KNAacc N30MAaumun cornacHo
M3K 60071-1.
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Tabnwnuya4 — HommHanbHbie YPOBHU UCNbITAHMA NPOYHOCTU m3onsaumm ang O TH ¢ Hanbonbwmnm paboumm Hanpsixe-
HMNeM Ha nepBuYvHbIX BBoaax Up < 300 kB

3Ha4YeHne HaunbonbLlero HoMWHANBLHOE 3HAYeHWEe UCMbITATENBbHO- HoMUHanNeLHOE 3HaYeHue
pabouvero HanpskeHua Up ro HaANPAXXeHUs NepemMeHHOro Toka MCNBbITATENBHOTO  HAMPSXeHUA
(nencreytoLlee), kKB NnpoMbILLNeHHOW vacTotel U™Puen, rpososoro umnyneca U™Puen,
(Dencrteyoulee), kKB (amnnutyaoHoe), kB
0,72 3 —
1,2 6 —
3,0 10 20
40
{,2 20 40
60
12 28 60
75
17,5 38 75
95
24 50 95
125
36 70 145
170
52 95 250
72,5 140 325
100 185 450
123 185 550
230 650
145 230 550
275 650
170 275 650
325 750
245 395 950
460 1050

TpumMeyaHune—]na ycTaHOBOK pekomMeHayeTcsl BbiIbnpaTtbh HauBbICLLEE 3HAYEHME HOMUHANBHOIO Knacca
N30NALNMN.

Tabnwuabd—HomuHanbHble YPOBHU UCTIbITAHUIA NPOYHOCTU u3onsaunm ansa 3TH ¢ Hanbonbwmm padounm Hanpsike-
HWeM Ha nepBuUYHbIX BBogax Up = 300 kB

3Ha4YeHne HaunbonbLlero HoMWHANBLHOE 3HAYeHUEe UCMbITATENBHO- HoMUHanNbLHOE 3HaYeHue
pabouvero HanpsbkeHua Up ro HaNps>XeHUA KOMMYTALMOHHOIO MCNbITATENBHOTO HAaMNPsXeHUA
(DercTBYIOLLIEE), KB mmnyneca UPuen, rpososoro umnyneca UPuen,
(amnnutygHoe), kB (amnnutyagHoe), kB

300 750 950

850 1050

362 850 1050

950 1175

420 1050 1300

1050 1425
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3Ha4vYeHne HaunbonbLlero HoMWHANBHOE 3HAYeHUEe UCMBITATENBHO- HoMUHanNLHOE 3HaAYeHue
pabouvero HanpskeHusa Up ro HaNpPs>XeHUA KOMMYTALIMOHHOTO MCNbITATENBHOTO HAaMPsXeHUA
(nencreytoLlee), kKB umnynsca U'Puen, rpososoro umnyneca UPuen, .
(amnnutyaoHoe), kB (amnnutyaoHoe), kB

525 1050 1425

1175 1550

765 1425 1950

1550 2100

[TpnmevaHuns

1 1na ycTtaHOBOK

2 VicnbitatenbHble YPOBHU HanpsxeHus ¢ Up = 765 kKB okoH4aTernbHO HE YyCTAaHOBIEHbI, MO3TOMY BO3MOXHb
HEKOTOPbIE Bapnauunm nx 3Ha4YeHnn anst KOMMYTauMoOHHOIO U rPO30BOro MMMNYbCOB.

PEKOMEHAYETCH BbI6HpaTb HauBbicWee 3HavYeHne HOMWHAlIbHOIO KIlaCCa N30JTHAUNN.

Tabnwuyab—HoMmuHanbHbIe YPOBHU UCNbITATENBHLIX HANPsXXeHUW ans O TH ¢ Hanbornb-
lWKUM paboumm HanpsbkeHnem Ha nepBuYHbIX BBogax Up = 300 kB
HomMMHaANbLHOE 3HAYEHUE UCMBLITATENBHOIO HoMUHANBbHOE 3HAYEHUE NnepemMeHHOro
HaNpsXkeHWa rpo3oBoro umnynesca UPuen,, McnbiTaTensHoOro HanpsbkeHus U™Puen,
(amnnutyaoHoe), kB (Dencrteyouee), kKB
950 395
1050 460
1175 510
1300 570
1425 630
1550 630
1950 880
2100 975

6.1.2 JononHuUTenbHble TPeOOBaHUA K U30MALUM MeXAay NepBUYHbIMU BBOAAMI
6.1.2.1 icnbiTaHKe noBbILLUEeHHBLIM HanpsXeHnemM NPpoMbILLNEHHOW YacTOTh
[lepBUYHLIE BBOALI C HAMDONLLUMM paboynm HanpsxkeHnem gnga cbopygosaHua Up = 300 kKB goJ1KHbI Bbl-

epXvBaTb UCTbITaTeNb
rpO30BOro UMMNYIbCca Co

HOE HallPAXEHWE HDOMbIUJﬂeHHOﬁ HaCTOTbl B COOTBETCTBAN C Bbl6paHHblM HaAlNPA>XEHNEM

acHo Tabnuue 6.

6.1.2.2 cnblTaHne NoBbILLEHHbIM HAaNpsXXeHeM MPOoOMBbILLITEHHOW YacTOTbl NPU NMPOBEpPKe 3a3eMNAeMblX

NepBUYHbLIX BBOOOB

BbiBOALI 3a3eMNeHNa NepBUYHOIO AaTymka HanpsXkXeHs, UsonnMpoBaHHbIe OT Kopryca Ui 000NoYKM, A0I-
)XHbl BblAEPKXMBaTb HOMUHANbHOE KpaTKOCPOUHOE UCNbITaTENbHOE HanpsikeHne npomMbllLUNeHHOW YacToThl 3 KB
(OencTBytoLlee) B TeveHne 1 MUH.

6.1.2.3 TpeboBaHNA K YPOBHIO YaCTUYHBLIX pa3psaoB

TpeboBaHNA K YPOBHIO YaCTUYHbIX pa3psaaoB npeabarnaoTca K S TH, HaunHasa c Up = 7,2 kB.

YpoBeHb YaCcTUYHbIX pa3psaaoB nocne npegBapuTenbHO NpoBeAeHHbIX NCNbITaHUM U30NALMU B COOTBET-
ctBun ¢ 11.2.4 He gomMKeH NpeBbllaTh 3Ha4YeHWW, NpuBedeHHbIX B Tabnuue 7, npu ucnblTaTelbHOM HanpsikKeHUu,
YKa3aHHOM B TOW Xe Tabrnuue.

Tabnwya7 — 3Ha4yeHnsa UCnbITaTenbHOro HANPSKEHNA U AONYCTUMbIE YPOBHU YaCTUYHbBIX Pa3psiaoB

donycTMMbIN YPOBEHL YAaCTUYHbLIX pa3paaoB
= 3Ha4YeHne ucnbiTa- nK
OHKIIOHEHNE TENbHOMO HanpsXXeHus
nn 3as3emMmneHund NepBUYHbIX {M€P s Tun naonaunu
ceTtu BBOJOB y
H (neucteylowee), kKB [MorpyxeHHas TBepoas
B XXWOKOCTh

C 3aszemMmneHHON HeunT-| daza Ha 3eMI Up 10 50
panbto (KOspPDdNUNEHT 1,2 Up/Jg 5 20
3azemneHnsa < 1.5

) da3a Ha a3sy 1,2 Up 5 20
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donycTMMbIN YPOBEHL YaCTUYHbLIX pa3psanoB
- nk
THa amaeMITaH s MonknoYeHme 3Ha4YeHue ucneiTa
cotu NepBUYHBIX TENBHOTO HaNpPsKEHNS TUN 130NaUMK
BBO/IOB U™Pucn
(nelicTeytoLlee), kB [TorpyxeHHan Teepnas
B XXUOKOCTb

C nsonupoBaHHon nnu| dasa Ha 3emMnio 1,2 Up 10 50
HeESODPEKTUBHO 3a- 1,2 Up/\@ 5 20
3EMINEHHON HEWTpa-

P da3a Ha hasy 1,2 Up 5 20
Nb0 (KOSPPULUNEHT =
zazemnenusa < 1,5)

[TpumedvyaHuns
1 Ecnn tvn cetn HEM3BECTEH, TO NPUMEHSIIOTCH 3HAYEHUS, 3a0aHHble NSl N30NMPOBAHHOW NN HE3PHEKTUBHO

3a3eMINEHHOWN CETM.

2 [lonyCcTnmbIn yPpOBEHL YaCTUYHbIX Pa3psAgoB TaKKe pacrnpocTpaHAeTcs Ha 4acToTbl, OTIINYHbIE OT HOMMU-
HallbHOMWN.

3 [1pyn HOMMHaNBHOM HanpsxeHun 3 TH HMXKe npegenbHOro HanpsxeHusa cetn Up, rae OH JOMKEH 3KCrnyaTtu-
POBaATbCHA, 3HAYEHUSA UCNbITATENBHOINO HaMNpsAXeHUsA U HanpsXXeHus 4N N3MepeHus 4YacTUYHbIX pa3psgoB  MOryT
ObITb COrnacoBaHbl MeXay NPOU3BOAUTENEM N 3AKA3YMKOM.

6.1.2.4 Cpe3aHHbIN TPO30BOW MMMYJILC

Ecnu aTo ncnelTaHMe onpegeneHo AONONHUTENLHO, TO NEPBUYHbIE BBOAbLI AOSTKHbI BblAEpXKaTb HanpsiKe-
HWe cpe3aHHOro rpo3oBOro UMMNynsca c amnnutyaon 115 % nonHoro HanpskeHUsa cTaH4apTU30BaHHOIO MPO30BO-
ro UMMynbcea.

[TpumevaHuns
1 MeHblne 3HAYEHNS UCNbITATENBHOIO HANPSKEHUS MOIYT ObITb COrnMacoBaHbl MEXAY U3rOTOBUTENEM U 3aKa34K-

KOM.
2 [laxke ecnn ncnbiTaHue cpe3aHHbIM rPO30BbIM UMMNYIIBCOM HE NPEAYCMOTPEHO TEXHOMNOIMEN JAaT4YMKA BbICOKOrO
HanpsPKeHWs, TO ero NPpoBeAeHne NOMOraeT NPOBepUTb YCTOMHYMBOCTb BTOPUYHOIO KOHBEPTEPA K BO34ENCTBUIO BbICOKOIO

UMNYITbCHOIoO HalNpAXeHWUs.
3 VlcnbiTatenbHas cxema AOJ1KHA ObITb cOornacoBaHa MeXAYy N3roToBuUTEesieM N 3aKa34HUKOM.

6.1.2.5 EMKOCTb M TaHIreHc yrina AnaneKkTpuyeckux noTepb

2T TpeboBaHNA NPUMEHSATCA TONBKO K 3 TH ¢ XXKnako-macnaHou n3onsumnen nepBUYHOIo AaTymKka Hanps-
XeHua npu Up >72,5 kB.
3Ha4YeHWsa eMKOCTWU WU TaHTeHca yrna gnanekTpuiecknx noteps (tg o) nsonaunm gosikHel ObITh onpeaenex.bl

NPY HOMUHaNbLHOW YacToTe U YPOBHE HanpsXXeHus B npegenax gnanasoHa ot 10 kB go Up/\/g.

[TpumevaHuna
1 3agaven ncnbiTaHusl ABNSAETCSH NPOBEpKa cTabnnbHOCTU Npon3soacTea. [lpeaens! aAnsg goNycTUMbIX OTKINOHEHUN

MOIyT ObITb COMMACcOBaHbl MEXAY U3TOTOBUTENEM U 3aKA34YUKOM.
2 TaHreHc yrna ananekTpuyecknx NoTepb 3aBUCUT OT TUMNA U30NSALUUK, HANPsSKEHWS U TemnepaTtypbl. Ero anavenme

npu Up/\/g n TEMMepaType okpyxawwen cpegbl 06bIvYHO He npeBbiwaeT 0,005.
3 [na HekoTopbIX TMNOB I3 TH CnoXHO MHTEpPNpEeTUpOBaTh Pe3ylibTaTtbl UCMbITAHUWN.

6.1.3 TpeboBaHMA K BHELUHEW U3ONSALMIK

6.1.3.1 3arpsasHeHune
[na 3TH Hapy)XHOro UCNOJTHEHWS] C KepaMUYeCKOWU U30MTALMEN, YYBCTBUTENbHBLIX K 3arpA3HEeHNAM, AnnHa

MNyTU TOKa YTEYKM NPW pasnnYHbIX YPOBHSIX 3arpa3HeHns npueeaeHa B tTabnuue 8.

Tabnwuua8—nuHa nytn ToKa yTEYKK

MWHUMAanNbHOE 3HaYeHWe [AJIUHBDI [nnHa nytn TOKa yTeuku
YpOBEHb 3arpA3HEHUs NyTn TOKa YyTE4KK
mw/kB ) 2 PaapsinHOe paccTosiHue
| — Jlerkunm 16
Il — CpeagHnn 20 <3,5
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MuHMManbHOE 3HaYeHue ONUHbI InnHa nytn ToKa yTeuku
ypOBeHb 3alrpA3HEeHnA NyTU TOKA YTEYKU
mw/kB 1 2 PaapsinHOe paccTosiHue
Il — CunbHBIN 25
|V — OyeHb CUbHBbIN 31 <40

1) OTHOWweHWe ANVHBI NYTK TOKa yTeuYKn Mexay das3oi 1 3eMrnen K cpegHeKkBagpaTuieckoMy MexaydasHomy
npeaenbHOMY HanpsbkeHuto ans obopygosanusa (cm. M3K 60071-1).

%) bonee noapobHas nHdbopMauus K OOMYCTUMbIE OTKITOHEHUS 3HAYEHUW ONUHLI MYTU YTEYKU NMPU NPON3BOI-
cTBe gaHbl B MOK 60815.

[TpnmevaHuns

1 CBoOMCTBA U30NALUMOHHOWN MOBEPXHOCTN B 3HAYUTENBHOW CTENEHU 3aBUCAT OT POPMbl M3ONATOPA.

2 B cnabo 3arpsi3HeHHbIX 00nacTax npu Hanmumm onbiTa 3KCNyartaumm MOXET UCNOoNb30BaThCs AJIMHA NYTU
TOKa yTe4Ykn HMxe 16, HO He meHee 12 mMm/KB.

3 Npn cMNbHOM 3arpsA3HEHNUN ANIMHA NYyTKU ToKa yTedkn 31 mm/kB moxeT He cooTBeTCTBOBATL TpeboBaHusaM. B
3aBMCUMOCTM OT ONbITa 3KCnnyartauum u/mnm o1 pe3ynbTatoB NabopaTopHbIX UCNLITAHMW ANUHA NMYTU TOKA YTEYKU
MOXET ObITb YBENMYEHA, B HEKOTOPLIX Cry4vasix Heobxoauma nepuogndeckast NpoMbIBKa N30NSLUMN.

6.2 TpeboBaHUA K U3ONALUN HUIKOBOJIbTHbIX KOMMOHEHTOB

HW3KOBOSIbTHbLIE KOMMOHEHTbLI 00bLIYHO BKOYaloT B ceDA HECKOMBbKO Lenen ¢ ranbBaHn4yeckon nsonaunei
MexXxay HUMW. 3Ta N3onaunst AoMKHa COOTBETCTBOBATL TPebOoBaHUAM, NpeacTaBNeHHbIM HUXKE.

6.2.1 CnocobHOCTL BblAepXUBaATb UCNbITaTeNbHOE NOBLILWWEHHOE Hanps)XXeHue NpPpoMbILINeHHON
Y4acToThbl

3Ha4vyeHne UcnelTaTeNbHOro HanpsXkeHns: 2 KB (gencTeytoLlee).

6.2.2 CNnocoOHOCTL BblAepXXUBaATb UMNYNbCHOE HanpsXeHue

3HaueHue ncnblTaTenbHOro HanpsiXkeHus: 5 kKB (amnnnTtyaHoe).

6.3 CnocobHOCTL Bblaep)XXnUBaTb HanpsXkeHue KOpoTKOro 3aMblKaHUA

2 TH gommkeH ObITh paszpaboTaH U CNPoekTUPOBaH Tak, YTobbl 0e3 NoBpeXaeHWd BblaepXXnBaTh B TEYEHME
60 c MexaHVn4eckne U TennoBble BO3AENUCTBUSA OT BHELLHEro KOPOTKOro 3aMblKaHUS Ha BTOPUYHBIX BbIBOAaX NpU
nogaye HOMUHaNLHOrO HaNPSXKeHUs.

[Tpon3BoaMUTENL OAOKEH yKasaTk cNocob orpaHUYeHUsa Toka Ha Bbixode (Mpu ero Hann4vnn), Hanpumep
NPAMOYIoNIbHOro konebaHna nepeMeHHOro Toka, aMnnMTyaHoe 3HadeHne Kotoporo B 1,2 pasa Bbille MaKCu-
ManbHOrO.

[loTpebutento BaXKHO 3HaTL, YTO NPU orpaHvYeHUM ToKa Ha BeIXoae NpuMeHeHe npegoxpaHuTenen ang
yCTpaHeHUsA KOPOTKOro 3aMblkaHUs He adpdpeKTUBHO. [oaTomy O TH aomkeH BelgepXXnBaTbh HanpsXXeHne KOpoTKO-
ro 3aMblkaHUA B TedeHre bornee AnnuTesieHOro BpeMmeHu, Yem HeobxogmMmo Ang cropaHus npegoxpaHuTens.

[TponsBoanTENb YKa3bIBaeT BpeMsd, Tpebyemoe AN BOCCTaHOBNEHUA BTOPUYHOIO HanpshkeHU4d (B 3adaH-

HOM Knacce TOYHOCTMW) Nocne yCTPpaHeHUst KOPOTKOro 3aMblkaHUA (A1 YTOYHEHWUSI AOMOSTHUTESTbHbBIX TPeOOBaHUA
cMm. 8.9 1 8.10).

6.4 'paHuUbI NOBLIWEHUA TeMnepaTyphbl

6.4.1 O6wume TpedboBaHUSA

2 TH gomkeH bbITb pa3paboTaH U CKOHCTPYUPOBaH Taknm 0bpa3oM, YTOoDLI BblaepKMBaTh bDe3 nospexaeHnm
NpeBbILLUEeHNN YCTaHOBNEHHbIX YPOBHEN TeMMNepaTypbl Harpesa KOMNOHEHTOB TEMNOBbIE BO3AeNCTBUS, BbI3BaHHbLIE:!

- NpeBbILLeHeM MakcuManbHOW TeMnepaTypbl OKpyXKatloLlen cpeasbl;

- NAMEeHEeHWeM HOMUHAaITbHOW YaCcTOThl;

- yBeNinyeHnem B 1,2 paza HOMUHaNbLHOIo NepPBUYHOIO HANPAXKEHUS;

- MpeBbILLEeHNEM MaKCUManbHOW MOLLIHOCTU paccenBaHUA BTOPUYHOIO KOHBEpTEpa 13-3a yBelnYeHUs1 Ha-
MNPSPKEHUA 3NEKTPONUTaHUA U/NN BTOPUYHOW HArpy3Ku.

6.4.2 lononHUTenbHbIEe TpeboBaHUSA

2 TH gonxeH ObITh pa3paboTaH U CKOHCTPYUPOBaH TakK, YTODbI BblAepXKnBaTh Oe3 NoBpeXxaeHU TennoBbie
BO34eNCTBUS, Bbi3aBaHHbIE YCNOBUAMU, onucaHHbIMU B 6.4.1, npu Ko puUneHTe nepeHanpskeHUsa U annuTenb-
HOCTW, YKa3aHHbIX B Tabnuue 3.
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6.5 TpeboBaHUA K YPOBHIO HaBeAEeHHbIX pagnonomex

Llenb UcnblTaHUS — NPOBEPUTL SMUCCUIO OT KOPOHHLIX pa3psaos, co3gaBaemMblX O TH. OCHOBHBIMU NCTOMU-
HUKaMW 3TUX pa3psagoB ABNSAKTCA BbICOKOBOMNbTHLIE YHACTKU M YacTUYHbIe paspsidbl Ha NOBEPXHOCTU Kopnyca
nsonaropa. icnbitaHne nmeeT BaxkHoe 3HaveHne ana 3 TH c Up > 123 kB.

[Tpoueaypa ucnbiTaHNMAa HaXoANTCH Ha PAaCCMOTPEHUM.

6.6 TpeboBaHUSA NO YCTOUYUBOCTU K NepeHanpPsiKeHUAM

Llenb ncnbitaHMa — NPOKOHTPOJSIMPOBATL pacrnpocTpaHeHne nepeHanpskeHn, nepegasaeMblX OT NepPBUY-
HOro BBOAA K BTOPUYHOMY BbiBOAY 3 TH nnu ero anektponutaHuio. OCHOBHBLIM UCTOYHUKOM NepeHanpaXXeHUN
ABNAETCA KOMMYTaLWNA BbICOKOBONLTHONO 0bopyaoBaHus.

[Tpouenypa UcnblTaHUA HAXOAUTCA Ha PaCCMOTPEHUN.

6.7 TpeboBaHUA K aNeKTpoMarHuTHon coemectumoctTu (3MC)

3MC — 310 cnocobHocTb 06opyaAOBaHUA UM CUCTEMbI HOPpManbHO YHKLIMOHNPOBATL NPY YCIOBUSAX BO3-
0eCTBUS BHELLHEro anekTpoMarHMTHoro nons, 6e3 cosgaHns anekTpoMarHUTHbIX MoMeX HeJoMyCTUMOTO YPOBHS
(IEV 161-01-07).

Y100b1 oUeHUTL NoBeaeHne OTH B anekTpoMarHUTHOM OKPYXKeHUK, He0DX0aMMO YCTaHOBUTb COOTBETCTBYIHO-
LMe npegensl SMUCCUn U yCTOMYMBOCTU. Llenb Kaxkaoro ncnbiTaHUs onncaHa HUXe.

[TpumeyaHne—-ononHntensHo cMm. B.5.2.

6.7.1 TpeboBaHUsA K 3IMUCCUN

[ToMmuMo TpeboBaHW K Npegenam 3MUCCUN OT HaNPSXKeHUU pagnonomex (UCnbiTaHWe Ha paanonoMexm) U
nepeHanpskeHna, ana 3 TH AonmkHbl ObITb COOTBETCTBEHHO UCTbITaHbI Npeaenbl 3MUCCUN, paccMaTpUBaeMble B
CISPR 11.

6.7.2 TpeboBaHUA K YCTONYNBOCTHU

[lepeyeHb UcnbiTaHKUK, NpremnemMslx ans 3 TH, ana onpegeneHHbIX KNaccoB 6e30MacHOCTU U KPUTEPUKU UX
OLEeHKW aaHbl B Tabnuue 9.

[pyrue ncneltaHUA, KOTOpble MOTYT NPeACTaBNATb UHTEpPeC, HaXOAATCHA Ha paCCMOTPEHUN.

6.7.2.1 [apMoOHMYeckne N UHTeprapMoHU4eckne NomMexu

Llenb ncnbitaHns — NPoBEPUTEL YCTOUUMBOCTL O TH K rapMOHUYECKUM U MHTEPrapMOHUYECKM COCTaBNSIIo-
LLIUM HU3KOBOJSbTHOMO anekTponutaHua 3 TH. 3T1o ucnbiTaHne NpuMeHUMO TONbKO K 3 TH, ncnonbayiowmm SnekT-
ponNUTaHMEe OT UCTOUYHMKA HANPshKeHUS NepeMeHHOro Toka.

6.7.2.2 MegneHHoe naMeHeHe HanpshkXeHUa 3NekTponuTaHus

Llenb ucnbitTaHua — NpoBepuUTb YCTOUYMBOCTL I TH K MeaneHHbIM N3MEeHEHUAM HanpsiKeHUS HU3KOBOMbT-
HOIo 3N1eKTPONMUTaHUA.

TpeboBaHWe pacnpoCTpaHAETCH Ha 3NEKTPoONUTaHNE OT UCTOUHUKOB HaANPSKEHUSA NepeMEHHOro U NMOCTO-
AHHOIO TOKa.

Tadbnwnuya9— TpeboBaHUA K UCMbITAHUAM HA YCTONYUBOCTb

YenoBusa UCNbITAHUSA Cceinka Ha crtaHgapT Knacc 6e3onacHocTH Kputepun OLeHKU
fapMOHUKM U UHTEPrapMoHuKu M Ha paccmoTpeHunu 2 A
[1]

MepneHHOe M3MEHEHUEe HanpsXXeHUs M3K 61000-4-11 OT+12 % po —-15 % A
anekTponuTanust

MeagneHHOe M3MEHEHUE HaNpsXeHUs Ha paccmoTpeHunn — A
anekTponuTanus 2 [2]

[TpoBanbl HANPSXKEHUA N KOPOTKUE 3a- MOK 61000-4-11 30 % gns 0,02 ¢ A
MbikaHus 1) 100 % ans 0,1 ¢

[TpoBanbl HANPSXKEHUA N KOPOTKUE 3a- MOK 61000-4-29 50 % ans 0,1 ¢ A
MblkaHus 2) [2] 100 % gnsa 0,05 ¢

YCTONYMBOCTL K MepexoaHbiM Mnpouec- M3K 61000-4-5 4 b
cam

BoicTpbi anekTpuiecknn cnaa/Boibpoc M3K 61000-4-4 4 b
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OkoHyaHue mabnuubi 9

YcnoBus UCNbITAHUA Cchinka Ha craHgapT Knacc ©0e3onacHocTu Kputepmun OLEHKU
YCTON4YNBOCTb K KonebaTtenbHbIM BONHAM M3K 61000-4-12 3
IneKTpocTatnvyeckun paspsn MOK 61000-4-2 s
YCTON4YNBOCTb K MArHUTHLIM NONSAM NPO- M3K 61000-4-8 5 A

MbILLUMNEHHOW YacTOThbl

YCTONYUBOCTb K UMNYMNbCHbIM MarHuT- MOK 61000-4-9 5 b
HbIM MOMNAM

YCTONUYMBOCTL K KonebartenbHbIM MarHUT- MOK 61000-4-10 5 b
HbIM MONAM

YCTON4YMBOCTL K pagnauuu, pagmnovacToT- MSOK 61000-4-3 3 A
HbIM U3NY4YEHUSAM U 3NTEKTPOMArHNTHbLIM
NONsAM

) Npumennmo Tonbko kK ATH ¢ UCTOYHUKOM 3MEKTPONUTaHUS NEPEMEHHOO TOKA.
2) MpuMeHnMo Tornbko K OTH ¢ MCTOYHUKOM 3MEKTPONUTaHUA NOCTOSIHHOIO TOKA.

[TpumevyaHus

1 A — lpun pabounx ycnoBusix B npegenax TEXHNYECKUX XapakTEPUCTUK.

2 b — [JonyckaeTcsa BpeMeHHOE yxXyalWeHne XapakTtepucTuk namepeHns nnm PyHKUNOHNPOBaHNS caMmognarHo-
CTUKWU C nocrneayruwmm camoBoccTtaHoBneHneM. He gonyckaetcs nepeHanpsikeHue Boiwe 500 B n yxyglweHune yHK-
LUMOHUPOBAHUA 3alUTHLIX I TH.

* McTtounnkm gadbl B pasgene bunbnuorpadwus.

6.7.2.3 YCTONYUBOCTL K NpoBanam HanpsXXeHUsa 1 KOPOTKUM 3aMblKaHUAM

Llenb ncnbiTaHNa — NPOBEPUTE YCTOWUMBOCTE 3 TH K npoBanamM HanpsXKeHUs UK K ero npepbiBaHUSAM,
BbI3BaHHbLIM KOPOTKNM 3aMblKaHUEM HU3KOBONbTHOIO UCTOUHWKA anekTponuTaHua 9 TH. 310 TpeboBaHKe pacnpo-
CTpaHAeTCAa Ha UCTOUHUKA 31EKTPONUTaHUA NepeMeHHOro U NOCTOAHHOMO ToKa.

6.7.2.4 YCTOUYNBOCTL K NepexogHbIM npoueccam

Llenb ncneitaHns — NpoBepUTL yCcTOMYMBOCTE O TH K 0gHOHanpaBneHHbIM NepexoaHbIM npoLieccaMm, Bbls-
BaHHbIM NnepeHanpsXXeHnsaMu BcriegcTesmMe KoOMMyTal K y4aCcTKOB B CUINOBOW CETU U pa3paaoB MOJTHUN (MPSAMBbIX
NN KOCBEHHbIX). 3TO UCMbITaHWE OYEeHb BaXKHO NSl CETEW BbICOKOrO HANPSXKEHUS U BbICOKOBOMNbTHBLIX YCTaHOBOK
n3-3a 60JIbLLION BEPOSATHOCTU BDNMU3KOTro paspsaa MONMHUN.

6.7.2.5 YCTOMMMBOCTE K ObICTPLIM HECTaLMOHAPHLIM anekTpuiecknm bpockam (cnagam/Belbpocam)

Llenb ncneitaHnsa — NpoBepuUTb YCTOUYMBOCTE 3 TH K anekTpnyecknm 6pockam oUeHb KOPOTKUX HeCTaLNO-
HapHbIX PEXNMOB, MPON3BEAEHHbLIM NepeKkntoyYeHneM ManbiX MHAYKTUBHBLIX HArpy3ok, Apebe3romM KOHTaKTOoB pene
(KOHOYKTMBHbIE MOMEXMW), NepekoyYeHeM BbICOKOBONLTHOW (B YaCTHOCTH, 3nerasoBou SFg Unm BakyyMHOM) KOM-
MyTaLMOHHOW annapaTypbl (U3flydaeMble MoMeXHn).

6.7.2.6 YCTONYNBOCTL K KonebaTtesnbHbIM BOSTHAM

Llenb ncnbitTaHua — NpoBepUTL YCTOMUMBOCTE 3 TH K nepnoanyveckm NoBTOPSIHOLLMMCS 3aTyXaroLMM Kone-
OaTenbHbLIM BOJIHAM, BO3HUKAIOLL MM B HU3KOBOJIbTHLIX LIendaX M3-3a NpouecCcoB KOMMyTaLUK B CETAX BbICOKOTO
HanpsKeHUs UMK Ha BbICOKOBOJbTHBIX NOACTaHUUAX (B U3ONATOPaX BbICOKOTO HaNpshKeHUs, Ha BbICOKOBOSTbTHbLIX
MOACTaHLMSIX C OTKPbITEIMU pacnpeaennTesibHbIMU YCTPOUCTBAMU LUMHHBIX NepekoYaTesien); npu HapyLleHUsX
B paboTe C BbICOKUM HanpsKeHnem; NN Npu 3aMblKaHUAX B CETSAX BbICOKOTO HANpPshKeHUs.

6.7.2.7 YCTONYMBOCTb K 3NEKTPOCTATUYECKUM paspsigam

Llenb ucneitaHns — NpoBepUTb YCTOUYMBOCTE 3 TH K anekTpocTatudecknum paspsagam (QCP), creHepunpo-
BaHHbIM KacaHWeM oaeXabl onepartopa (HenocpeacTBEHHO UMK NPU NOMOLLIN MHCTPYMEHTA) K 000pya0oBaHNIO UMK
Ero OKPY>KEHHUIO.

B uenom aTo He nMeeT DONbLLIOIO 3Ha4YeHUs1, MOTOMY YTO 3N1eKTpOoHHbIe YacTn O TH HaxoaaTca Ha OTKPbLITOM
BO34yXe U B 3aKpbITOM NoMeLLeHNN 1 0DbLIYHO pacnofioXKeHbl HenocpeacTBeHHO Ha nony 6e3 CUHTETUYECKoro

20



[OCT P M3K 60044-7—2010

KOBpa UM medenn nobnmnsocTtn. Kpome Toro, B Lienax 6e30nacHOCTU Takme YacTu 00bIYHO YCTaHOBEHbI B MeTall-
NM4eckoM Kopnyce, MMeroLLeM HadeXXHoe, XOPOLLO KOHTponMpyemMmoe 3azemMieHne Lenu, No3ToOMY BEPOATHOCTb
BO3HUKHOBEeHUNA QCP HUYTOXHO Mana.

6.7.2.8 YCTOMYMBOCTb K MArHATHbIM MOJIAM MPOMbILLNEHHOW YaCcTOThl

Llenb ncnbitaHUs — NpoBepUTL YCTOUUMBOCTL O TH K BO3AEeNCTBUIO MarHUTHbLIX NMofe NpoMbILLNeHHOW
YacTOThbl, BO3HUKAKOLLMX BOMN3KN CUNOBLIX Kabenew (NpoBOAOB CETK), TpaHCOPMaTOPOB U T. A. B HOPMallbHOM
NN aBapUUHOM COCTOAHUN. 3TO UCMbITaHKE MMeeT bonblLUoe 3HayeHWe BCcreacTBME BO3MOXKHOM 3KcnnyaTauuin
3NeKTPOHHbIX YacTen S TH B HenocpeaACTBEHHOW BNMU30CTU K CUJTIOBLIM LLEMAM.

6.7.2.9 YCTOMYMBOCTb K UMNYNbCHBIM MarHUTHLIM MOJISIM

Llenb ncnbitaHns — NpPoBEPUTL YCTOUUUBOCTL O TH K BO3AEUCTBUIO MMNYIbCHBLIX MarHATHbLIX NONen, creHe-
PUPOBaHHBLIX yaapaMn MONMHUA B 34aHUA, MeTannmyeckne CoOoOpyXXeHUs U CUCTeMbI 3a3eMI1eHUa. DTO UCNbITaHue
ABNAETCS BaXXHbIM A1 CETEW BbICOKOTO HaMNpsiXKeHUS N BbICOKOBOSbTHLIX YCTAaHOBOK BCIeACTBUE MOBbILLEHHOW
BEPOATHOCTW NoABePXKeHHOCTU yaapamM MOJTHUN.

6.7.2.10 YCTONYNBOCTL K KoniebaTtenbHbIM MarHUTHLIM MOS1sIM

Llenb ncnbiTaHns — npoBepuTb YCTOUYMBOCTL O TH K konedbatenbHbLIM MarHUTHBIM NMONSM, CreHepUpoBaH-
HbIM NepekntoYeHeM BbICOKOTO HAMpPsPKeHUs. 3TO UCTIbITaHME SIBNSIETCA BaXKHBLIM AN1s1 onpeaeneHnst BO3SMOXKHO-
CTU UCMOJ1B30BaHUA 3N1EKTPOHHOIo 0bopyaoBaHUA Ha BbICOKOBOSTbTHLIX MOACTaHUMAX.

6.7.2.11 YCTOMUMBOCTL K pagnodacTOTHOMY 3S1EKTPOMarHUTHOMY NOJIo

Llenb ncneiTaHnsa — NpoBePUTb YCTOUUUBOCTL 3 TH K aneKTpoMarHUTHbIM NOJIAM, CreHepUpOoBaHHbLIM pa-
avonepegaTyskamMmy Unu apyrmMm ycTpoucTeamMiu, U3nydarolwmMmy pagmuovacTOTHYIO 3M1eKTPOMarHUTHYH SHEPTULO.
Ba)kHbIM oaKTOpOM SIBIIAETCA NPOBEPKa BO3IMOXHOCTU NCNONMb30BaHUA B HENOCPeACTBEHHOW ONU30CTU OT BbICO-
KOBONbTHbIX YCTAaHOBOK NMOPTATUBHbLIX pagnocTaHuUn  MODUNbHLIX TeNnedoOHOB.

6.8 TpeboBaHUS K HaAEXHOCTHU

TpeboBaHusA K HageXXHoCTU 3 TH cpaBHUMBI ¢ TpeboBaHUAMK ANA aHaNOrMYHbIX 3N1eKTPOHHBIX KOMMOHEHTOBR
Ha noacTaHUunax. HagexHocTb 2 TH gomkHa bbITh TakKe paccMoTpeHa.

6.9 YCTONUYMBOCTb K aBapPUAHOMY peXnmy padoTbl

B 3aBUCUMOCTU OT MCﬂOﬂbSyeMOﬁ TeEXHOJTIOTMN NCTIBITAHWE Ha )/CTOI?I‘-IMBOCTI:: K KOPOTKOMY 3dMbIKaHNHO W
neperpesy rnpumMmeHMMoO TOJ1bKO K BTOPUHHOMY KOHBEPTEPY.

[Tpumedanne—Ilpegnonaraercsd, 4TO AaTYUK NEPBUYHOIO HanpsXxeHus n apyrme 4actm 3 TH, 3a ncknioYeHu-
eM BTOPUYHOIo KOHBEPTEPA, AOIIKHbI COOTBETCTBOBATL TOMBKO TPeboBaHMAM pabounx yCnoBUn NMPUMEHEHUS, €CrN HEeT
OPYInNX yKasaHum.

6.10 CurHanuzaumna o6 aBapMnMHOM pexnme padoThbl

UT0bObLI N3bexaTb NNOXHbLIX OTKIIOYEeHWN 3aLllMTHBIX pene, 3 TH aonkeH BolpabaTbiBaTb AONONHUTENbHbIE
CUrHanbl MHOAWKaLU MK, KOTOPbIE MOTYT ObITh UCMOMNbL30BaHbI B Clyvyae BO3HUKHOBEHUS:

- KOPOTKOro 3aMbIKaHUA BO BTOPUYHOW LENN;

- BHYTPEeHHeW Henonaaku, obHapyXeHHOU NpU BbINONTHEHUU caMoanarHOCTUKHN;

- NpepbIBaHUSA NN NPpoBana HanNpPsPKeHN 3NeKTPonUTaHuS.

CuUrHan nHankaummn goimkeH ObITe NoNy4veH 3a BpeMd MeHblUe YemM 4 Mc.

6.11 TpeboBaHMA K MeXaHU4YEeCKOMN NPOYHOCTMU

2T TpeboBaHUA NPUMEHSIIOTCA TONbKO K QTH € npeaenbHbIM HanpshkeHnem ans obopyaoBaHUA
Up =72,5 kB 1 BbliLLe.

B tabnuue 10 gaHbl pekoMmeHaaUnm OTHOCUTESTbHO CTaTUYECKNX Harpy 30K, K KOTOPLIM A0S KHbI ObITh YCTOW-
ymBbl ATH, B TOM Yncne Harpy3Kkn oT BeTpa 1 Nbaa.

YKa3aHHble UCMbITaTelNbHble HAarpysku npuknagbisanTcd B I0OOM HanpaBieHUU K NepBUYHbLIM BBOAAM.

[1pn ycTaHoBKke O TH B 3aKpbITOM pacnpeaeniTenbHOM YCTPOUCTBE, rae UCNOSIb3YETCH AOMNONHUTEIbHOE
3NeKkTpuvyeckoe KOMMyTauMoHHOe 0bopyaoBaHKe, Mo cornalleHnto Mexay npoussogntenem 1 3akasvykom mMo-
XET NPOBOANTLCS UCTbITAHNE Ha BUDPOYCTONYMBOCTD.
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abnwunuya 10 — NenbiTaHne Ha YCTOUYMBOCTL K CTATUYECKUM HArpy3kam

YCTOMYMBOCTb K CTATUMECKUM Harpyskam fF, N
3HA4YeHUEe HaMUBBLICLLETO
patoyero HanpspkeHus Up, 9TH ¢ BBOOamMm
KB NPOXOOHLIMU TOKOBbIMU
HaNpPsXXeHUA
Harpy3ka Harpy3ka
Knacec 1 Knacc 2
Ot 72,5 no 100 500 1250 2500
OT1 123 po 170 1000 2000 3000
OT1 245 po 362 1250 2500 4000
> 420 1500 4000 5000

[TpumevaHuns

1 CyMmma Harpy3ok, AeUCTBYHOLWMNX B 0DObIYHBIX pabounx yCrnoBusax akcniyartauum, He gomnkHa npesbiwatb 50 %
NcnblTaTenbHbIX.

2 B HekoTopbIX cnyvasax 9 TH ¢ npoxogHbiMy TOKOBbIMU BBOAAMUW O0JXKHbI BblAEPXUBATL PEeAKO BCTpeYatowmecs
3KCTPEMArnbHbIE AMHAMUYECKUE HArpy3km (Hanpumep, KOPOTKUE 3aMbIKaHUS), KOTOPble MOryT npeBbiwatb B 1,4 pasa
CTaTU4eCKYyIO.

3 Ansa psga npyuMeHeHUN BO3MOXHA HEOBXOAMMOCTb OnpegeneHus ConpoTUBIIEHUS KPYHYEHUIO NEPBUYHbIX

BBOAOB. BennuuHa NMPUKIagablBaemMoro Kpyrtdawero MoMmeHTa rnpum ncnbltTaHMU QOJIXKHA bGbITb cornacoBaHa MeXAy Npons-
BOAUTEIIEM N 3aKa34YUKOM.

6.12 BeiBOoAabI 3a3eMNeHUN

6.12.1 3azemMneHne gaTynKa nepBUYHOIro HanpsXkeHUA U NepBUYHOIo KOHBepTepa

HaunHaa ¢ Up = 1,2 kB, Bce meTannunyeckne yacth 3TH (ecnn nmeroTcst) A0SKHbI ObITh 0becneveHsl
HageXHbIM 3a3eMJIeHUeEM ¢ OAHUM UNK bonee Nerko AoCTYMHbLIM BUHTOBLIM 3a)XMMOM ANA NogkroveHUa K
zaszeMnsawoLleMy NpPoBOAHUKY, nogxodsillemMy AN yKasaHHbIX YCINOBUN.

[lnameTp BUHTOB 3a)KUMa 3a3eMIeHns1 AomKeH bbiTh He MmeHee 8 MM ans Up <36 kKB 1 He meHee 12 MM —
anga Up > 36 kB.

6.12.2 3azeMneHne BTOPUYHOIo KOHBepTepa

HaunHaa c Up = 1,2 KB, BTOpWUYHbIE BbIBOAbLI BTOPUYHOTO KOHBepTepa 3 TH goS1KHBI ObITe CNPOEKTUPOBaHDI
Takum obpasoM, YToObI KaXkabId U3 HUX MOT ObITb 3a3eMineH anbTepHaTUBHO U HE3aBUCUMO, He NPenaTCcTBYS
NOAKNHOYEHUIO K BTOPUYHOW LIEenu.

7 Knaccndpmkauma mcnbiTaHUN

NcnbiTanus, ykasaHHble B HACTOSALWEM cTaHAapTe, KnaccudrumpyroTcs Kak TUMNOBbIe, NPUeMO-CAaTOUYHbIE U
crieupanbHble.

7.1 TunoBble UCNbLITAHUSA

NcnbiTaHna O TH npoBogaTca AN Kaykaoro tuna TpaHcopMaTopoB, YTODLI NPOAEMOHCTPUPOBAaTL UX COOT-
BETCTBME TpeboBaHUAM 0gHOW 1 TOW Xe cneuudonkaymm bes yyeta TpeboBaHnU, NpeabaBngdeMbIX NpU npuemMo-
COaTOYHbIX UCNbITAHUSIX.

[ PUMEeYaHWNE— [1o cornmaweHuto MeXxAay npomn3sognterniemMm n 3aKa34nkomM daHHble UCINblITaHNA MOTYT CHUNTATbCH
NMNoJ1I0OKNTEIIbHBIMU U TNIPDU HE3HAYNTETIbHbIX OTKITOHEHUNAX OT cneu,md:)maunw, eClin NMEKTCH.

TvnnenbiITaHniA:

a) rpO30BbLIM UMNYNbCOM (CM. 8.1.2);

b) KOMMYyTaLNOHHBIM UMMYSLCOM (CM. 8.1.3);

C) Ha BnaxkHocTb Ana 3TH Hapy>XHoro ucnonHeHusa (cm. 8.2);
d) Ha NpPoBEpPKY TOYHOCTU N3MepeHUni (cMm. 8.3);

e) Ha YCTOMYMBOCTb K aBapUnHbLIM pexxuMmam paboTsl (CM. 8.4);
f) Ha ycTOMYMBOCTL K paguornomMmexam (cm. 8.5):

g) Ha yCTOMYMBOCTb K NepeHanpsXeHnsam (cum. 8.6);

h) Ha 8NeKTPOMarHUTHY0 COBMECTUMOCTb: SMUccUa (CM. 8.7.1);
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) Ha 3NEKTPOMarHUTHY0 COBMECTUMOCTbL: YCTOUYMBOCTL (CM. 8.7.2);
]) HA YCTONYMBOCTb HU3KOBOJIbTHLIX KOMMNOHEHTOB K UMMNYJIbCHBIM HanpsbkeHuam (cm. 8.8);
K) Ha YCTOUYMBOCTL K NepexoaHbiM npoueccam npu (Cm. 8.9):
1) KOPOTKOM 3aMbIKaHUK B NepBUYHOU Lienun (cMm. 8.9.1),
2) NOBTOPHOM BKMHOYEHUU B IMHUU C OCTATOUYHbIM 3apsiaoM (CM. 8.9.2).
Tunosble UCNbITAHUA OUN3NEKTPUKa Ha AN3NEKTPUYECKYHO NPOYHOCTL U3ONALMKM A0MKHBI MPOBOANTLCA Ha
TakoM Xe TpaHcdopmMmaTope, HO He MoABEPrHYyTOM APYIrMM UCTIbITaHUAM, eClnU He yKa3aHOo MHaJe.
['locne BbIOOPOYHBLIX TUNOBLIX UCMbITAHWUA 3 TH B COOTBETCTBUM € 7.1 KaXKObIW N3 HUX AOMKeH ObITb NOABEP-
FHYT BCEM NYHKTaM NpUemMo-caaTOYHbIX UCMbITaHWUN B COOTBETCTBUU C 7.2.

7.2 lpnemo-caaTovHble UCNbITaHUA

cnbiTaHsaAM noaBepraeTcs Kaxxabi S TH.

Tun ncnelTaHUN U NPOBEPOK:

a) NpoBepKa MapKMPOBKK Ha BBoJaX M BbiBodax (CM. 9.1);

D) NCMbITAHUA Ha CTOMKOCTL MepPBUYHbLIX BBOAOB K MOBLILLEHHOMY HaNPsXKeHUo NPOMbILLIIeHHON YacToThl
(cm. 9.2);

C) N3aMepeHne YacTUYHbIX pa3psiaoB (cM. 9.2.4);

d) ucnbiTaHMsA Ha CTOMKOCTb BTOPUYHBLIX BbIBOAOB K MOBbLILLEHHOMY HAMPSXKEeHU0 NMPOMbILLNEHHON YacToThl
(c™m. 9.3);

e) UCMNbITaHNA Ha NPOBEPKY TOUHOCTU N3MepeHUid (CM. 9.4).

Kpome ncnblTaHUM Ha NPOBEPKY TOYHOCTU U3MEPEHUIA MO e), KOTOPbIe A0MMKHbI ObITh BbINOJIHEHLI NOCe
MCNbITAHWUA MO b), €) 1 d), NOPSAOK N BOSMOXHAA KOMOUHAUMA APYTMX UCMbITAHWUA HE pernamMeHTUPOBaH:I.

7.3 CneunanbHble UCNBLITAHUA

McnbiTaHu4, OTIIMYHBIE OT TUNOBLIX U NPUEMO-CAATOYHbLIX ACTILITAHUM U cornacoBaHHbIE MeXay Npou3Bo-
antenem 1 3akasydmkom, HasbiBaroTCA cneymanbHbIMU.

Obbem UcnbITaHUA N NPOBEPOK:

a) UCMbITaHWe 3NTIEKTPUYECKON MPOYHOCTU N3ONALMN NePBUYHLIX BBOAOB Cpe3aHHbIM Mpo30BbIM UMMYIECOM
(cm. 10.1);

D) U3MepeHne eMKOCTU U TaHreHca yrna guanektpudeckux notepb (cm. 10.2);

C) UCNbITaHNA Ha MeXaHUYeCKyo NPOYHOCTL (cM. 10.3).

8 TUnoBbleé UCNbITaAHUA

8.1 UcnbITaHNA 3neKTpruyYecKkon NpoYHOCTU U3ONSILUN NEePBUYHbIX BBOAOB MMNYNbCHbLIM
HanpsixeHuem

8.1.1 Obwune TpeboBaHUSA

McnbiTaHns UMNYNbCHBIM HanpsiXXeHeM A0KHbI NpoBoanThLCA B cooTBeTCcTBUM ¢ MOK 60060.

McnblTaHUS MMNYNLCHBIM HanpsaXeHnem obbIYHO NMPOBOAATCA NPU 3HAYEeHUAX NPODOHOro YPOBHA 1 3aTeM
NpU 3HAYEHUAX HOMUHANBHOTO YPOBHS. 3HAYEHUST UMMNYNbCHOrO HanpsXXeHUsa NPoOHOTOo YPOBHS A0JTKHbI ObITh
mMexay 50 % 1 75 % HOMWUHaNbEHOTO UChbITaTeNbHOro. INpn NCNbITAHUAX ACMKHO ObITh 3apPEerMcTPUpPOBaHO U U3ME-
PEeHO NUKOBOE 3HaYeHne MMNynbca, a Takke dpopmMa BOJTHbI UMMNYJbCHOTO HAaNpPshKeHUs.

O6 oTpuLaTENEHOM pe3ynbTaTe UCMLITAHUS N30NALMN MOXKET CBUAETENLCTBOBATL M3MEHEHNe DOPMbI BOSI-
Hbl 3apPerncTpUpoBaHHbIX NapaMeTPOoB aMnInNTyabl U popMbl MMNybLCa NPU NPOOHOM UITM HOMUHaNBLHOM UCTIbI-
TaTenbHOM HanpPsPKEHUN.

8.1.2 UcnbiTaHMe rpo30BbIM UMNYJLCOM

McnblTaTenbHOE HanpsikeHue O0JIKHO COOTBETCTBOBATb 3HAYEHUSIM, OaHHbIM B Tabnuuax 4, 5 1 6
(CM. 6.1.1), B 3aBUCUMOCTW OT NpeaenbHOro HanpsikeHns ans obopyaoBaHUs U yKkasaHHOIO YPOBHS MPOYHOCTA
N30NSLINN.

McnbiTaTenbHOE HanpsiXkeHe AOMKHO NpUKNaabliBaTbCs MeXay KaxKabliM U3 NMMHENHbIX BBOAOB AaT4yMKa
NepBUYHOIO HaNpPsXXeHUda 1 3eMJ1en.

BbiBOA 3a3eMeHUs1 gaTynKka NepBUYHOTO HanpsXXeHUs UM HENPOBEPSEMOro NepBUYHOIO BBoAA (B CIy-
Yyae Hezasemnsaemoro 3TH), kopnyc nnm obonouka (ecnm UMerTCH) AOSTKHbI ObITb COeAUHEHBI BMECTE U 3a3eM-
NeHHI.
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[1na onpegeneHnsa noBpexgeHnn MoryT ObiTb BHECEHbI UBMeHeHWd NpK NoAKITHYEeHNN C Lenbio perucTpa-
LU AONOSTHUTENbHbBIX MapaMeTPoB.

B 4yacTHOCTW, NO XenaHU N3roToBUTENS:

- NOAKIoYEeHe K 3eMi1e MOXKeT ObITb caenaHo Yyepes nogxoasilee TokosanucbiBarollee YCTPOUCTBO;

- BTOPWYHbIE BbIBOAbLI MOTYT ObITb COeAMHEHblI BMecTe 1 3a3eMS1eHbl UMK NogKnioYveHbl K noaxoasalemy
YCTPOUCTBY AN 3aniCKX BOMHbI HANpsXKeHUsa, nosasnaoLlencs Ha BTOPUYHOM BbIBOAE HaNpsKeHUs1 BO BpeMs
MCMNbITAHUSA.

8.1.2.1 cnbiTaHWe rpo30BbLIM UMNYNLCOM NepBUYHbIX BBoAOB ¢ Up < 300 kB

McnbiTaHne AOMKHO NPOBOANTLCH KaK ANd NONOXUTENBHOW, Tak U ANs oTpyullaTteNbHOW NONAPHOCTU C NPU-
noxeHuem 15 nocnegoBaTenbHbIX UMMYITECOB B KAXXA0U NONTAPHOCTKM Be3 nonpaeBkn Ha aTMocdpepHble YCNOBUAS.

2 TH cunTaeTca BblaepXaBLUMM UCNbITAHWE, eClU He ODHapYXKeHO:

- 3NeKTpunyecKoro npobosa B «kHecaMoBOCCTaHaBNMBAKOLWENCA» BHYTPEHHEW U30TALNN;

- MOBEPXHOCTHbIX NepeKkpbITUM B «HecaMOBOCCTaHaBIMBaKOLLEeNCA» BHeLLHEW N30NALUU;

- bonee ABYX NOBEPXHOCTHLIX NpoboeB ANd KaXXaoM NONAPHOCTU B «CaMOBOCCTaHaBNMBaOLLENCA» BHELL-
Hen N3onsauuu;

- APYIrMX CBUAETENbLCTB NoBpeXaeHns B U3onaum (Hanpumep, MameHeHU B oopmMe BOJTHbLI 3aperucTpupo-
BaHHbIX BENMUYNH).

[1ns1 He3azemnsaemMblxX 3 TH Ha KaxXgbl IMHEeWUHbIV BBOA, NMPUXOANTCA NPUONN3NTENBHO NOJTOBUHA BCEX UM-
NyNbLCOB Noo4vepegHo ¢ ApYrum NMHEeHbIM BBOAOM, NoAKTIOYaeMbIM K 3eMIe.

[TpnmedyaHwuwe — [lpuknageiBaHne 15 nonoxuntenbHblX N 15 oTpnuaTtenbHbIX UMMNYILCOB yKa3aHO Ans
NCNbITAHUA BHELLHEN n3onsaumn. Ecnn ncnbitaHusa cornacoBaHbl MeXay Npoun3BoanTeremM N 3akasyvmkom, TO KONMMYECTBO
rPO30BbLIX UMMNYIBCOB MOXET ObITb YMEHbLUEHO A0 TPEX B KAXA0W NONSAPHOCTU Be3 nonpaBku Ha aTMOCHEPHbIE YCITOBUAL.

8.1.2.2 icnbiTaHne rpo3oBbIM UMNYNLCOM NepBUYHbLIX BBoAoB ¢ Up =300 kB

cnblTaHWe A0JTKHO MPOBOANTLCA KaK ANs NONOXKUTENBHOW, TaK U AN oTpuuaTenbHOW NONAPHOCTN C NPK-
NOXeHUeM cepumn N3 Tpex UMMynbCcoB B KaXKA0W NONAPHOCTU De3 nonpaBku Ha aTMocdepHble YCNoBUA.

O TH cuntaeTcd BblaepKaBLUUM UCMbITAHUE, eCIN:

- He BO3HUKAET 3NeKTpuyeckoro npobos;

- He ODHapY)XXeHO ApYyriux cBUAETEIbCTB NMOBPeXAeHUs U3onauum (Hanpumep, UsSMmeHeHU B oopme BOMHBI
3aperncTpupoBaHHbLIX BETNYNH).

8.1.3 AcnbiTaHUe KOMMYTaLUUMOHHBLIM UMNYNBCOM

McnbiTaTensbHOE HanpshkeHne AOSTKHO COOTBETCTBOBATL 3HAYEHUSIM, AaHHbIM B Tabnunue 5 (cm. 6.1.1), B
3aBUCUMOCTU OT HaMBbICLLEro pabovero HanpsXkeHust Ans obopyaoBaHUA 1 ykazaHHOIO YPOBHA NPOYHOCTU N30-
NAUMKU U NPUMEHATLCA MeXXAay KaxKabIM NTMHEMHbIM BBOAOM gaTyMka NepBUYHOIo HanpsbkeHWs U 3eMnel. KoHTakT
3aseMIeHunsi NepBUYHOMO gaTymka HanpsXKeHUs UM HenpoBepseMoro NMHEHOro BBoda (B cnyyae He3aseMnse-
moro 3 TH), kopnyc nnu obonoudka (ecnm UMeroTCsl) AOIMKHbI ObITb COeANHEHbI BMECTE U 3a3eMI1eHbl.

Ecnu TpebyeTtcs, To 3a3eMneHne MOXXHO OCYLLLECTBUTL Yepes noaxoasllee Toko3anucsiBaroLlee yCTpou-
CTBO.

HW3KkOBONbTHLIE BLIBOALI MOTYT ObITb COeANHEHbLI BMECTe U 3a3eMeHbl UM He3a3eMI1eHHble BTOPUYHbIE
BbIBOAbI MOTYT OCTaBaTbCs CBODOAHBIMU NMOO NoAKNOYEHbl K YCTPOUCTBY C BbICOKMM BXOAHLIM UMMeagaHCoM
ana 3anucu popMbl UMNyNbca HanpsXXeHUs, NosiBNALLErocs Ha BTOPUYHbLIX BbiBOAaX HANMpPSXKeHUs BO BpeMs
NCNbITaHUSA.

McnbiTaHe OomKHO NPOBOAUTLCS Kak Ans NONOXUTENBHOW, Tak U And oTpuuaTenbHOW NonapHOCTU UM-
NyNbCOB HanpsbkeHUs. [JonkHa ObITh NpUNoXKeHa cepust U3 15 nocnegoBaTenbHbIX UMMYNbCOB B KAXXA0W NONSIP-
HOCTW C NONPaBKOM Ha aTMOCdepHbIe YCNOBUSL.

2 TH gns Hapy>XKHOW yCTaHOBKN AOIMKHbBI NOABEPraTbCsl TONIbKO UCMNbITAHUIO HAa NPOBEPKY 3NeKTPUYECcKou
MPOYHOCTU n3onsaunmn nog aoxaem. cnoiTaHne B CyxomMm COCTOSIHUKU He TpebyeTcs.

2 TH cuntaeTcd BblaepKaBLUUM UCMbITAHUE, eCIN:

- He BO3HUKAaET 3J1ekTpnyeckoro npobos B «kHecaMoBOCCTaHaBIMBatloLLenca» BHYTPEeHHEeW N30NALUN;

- He BO3HMKaeT NoBEePXHOCTHLIX MPoboeB B «kHeCaMOBOCCTaHaBNMBaroLWenca» BHeLUHe N30MALUni;

- He npouncxoguT bosiee ABYX NOBEPXHOCTHLIX MPOoboeB ANd Ka)XaowW NonsipHOCTU B «CaMOBOCCTaHaBIMBa-
loLLleCsi» BHELLHEW U30oNALUK;
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- He ODHapPY)XEHO ApYrnx AokaszaTeNbCTB NOBpeXaeHU B U3oNALNK (Hanpumep, MsMmeHeH B oopmMe 3ape-
TMCTPUPOBAHHbLIX UMMYNLCOB).

8.2 UcnbiTaHne noa aoxaem 9 TH Hapy>XHOro ucnonHeHus

UTOOLI NPOBEPUTHL BHELLIHIOW U30ONALINIO, TpaHCdOPMaTOPbl HAPYKHOMO UCNOSTHEHWA A0MKHbI ObITh NoaBeP-
rHYThI UCNbITAaHUAM B ycnoBusax goxas. [poueaypa nposogntca B cooTBeTCTBUM ¢ M3K 60060.

8.2.1 NepBNYHbLIe BBoAbI HanpshxeHus ¢ Up < 300 kB

cnbiTaHne AoMKHO BbIThb BbIMOHEHO B COOTBETCTBUM ¢ 11.2.2 Npn HanNpshKeHMUK NpoMbILLTIeHHOW YacTOThl
C NONpaBKOW Ha aTMOCdEepPHbIe YCNOBUA.

8.2.2 lNepBU4HbLIE BBOAbLI HanpsiXXeHus ¢ Up = 300 kB

McnbiTaHWne A0MKHO ObITh BLINOMHEHO MPU HANPSXKEHUN KOMMYTaLIMOHHOMO MMNybCa B COOTBETCTBUN

c 8.1.3.

8.3 UcnbiTaHNA Ha NPOBEpPKY Knacca TOYHOCTHU

8.3.1 OcHOBHbIe UCNbITAHMUA Ha NPOBEePKY Knacca TOYHOCTU

[1na nogTeepXaeHnda COOTBETCTBUA pasaeny 12 ncneltaHMa A0MKHbI MPOBOANTLCA AN KaXXaoro sHavyeHU
HanpskeHus, npusedeHHoro B Tabnumuax 13 n 14, npy HOMMHaNbLHOW YacToTe, Harpyskax, CoCTaBNArLWMX 25 % U
100 % HOMUHaNbLHOro 3Ha4vYeHUd, 1 pabodvel TeMmnepaType okpyXarLllen cpedbl, eCni He yKkasaHo MHade.

[TpumevaHuna

1 EmMkocTHOW TpaHcdhopmaTop HanpskeHus: korga OTH obpa3oBaH eMKOCTHbIM AenNuTenem HanpsXeHwus, noc-
negoBaTenbHO COEAVMHEHHBIM C yCuUnuTenem, To ansa atoro genutens npumeHsaetca ctaHgapt MOK 601106 (tpaHcdop-
MaTOPbl HANPSIXXEHNA E€MKOCTHbIE), 8 HACTOAWMNA CTAHAAPT PaCnpOCTPaAHAETCH TONbKO HA SMEKTPOHHYIO YacTb (YCUIK-
Tenb).

2 VlcnbiTaHne MoXeT nNpoBOAUTLCS C UCMONb30BAHUEM MOAKMIOYEHHOIO MexXay 3TanoHHbIM TPpaHCROPMaTOpPOM U
anddepeHunanbHbiM YCUITUTENEM YCTPOWUCTBA 3a4EPXKU. Bpems 3a4epXKn 3TOro yCTponcTea 4OIMKHO BbiTb 0603HaYe-
HO Ha Tabrn4yke TEXHUYECKNX AAHHbIX.

8.3.2 UcnbiTaHMe Ha NpOoBepKYy Knacca TOYHOCTU B Aguana3soHe padbouunx temnepartyp

B gononHeHwe K ncneitaHnsiM cornacHo 8.3.1 ncneltaHMe Ha npoBepKy Krnacca TOYHOCTU HeobXoaNMO Bbl-
MNONHATE B ABYX KpaWHUX TOYKax TeMnepaTypHOro ananasoHa rnpm HOMMHanbLHOW 4YactoTe, HOMUHaNLHOM Hanps-
XeHun n 100%-Hom 3HaYeHUN HOMUHaNbHOW Harpy3Ku.

Bo Bpem4a UcnelTaHUX crnegyeT ocbpallaTbk BHUMaHWe Ha TennoBOU KOSPULINEHT.

[1punmeyaHue—Bpewms, Heobxoaumoe Ans ctabunusaumm TemnepaTypbl TpaHcopMaTopa, 3aBUCUT OT €ro
pasmepa N KOHCTPYKLUW.

NcnbiTaHna 3 TH, YacTU4HO pacnofioXXeHHOro B 3aKpbITOM NOMeLLeHUM N YaCTUYHO Ha OTKPLITOM BO3ayXe,
OOJIKHBI NPOBOANTHCSA OTAENBHO ANA HAPYXHbIX U 0TAENbHO ANA BHYTPEHHUX YacTel Npu ABYX KpalHUX 3Ha4ve-
HUAX COOTBETCTBYIOLLMX TeMNepaTypHbIX Anana3cHOB Ha OCHOBE cneayroLmnx npasun:

- MakcumMmaneHaa TeMnepaTtypa and vyacten 3 TH, ncnoNb3yeMblX B 3aKPbIThIX MOMELLEeHUAX, A0MKHa COOT-
BETCTBOBAaTb Makc/MarbHOW TeMrnepaTtype Ana TpaHcgopMaTopoB, NPUMeEHAEeMbIX B 3aKPbIThIX MOMeLLEeHUSX;

- MMHUManbHaga Temnepartypa gna dacten 3 TH, ncnonb3ayemblxX Ha OTKPbITOM BO34yXe, ACSIKHA COOTBET-
CTBOBaTb MUHUMAaITbHOU TeMnepaType Angd TpaHCcopMaTopoB, MNPUMEHSAEMbIX Ha OTKPLITOM BO3AYXE.

B ananasoHe pabounx TemneparTyp NorpelHoCcTb AoKHA ObITh B Npegenax CoOTBETCTBYHOLLEro Krnacca
TOUHOCTW.

8.3.3 cnbiTaHne Ha NpoBepKYy Knacca TOYHOCTU B 3aBUCUMOCTU OT U3IMEeHEeHUA 4YacToThbl

B gononHeHue K UcnelTaHUam cornacHo 8.3.1 gaHHoe ncneiTaHne gojiKHO NPOBOAUTLCA B ABYX KpaUHUX
TOYKax CTaHAapTHOro AnanasoHa vYacTtoThl (5.5.1) npyu HOMUHaNBEHOM HanpsXKeH U pakTnieckon nabopaTopHON
TeMnepaTtype Ha 3aBoge-n3rotosutene, a Takke npu 100%-HoM HOMUHaNBEHOW HarpyskKe.

[locTaTouYHLIMKY CHMTaOTCA M3MEPEHUA NPWY MOMOLLK 3TaNOHHOW N3MEPUTENBHOW CUCTEeMbI, OTKannbpoBaH-
HOW NpWU HOMWHaIEHOW YacToTe.

PakTnyeckne 3Ha4YeHUsA YacToThl UCMbITATENBHOrO HAaNpPsHXKeHWda 1 TeMnepaTypbl NpU UCMbITAHUW AOJIKHbI
ObITb BKIHOYEHbI B OTYET 00 UCTIbITAHUW.
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8.3.4 UcnbiTaHUe Ha NpOBEepPKY Knacca TOYHOCTU B 3aBUCUMOCTU OT 3aMeHbl KOMMOHEHTOB

CnocobHocTb 3TH obecneumBaTh Knacc TOMHOCTU NPU 3aMeHe 4YacTh ero KOMNOHeHTOB HeobXxoaAUMOo Noa-
TBEPANTb UCNbITaHKWEM Ha TOYHOCTbL NMpU pakTudeckon nabopaTopHoU TeMnepaType, HOMUHaNbHOW YacToTe, HO-
MUHanNbHOM HanpsxxeHun 1 100%-HoM HOMUHaNBHOW Harpyske.

8.4 UcnbiTaHUA HA YCTOUYMBOCTb K KNTMMaTU4YeCKUM BO3AEUCTBUAM BHe npeaenoB padouunx

yCNOBUU 3KcNnyaTauuu

NcnbiTaHna cornacHo 8.4.1 1 8.4.2 ana noateepaeHUA cooTBeTCTBUA 3 TH TpeboBaHMAM 6.9 MOTyT ObITh
npoBeaeHbl TONMbKO AN OAHOro BTOPUYHOIO KOHBEpPTEpPA.

Ecnn 3TH nmeet 6onee ogHOro BTOPUYHOIO KOHBEPTEPA, TO UCMbITaHWEe AOJTIKHO ObITb BLIMOMTHEHO Ha KaXK-
OOM N3 HUX.

2 TH cunTaeTca npowealwinm UcnelTaHue, ecrii nocne oxnaxaeHua 4o TeMnepaTypbl OKpyXKatoLlen cpeabl:

a) HET SIBHbIX NMOBPEXAEHNN;

D) NOrpPeLHOCTU HE OTNUYAKOTCS OT 3aAPErMCTPUPOBAHHLIX Nepea UCnbITaHUAMU Bonee YemM Ha MNONOBUHY
npeaenoB NorpeLlHOCTM ero Krnacca TOYHOCTN.

8.4.1 UcnbiTaHMe Ha YyCTONYUBOCTb 3 TH K KOPOTKUM 3aMbIKaHUAM

cnblTaHMe NpoBOAUTCSH, YTODLI NOATBEPANTL COOTBETCTBUE C 6.3.

[1na npoBegeHUA aToro UcnbeiTaHna 3 TH gonkeH nepBoHavanbHO HaxXo4QUTLCS B AXanasoHe TeMneparTyp oT
10 °C oo 30 °C.

HanpsikeHne nogaetcd Ha nepBuYHble BBOAbLI 3 TH, a ero BTopu4Hble BbIBOALI AOMKHbI ObITh 3aKOPOYEHbI.

BbinonHseTCcA 0QHO KOPOTKOE 3aMblkaHKe NpoaoKUTENbHOCTLIO 1 MUH.

[TpnmevyaHwme— 3170 TpeboBaHMEe OTHOCUTCH TaKKe K NNAaBKUM NpeaoxXpaHuTensMm, ecrin OHU SABMSAOTCS
COCTaBHbIMM 4YacTtamm 3 TH.

Bo BpemMs KOPOTKOro 3amMblKaHWUs NEPBUYHOIO HaNPsSKeHUS HanpsbPKeHe Ha BXo4e BTOPUYHOIO KOHBepTepa
OOJMKHO ObITh 3KBMBANEHTHO cpeaHeKBaapaTUIeCKoMY 3Ha4YEHUIO N1 He HUXKE HOMUHATBHOTO.

8.4.2 icnbiTaHne Ha YCTOUYMBOCTDL K NeperpeBy

McnbiTaHWe npoBoauTcs, YTobbl NoATBEPAUTL COOTBETCTBUE 6.4.

YcnoBus, co3gaBaeMble Ha BXO4e BTOPUYHOIo KOHBepTepa, A0/MKHbI ObITh 3KBUBANEHTHbI YCIOBUAM Ha
BbIXO4e NnepBUYHOro NpeocbpasoBatens npu HOMUHaNbHOM 3HaYEeHUN NEePBUYHOIO HaNpsXXeHnd, onMcaHHOM B 6.4.

VcnblTaHWe OOJMKHO NpoaoiKaTbCsl A0 TENNOBOW cTabunmniaumm cornacHo 6.4.116.4.2.

8.5 UcnbiTaHue Ha BNUsAHUe paguonomex

[1pouenypa HaxoauTCA Ha pacCMOTPREHNN.

8.6 UcnbiTaHUe Ha YCTOUYUBOCTDL K NepegaBaeMbIM MOMexXaM OT NepeHanpaXXxeHUn
[1pouenypa HaxoauTCA Ha pacCMOTPREHNN.

8.7 AcnbiTaHnA Ha 3NEeKTPOMarHUTHyr coBMmecTUMocTb (OMC)

McnbiTaHUs NpoBOAATCA, YTODLI NOATBEPANTL COOTBETCTBME 6.7.

B bonblmMHCTBE cnyvaeB 3TH moxeT bbITh pasgeneH Ha HeCKOJbKO OCHOBHbIX YacTeW, HanpuMmep pacro-
NOXXEHHbIX B LLUMTAaX yripaBneHus 1 B 0bnactyu kKoMMyTauuoHHOW annapaTtypsbl. icnbiTaHnsa Ha SMC, COOTBETCTBY-
loLLe NPUMEHAEMON TeXHONOrMK, MOTyT ObITh NpoBeAeHbl AN KaXaoW U3 OCHOBHbIX YacTel oTAaeNbHOo, Ha pabo-
Tarowem 3 TH B uenom nnu cmogenmpoBaHHbIX YacTsIX.

OcHoBHble YacTu 3 TH B cbope nokasaHbl Ha pUcyHke 4.

8.7.1 AcnbiTaHMe Ha YCTONYMBOCTb K 3NIeKTPOMarHUTHOM aIMUCCUIN

McnblTaHe Ha YCTOUYUBOCTb K 3JTIEKTPOMArHUTHOW 3SMWUCCUM OOMKHO MNPOBOAUTLCA B COOTBETCTBUU C
CISPR 11.

McnblTaTenbHbIMKU NpegenamMmu aBnaoTcsa gaHHble rpynnel 1, knacca A.

bonee npeAnovTUTENIbHO BLIMOHATE UCNbITAHUE NMPU NONHOW cbopKke 3 TH, HO ANa NpPoCTOThI U B chny4yae,
eClTM HEKOTOpPbIe YacTu He cogepKaT 3N1eKTPOHHbLIX KOMMOHEHTOB, OHO MOXET ObITb BbINOJIHEHO HAa OCTaBLUNXCH
YacTAX COOPKU.
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Yactu cbopku 1 YacTtn cbopkn 2
6
X, 3
I, 4, €
I, A, € 2
CoeauHeHue Mexay
yactamu coopkm 1 n 2 I
I
ObnacTtb pacnpegenurenbHoro — ObnacTtb nyHKTa
YCTPOUCTBA — ynpaBrneHus

a — BbICOKOBONbTHAA NUHWUA;
O — 3KpaH;

B — 3a3eMnsAloLWLUA INeKTpoAa,

[ — CUrHanbHbIA NOPT;

0 — ynpasensiiowuid nopT,;

€ — KOMMYHUKaUUOHHbLIA NOpT,;

XX — KaHan 3MUCCUMN NepeMeHHOro TOoKa;

3 — KaHan 3MUCCUU NOCTOAHHOIO TOKa;

YacTtn cbopkn 1 — «HapyXHasi YacTb» B 30HEe pacnpegenuTenbHOro yCcTPpoOUCTBaA,

Yactn cOopkn 2 — «BHYTPEHHSAA YacTb» B 30HE SIYEWKU pacnpefenuTenbHOro YyCTPOWUCTRA.

PucyHok 4 — Yactn OTH, npoBepsieMble Ha YCTOUYUBOCTb K 3NeKTPOMarHUTHOM 3MUCCUN

8.7.2 AcnbiTaHUA Ha YCTOUYMBOCTL K 3JIeKTPOMarHMTHbLIM NOMeXam

cnbiTaHne AomKHO ObITb NPOBEAEHO NocneaoBaTenbHO Ha OCHOBHLIX NOpTaxX, UASHTUMPUKaALINS KOTOPbIX
npuBegeHa Ha pucyHke 4.

8.7.2.1 AcnbiTaHne Ha yCTONYMBOCTb K rapMOHUYECKUM U UHTEPrapMOHUYECKUM NOMEXaM

[HaHHaqa ucnoiTarenbHasa npoleaypa Haxogutca Ha paccMoTpeHun [1]. besonacHbIM ypoOBEeHbL COOTBETCTBYET
Knaccy 2 (nonHoe rapmoHuyeckoe uckaxenume 10 %). Kpurepum oueHkm gaH B Tabnumye 9.

8.7.2.2 cnbiTaHWe Ha YCTOMYUBOCTb K MeaneHHOMY U3MEHEHUIO HanpsKeHUA aneKTponmMTaHus

AcnbiTaHue aomkHo npoBoanTbea cornacHo M3OK 61000-4-11 ona anekrponuTaHUs HanpsbKeHUeEM nepe-
MeHHoro Toka. lameHeHune HanpskeHns coctasnsieT ot +12 1o —15 % HOMMHaNbHOro 3Ha4YeHws.

Kputepuit oLleHKu AaH B Tabnuue 9.

AcnbiTatenbHasa npoueaypa Ans anekrponuTtaHusa HanpsikeHUeM NoCTOSTHHOrO TOKa HaXoAUTCSA Ha pacCMOT-
PEHUN.

8.7.2.3 VicnbiTaHne Ha yCTONYMBOCTD K NpOBasiamM M KOPOTKUM MNpepbIBAHUAM Hanps>KeHUs

AcnbiTaHne oomkHO 6bITh BbiNoNHeHO cornacHo MOK 61000-4-11 ana sanekTponutaHusi HanpskeHWeM ne-
pemMmeHHoro Toka n M3K 61000-4-29 [2] ang anekrponutaHnsa HanpsiKeHeM rnoCToOAAHHOIO TOKA:

a) npoBarbl HANPSXXeHUs B NpoLecce KOPOTKOro npepbiBaHUs A0MkHbI cocTaBnaTb 30 % HOMMHANBLHOrO
3HaYEHUA HaNpsXXeHUs 3NeKTponMTaHus nepeMeHHoro Toka B TedeHue 0,02 c. AnntenbHOCTL UCMNbITAHMUS HA KO-
POTKOE NnpepbiBaHWe A5 AneKTponuTaHus nepemeHHoro toka 0,1 ¢;

b) ANMTENbHOCTL UCNbITaHUS Ha NpoBanbl HanpsPkeHUs 50%-HOro HOMUHANBLHOIO HaANPSKEHUA SNEKTPONU-
TaHUA NOCTOSAHHOIO Toka coctaBnaeT 0,1 ¢, ANUTENLHOCTb UCMNLITAHMUA HA KOPOTKOE NpepbiBaHUe And 3neKTponu-
TaHusa noctosaHHOro Toka 0,05 c;

C) KpUTEPUM OLIEHKU AaHbl B Tabnuue 9.
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8.7.2.4 icnblTaHMe Ha YCTOUYNBOCTL K UMMYyJIbCaM HanpaXXeHns

McnbiTaHne aomkHo bbITh BeiNonHeHo cornacHo MOK 61000-4-5. VcnbiTaTenbHbIM reHepaTop npeacTaBns-
eT coboN KOMDUHNPOBAHHLIN BONHOBOW reHepaTtop (cMm. 6.1 M3K 61000-4-5) co cTaHaapTM3oBaHHOW hOPMON
rpo3oBou BonHbl 1,2/50 (oTKpbiTaa uenek) 1 10/20 mkc (kopoTkoe 3amMblkaHue). McnbiTaTeNbHbIW YPOBEHb MMMNYIb-
CHbIX HanpsiXeHnn cooTBeTcTBYET KNnaccy 4 (4 kB — B 0bblvHOM U 2 KB — B AndpdepeHUmnansHOM pexmnme).

KpuTepuun oLleHKN gaHbl B Tabnuue 9.

8.7.2.5 VcnbiTaHWe Ha YCTOUMMBOCTL K ObICTPLIM NMepexoaHbIM 3MeKTpUYeCcKUM npoleccam

NcnbiTaHne aomkHo ObITk BeiNofIHeHO cornacHo M3K 61000-4-4 npu ypoBHE HanpsaXXeHWW B COOTBETCTBUN
c knaccom 4 (4 kB — B AnanasoHe noBTopeHua 2,5 Kkl Ha nopT anekTponutaHusa U 2 KB — B ananasoHe NoBTope-
HWA 5 KI'u Ha BBOAEe/BbIBOAE CUrHana gaHHbIX U MOPTOB yrnpaBneHusi B 00bIMHOM pexume). AcnbiTaHne OoSTKHO
ObITb NPOBEAEHO C UCNOJIb30OBaAHUEM 3AXKVMMOB Ha NMopTax 3MeKTPonUMTaHUs M TOKOBbLIX KreLlel Ha NopTax CBSA3U U
Ha BBROAE/BbIBOAE AaHHbIX.

KpuTepuun oLleHKN gaHbl B Tabnuue 9.

8.7.2.6 VcnblTaHWe Ha YCTOUYMBOCTL K kKofiebaTtenbHbIM BOJTHAM

McnbiTaHWe AomKHO ObITh BbINonHeHo cornacHo M3K 61000-4-12. Ucnonb3yloT UcnbiTaTeNbHbIVM reHepaTop
C 3aTyxarwowen konedbaTtensHoU BonHoOM (cM. 6.1.2 M3K 61000-4-12). NicnbiTaTeNbHOE HanpsXXeHWe aAngd nopra
3NeKTPONnUTaHUA U CUTHaANTbHO-KOHTPONBHOW NMUHUK OAOJTKHO COCTaBNATh 2,5 KB B 00bIMHOM pexnume n 1 KB — B
anddpepeHunansHom pexknme (cm. MK 60255-22-1). UcnbitaTtensHasa yactota — 1 Ml npu YacTtoTe NOBTOPEHUS
400/c (cm. MK 60255-22-1).

Kpntepun oueHkn gaHbl B Tabnnue 9.

8.7.2.7 cnbiTaHWe HAa YCTOUYUBOCTDb K 3NIEKTpOCTaTUYECKOMY pa3pagy

McnbiTaHne gomkHO ObITh BeINONIHEHO cornacHo M3K 61000-4-2 npu HanpskKeHU B COOTBETCTBUM C KIac-
coMm 2 (4 kB), obecnevnBatoLllem 3alLUTY B aHTUCTATUIECKOM OKPY>KEHUWN, U OTHOCUTENTbHOW BNaXXHOCTU MeHee
10 % (cm. A.4 B MOK 61000-4-2).

Kpntepun oueHKkn gaHbl B Tabnnue 9.

8.7.2.8 VlcnbiTaHWe Ha yCTONYMBOCTL K 3/TEKTPOMAarHUTHLIM NONSM NMPOMbILLNEHHOW YacTOThl

McnbiTaHne gomkHo bbITh BeINonHeHo cornacHo M3K 61000-4-8 npu HanpsKeHHOCTU aTeKTPOMarHUTHOro
nonsi, cootsetcTeytowen knaccy 5 (100 A/m B ctabunbHom coctosiHUM 1 1000A/m x 1),

KpuTepuun oLleHKN gaHbl B Tabnuue 9.

8.7.2.9 VcnblTaHKe Ha YyCTOWYNBOCTb K UMMYIbCHLIM MarHUTHLIM MOJSIM

NcnelTaHue goJikHO ObITh BeiNnonHeHo cornacHo MK 61000-4-9 npu HanpaXXeHHOCTU MMMNYJTeCHOro Mar-
HUTHOIO NMOJMSl, COOTBETCTBYIOLLEN Knaccy 5 (nMkosoe 3HadeHne 1000 A/m).

KpuTepuun oLleHKN gaHbl B Tabnuue 9.

8.7.2.10 UcnblTaHKe Ha yCTOMYMBOCTL K 3aTyxXaroLWmMM KofiebaHnam MarHUTHOro nons

McnbiTaHne gomkHo bbITk BeiNoSIHeHO cornacHo M3K 61000-4-10 npu HanpsXXKeHHOCTK 3aTyXaroLUX Kone-
OaHWW MarHMTHOrO NONA, COOTBETCTBYOLENW Knaccy S (UcneiTatensHoe none 100 A/m).

Kpntepun oLleHKU AaHbl B Tabnuue 9.

8.7.2.11 UcnbiTaHKe Ha yCTOUYMBOCTL K U3NTydaeMbIM pagnodacTOTHbIM 3S1eKTPOMarHUTHbIM MOJ1AM

cnbiTaHne gomkHO ObITh BbiNonHeHo cornacHo M3K 61000-4-3 npu cine anekTpoMarHMTHOrO NOJIs, COOT-
BeTcTBYlOLen knaccy 3 (cuna nonga 10 B/m).

KpuTepuun oLleHKN gaHbl B Tabnuue 9.

8.8 UcnbiTaHue Ha YCTOﬁQMBOCTb HU3KOBONBTHbBIX KOMMNOHEHTOB K UMNYINbCHbLIM HANpPAXeHUNAM

cnbiTaHKWe A0JTKHO NPOBOANTLCA C Lienbio NOATBERXKAEHUA COOTBETCTBUA 6.2.2 C UCMONb30BaAHUEM reHe-
paTopa co crieayolnMM XapakTepUCTUKaAMMU:

a) doopmMma BOMHbI UMMyMbCa COOTBETCTBYET CTaH4apTU30BaHHOMY rposoBoMy umnynbcy 1,2/50 MKc
(cMm. MOK 60060) ¢ 4onyCTUMBIMWN OTKIIOHEHUSIMU:

1) conpoTUBNEHNe UMNYNbCHOro reHepatopa Ha Beixoae: 500 Q + 10 %;

2) aHeprua umnyneca: 0,5 x £ 10 %;

D) UMNYyNbCHOE HaNPSAXXeHWE B COOTBETCTBUN € 8.2 NoAaeTCH Ha BbIBOAbI UCMbITATENbHOW Lenn ¢ NOAKMH-
YeHHbIM K HUM 3 TH;:

C) cTabunbHOCTb HanpskeHust: 0—10 %;

d) pekomeHaoBaHHas cTaHAapTHas Lienb UMNYNbCHOro reHepaTopa npeacrtaBneHa Ha pucyHke 11 8 M3K
60255-5;

e) ANMHa UCTbITaTeNbHbIX Kabenen: He bornee 2 M.
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TpW NONOXUTENBHLIX U TPU OTPpULATENBHBIX UMNYNbCca NPUMEHSIIOTCA C UHTepBaaMy He MeHee S C.

MMnNyneCHble HAanNpsKeHNAa NpUKnagbiBaloTCA K COOTBETCTBYIOLLMM KneMmMam nogknioveHus Luenu, octanb-
Hble KneMMbl 40MKHbI ObITb coegnHEeHbl BMeCTe U 3a3eMJIeHbI.

Bo Bpemsa ucnoitaHu O TH He noakroYeH K UCTOYHUKY NMUTaHUS.

[locne ncnbiTaHnit 3 TH aomkeH COOTBETCTBOBATEL BCEM TPebOBaHMAM cneLl g ukaLin.

[TpumeyaHune—loBEPXHOCTHLIN NPOBON He 0BA3aTENBHO ABNSAETCH NPUYMHOW HEUCTMIPABHOCTU, MOCKOIbKY
OH MOXET NPOUN3OUTU, HE BbI3blBas NOBPEXAEHUSI.

[MponssoanTenb AOMKEH ONpeaennTb, yCTpaHeHa Ui HeT NpUYMHA HEUCMPaBHOCTU NMPU YCIOBU BbIMOS-
HEHUS ApYruxX Kputepues (Npasun) NpUemMKu.

8.9 UcnbiTaHMA Ha YCTOUYMBOCTL K NepexoaHbIM npoueccam
[TpnumedyaHwue— ononHutenbHo cMm. B.4.

8.9.1 KopoTKoe 3aMblKkaH1e B NepBUYHOU Lienn

McnbiTaHne goJ1KHO ObITh NPOBeAEeHO ANd NoATBePXAeHUA COOTBETCTBUA MNOHOCTBIHO YKOMMNIIEKTOBAHHOTO
2TH 13.6.2 npy HOMUHaNBHOM 3Ha4YeHUN NepBUYHOTO HanpsXxeHna n npun 25 % n 100 % HOMUHaNBHOW Harpy3Kku
CO30aHNEM KOPOTKOMO 3aMblKaHUA MeXAyY BbICOKOMOTEHLUNAaNbHbIM U HU3KOMOTEHLUMaNbHbIM (3a3eMNsIEMbIM) BBO-
OamMu.

Harpyska Bo BTOPUYHOUM Llenu Npyv AaHHOM UCMbITaHUU MOXET ObITk NocneaoBaTenbHOW UMK NocnegoBa-
TeNnbHOo-NapannensHON.

Ounarpammel Lenn U 3HAYEHUS1 KOMMOHEHTOB 00enX Harpysok gaHbl B NPUNOXeHUU A.

[Tpy HANNYUKM EMKOCTHOW Harpysku (M3-3a eMKOCTU Kabenst) OHW A0JIXKHbI ObITb NPOBEPEHbI 0OTAENBEHO (CM.
B.4 anga ynpolleHHOro Metoaa UCnblTaHUK).

[ PUMEYHAHWNE — an CornacoBaHnn Mexay npon3apoagnterieMm N 3akKa34mkom ,El,aHHI::Iﬁ MYHKT MOXHO 3aMEHUTDb
SJKBUBAIIEHTHbBIM WCIbITAHNEM.

NcnbiTaHue BeinonHseTcda 10 pas B crniydanHOM nopgaake Mnu gesakabl Npy MMKOBOM 3HaY€HUN NepPBUYHOTO
HanpshkeHUs U gBaxkabl Npy ero npoxoae vyepes Honb. B nocnegHem cny4vae pa3oBbIv yron NepBUYHOTO Hanpsi-
XKEHUS He A0MKeH ObITh cMelleH bonee Yem Ha + 20° OT NMKOBOMO U HYNEBOro NPOXOa0B.

8.9.2 [loBTOpPHOE BKNKO4YeHUe Ha NMUHUU C 3apsAXKeHHbIM NOTeHUManom

McnbiTaHne (ecrnn NPUMEHMMO) AOSTKHO NPOBOANTLCA ANs1 NOATBEPXKAEHUSA COOTBETCTBUA 13.6.3 1 BbINOJI-
HATLCA Ha LUenu, ykasaHHoW B B.4. pegentl kKnacca TOMHOCTU gaHbl B Tabnuue 15.

Harpyska npu ucnbiTaHUK gomkHa cocTaBnsATh 25 % ee HOMUHaNBHOro 3Ha4YeHUs.

9 NMprnemo-caaTto4yHble UCMNbITAaHUSA

9.1 NpoBepka MapKUpOBKU BBOAOB U BLIBOAOB
LonXkHO ObITb NPOBEPEHO COOTBETCTBUE MAPKUPOBKM TPEDBOBAHUAM TEXHUYECKOW AOKYMeHTaUuK (cMm. 11.2).

9.2 UcnbiTaHne Ha YCTOUYUBOCTb NepBUYHbLIX BBOAOB K NOBLILLEHHOMY NepeMeHHOMY
Hanps)XXeHUo NPOMbILLUNEHHOU YacTOTbl U HA NPOBEPKY YPOBHA YaCTUYHbIX pa3pAaaoB

9.2.1 O6LWwMe NoNoXeHUnN

McnblTaHWe Ha YCTOUYUBOCTEL NepPBUYHbLIX BBOAOB 2 TH K NOBLILLEHHOMY NepeMeHHOMY HanpsiXXeHUo Npo-
MbILLNEeHHOW YacToThl NpoBoanTCcs B cooTBeTCcTBUM ¢ MOK 60060-1.

[MpogomKkUTENLHOCTL UCNbITAHUSA cocTaBnsAeT 60 C.

9.2.2 NepBUYHbIe BBOALI HanpsxxeHna ¢ Up < 300 kB

McnbiTaTenbHble HanpsXXeHnsa Ha nepBUYHbIX BBoAax ¢ Up < 300 kB AomkHbI COOTBETCTBOBATL 3HAYEHUSIM,
OaHHbIM B Tabnuue 4 (cm. 6.1.1).

9.2.2.1 Hezazemnaemble 3TH

Hesazemnaemble O TH gonkHbl noaBepratbcd cneayrolemMy UCnbiTaHWo: HanpskeHe nNpuknaabiBaeTcA
MeXay 3emMmnen 1 BceMmu BBogamMmum nepBUYHOro HanpsiXkeHus, coegnHeHHbIMY BMecTe. Kopnyc, obonoyka 1 Bce
HU3KOBOJIbTHbIE BbIBOALI AOSI)KHbI ObITb COEAUHEHBbI BMECTEe 1 3a3eMJIEHHI.

0.2.2.2 3azemnsaemble 3 TH

3azemnaemble 3 TH gomkHbl ObITh NOABEPTrHYTEI cnegyroLllemMy UCNbITaHUI: HanpsaXXeHne, COOTBETCTBYIO-
LLlee 3Ha4YeHWo, ykazaHHOMY B 6.1.2.2, NnpuKknagbiBaeTCcA Mexay BBOAOM NePBUYHOIO HanpsbkeHud, npegHasHa-
YeHHOro Ansd 3a3semMreHund, U 3emMrnen.
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9.2.3 NepBUYHbIe BBOALI HanpsxxeHusa ¢ Up > 300 kB

2 TH gonxeH ObITb NOABEPrHYT cneayloLllemMy UCNbITaHUIo: NMPU HanpsaXKeHU, COOTBETCTBYIOLLEM 3HAYEHNK-
aM, ykasaHHbIM B 6.1.2.1, cornacHo 9.2.2.2.

9.2.4 NamepeHUe ypoBHA YaCTUYHbIX pa3psanoB

9.2.4.1 VcnblTaTenbHble LIen 1 annapaTtypa

Cxema UcnblTaHU U ucnonb3yemas annapartypa aAomkHel cooteeTcTBOoBaTE MOK 60270. HekoTopble Npuk-
Mepbl TAKMX CXeM, npegHasHavYeHHbIX AN UCNbITaHUN MHOYKTUBHBLIX TPAHCOPMATOPOB HANPSXKEHWS, NoKasaHbl
Ha pucyHKkax 2 — 5 B MOK 60044-2. x npumeHeHe gonycTUMO 1 Ans ucnbltaHu S TH.

Mcnonb3yemoe obopyaoBaHue AOITKHO U3MEPATL YPOBEHb YaCcTUYHbLIX Pa3psadoB q, Bblpa)KeHHbIX B MUAKO-
kKynoHax (nK); ero kanndposka AomkHa ObITb BbINOSIHEHA B UCNbITATENIbHOW LEenn (CM. NpPUMepP Ha PUCYHKE S B
M3K 60044-2).

LLInpokononocHble Npnbopbl MOTYT UMeTh Nnosnocy nponyckaHua He meHee 100 kl'L ¢ BepXHUM npegenom
yactoTbl Ao 1,2 ML,

Y3KonoJiocHble NpUbopbl MOTYT UMeThb YacToTy B AnanasoHe o1 0,15 go 2 MI'y (npeanoytuTenbHble 3HaYe-
HLA B npegenax ot 0,5 4o 2 MI'y), Ho, ecniv BO3MOXHO, U3MepeHKWe crneayeT BbINONHATE NpW YacToTe, AatoLLen
CaMyo BbICOKYHO YYBCTBUTENbHOCTD.

UyBCTBUTENBHOCTL NPpUbOpa AomKHA NO3BONATE USMEPSATL YPOBHU YacTUYHBIX pa3paaoBs B Npegenax o nk.

[TpumevaHuna

1 IMomexn gormkHbl BbITb 3HAYUUTENBHO HMXKE YYBCTBUTENBHOCTU Npubopa; nMnynbcbl, 06YyCNOBMNEHHbIE BHELLHUM
BO34ENCTBMEM, WUIHOPUPYIOTCS.

2 [1ns nogaBneHus BHEWHUX NoMex nogxoaut cbanaHcupoBaHHast ucnbeltatenbHas cxema (cMm. pucyHok 4 B MOK
60044-2). lNpumeHeHne TONbKO pasaennuTenbHOro KoHaeHcartopa ans banaHCMpoBKM HEQOCTATOYMHO ANS YCTPaHEHUS
BHELLHNX MOMEX.

3 lpn ncnonb3oBaHUN 3MEKTPOHHOW 00paboOTKM U BOCCTAHOBIIEHUWN CUIHaNa ans yMeHbleHNs YPOBHA (DOHOBbIX
LYMOB UX NapameTpbl U3MEHSIOTCHA A0 CTENEHU, Npu KOTOPOU MOXHO ODHApPYXUTb NEpUoAnNYEecKUn BO3HUKAKLWMNE UM-
NyIbChl.

9.2.4.2Npoueaypa ncnbiTaHU anga 3azemMnsaemboix 3 TH

[locne co3gaHna npegBapUTENnbHOro HanpsaXkeHWa coriacHo npoueaypam A 1 B, onncaHHbIM HUXe, ANg
M3MepeHUda YacTUYHbIX pa3paaoB K 00beKTy NpuknaabiBaeTca UCTbITaTeNbHOe HanpshkeHne, 3Ha4eHe KOToporo
npeacTaBneHo B Tabnunue 7, n usmepsietcs B TedeHmne 30 .

YpoBeHb YaCcTUYHbIX pa3paa0oB He AO/MKEH NpeBbILWAaTL Npeaenos, yKkazaHHbIX B Tabnuue 7.

[Mpoueaypa A: lamepeHne ypoBHA YaCTUYHbLIX paspaaoB NpoBoANTCA Nocsie UCNbITaHUW Ha YCTOMYUBOCTD
nepBUYHbIX BBOAOB 3 TH K NOBbILLEHHOMY HaNpsXXeHWo NPOMbILLIEHHOW YacTOThbl B MOMEHT CHXKEHUS 3HaYeHNS
NCNbITATESIbHOMO HanpPsiKeHUS.

[Mpoueaypa B: lamepeHne ypoBHA YaCcTUYHbLIX paspaaoB NpoBoANTCA Nocsie UCNbITaHUW Ha YCTOMYUBOCT
nepBUYHbLIX BBOAOB 3 TH K NOBLILLEHHOMY HANPSPKEHUIO NPOMbILLNEHHOW YacToThl. B 3aTOM cnydae HanpsbkeHue
yBenndneaeTcd Ao 80 % 3Ha4YeHUSa NPUMEHSIEMOrO UCNbITAaTENbHOMo HanNpPsXKeHUs He beicTpee, YeM 3a 60 ¢, a
3aTeM yMeHbLllaeTcda be3 npepbiBaHUSA Npolecca Ao yKasaHHbIX 4Nda U3MepeHUsa YPOBHSA YaCTUYHBIX pa3pagoB
Hanps»XeHUN.

Ecnu nHave He onpegeneHo, BeIOOP npoleaypbl ocTaeTcs 3a NPoU3BoAUTENEM.

MeToanka npuMeHAeMOro UCNbITaHUA yKa3biBAETCS B NPOTOKONE O NMOBEPKE.

9.2.4.3 Npoueaypa ucneitaHKn AN HezasemnsieMmbix S TH

CxemMa ncnbolTaHu Ana He3alzemnaemblX 3 TH gonkHa ObITb TAKOW XKe, KaK 1 AN 3aszemngdemMbiX. Heobxo-
OWMO BbINONMHUTE ABa UCNbITAHUA C NPUITOXXEHUEM HanpshkeHW noovepeqHo K KaXKaoMy U3 BbICOKOBOJIbTHLIX
BBOAOB. [1pn 3TOM Apyron BbICOKOBOJIbTHLIM BBOA ACIKEH ObITb MNOAKIHOYeH K HU3KOBOJIbTHOMY BbIBOAY, KOPMY-
cy 1 obonovke (ecnu nmeroTest) (M. pucyHkn 2 — 4 8 MOK 60044-2).

9.3 UcnbiTaHUe Ha YCTOUMUUBOCTb HU3KOBONbTHbLIX KOMNOHEeHTOB JTH K NOBLILUEHHOMY
Hanps)XXeHUIo NPOMbILLUNIeHHON YacToThl

McnbiTaHUA O KHBI MPOBOANTLCA C COOTBETCTBYOLLMMU MepaMn NPeaoCTOPOXKHOCTU Ha CYXUX KOMMNOHEH-
Tax 3TH npn gonycTnMbIX 3Ha4YEHUAX TeMNepPaTypbl OKpyKatoLlen cpegbl (6e3 camoHarpeBaHust KOMNOHEHTOB)
NP HANPsPKEHUW NPOMbILLNIEHHOW YacToThl C CUHYconganbHOW 0OpMOU BOMHbI U HOMUHaNbLHOW YacToTe (50 nnu
60 I'l). HeobxoamMmMo NPUHATE BO BHUMaHWE MMNeaaHC UCTOYHUKA UCNbITaTeTbHOM LIenn.

HanpsikeHne He AOMKHO NpeBbILLAaTh 3agaHHOro 3Ha4YeHKUS.

9.3.1 MecTa npuknagbiBaHUA UCNbITAaTENbHOIO HaNpPAXXeHUA

cnblTaTenbHOE HanpsKeHWe NpuknagbiBaeTcd K Toukam nogkntodeHus 3TH.
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Kaxkgyo Lenb UCNbIThIBAKOT NPW COOTBETCTBYIOLLEM HAMNMPsSXXeHUU OTHOCUTENTEHO BCeX APYTrUX Leneun, co-
eANHEHHbIX BMEeCTe 1 NOAKMHYEHHbIX K 3eMrne, ANng Yero:

a) BCE TOUKU MoAKNOUEeHNst A0MKHbI BbITb 00 beaMHEHbI B OAHY LEnb;

b) Lenu, npeagHasHavYeHHble 4N 3a3eMIeHUs, A0MKHbI ObITb COOTBETCTBYHOLLMM 0Dpa3oM NOAKMHOYEHbI.

9.3.2 MNpoaonXUtenbHOCTbL UCNLITAHUN

[1pogoIKNTENBHOCTL UCTIbITAHUK A0MKHaA ObITh creayoLen:

a) TUNOBbLIX: 1 MUH — NPW HaNPsPKeHWN, ykazaHHOM B 6.2.1;

b) npuemo-caaToUHbIX: 1 MUH — NPU HaANPSHKEHUK, yKazaHHOM B 6.2.1, Unn 1 ¢ — npuy TOM e HanpsbkeHuH,
YMHOXeHHOM Ha KoaddpuumeHT 1,1.

Bbibop Ha yCcMOTpeHUe N3roToBUTENA.

9.4 UcnbiTaHUA HA NPOBEPKY KNnacca TOYHOCTM

[premo-caaTouHbIE UCTIbITAHUSA Ha NPOBEPKY Kiiacca TOYHOCTU COOTBETCTBYHOT TUMOBLIM UCTBITAHUAM, OMW-
caHHbIM B 8.3.1. OgHako nNpy 3TOM OHW MOTYT NPOBOAUTHCSA N MPU MEHbLLEM KONMMYeCcTBe HanpskKeHUA u/nnu
Harpys3okK, ecr TUNoBble UCTbITaHUA Ha aHanorndyHomMm 3TH npoaeMOoHCTpUpoBanu, YTo Takoe CoKpaLLleHHOE YMC-
N0 UCNbITaHWA AIBASIETCA A0CTaTOUHbIM, YTOBLI NOATBEPANTL COOTBETCTBME pazaeny 12.

10 CneumanbHbIe UCNbLITAHUA

10.1 AUcnbiTaHUe NnepBUYHBLIX BBOAOB Hanps>XeHUsA cpe3aHHbIM rpo30BbIM UMNYNbCOM

Bo BpeMsi UCNbITAHUA NEPBUYHLIA AaTUMK HANPsKeHWS NOAKTHYEH K BTOPUYHOMY KOHBEPTEpY (eCnn MMeeT-
C), a NUTaHWe NoJaeTcs No cXxeme, CornacoBaHHOW MeXay NPon3BoaUTENEM U 3aKa3unKoM.

cnblITaHWe MOXKET ObITh BbINMOMHEHO TOMNLKO AN oTpUUaTeNbHOW NONSAPHOCTUA U 06beaUHEHO C UCMbITAHUEM
MOSTHLIM FPO30BbLIM UMMYJTECOM HMXKEONUCaHHbIM CrIOCODOoM.

VlcnbiTaTenbHOE HanpsikeHne, Kak onpegenerHo B MOK 60060-1, gomkHO COOTBETCTBOBATL CTaHOAAPTU30-
BaHHOMY rpO30BOMY MMMNYNLCY, cpe3aHHOMY Mexay 2 U 5 MKC. KOHCTPpYKLUMSA cpe3arollel Lenu acmkHa obecne-
YyMBaTb KonebaHUsa NPOTUBOMONOXHOW NMONAPHOCTU 3aperncTpupoBaHHOro MMNynbca, npesbiwatowine 30 % nuko-
BOT0 3HAYEHUS UNn NpUbnmn3nTesibHO paBHbIE eMy.

McnbiTaTenbHOE HanpsbkeHWe NonNHOro cTaHgapTU30BaHHOTO MPO30BOro MMNynbca 4OJTKHO UMEeTh COOTBET-
CTBYHOLLEee 3Ha4veHne, ykazaHHoe B Tabnuue 4 nnm 5, B 3aBUCUMOCTU OT NpeaenbHOro HanpsbkeHua anga obopyao-
BaHWA N YPOBHSA U30TALUN.

McnbiTaTenbHoOe HanpskeHne rpo3oBOro MMNybca AOJIKHO COOTBETCTBOBAaTL 6.1.2.4.

[TocneaoBaTenbHOCTL NMPUNOXKEHUA UMNYITECOB A0JTKHA ObITh CreayoLLei:

a) Beoagbl ¢ Up < 300 kB:

- OAWH MONHbLIW UMMNYNbLC;

- ABa cpe3aHHbIX UMNYIbCa;

- 14 NONHBIX UMNYNbLCOB.

[na Hezaszemnaemblix QTH K kaxxgomMmy BBOAY NEPBUYHOIO HaMPsSKeHUsS1 AOJIKHbI ObITh NMPUNOXeEHLI ABa
cpe3aHHbIX UMMNyIbca U NPUONN3NTEeNbHO NONOBMHA NMOSHLIX UMMNYbLCOB.

b) Beoabl ¢ Up = 300 kB:

- OAWH MONHbLIW UMMNYNbLC;

- ABa cpe3aHHbIX UMNYIbCa;

- ABa NOJIHbIX UMNYNbCAa.

Pasnu4iua B goopmMe NoNHOro MMnyneca, npunoXXeHHoro 4o U nocne cpesaHHoro, AoJ/KHbI ObITh B Npeae-
nax 3agaHHOW NOrpeLlIHoCTH.

[1poboW OT cpe3aHHbIX UMNYJIECOB CaMOBOCCTaHaBNMMBaloLEeNCcs BHelLHeW N301auMKM He NPUHUMaeTC B
pacyeT npu obLlen oLeHKe ee KavyecTBa.

10.2 N3MepeHne eMKOCTU U TaHreHca yrrna guanekTpuiyeckux notepb

NcnbiTaHne gomKHO ObITh BbINOJSIHEHO B COOTBETCTBUKM € 6.1.2.5 Noc/ie UCNbITaHUSA Ha YCTOMYUBOCTL BBO-
OOB NMepBUYHOTO HaNpPXKeHMUs NoBbILLUEHHLIM HanpaXXeHUeM NpoMbILLNeHHON YacToThl.
Cxema UcnblTaHWU cCorfiacoBbIBaeTCA MexXxay NponssoanTesieM U 3akasymkom — bonee npeanodtuTeneH

MOCTOBOW MeTo[.
McnbiTaHne npoBognTCA Npu paboden TemMnepaType okpyXarwLlen cpeabl, 3HaYyeHUa KOTOPOW AOJTKHbI ObITh

3aperncTpUpoBaHsbl.
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10.3 UcnbiTaHMA HA MeXaHU4YeCKUMU pa3pbiB
AcnbiTaHMA BINONHAOTCA AnNs npoBepku cooTBeTcTBUA O TH TpeboBaHusM, ykazaHHLEIMB 6.11.
O TH aomkeH ObITb NOMHOCTBLID YKOMMNMEKTOBAH, a KOPMNYC XKECTKO 3aKpenrneH, Kak Ans sKkcnnyartauuv B

pabounx ycrnoBumsix.

3anuMBaemMsble XUAKOCTbo O TH HeobxoanMo 3anonNHUTL YkasaHHOW M30NALIMOHHOW Cpeaov M NOABEPrHyTh
aKcnnyaTauMoHHOMY JaBMNEHUIO.

AcnbiTaTenbHble Harpy3ku A0mMKHbI MPUMEHSATLCSA B TedeHue 60 ¢ Ang kaxxaoro u3 ycnosmn, 0003HauYeHHbIX

B Tabnuue 11.
OTH cuuTaeTcs BblaepaBLUMM UCTIbITAHWUE, eCNU HET NPU3HAKOB NOBpeXaeHu (aedopmMmaummn, paspbiBa

NN YTEUKW).

Tadbnuya 11 — Cnocobbl NpUNoXeHUa UCNbITarerbHbIX HArpy3oK K JIMHEMHbIM NepBUYHLIM BBOAAM

Tun OTH Cnocob npunoxeHus
K nepBu4HbIM BBOAAM [ OPU3OHTaNbHbLIN Fo
HanpsaXeHUs
Fr

BepTuUkanbHbIA =
R
{ ! Fr
K BbICOKOBOMbTHbBIM [ OpPU3OHTaIbHBIN
BBOJaM TOKa K KXXOMY BBOAY
Fr
m——--
FR
oo oo
o m

BepTukanbHbIN K
KaXX10MYy BBOOY

Fr

[MpUuMeyaHUue— NcnbiTaTenbHasa Harpy3ska AorkHa nNpuknaabIiBaTbCA K LEeHTPY TepMUHana.

11 MapkupoBKa

11.1 TpeboBaHuA K AaHHLIM TabNMM4YKM C OCHOBHBLIMMU TEXHUYECKUMM XapaKTepUCTUKaAMM

Bce 3TH aomkHbI ObITh CHabXeHbl TabrnM4Kon ¢ OCHOBHBLIMY TEXHUYECKUMU XapaKTEPUCTUKAMIN, Ha KOTOPOIA
NPUBOASAT AAHHbIE, YKa3aHHble B Tabnuue 12.
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Oblwana mapkupoBka Tabnuykm ¢ TeXHUYECKUMU JaHHbIMW

OBo3Ha- Namepu- 3alWNTHBLIN Homep [TpumevaHue
HanmeHoBaHue YyeHune TeNbHbIV STH NyHKTA
STH
ONEKTPOHHbIN TPaAHCPOPMAaTOP HaNPAXEHUS X X
(OTH)
[TponaBoauTernb X X
O6o3HaveHne Tuna X X
CepurHbIN HOMEP, oA BbINyCKa X X
Hanbonbluee pabovyee HanpsiKeHune Up X X 8.1 1
(Knacc HanpsxeHus)
HoMnHanNbHbIN YPOBEHb N30MNALNKU (Knacc n3o- X X 8.1 1
nsaunmn)
HoMmmnHanbHasa 4actoTa fom X X 3.1.17
HomunHanbHbin KO3hHOPULUNEHT HANPSIKEHUS K, X X 7.3 2
Nonyctumoe Bpems nepeHanpsikeHus X X 7.3 2
Bec X X
Tabnuuka ¢ TEXHUYECKUMWN JaHHbIMU AN KaXaoro BTOPUYHOro KOHBepTepa
O6o3Ha- Namepu- 3alWUTHbIN Homep [lpumevanne
HanmeHoBaHue YeHue TeNbHbIN 9TH MyHKTa
ITH
HomuHanbHoe nepBuYHOE HanpsikeHwe/ HO- | U, /Us o X X 7 11
MUHaNbHOE BTOPUYHOE HamMps>XeHne 719
MapknpoBka KOHTaKTOB X X 13 2
HoMmunHanbHasa Harpyaka Stiom X X 7.2 3
Knacc TouHOCTH X X 14 3
HoMuHanbHbIA yron HavdanbHOro asoBoro DoHom X X 14 4
caBura
HoMmuHanbHOE BPeEMS 3a4€ P KKK £3 Hom X X 10 3.1 4
Tabnuyka ¢ TEXHUYECKMMM OaHHbIMW ANS HANPSKEHUSA 3MNEKTPONMUTaHUS
QO06o3Ha- Namepun- 3alNTHbIV [TyHkT nn | lNpumevaHune
HanmeHoBaHue YeHue TelbHbIN ITH NOONYHKT
ITH
HomunHanbHoe(ble) HanpsKeHne(ns) NoCTOSH- Usp X X 5
HOro 1 / NN NEPEMEHHOIo TOKAa
HomunHanbHbIM TOK 3nekrTponoTpebrnenvs (npw I3 X X
HOMMWHAmbHbIX YCITOBUSX)
MakcumanbHbIW TOK 3nekTponoTpebnennsa (B I30 make X X

YCNOBUSIX MEPErpy3kn)

(X = NPUMEHNMO)
[IpumevaHuna

1 Hanbonbwee pabovee HanpsxKeHne (Krnacc Hanpsbkenust) ans obopyaoBaHus U HOMUHAarNbHbBIN YPOBEHb N30-
naAUMn MOXHO 06beAMHATL B OAHOW MapKUPOBOYHOW Hagnucu (Hanpumep, 145/275/650 kB).
2 HomuHanbHbI KO3 DUUMEHT HaANPSXKEHUA U COOTBETCTBYIOLLYIO AOMYCTUMYIO NPOAOIIKUTENBHOCTE MOXHO
00beAVHATL B OAHOW MapKMpoOBOYHOW Hagnucu (Hanpumep, 1,5/30 c).
3 HomuHanbHy0 Harpy3ky U COOTBETCTBYIOLWNW KNACC TOYHOCTU MOXHO OOBbeAUHATE B OQHON MapPKUPOBOYHOW

Hagnucu (Hanpumep, 0,5 BA, knacc 1).
4 NononHuutenbHo cm. B.5.1.

5 3Ha4YeHNEe HOMUHANbHOIO HAMPSBKEHUS 3NEKTPONUTAHUS U ero Npupoay cnegyet oobeanHsATb B OAHOW Map-

KupoBke (Hanpumep, 230 B nepeMeHHOro Toka).
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11.2 TpeboBaHUSA K MAPKUPOBKE

11.2.1 O6Lwme npaBuna

MapKnpoBka pacnpocTpaHsaeTcda Ha ogHodasHble 2 TH 1 BkNrovarLlme UX ycTaHOBKK, cobpaHHble Kak 0aHOo
Luenoe n coeguHeHHble ans npuMeHeHUs Kak TpexdasHble.

11.2.2 MeTOO MapKUPOBKW

MapKkupoBKa AomkHa COOTBETCTBOBAaTL PUCYHKamM 11 2.

3arnaBHble bykebl A, B, C n N obo3HavaloT nepBUYHbIE BBOAbLI HANPSKEHUSA, a CTPOYHbIEe &, b, C U N —
COOTBETCTBYIOLLME BTOPUYHBbIE TEPMUHASTbI HANPSPKEHUS.

byksbl A, B 1 C 0bo3HavaloT NonHOCTLIO M3oNUpoBaHHbIe BBOAbLI, a N — npeaHasHavyeHHbIV Ans 3a3eMie-
HUS KOHTaKT, U30NALIMS KOTOPOro MeHbLLUe, YeM Y NoTeHUKnansHoro (bixX) BBoaa (0B).

bykBbl da 1 dn 0bo3HavaloT, YTO BTOPUYHbLIE BbIBOALI HANPSXKEHUA npegHasHavyeHbl Ans NonyvYeHUs UH-
doopmaL i 06 OCTAaTOUHOM HaNPSPKEHUW.

Ecnn 3 TH nmeeT bonee ogHOro BTOPUYHOIO KOHBEpPTEpPa, BbiBOAbI A0MKHbLI ObITb MapKUPOBaHbLI Kak:

1a — 1n;
2a— 2n:
3a — 3n.

11.2.3 OTHocUTenNbHadA NONAPHOCTbL

BBoAbl M BbIBOAbLI C COOTBETCTBYHOLLMMU 3arfnaBHbLIMU N CTRPOYHLIMU DYKBaMW AOJTKHBI UMETb OAUHAKOBYIO
NONAPHOCTL (pas.

11.2.4 KOHTaKThbIl 3a3eMneHUn

11.2.4.1 3azemMneHne NepBUYHOIO AaTynka HanpsXXeHUd 1 nepBUYHOIO KOHBepTEepa

KOHTaKThbl 3a3eMI1eHUS A0JIKHbI ObITh OTMEeYeHbl CUMBOITOM «3eMNs», Kak nokazaHo B MOK 60617-1.

11.2.4.2 3a3emMneHne BTOPUYHOIo KoHBepTepa

KOHTaKTbl 3a3eMneHuns omkHbl ObITb OTMEYEHbl CUMBOIOM «3eMNs», Kak 06o3HaueH cumBosl Ne 02-15-01
B MOK60617-1.

12 Tpe6oBaHUA K Knaccy TOYHOCTU oAHO(a3HbIX N3MepPUTESIbHbIX 3NEeKTPOHHbIX
TpaHcpOpMaTOPOB HanpsHXeHUn

12.1 O6wme TpeboBaHUA

[TorpellHOCTL HanpsxeHUsa (koadpprumeHTa MacluTabHOro npeobpaszoBaHUs HANPSXKEHUA) U yrnoBas Mno-
rpellHOCTh (yrna ¢a3oBoro casura HanpsKeHUs) He A0MKHbI NpeBbIlaTh 3Ha4YeHUN, yKasaHHbIX B Tabnuue 13,
0151 COOTBETCTBYIOLLEro Knacca TOYHOCTU NMpU NModbIX 3HAYEHUSIX TeMnepaTypbl, HaCcTOThl, HAarpy3ku U Hanpshke-
HUS 3NEeKTPOoNUTaHUS B Npedeniax pekoMmeHayeMblx AgnanaloHos (CM. 5.5.1,5.5.2,5.5.3, 5.5.4).

ona 3TH, uMmeroLwnx HeCcKoNbKO OTAEeNIbHbIX BTOPUYHbLIX BbIBOAOB HaMPsXKeHUs, KaXabld U3 HUX BCnea-
CTBME BO3IMOXXHOW B3aM0O3aBUCUMOCTU AOJIKEH COOTBETCTBOBATL TpeboBaHUAM K TOYHOCTW NMPU YCNOBUSX, NPU-
BeJeHHbIX Bhbille, B TO BpeMs Kak Apyrve aHanorndHole BbIBOAbLI MOTYT UMETh JTIOOYIO Harpysky oT Hyns go
HOMWHaIbHOTO 3Ha4YeHUS.

Ecnn oguH 13 3TUX BTOPUYHbLIX BEIBOAOB HANPsKEHUSA HArpy>XeH TOJTIbKO B TeYeHMe KOPOTKOro neproga
BPEMEHMU, TO ero BNusiHWe Ha ocTaBLUNINCS (-ecs1) BbIBOA (bl) MOXXHO He y4UTbIBaTh. [1orpellHOCTU Ha BbiBOAAX
2 TH gomkHbl ObITh OnpeaesnieHbl ¢ y4eTOM BITUAHUA NMIOOLIX NMNaBKUX npeaoxpaHuTenien Mnm pe3ncTtopoB, sIBMS-
IOLLIMXCHA ero cocTaBHbIMU YacTaMKW. Ecnu oguH 1 TOT XKe BTOPWUYHBLIV BbIBOA UCNONb3yeTcs Ans U3SMepeHus u
3allNTHBIX Lenew, cneayeTt 0603Ha4YnTL 0ba Knacca TOYHOCTH.

CMelleHne NOCTOAHHOW CoCcTarNAoLEN BTOPUYHOIO HanpskeHUa U,y HE BNUAET Ha TOYHOCTE O TH, oagHa-
KO MOXEeT BO3eWCTBOBaThL Ha XapakTepUCTUKN BTOPUYHBIX Lenel. YTobbl rapaHTUpoBaTh UX NMPaBUITbHYIO paboTy,
NPON3BOAUTENBb AOJKEH onpeaennTb MakcManbHOe CMeLLleHNe NOCTOSIHHOW COoCTaBNAoLLEN BTOPUYHOTO Ha-
NPSKEHUSA.

12.2 TpeboBaHNA K 06CNy)XUBaHUIO

KOMMNOHEHTHI (COCTaBHbIE YacTW), KOTOPbIE MOXXHO 3aMeHUTL De3 KannbpoBKK, HEObXoOAUMO crielnansHO
0D03Ha4YNTL COOTBETCTBYIOLLEN MAapKUPOBKOW. 3Ta BO3MOXHOCTL A0JKHA ObITh NoATBEpXAeHa UCTbITaHNEM.
OcTanbHble KOMMOHEHTLI HE MOTYT ObITh 3aMeHeHbl be3 COOTBETCTBYIOLWEN KannbpoBkk 3 TH B cobope.
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12.3 O603Ha4YeHune Knacca TOYHOCTU U3SMEPUTENbHLIX OTH

Knacc ToYHOCTU onpeaensieTcs caMmol BbICOKO AOMYCTUMON NOTrPELLHOCTLIO HAanpsbkeHus (B NpoueHTax) B
ananasoHe 3Ha4eHUA HOMUHaNbHOTO HaNpPsKeHU N HarpysokK, ykasaHHbIX B 5.5.3 4na cooTBETCTBYHOLLEro Knac-
ca TOYHOCTMW.

12.4 CTaHAapTHbIe Knaccbl TOMHOCTU U3MepUTenbHbIX 3TH

CtaHgapTHbIMKW Knaccamuy TodHocTn OTH asnatoTes:
01—02—05—1—3

12.5 Npepenbl norpewHocTn KoaddhuumeHTa MacluTabHoro npeobpasoBaHMUA HaNpsXXeHUsA
M norpewHOCTU yrna ¢pa3oBoro cgBura Hanps>xeHna 3TH B 3aBUCUMOCTU OT Knacca TOYHOCTH

Tadbnwnuya 13 — lNpegenbl NOrpewHoOCcTN KoddhduuneHTa macwtabHoro npeobpasoBaHnsa HaANPSHXXEHUSA U NOrpeLlHo-
CTW yrna gas3oBoro casura HanpsXeHusa nameputenbHblX 3 TH B 3aBMCUMOCTK OT Knacca TOYHOCTHU

Ag,
Knacc To4HOCTH K, 7o MUHYTbI CaHTupaguaHsl
0,1 + 0,1 + 5 + 0,15
0,2 + 0,2 + 10 + 0,3
0,5 + 0,5 + 20 + 0,6
1,0 + 1,0 + 40 + 1,2
3,0 + 3,0 He onpepeneHo

[TpumevaHuna

1 HopmanbHbIM 3HauYeHnem @, ... AorkeH bbiTe 0. Ecnn 3 TH ncnonesyetca B covetanum ¢ apyrmmu 3 TH mnu
OTT, TO HEODXOANMO YyKa3aTb KOHKPETHOE 0bLlee 3HaYeEHME.

2 BnvsHue BpemeHun 3agepXkm cMm. B B.5.1.

[TorpellHOCTWN He AOKHbI NpeBbILLaTh 3Ha4YeHUN, AaHHbIX B Tabnunue 13, npu cregyrollnxX yCnoBUAX: Yac-
TOTa — HOMUWHanbHoOe 3HadeHue, HanpsxeHne — 80 %...120 % HOMWHaANBHOrO 3Ha4YeHUda, Harpyska —
25 %...100 % HOMUHaNBHOWU MOLLHOCTU N KoadhduLUeHT mollHocT 0,8.

[lorpelHOCTM MOTYT onpedenATeCs Ha BeiBogax TpaHcdyopMaTopa M yduThiBaTh BNUSIHUE NpeaoxXpaHuTe-
nen nnn pe3ncTopoB Kak ero CoCcTaBHbIX YacTew.

13 TpeboBaHUA K Knaccy TOMHOCTU OA4HOMa3HbIX 3aNTHbIX 3NEeKTPOHHbIX
TPaHC(POopPMaTOpPOB HanpsXeHus

13.1 O6Lwme TpeboBaHUA

[MorpelwHoCTEL KoadhdonumeHTa macluTabHOro npeobpasoBaHUsa HanpsaXeHUa U yrna oa3oBoro casura He
OO0JIKHa npeBbillaTh 3Ha4YeHUN, ykasaHHbIX B Tabnuuax 14 n 15 gnga cooTBETCTBYIOLLErO Knacca TOYHOCTU NpU
VKa3zaHHbIX YCIOBUAX, a Takke Ana nodoro saHavdeHust TemnepaTypbl, YacToTbl, HArpy3ky U HanpskeHUs1 3neKTpo-
NMMTaHWUA B Npedenax ykasaHHbIX gnana3oHoB (CM. 5.5.1,5.5.2, 5.5.3, 5.5.4).

[na 3aWnTHBIX O TH, UMetoL X HECKONMbKO OTAENbHbIX BTOPUYHbLIX BLIBOAOB HAMPSXKEHUSA, KaxKObI U3 HUX
N3-3a BO3MOXXHOW B3aMMO3aBUCUMOCTU ACMKEH COOTBETCTBOBAaTL TPebOBaHNAM TOYHOCTU NMPU YCIIOBUAX, YKa3aH-
HbIX BbilLEe, B TO BPEMS KaK Apyrne aHanornyHble BbIBOAbLI MOTYT MMETb Harpysky oT HyN4 A0 HOMUHalbHOro
3Ha4vYeHn4.

Ecnv oanH U3 3TUX BTOPUYHBLIX BEIBOAOB HAMNPSXKEHUA HArpyXXeH TONbKO B TeYEeHMe KOPOTKUX NepuoaoB, ero
BITUSIHUEM Ha ApYyroun BelBOA (bl) MOXHO npeHebpeus. [NorpeliHOCTU Ha BeiBogax O TH AgomkHbl ObITh onpeaene-
Hbl C y4EeTOM BNUAHUA NpegoxXpaHuTenen Unu pesnctopoB, ABNAIOLLUXCA ero COCTaBHbIMM YacTaAMUK. ECnn TOT Xe
BTOPUYHBLIN BbIBO HAMNPSPKEHUA UCMONB3YETCH KaK 4N U3aMepeHus, Tak U 3allUTHbIX Llenen, cnegyeT 0003HaunTh
oba Knacca TOYHOCTMW.

CmMelLleHne NOCTOAHHOW cocTaBnarLLen BTOPUYHOro HanpsxkeHna U, .o He BIIMSIET Ha TOYHOCTL 3aLLUTHOIO
2 TH, oaHako MOXET BO3AeNCTBOBATh Ha XapaKTePUCTUKA BTOPUYHBIX Lienel. YTobbl rapaHTUpoBaTh UX NpaBUlb-
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Hyto paboTy, NpoM3BoOAUTENb ACIKEH OnpeaennTb MakcumMarbHOe CMELLLeHWEe NOCTOAHHOW COCTaBMNALLEN BTO-
DUMHOIO HanpsbkeHus.

13.2 TpeboBaHUA K 00CNyXXUBaAHUIO

KOMMNOHEHTLI (COCTaBHbIE YacTW), KOTOPbIE MOXKHO 3aMeHUTL 6e3 KannbpoBKK, HeobxoanMo crelpnansHo
0003Ha4YNTE COOTBETCTBYIOLLEN MAPKUPOBKOW. OTa BO3MOXXHOCTEL A0MKHa ObITh NoaTBepXKAeHa UCTbITaHNEM.

13.3 Ob03Ha4vYeHne Knacca TOYHOCTU AnNS 3aWUTHbLIX 3NeKTPOHHbIX TpaHchopMaToOpoOB
HanpsaXeHUsA

Knacc TOYHOCTU onpeaensaeTcst caMon BeICOKOM AONYCTUMOWM MOrpeLLlHOCTLHO HANPsKeHWS (B NPOLEHTax) B
ananasoHe oT 5 % HOMUHaNbHOIo A0 3Ha4YeHUd ¢ y4eTOM HOMUHalbHOro KosdduumeHTa nepeHanps)KeHUs npu
cTaHOapTHOM AManas3oHe HarpysKku, ykazaHHOM B 5.5.3.

YCTaHOBTEHHbLIA Knacc TOYHOCTWU 0bo3HadaeTcs LUndpopon, conpoBoxagaemMon OykBou «P».

13.4 CTaHAapTHLIW Knacc TOYHOCTU ANSA 3aWMUTHBLIX 3NeKTPOHHbIX TpaHCcdOopMaTOpPOB HaNpPAXeHUS

CTtaHaapTHble Knacckl TOMHOCTK Ang 3awnTtHeIX 3TH — 3P 1 6P 1 Te Xe npeaensl Ans norpeLlHoCcT
HanpspkeHna 1 yrna ¢asoBoro casura NnpMeHnmbl Kak npu 5 % HOMUHaNbHOIO HanpsXeHWd, Tak U Npu ero
3HaYeHUN ¢ y4eTOM HOMUHaNbHOro KoadduumneHTa nepeHanpsxxeHna. Npn 2 % HOMWHaANBEHOIO HanpsKeHUs
npeaensl NorpeLlHoCT BABOE Bhille, Yem npu 5 %.

Korga sawmnTtHble O TH nmetoT pasnuyHble npeaens norpellHocTy Npn 5 % HOMUHaNBLHOO HaNPSXKEeHUS Y
MaKCUManbHOM HanpsaXXeHWn (HanpskeHne ¢ y4eToM HOMUHalbHOro KosduuneHTa nepeHanpsikeHus 1,2 nnu
1,5 nnn 1,9), To 370 4OMKHO ObITE COrNacoBaHO MeXay NPon3BoauTeNneM 1 NoTpedbuTenem.

13.5 lNpenensbl norpewiHocTN KoacthdpnumeHTa maclutTadbHoro npeodbpazoBaHns HanNnpsXXeHnsa u
norpewHoCTU yrna ¢pa3oBoro caBura HanpsaXXeHUa 3alUTHLIX ANEKTPOHHbLIX TpaHcdopMaToOpoOB
HanpsaXXeHUA B 3aBUCUMOCTMU OT Krnacca TOYHOCTI

Tabdbnwnuya 14 — lNpegensl NOrpeWwHOCTU Ko3dduumeHTa macwtabHoro npeobpasoBaHnsa HaANPSXXEHUA U NOrpeLlHo-
CTW yrna asoBoro cageura 3awunTtHbiX 9 TH B 3aBMCMMOCTM OT Knacca TOYHOCTU

1 HOM

U, /fuU
%
Knacc TOYHOCTHU 5 5

x1

oK, , % AQ,, MUH A, cpan oK. ., Y% A@, MUH | Agp,, cpaf, oK., Y% Ap, MUH | A, cpaj

»

oh

0 + 3,5 + 3

6 + 240 2
1 40 + 7 + 6

7 + 3
2 + 4380 1

4 + 6

I+ I+
N —
=N
o O
I+
-...\l

1
2

+ I+
+ I+
+ I+

»

)

X — HOMMHaNbHBIA KO3MMULNEHT HANPSHKEHNS, YMHOXeHHbIN Ha 100.

[TpumevaHuns«

1 HopmanbHbIM 3Ha4YeHnem ¢, .. AomkeH obiTe 0. Ecnn OTH ncnonbayetca B codetannn ¢ apyrumm 3TH nnm
OTT, TO HEOBXOANMO yKa3aTb KOHKPETHOE 0blee 3HaAYEHNE.

2 BnvsitHne BpemeHn 3aaepxky nokasaHo B B.5.1 npunoxeHuns B.

13.6 TpeboBaHUA K NepexoaHON XapaKkTepucTuke

13.6.1 O6LWwKne NnonoxeHUN

TpeboBaHWA K NepexoaHOW XapakTepUCTUKe HAXOOATCS Ha pacCcMoTpeHuK. ononHuTenbHble 00 bACHEHUS
naHbl B B.4 1 B.5.1 (npunoxeHne B).

13.6.2 KopoTKoe 3aMblkaHMe B NEePBUYHOU Lienn

[Tocne npekpalleHUst KOPOTKOro 3aMblKaHUS MEPBUYHOW LIENK MeXAY BbICOKOBONbTHLIM BBOAOM U HU3KO-
BONbTHLIM BbIBOAOM, CBSI3aHHbLIM C 3eMNEW, NepexoaHon NpoLecc BTOPUYHOIO BbIXOQHOMO HAaNpshkeHUs AomKkeH
MMeTb 3aTyXaHWe NepexoaHOoW XapakTepUCTUKK B npegenax ogHoro LmMkna HOMMHanbHOW YacToThl A0 3HaYeHU,
oTnnyarwLleroca He bonee vyem Ha 10 % OT MakCMManbHOrO 3HAYEHUS1 HaNPsXKeHUs, yCTaHOBNEHHOro nepea
KOPOTKUM 3aMbIKaHUEM.

[TpnmedaHwue—IllepexogHass N amnNNUTyOHO-4YaCTOTHAsA Xapakrtepuctnkn 3TH gomkHel ObITe rapMOHN3NPO-
BaHbl C aHanormM4HbIiMm gnsa ST T. 3TOT NyHKT cTaHgapTa byaeTt B bnivxkanwee BpeMsi NEPECMOTPEH.
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13.6.3 O6pbIB NUHUK
[Tpn 06pbLIBE NMHUK 0BpPa3yeTCa OCTaTOUHbIW 3apsaa, KOTOPbLIA NPUCYTCTBYET BO BTOPUYHOM HaMNPSPKEHUU Kak

KOMNOHEHT Usqe (CM. 2.2.4) 1 AOMKeH AOCTaTOMHO BbICTPO CHU3UTLCA A0 HYNS, YTO6bI MPeaoTBPaTUTL HaChILLe-
HUe BXOAHbLIX TpaHCchopMaTopoB U NOAKNHOYEeHHOro obopyaosaHns. MNocToaHHas BpeMeHU AoMKHa BbiTh 3asB-

neHa npou3BoaUTENEM.
13.6.4 NMoBTOpPHOE BKMNIKOYEeHUEe Ha NMUHUN NPU HANU4YNKU B HEU OCTATOYHOro 3apsaaa

[1pn KOPOTKOM 3aMbIKaHW Ha 3e€MJTH0 OAHOW U3 a3 U OTKITHYEHUN NMUHUX B MOMEHT 3HauYeHWA NepBUYHOro
HaNPSKEeHUSA B ceTU Uy () =k, - Uy ., /2 Ha NINHWK akKyMynupyeTcs 3apsj noTeHLUMana onpeaeneHHoro aHaka.
[PpY NOBTOPHOM 3aMbIKaHWUW BLIKITHOYATENS IMHAM B MOMEHT, Koraa U4 (f) = Uy, +/2 NPV 3HaKe, NpOTUBOMONOX-

HOM OCTaTOYHOMY 3apsaay, NepexogHble NpoLecchl ONUCbIBAOTCS crieayiolLnMn BelpaXXeHnsamMun (cMm. 2.1.29):

- anat<o Uy =0 U ge =t k- Ugpou V2
- gnat>0 Ui = Ujnon Uiy ge = 0.

[lorpellHOCTL KOS PULMEeHTa MacluTabHoro npeocbpasoBaHUs HanpskeHUa @ TH npy HOMUHaNbHOW YacTo-
T€ B YKa3aHHbIX YCIIOBUAX He A0JIKHA NpeBbIllaTh 3Ha4YeHU, AaHHbIX B Tabnuue 15, rae f - t— npon3BoaHoe OT
YacToThbl f U BpeEMeHW t, oTpa)aroLlee YACNOo Nepuoaos, NPU KOTOPLIX onpeaenseTcs TOYHOCTD.

Tabnwnua 15 — lNpeaenb MTHOBEHHOW NOrpewHoOCTN Ana 3awmtHoro 3TH npu NOBTOPHOM BKITIOYEHUWN HAMNPSKEHUS
NepeMEHHOro ToKka B LENnM C OCTaTOYHbIM 3apsagoM HanpsiKeHUsl NMOCTOAHHOINO TOKa

KommeHTapun fIf o UdU, on U, JU, \E nns 0 oKy %
<0 2< ft <3 3< ft<4,5

JInHna 3apsikeHns NOTEeH-
unanoB ¢ k, = 1 (NoBTOp-
HOE BKIMIOYEHUE Mpu oau-
HAaKOBOW MOJIAPHOCTN) 1 1 K, — T1/2 10" 5%

To e npn NpoTUBONO-
NTOXHOWN NOJNTAPHOCTU 1 1 — K, + TU/2 107 5*

* an CornacoBaHnn Mexay npon3sogurtesieM 1 3akKa3HmkKkoMm MOryT ObITb NMPUHATBI APYIMe 3Ha4YeHWA.
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[punoxeHue A
(o6na3aTenbHoOe)

Harpy3kuv npu onpegeneHum napaMeTpPoB NepexoaHbIX XapaKTePUCTUK
INEeKTPOHHbIX TPaHCHOPMaTOPOB HaNpsXXeHUs
B Criyyae KOPOTKOro 3aMmbliKaHUsi NepBUYHOMU Lenu

A.1 UHAYKTUBHbLIE HAarpy3Ku
CxeMbl Lenen Ana AByX BO3MOXHbLIX Harpy3oK npeactaBneHbl Ha pUcyHke A.1, a COOTBETCTBYIOLWLME 3HAUYEHUSA UX
KOMMOHEHTOB — B Tabnuue A.1.

Ls Rg
L R
a) nocnenoBartesibHas Harpyaka b) nocnepoBaTenbHO-NapannesnibHaa Harpyska

PucyHok A.1 — CxeMbl Lenen MHOYKTUBHOW Harpy3ku npu onpeaeneHnuy napamMeTpoB NepexoAHbIX XapakTrepucTuk

TadbnwuuyaA.1— 3HayeHna coOnNpoOTUBIIEHNA U UHOAYKTUBHOCTU NOCNeaoBaTenbHbIX U nocneaoBaTenbHo-Napannenb-
HbIX HarpysoK npu onpeneneHnm napameTpoB NepexoAHblX XapaKTepUCTUK

HOCJ'IE,EI,OBHTE]'II:HEFI Harpy3Kka HOCJ'IE,EI,OBETEJ'II:HO-I'IGDGJ'IJ'IEJ'IbHaFI Halrpy3Kkd
R Lo R, R, Ly o
100 % oT SHDM 0!8 |ZHUM| 0:6 |ZHDM| 212 |ZHOM| 0172 |ZHOM| 1125 |ZH0M|
25 % OT Syom 3,2 |Zyoml 2,4 |Z 0wl 8,8 120wl 2,88 |Z,0ml O [Zyoml

SHDM — HOMWWHAINbHAaA Harpy3|<a B BOJIbT-aMlepax.

UHOM — HOMUHaAJ1IbHOE BTOPUMHOE HAlps>XeHUe B BOJIbTaX
— 2

|ZH0M| - UHUM /SHUM (leuml B OMEIX).

[IpumMmeyvyaHung

1 lNonHaa Harpy3ka, 3agaHHaqa npueeeHHbIMU 3HaYeHUaAMU, umeeT koapbduumneHT mowHocTu 0,8.

2 NHaykTuBHOE conpoTueneHue OTH (Hanpumep, ¢ BO3AyLHbIM cepAeYHUKOM) AOMKHO ObiTh NUHEUHbIM. [oc-
negoBaTenbHOE CONPOTUBNEHUE COCTOUT U3 3KBUBANEHTHLIX NocneaoBaTenbHbIX CONPOTUBNEHUA: UHOYKTUBHOTO (CO-
npoTUBNeHUMe OOMOTKU NNIOC 3KBUBANEHTHOE nocrnenoBaTenbHoe COonpoTUBNEHUe NoTepb B cepadeyuHUKe) U NOOKIIo-
YEeHHOrOo.

3 MNorpellHOCTb Harpy3ku AomkHa obiTb MeHee + 5% ana Z, - 1 MeHee * 0,03 — ana koadpdumeHTa MoLLHOC-
TI.

A.2 EMKOCTHbI@ Harpy3Kkm
Cxema uenu eMKOCTHOM Harpy3ku npeacrasneHa Ha pucyHke A.2, a 3HavyeHuA ee COOTBETCTBYIOLUMX KOMMOHEH-
TOB — B Tabnuue A.2.

C

PucyHok A.2 — CxemMa uenu eMKOCT-

HOWU Harpys3ku npu onpeaeneHun na-

paMeTpoOB NepexoaHbIX XapaKTepu-
CTUK
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TabnwuyaA2 — 3HayeHne CONPOTUBIIEHUA N EMKOCTU HArpy3ku npu onpegeneHnm napameTrpoB NepexoaHblX
XapakTepPUCTUK

EMKOCTHaA Harpyska Onga UCNbITAHUA NePEexXoOHbIX XapaKTepUucTuk
R C
0
100 % OT Syom Riow Chiow
0
S, oy — HOMMHanNbHasa Harpyska B BOJibT-aMmnepax;
U, ,om — HOMUHaNBbHOE BTOPUYHOE HaNpsXXeHWe B BONbTax,
— 2
Riuom = Unom™/Stom (Rhom B omax).

[TpumedvaHwne—3Havyenne C_ . OOIMKHO ONPeaensaTbCs 3aKa3yuNKOM.
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MpunoxeHue B
(MHhopMaTUBHOE)

TexHU4YecKkaa uHcpopmMaLna

B.1 BBeaeHue
B 9TH moryt ncnonb3oBarbCs €MKOCTHbIE U PE3UCTUBHO-EMKOCTHbIE OENUTENN HanpsXXeHus u/mnm onTudeckue

YCTPOUCTBA, YKOMMIIEKTOBAHHbIE 3MNEKTPOHHbIMW KOMMOHEHTaMM AN nepegadv U yCUneHust N3MepeHHbIX CUrHanoB.
[TpunoxeHne gaet Heobxoanmyo nHdopmaunio 0 paboTe B YCTAHOBUBLLEMCS U NMEPEXOAHOM pPEXMMAX SKCMNnya-

Tayunn.
[lna atoro none3Ho co3gartb mogens 3 TH, koTopasa ynpoCTUT pacCMOTPEHNE TEOPETUYECKNX BOMNPOCOB.

B.2 O6wme nonoxeHunn
B.2.1 OnpepgeneHuns
[TepBMYHOE U BTOPUYHOE HaANPSAXEHUS MOryT ObiTb ONMUCaHbI CneaylowuMn ypaBHEHUSIMMN:

Ug(t)=Uq -2 sin2r-F-t+ @) + Uy go + U res(d);

Up(f) = Uy - 2 - sin 21+ f- t+ ) + Up g + Us res(D),

roe U, — cpegHekBagpaTtnyveckoe dHadeHne nepBu4Horo HanpsbkeHma npu Ug 4. (O = 0 n uy () = 0;
U, — cpeagHekBagpaTn4eckoe 3Ha4eHune BToOprnYHOro HanpsxkeHmnsa npu Us 4. ( = 0 un us () = 0;
f — dbyHOoameHTanbHas 4yactora ceTwu;
U4 4c (1) — 3Ha4YeHne cocTaBnsiowen HanpsXxeHnst NOCTOSAHHOIO TOKa B NMEePBUYHON Lenu, 0byCcroBneHHOEe OCTaTou-
HbiMW 3apsagammn (B);
Us 4 (f) — 3Ha4YeHne cocTaBnsaowen HanpskeHss NOCTOAHHOIO TOKa BO BTOPUYHOW Uenu, BblaBaHHOE Uq 4. (1) n/innn
BHYTPEHHUM HanpsikeHmem cmewennsa ITH (B);
¢ — NEepPBNYHOE (PaA3oBOE CMeELWEHNE B pagnaHax;
¢ — BTOPUYHOE (PaszoBOE CMELLEHUE B pagmaHax;
Uq os(f) — NEPBUYHOE HANpPsXKEeHWe HyNeBOW NocnenoBaTenbHOCTH, BKITOYAsA rapMOHUKN N CyOrapmMoHuKu;
Uy res(f) — BTOPUHHOE HaANpPsKEHME HYNEBOW NOCNEAOBaATENBHOCTU, BKITHOYAs rAPMOHUKM 1 CyBrapMOHNKWY;
[ — MIHOBEHHOE 3Ha4YeHWEe BPEMEHN B CEKyHAAX.
f,Us, Us, Uq g Us aes 01, 0> — NOCTOAHHBIE BENUYUHbBI A8 YCTAHOBUBLLUNXCA YCNOBUN.
Ona coBmeweHHblx 3TH ana namepeHus n 3awmTbl AOMKHbI ObITb NPOBEAEHbI KOPPEKTHLIE N3MEPEHNST YKA3aH-
HbIX COCTaBNAKWMX NP vYacTtoTe f.
dpyrne uneHbl npeacraBneHHbIX Bbille YPpaBHEHUN OMNUCLIBAKOT HEXEeNaTesibHble SABMIEHNA B CETU, KOTOPbIE MOTYT
BITUATb Ha NOrpeLHOCTb N3MEPEHHOIO CUrHana.
B.2.2 HopmanbHble yCNOBUA B CeTHU
[1pn HOpManbHbIX YCITOBUAX B CETU NEpPBUYHOE HanpsbkeHne U, n vyacToTa f ocTtatoTcs B npegenax yCTaHOBNEHHbIX

orpaHuydeHuii 3a cueT paboTbl CUCTEMbI PEryNMPOBaHNS B CETU, HaNpUMep:
0,8 Uthom = U1 = 1,2 Ugyoms
0,99 fon <F <1,01 £, ou-

[1pn HOpManbHbIX YyCNOBUSAX B ceTn D TH, cnpoektnpoBaHHble ANA M3MEPEHUS, HaxoO4AT LUMPOKOE NMPUMEHEHUE B
COYeTaHUM C TOKOBbIMW TpaHcdhopmMaTopamu.

B.2.3 ABapuUNHbLIN peXxXum padboTbl B ceTH

Bcneacteue aBapun B cetu (onucanHbiX B B.4.1.1) nepBuyHoe HanpspkeHne U, n vacTtota f MOryT 3HaunTenbHO
OTNMNYaTBLCHA OT HOMUHAlbHbIX 3HAYEHUWN.

OTH, ncnonb3yembie Ans namepeHus, OO0JKHbl BblAEPXMBATL 3TU CUTyauum 6e3 noBpexgeHusl, HO UX Knacc
TOYHOCTW B 3TOM Cly4ae He onpeaenerH HacTosAWMM CTaHAapPTOM U MOXET BbITb NPeAMETOM COrmnaleHus Mexay npons-
BOAUTENEM N 3aKA3YMNKOM.

9 TH, ncnoneayemoble ans 3awuTtsl, npegHasHaveHbl 4ns KOPPEKTHOW nepegadm curHana npu HopmarnbHbIX YCIl10-
BUSIX N aBAPUMHbLIX pexXmnmax, 4tobbl obecnevnTtb cpabaTbiBaHWe 3aWMTHOIO pene npu nobon KpUTUYECKON cutyaumm B
CeTMn.

B.2.4 BbiI60Op HOMUHANBbHbIX 3HAY€HUU BTOPUYHOIO HANPSXXeHUA
Kak npaBunno, 3nekTpoHHOe 0b0opyaoBaHME NMUTAETCH OT BMNONAPHOro NCTOYHUKA HanpsbkeHns £ 12 unn £ 15 B,

4YTO MO3BOJISIET MONy4YaTb HA BbIXOAE MaKCMMalbHble 3HAYEeHUA BbIxogHoro curHana £10 B npaktnyeckmn co CTonpouUeHT-
HOW NMHENHOCTLID. HOMMHANbHbIE 3HAYEHUA BTOPUYHOIrO HanpsbkeHus O TH gomkHbl ObiTb BbiIOpaHbl Takmm obpasom,
4yTOObl MAkCcuMarnbHble 3HAYEHUS OCTaBanUcb B npegenax AaHHoro gmanasoHa.
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Hanpumep:
C yyeTom koadpmumeHTa HanpsbkeHns kK, = 1,9 n koapuumneHTa, oTpaxXkatowero HanpsiXkeHne CMeLWeHusl, Bbi3-

BAHHOIO OCTaTOYHbIMK 3apsagamu, K, = 2 U Npu HOMUHANbHOM 3Ha4Y€HUU 3,25/\/5 B (cpeagHekBagpaTU4eCcKoM) AnS
3azemnsembix 3 TH makcmmanbHoe 3HaYeHne BTOPUYHOIO HaNpsiKeHUs paBHO:

Uy = K1+ ks - 3,252 /43 = 10,08 B (nukogoe).

B.3 YcTaHOBUBLLUEECHA COCTOSAHUE
B ycTaHOBMBLLIEMCH COCTOSAAHUWN 3HAYEHWE COCTaBMANOWEN CMELLEHUSA NMOCTOAHHOIO HanpsKeHUs OCTaeTCs HEUS-
MEHHbIM;

im { = o Uq g¢ (f) = U1 gc

lim ¢ = o Uj ge (f) = Us e
Uy () =Uqf2-sin (2 F -1+ @1) + Uq ge + U1 res (D);

Up () = Up 2 SIN (21 - f - £+ o) + Up g + Ug res (D)-

B.4 NepexoaHble npoLecchl

B.4.1 TeopeTn4yeckne BbIKNnagkn

B.4.1.1 [lpouecchl B ceTu

MHorme npouecchl B 3NEKTPUYECKMX CETHAX 3a npeaenammy HopMarnbHbIX YCNOBUW 3KCNnyataunn QOIKHbl ObITh
YUYTEHbI NMPU NPOEKTUPOBAHUN BbICOKOBOMNBTHOrO 0060pyaoBaHus. Hanpumep, OT HEKOTOPBIX M3 HUX HANPSAMYL0 3aBUCUT
KOHCTPYKUMS n3onsumm unmn tTpeboBaHus K nepegade curHana. Hmxke npeacraBneHnbl Hanbonee BaXXHble SIBINEHUS B CETMH,
KOTOPbIE HEODXOANMO YUNTLIBATS.

a) [numernbHoe rnepeHarnpsxXxeHue 8 cemsx

B 3aBMCMMOCTM OT yAaneHHOCTN YY4acTKOB CETU OT MOLLHbBIX UCTOYHUKOB 3EKTPOCHADXEHUA MOXET NMPOUCXOAUTb
ONUTENBHOE MOBbLILWEHNE YPOBHSA HaMpsPKeHUs Mo CpaBHEHUIO C HOMMHAanNbHbIM 3HadYeHneMm. [lepeHanpsikeHne Bblpa-
XaeTcsl KO3MMMPUUMEHTOM, HA KOTOPbIM AOJMKHO ObiTb MOMHOXEHO HOMUHAINbHOE HanpsiKeHue.

Kak npaBuno, 3Ha4veHune KoadmuuneHTa AnuTernbHOro nepeHanpsiXeHns NpuHUMaloT paBHbiM 1,2,

b) Kopomkoe 3ambikaHue Ha 3eMII0 8 mpexgasHou cemu C He3a3eM/IeHHOU HeumpasibHo

KopoTkoe 3aMblKaHne Ha 3eMNo OQHOWN Pasbl B TPeXdPasHON CeTU C HE3A3EMNEHHON HENTPANbIO BEAET K nepe-
HanNps>XeHAM Ha ABYX HE3aTPOHYTbIX pa3ax. [eopeTndeckn Ko PUUMEHT nepeHanpsXxXeHnsa Ha 3ToN pase paBeH
KBagpatHOMY KOPHIO n3 3. OgHako 3TOT KO3MMUUNEHT 3aBUCUT OT paccTosaHusa O TH g0 TOYKM KOPOTKOro 3amMmbikaHUA Ha
3EMI0 CETU. 3aMblKaHME Ha 3EeMITI0 MOXET NPOAOIIKAaTbCH A0 HECKONbKUX 4acoB (MNW Aa)e AHEW) ANns HEKOTOPbIX
YYaCTKOB CETU, TPYAHOA4OCTYMHbLIX 3UMOMW.

OOblyHOE 3Ha4veHue KoddhduuneHTa BpemMeHHOro nepeHanpshkenmnsa — 1,9 ansa 8 u.

c) AmmMmocepHbie pa3psiObl Ha 8bICOKOBOIbIMHBIX JIUHUSAX 3fiekmpornepeday

MOnHMKM BbI3bIBAKOT BbICOKYH CTEMNEHb NMepeHanpsiKeHns B BbICOKOBONIbTHOM 0060pya0BaHUN, KOTOPOE MOXET 40C-
TUraTb YPOBHSA MeraBosibT. K cHacTbio, NPOAOIIKUTENBHOCTL TAKOro nepeHanpsikeHnst 06bIMHO ANUTCA HECKONBKO MUKPO-
CEeKyHA W COMNpOBOXAAaeTCsl UMNYIIbCOM 3MEKTPO3HEPIMK B 060pyaoBaHNK C BPpEMEHEM HapacTaHust PpoHTa 1 MKC, YTO
BEAET K CO34aHNI0 HaNpsiXKeHUs YacToOTOW B HECKONbKO Merarepl u onacHo Ans BCEW U3onsduumn BCneacTtBue Hanm4vus
NnapasnTHbIX €MKOCTEWN.

Hanxyawunn ahdekt 0T 3TOro siBneHus HabnaaeTcsl B y4acTKax CeTU € Nepexoaom OT O4QHOro 3Ha4YeHUSA BHY TPEH-
HEro CONPOTUBIIEHUS K APYIrOMY, HAaNpuMep OT JIMHUK 3NeKTponepenayn K CUIIoBOMy TpaHcdopmMaTopy, Korga BOJIHOBOE
CONPOTUBMNEHNE NIMHUN HAMHOIO MEHbLLE, YEM COMPOTUBNEHNE TpaHcdopmaTopa. B Takmx cny4vasax oTpaXeHHas BOMNHa
MOXET ObiTb BABOE DonblIe HA4YanbHOIO 3HAYEHUs1 HAMPSKEHUS.

Takne nepeHanpsixeHnst 4acTo BeAyT K KPATKOBPEMEHHbBIM NPEPLIBAHMUAM HaMNPsHKEHNS B CETU ¢ 0Opa3oBaHMEM
NCKPOBOIo NMPOMEXYTKA, AENCTBYIOLWEro Kak orpaHn4ymBatowlee ycrponcteo. Cncrema 3awmnTbl pacno3HaeT BO3HUKHOBE-
HMUE OYyIY Kak KOPOTKOE 3aMblKaHME HA 3EMITIO U aKTUBU3UPYET NpepbIBaTENb (aBTOMATUYECKNN BbIKIIOYATENb) CETU. DTOIO
O0ObIYHO 4OCTATOYHO, YTODLI YCTPAHUTL NOSIBIIEHME AYIKN, 3aTEM aBTOMATUYECKUIM BbIKNOYaTENb MNOBTOPHO BKITHOYAETCA.

d) KommymauyuoHHbIe Mpouecchl

Hpymme saABneHns Bbi3BaHbl KOMMYTAUMOHHBIMWU OENCTBUSIMU B BbICOKOBOIIbTHbLIX CETAX. JTO MOXET MPUBECTU K
napasnTHOMY PEe30HaHCy C NepexogHbIMU NepeHanpsi)KeHUAMN, KOTOPbIE MMEKT YacToTbl, OTNIMYHbIE OT HOMWHAIIBHOW
4acTOThbl CETU B ANana3oHe OT HECKONMbKUX KUNOrepu 4o merarepua B nogcraHumsax ¢ rasoson nsonsunen (GIS) n rnae-
HbiM 00pa3om onpeaensemble HaKTUYECKON KOHPUrypaumen cetw.

Kpome Toro, obpaszoBaHme gyrn B BbIKNOYATENAX TaKKe BEAET K NepexogHbiM 3ddeKkTam ¢ nepeHanpsiKeHUs MM,
Kak BKIIOYEHME, TaK U BbIKIMIOYEHNE HEDONBbLWNX MHAYKTUBHBLIX NOTOKOB MOXET BbI3BATb NEPEHaNpsiKeHns, 0bycnoBnex-
Hble PE30HAHCOM MeXAy HENMMHEWHBbIMW KOMMOHEHTaMN N €MKOCTAMM.
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dpyrve sBneHua B ceTU onucaHbl HUXKe B B.4.1.2.

B.4.1.2 Tunbl nepexogHbIX NpoLeccoB

MHorve Tunel NepexogHbiX NpoLeccoB, BO3HUKAKOLWUX BCNeAcTBUe nepeHanps>keHUU U KOMMYTaUUOHHBLIX Aeu-
CTBUKU, onucaHbl B B.4.1.1.

B KayecTBe cpeqcCTB 3aluUTbl OT NepeHanpsXXeHUA NMPUMEeHAKTCA MHOXECTBO pa3fUYHbIX YCTPOUCTB, TaKUX Kak
UCKPOBLIE pa3psgHUKU U BapucTopbl. C 0AQHOW CTOPOHLI, OHU HeobxoauMbl AnNA 3alUTbl CETU U €e KOMMNOHEHTOB, C
OPYron, MOryT Takke NPUBECTU K NepexodHbiM npoleccaM, K KOTOPbIM 3MeKTPOHUKa AomkHa 6biTh ycTonuuBa. OUeHb
BaXXHO, YTOObLI OTH, NnpeaHa3sHavyeHHble ANs TOYHOW Nepenayvu curHana, 6binu paspaboTaHbl ¢ y4eTOM Takux NpoueccoB
B ceTU. CnenoBaTenbHO, TpeboBaHUA K UaMeputenbHbiM OTH AOMKHBLI NnpeaycMaTpuBaTh BbICOKOYACTOTHLIE XapaKTepu-
CTUKK, B YACTHOCTU A0 HECKOJbKUX KUnorepu.

[pyrne nepexogHble NpoLecChbl BKNKOYaOT B cebA BHe3anHble U3MEeHeHUA NepBUYHOIO HanpsikeHUa BcneacTeue
KOPOTKOrO 3amMblkaHUA HenocpeaCcTBEHHO Ha UsMepsaeMyro pasy Uunu Ha 3eMnio, UnNu Ha oHy U3 coceaHux @as, Kak
onucaHo B B.4.1.1. 3T npouecchl, NpoUucxoasillue B npegenax BpeMeHU B HECKONbKO MunnucekyHa, OTH gomkeH
BOCMNPOU3BOAUTb C COOTBETCTBYHIOLLEU TOYHOCTLIO.

[lpobnema nepexoaHbIX NPoLEeCccoB, NpoUcxoasLwux B cetu, Hambonee BaxkHa AnA OTH ¢ eMKOCTHbBIM AenuTte-
neM B KayecTBe JaTyuKa BbICOKOrO HanpsXXeHus, NOCKONbKY OH CTaHOBUTCA 06bekToM obpa3oBaHua adhdbekTa ocTaTou-
HOro 3apsapa.

Bo BpeMs pasMblKaHUA NUHAX UNK Kabena nog HanpshxeHuem B OTH, B TOM yucne U Ha eMKOCTHOM AenuTene,
MOXET OCTaTbCA 3apaXeHHbIU noTeHuuan. EcnM NUHUA He 3a3eMneHa UNM He paspsXaeTca NoAKMNKYEHHbLIM K HEW
HU3KOMMMNEJaHCHLIM YCTPOUCTBOM, 3apsi, MOXET COXPaHATbLCA B TeYeHUe HEeCKONbKUX OHEMN.

CMbiCcn ABNEHUA NpoLlle MNOHATb C NOMOLLLKD pUCYHKa B.1. YpoBeHb 3apsgHOro noteHuuana 3aBUCUT OT ¢pasbl
Hanps>keHUA B MOMEHT OTKIMKUYeHus. Hanxyawmm cnydyau npy nAKOBOM 3Ha4YeHUU HanpsbkeHus U, o3HavarLleM, 4YTo
nepBUYHbLIN KOHOeHcaTop AenuTtensa C, 3apsxeH (coxpaHsas 3apsaa q, = C,-U,), a BTopudHbld C, paspshkeH napannenb-
HbIM pe3ncTopoM R,, NOAKNIOYEHHbIM K YCTPOUCTBY.

Korga nuHUA BKNKOYEeHa CHOBA, HU3KOBONbTHOE BHYTPEHHEEe CONMpPOTUBNEHUE CETU pa3pskaeT ee MrHOBEHHO, 4YTOo
BbiHy>XaaeT 3apsaf oT C, nepetekath k C,,. Takum obpasom, C, byaeTt 3apsixaTbcs Npy YCNOBUW:

Uy =—q1/(Cq+Cr)=—U; C1/(Cq + Cy),

4YTO NPUONU3UTENBHO PaABHO

—U; (C41/Cy).

JTO HanpshkeHUWe yMeHbLIaeTCs B reoMeTpU4eCcKo nporpeccum (No 3KCMOHEHTE) ¢ NOCTOAHHOW BpemeHu R,C.,
HanoXXeHHOMN Ha CUHyCcOUAanbHbLIA CArHan, YTo B pesynbTaTe NPUMBOAUT K CyLLeCTBEHHOW OLLIMOKe UaMepeHus (CM. pUCY-
HOK B.2).

HanxyaLluvin agbeKT OT 3TOro anepuoauyeckore npolecca — MarHMTHoe HacblleHue cepaeyYHUKOB, BCTPOEHHbIX
HenocpeacTBeHHO B OTH unu B nogknioyeHHble K HeMY 3alUUTHLIE pene.

PelwleHue aton npobnemMbl — UCNONb3OBaHUEe CMeLlaHHOro pe3uCcTUBHO-eMKOCTHOro Aenutend, nepegawLllero
HeUckaxeHHbIM curHan B TeyeHue nepexogHoro npouecca.

q1
C Uo=U
_q1 a P L
CL |U
0
= b 2 | Ug

CL — @MKOCTb JNTUHUMN

PucyHok B.1 — CxemaTtuyeckaa auarpamma, obbACHAKLW AN
abeKkT ocTaToMHOro 3apsaaa
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3apﬂﬂ,bl Ha MNapa3nTHLbIX
EMKOCTHAX

IATAY)

PaspbiBaHue [TloBTOpPHOE
aBTOMAaTM4ECKOro  3aMblKaHue
BLIKINIOMATENA aBTOMAaTU4eCKOro
| BbiKNO4aTens

-
=

—
—

1l

=
—
—

Pa3psn
| Cy, yepes R,

| |
U, C/(C, + Cy,

CnyyavHasi cocTaBnsitoLas

NOrPELIHOCTH
2U, C/(Cy + Cp) [NoBTOpHOE 3ambikaHue
————— I e — aBTOMAaTU4YECKOro BbIKIioYaTess

[IpuymMmevyaHUs
1 U, — HanpsixeHue Ha nepBUYHbLIX BBOAAX.
2 U, — HanpsikeHne Ha BTOPUYHBLIX BbIBOAAX.

PucyHok B.2 — HanpsaxeHna npu Hannumn apgekra ocTtartovyHoro 3apaaa

B.4.1.3 YpaBHeHusa ansa uy (t) v u, (f)
TeopeTuyeckn nepexoaHou npouecc, BOSHUKAKLWUA B CE€TU, MOXKET ObIThk ONMUCaH ¢ UCNOSIb30BAHMEM CneayloLmX
ypaBHeHUn (cMm. B.2.1):

- NepBUYHOE HanpspkeHue: u, (f) = U, J2-sin(@n-f -t+ @) T Ug 4o T Uq o6 (B);

- BTOPUYHOE HanpsbkeHue: U, () =U,2-sin(2r-f - t+ @) + U, 4. + U, . (D).

BHe3anHoe nameHeHue oaHOro unu donee napameTpoB, NpeacTaBneHHbIX B YPaBHEHUAX, CO3aaeT yCrnoBua Ans
BO3HUMKHOBEHUA NepexogHblX NpoLeCcCoB.
CpaBHeHue u,(f) n u.(f) naet npeacrasneHne o Kayectse paboTbl OTH npu Takux npoteccax.
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TabnuuyaB.1— 3¢ddeKT KOPOTKOro 3amMblKaHUS B NEPBUYHOMN LIENA

[<{, [=1, t>t,+(1/1 ,.)
| uy (D) | CM. ypaBHeHue Bbllle 0 0
ku U1 HOM 0 O
| u, (1) | CM. ypaBHeHue Bblille | u, (£,) | <01 u, (t<ty |

* [Npepensl: cMm. TpeboBaHusa B 13.6.2.

MpumeyaHune— t, — Bpems KOPOTKOro 3ambIKaHUS.

TabnwunuaB.2 — 3ddeKT 3apsaaHOro noTeHuuana

(<, [=1, fy<t<lt, t>1,
Uy Ku Y1 tom 0 0 Ky U vow
Ut de 0 £k, Uy yomv2 £k, Uy you2 0
| u, () | CMm. ypaBHeHuWe Bbile | | u, (t,) | | Uy o (O] %

* Npepenol: cM. TpeboBaHua B 13.6.2.

[TpumeyaHune—B tabnuue npeacrasneH HaMXyaLwuWKW cnyyau, Korga npoucxoanT pasmblikaHne NMHUU Npu
t, 1 ee NOBTOPHOM BKIoYeHUM npu {, ¢ NnpoTuBononoxHou ansa U, nonsipHocCTbIo.

{, — BpeMsl pasMblKaHUsi aBTOMaTUYECKOro BblKNoYaTens.

{, — BpeMsl MOBTOPHOIO BKITIOYEHUA aBTOMaTUYECKOro BbIKIoYaTess.

B.4.1.4 MNMpocTtenuaa moaens (cxema 3amelleHus) OTH

B.4.1.4.1 Obuwue nonoxeHUs

Koraa npaktudyeckoe ucnoiTaHme OTH HEBO3MOXHO, ero noseaeHwe AOMKHO 6biTb NpoBepeHO MOaEeNUPOBaHUEM.
OTO TpebyeT cornacoBaHUA MeXxay npousBoauTeneM UM 3aKas3uuMKOM OTHOCUTENbHO CXeMbl 3amelleHuns OTH un npo-
rpaMMHOro obecneyeHuss npolecca MoaesiMpoBaHUs.

MoaoenupoBaHue oOblMHO UCNONB3YEeTCA U B APYrUX obnacTax anekTpoTexHUKU, Hanpumep npu nporpamMmmHOM
obecnevyeHnn EMTP (nporpamma pacyera anekTpomMarHUTHbIX NepexogHb!X NpoueccoB) BMECTO pearnbHbIX UCMbITaHUN
ONs1 NPOBEPKN KOPPEKTHOCTU NOoBeAeHUs aBTOMaTUMECKOro BbIKITIOMATENS B CETH.

B.4.1.4.2 Mopgene (cxema 3amewleHua) OTH

ApneHTnvyHas wmogenb OOmMKHa NMPUMEHATBCS MNMPU KOPOTKOM 3aMblKaHUM NepBUYHBLIX BBOAOB U MPU NMOBTOPHOM
BKITIOYEHUN JIMHUU C OCTaTOYHbLIMK 3apsaaamu. CornalleHue mexay npomsBoauTenemM U 3akasumkom MoxXeT 0asnpoBaTh-
CA Ha CpaBHEHUWU pe3yrbTaToB, NOJTYYEHHbIX NMPU peanbHOM UCTbITAHUA BO BPEMS KOPOTKOIO 3aMbIKAHUA U C MOMOLLbIO
ero nporpammMmHoro mogenuposaHuda. Mogenb AomKHa NpUMHUMATL B pacyeT HenuHenHocTb I TH.

KOMNOHEeHTLI

C;, C, — KOMMOHEHTbI EMKOCTHOro Aenutens HanpsXeHus,

A — ngeanbHbIM YCUNUTENb C €JUHUYHBIM YCUITEHWUEM HanpsKeHWs;

TR — MHAYKTUBHLIA MarHUTHLIM TpaHcOpPMaTOoP;

R, — BXOOQHOW MMnNeaaHc ycunurens;

Rq — NOSNHbLIN 3KBMBANEHTHbIA UMMEeAaHC Harpy3ku BbIXOAHOW LiENW
yCcunurens,

R, — Harpyska TpaHcgopmaTopa

PucyHok B.3 — lNpumep ynpoLueHHOW cXeMbl-3amelleHna OTH
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OTH npun nepexogHomM npouecce MOXeET BbITb NPEACTaBIEH B COOTBETCTBUM CO CXEMOW, NPUBEAEHHON HA PUCYHKE
B.3. Mogene gomkHa yumteiBaTh NapameTpbl CETU N HENTMHENHOCTb MHOAYKTUBHOIO MarHUTHOro tpaHcgopmartopa TR.

MoaenunpoBaHue MOXeT ObiTb BbINOTHEHO C PA3NUYHbIM NporpaMmmHbiM obecnedvennem, Hanpumep EMTP, Saber,
Spice U T.4.

R, — napannenbHas unu nocnegoBaTternbHas Harpyska TpaHcopmaTtopa, KoTopasi AoMKHa COOTBETCTBOBATH
TpeboBaHMAM HACTOSILWLEro craHgapra.

MopgennpoBaHue BCeEU UCNbITAaTENbHOW YCTAHOBKM NPOBOAUTCHA cornacHo B.4.3.

B.4.1.5 Bnnanne adbdekToB nepexogHbIX NpoUeccoB Ha paboTy 3alWUTHLIX pene

Ha BbICOKOBONbTHLIX noacrtaHumsax 3 TH noaknioyveHbl K 3alMTHBIM pene, BXOAHOW KacKad KOTOPbIX COAEpXUT
MHOYKTUBHbIE MarHMUTHbIE TPAHCOPMATOPbl HANPSXKEHUS, obecnevnBaowne ranbBaHUYECKYO0 pa3BA3Ky. VIX pasmeps
Marbl, a nepBu4yHas obMoTKa caenaHa n3 o4eHb TOHKOIo NpoBoOaA.

CnepoBaTenbHO, 3TU TpaHCcHOpMAaTOPbl O4YEHb YYBCTBUTENBHbLI K MPUCYTCTBUIO HA BXoAe NOOON COCTaBNSOLWEN
NOCTOSAHHOIO TOKa, KOTOPAast MOXET BbI3BaTbh HACLIWEHNE NX MAarHUTHbIX CEpAEYHMKOB. Bo3HMKalowas B pe3ynbrarte 31oro
neperpyska no ToKy nNpuBoAnUT K TENNOBOMY NEPErpeBy nepBUYHON 0OMOTKM.

[ToTpebuTtento n 3akasvuky crnegyet obpaTtnTbe BHUMAHUE HA MPOBEPKY paboThl 3aWUTHLIX pene npu Hann4yum B
OTH 3apsigHbIX noTeHumanoB, YTO0 0CODEHHO BaXXHO ANA nepegaqvm HanpsKeHUs NoCTOSIHHOIO TOKa MNU OYMEeHb HU3KOW
4acTOoThbl.

B.4.2 OnpepgeneHne norpewiHOCTU NP NepexoaHOM npouecce

MrHoBeHHasi NOrpewHoOCTb HanpsxeHnsa (KkosdpduuneHta macwtabHoro npeobpasoBaHust) onpeaensietca oop-
MYIOW;

Ku Us (1) — uq (f
‘SKU(I‘) _ HDMTPu1 2‘\/(5) 1( ) 100 (%)’

rae Ku, .- — HOMUHalIbHbIN KO3MMUUMEHT TpaHcgopmaumn.

B.4.3 UcnbiTaHMA HA YCTONYUBOCTDL K NepexXogHbIM npoueccam

B.4.3.1 VNcnbiTaHnss 0BbIMHbIX TPAHCHOPMATOPOB HAMNPSPKEHUS HA YCTOUYMBOCTL K NMEPEXOAHbIM npoueccam

B MOK 60186 TOoNbko eMKOCTHble TH A0mKHbI COOTBETCTBOBATL TPEOOBAHUSAM MO YCTONYUBOCTU K NEPEXOAHBLIM
npoueccam, rae nNpUHNMaeTcd BO BHUMAHNE TONbKO KOPOTKOE 3aMblKaHUE B MNEPBUYHOWN LIEMMW.

MicnbiTaHne MOXeT nNpoBOAUTBLCA METOAOM 3anucu ABYX BbIXOAHbLIX CUTHANOB: NEPBbIN — C €MKOCTHOMO TpPaHC-
dopmaTtopa, BTOPOU — C 3TANOHHOINO yCTPOUCTBA, N3MEPSAIOLLEro NEPBUYHOE HaNPsXKEHNE U OalOWero TO4HoE onpeae-
NeHne MOMEHTAa BPEMEHU, B KOTOPbIA NPOMN30OMAET KOPOTKOE 3amMmbikaHue. [paBmnbHOCTb padboTbl TpaHcdhopmaTopa
KOHTPONUPYETCHA NMPAMbIM N3MEPEHNEM OCTATOYHOIO MEPBUYHOIO HanpsXeHwus.

B.4.3.2 VlcnbiTaHnsa 3NeKTPOHHbIX TPaHCOPMATOPOB HaMpsKeHUs Ha YCTOMYMBOCTL K NepexoaHbIM npoueccam

B.4.3.2.1 Obwune nonoxeHus

B B.4.2 nokazaHo onpeageneHne MrHoBeHHOW norpewHoctTn 3TH ansa nepexogHoro npouecca popmynion

Uy

T1a hopmyna MOXeT ObiTb BblpaXkeHa creaylwmm odpasom:

e— —

1 KUyom TP
OK, 1y = | Us (I It 100 (%).
u(t) 2 (1) KU, ou 1P 1( )‘ " \/E (%)

MCﬂOﬂbSyFI onpegerieHne norpellHocTn and ycraHOBUBLLIETOCH pPeXxXMnMa.

K Uy = U
SKU _ Unom TB1 2 1 100 ({VD),
MOXEM BblpasuTtb U, qyHKUnen ot U,
. — Klowtp Us
1714 8k, /100°

3amewas U, 3TUM BblpaxeHneM B npegbiayuien copmyne, nonyqaem

— —

1 1
OK = | Uy (1 U (L 1 oK,/ 100)Y100 (%).
u(t) 2( ) Ku,,on 1( )_ , (—2 ( u ) (7o)

R

HpMHHMElFI BO BHUMaHUNE, HTO

OK|,
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MOXEM YNPOCTUTb UCMbITATENBHYIO Npoueaypy HopMyrnomn:

SKU(” =

[TpumevaHunaA

e—

Uy (1)

1

KUHDM TP

U1 (f)

100 (%).

1
L@gﬂﬁi

1 Harpyaka MoXeT UMEeTb CYLWECTBEHHOE BIIUSIHME HA YCTONMYMBOCTb U cTabunbHOCTb paboTtel ITH npu nepexoa-
HbIX Npoueccax. Hactoawmn ctaHgapT onpegenseT ABa TUna Harpy3ok: NocrnegoBaTernbHY0 1 NocrnegoBaTenbHO-Naparn-
NenbHY0, NCNONMb3YEMbIX BO BPEMS UCNbITAHUS.
2 VlcnbiTaHna Ha yCTOMYMBOCTL K MEPEXOAHbIM Mpoueccam CHUTAaKTCH 3aKOHYEHHbIMW, €CNU OXBAaTbIBAlOT BCE
pearnbHble cuTyaumm B CETU, TaKNe Kak BO3HMKHOBEHNE KOPOTKOIo 3aMblKaHUA B NEPBUYHON LENU N NOBTOPHOE BKITHOYE-

HNE CETU C HalIMMNEM 3apPHXKEHHbLIX TNMOTEHUWNAlIIOB.

3 NepexogHble NpoUecchbl MOryT CYLWECTBEHHO BIUATb HA HOMUHANbHOE BPEMS 3adepXKu (cMm. B.5). UTobbl n3be-
XKaTb HEXenaTenbHbIX BO3AENCTBUN Ha 3alUUTHbIE perne, HeobXoaAuMO PacCMOTPETh ABa Cry4as:
a) 3aBUCUMOCTb MEXAy HOMUHAanNbHbIM BpeMmeHeM 3aaepxkm OTH n OTT oTecyTcTBYET.

McnbiTaHne mMoxeT ObiTb BbIMONHEHO 6&3 BHELLHEW KOPPEeKUMM HOMUHANBbHOIO BPEMEHU 3a0epKKu |

3 HOM’

b) 3TH n 3TT, ncnonb3yemblie COBMECTHO, UMEKT 0bLlee HOMUHANBHOE BPEMS 3a4EPXHKN.
McnbiTaHne mMoXeT ObiTb BbIMONMHEHO C NMPUMEHEHNEM BCTPOEHHOIO MeXAy 3TanOHHbIM TPaHCHOPMAaTOPOM W
anddepeHymanbHbiM YCUNUTENEM YCTPOWUCTBA 3a4EPXKMU BPEMEHU, KOTOPOE AOIMKHO ObITb YCTAHOBMNEHO HA 3HAYEHME,

onpeaensaemoe PopmMyriou

t3 = Aqou

[21f

HOM’

rae A(Du nf — 3HAYEHWA, YKa3adHHbIE Ha Tabnunyke ¢ MNacrnopTHbIMM AaHHbIMMA.

HOM

B.4.3.2.2 KopoTkoe 3amblKkaHWe B NEPBUYHOWN LIEMW
[Tpy ncnbiTaHMM Ha YCTOWUYMBOCTb K KOPOTKOMY 3amblkaHWiO B nepBuYHoOW uenm u,(f) =0 ana £ > 0.
Takum obpasom, popmyna B B.4.3.2.1 6ygeT umeTb BUA;

OKy(t) = Up (1) y
2

V2

100 (%),

YTO ABINAETCHA MaTeMaTU4eCKkKMM BblpPpaXeHnem Tp86OBaHHﬁ, VKa3adHHbIX B HACTOALWLEM CTaHAapTe.

[TpumevaHune — U, ,/E ABNAETCH NMUMKOBLIM 3HAYEHWEM BTOPUYHOIO BbIXOAHOro HanpsikeHnsa O TH ansa t < O

(Nnpexae Yem rnPonNCxXoanT KOPOTKOE 3aMblKaHME). ITa ynpoweHHasa popmyrna nNno3BosieT HE CCbINaTbCa HA KannbpoBaH-
HOE€ 3Ha4YeHue MNEepPBUYHOrNo HANPSXKEHUSA NPU  KOPOTKOM 3aMblKaHMKM nepBuyHON uenn. Heobxoammo 3HaTb TOMNbKO
TOYHbIN MOMEHT BPEMEHWN, B KOTOPbIN OHO NMPOU3OLLIIO.

B.4.3.2.3 [loBTOpPHOE BKIMIOYEHUE NMUHUK NPU HANUYUKN B HEW OCTATOYHOroO 3apsga

Ona cnyyasn, korga t < 0

na cnydasn, korga (= 0

u1(t) = u1 dc(t) + L*"1 res (t);

UZ(t) - Uy dc(t) T U res (t)

u ()= U, 2 -sin(2r-f - t+ @) +uy . (B);

U(E) = Uy N2 - 8in R - t+ @,) + Uy 4o(8) + Uy o (D).

na cnydvas, korga { = 0

OKu(t) =

e—

B

Uy (£)

1

KUHDM TP

3ameHssn u,(f) n u,(f) Ha ux BbipaxeHus, nony4aem

uq(£)

—

—

1_ 100 (%).

UQ‘JE

8'Ku(t) = EE"F",u(t‘).an:': T EE'h‘,u(t‘)ar
C
Ussin(Z2r-f-f + — (U4 /KU siNn(2rw-f-f +
SKu(f)aG — Z ( (PZ) ( ']sz HOM TP) ( (P']) 100 ({VD),
U £+ u £y — (u Y/ Ku
SKu(t)gr _ 2clc( ) 2res( ) ( 1res( ) HOM TF’) 100 (%).
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YpaBHeHUe Ans 8K, ,c COAEPNKUT TOMLKO CUHYCOMAAMNbHbIE KOMMOHEHTLI U ABNSETCA MnorpellHocTbio OTH B ycTa-

HOBUBLLEMCS pexXume. Ecnu oH npaBuUnbLHO OTPErynMpoBaH, TO €0 MOXHO npeHebpeub.
B aTOM cny4yae y4nTbIBAETCA TOMBKO MOTPELIHOCTL 8K, - , ABNSAIOLIASICS OCHOBHON COCTaBNAIOLLIEA NpU Nepexoa-
HOM peXume.

B Hauxyawewm cnyyae u, (0) = k U, J2. Takum obpasom, noctosHHasA BpeMeHn OTH ans 3HauyeHus Upge(r) IMEET

CYLLeCTBEHHOE BnNUsiHWE Npu BbIBOpe UcnbiTaTenbHOW Npoueaypsb!.

Pa3snu4yaloT ABa MeToga UCNbLITaHUA: ANnsa ManbiX U 60nbLUIUMX 3HAYEHMA NOCTOAHHOU BpemMeHu OTH.

B.4.3.2.3.1 Manble 3Ha4yeHUA NOCTOAHHON BpeMeHU

Ecnun 3HadveHue Upge(y YMEHbLLIAETCA C NOCTOAHHON BpeMeHU MeHee 100 Mc, BOSMOXHO NPpUMEHEeHUe UCnbiTa-
TenbHOU YCTAaHOBKU, KaK nokasaHo Ha pucyHke B.4.

CB1 CB2

e4(?) e
e ST ‘D‘H e

-
And. yeunurtens v

”ﬂucb.ycunmenb(t) = l""SJZI,H(t) B uS(t)

.

OH — BbICOKOBONBTHBLIA 3TANOHHbLIN AenUTernb C OAUHAKOBLIMU KO3 dULMEeHTaMN HanpsKeHus, Kak u y 3TH.

Aud. ycunutene — oTkanudpoBaHHbIU AnddepeHumanbHbeIi yeunuTtene (C Nonocon, onpeagenaeMmon HU3KoYac-
TOTHbIM (PUNBTPOM), XapPaKTEPUCTUKN KOTOPOIro OTperynupoBaHbl B COOTBETCTBMU C COrnalieHMeM mexay notpedurenem
N 3aKa3yUKOM.

e, (f) — UCTOYHUK HOMUHANBLHOIO HaNpPsHXKEHUS U YacToThl,

e, ({) — UCTOYHUK HanpsXeHUA MOCTOAHHOrO Toka ¢ HOMUHanNbHbIM MUKOBbLIM 3HaYeHUWEM, YMHOXEHHbIM Ha
KO3 MPULINEeHT 3a3eMneHus K.

e, =U,, ., v2sin 2n - - 1);

€y = k- U1HOM ‘\/E

Chuy 2 1000 n® — emkocTe nuHMM ans obecneyveHun B 10 pa3 bonee meaneHHOro cnajaa NepBUYHOIO Hanpsixe-

HUSA, YeM BTOpUYHOro HanpspkeHmsa 3 TH, ns-3a Hannyuua 3apagHoro noTeHuuana.
CB1 n CB2 — BbIknovarenu, Haxogswmecs B pasoOMKHYTOM MONOXEHWUMW.

PucyHok B.4 — UcnbiTaTenbHas ycTaHoOBKa ANA MarnbiX 3Ha4eHU NOCTOAHHOA BpeMeHU

[TlocnenoBaTenbHOCTb AEUCTBUMN:

a) CB1 pasomMKHyT CB2 3akopoueH 3apsiika BbICOKOBOMNbTHBIX KOHAEHCATOPOB A0 3HaveHua k, - U, J2:

(Cyiner €MKOCTE 3TH M T. A.)

b) CB1 pasomMkHyT CB2 pasoMkHyT MCTOYHUK BbICOKOTO Harps>KeHUs MoCTOAHHOIO TOKa €, OTKIIoYEeH OT
Lenu e.;

c) CB1 3akopouyeH CB2 pasoMKHyT [loBTOpHOE BKJIIOYEHME UCTOYHUKA Hanpsi>KeHUA NnepemMeHHoro Toka e,

C HOMUHanbHbLIM 3Ha4YeHnem U, ., KOTOpOE HaknajblBaeTca Ha 3a-
PAOHLIA NOTEHUMan HanpsXeHna NocTosAHHOro TOKA.
B.4.3.2.3.2 bonbwiune 3Ha4yeHUss NOCTOAHHOU BPEMEHMU
Ecnu 3HaveHune u, () ymeHbllaeTcs ¢ noctosHHoU BpemeHu bonee 100 mc, BO3MOXHO NpUMeHeHue UCHbITa-
TenNbHOW YyCTaHOBKW, NpeacraBneHHon Ha pucyHke B.S.
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Aud. ycunutens

uﬂuqa.ycunmenb(t) = uS,[l,H(t) ) uS(t)

OJAH — BbICOKOBOMNbTHLINA 3TANOHHbLIA AenUTenb ¢ OAUHAKOBLIMU KO3(hdUUMEHTAMU HaNpPsXXKeHUA, Kak u y OTH.
Oud. ycunutenb — oTkanndpoBaHHbIM guddepeHUUanbHbId yeUnutenb (C Nonocoi, onpeaensieMoi HU3KOYaCTOTHLIM (PUMb-
TPOM), XapakTepUCTUKN KOTOPOro OTperynupoBaHbl B COOTBETCTBMU C COrnawleHueM mexay notpedbutenem v 3akasyuKoM.

PucyHok B.5 — UcnbiTaTenbHasa yctaHoBKa AN B0OnbLUIKMX 3HAYEHUIA NOCTOSAAHHOW BPEMEHU

dopma BonHbl e(f) nsobpakeHa Ha pucyHke B.O.

e, ()

KU,V2 ——

JVVV

PucyHok B.6 — TunuyHasa ¢oopmMa BOnHbl e (f) BO BpeMs UCMNbITaHUSA

B.5 PasHoe
B.5.1 BpeMa 3aaepXKn
B.5.1.1 OnpepeneHue

OTH moryT BknouaThb Nnepeaavy Ludgposoin HpopmaLumn u obpabotky AaHHbIX. Heobxoaumoe ana aTtoro Bpems £,
MOXET ObITb YY4TEHO B YpaBHEHUWN AN BTOPUYHOrO HanpsxeHua (cMm. 2.1.29) ¢ saameHol (t) Ha (f — L):

u, (t) = U, J2 sin(@n-f (t— t)+o,)+U, (t—t)+u, . (t—1L),

roe {, — Bpemsl 3a0ePXKKU.
B.5.1.2 BnusHue {, Ha TOYHOCTb B CTAOUNBLHO-YCTOUYUBOM peEXume
B cTabunbHOM COCTOAHMU BpeMs 3anasfblBaHUA OOMKHO ObiTb BbIpaXXeHO Kak:

Py, = 2R 1L,
[MonHbIK yron ¢a3oBoro casura @, onpeaeneHHbin B 2.1.32 kak
Oy~ Po— ¢4,
B JaHHOM crnydyae MOXeT ObITb npeacTtaBneH TpeMsi KOMMNOHEHTaMM:

Pu= Ponom + P2z + APy = Qo + 21T, + AQ,,
rO€ Qo — HOMUHAMNBHOE 3HAYEHWE MOCTOSIHHOO CMELLEeHUs yrna (a3osoro casura JTH;
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¢y, — Yron asoBoro cpura, Bbi3BaHHbIN BpEMEHEM 3aEPXKKY;

A@, — NOrpeLIHOCTb yrna pa3oBoro caBura HanpshkeHus.

Casur a3 MoXeT ObITb Bbi3BaH BNMUAHUEM TeMNepaTypbl U UI3SMEHEHMEM 4acToThl. HacTosawuii ctaHaapT Tpebyer,
4yTOobbl KNacc TOYHOCTU UMeN npeaensl ANA 3Ha4YeHUs @, KOTOpble MOMyT ObITh BbipaXXeHbl Kak

— Duakc < Y < Oraxc:

PaccMaTpuBaloTCA JBa BapuaHTa.
B.5.1.2.1 BapuaHT 1
Manble 3HaveHus {,, Ans KOTOPbIX cobniogaeTca ycnoBsue:

— Puaxc = PoHom + P24 < Praxc:

B aToM cnyuyae {, He BNUAET Ha TOYHOCTb U UM MOXHO NpeHebpeub.
B.5.1.2.2 BapuaHT 2
bonblune 3HaYeHus {, NPUBOAAT K TOMY, YTO

|(POHOM t @23 | 2 (PMEII{C’

N B 3TOM Crny4yae UM Henb3s npeHebpeys.

OaHako, ecnu 3TH npepgHasHaveH ansa UCnonb3oBaHUA BMecTe ¢ AT T, npu namepeHun aHeprum 6onbLIoe 3HaYe-
Hue @,, (0bwee ana oboux TpaHchopMaTopoB) He OyZleT UMETb BNIUAHUA HA TOYHOCTb, €CMNU OHO YOBMNETBOPSAET crneay-
IOLLEMY BbIPaXKEHUIO:

— QOpaxkc < Dy < Prakc:

CnepoBaTenbHO, 3HAYeHUS @, ., ABNAIOLIUECS HOMUHANBHBIM CMellleHueM hasbl U £, AOMKHbI ObiTb YKka3aHbl B
Tabnuyke ¢ nacnopTHbiMU AaHHbIMKU IOTH.
TpeboBaHua K yrny ¢a3oBoro capura NpoUnniCTPUpPOBaHbl PUCYHKOM B.7.

e, %

1l 1l ~

[lpepenbHbie [lpenensHble 3HaYeHUd yrna
3Ha4YeHus yrma Po + Qog ¢ha3oBOro casura CornacHo
¢ha3oBoro cagura Hom S HACTOSAILLEMY CTaHOAPTY
OTH
PucyHok B.7 — TpeboBaHua K yrny cpasoBoro capura
B.5.2 Tpe6boBaHua k IMC

B.5.2.1 O6wwue TpeboraHuA

OTH gomkHbl 6bITb CNPOEKTUPOBaHbI C BO3MOXXHOCTbLIO BblAepXUBaThk CMOXHbIE CUTyaluu, BOSHUKAKOLLWE Ha Bbi-
COKOBONbTHbLIX NOACTaHUMUAX, rae MOryT NpUCyTCTBOBaTb MHOXECTBEHHbIE UCTOYHUKU NoMeX. bONbLUMHCTBO U3 HUX NOA-
pobHO onucaHbl B CyLLECTBYIOLWMX CTaHOapTax, KOTOpble MOXHO MCNOMNbL30BaTh ANA KOHTPONS cooTBeTCTBUA OTH 3TUM
TpeboBaHuaM. Nocnenyouwme NyHKTbl pa3bACHAIT NpUuMeHeHUe cTtaHgapToB. [lna 6onee getanbHOU UHpOpMaL UK
Heobxoaumo obpaTtutbes kK cepun ctaHaaptos MOK 61000-4.

B.5.2.2 UcnbiTaHne Ha yCTONYUBOCTb K OMC

B.5.2.2.1 Obwue nonoxeHus

OTH ABNAIOTCA aHaNnoroBo CUCTEMOU, U UX KNACC TOYHOCTU NPOBEPSAETCA U3MEepPUTENbHbIM MOCTOM, MO3TOMY AN
HUX OYEeHb CINOXHO onpenenuTb BrMUSHUE 3MNeKTPOMarHUTHbLIX MOMeX Ha TOYHOCTbL U3MepeHUua. Kak npaBuMno, yCTaHOBKU
ana ucnbitaHnd Ha OMC TpeOdyloT NpUMeHeHUa Mexay 0O0BHEKTOM UCMbITAHUA U NOAKMNIOYEHHBLIMUA K HEMY LileNsIMUA BbICO-
KOOMHOM pa3BA3KU, KOTOpasA MOXET B 3HAYUTENbHOU CTENeHU BNUATb Ha NOrpelHOCTU usMepeHus. o aTou npuunHe
HEBO3MOXHO BbINONHUTbL UCNbITaHUA OTH Ha OMC ¢ ogHOBpeMeHHbIM NoATBepPXAeHUEM ero Knacca TOYHOCTU.

B.5.2.2.2 lNapa3uTtHble adpdeKTbl

BcrneocteMe HanuumMa napasvTHbIX eMKOCTEN crnefyeT cobniogaTb OCTOPOXHOCTbL, YTOObI U3bexaTb Henocpea-
CTBEHHOIQ BIIUAHUA NOMEX Ha BbIXOAHbLIE KOHTAKThI.

B.5.2.3 HU3ko4acToTHbIe NomMexu

OcHoBHasa obnacTb npuMeHeHUa OTH — BbICOKOBOMNbTHbIE NOACTAHUMUK, rAe AaTYUK NEepPBUYHOIO HaNpPsXKeHUa Y
BTOPUYHbLIA KOHBepTep MOryT 6biTb pasgeneHbl 60NbLMMU pacCTOAHUAMU, MOSTOMY NOTeHUUanbl 3eMnu o6omnx KOMMo-
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HEHTOB MOIyT ObITb pasnuyHbiMKU. ECnn cBA3b Mexay AaT4YMKOM HaMpsKEHUS U KOHBEPTEPOM OCYLLECTBIIEHA 3MEKTPU-
YECKUM Kabenem, TO OH MOXET HaxoaAuTbCs NO4 BO3AENCTBUEM MOMEX MPOMbILLNEHHON YacTOTbl. OTU MOMEXN BbI3bIBAIOT
CYWECTBEHHbIE Napa3nTHbIE CUTHarbl, KOTOPbIE MOIMYT CMELUMBATLCS C NU3MEPSIEMbIM HaMpPsPKEHNEM, BITUASA HA TOYHOCTD.
ITO ABMNEHNE 3aBUCUT OT MECTA YCTAHOBKMW.

B.5.2.4 PekxomeHgaunm no mMecty yCTaHOBKMW

BrivsHne nomex MmoxeT 6bITb MMHUMU3NPOBAHO MPU COOTBETCTBYIOLWLEM MECTe yCTaHOBKU O TH Ha 3HeproobbekTe,
rge 4pes3BblManHO BaXXHb:

- KOHTYP 3a3emMrieHus nogacraHuwmm,

- NOAKITIOYEHNE 3a3eMITEHUS;

- pacrnonoXeHne 3neKTpuyHecknx kabenen.

B obwem cnyyvae ycranoBka OTH gormkHa 6biTh BbINONMHEHA B COOTBETCTBMU C PEKOMEHZALMNSAMU CEPUN CTaHAAP-
ToB MOK 61000, oTHOCAWMXCA K SMC.

B.5.3 PekxomeHaaumnm no HAaaeXHOCTU

M3-3a pasnunyuum B TEXHOMNOMMAX, NUCMONb3yeMbIX NMpuU n3rotosneHnn ITH, OCHOBHbIE noKaszaTtenn HageXHOCTw
Takke byayt otnnyartbes. [MO3TOMY MCNbITAHUA HA OTKA3 UK Apyrue TENOBbIE UCMbITAHMA NOANEXAT COrMmacoBaHULO
MeXay Npou3BognTerieMm U 3akas4vmkom.

Ecnn OTH Bkno4vaeT B cebsa cuctemy camoamarHoCTUKK, TO BbISIBIIEHHbIE NMOBPEXAEeHUSA byayT NOoATBEPXKAATHCS
BbIXOAHbIM CUIHANOM, KOTOPbIM MOXHO MUCMONb30BaTb AN TOro, 4tobbl nabexarb NMOXHOro OTKIHYEHUS 3alWMUTHOro
Dene.
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CBefeHUA 0 COOTBETCTBUMU CChINTOYHbIX MeXAYHapOAHbIX CTaHOApPTOB
CCbITOYHbIM HaLUMOHaNbHbLIM cTaHAapTaM Poccunckoun Pegepauuu

(M 4eNCTBYIOLWLUM B 3TOM KavecTBe MeXrocyaapcTrBeHHbIM cCTaHgapTam)

TadbnwuualdA.1

Qbo3Ha4veHue
CChINOYHOro
MeXOYHAPOO4HOro
cTaHpgapTa

CTeneéeHb
COOTBEeT-
CTBUA

QObo3Ha4vYeHne U Hanme-

HOBaAHUE COOTBETCTBY-

IOLLEro HaLUWOHAaNbLHOro
cTaHgapTa

QBo03Ha4YeHue
CChINOYHOro
MeXOYHAPOOHOIo
cTaHpapTa

CTeneHb
COOTBeT-
CTBUSA

Qbo3Ha4vYeHne U Hanme-

HOBAHWE COOTBETCTBY-

IOLLEro HaLUWOHANbHOrO
cTaHpapTa

MOK 60038:1983

*

MOK 60694:1996

*

MOK 60044-2:1997

*

M3K 60721 (Bce vacTn)

*

MOK 60050(161):1990

*

MOK 60815:1986

*

MOK 60050(321):1986

M3K 61000 (Bce 4vacTwn)

MOK 60050(601):1985

MOK 61000-4-1:1992

M3K 60050(604):1987
M3K 60060 (Bce vacTtn)

M3K 61000-4-2:1995
MOK 61000-4-3:1995

M3OK 60060-1:1989

MOK 61000-4-4:1995

MOK 60071-1:1993

MOK 61000-4-5:1995

MOK 60186:1987

MOK 61000-4-8:1993

MOK 60255-5:1977

M3K 61000-4-9:1993

MOK 60255-6:1988

MOK 61000-4-10:1993

MOK 60255-11:1979

MOK 61000-4-11:1994

MOK 60255-22-1:1988

MOKE61000-4-12:1995

MOK 60270:1981

CISPR 11 (EN 55011)

MOK 60617-1.1985

=N 50081-2:1993

* COOTBETCTBYOWMN HaALMOHaNbHbIN CTaHAApPT OTCYTCTBYET. 11O ero yrBep>xXaeHnsa pekoMeHagyeTcs ncnosnb3o-
BaTb NEPEBO Ha PYCCKMUM A3bIK AAHHOIo MexgyHapogHoro ctaHgapTta. [lepesog A4aHHOro mexgyHapogHoro craHgap-
Ta Haxoautca B PegepanbHOM MHPOPMaALUNOHHOM (POHAE TEXHUYECKUX pernameHToOB U CTaHOapTOB.
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[1] MOK 61000-4-13

[2] M3K 61000-4-29

[3] EN 50081-2:1993

52

bubnuorpadus

InekrpomarHmtHas comectumoctb (OMC) — Yactb 4-13: MeToaukn uCnbITaHUA N N3MeEpe-
HUW. VIcnbiTaHnA Ha YCTOMYMBOCTB K BO34EUCTBUIO TAPMOHUK U MHTEPrapMOHUK, BKITIOYas CUTHa-
nbl, nepegaBaemble Yepes cetb nepemeHHoro toka (IEC 61000-4-13 Electromagnetic compa-
tibility (EMC) — Part 4-13: Testing and measurement techniques Harmonics and interharmonics
including mains signalling at a.c. power port, low frequency immunity tests)
IrNeKkTpoMarHMTHass COBMeCcTUMocCTb. HacTtb 4-29. MeToabl ncnbitaHum U namepeHnin. KVicnoita-
HME Ha YCTOWYMBOCTbL K MpoBanam n KpaTKOBPEMEHHbLIM MPEPbIBAHUAM HaNPSKEHNUs B CETH, a
TaKke K U3MEHEHUsAM HanpsbkeHuss nocrtosaHHoro Ttoka anektponutanua (IEC 61000-4-29
= lectromagnetic compatibility (EMC). Part 4-29. Testing and measurement technigques. Voltage
dips, short interruptions and voltage variations on d.c. input power port immunity tests) (Ha
DACCMOTPEHUN)

CoBMECTUMOCTb anekTpomMmarHuTHasa. Obwpne TpeboBaHmns K nomexosawmueHHocTrn. Hactb 2.
MuayctpnaneHbele nomexn (EN 50081-2:1993 Electromagnetic compatibility. Generic emis-
sion standard. Part 2. Industrial environment)
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YOK 621.314.222.8:006.354 OKC 17.220.20 OKI' 422000 [131
66 8000

KntoueBble cnoea: TpaHcdopmMaTopsl, TpaHcopMaTopbl n3MepuTernbHble, TpaHcopMaTopbl HANPSHXKEHUS
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