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HAUWOHANBbHBLIAW CTAHOAPT POCCUMNCKON ®EQJEPALUUMU

TPAHC®OPMATOPbI USMEPUTEJIbHBIE
YacTtb 7

ANEKTPOHHbLIE TPAHC®OPMATOPbLI HANPAXXEHUA

Instrument transformers. Part 7. Electronic voltage transformers

Data BBegeHna — 2012 — 07— 01

1 O6wWwme nonoxeHus

1.1 O6nacTb NpUMeHeHUA

HacTosLwuii cTaHaapT pacnpocTpaHsieTcs Ha TpaHcdopMaTopbl HanpsbkeHust (aanee — TH) ¢ HOMUHaNbHbI-
MU HanpskKeHUsiMmn ot 0,1/43 ao 750/«/5 KB BKMHOUUTENBHO C 3NEeKTPOHHBIMI 3MepUTeNbHLIMU Npubopamu, uMme-
FOLLIMMIW aHanoroBblid BbIXoA 4151 X UCMONb30BaHUS C SNEKTPUHECKUMI M3MEPUTENBHBIMW NPUGopaMu 1 3aLLuT-
HbIMK yCTpolicTBaMuK Ha yactoTe oT 15 go 100 'y ¢ Lenblo Nepegaydn curHana namepuTensHoW uHdopmauum
npubopam UsmMepeHus, 3aLlnTbl, aBTOMaTKKK, CUrHANU3aLmmn 1 ynpasneHusl.

MpumevyaHuns

1 OBbI4HO OnTUHecKMe CxeMbl BKIOYaloT B cebs Habop 3MeKTPOHHbLIX KOMMNOHEHTOB, NO3TOMY SIBNSIIOTCS YACTbIO
HacTosILLero craHgapTa v nNpuBeAeHb! B MPUNOXEHUN.

2 MoppobHasi TexHU4eckast MHOPMaUWs AaHa B NpuoxeHun B.

3 B HacToAWWMI CTaHQAPT He BKIToYeHb! TpeboBaHus, cneuuduyeckue ans TpexdasHbix TH, Tak Kak OHM aHanormy-
Hbl TPeBoBaHWsAM ans ogHodasHbIX; JononHuMTeNbLHO TpeboBaHus ans TpexdasHbix TH npueegeHsbl B pasgenax 3 m 11
1 HEKOTOpbIe CChINKU Ha HMX BKMIOYEHbl B pasaensl (Hanpumep, cM. 2.1.5, 5.1.1, 5.2, 11.2.1 n 11.2.2).

1.2 HopmaTuBHbBIe cChINKK

B HacTosiLLeM cTaHaapTe UCMOb30BaHbl HOPMaTUBHbIE CCbINTKW Ha crneaytoLve cTaHgapTbl.

MO3K 60038:1983 CtaHaapTr3oBaHHbIe 3Ha4YeHNs HanpshkeHWi, pekomeHaosaHHble MAK (IEC 60038:1983,
IEC standard voltages)

M3K 60044-2:1997 UamepuTenbHble TpaHcchopmaTopel — YacTe 2: MHAyKTUBHbBIE TpaHcgopMaTophbl Ha-
npsbkeHus (IEC 60044-2:1997, Instrument transformers — Part 2: Inductive voltage transformers)

M3K 60050(161):1990 MexayHapoaHbli dnekTpoTexHudeckuii cnosape (IEV) —IMnasa 161: Snektpomar-
HUTHasi coBMmecTUMocTb (IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility)

M3OK 60050(321):1986 MexxayHapoaHblii AnekTpoTexHudeckuii cnosaps (IEV) — Mnasa 321: Usmeputens-
Hble TpaHcdopmaTopel (IEC 60050(321):1986, International Electrotechnical Vocabulary (IEV) — Chapter 321:
Instrument transformers)

M3K 60050(601):1985 MexayHapoaHsblit dnekTpoTexHudeckui cnosapb (IEV) —IMnasa 601: MeHepupoBsa-
HWe, nepegaya v pacnpegeneHue anektTpuiectsa — Ob6Las nHdopmauus (IEC 60050(601):1985, International
Electrotechnical Vocabulary (IEV) — Chapter 601: Generation, transmission and distribution of electricity —
General)

M3K 60050(604):1987 MexayHapoaHblil dnekTpoTexHudeckui cnosapb (IEV) —IMnasa 604: MeHepuposa-
HWe, Nepepaya v pacnpegeneHune anexktpuyectsa — MNpuHumn gerictens (IEC 60050(604):1987, International
Electrotechnical Vocabulary (IEV) — Chapter 604: Generation, transmission and distribution of electricity —
Operation)

U3paHne ocpmumnansHoe
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M3K 60060 (Bce yacTtu) TexHonornsa ncnbitaHui Boicokum HanpsikeHvem (IEC 60060 (all parts), High-voltage
techniques)

MO3K 60060-1:1989 TexHonorus ncnolTaHWii BLICOKUM HanpsbkeHneMm — Yactb 1: ObLume onpegeneHus n
TpeboBaHus k ucneiTaHuam (IEC 60060-1:1989, High-voltage test techniques — Part 1: General definitions and
test requirements)

M3K 60071-1:1993 Knaccudukaums nzonsaumm — Yacte 1: Onpegenenus, npuHumnsl v npasuna (IEC 6007 1-
1:1993, Insulation co-ordination — Part 1: Definitions, principles and rules)

M3K 60186:1987 TpaHcdopmaTopbl HanpsbkeHust (IEC 60186:1987, Voltage transformers)

MO3K 60255-5:1977 GnekTpudeckue pene — Yactb 5: UcnbiTaHne nsonayum anektpudeckmx pene (IEC
60255-5:1977, Electrical relays — Part 5: Insulation tests for electrical relays)

M3K 60255-6:1988 3nekTpuyeckue pene — YacTts 6: UsmepuTenbHble pene 1 sawuTtHele yetpoiictea (IEC
60255-6:1988, Electrical relays — Part 6: Measuring relays and protection equipment)

M3K 60255-11:1979 3nekTpuyeckue pene — Yactb 11: Opebesr u nepeMmerHble cocTaBnstolwme (koneba-
HWS) B cepAeYHMKax naMepuTenbHbIX 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)

M3K 60255-22-1:1988 3OnekTpudeckue pene — YacTb 22: UcnbITaHnsi UMepuUTenbHbIX pefie n 3alnTHBIX
YCTPOWCTB Ha YCTOWUMBOCTbL K 3MeKTpUYECcKUM BO3MYLLeHUAM — Paszgen 1: UcnbitaHna 1ML Bo3aMyLLeHNsSMU
(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 NamepeHure YacTuuHbIX paspsaos (IEC 60270:1981, Partial discharges measurements)

M3K 60617-1:1985 Npadmueckune crumBosbl Ans NocTpoeHus avarpamm — Yactb 1: ObLas nHpopmaums,
OCHOBHbIe 0603HaueHus1. Tabnumubl NepekpecTHLIX CCbINOK

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

M3K 60694:1996 O6Lue TexHudeckme TpeboBaHNA K cTaHAapTaM Ha KOMMYTaLUUOHHYHO U ypaBsitoLLyo
annapatypsl (IEC 60694:1996, Common specifications for high-voltage switchgear and controlgear standards)

M3K 60721 (Bce wacTn) Knaccudbmkauus ycnosuia okpyxatoweri cpegel (IEC 60721 (all parts), Classification
of environmental conditions)

M3K 60815:1986 PykosoacTso npu Bbibope n3onsumm B 3arpsisHeHHbIX yenosusix (IEC 60815:1986, Guide
for the selection of insulators in respect of polluted conditions)

M3K 61000 (sce yactu) SnekrpomarHuTHasi coemectumocTb (OMC) (IEC 61000 (all parts), Electromagnetic
compatibility (EMC)

M3K 61000-4-1:1992 3nekTpomarHutHas coBmectTuMmocTb (BMC) — YacTb 4: TexHonornsa nenbitaHuin
n nsmepeHuii — Pazgen 1: O63op ncnbiTaHnii Ha yctonumsocTb. OcHOBHbIe nybnunkauum no IMC (IEC 61000-4-
1:1992, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 1:
Overview of immunity test. Basic EMC publication)

M3K 61000-4-2:1995 SnekTpomarHutHas comectuMmocTb (BMC) — YacTb 4: TexHonorns nenbitaHuin
n nsmepeHnin — Pasgen 2: VicnbITanns Ha yCTONYMBOCTb K 3rieKTpocTaTudeckum paspsgam. OCHOBHbIe Nybrnnka-
uum no AMC (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 3nekrpomarHuTHasi coBMecTumocTb (BMC) — YacTb 4: TexHonorms ucnelTaHui u
nameperHuii — Pasgen 3: UcnblTaHus Ha pagnalnoHHYIo, paanovacTOTHYHO, 31eKTPOMarHUTHYH YCTOMUMBOCTb
(IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques —
Section 3: Radiated, radio-frequency, electromagnetic immunity test)

M3K 61000-4-4:1995 3nekTpomarHuTHasi coeMecTumocTb (AMC) — YacTb 4: TexHonorns ucneiTaHuin u
namepeHuii — Pazaen 4: cnbiTaHWs Ha YyCTOMYMBOCTL K 3NeKTpUYeckoMy BbICTPOMY HECTaLMOHAPHOMY PEXUMY.
OcHogHble ny6nukauuy no IMC (IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4: Testing
and measurement techniques — Section 4: Electrical fast transient/burst immunity test. Basic EMC publication)

M3K 61000-4-5:1995 3nekrpomarHuTHas coBMmecTumocTb (AMC) — YacTb 4: TexHonorns ucnolTaHuin u
nsmepeHuin — Pasgen 5: VcnbiTaHns Ha YCTONYUBOCTL K UMMynbcaMm Bbicokor HYacToThl (IEC 61000-4-5:1995,
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 5: Surge immunity
test)

M3K 61000-4-8:1993 3nekrpomarHuTHasi coBMecTumocTb (BMC) — YacTb 4: TexHonorms ucnelTaHuia u
namepeHuii — Pasgen 8: McnbiTaHnsa Ha yCTORYMBOCTb K MarHUTHBIM MOSsIM MPOMBILLIEHHOW YacToTbl. OCHOBHbIE
ny6nukauum no AMC (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)

2
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MO3K 61000-4-9:1993 OnekrpomarHuTHasi coBMecTumocTtb (OMC) — YacTtb 4: TexHonorms ucnbitaHuii n
n3MmepeHuin — Paspen 9: UcnbiTaHusa Ha yCTOMYMBOCTL K UMIMYTILCHBIM MarHUTHLIM NonsAM. OCHOBHBIE Ny6nuka-
ummn no SMC (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 OnekrpomaruutHas coBmectumocTb (OMC) — Yacrb 4: TexHONorvs ucnbiTaHui n
uamepeHuii — Pasaen 10: Ucnbitanms Ha ycTonumBocTb. OcHoBHbIe nybnvkaumm 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)

M3K 61000-4-11:1994 SnekrpomarHuTHasi coBMecTUMocTb (OMC) — Yactb 4: TexHonormMsa ucnbiTaHwii u
uaMepeHuii — Pasgen 11: McnbiTaHneHa noMexoyCTOWYMBOCTD K NpoBanam HanpsXeHus!, KpaTKOCPOUHBLIM Hapy-
weHusiM 1 konebaHusim nogayumn Hanpspkenms (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)

M3K 61000-4-12:1995 OnekrpomarHuTHas coBMecTumocTb (OMC) — YacTb 4: TeXHONoMms UcnbiTaHiA n
namepeHnii — Pasgen 12: McnbiTaHus Ha YCTOMYMBOCTB K konebartensHbiM 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) O6opyaoBaHue paano4acToTHOE NPOMBILLIIEHHOE, Hay4YHOe U MeauLmHcKoe. MNpe-
AenbHble 3HadeHus 1 metoabl namepenust (CISPR 11 (EN 55011), Industrial, scientific and medical (ISM) radio-
frequency equipment — Electromagnetic disturbance characteristics — Limits and methods of measurement)

EN 50081-2:1993 3nekTpomarHTHasi COBMECTUMOCTb. ObLume CTaHaapThl NO yCToWYMBOCTU. HacTb 2:
MpomciwneHHoe okpyxeHue (EN 50081-2:1993, Electromagnetic compatibility — Generic immunity standard —
Part 2: Industrial environment)

MpumeyaHue— MNpy NONL30BaHUM HACTOSILLIMM CTAHAAPTOM Lienecoobpa3Ho NpoBepuTb ASCTBUE CCbINOY-
HbIX CTaHAapTOB B MH(OPMaLIMOHHOW cucteme obuiero nonb3oBaHus — Ha oduumanbHOM caiite deaepanbHoro areH-
TCTBa MO TEXHUYECKOMY PErynupoBaHuio U MeTpornomm B cet MIHTepHeT Mnu No eXeroaHo uaaasaeMoMmy UHcopmMaLu-
OHHOMY YKa3zaTenio «HauuoHanbHele cTarAapThI», KOTOPbIA OMY6NMKOBaH Mo COCTOAHMIO Ha 1 AHBapA Tekyllero roaa, u
Mo COOTBETCTBYIOLIMM €XKEeMECAYHO U3AaBaeMbiM UHGOPMALMOHHBIM yKasaTensm, onybrnukoBaHHLIM B TEKyLLeM roay.
Ecnu ccbinoyHbliA cTaHaapT 3aMeHeH (M3MeHeH), TO NPU Mosb30BaHWM HACTOSLMM CTaHAApPTOM crieflyeT pyKOBOACTBO-
BaTbCA 3aMEHSAIOWMM (M3MEHEHHBIM) CTaHaapToM. Ecnu ccbinouHblii cTaHaapT oTMeHeH 6e3 3ameHbl, TO NonoXeHue, B
KOTOPOM JlaHa CCbifIka Ha Hero, NPUMEHSeTCA B 4acTu, He 3aTparvBaloweil 3Ty CCbinKy.

1.3 OcHoBHas 6oK-cXeMa 3NMeKTPOHHbLIX TpaHchopMaTopoB

OT NnpuMeHsieMOoi TEXHONOMMU 3aBUCUT, Kakue COCTaBHbIe YacTu Heobxoaumbl Ans peanusauum TH ¢ anek-
TPOHHBIMK N3MEpUTESTbHBIMK NPMBOPaMK, NPY 3TOM Heobs3aTeNbHO NPUCYTCTBME B HEM BCEX ONUCAHHBIX YAaCcTEN
(cMm. pucyHim 1 m 2).

A @— ‘1a-|-q"|( . . p— a
NepBUIHOND MepBuYHbIA Cucrema BropuuHbii
N HanpsDKeHUs! KOHBepTep CONpsDPKEeHUs KOHBepTep .
MepBuYHbIE TEpMUHATbI BropuuHbie TepMuHanb!
HanpsbkeHusi HanpspkeHust
MepBuuHbIA BropuuHbiA
WUCTOMHUK WCTOMHUK
anekTpo- aneKTpo-
nuTaHust nuTaHus
A, N ... — BBOAbI NEPBUYHOIO HaNPsSDKEHUS;
a, N ... — BbiBOABI BTOPUYHOIO HaNpsDKEHUs1

PucyHok 1 — Briok-cxema 3aseMnsiemoro ogHocasHoro 3TH
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A® Jarumk —0®a
NepBUYHOIO
HanpshkeHus
N® P —eon
B® Jarunk , N ® b
MEPBUYHOID MepBuuHbIA Cucrema BropuuHbii
KOHBEpTep COMPSKEHUs! KOHBEepTEp
HanpspKeHUs1
Ne® P —eon
ce Oarumk —— @
nepBUYHOIO
HanpsbkeHust
N® P —e®n
MepBuYHbIE TEpMUHATbI BropuuHble TepMUHarbI
HanpsHKeHUs HanpsHKeHust
MepBUYHbIV BTopuyHbIi
MCTOYHUK MCTOYHVK
anekTpo- anekTpo-
nuTaHunsa nuTtaHusa
A, N ... — BBOAbI NEPBUYHOIO HanpsHKeHWsT;
a, N ... — BbIBOAbI BTOPUYHOIO HanNpsikeHus

PucyHok 2 — Brok-cxema 3asemnsiemoro TpexdasHoro 9TH

2 TepMUHbI, onpepeneHuA, 0603Ha4YeHUA U COKpPaLLeHUsA

B Hacrosilem cTanaapTe NPUHATLI Cleayowme onpeaeneHus.
2.1 OcHOBHbIE onpeaeneHun

2.1.1 aneKkTpoHHbIW TpaHccopmaTop (electronic instrument transformer): YcrpoiicTBo, cocToswee us
opHoro unu 6onee 4aTYMKOB TOKa UM HaNPSPKEHUSA, KOTOPbIE NpeaHa3HaYeHbl Ars NPONopPLMOHaNbLHOro Npeob-
pa3oBaHWUA N3MEPSEMON BENUYMHDI C LIENbIO €€ NOAAYN Ha U3MEepPUTENbHOE YCTPOICTBO, UaMmepuTenbHbIN Npubop
1 3aLMTHOE YCTPONCTBO UIN KOHTPOSIbHbINA Nprbop.

2.1.2 anekTpoHHbIi TpaHcthopmarop HanpskeHunn (ATH) (electronic voltage transformer (EVT): 9TH, B
KOTOPOM BTOPUYHOE HanpskeHue Npu paboumnx ycnoBmax NponopLUoHanbHO NEPBUMHOMY U OTIIMMAETCA OT HEFo
yrnom ¢a3oBoro caABura, NpUbNU3uTenbHO paBHLIM HYTIHO NPY COOTBETCTBYIOLLEM HanpaBrneHU COeAVHEHWIA.

2.1.3 3neKTPOHHbIA U3MepuTenbLHbLIA TpaHcdhopmaTop HanpsbkeHus (electronic measuring voltage
transformer): 3TH, npegHasHaveHHbI A4ns nepeaa4n nHOpMaLMOHHOTO (M3MEPUTESIBHOIO) CUTHaINa Ha U3Mepy-
TesbHble YCTpocTBa M Npnbopbi.

2.1.4 He3azeMnsAMbIA 3NEKTPOHHLIA TpaHccopmaTop HanpspkeHusa (unearthed electronic voltage
transformer): 3TH, B koTOPOM BCe YacTu AATYUKOB NEPBUUHOTO HANPSDKEHUSA, BKIIOUasi BBOZbI, U30NUPOBAHbI
Apyr OT Apyra Ha ypoBHe, COOTBETCTBYIOLLEEM HOMWUHANBLHOMY YPOBHIO U30NSALMK.

2.1.5 3a3emnsaemMbliii aNeKTPOHHbBINA TpaHcdopmaTop HanpsokeHus (earthed electronic voltage transformer):
OpHodasHbih ATH, ognH BBOA NEPBUYHOIO HANPSHXKEHUS1 KOTOPOTO 3a3emMrieH, unn TpexdasHbiii DTH, nepeuyHas
He#iTpanbHan ToUKa 3Be3[bl KOTOPOro 3a3eMrieHa.

2.1.6 BTOpMuHasn uenb (secondary circuit): BHewHss1 yenb, nonyyaiowas curHanbi MHopMaLum OT BTo-
puuHoro koHeeptepa OTH. [IEV 321-01-08 nameHeHHbIN]

2.1.7 HoMmHansHoe nepBuyHoe Hanpsxenue (U,,,,,,) (rated primary voltage (U,,,,): 3+aueHne nepeuiHo-
ro HanpsbkeHusi npu Yactore f,,,,,, NPUKNagbiBaemoe Ko Bxopy STH B COOTBETCTBAM C NPUHLMIOM €ro ISNCTBUS.
[IEV 321-01-12 uameHeHHbI#A]
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2.1.8 HoMuHanbHoe BTopUYHoe HanpsxeHue (U,,,,) (rated secondary voltage (Us,,): 3HaveHne BTopuy-
HOro HaNpsPKeHUs Npy vacrtoTe f,,,,,, BO3HUKaloLLee Ha Bbixoge OTH B cOOTBETCTBUM C MPUHLIMIOM ero AeNCTBIS.
[IEV 321-01-16 usmeHeHHbI]

MpumeyaHue—Cwm. pasgen B.2.

2.1.9 HanpsiKkeHUe HyNeBoM NocnegoBaTtenbHOCcTHU (residual voltage): BektopHas cymma Beex ¢pasosa-
3eMIIeHHbIX HanpsbkeHui B TpexdasHol cucteme. [IEV 321-03-09 n3ameHeHHbIN]

2.1.10 HoMuHanbHbIN KoadduumeHT HanpsxeHus (rated voltage factor) (k,): KoadbdpmumeHT, Ha koTo-
pbli cnefyeT YMHOXWTb HOMUHAMNbHOE NepPBUYHOE HanpshkeHne, 4Tobbl onpeaenuTb ero MakcumarnbsHoe 3Have-
HWe, NP1 KOTOpoM TpaHcdopMaTop AOIMKEH OTBeYaTb COOTBETCTBYOLWMM TpeboBaHUAM K TeMrnepaType Harpesa B
TeyeHue yCTaHOBNEHHOro BpeMeHU 1 TpeboBaHuaM K TodHocTu. [IEV 321-03-12)

2.1.11 peAcTBUTENBHBLIA KO3d uumeHT TpaHcdopmauum (actual transformation ratio): OTHolueHue aeit-
CTBUTENbLHOIO NEPBUYHOIO K AEACTBUTENLHOMY BTOPUYHOMY HanpsbkeHuto. [IEV 321-01-18 nameHeHHbIA]

2.1.12 HoMmuHanbHbIA KoadduumueHT TpaHchopmauun (Ku,,.,1p) (rated transformation ratio (Kn): OtHo-
LeHNe HOMUHAIBLHOTO NEPBUYHOMO K HOMUHANBHOMY BTOPUYHOMY HanpskeHuto. [IEV 321-01-20 nsmeHeHHbIN]

2.1.13 Harpys3ka (burden): MonHoe conpoTueneHue sBTopudHol uenu. [IEV 321-01-25 naMmeHeHHbINA]

MpumeyaHune— Harpyska o6bIMHO XapakTepuayeTcs NONHOW MOLWHOCTLIO B BONbT-aMnepax, notpebnsemon
BTOPUYHOW LENblo, NPU YKasaHHOM KO3(bpULneHTe MOWHOCTN U HOMWHANBHOM BTOPUYHOM HAMPSHKEHUW.

2.1.14 HomuHanbHas Harpy3ka (rated burden): 3HaveHune Harpy3ku, Ha KOTOPOM OCHOBaHLI TPeBOBaHUA K
TouHoCTW. [IEV 321-01-26]

2.1.15 HoMUHanbHas BbIXOAHasA MOLWHOCTbL (S,,,,,) (rated output (S,)): 3HaveHWe NONHOW MOLLHOCTK (B
BOSMbT-aMnepax npu ykasaHHOM KoathcpuLimeHTe MoLwHoCTH), koTopyto OTH aomkeH oTAaBaTh BO BTOPUYHYIO Lierb
NpY HOMUHANLHOM BTOPUYHOM HaMpPsKEHUN U NOAKMIOYEHHON K HEMY HOMUHanNbLHOW Harpyske. [IEV 321-01-27
V3MeHEeHHbIN]

2.1.16 Knacc TOYHOCTHM (accuracy class): Xapakrepuctuka, ycraHosneHHaa ana 3TH, norpelHocTb
HanpsixkeHus (koadbpulmeHTa MacluTabHoro NpeobpasoBaHNa HaNpsHKeHUsT) U YrNoBas NorpeLHoCTL (yrna daso-
BOro CABMra) KOTOPOro oCTaloTCs B onpeAeneHHbIX Npeaenax npy 3agaHHbIX yenosusix ucnonbaosanus. [IEV
321-01-24 nameHeHHbIN]

2.1.17 HomuHanbHas YacroTa (f,,,,) (rated frequency (f,)): 3HaueHune yacToThl, Ha KoTopol B6asupytoTca
TpeboBaHWs AaHHOro cTaHadapTa.

2.1.18 HoMUHanNbHOe HanpsikeHUe AononHUTenbHoro anekrponutanus (Uan,,,,) (rated auxiliary power
supply voltage (U,,): HanpskeHne A0NONHUTENBHOMO 3NeKTPONUTaHUA KoMnoHeHToB OTH.

2.1.19 Hanbonblee pabouee HanpsxeHWe (Knacc HanpsixeHus) ans o6opyposaHus (Up) (highest
voltage for equipment (Um): MakcumansHoe 3HaveHne mexaydasHoro cpefHekBaapaTUHecKoro Hanpshxe-
HWS1, A5 KOTOPOTO NpeAHasHavYeHo AaHHoe o6opyaoBaHue B nnaHe TpeboBaHui K M30NALMK, U Apyrue xapakre-
PUCTVKK, KacaroLLMecs 3Toro HanpshkeHrs B COOTBETCTBYIOLWMX cTaHAapTax 4ns gaHHoro obopyaosaHust. [IEV
604-03-01]

MpumeuaHune— IT0 MakcumanbHoe 3Ha4YeHnme MexaydasHOro HanpspkeHusl AMeKTPUYecKon ceTw, npu
KOTOpPOM 060pyaoBaHMe elle MOXHO WCMOoNb30BaTh.

2.1.20 HoMUHanNbHbIN ypoBeHb U30nALUM (knacc nsonsauyuu) (rated insulation level): KombuHauus 3Ha-
YeHWIA HanpsXeHW, XapakTepusyoLlas n3onsauuio TpaHcdopmaTopa 1 onpegensioLlas ee crnocobHOCTb Bbigep-
XKMBaTb 3MEKTPUYECKUE NEPEHANPSDKEHNS.

2.1.21 koadbdbomumeHT 3aMblkaHuA Ha 3emnio (earth fault factor): KoadbduumeHT, onpegenstownii oTHo-
LeHWe BN1SAHWS Ha ogHy nnn 6onee cas B Nbol ToUuke ceTu BO BpeMs1 3aMbIKaHUS Ha 3eMIto Apyrou ucnpas-
HOM cbasbl MpY HaVBbICLLEM 3HAYEHUM ee HanpsKeHWs B 3ajaHHOM MecTe Npu 3aiaHHOM MeCTONOMNOXEHUN TpeX-
thazHol ceTn 1 Ans 3agaHHoM KoHUrypaLmm COOTBETCTBEHHO B OTCYTCTBME N06oro nogobHoro samelkaHus. [IEV
604-03-06]

2.1.22 ceTb ¢ M3onNMpoBaHHOW HeUTpanbko (isolated neutral system): CeTb, B KOTOPOI HelWTpanbHas
TouKa crneuunanbHoO coeiMHeHa ¢ 3eMNeld, 3a UCKIIoYEHNEM COeANHEHWI C BLICOKUM COMPOTUBIEHUEM C LIENbIO
3awWwuThl Unn nsmepeHuii. [IEV 601-02-24]

2.1.23 ceTb € pe3oHaHCHbIM 3a3eMneHuem (HeuTpanbio) (resonant earthed (neutral) system): CeTb, B
KOTOpOI oaHa nnu 6onee HeTpanbHbLIX TOUEK coeAMHEHbI C 3eMrel Yepes (3MeKTpUIecknil) peakTop, npeaHas-
Ha4eHHbIN A4S KOMNeHcaLMn eMKOCTHOW COCTaBSIIOLLEN 3aMblKaHNs Toka 0AHOW dhasbl OTHOCUTENbHO 3eMIU.
[IEV 601-02-27]
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2.1.24 ceTb ¢ 3¢hpeKTUBHO 3a3eMneHHON HenTpansbio (solidly earthed (neutral) system): CeTb, B KOoTO-
poii HeliTpanbHas TOUKa UM TOYKM 3a3eMiieHbl Hanpsamyto. [IEV 601-02-25]

2.1.25 ceTb ¢ HeaththeKTUBHO (MMNeAaHCHO) 3a3eMNeHHONW HEUTPanbIo (C 3a3eMneHneM Yyepes co-
npotueneHue) (impedance earthed (neutral) system): CeTb, B KOTOPOI HEATpanbHast TOYKa UK TOYKWU 3a3emne-
Hbl Yepe3 COMPOTUBIIEHNS AN OrPaHUYeHMs1 ToKa 3amblkaHusi Ha 3emnio. [IEV 601-02-26]

2.1.26 ceTb ¢ 3a3eMneHHOM HeUTpanbio (earthed neutral system): CeTb, B KOTOPOI HelTpasnb nogknove-
Ha K 3emsie Nimbo rnyxo3asemMreHHo, Moo Yepes conpoTUBEHME UM peakTUBHOE CONMPOTUBIIEHWE CO 3HaYeHU-
€M, JOCTaTO4HbIM 111 YMEHbLLIEHUS epeXoaHbIX konebaHui 1 A4ns 3aLWTbl OT KOPOTKOTO 3aMbIKaHUs Ha 3eMAI0.

a) TpexdasHasi ceTb ¢ ahHeKTUBHO 3a3eMSIEHHON HENTPaITblo — CETb, XapakTepuayemas koadprumeHTom
KOPOTKOrO 3aMblKaHWs1 Ha 3eMJTI0 B 3a1aHHOW ToYKe, 3HaYeHUe KOTOPOoro He npessbilaeT 1,4.

MpwumeuyaHune— JT0T pe3ynbTar AOCTUraeTcsa TOraa, Koraa Ans Bcex KoHdurypauuin cetm OTHOWeEHUe
PEeaKTMBHOIO CONMPOTUBIEHWA HYNEBOW NOCneoBaTenbHOCTU K PeaKTUBHOMY COMPOTMBIIEHUIO NPAMON nocneaoBaTtesb-
HOCTU MeHblLe 3, OTHOLIEHUE aKTMBHOIO CONPOTUBIIEHUS HYNEBON NOCNeA0BaTENbHOCTU K PEAaKTUBHOMY CONPOTUBIIEHWIO
NpsAIMONM NMOCNe[oBaTENbHOCTU MeHbLe 1.

b) CeTb ¢ HeadhchbekTMBHO 3a3eMMneHHOW HEMTParblo — CeTb, XapakTepusyemas ko3 duLMeHTOM KOPOTKOro
3aMblKkaHUs! Ha 3eMIio B 3a[aHHOM ToUke, 3HaveHue koToporo 6onee 1,4.

2.1.27 He3awmileHHas ycTaHoBKa (non-exposed installation): YcTaHoBka, B koTopoi 06opyaoBaHye noa-
BepPXXEHO NnepeHanpsikeHWsM U aTMocthepHOMY BIUSIHUIO.

MpuMeyaHue— Takme ycTaHOBKM OGLIYHO NOAKMIOYEHBI K BO3AYLWHBIM NUHUAM 3NEKTPONepeaaYy Hanpsimyio
unu kabenem KOpPOTKOW AfIMHbI U He 3alMLEHbl Pa3psiaHUKaMu  OT UCKPOBLIX (aTMOCKHEPHBIX) NEpeHanpsPKeHWi.

2.1.28 3awmiieHHasn ycraHoBka (exposed installation): YctaHoBka, B koTopoi 060pyaoBaHue He noasep-
XXEHO NepeHanpsbkeHUsIM 1 aTMocthepHOMY BITUSIHUAIO.

2.1.29 HanpsixeHUe B yCTaHOBUBLUEMCS pexume (voltage in steady state condition): NepBuyHoe 1 BTO-
PUYHOE HanpsbKeHUs1 B 3NeKTPUYEeCcKU CTabUnbHO-yCTOMHMBOM COCTOSIHWUK, onpeaensaembie crefyowmum dopmy-
NaMu CoOTBETCTBEHHO:

Us(t) = Uy -2 - SIN@R - F- £+ @) + Uy g + Uy s(D); (1);
Un(t) = Up V2 - SIN@r - £+ £+ @) + Uy go + Uy rsld), 2),

roe U, — cpegHekBagpaTuyeckoe aHaueHne NepBUYHOro HanpsbkeHns Npu U 4. = 0 MUy 5(f) = 0;

U, — cpegHekBagpaTtuyeckoe 3HavyeHne BTOPUYHOTO HanpskeHna KoHsepTepa Npu Us 4o =01 Uy os(f) =0;

f — OoCHOBHasi YacToTa ceTy;

U, 4o — cocTaBnstoLLas HanpskeHUs NOCTOAHHOrO ToKa B NepBUYHON Lienu;

U, 4o — cocTaBsnsioLLas HanpskKeHnsi NOCTOSIHHOMO TOKa BO BTOPUYHOW Lienu;

¢@;— yron ¢a3oBoro casura nepBUYHOTO HAMPSHKEHUS;

@ — yron asoBoro cAsura BTOPUYHOIO HarnpsiXKeHus;

Uq res(f) — OCTaTOUHOE HANPsXKEHWE B NEPBUYHON Lienu (YTPOEHHOE 3HaYeHe HanpskeHUst HyneBoii nocne-
O0BaTenbHOCTW), BKITOYas rapMOHUYecKyo 1 cybrapMoHUYeckyo cocTasnsiolwmne (aanee —
rapMOHUKUN 1 CyBrapmMoHUKM);

Uy res(f) — OCTATOYHOE HAMPSPKEHWE BO BTOPUYHO Lienu (YTpOeHHOE 3HaueHue HanpskeHusl Hyresoi noc-
nefoBaTenbHOCTH), BKIOYas raPMOHMKN U CyGrapMOHWKK;

t — MrHOBeHHOE 3Ha4YeHWe BpeMeHN.

f, Uy, Uz, Uy ge, Us 4oy @1, 0> — ONpeaensiioTcs Ans yCTaHOBMBLLETOCS pexuma.

MpumevyaHnusn

1 YCTaHOBMBLUMIACA PEeXUM — onpeaeneHHoe cTabunbHO-yCTOMYMBOE COCTOSIHME CETU, ONUCaHHOE B 2.2.4 1
npunoxexnun B.

2 O3TH moryT nmeTb cneuncmryeckme XxapakTepUCTUKW, Takme Kak CMeLLeHUe HanpsikeHus, BPeMs 3a4epXKn 1 T. 4.
YpaBHeHUs Ans TOYHOro NpeacTaBneHust o TpeboBanmsix, kacatowmxes OTH, npueeaeHsl B MOK 60044-2. Onpeaenexus
MorpeLwHoCTen Takke MoryT GbiTb CKOPPEKTMPOBaHbI B cooTBeTCTBUM ¢ MOK 60044-2.

2.1.30 cmelleHMe HanpsKeHUs MOCTOAAHHOrO ToKa BO BTOpUYHOM Lienu (secondary direct voltage offset)
(Uzgco): 3HAYEHME CMELLIEHWS MOCTOSIHHOW COCTaBNsIloLLer BTOpUYHOro HanpsbkeHns 3TH npu U, (f) = 0.

2.1.31 norpellHOCTb HanpshkeHMUs (norpelwHocTb KoadyduumeHTa MacwTabHoro npeobpasoBaHus
HanpsXeHUs1) B ycTaHOBUBLUEMcS pexume (Sk,) (voltage error for steady-state conditions (g,): MorpelwHocTb,
obycrnosneHHas TpaHchopMaTopoM Npy N3MepeHUn HanpsKeHWs1, Bo3HuKatoLLas npu koadduumeHTe MacLuTab-
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Horo npeo6pazoBaHuns, OTIMHMHOM OT HOMUHaNbHOTo KoadhduureHTa TpaHchopmauyum ATH. (MK 321-01-22 n3-
MEHEHHBbI)
MorpewHocTs, BbipaxXeHHas B NpoLeHTax, onpegensietcsino cdopmyne

Ku -Up — U,
SKU — HOMTP 2 1 X 100‘
Uy
rae Ku, o, tp — HOMUHanNbHbIV koadbdpuLmeHT TpaHcdopmaumm;
U, — pelicTBUTeNbHOE NEPBUYHOE HaNPsXXeHue;
U, — peiicTBUTENbHOE BTOPUYHOE HanpsixeHue npu U,, NpUMeHsaeMoM Npu pabounx ycrnoBusaIx U3sMepeHUii.

MpumeyaHune— BbipaxeHne NOrpelIHOCTM OTHOCUTCS TOMNBbKO K KOMMNOHEHTaM, 3aBUCALMUM OT HOMUHANBHOW
4acTOTbl KAK HA NEPBUYHOM, TaK U HA BTOPMYHOM HaMPSDKEHUSIX, @ HE K 3aBUCALLMM OT HaNpPsPKEHUSA NOCTOSAHHOMO ToKa.
OT0 BbIPAXEHUE NOrPeLHOCT ykasaHo B ctaHgapTe MOK 60044-2.

2.1.32 yron drasoBoro casura B ycrtaHoBuBLIEMCcs pexuMme (phase displacement for steady-state
conditions) (@,): Pasnuune cas mexay BekTopamu NEpBUHHOTO U BTOPUHHOTO HANPSKEHWNA, T. €. @, = @ —@y,
HanpaeneHye KoTopeIx NoaobpaHo TakuM obpasoM, YTOBLI yron Ans coBepLUeHHOro TpaHcdopMaTtopa 6bin Hyne-
BbIM. $a30BbIA CABUI CHUTAETCA NOSNOKUTENBLHBLIM, KOrAa BTOPUYHOE HaNpskeHne onepeXxaeT BEKTOP NepBUYHO-
ro HanpsbkeHus. PasoBbIi CABUM MOXET XapakTepu3oBaTLCS HOMUHANbHLIM cMeLLeHWeM das @y, oy U HOMUHANb-
HbIM BpeMeHeM 3afepXKn £, ., Yron cazoBoro cAura 06LIYHO BhipaXaeTca B paguaHax, caHTupaguaHax unu
MuHyTax. (M3K 321-01-23 nsmeHeHHbI)

2.1.33 HomuHanbHoe cMelleHUe thasbl (Py,,..) (rated phase offset (j,,,): HoMuHansHoe 3HaveHne nocto-
SIHHOrO cMeLleHus yrna dasosoro casura OTH.

2.1.34 HomuHanbHoe BpeMs 3aaepxku (L, ,.,,) (rated delay time (t,,): Bpema t, nepegayun n o6paboTku
LMppOBbIX AaHHbLIX 47151 HEKOTOPbLIX TUMoB STH.

2.1.35yrnoBas norpeLwHocTb (MorpewHocTb yrna ¢)asoBoro caBura HanpsxeHus) (Ag,) (phase error
(/o): MorpelLHOCTb, Bbl3BaHHas cMmelLeHneM das ¢, U BpeMeHeM 3aaepikku t,. MorpellHocTh XapakTepuayeTcs
YrNoBov eAnHULEe OTHOCUTENBHO HOMWHAMBHOW YacTOThI:

AQ = Qu— Qo+ 2n - f-ty;
AQy=@— @y +2r-f- ;.

Yrnosasi NorpeLHocTsL 06bIYHO BhlpaXaeTcsl B pagnaHax, caHTupaguaHax unu muHytax (MK 321-01-23
U3MEHEHHbI).

2.1.36 npeaenbHbIA TOK BTOPUYHOW 06MOTKM (Secondary limiting current): MakcumansHoe 3HayeHue
TOKa BTOPUYHOW OBMOTKM NPU HOMUHANBHOM NEPBUYHOM HaNPsPKEHUU, KOTopoe TpaHcdopMaTop MOXET nogaep-
XKMBaTb MOCTOSIHHO.

2.1.37 cnoco6HOCTb BblAepXaTb KOpoTkoe 3ambikaHue (short circuit withstand capability): Cnoco6-
HocTb OTH BhigepxaTs 6e3 NOBPeXAeHWs KOPOTKOE 3aMblkaHUe MeXay BTOPUYHLIMU BLIBOAAMMU.

2.1.38 mecTo nogknroyveHun (connecting point): MecTo, onpeaeneHHoe NPOU3BOAUTENEM U NMPUMEHSIEMOE
nonb3oBartenemM Ans NOAKITIOYEHUS 3MeKTpUYeckux kabenein Ha MecTe yCTaHOBKW UM NPOBeAEHUS UCTIbITaHWIA.
Mpu ncnons3oBaHUKU KoakcuaneHOro Kabensi TOYKor NOAKIIOYEHUA CHUTAETCH TONBKO BHELLHUIA 3KpaH.

2.1.39 nepBuyHble BBOAbLI HanpsxeHUs (primary voltage terminals): Beoabl, Ha koTopble nogaeTcs nep-
BUYHOE HanpsbkeHne K 3TH.

2.1.40 nepB1YHbBIA AaTYMK HanpsikeHUA (primary voltage sensor): AnekTpuyeckoe, ONTUYECKoe UK apy-
roe yCTPOMCTBO, NpeAHa3HaveHHoe AN nepegayy curHana k BTopu4HoMy 060pyAoBaHWIo HanpsiMyto UIv Yepes
NepBUYHbLIA KOHBEPTEP, 3HAUYEHKNE HanpPsKeHWs Npeobpa3soBaHnst KOTOPOro COOTBETCTBYET HANPSHKEHWUIO MeXay
nepBUYHBLIMY BBOAAMMU.

2.1.41 nepBuYHbIA KOHBepTep (primary converter): YcTpoiAicTBO, NpeobpasytoLLiee curHan ot 04HOro Unu
Bonee nepBMYHbLIX AaTYUKOB HAMPSHKEHUS B CUTHaS, NOAXOASILLMIA ANA paboTel yCTPOWCTBA CONPSKEHUS.

2.1.42 nepBUYHOE aneKkTponuTaHue (primary power supply): 3nekTponuTaHne nepsUYHOroO KoHBepTepa u/
WM NEPBUYHOIO AaTumKa HanpspkeHs (MoXeT BbITb 06beanHEHO C BTOPUYHBIM 3f1EKTpONUTaHUEM).

2.1.43 ycTponcTBo conpsixeHus (transmitting system): YcrpoicTeo, coeanHsiioLLiee NepBUYHbIA KOHBEP-
Tep C BTOPUYHLIM Ha KOPOTKMUX U ANWHHBIX PACCTOSIHUAX U NepeaaroLLee curHan oT ogHoro kK Apyromy. B 3aBucu-
MOCTW OT MCMNOSb3YEeMOW TEXHONOTMN MOXET Talkoke UCNONb30BaTLCA ANA NepedaUqy curHana MOLLHOCTHU.

2.1.44 BTOopuYHBbIN KOHBEpPTEp (Secondary converter): YcTpoicTBo, NpeobpasyloLlee curHan, nepegaH-
HbIVi Yepes YCTPOWCTBO COMPSPKEHUs], B BENUYMNHY, NPONOPLIMOHANBHYIO HANPsHKEeHUIO Ha NepBUYHBLIX BBOAAX, U

7



roCT P M3K 60044-7—2010

npegHasHavyeHHoe ANs NocrneayoLLero CornacoBaHns ¢ usMmepuTensHbIMW Npubopamu, 3anMTHLIMI Unn yn-
PaBNAOLLYMUN YCTPORCTBAMM.

2.1.45 BTOopU4HOe aneKkTponuTaHue (secondary power supply): OnekTponuTaHe BTOPULHOro KoHBepTepa
(MOXeT 6bITb 0GbeaNHEHO C MEePBUYHBLIM 3NIEKTPONUTAHNEM).

2.1.46 BTOp1YHble BbIBOAbLI HanpsXeHUA (secondary voltage terminals): Beleogsl Ans nogkioyeHms
n3mepuTenbHbIX NPUBOPOB U 3aLLUTHBIX UMK YNPaBASIOLLMUX YCTPOWCTB K LIeMsM HanpsiKeHus.

2.1.47 HU3KoBONbTHbIE KOMMNOHEHTHI (low-voltage components): Bce KOMNOHEHTEI, 3a UCKMOYeHWEM nep-
BUYHOTO AaTumKa HarnpsbkeHUs.

2.1.48 HoMMHanNbHbLIA TOK 3neKkTponoTpedbneHus (fan,,,) (rated supply current (/,,): 3HaueHne Toka,
Tpebyemoe ans anekTponuTaHusa STH Npyu HOMUHAMNBHBIX YCNOBUSIX 3KCNyaTaLum.

2.1.49 MmakcumanbHbIA TOK anekTponoTpe6neHus (fan,,,,.) (maximum supply current (/; nay): Makcu-
MarbHoe 3HaveHve Toka, Heobxoaumoe Ans anekTponuTaHua STH B NpeaenbHbIX YCNOBUSX 3KCNyaTauuu.

2.2 fononHUTenbHbIE onpeaeneHus Ans 3NeKTPOHHbIX 3aWUTHLIX ogHoda3HbIX TpaHcthopMaTo-
poOB HanpsKeHus

2.2.1 aneKTpOHHbIN 3aWUTHbIA TpaHchopmaTop HanpsikeHUs (electronic protective voltage transformer):
OTH, npegHazHadeHHbIN Ans nepegaqv MHOPMaLMOHHBIX CUrHANOB K 3aLLUTHLIM U YrPpaBsioLLIMM YCTPOUCTBAM.

2.2.2 3NeKTPOHHbIA 3aWMUTHLIA TpaHcOopMaToOp HanpsKeHUs HynNeBoW nocrneaoBaTeNnbHOCTU
(electronic residual voltage transformer): TpexdasHbii 3TH nnu rpynna Tpex ogHodasHbIx OTH, npegHasHaveH-
HbIX A8 nepegayn MHOPMaLMOHHBIX CUTHAMNOB O HANUYMKM OCTATOMHOTO HaNPSXKeHWs B TpexdasHbIX CeTSAX Ha
nepBUYHbIX BBOAAX.

2.2.3 nepexoaHasi xapakrepucTuKa (transient response): PeakLus BTOPUYHOrO HAaNpsHKeHUst Ha KpaTKoB-
pPeMeHHOe U3MEeHeHWE NEPBUYHOIO HaNPsHKEHUS.

2.2.3.1 KOpOTKOE 3aMblKaHWe B Lienu nepBUYHOro HanpsxeHus (short circuit on the primary): OtcyT-
CTBMWe BTOPUYHOrO HanpsbkeHnsa 3TH B ciyyae KOPOTKOro 3aMblkaHWs MeXAy BbICOKOBOMbTHLIM BBOAOM U 3eM-
new.

2.2.3.2 noBTOpHOE BKMIOYEHWUE NMUHUM MPU HANU4YUMK ocTaTouYHoro 3apsiga (reclosing on a line with
trapped charges): Peakupsa 3TH Ha nepexodHoii npoLiecc BcreacTBMe OTKNIOYEHUS U MocneayroLwero noBTOPHOro
3aMbIKaHUS BbIKMHOYATENS B TMHWU C OCTATOYHBLIM 31EKTPUYECKUM 3apsiaoM, akkyMynMpoBaHHBIM B BO3AYLWIHOW
TNMHWK 3aneKTponepeaaydu.

2.2.4 HanpsixeHUe Npu nepexoaHbIX npoueccax (voltage in transient conditions): MepBu4yHoe 1 BTOpUY-
HOE HanpsPKeHWs NP NepexogHoM npouecce, onpeaensieMble creayowmm obpasom:

Us(t) = Uy 2 - sin@r - £+ t+ ¢q) + Uy golf) + U res(8); ©)
Uy(t) = UZ‘/E' siN@r - - t+ @p) + Up ge + Uy res(f)- 4)

MpwuMeyaHwue— MNepexoaHsie NPpoLeccs BO3HWUKAIOT BCIEACTBME BHE3AMHOIO U3MEeHeHUs oaHoro unu Gonee
napameTpoB B ypaBHeHuM (1) NepeUYHOrO HanpsbkeHust (CM. Take B.4).

2.2.5 MrHoBeHHasi NOrpeLHoCTb HanpsXkeHus! (NorpelHocTb koad dhuumeHTa MaclwiTabHoro npeo6-
pa3oBaHUA HanpshkeHUsA ) Npu NepexoQHOM npouecce (instantaneous voltage error for transient conditions):
MorpeluHoCTb, onpeaensieMas ypasHeHMem

Ku Uy () — uy(t -t )
aKu(t) (%) _ HOMTP 2u1J§ 1 3 HOM 100,

rae uq(f) v uy(f) — 3HaueHns HanpsHKeHUA BO BpeMEeHHOM NPOMEXXyTKe NepexoaHoro npolecca, onpegensieMble
ypaBHeHuAMU 3 n 4.
OTcyeT BpeMeHM NepexogHoro NpoLecca HaunHaeTcsl C MOMeHTa U3MEHEHWS NapameTPOB B YPaBHEHUSIX
3n4.

MpumeyaHune— dononHutensHo cm. B.4.

2.3 B HacTosILEeM cTaHAapTe NPpUMeHeHbI cnegyolue o6o3HayveHusn (Index of symbols):
f—uyacToTa;
f..om — HOMUHanNbHas YyacToTa;
130, 4,, — HOMUHANbHbIA TOK anekTponoTpebneHus;
13N 42 — MaKCUMAaIbHbIV TOK 3M1eKTponoTpebneHns;
k, — HOMUHasbHbIM KO3 ULMEHT HanNpPsXKeHUs!;

8
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KU, ouTp — HOMUHAMBHbIA KO3hdULMEHT TpaHchopMmaLmy;

S, .om — HOMUHambHas Harpyska;

{ — MrHOBEHHOE 3HaYeHne BpeMeH!;

t3 homw — HOMUHanNbLHOE BPEMS 3aAepXkKKu;

Uan, g, — HOMUHaNbHOE HanpsiXkeHWe JONOMHUTENbHOMO 3M1eKTPONUTaHUS;

Up — Hanbonbluee paboyee HanpsbkeHve Ans obopyaoBaHus;

U, — cpeagHekBagpaTyeckoe 3HayeHne NepBUYHOIo HanpshxeHwsl B ycTaHosrBLUeMcs pexxume npu Uq g =0 n
Uy res(t) = 0;

U, 4o — cocTaBnsoLas HanpsbkeHWsl NOCTOSIHHOIO Toka B MEPBUYHON Lienu;

U,(f) — HanpsixeHve nepexogHoro npotecca;

Uj o5 () — OCTaTOUHOE HaNpsiKeHWe B NepBUYHOW Lienw;

U1,0m — HOMWHaMbHOE 3HaYeHWe NepBUYHOIO HaNPSPKEHWS, BKITHOYAs rapMOHUKW U CyBrapMOHUKK;

U, — cpeaHekBagpaTnyeckoe 3HaveHne BTOPUYHOrO HanpsixkeHus koHsepTepa Npu Uy go = 0 U Uy o5 () = 0;

U, 4o — cocTasnsoLas Hanpsi>keHUst NOCTOSIHHOTO TOKa BO BTOPUYHOW Lienu;

U, 4oo — CMeLLeHWe HanpsikeHNsl NOCTOSIHHOTO TOKa BO BTOPUYHOW Lieny;

U,(f) — BTOpPMYHOE HanpsbkeHve NepexoaHoro npouecca;

U,y o — HOMUHAMBLHOE 3HauYeHWe BTOPUYHOTO HanpsbkeHWs:;

Uy res () — OCTATOYHOE HaMpsbKeHVe BO BTOPUYHOM Lienu, BKIoYas rapMOHUKN U CyBrapMOHUKK;

@, — yron ¢asoBoro casura NepBUYHOro HarnpsikeHns;

@, — yron hasoBoro cAsura BTOPUYHOIO HaMNpsbKeHUs;

@, — Yyron pasoBoro casura HanpsKeHUsi B YCTAHOBUBLLEMCS PEXUME;

Qorom — HOMUHATBHBIN yron hasoBoro cCMeLLeHNs;

Ag@,— yrnosas norpeLiHocTs (yrna ¢asoBoro casura HanpskKeHus);

dK, — norpeLLHOCTb HanpsikeHWs (koadpdpuLmeHTa macluTaGHOro NpeobpasoBaHUA HaNPSKEHWS) B YCTaHOBUB-
LLIEMCS1 PEXUME;

3, (f) — norpeluHocTb HanpsbkeHUs (koaddbuLimeHTa MacliTabHoro npeobpasoBaHWs HanpsKeHWs) Npy nepexos-
HOM rpoLiecce.

3 OcHOBHble Tpeb6oBaHuA

3.1 O6wme nonoxeHus

B obLem cnyyvae Bce 3TH npeaHasHaueHb! ANg UsMepeHusl, 0AHako onpeaeneHHble TUMbl MOXHO UCNOSb-
30BaTb W ANs 3aLLMTHI.

OTH aBoiHOro NnpUMeHeHus (T. e. AN U3MEePEHUs] U 3aLLMTbl) AOMKHbI YAOBNETBOPSTL BCEM MYHKTaM Ha-
CTOSILLEro cTaHgapTa Kak Ans UsMmepeHust, Tak U Ans 3almTol.

3.2 Undopmauusn, Heobxogumas npu TeHgepax u 3akasax OTH
Cneundmkaumnsa ocHoBHbIX NapameTpos OTH 1 Heobxognmble 0603HaueHUst NpuBeaeHsb! B Tabnuue 1.

Tab6nwuuya1— XapakrepucTuku, npuHATele gna OTH

XapakTepucTtuka CokpalieHHoe obosHaveHue | [yHKT nnv nopanyHKT
MexaHunyeckasi NpoOYHOCTb Fr 8.11
Hanbonbwee paboyee HanpsbkeHue ans obopyaoBaHusi Up 8.1
(knacc HanpskeHus)
HomuHanbHbIi ypoOBEHb M3onsaumm 8.1
(knacc msonsiuyn)
YcnoBus akcnnyaraumm 8
HomunaneHasa yacTtoTa from 7.5.1
HomuHanbHOe nepBuYHOE HanpshkeHue Uthom 7.1.1
HomunHanbHoe BTOPUYHOE HamnpsbhkeHue Usnom 7.1.2
HomuHanbHbIi KO3DULMEHT HaNPSXKEHUsS ky 7.3
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OkoHyaHue mabnuups! 1

XapakTepuctuka CokpalyeHHoe obosHaveHne | [yHKT unu noanyHKT

Honyctuman npogonXnTensHOCTb MepeHanpsikeHns 7.3

BTOpWUHBIA MakcUManbHbIA TOK

HomuHanbHasa Harpyska Shom 7.2
Knacc TouHocTn 14
HomuHaneHoe HanpsixeHWe 3neKTponuTaHus Usnuom 75.2
HomnHanbHOe Ha4vanbHoe cMeweHne dasbl, HOMUHANbHOE BPe- | Pguoms L3 nom 14

Msl 380ePXKKH

4 HopmanbHble (paboumne) u ocobble ycrnoBus NpUMeHeHuUs

MoapobHasn NHMopMaLMa OTHOCUTENBHO KnaccudnkaLm yCnoBnia okpykarLleit cpegbl npusedeHa 8 MK
60721.
4.1 Pabouue ycnoBus akcnnyartauuu

4.1.1 TemnepaTypa okpyxarollero sosgyxa
Mo knumaTtudeckoMy UcrnonHeHno 3TH genaTca Ha Tpy KaTeropuu, Kak nokasaHo B Tabnuue 2.

Tabnwuuya?2— TemnepaTypHble kaTeropmm

Karteropus MuHumanesHas temneparypa °C MakcumansHan temnepartypa °C
- 5/40 -5 40
— 25/40 -25 40
— 40/40 —-40 40

MpumMeyaHune— Npu BoIbOpe TeMnepaTypHOK KaTeropum AOMKHbI ObiTb ONpeaeneHbl YCNoBUst XpaHeHUA
M TPaHCMOPTUPOBKM.

4.1.2 BbicoTa Hapg, ypoBHEM MopA

BbicoTa Haa ypoBHeM Mops He npesbilaeT 1000 M.

4.1.3 Kone6aHua unu noaszeMHble TONMYKU

BHewHue konebaHns no oTHoweHWo K OTH nnu nogzemMHble TONYKM He BAUSIIOT Ha ero paboTy. OgHako
cnegyeT NPUHUMATL BO BHUMaHUE, UTO KOHCTPYKLIUSI HeKOTOpbIX OTH MoxeT BbITh UyBCTBUTENLHA K BUBpaLUAM.
CooTeTcTBYIOWME UCNbITaHKA Takux 3 TH Ha BUBpaLuio NpoBoaaTcst Mo TpeboBaHUIo 3aKkasyuka.

4.1.4 Yenosua skcnnyaraumm 3TH B 3aKpbITbIX NOMeLLeHUsIX

Ycnosua akennyaTtauuu:

a) BNUsAIHWE CONHEYHON paguaL M — NpaKkTU4ecKM OTCYTCTBYET;

b) okpyxaromin Bo3ayx — 6e3 sarpsisHeHu s MbUIbio, AbIMOM, KOPPO3WAHLIMK rasamu, napamMm UNK Cosbio;

C) BNAXHOCTb:!

- cpegHee 3Ha4YeHne OTHOCUTENbHOW BNaXKHOCTU B TeueHue 24 4 He Bbiwe 95 %);

- cpegHee 3HauYeHWe aaBneHust BOOASIHOMO Napa B TeueHue 24 u He Beiwe 2,2 Kla;

- cpegHee 3Ha4YeHNe OTHOCUTESTLHOW BNaXKHOCTU B TeyeHue 1 mecsita He Bbie 90 %;

- cpegHee 3HauYeHWe AaBneHust BOASHOro napa B TeueHne 1 mecsiua He Boiwe 1,8 kMa.

B HeKOTOpbIX CyYasix Mpy aHHbLIX YCNOBUSX AOMYCKAETCs HAann4ue KoHgeHcaumu.

MpumevaHnnsa

1 KoHgeHcaums MOXeT nosiBUTLCA NPY BHE3AMNHbIX M3MEHEHUSIX TEMMEPATYpbl B NEpUoabl BbICOKOW BNaXXHOCTW.

2 Bo3gencTBuA BbICOKOW BIT@XHOCTU M KOHAEHCALMM, NPUBOASULIErO K HApYLWEHUsIM WU30NSAUMN MNn KOppo3un
MeTannM4ecknx Yacten, MoxHO usbexarb Npu MCMOMNbL3oBaHMM cneumanvHo paspabotanHbix OTH ana Takmx ycnoewi
npumMmeHeHunA.

3 KongeHcaummn mMoxHO Takke usbexatb nogaepaHMeM COOTBETCTBYIOWMX YCITOBUIA B MOMELLEHWUMN, HANUYIMEM
COOTBETCTBYIOLLEN BEHTUNAUMKM 1 oborpeBa unm npumeHeHmem o6opyaoBaHUsl, YMEHbLLAIOLWErO BNAXHOCTb.

10
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4.1.5 Ycnoeuna akcnnyaTtauun 3TH npm HapyxHo# ycTaHOBKe

YcnoBus akcnnyarauum:

a) cpefiHee 3Ha4YeHWe TemnepaTypbl OKPYXaloLLero Bo3ayxa B Te4eHne 24 Y He Bbiwwe 35 °C;

b) conHeunylo pagnaumio cabiwe 1000 W/m? (B sicHbIi ieHb B NONAEHb) — CreayeT yunTbiBaTh;

C) 3arpasHeHne OKpYXaloLLero Bo3zlyxa nbirbio, ILIMOM, KOPPO3UIIHBIMU ra3aMm, NapaMn UK Cosbio He
BbiLLIE YPOBHEW, NPUBEAEHHLIX B Tabnuue 8;

d) aaBneHue BeTpa He Boiwe 700 Ma (npu ckopoctn 34 m/c);

€) Hannune KOHAEHCaLMN UNN OCaJKoB.

4.2 Oco6ble ycnoBuA aKcnnyaraumm

Tpe6oBanus k STH npu yCcrnoBusiX, OTIIMYHBIX OT YCIOBWIA SKCITyaTaumm (4aHHbIX B 6.1), A0MHKHBI COOTBET-
CTBOBaTb NPUBEAEHHBIM NYHKTaM HaCcTOAILLIETO CTaHAapTa.

4.2.1 BbicoTa Hap, ypOBHEM MoOpsi

Ons npumeHenuns 3TH Ha BbicoTe Hag ypoBHeM Mopsi cBbilwe 1000 M npu npeBbilEHMN CTaHaapT-
HbIX pabo4mx aTMochepHbIX YCIoBWiA AOIDKHO ObiTh onpeaeneHo pacctosiHue o6pa3oBaHus Ayrv NyTeM YMHOXe-
HWS AOMYCTUMBIX HANPsXkeHwit, TpebyeMbix Ha MecTe aKerniyaTaumm, Ha koadPOULIMEHT K B COOTBETCTBUM C pU-
CyHKOM 3.

MpumeyaHune— BbicoTa Hafl YPOBHEM MOPSl He BMUSIET HA AUINEKTPUYECKYIO MPOYHOCTL BHYTPEHHEN
nsonsyun OTH. MeTtoa npoBepkn BHELWHEH M30NALMM AOIDKEH ObiTb COrnacoBaH MeXay U3roTOBUTENIEM U 3aKa34YMKOM.

4
1,50

fm=1

1,40 s

- m=0,75

1,30

1,20 >

_
_
e

1,00
1000 1500 2000 2500 3000 3500 4000

Iy

PucyHok 3 — KoppekTupytolwmii BeICOTHBIA KOadbdmLMeHT

BbICOTHBIN KOAPPULIMEHT MOXKET GbITb paccUnTaH C MOMOLLbIO CIIEAYIOLLEro YPaBHEHWS:
k = g™M(H~— 10008150

roe H—BbicoTa Hap ypoBHEM MOpS B METpaXx;
m =1 — ansa HanpsiXKeHUA NPOMBbILLIIEHHO YaCTOTbl U FPO30BOIo MMNYIbLCA;
m =0,75 — Ana HanpsHXeHUsi KOMMYTaLMOHHOTO UMNYMLCA.
4.2.2 TemnepaTtypa OKpyXaloLlero Bo3gyxa
[ins 3TH, yctaHaBnnBaeMbIx B MECTaXx, FAe OKpyXatoLlas TeMrneparypa MOXeT 3Ha4YMTeNnbHO OTNN4aThCs
OT paboumnx ycrnoBuiA skcrnyaralum (nepeuncrneHHsix B 6.1.1), npeanoytnTenbHbl criedylowmue MUHUManbHLIE 1
MakcuMmarbHble AnanasoHbl TemnepaTyp:
a) ot MmuHyc 50 °C go nnioc 40 °C — ansi o4eHb XONoAHOro KNMaTa;
b) ot MmuHyc 5 °C po nntoc 50 °C — Ans oueHb xapKoro kKnuMara.
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Mpumevaununs

1 [AnA HEKOTOPLIX PEMOHOB C YacTbiMU TENNBLIMW BNAXHLIMA BETPAMM U BHE3AMHLIM U3MEHEHWEM OKPYXKaloLLen
TemnepaTtypbl CBOWCTBEHHO Hanuuue KOHAEeHcauum, faxe B 3aKpbITOM MOMELLLEHUN.

2 lMpy HEKOTOPLIX YCIOBUSIX CONMHEYHON aKTMBHOCTM, YTOObLI HE Obinn NpeBbIleHbl yka3aHHbIe Npeaentl Temnepa-
TYpbl, MOXeT NoTpeboBaTLCA NPUHSATUE COOTBETCTBYIOWUX MEP, HAMPUMEP HaNWuMe KPOBNWU, NPUHYAUTENBHOW BEHTUNSA-
unM u T. A.

4.2.3 3emneTpsaiceHus
TpeboBaHUA U UCTILITAHUSI — HAXOOSATCA Ha PAacCCMOTPEHUN.

4.3 Cucrembl 3a3eMneHus

4.3.1 O6wue nonoxeHus

OTH AomkHbI BbITL NPUTOAHBIMU K 3KCNyaTauuu B CreayoLnx cuctemax 3asemseHust:
a) C U30NMPOBAHHON HEUTparbIo;

b) ¢ HeliTpanblo, 3a3eMNeHHON Yepes AyroracALUn peakTop;

C) C 3a3eMSIeHHOI HeTpanbIo:

- C INYXO0 3a3eMIeHHON HerTpanblo;

- C HeTpanbto, 3a3eMIIeHHON Yepes ConpoTUBNEHUE.

5 HoMMHanbHbLIE 3Ha4YeHus

5.1 HoMuHanbHbIe 3Ha4YeHUs HaNpAXeHUn

5.1.1 HoMmuHanbHoe NnepBUYHOE HanpshkeHUe

CraHgapTHble HOMUHAmNbHbIE NMEPBUYHBIE HANPsHKEHUA Tpex- 1 oaHodasHbIX TpaHchopMaTopoB, UCMOSL3Y-
eMblIX B ogHodasHol unn TpexdasHor cucteme Mexay NMHUSAMU, A0MKHbI COOTBETCTBOBATL OAHWUM U3 3HaUYEHWIA
HOMUWHaIbLHOro NIMHeHoro (MexaydasHoro) HanpsxxeHus, onpegensemoro 8 MOK 60038. CtaHgapTHble HOMU-
HanbHble NepBUYHbIE HanpsbkeHust ogHodasHoro TpaHchopmaTtopa, NOAKITIOYEHHOrO MeXAy O4HON U3 NIMHWIA
Tpexda3HoW CUCTEMbI U 3eMITer UNK Mexay HeWTpanbHONW TOYKOW CUCTEMbI U 3eMNel, AOMKHbI ObITb PaBHbI
OAHOMY W3 3HAYEHMWI HOMUHAIBLHOTO HAMPSHKEHWUA CUCTEMbI, YMHOXEHHOMY Ha 1A7/3.

MpunmeyaHune—IpumeneHne 3TH B KauecTBe N3MEPUTENBHOTO UNK 3aWMTHOTO TpaHcdopmaTopa 6asmpy-
€TCA Ha HOMMHAINBHOM MEePBUYHOM HANPSHKEHUU, TOrAA Kak HOMUHANBHLIN YPOBEHb U30NAUMK OnpeaensieTcs npeaerb-
HbIM HanpskeHvem ana obopyaoeaHuA (knaccom Hanpsbkenus) no MIOK 60038.

5.1.2 HoMuHanbHoOe BTOPUYHOE HanpsikeHUe

CraHgapTHble 3Ha4YeHUst HOMUHANBHOro BTOPUYHOIO HanpshkeHus, aaHHble 8 MOK 60044-2, npMeHUMbI
Takke K ITH.

B gononHeHve ans oaHotasHbIX TpaHcdopMaTopoB B 0AHOMa3HbIX UM NOAKMIOYEHHbIX Mexay daszamu
TpexdasHbIX cucTeMax, a Taike Ana TpexdasHbiX TpaHcthopMaTopoB B TpexdasHbIX cMcTeMax cTaHAapTHLIMU
HOMUWHanNbHLIMY 3HAYEHUSIMU BTOPUYHOMO HaNpsbkeHUs! (B BOMNbTax) MOryT ObiTb:

1,6256-2-3,25-4-6,5.

Ons oaHodasHbIX TpaHchOPMaTOPOB, UCMOMNb3YEMbIX B cUCTEMaX «dasa — 3eMrs» Unu TpexdasHblx
cucTeMax, rae HoOMUHaNbHOE NepBUYHOE HaNPSDKeHe PaBHO YUCHY, pasaeneHHOMyY Ha V3, CTaHaapTHLIMU 3Ha-
YEHUAMU HOMUHANBHOTO BTOPUYHOIO HanpshkeH sl (B BOSNbTaxX) MOTYT 6bITh:

1,625/+/3 — 2/4/3 —3,25/\3 — 4/:3 — 6,5/4/3.

Ons O3TH, umetowyx AononHUTeNbHbIE BbIBOALI U MPpeAHa3Ha4YeHHbIX ANl U3BMEePEHUst OCTaTOUHOro Hanpsi-
XeHWs B IMHWUU, CTaHAAPTHLIMU 3HAYEHUSIMU HOMUHAITBHOTO BTOPUYHOTO HanpsbkeHust (B BONbTax) Ha AONOMHU-
TelbHbIX 0BMOTKaxX MOryT BbITb:

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

- Ans oagHodpasHbIx ceTeld: 1,625/2 —2/2 — 3,25/2 - 4/2 - 6,5/2.

MpumedyaHun e — [MOACHEHN OTHOCUTENBHO HU3KOBONBTHLIX 3HAYEHWIA BTOPUYHOIO HanNpsXeHns AaHbl B
nyHkre B.2.

5.2 CtaHgapTU30OBaHHble 3Ha4YeHUS HOMUHANbHOMW BLIXOAHOM MOLLHOCTHU

CraHgapTu3oBaHHble 3Ha4YeH st HOMUHAIbHOW BBIXOAHON MOLLHOCTM (MpUBEAEHL! B NPUNOXEHUN A) B BOMNb-
Tamnepax AonMkHel 6bITk BLIGpaHbI U3 psaa:

12
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0,001-0,01-01-05-1-25-5-10-15-25-30.

Mpu 3TOM pekoMeHA0BaHbI 3HaYEHUSA HOMUHANBHOW BbIXOAHOW MOLLHOCTM (B BOSibTamnepax):

- ans 3TH ¢ BTopuYHbIM HanpstkeHnem < 10 B: 0,001 -0,01-0,1-0,5;

- ana 3TH ¢ BTopuuHbIM HanpsbkeHnem >10B: 1-25-5-10-15-25-30.

B cneuuanbHbIX cnyvasx MoryT GbiTb MCMONb30BaHbI APYrue 3HaueHus.

HoMuHanbHo#n ana TpexdasHoro TpaHchopMaTopa cHMTaeTCA BbIXOAHAs MOLLHOCTL KaXaon ns ¢as.

MpumeuaHnsa

1 Cneayet 06patuTb BHUMaHUe Ha TOT hakT, YTO yBENUHeHNe HOMUHAIBHOW BbIXOAHOM MOLLHOCTH Bbi3bIBAET:

- CHUXXEHWE HAJEXHOCTH;

- yBenuyeHne notpebrieHns anekrposHepmu;

- MOBbILUEHNE CTOMMOCTH;

- YMEHbLUEHNE HOMUHAITLHOW BbIXOJHOW MOLLHOCTH, NPUBOASLLEE K YBENIMHEHMNIO YYBCTBUTENBHOCTU K AreKTpoMar-
HUTHbIM MOMEXaM.

2 Ecriv 0aHO U3 3HAYEHUI HOMMHANBHOW BbIXOAHON MOWwHOCTM 3TH cooTBETCTBYET CTaHAAPTHOMY KNAccy TOYHO-
CTH, TO 3TO HE UCKMIOYAET APYINX 3HAYEHNIA, OTIMYHBIX OT CTAHAAPTHLIX UMW COOTBETCTBYIOLMX CTAHAAPTHBIM Knaccam
TOYHOCTM U BbIXOAHON MOLLHOCTH.

5.3 CTaHgapTU30BaHHbIE HOMUHaNbHbIE 3HaYeHUs KO3 UL MeHTa NepeHanpsHKeHUus

5.3.1 3azemnsiemble 3TH

HomuHanbHbIi KoathtuumeHT HanpsbkeHus Ang 3azemnaemolx OTH 3aBucuT ot koadduumeHTa 3asemne-
HUs B TpexdasHOW ceTu.

CrangapTHble 3Ha4YeHUsi HOMUHaSIbHBLIX KO3thULIMEHTOB NepeHanpsikeHUs B 3aBUCUMOCTU OT HOMUHASTb-
HOW NPOAOMKUTESNIBHOCTU BPEMEHU HaxXOXKAEeHUsI MO MOBbILLIEHHbIM HaNPSXXeHWEM MpU pasfuyHbIX YCIOBUSIX
3asemMneHns gaHol B Tabnuue 3.

Tab6nwuuya3— CraHgapTHble 3HaY€HUsSI HOMUHAINBHOTO KO3(hULMEHTA NepeHanpPsHKEHNS

3HadveHune H oo M ono cno
HOMMWHABHOrO OMWUHanbH eToq NoAKNIYeHUa NepBuUYHbLIX BBOOOB U Yy BUA
KOS(b(bI/ILI'I/IGHTa BpemMA 3asemneHusa
Hanps>XeHna
1,2 MpogomknMTensHoe Mexay tasamu B roboii cetu
Mexay HelTpanbHbIMK TOUYkamK 3Be3dbl TpaHcdopmaropa M 3em-
nen B nto6oi cetn
1,2 MpogomkntensHoe Mexay dason n semnein B cetn ¢ 3hHEKTUBHO 3a3€MITEHHOW HEW-
Tpanbto
1,5 30c
1,2 MpogomkntensHoe Mexay asoin un 3emneii B cetTm ¢ HeapHeKTUBHO 3a3eMITEHHON
HeWTpanbio ¢ aBToMaTUYEeCKMM BbIKIIOHaTeNnemM 3a3eMrieHuns
1,9 30 ¢
1,2 MpogomknuTensHoe Mexay chasori n 3emneit B ceTu ¢ M30NMPOBaHHON HelTpansio 6e3
aBTOMATMYECKOro BhIKIIOYATENS 3a3eMIeHNst UM B CUCTEME C 3a-
1,9 8y 3eMIIEHHOW HerTpanblo Yepes gyroracswmii peaktop 6e3 aBtoma-
TWMYECKOro BBIKIIOYATENs 3a3eMIeHus]
MprvmeuaHune— o cornaweHnio Mexay NpoU3BoAMTENEM U 3aKa3ydMKOM JOMYyCKaeTCsl yMeHbLlaTb
3Ha4YeHWs1 HOMWHaNBLHOTO BPEMEHM.

5.3.2 Hezazemnsiemble 3TH
3Ha4eHne HOMUHaNBLHOTO KoathdrLMeHTa HanpPsKeHUNA AN Hezazemnsiemblx OTH gomkHo coctansaTs 1,2
npy NPOACIMHKNTENbHOM BpeMeHUN paboTsbl.

5.4 CtaHAapTM3OBaHHble HOMUHaNbHbIE 3HAaYEHWUA HaNpsXeHUs 3NeKTPOoNUTaHus

Onga snekrponutannsa 3TH NpuMeHnMbI CTaHAapTU30BaHHbBIE 3HAUEHWSI HOMUHAMBLHOTC HaMNpPsHKeHWs, AaH-
Hble B 3.2 MK 60255-6.
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MpumedvaHunsna

1 Ccbinku Ha gpyrve ctaHgapTbl OTHOCUTENBHO TpeBOoBaHWI K HOMMHAIBHBIM 3HAYEHWSAM HaMpPsSDKEHWs! SNeKTpo-
NMTaHWs He peKkoMeHAayoTCsl.

2 Ccbinku Ha oblwwve pasgensl Apyrvx CTaHAAPTOR, PacnpOCTPaHAWMUXCS Ha 3NEKTPONUTAHWE 3NEKTPOHHOIO
o6opyaoBaHusa NoacTaHUMi, AOMYyCTUMbI MPW YCNOBUW AeVCTBUA COOTBETCTBYIOLMX CTaHAAPTOB.

5.5 CTaHgapTM3oBaHHbIe HOPMUPOBaHHbIE 3HAYeHUs1 APYrUX BNUSIOWUX NapaMeTpoB

5.5.1 CtaHgapTusoBaHHbIA HOPMUPOBaHHbLIA ANANA30H YacTOTbl

CraHaapTM30BaHHbIA gnanasoH YacToThl AorkeH cocTasnsiTb 0T 99 % Ao 101 % ee HOMUHANLHOMO 3HaYe-
HWS B YCTAHOBIIEHHOM KIlacce TOYHOCTU ANS M3MepeHus u ot 96 % o 102 % — B ycTaHOBIIEHHOM Knacce
TOYHOCTW ANs 3aLUNTI.

Mpumevanwunsa

1 370 TpeboBaHne pacnpocTpaHsieTcs Ha Bce Tunbl ITH.

2 PacwupeHHble Anana3oHbl YacTOThbl paccMaTpuBaloTcsa 4ns HOBbIX 06nacTeil NpUuMeHeHusl, Hanpumep namepe-
HUSI MapaMeTpoOB Ka4yecTBa 3MeKTPOSHePruM Npu U3MepeHUn rapMoHUK U cyGrapMOHHUK.

5.5.2 CtaHAapTM30BaHHbIA HOPMUPOBaAHHLIA AWanNa3oH HanpsXXeHUs INeKTPONUTaHUA

CTaHgapT30BaHHbIM AnanasoH HanpshKeHUs aneKTponUTaHUs AofmkeH HaxoauTbes B npegenax oT 80 % ao
110 % ero HoMWHanNbLHOro 3Ha4YEeHUs.

5.5.3 CTaHgapTU30BaHHbLIA HOPMUPOBAHHbIA AWaNa3oH Harpy3okK

CTaHaapTHbI guanasoH Harpy3ok AoMmMKeH HaxoauTbea B npegenax ot 25 % ao 100 % ee HOMUHANLHOTO
3HaueHus Npu koadduumeHTe molHocTK 0,8, koraa 3HaveHne HOMUHaNbLHOW BLIXOAHON MOLLHOCTU BbilLe UK
paBHo 5 BA. [Ins 6onee HA3KUX 3HavYeHUA OTH umeloT NnorpewHocTb B Npeaenax sagaHHoro knacca TOMHOCTH
npu Ntobom koadphrLMeHTe MOLLHOCTY HOMUHANBHOW Harpy3ku.

MpunmedaHune—TlpeBblleHne 3Ha4eHns1 kKO3 UUNEHTa MOLWHOCTH BCNeACTBUE BUAHUA EMKOCTU COeaNHU-
TenbHbIX kabenen BO BHUMaHue He npuHumaetcs. [Npy HeGONbLWKNX BBIXOAHBIX 3HAYEHUAX HArpy3kn 3TOT 3HEKT MOXHO
HE YYNTLIBaTh M3-32 OYeHb KOPOTKOM ANNHbI COeAMHUTENBHLIX Kabenen.

5.5.4 CtaHaapTM30BaHHbI HOPMUPOBaHHbLIW AMaNa3oH TemMnepaTypbl

Ecnv nHadve He onpegeneHo, cTaHgapTN30BaHHbLIA HOPMUPYEMbIV AnanasoH TeMmnepaTtypbl 4omkeH 6biTb B
WHTepBarne oT HWKHEro 10 BEPXHEro npeaena reMnepaTtypbl OKpyKarLLero Bosayxa B CooTeeTcTumn ¢ 6.1.1.

6 Tpe6oBaHUsA K KOHCTPYKLUUM

6.1 Tpe6boBaHUA K U30NALUMM JaTYMKa NEPBUYHOrO HaNpPsHKeHUsA

TpebosaHus oTHocATes ko BceM Tvnam STH. Onst 3TH ¢ rasoson nsonsiupuen moryt notTpebosaTbes Aonon-
HUTenbHble TpeboBaHus. B HacTosiLLee BpeMsi OHW HAXOAATCA Ha pacCMOTPEHUN.

6.1.1 3Ha4eHMs HOMMHaNbHbIX YPOBHEW U3ONSLUN (KNACCOB U30ONALMK) ANA NePBUYHLIX BBOAOB

HomunHarnbHoe 3HaueHWe ypoBHS U30NALMM (Knacca U3onsumnmn) 4ns gatymka nepBuyHoro HanpskeHns 9TH
onpegensieTcs ero paboumm HanpsbkeHnem (KnaccoM HanpsikeHus) 4ns o6opygosaHus Up.

Mpon3seaeHe HOMUHANBHOMO NEPBUYHOIO HaNPSHKEHUS Uy, oy HA HOMUHAMbHbIA KOS ULMEHT HanNpsDke-
HUA k,, He OOMMKHO NpeBbIWaTh 3HaveHus Up.

6.1.1.1 Ans cnyyas, koraa Up = 0,72 nnn 1,2 kB

Ins nepsuuHbIx BBogos ¢ Up = 0,72 nnn 1,2 kB HoMMHanNbLHoOe 3Ha4YeHe Knacca 13onsiuumn onpegensietcs
HOMUHaIbHBIM UCTbITaTeNbHBIM HanpsiXeHWeM NPOMbILLNEeHHO YacToThbl B COOTBETCTBUM € Tabnuuei 4.

6.1.1.2 Ans cnyyas, korga 3,6 < Up <300 kB

Onsa nepBnyHbIX BBoAoB ¢ Up > 3,6 kB, Ho meHee 300 kB, HOMWHaNbHOE 3HA4YeHWe Knacca U3onsumm
onpenensieTcs UcnblTatenbHbIM CTaH4APTU30BaHHbLIM FPO30BLIM UMMYLCOM U UCTIbITATENbHBIM HANPsKeHWeM
nepemMeHHOro Toka NPOMBbILLEHHOR YacTOTbl B COOTBETCTBMU ¢ Tabnuuer 4.

MpumMmeydaHue—/[nsa HEKOTOPLIX 3HaYeHWi Up yCTaHABMMBAETCS anbTepHATUBHBIN Kace N3onsauum CornacHo
M3K 60071-1.

6.1.1.3 Ons cnyyas, korga Up > 300 kB

Ans nepslyHbLIX BBOoAoB ¢ Up > 300 kB HOMUHanbHOE 3HaYeHne Knacca U3onauumn onpeaensieTcst HoMu-
HanbHbIMW 3HaYEHUSIMU UCTbITaTENbHbIX HAaNPsPKEHUA CTaHAapTU30BaHHbLIX KOMMYTaLMUOHHbLIX Y FPO30BbLIX UM-
MysIbCOB B COOTBETCTBUU C Tabnuuen 5.

MpumeyaHue — Onsa HekoTOpbIX 3Ha4YeHUi Up ycTaHaBNMBaeTCsl anbTePHATUBHLIN KI1ace U30Msiuvm COornacHo
M3K 60071-1.
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Tabnwuuya4d4 — HoMuHanbHbie YPOBHU UCNbITAHWIA NPOYHOCTM uaonsiumm anst 3TH ¢ Hanbonbwmm pabounm Hanpsixke-
HMem Ha nepBu4HbIX BBogax Up < 300 kB

3HaveHne HaubonbLiero HomuHansHoe 3HaveHue ucnbiTaTenbHo- HomMmuHansHoe 3HaveHue
pabodero Hanpshkenuss Up ro HanpsHKeHUs NepeMeHHOro Toka UCMbITATENBHOIO  HanpsKeHUs
(nevicTBytowee), kB NpoMBbILLNeHHO YacToTel UMPucn,, rposoBoro umnyneca UPucn,,
(nevictBytowee), kKB (amnnutygHoe), kB
0,72 3 —
1,2 6 —
3,6 10 20
40
7,2 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
MpumedyaHune—[na yctTaHOBOK pekoMeHayeTcsl BbiIbrpaTb HauBbICLLEE 3HAYEHME HOMUHAINBHOIO Knacca
n3onayun.

Tabnwuuyab5— HoMuHanbHbie YpOBHU UCNbITAHWIA NPOYHOCTM uaonsiumm anst ATH ¢ Hanbonbwmm paboynm Hanpsixke-
HMem Ha nepBu4dHbIX BBogax Up = 300 kB

3HaveHne HaubonbLiero
pabouero HanpsbkeHua Up
(nenctaytowlee), kB

HomMuHanbHOe 3Ha4YeHue UChbITaTenbHo-
ro HanpsKeHUs KOMMYTaLMOHHOIO
wvnyneca UPucn,,,
(amnnutygHoe), kB

HomuHanbHoe 3HaveHue
UCMBITATENBHOTO  HaMnpsXXeHUst
rposoeoro umnyneca U™uen,

(amnnutygHoe), kB

300 750 950
850 1050
362 850 1050
950 1175
420 1050 1300
1050 1425
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Okoryarxue mabnuubl 5

3HaueHne Haubonbluero HomuHanbHoe 3HaueHue UCNbITAaTeNbHO- HomuHanbHoe sHaueHue
pa60t-|ero HanpshkeHus Up ro HanpsikeHna KOMMYyTaunoHHOro UCNBITAaTENBLHOrO HaNpPAXXeHua
(neicTeyowee), kB umnynsca U'Puen,,,, rposoBoro umnyneca U™Pucn,,,
(amnnutygHoe), kB (amnnutynHoe), kB

525 1050 1425

1175 1550

765 1425 1950

1550 2100

MpumevaHuns

1 ﬂj‘lﬂ YCTaHOBOK pekoMeHayeTcsa BbIGI/IpaTb HamBbiCWee 3HavYeHne HOMUHarbHOro Knacca unaonsauun.

2 UcnbiTatenbHble ypoBHU HanpsbkeHnst ¢ Up = 765 kKB okOHYaTenbHO HEe YCTAHOBMNEHbI, MO3TOMY BO3MOXHbI
HEKOTOpble Bapuauum WX 3HAYEHWI Ansi KOMMYTauUOHHOIO U FPO30BOrO UMMYMBLCOB.

T a 6 nwuuya6b— HomuHanbHble YpOBHU UCNbITATENBHBLIX HAaNpPsbkeHuid anst 3TH ¢ Hambornb-
wumMm pabounm HanpspkeHWeM Ha nepBuYHbIX BBogax Up > 300 kB

HoMmuHaneHoe 3HaveHWe UCTbITaTeNnbHOro HomuHarbHoe 3HaueHue NnepemMeHHoro
HanpsXXeHWs rpo3osoro uMmnynsca U™ucn,,,,, ucnbiTatenbHOro Hanpsbkeust U"Puen,
(amnnutygHoe), kB (nencrByiouee), kB

950 395
1050 460
1175 510
1300 570
1425 630
1550 680
1950 880
2100 975

6.1.2 JononHuTenbHble Tpeb6oBaHUA K U3ONALMUA MeXAY NepBUYHbIMU BBOAAMM

6.1.2.1 UcnblTaHe NoBbILLEHHLIM HaMNPsKEHUEM MPOMBILLIIEHHOR YacToThI

MepBUYHbIE BBOALI C HAMBOLLLIMM pabounm HanpspkeHvem ans obopyaosanHus Up =300 kB gonxkHsl BbI-
AepXX1BaTh UCTbITATENbHOE HANPSHKEHWE MPOMBILLIIEHHOR YaCcTOThl B COOTBETCTBUM C BbIGPaHHLIM HaMpshkeHnem
rpo30BOro MMMyrnbsca cornacHo Tabnuue 6.

6.1.2.2 UcnbiTaHe NoBbILLEHHbLIM HAMPsKeHNeM MPOMbILLITEHHOM YacToThl NPy MpoBepKe 3a3eMsieMbIX
nepBUYHbLIX BBOLOB

BbiBoAbl 323eMNeHUst NEPBUYHOMO AaTUMKa HaMPSKEHUS, U30SIMPOBaHHLIE OT Kopryca Ui 060104KM, 40S1-
XHbI BblAepXMBaTL HOMUHANbHOE KpaTKOCPOYHOE UCTbITaTeNbHOe HanpsiKeHne NPoMblLLEeHHOW YacToThl 3 KB
(aevictytolee) B TedeHWe 1 MUH.

6.1.2.3 TpeboBaHUA K YPOBHIO YaCTUYHLIX pa3psiaos

TpeboBaHWs K YPOBHIO YacTUYHbLIX paspsaos npeabasnstoTes K ATH, HaunHasa c Up 27,2 kB.

YpoBeHb YaCcTUYHbLIX Pa3paaoB nocne npeasapuTenbHO NPOBeAeHHbIX UCTIbITaHWA U30NALMN B COOTBET-
cTBuK ¢ 11.2.4 He AOMKeH NpeBblLaTe 3Ha4YeHWIA, NpUBeAeHHbIX B Tabnuue 7, npy UchbiTaTerlbHOM HanpsiXkeHnu,
yKasaHHOM B TOW e Tabnuue.

Tabnwuya7— 3Ha4eHus1 NCNIbITATENbHOIO HAMPSKEHMS M JOMYCTUMbIE YPOBHN YaCTUYHBLIX Pa3pAaoB

JonycTumblii ypoBeHb YACTUHHBLIX PA3PSALOB
MonknioueHie 3HaveHune ucnbiTa- nk
T
Tun 3a3emMneHun NepBUYHBIX e”bHOBn:piréﬁﬂmeHm Tun usonauum
cetu BB -
ORoB (neiicTyiouiee), kB MorpyxeHHasn Teepnasn
B XWOKOCTb

C 3asemneHHoW HeWT-| dPasza Ha 3emnio Up 10 50
panbio (kodthduuneHT 1,2 Up/«/g 5 20
3asemrienmsa < 1,5

:5) ®da3sa Ha a3y 1,2 Up 5 20

16



rocT P M3K 60044-7—2010

OkoHyaHue mabnuusi 7

JonycTumbId ypOBEHb YaCTUYHBIX Pa3pALoB

3HaueHne UcnbITa- nkK
Tun 3asemneHus Monkniouerue
ceTu NepPBUYHBIX TENBHOTO HANPsXXEHUA Tun usonauuu
BBOLOB U"®Pucn
(neiicTBylowiee), kB MorpyxenHas Teepaas
B XWOKOCTb
C vsonupoeaHHoi nnn| ®asa Ha 3emno 1,2 Up 10 50
Hest®deKTUBHO 3a- 1,2 Upl3 5 20

3eMNeHHOW HenTpa-
neo (Ko drumeHT
3asemrnenus < 1,5)

dasa Ha chasy 1,2 Up 5 20

MpumeuvaHnunsa

1 Ecnn TN ceTn Hen3BeCcTeH, TO NPUMEHSIIOTCS 3HAYEHUs, 3a/laHHble Arsl U30NIMPOBAHHON UK He3dheKTUBHO
323eMIIeHHON CceTu.

2 [onyCcTuMBI YpOBEHb YaCTUYHbLIX Pa3psdoB TakkKe PacrnpoCTPaHSIETCSl HA YacTOTbl, OTIIUYHLIE OT HOMMU-
HarnbHOM.

3 MNpwn HOMUHanbHOM HanpsxkeHnn ATH HWxe NpeaenbHOro HanpsikeHust cetu Up, rae OH JOKEH 3KennyaTtu-
pOBaTbCS, 3HAYEHUS] UCMBITATENBHOIO HaMNPsBKEHUs1 U HANPsKeHUs Ansl UBMEPEHUsT YaCTUYHbIX PaspsgoB  MOryT
ObITb cornacoBaHbl Mexay NMPOU3BOAUTENEM U 3aKa3HUKOM.

6.1.2.4 Cpe3aaHHbIil FpO30BOA UMNYILC

Ecnu 370 ncnelTaHne onpegeneHo AoNoNHUTENBHO, TO NePBUYHBIE BBOAbI [OMKHbI BblAepXaTh Hanpsbke-
HWe cpe3aHHOro rpo3oBOro UMMyIbea ¢ aMmnnnTyaon 115 % NonHoro HanPsPKeHUs CTaHAapTU30BaHHOTO IPO30BO-
ro uMmnynbca.

MpumevaHunsa

1 MeHblIne 3Ha4YeHUs NCMbITATENBHOO HaMNPsXKEeHWs1 MOMyT ObiTh COrmacoBaHbl MEXAy U3rOTOBUTENEM U 3aKa3um-
KOM.

2 [axe ecrnv vcnbiTaHWe Cpe3aHHbIM rPO30BLIM UMIMYNLCOM HE NPEAYCMOTPEHO TEXHONOIMEN AATHMKA BbICOKOrO
HanNpPsHKeHWA, TO ero NPoBeAeHne NOMOoraeT NPOBEPUTL YCTONUMBOCTbL BTOPUHHOTO KOHBEPTEPA K BO3AENCTBUIO BbICOKOTO
UMMYNBCHOTO HaMpsKeHWs.

3 UcneiTaTenbHan cxema gomkHa BbiTb cornacoBaHa Mexay U3roToBUTENEM W 3aKa34nKOM.

6.1.2.5 EMKOCTb 1 TaHTeHC yrina AN3nekTpuyYecKuxX noTepb

3TN TpeboBaHWs NPUMEHSIOTCS TonbKo K 3TH ¢ Xugko-MacnsaHon usonsauuer NnepBUYHOro Aatdmka Hanps-
XeHus npu Up 272,5 kB.

3HaueHNs eMKOCTW M TaHreHca yrna ananekrpudeckux notepb (tg 8) nsonauum aosmkHol 6biTe onpeaeneHbl
npu HOMWHaNLHOR YacToTe U YPOBHE HanpshkeHusl B Npegenax guanasoHa ot 10 kB ao Up/ﬁ.

MpumevyaHnunsa

1 3apaveit ucnbiTaHusa sBNsieTCA NPoBepka ctabunbHOCTH NpoussoacTea. MNpegens Ana A4ONYCTUMBIX OTKITOHEHMIA
MoryT BbITb COrnacoBaHbl Mexay U3roTOBUTENEM U 3aKa3UNKOM.

2 TaHreHc yrna guanekTpuueckMx NOTEPb 3aBUCUT OT TUNA U3ONSILMK, HAaNPSXKEHUA U TeMnepaTypbl. Ero 3HaveHune

npu Up/«/g M TeMnepaType okpyxatouwei cpeabl 00bvHO He npesbiwaeT 0,005.
3 Ansa HekoTopbix TMNOB OTH cnoxHo MHTEpNpeTUpOBaTh pe3yrnbTaTbl UCNbITAHWN.

6.1.3 TpeGoBaHUsA K BHELUHEN U3onsaLUu

6.1.3.1 3arpsizHeHne

Ona 3TH Hapy>KHOrO NCNOMHEHUS1 C KepaMUYeCKOR U3oNsILNEN, YyBCTBUTESbHLIX K 3arpsis3HeHUsaIM, AnuHa
NyTU TOKa YTEUKW NPY pasnnyHbIX YPOBHSIX 3arpsisHeHUs npuesedeHa B Tabnuue 8.

Ta6nwuuya8—[lnuHa nyTv ToKa yTeuku

MuHumManeHoOe 3HaYeHue [ANUHbI OnuHa nyTn Toka yTeuku
YpoBeHb 3arpsiaHeHust nyTu TOKa yTe4ku
ma/kB 1 2 PaspsnHoe paccTosiHue
| — Ierkvin 16
Il — CpepgHun 20 <3,5
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MuHumanbHoe 3HauveHue AONUHbI ,D,HI/IHa NyTU TOKa YTEYKKU
YpoBeHb 3arpsisHeHust nyTv TOKa YTEYKU
mw/kB 1 2 PaspsHoe paccTosiHue
Il — CunbHbIA 25
IV — OuveHb cunbHbIN 31 <4,0

1) OTHOwWeEHWE ANUHBI MYTW TOKA YTEUKU Mexay ha3oi U 3eMneil K CpefHeKBaApaTUUEcKOMy MexaydasHoMy
npeaensHOMY HanpsbkeHuio ansi obopyaosanus (cm. MOK 60071-1).

2) bonee noapo6Has MHGOPMALMA U AONYCTUMbIE OTKMOHEHUS 3HAYEHWIi ANWHLI MyTW YTEUKN Npu NPON3BOA-
crBe gaHbl B MOK 60815.

MpumevaHusn

1 CBOWCTBa U30MSALMOHHON NOBEPXHOCTU B 3HAUUTENBHOW CTENEHU 3aBUCAT OT POPMbI U30NATOPA.

2 B cnabo 3arpsi3HeHHbIX 06nacTsiX npu HanMuuM OMnbiTa 3KCMyaTauMm MOXET UCNONb30BaThCA ANMHA MYTH
TOKa yTedkmn Huxke 16, Ho He meHee 12 mm/kB.

3 Mpu cUnNbHOM 3arpsi3HEHUU ANIMHA NyTK TokKa yTeukn 31 mm/kB moxeT He cooTBeTcTBOBaTh TpeboBaHusam. B
3aBMCMMOCTM OT OMbITa JKCNNyataumm u/unm ot pe3ynbTaToB 1abopaTopHbIX UCMLITAHWUA ANMHA NYTU TOKA YTEYKU
MOXeT GbiTb yBENUUYeHa, B HEKOTOPLIX Cryyasix Heobxoauma nepuoauyeckasl NPOMbIBKA M30MNsLMN.

6.2 Tp96OBaHMﬂ K u3onsauymMv HU3KOBOJbTHbLIX KOMNOHEHTOB

HUW3KOBONbTHBLIE KOMMOHEHTLI 0BLIYHO BKITIOYAKT B cebs1 HECKOIBKO Lienel ¢ ranbBaHU4eckon n3onaumen
Mexay HUMK. 3Ta U30MALMA A0MKHA COOTBETCTBOBaTL TPEbOBaHUAM, NpeacTaBneHHbLIM HAXeE.

6.2.1 CnocobHOCTb BbiAepPXUBaTb UCNbITaTeNIbHOE MOBLIWEHHOe HanpsiXeHue NPOMbIWNeHHON
YacToThbl

3Ha4veHune ucnbITaTenbLHOro HanpsxkeHust: 2 kB (aencteytoLlee).

6.2.2 Cnoco6GHOCTL BbiAepXXUBaTb UMNYNbCHOE HanpsbkeHue

3HaveHuWe ucnsiTaTenbHOro HanpsbkeHust: S kB (amnnuTyaHoe).

6.3 Cnoco6HOCTL BblAepKMBaTh HaNpsAXeHUe KOPOTKOTro 3aMblKaHUA

OTH gonxeH 6bITk pazpaboTaH U CNPOeKTUpoBaH Tak, YTobbl 6e3 NoBpexaeHUs BblAepXXMBaTh B TeHeHUe
60 ¢ MexaHW4yeckue 1 TennoBble BO3AEUCTBUS OT BHELLHETO KOPOTKOrO 3amMblKaHUA Ha BTOPUYHbLIX BbIBOAAX Npu
nogaye HOMUHaMLHOro HanpsXeHUs.

MpounssoanTenb 4OKEH ykasaTb cnocob orpaHUYeHWs Toka Ha Bbixode (Npu ero Hanuyuuv), Hanpymep
NpSIMOYronbHOro konebaHusi NepeMeHHOro Toka, aMmnnMTyaHoe 3HaveHue KoToporo B 1,2 pasa Bbllle Makcu-
MarbkHoro.

MoTpebuTento BaXkHO 3HaTb, YTO NPU OrpaHUYEeHUM TOKa Ha BbIXoAe NpUMEHeHWe NpeaoxpaHuTenein ans
YCTPaHeHUs KOPOTKOro 3amblkaHUA He achdekTnaHO. MoaTomy STH AomkeH BbiaepXuBaTb HanpsKeHUe KOPOTKO-
ro 3amblkaHusi B TeHeHue bonee ANUTENbHOrO BpeMeHU, Yem Heo6X0aNMO Anst cropaHus NpeaoxXpaHuTens.

MpounssoanTens ykasoiBaeT BpeMs, Tpebyemoe Anst BOCCTaHOBNEHUS1 BTOPUYHOIO HaNpsbkeHus (B 3aaaH-
HOM Knacce TOYHOCTU) Nocne yCTpaHeHUA KOPOTKOro 3aMbIKaHUA (ANA yTOUHEHUs1 AOMNONHUTENbHBIX TpeboBaHui
cm. 8.9 1 8.10).

6.4 'paHuLbl NOBLIWEHUA TeMNepaTypbl

6.4.1 O6wue TpeGoBaHuA

OTH gonxkeH 6bITh paspaboTaH U CKOHCTPYMPOBaH TakMm 06pa3oMm, UTobbI BelaepkuBaTh 63 NoBpeXaAeHNA 1
NpeBbILLEHWIA YCTaHOBMNEHHBIX YPOBHEN TeMnepaTypbl HarpeBa KOMMNOHEHTOB TEMOBbLIE BO3AEACTBUA, BbI3BaHHbIE:

- NpeBbILEeHNeM MakCUMarbHON TemnepaTypbl OKpyXatoLen cpeasbl;

- U3MEHEeHWEeM HOMUHaNbHOW YaCTOoThI;

- yBenu4yeHuem B 1,2 pasza HOMUHaNbLHOIO NEPBUYHOTO HANPSXKEHUS;

- NpeBbILLEHNEM MaKCUMAalbHON MOLWHOCTU pacceuBaHUA BTOPUYHOMO KOHBEpTepa U3-3a yBenu4eHus Ha-
NPSYKEHWUA 3NEKTPONUTaAHUS /UMW BTOPUYHOR Harpysku.

6.4.2 lononHuTenbHble Tpe6oBaHUA

OTH ponxeH 6bITh pa3paboTaH U CKOHCTPYUPOBaH Tak, YTo6bI BbiAepXXUBaTL 63 NoBpeXaeHUA Tennosble
BO30eWCTBUSA, BbI3BaHHbIE YCINOBUSIMU, ONUCaHHBIMK B 6.4.1, npu koadhduLMeHTe nepeHanpsbkeHns u anuTtenb-
HOCTW, yKazaHHbIX B Tabnue 3.
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Lienk ucnelTaHWs — NpoBEpUTL AMUCCUIO OT KOPOHHBIX pa3paaos, cozaasaembix STH. OCHOBHLIMU UCTOM-
HUKaMu 3TUX paspsiioB SIBMSIOTCA BLICOKOBONbTHLIE YHACTKU U YaCTUYHbIE paspsabl Ha NOBEPXHOCTU Kopnyca
usonsaTopa. McneitaHne umeeT BaxkHoe 3HadeHue ans 3TH ¢ Up > 123 kB.

MpoLeaypa ncnbiTaHs HAXOAUTCA Ha PAaCCMOTPEHUN.

6.6 Tpe6oBaHUsA NO YCTOWYMBOCTU K NepeHanpsHKeHUsAM

Llenb nenbiTaHust — NPOKOHTPOMNMPOBaTh pacnpocTpaHeH1e nepeHanpsbkeHWid, nepeaBaeMblxX OT NepBuy-
HOro BBOJA K BTOpUYHOMY BhiBogy OTH unu ero snektponutaHuio. OCHOBHLIM MCTOYHUKOM NEpeHanpskeHui
AIBMAETCA KOMMYyTaLMs! BbICOKOBOSLTHOTO 060pYA0BaHUS.

Mpoueaypa UCTbITaHNA HAXOAMTCA Ha PACCMOTPEHUN.

6.7 Tpe6GoBaHMsA K aneKTpoMarHUTHOW coBmecTtumocTu (AMC)

OMC — aT0 cnocobHocTL 060pYAOBaHUA UNU CUCTEMbI HOPMarbHO (PYHKLMOHUPOBATL MPU YCNOBUSIX BO3-
OeNCTBYSA BHELLHEro 3NEeKTpOMarHUTHOro nons, 6e3 cozaaHmst aneKTpoMarHUTHLIX NoMex HeJoMyCTMMOrO YPOBHS

(IEV 161-01-07).

YUT06bI oLleHUTL NoBeaeHre OTH B a1eKTpOMarHMTHOM OKPY>KeHUW, He0BXOAMMO YCTaHOBUTL COOTBETCTBYHO-
Lime npegensl SaMUCCUn N YCTORYMBOCTU. Llenb Kaxkaoro UcnbITaHUsi onvcaHa HukKe.

[MpunmedyaHuwune —[JononHutensHo cm. B.5.2.

6.7.1 Tpe6oBaHUA kK aMuccum

Momumo TpeboBaHwWii K NpeaenamM SMUCCUM OT HanpsbKeHUn paguonomex (McrnbiTaHue Ha paaMonomMexm) n
nepeHanpsbkeHust, ana 3TH 4omkHbl 6bITb COOTBETCTBEHHO UCTILITaHbI NpeAenbl 3MACCUN, pacCMaTpyBaEMbIe B

CISPR 11.

6.7.2 Tpe6oBaHUA K yCTONYMBOCTH

MepeyeHb UcnbiTaHWA, Npremnemblx ans ATH, Ansa onpeaeneHHbLIX KNaccoB 6€30NacHOCTU U KpUTepUn nx

OLieHKV AaHbl B Tabnuue 9.

Opyrue ncnelTaHus, KOTOPble MOTYT NPeACTaBnATL UHTEPEeC, HAaXOAATCH Ha PACCMOTPEHUM.
6.7.2.1 FapMoHUYecK1e N HTepPrapMoHUYeckne NoMexu
Lienb ucnbiTaHus — npoBepuTb ycTonumMBocTb OTH K rapMOHUYECKUM U UHTEPrapMOHUYECKUM COCTaBNAD-
LLIMM HU3KOBOMbTHOrO anekTponuTaHus ATH. 3To ucneiTaHne NpMMEHUMO ToNbKO K 3TH, NCNonNb3yowmm anekT-
pOMUTaHWe OT UCTOYHMKA HaNPSPKEHUSI NEPEMEHHOIO ToKa.

6.7.2.2 MeaneHHoe namMeHeHWe HanpsyKeHUs 3NeKTPonMTaHus

Llenb nenbiTaHs — NpoBepuTh yCTonunBocTb TH K MeAneHHbIM U3MEHEHUSIM HaNPSXKEHUS HU3KOBONLT-

HOTO 3S1eKTponnuTaHua.

TpeboBaHue pacnpocTpaHsaeTcs Ha 3NeKTPONUTaHNe OT UCTOYHUKOB HaNpsKeHUs1 nepemMeHHOro Unn NocTo-

AHHOIO TOKa.

T a6 nwuuya9— TpeboBaHusi K UCMILITAHUAM HA YCTONYMBOCTb

YcnoBusi ucnbitaHuA

Ccbinka Ha ctaHgapTt

Knacc 6GesonacHocTtu

Kputepuin oueHku

[apMOHMKM M MHTeprapmoHukn ) Ha paccmoTpennn 2 A
]

MeaneHHoe nameHeHue HanpsHKeHUs M3K 61000-4-11 OT+12% no -15 % A

anekrponutanus

MepneHHOe M3MeHEeHWe HanpsbkeHus Ha paccmoTtpennn — A

anexTponuTanust 2 2]

[MpoBanbl HanpspkeHUst 1 KOpOTKUE 3a- M3K 61000-4-11 30 % ana 0,02 ¢ A

mbikatus 1 100 % ans 0,1 ¢

MpoBanbl HaNpspKeHUst U KOPOTKME 3a- M3K 61000-4-29 50 % ana 0,1c¢ A

MblkaHus 2 2] 100 % ans 0,05 ¢

YCTOWUMBOCTb K NEPEXOAHBLIM MPOLEeC- M3K 61000-4-5 4 b

cam

BbICTpbIil anekTpuyecknii cnag/sbibpoc M3K 61000-4-4 4 b
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OkoH4aHue mabnuubl 9

Yenosus ucnbitaHua Ccbinka Ha cTtaHgapTt Knacc 6e3onacHocTn Kputepuii oueHku
YCTOWUMBOCTD K KonebaTtenbHbIM BONTHaM M3K 61000-4-12 3
OnekTpocTaTMyeckun paspsg, M3K 61000-4-2 2
YCTOMYMBOCTb K MarHUTHbLIM NONSAM NPO- M3K 61000-4-8 5
MbILUSIEHHONW YacTOTbI
YCTOWYMBOCTb K UMNYMNbCHBIM MarHuT- M3K 61000-4-9 5 b
HbIM NOMNSAM
YcTOMUMBOCTb K konebatenbHbIM MarHmT- MO3K 61000-4-10 5 b
HbIM NOMAM
YCTOMYMBOCTb K paguauum, pagmodacTtoT- M3K 61000-4-3 3 A
HbIM M3MNYYEeHUSIM U 3NEKTPOMAarHUTHbIM
nonam

1) MpumeHnmo Tornbko kK OTH ¢ UCTOYHUKOM 3MeKTPONUTaHUSA NepeMeHHOro Toka.
2) MpuMeHUMo Tonbko K ATH ¢ UCTOUHNMKOM SMEKTPONUTaHUs! NOCTOSIHHOTO TOKA.

MpumevaHnwusn

1 A — MNpwu paboumnx ycrnoeusix B npegenax TEXHNHECKUX XapakTepUCTUK.

2 b — [JonyckaeTca BpeMeHHOe yXYALLEHNE XapaKkTepUCTUK M3MepeHna unn OYyHKLUMOHNPOBAHWA cCaMmoanarHo-
CTUKM C MOCreayowmm camoBoccTaHoBneHnem. He gonyckaetca nepeHanpsikeHme Boiwe 500 B n yxygweHvne dyHk-
LUMOHUPOBaHUA 3aWmTHbIX OTH.

* NcTouHnku gaHbl B pasgene bubnuorpadwus.

6.7.2.3 YCTONYMBOCTL K NpoBanamM HanpsikeHUs U KOPOTKUM 3aMblKaHUSAM

Llenb ncnelTaHna — npoBepuTb yeTohuneocTb 3TH K npoBanam HanpsXkeHUst Unu K ero npepbiBaHUsIM,
BbI3BaHHbIM KOPOTKAM 3aMbIKaHWEM HU3KOBOMbTHOMO UCTOUHUKA anekTponutaHus 3TH. 31o TpeboBaHme pacnpo-
CTPaHSAETCA Ha UCTOYHUKM 3NEKTPONUTAHWSA NEPEMEHHOTO U NOCTOSIHHOTO TOKA.

6.7.2.4 YCTONYMBOCTb K NEpexoHbIM npoueccam

Llenb ncnbltaHmsa — npoBepuTb yeTorumnocTb OTH k ogHOHanpaBneHHbIM NepexoaHbIM npoLeccam, Bbla-
BaHHbIM NepeHanpsikeHUsIMU BCAeACTBUE KOMMYTaLMY yHacTKOB B CUTOBOM CETU 1 pa3psaoB MOSTHUA (NPsiMbIX
UK KOCBEHHBIX). 3TO UCMNbITaHNE OYeHb BaXKHO Ars1 CETEW BbICOKOTO HaMPSPKEHUS U BbICOKOBOLTHBIX YCTAHOBOK
n3-3a 60sLLLOM BEPOSATHOCTU 6NM3KOro paspsiga MOnHUK.

6.7.2.5 YCTOMYMBOCTb K BLICTPbLIM HECTALMOHAPHLIM aMeKTpruiecknm bpockam (cnagam/Belbpocam)

Llenb ncnblraHusa — npoBepuTh yeTorumBocTb ATH K anekTpuyecknm 6pockam oveHb KOPOTKUX HecTalmo-
HapHbIX PEXMMOB, MPOU3BEAEHHLIM MepekioYeHneM MasblX MHAYKTUBHbLIX HAarpy3oK, Apebe3roM KOHTaKToB perne
(KOHAYKTVBHbIE NOMEXM), MEePEKIIOYEHNEM BbICOKOBOSILTHOM (B YaCTHOCTU, 3rerasoBoi SFg 1 BakyyMHOR) KOM-
MyTaLMOHHON annapaTtypbl (M3nydaemble NOMEeXH).

6.7.2.6 YCTONYMBOCTb K KonebaTenbHbIM BOSTHaM

Llenb ncnblTaHusa — npoBepuTs YCToNYMBOCTL S TH K nepnogmnyecky NoBTOPSAOLWUMCS 3aTyXatoLmMM Kone-
6aTenbHbIM BOSTHAM, BO3HUKAIOLLUM B HU3KOBOJSLTHBLIX LiensiX 13-3a NpoLecCoB KOMMYTaLMK B CETAX BbICOKOrO
HanpsbKeHUs1 UMY Ha BbICOKOBObTHbLIX MOACTaHLMUSAX (B U30NATOPAX BLICOKOrO HAMPSKEHWS1, Ha BbICOKOBOSbTHbIX
NOACTaHLMSX € OTKPLITEIMU pacnpeaenuTensHbIMY YCTPOUCTBaMU LLMHHBIX NepeknovaTenei); npu HapyLueHnsx
B paboTe C BbICOKUM HanpsKeHUEM; UIK MPpU 3aMblKaHUAX B CETAX BbICOKOTO HaMNPsKeHNS.

6.7.2.7 YCTOMYMBOCTb K 3NEKTpOCTaTUYECKUM paspsaam

Llenb ncneitaHuss — npoBepuTh ycTounBocTb 3TH k anekTpocTaTudeckum paspsigam (3CP), creHepupo-
BaHHbIM KacaHueM ofexasl ornepatopa (HenocpeAcTBEHHO UMW NPY NOMOLLY MHCTPYMEHTa) K 060pya0BaHNIo U
€ro OKpPY>XeHU0.

B uenomM aTo He uMeeT BoNbLLIOIo 3HaYeHUs], MOTOMY YTO 3M1eKTPOHHbIe YacTn ATH HaxoaAaTcs Ha OTKPLITOM
BO3yXe WU B 32KPbITOM NOMELLEHUN 1 0BbIMHO pacnonoXeHbl HenocpeACTBEHHO Ha nony 6e3 cuHTeTUu4eckoro
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koBpa unun meGenn nobnusoctu. Kpome Toro, B Liensix 6e3onacHOCTU Takue YacTu 0BbIMHO YCTaHOBMNEHLI B MeTar-
JIM4eCcKOM Kopnyce, MMetoLLIeM HagexXHoe, XOPOLLO KOHTPONMpyeMoe 3a3eMreHre Lenu, nosToMy BeposiTHOCTb
BO3HUKHOBEHUs1 QCP HUYTOXHO Mana.

6.7.2.8 YCTONYMBOCTb K MarHUTHbIM MOSISIM NMPOMBbILLIEHHON YacToThl

Llenb ncnbiTaHnst — npoBepuTh ycTounBocTs ATH Kk BO3AEACTBUIO MarHUTHbLIX Nonei NpoMbILLIIEHHOR
YacToThl, BO3HMKaOLWMX BGNN3M CUMOBLIX kabenel (TpoBOAOB ceTH), TPaHChopMaTOPOB U T. 4. B HopMasibHOM
U aBapUiAHOM COCTOSIHWUW. OTO UCTbITaHUe UMeeT 6onbLuoe 3Ha4YeHWe BCreacTBre BO3MOXHOM aKenyaTaLmm
3NeKTPOoHHbIX YacTelt STH B HenocpeacTBEHHOR 6IM30CTN K CUMOBLIM LIEMSIM.

6.7.2.9 YCTORYMBOCTE K UMMYNbCHBIM MarHUTHLIM MOsiM

Llenk ncnbitaHns — npoBepuTb YCToRUMBOCTE STH K BO3AEACTBUIO UMMYbCHBIX MarHUTHBIX Nonen, creHe-
pVPOBaHHLIX yaapamMun MOMTHWW B 34aHUs, METann4eckme COOPYKeHUs U cUcTeMbl 3a3eMneHus. 3To UCMbITaHue
ABNSAETCA BAXHbLIM 4151 CETEW BEICOKOTO HaMnpsiKeHWs! U BbICOKOBOSTbTHBLIX YCTAHOBOK BCNEACTBUE MOBbLILLEHHOM
BEPOSITHOCTM MOABEPKEHHOCTU yaapam MOSTHUN.

6.7.2.10 YcTon4mBOCTb K KonebaTenbHbIM MarHUTHBIM MOV

Lenb ncnelTaHns — nposepuTs yeTondunBocTb OTH Kk konebaTensHbIM MarHUTHbIM MONAM, creHepuposaH-
HbIM MepeKTtoHeHNEeM BbICOKOTO HaMpPsPKeHWs. TO UCTbITaHWE ABMSIETCS BaXKHBIM 4151 onpeeneHns BO3MOXHO-
CTW MCMOMb30BaHWS 3NEKTPOHHOTO 060PYA0BaHMS Ha BbICOKOBOMbTHBIX MOACTAHLUSIX.

6.7.2.11 YCTONYMBOCTbL K paaMo4acTOTHOMY 3N1EeKTPOMarHUTHOMY Mosio

Llenb ncnbitTaHnss — npoBepuTb yeTonunBoCcTb ATH K aNeKTpoMarHUTHbLIM MOJSISIM, CreHepMPOBaHHbLIM pa-
avonepegaTynkaMmun Unu 4pyruMm yCTponcTBamm, U3ydaoLLMMy pagmodacToTHYIO 311eKTPOMarHUTHYI0 S3Hepruio.
BaxxHbIM hakTopoM SIBNAETCS NpoBepKa BO3MOXKHOCTW NCTOSNB30BaHUA B HENOCPEeACTBEHHOM 6IM30CTH OT BbICO-
KOBOJbTHLIX YCTAHOBOK MOPTATUBHBLIX PaANOCTaHLMIA 1 MOBUNBHBIX TenedoHOB.

6.8 Tpe6oBaHUA K HAAEXHOCTHU

TpeboaHus k HagexxHocTV 3TH cpaBHUMBI € TPEGOBaAHUSAMU [N aHANOMMYHBIX 3MEKTPOHHBIX KOMMOHEHTOB
Ha noactaHuusax. HagexHocTe 3TH gomkHa 6bITh Takke paccMoTpeHa.

6.9 YcToM4YMBOCTb K aBAPUAHOMY peXxumMy pa6oThbl

B 3aBMCMMOCTM OT UCTIONb3YEMOi TEXHONOTUW UCTbITAHWE Ha YCTOMYMBOCTb K KOPOTKOMY 3aMbIKaHUIO U
neperpesy NPUMEHUMO TOMBKO K BTOPUMHOMY KOHBEPTEPY.

Mpumeyanune—Tllpegnonaraercs, 4To 4aTHUK NEPBUYHOIO HANPSXXEHUA K Apyrue vactn 3TH, 3a ncknovenn-
€M BTOPUYHOIO KOHBEPTEepa, AOIKHbI COOTBETCTBOBATL TOMbkO TpeGoBaHMAM paGoqnx ycrosuii NPUMEHEHWS], €CIN HeT
OPYruUx ykazaHun.

6.10 CurHanusauus o6 aBapMMHOM pexume paboTbl

YT06bI M36€XKaTb NOXKHBLIX OTKITIOYEHUIA 3aWmnTHBIX pene, 3TH agonkeH BoipabaTbiBaTh AONOMHUTESbHBIE
CUrHanbl UHAWKaLWK, KOTopble MOryT 6bITb UCNOSL30BaHbI B Cry4ae BO3HUKHOBEHUS:

- KOPOTKOTO 3aMblKaHWsi BO BTOPUHHOW Lienu;

- BHYTpeHHen Henonagku, obHapy>XeHHOR NPy BbINOAHEHUW CamMOANarHOCTUKK;

- NpepbiBaHNA UK NpoBasia HanpPsHKeHUA 3NeKTPONUTaHUS.

CuvrHan uHaukaumm gosrmkeH 6bITb NONyYeH 3a BpeMsi MeHbLue YeM 4 Mc.

6.11 Tpe6oBaHUs K MEXAHUYECKON NPOYHOCTHU

O TpebosaHna npumeHsitoTcA Tonbko Kk ATH ¢ npegenbHbIM HanpsbkeHuem Ana oGopyaoBaHus
Up =72,5 kB v BbiWwe.

B tabnuue 10 gaHbl pekomeHAaLMn OTHOCUTENBHO CTAaTUYECKUX Harpy3ok, K KOTOPbIM A0MKHbI BbITb YCTOMN-
yuBbl ATH, B TOM uncne Harpyaky oT BeTpa U Nbaa.

YkasaHHble UcnbiTatenbHble Harpysku NpUknaabIsaloTcs B 0OOM HanpaBneHUn K nepBUYHLIM BBOAAM.

Mpu yctaHoeke OTH B 3akpbITOM pacnpeaenuTensHOM YCTPOWCTBE, IAe UCNONb3yeTCsl A0MNONHUTENBHOoe
anekTpuyeckoe KOMMyTaLoHHoe 06opyaoBaHWNe, No cornalleHnio Mexxay NpovM3BoaUTENeM 1 3aka34nkom Mo-
XET MPOBOAUTLCS UCTbITAHWE Ha BUDPOYCTONHNBOCTD.
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T a6 nwvuya 10 — UcneiTaHne Ha yCTOMYMBOCTB K CTATUHECKMM Harpy3kam

YCTOWYMBOCTL K CTAaTUMECKUM Harpyskam Fp, N
3HadveHne HauBbICLLIEro
pabouero HanpsixeHus Up, 9TH ¢ BBOfAMM
kB NPOXOAHBLIMM TOKOBLIMU
HanpsxeHus
Harpy3ska Harpy3ska
knacc 1 knace 2
Ot 72,5 po 100 500 1250 2500
O1 123 po 170 1000 2000 3000
Ot 245 po 362 1250 2500 4000
> 420 1500 4000 5000

MpumevaHns

1 Cymma Harpy3ok, AelcTBylowmx B 06bluHbIX paboumnx ycrnoBusix skcnryartaumm, He forxkHa npesbiwarb 50 %
mcnbITaTenbHbIX.

2 B HekoTopbix cnyyasix OTH ¢ npoxogHbiMu TOKOBLIMY BBOAAMM AOIDKHBI BbIAEPXKUBATL PEAKO BCTpeyarlmecs
3KCTpeManbHble AMHAMUYECKME Harpy3kn (Hanpumep, KOPOTKME 3aMblKaHWsl), KOTOPbIe MOryT npeBbiwaTtb B 1,4 pa3a
cTaTu4eckylio.

3 [na paga npMMeHeHurn BO3MOXHA HEO6X0aMMOCTb onpedeneHusi CONPOTUBMNEHNST KPYUEHUIO NEPBUYHBIX
BBOAOB. BenuunHa npuknagbiBaemMoro KpyTawero MoOMeHTa Npu UenbiTaHum AomkHa 6biTe cornmacoBaHa Mexay npous-
BOAUTENEM U 3aKA34MKOM.

6.12 BbiBoAbl 3a3eMMneHnn

6.12.1 3azeMneHu”e AaT4YUKa NePBUUHOrO HaNpsKeHUA U NepBUYHOIO KOHBEpTepa

HaunHasa ¢ Up > 1,2 kB, Bce MeTannuyeckue 4Yactin 3TH (ecnv nmetoTcst) AomkHbI 6biTb 0becneyveHbl
HaeXHbIM 3a3eMieHneMm ¢ ogHUM unu 6onee nerko AOCTYMNHLIM BUHTOBLIM 32>KUMOM ANs MOAKIIOYEHNS K
3a3eMmsoLLLEeMY MPOBOAHUKY, NOAXOAALLEMY ANA YKa3aHHbLIX YCITOBUNA.

OnameTp BMHTOB 3a)KMMa 3a3eMIeHust AoMmKeH bbITb He MeHee 8 Mm ansa Up < 36 kB 1 He meHee 12 MM —
ans Up > 36 kB.

6.12.2 3azeMneHne BTOPUYHOIO KOHBepTepa

HauuHas c Up > 1,2 kB, BTOpUYHbIE BbIBOALI BTOPUYHOMO KOHBEepTepa STH AomkHbI BbITb CIPOEKTUPOBaHLI
Takum 06pa3oM, UTOObI KaxKablid U3 HUX MOT BbiTb 3a3eMNeH anbTepHaTUBHO U HE3aBUCUMO, HE NPEeNnATCTBYS
NOAKIMTHOYEHWNIO K BTOPUYHOW Lieni.

7 Knaccudpmkauma ncnbiTaHMm

UcnbiTaHus, ykazaHHbIe B HACTOsILIEM CTaHAapTe, KnaccudgpLMpyroTes kak TUNoBbIe, NpUeMo-CAaTOYHbIE U
crneuparbHble.

7.1 TunoBble UCNbITAHUA

UcneiraHus 3TH npoeoaaTca 4ns Kaxgoro Tyna TpaHcchopMaTopos, YTobbl NpogeMoHCTPUpOoBaTh UX COOT-
BETCTBMWE TpeboBaHWsIM O4HOW 1 TOW Xe crneuudurkalmmn 6e3 ydyeta TpeboBaHWi, NpedbABNSIEMbIX NMPU NPUEMO-
COATOYHBIX UCMbITAHUSIX.

M pnmevaHumne — Mo cornaweHnuto Mexay npomssogutenem N 3akas3vmkomMm gaHHble UCNbITaHUA MOTyT CHUTaTbCA
NONOXUTENbHBIMU U NMPU HE3HAYNTETIbHbIX OTKITOHEHUAX OT CI'IeLWI(bI/IKaLI,VIVI, ecnn NMerTCA.

Tun ucnbITaHui:

a) rpo30BbIM UMMYbCOM (CM. 8.1.2);

b) KOMMyTaLNOHHBIM UMNYBCOM (CM. 8.1.3);

¢) Ha BnaxHocTe ans 3TH HapyxHoro ncnonHexus (cm. 8.2);
d) Ha NpoBEPKY TOUHOCTU U3MepPeHWIA (cM. 8.3);

€) Ha YyCTOMUMBOCTL K aBapuiAiHbIM pexxumam paboTbl (cM. 8.4);
f) Ha ycToR4MBOCTL K paguonomexam (cMm. 8.5);

g) Ha YCTONYMBOCTb K MepeHanpsikeHnsiM (cMm. 8.6);

h) Ha anNekTpoOMarHUTHYH COBMECTMMOCTL: amuccust (cM. 8.7.1);
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i) Ha 2NEKTPOMArHUTHY COBMECTUMOCTb: YCTOMUMBOCTb (CM. 8.7.2);
j) Ha YCTOMYMBOCTb HU3KOBOMBTHLIX KOMMOHEHTOB K MMMYSIbCHBIM HANPsbkeHUsIM (CM. 8.8);
K) Ha ycTOMUMBOCTL K NepexoAHbIM npoLeccam npu (cM. 8.9):
1) KOPOTKOM 3aMbIKaHWW B NEPBUYHON Lienu (cM. 8.9.1),
2) NOBTOPHOM BKJHOYEHUW B IMHUM C OCTATOYHbLIM 3apsiaoM (cM. 8.9.2).
TunoBble UCMbITAHUSA AWSNEKTPUKA Ha ANINIEKTPUYECKYIO MPOYHOCTL U30NALMU A0MKHLI NPOBOANTLCS Ha
TakoM e TpaHcdopmaTope, HO He NOABEPrHYTOM APYIMM UCTILITAHUAIM, €CITU HE YKa3aHo uHave.
Mocre BLIGOPOUHbIX TUNOBLIX UCMbITaHWi STH B cOOTBETCTBUM € 7.1 KaxabI U3 HUX AosKeH BbITb Noasep-
rHYT BCEM NYHKTaM MPUEMO-CAATOYHBIX UCTIbITAHWIA B COOTBETCTBUM C 7.2.

7.2 MNpuemo-caaToYHble UCNbITAHUA

UcnbiTaHusam noagsepraeTea kaxabid OTH.

Twn UcnbITaHWUA U NPOBEPOK:

a) NpoBepka MapKUPOBKK Ha BBOAAX M BeiBodax (cM. 9.1);

b) ucnbiTaHUs Ha CTOWKOCTb NEePBUYHBLIX BBOAOB K MOBbILLEHHOMY HanpsiKeHWI0 MPOMBbILLITEHHOW YacToTbl
(c™m. 9.2);

C) U3MepeHMe YacTUYHbIX paspsagdos (cm. 9.2.4);

d) McnblTaHWsA Ha CTOWKOCTb BTOPUUHBIX BEIBOAOB K MOBLILLEHHOMY HaMpPs)KEHWI0 NPOMBILLIIEHHON YacToTbl
(cm. 9.3);

€) UCMbITaHNA Ha NPOBEPKY TOYHOCTU U3MePEHUiA (CM. 9.4).

Kpome 1cnbiTaHWi Ha NpoBepKY TOUHOCTU N3MEPEHUIA MO €), KOTOopble AOMKHbI ObiTb BbINOMHEHbLI Nocne
ucneiTaHuii no b), ) n d), nopsAaok 1 BO3MOXXHaA KOMBUHaLMA APYIUX UCNbITaHWIA He pernamMeHTUPOBaHbI.

7.3 CneunanbHble UCNbLITAHUA

UcnbiTaHnsa, OTNUYHBIE OT TUNOBBIX UMK NPUEMO-CAATOYHBIX UCTNLITAaHWUIA 1 CornacoBaHHbIe MeXay NPOU3BO-
anTeneM 1 3akas4mMkoM, HasblBarOTCA CreLnanbHLIMU.

O6bem UcnbiTaHWi 1 NPOBEPOK:

a) UCTbITaHWe 3MeKTPUYECKON MPOYHOCTU U30NALMU NEPBUYHBIX BBOAOB CPE3aHHLIM MPO30BLIM UMMYIILCOM
(cm. 10.1);

b) namepeHmne emkocT U TaHreHca yrna guanekrTpudeckux noteps (cm. 10.2);

C) MCNbITaHWUS Ha MeXaHWYecKyto NpovHocTs (cm. 10.3).

8 TunoBble UcnbITaHUA

8.1 UcnbITaHus anekTpu4eckoil NPOYHOCTM M3ONSALUM NePBUYHBIX BBOAOB UMNYTbCHbIM
HanpsikeHUeM

8.1.1 O6wme Tpe6oBaHUA

UcnbiTaHnsa MNyNbCHBLIM HanpsXXeHneM A0SMKHbI MpoBOAUTLCA B cooTBeTCTBUM ¢ MOK 60060.

McnblTaHna UMy bCHbIM HanpsiX)XeHnem obbl4HO NPOBOAATCA MPW 3HAYEHUSIX MPOGHOIO YPOBHS 1 3aTeM
npy 3HaYEHUAX HOMUHANBLHOMO YPOBHS. 3HAYEHUs1 UMMYILCHOrO HAaMPSKEHUS MPOGHOTO YPOBHS AOMKHBI ObITb
mexay 50 % 1 75 % HOMUHaNLHOro UenbiTatenbHoro. Mpu UCNLITaHUAX A0MKHO GbiTh 3aperncTprpoBaHo U U3Me-
PEeHO NMKOBOE 3HaYeHne UMMYbea, a Takke opmMa BOSHbLI UMMNYSIbCHOTO HAMPSPKEHNS.

O6 oTpuLaTensHOM pesyrnbTaTe UCTbITaHUA U30MSALMU MOXKET CBUAETeNbCTBOBaTL M3MeHeHe hopMbl BOS-
Hbl 3aPErMcTPYPOBaHHbLIX NapPaMeTPoB amnNUTyAbl 1 OPMbI UMMYALCa NPY NPOBHOM UM HOMUHAMTBEHOM UCTbI-
TaTenbHOM HarnpspKeHNN.

8.1.2 UcnbiTaHNe rpo30BbLIM UMNYNBLCOM

UcnbiTaTenbHoe HanpsikeHne AOSKHO COOTBETCTBOBATbL 3HAYeHUsIM, AaHHbIM B Tabnuuax 4, 51 6
(cM. 6.1.1), B 3aBUCUMOCTU OT NpeAesbHOro HanpsXkeHUs Ans 060pyaoBaHNSA 1 YKa3aHHOrO YPOBHS MPOYHOCTH
U30NSILMUN.

UcnbiTaTensHoe HanpskeHne A0MKHO NPUKaabiBaTbCA MeXAy KaxabiM U3 NMHERHbLIX BBOAOB AaTvMKa
MepBUYHOIO HaMPsPKeHUA U 3eMnen.

BbiBoA 3a3eMneHna AgaTtynka NepBUYHOTO HaMPsXKeHWUS UK HeMpPOBePAEMOro NepBUYHOro BBOAA (B Cy-
yae HesasemnsieMoro OTH), kopnyc unu obonouka (ecnu UMeTCcs1) A0NKHbI BbITh COeAMHEHBLI BMECTE U 3a3eM-
neHbl.
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[na onpeaeneHus noBpexaeHnii MoryT 6bITb BHECEHBI U3MEHEHWUS NPY NOAKITIOYEHWM C LieNbIio pernctpa-
UMM AONOMHUTESNbHBIX NapamMeTpoB.

B yacTHOCTW, MO XXenaHWo U3roTOBUTENS:

- NOAKNIOYEHUE K 3eMIIe MOXeT BbITb caenaHo Yepes noaxoasilee Toko3anuckiBaloLLee YCTPOUCTBO;

- BTOPUYHBIE BbIBOALI MOTYT BbITb COeAMHEHLI BMECTE U 3a3eMNeHbl UNW NoAKoYeHbI K noaxoasiemy
YCTPOUCTBY ANS 3anMUCU BOJTHbI HANPsSXKeHWUs1, NOABNSAOWENCa Ha BTOPUHHOM BbIBO/lE HaNpsKeHUs BO Bpems
UCTbITaHUA.

8.1.2.1 NcnbiTaHue rpo3oBbIM UMNYNLCOM NepBUYHBLIX BBOAOB ¢ Up < 300 kB

UcnbiTaHue A0MKHO NPOBOAUTLCA KaK ANA NONOXKUTENbHOR, Tak U ANA 0TpULaTenbHOW NOMsIPHOCTY € NpU-
noxeHuem 15 nocnegosartesibHLIX UMNYNLCOB B KaXaon NoNApHOCTU 6e3 nonpasky Ha aTMocdepHbIe YCNOBUS.

OTH cuuTaeTcs BhigepXaBLUUM UCTIbITaHWe, eCv He 0BHapyXXeHo:

- 3neKTpru4eckoro Npobost B «kHecamoBOCCTaHaBNMBAOLLIENCA» BHYTPEHHEN N3onsauum;

- MOBEPXHOCTHbLIX MEPEKPLITUIA B «HECAaMOBOCCTaHaBIMBAOLLENCA» BHELUHEN N30NSALUN;

- bonee gBYX NOBEPXHOCTHLIX NPOGOEB ANs KaXXao NONAPHOCTU B «CaMOBOCCTaHaBNNBAOLLENCS» BHEL-
Hel nsonsiuuu;

- APYrMX CBMAETENLCTB MOBPEXAEHUS B U30NALMK (HanpUMep, U3MeHeHW B hopme BOSMHbI 3aperncTpupo-
BaHHbIX BEMIAYUH).

[ns He3asemnsiembix 3TH Ha kaxapbli NMHERHBIN BBOA NPUXOAUTCS NPUBNN3UTENBHO NONOBUHA BCEX UM-
NynbCoB NooYepeaHo ¢ APYrM NIMHeNHLIM BBOAOM, NOAKNHYaeMbIM K 3emne.

MpumeyaHnwune — lNpuknagbiBanne 15 nonoxuteneHbix U 15 oTpuUaTenbHBIX UMNYNBCOB YKa3aHo AN
ucnbITaHUsi BHELWWHe nonsiuyn. Ecnn ucneitanma cornacoBaHbl Mexay NponM3BoanTENEM N 3aKa3unkoM, TO KONUYECTBO
rPO30BbIX MMMNYNbCOB MOXET BblTb YMEHbLWEHO A0 TPeX B KaXA0M nonsapHocTn 6e3 nonpaeku Ha aTMOcdepHbIe YCNOBUS.

8.1.2.2 UcnbiTaHue rpo3oBbIM UMMYSIbCOM NEPBUYHLIX BBOAOB ¢ Up > 300 kB

WcnelTanne 4omKHO NPOBOAUTLCA Kak AN NONOXUTENBHON, Tak M A4NA oTpuLaTeslsHON NONAPHOCTU C Npu-
NOXEHUeM Cepum 13 Tpex MMMYIbCOB B KaXaolh NoNApHOCTN 6e3 nonpaeku Ha aTMocdepHble YCNoBUs.

OTH cunTaeTcs BolgepXXaBLLMM UCNbITAHUE, €CNN:

- He BO3HVKaeT anekTpuyeckoro npobos;

- He oBHapyXeHo ApYrux cBUAETENLCTB NOBPEXAESHUS U30NAUMK (HanpUMep, U3SMeHeHWid B hopme BOSHbI
3aperucTpupoBaHHbIX BEMUUMH).

8.1.3 UcnbiTaHMe KOMMYTaLUOHHBIM UMMYNBCOM

WcnbiTaTenbHoe HanpshkeHe OOMKHO COOTBETCTBOBATL 3HAYEHMUSAM, AaHHbLIM B Tabnuue 5 (cm. 6.1.1), B
3aBWCUMOCTHU OT HauBbIcLLero paboyero HanpsbkeHUs Anst 060pyA0BaHMS U yKasaHHOrO YPOBHS MPOYHOCTU U30-
NALUN Y NPUMEHATECS MEXAY KakabIM MUHERHBIM BBOAOM AaT4uKa NepBUUYHOO HanpshkeHust n semnei. KoHtakr
3a3eMI1eH1si NEPBUYHOIO AaTuMKa HAMPSHKEHWUS U HEMPOBEPSIEMOro NMHERHOro BBOAA (B CNyvae HezasemMnsie-
moro 3TH), kopnyc nnu o6osiouKa (ecin UMELOTCA) A0ITKHbI ObITh COeAUHEHbI BMECTE U 3a3eMJIeHbI.

Ecnu TpebyeTcsa, To 3a3eMieHe MOXHO OCYLLIECTBUTL Yepes noaxogsllee TokosanuceiBatoLwee yCTpon-
CTBO.

Hun3koBOMbTHbIE BEIBOALI MOTYT ObITh COEANHEHBLI BMECTE U 3a3€MITEHbI UM He3a3eMNeHHble BTOPUYHbIE
BbIBOAbLI MOTYT OoCcTaBaTbCsl CBOOOAHBLIMU MO0 NOAKIOYEHbI K YCTPOWCTBY C BLICOKUM BXOAHBIM MMMNeAaHCOM
Ansi 3anucy hopMbl UMMYbca HanpsikeHWsl, MOsIBASIOLLErocs Ha BTOPUYHBIX BbIBOAAX HaNpshKeHUs1 BO BpEMS]
UCTbITaHWSI.

McnbiTaHne AomkHO NPOBOAUTLCS KaK AN MOMOXUTENLHOW, Tak U ANs 0TPUUATENBHON NONSAPHOCTU UM-
NynbcoB HanpsbkeHus. [JomkHa 6bITk NpunoxeHa cepuyst U3 15 nocnegoBaTenbHbIX UMNYSLCOB B KAXKA0W NOMsip-
HOCTU C NONPaBKo Ha aTMocdepPHbIE YCIOBMS.

OTH ansa HapyxHoM yCTaHOBKM AOMKHbI MOABEPraThcsl TONbKO UCNBbITAHWIO Ha NPOBEPKY SNEKTPUYECKOA
MPOYHOCTU U30NALMK Nog AoxaeM. VcnbiTaHne B CyXOM COCTOsIHUM He TpebyeTcs.

OTH cunTaeTcs BblAEpPKaBLLWM UCTIbITAHWE, €CIN:

- He BO3HWKaeT anekTpuieckoro npobos B «kHeCaMOBOCCTaHaBNUBAIOLLENCA» BHYTPEHHEN U30MSLMUK;

- He BO3HMKaeT NOBEPXHOCTHLIX NPoB0oEB B «HECAMOBOCCTaHABIIMBAOLLENCA» BHELHEW U30NALIUY;

- He npouncxoauT bonee ABYX NOBEPXHOCTHLIX MPOBOEB ANs KaXaow NONAPHOCTU B «CaMOBOCCTaHABNMUBA-
toLLecs» BHELLUHER N30NaLuu;
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- He 0GHapyXeHO ApYyrvx AokasaTeNbCTB NOBPEeXAeHUI B U30MALMA (Hanpumep, U3MeHeHWi B popMe 3ape-
FMCTPUPOBAHHBIX UMNYNLCOB).

8.2 UcnbiTanue noa aoxaemM 3TH HapyXHOro UCNONHEHUs

UToBkI NPOBEPUTL BHELLHIOW U30ASALMIO, TPAHCOPMAaTOPbI HAPY>KHOTO UCMONHEHUS AOMKHbI ObITb NoABEP-
rHYTbI UCNbITAHWAM B Yenosusax Aoxas. Mpoueaypa nposoauTcs B cootBeTcTBUN ¢ MOK 60060.

8.2.1 MNepBUYHbIe BBOALI HanpsxxeHus ¢ Up < 300 kB

WcnbiTaHne gomkHO 6bIThb BbINOMNHEHO B COOTBETCTBUM € 11.2.2 Npu Hanpsi)keHUW NPOMBbILLNIEHHON YacTOThbl
C nonpaskoi Ha aTMocdepHble YCNoBKSI.

8.2.2 MNepBU4HbIe BBOAbI HanpsxeHus ¢ Up > 300 kB

WcnbiTaHne AomKHO 6biTh BINOMHEHO MPU HAMPSXKEHUA KOMMYTaLMOHHOMO UMNyNbca B COOTBETCTBUU
c8.1.3.

8.3 UcnbiTaHus Ha NpoBepKy Knacca TOYHOCTU

8.3.1 OcHOBHbIe UCNbITaHUS HA NPOBEPKY Knacca TOYHOCTHU

Onst nogTBEPXOEHMS COOTBETCTBUSA pasgeny 12 ucnbitaHust A0MKHbLI NPOBOAUTLCA AN KAKAOro 3Ha4YeHUs!
HanpskeHWs, NpueseaeHHoro B Tabnuvuax 13 u 14, npyu HOMUHaNbLHOW YacToTe, Harpyskax, CocTasnALWMX 25 % u
100 % HoMUHanNBHOro 3HaYeHUs, U paboyeli TemnepaType oKpyxatoLLel cpeabl, ECNK He yKasaHo nHave.

MpumevaHwus

1 EmMKocTHoli TpaHctopmaTtop HanpsbkeHusi: koraa OTH o6pa3oBaH eMKOCTHBIM AeNUTENEM HanpsXeHusl, noc-
negoBaTenbHO COeAUHEHHbLIM C yCUnuTernem, To Ans 3Toro genutens npumeHsaeTtca ctangapt MOK 601106 (TpaHcdop-
MaTopbl HanpsKeHWs1 eMKOCTHbIE), @ HacTOSIWMIA CTaHAAPT PacnpoCcTPaHSeTcsl TONbKO Ha 3NEKTPOHHYIO YacTb (yCunu-
Tenb).

2 VcnbiTaHne MOXeT NPOBOAUTLCA C UCMOMb30BAHUEM MOAKIIOYEHHOTO MeXAY 3TanoHHbIM TPAHCHOPMATOPOM 1
AnddepeHymanbHbIM yeunuTenem ycTporcTea 3agepxku. Bpems 3agepxku 3Toro yctponcrTea gonxHo 6eite o603Have-
HO Ha Tabnuyke TEXHUYECKNX AaHHbIX.

8.3.2 UcnbiTaHMe Ha NpoBepKy KNacca TOYHOCTU B Anana3oHe pabouux Temneparyp

B gononHeHne K ucnelTaHusiM cornacHo 8.3.1 ncnbiTaHWe Ha NPpoBepKy Knacca TOYHOCTU HeobX0aUMO Bbl-
MONHATL B ABYX KpaHWX TOYKaX TeMnepaTypHOro ananasoHa npu HoMUHanbLHOM YacToTe, HOMUHANBLHOM Hanpsi-
XeHun U 100%-HoM 3HaYeHUN HOMUHANbHON HarpysKu.

Bo Bpems ucnbITaHWi cnegyeT obpallaTe BHUMaHWe Ha TEeNnoBom koahuLMeHT.

MpuMeyaHue—Bpewms, Heobxogumoe Ansa cTabunuaaumm Temnepatypbl TpaHcdopmarTopa, 3aBUCUT OT €ro
pasmepa W KOHCTPYKLMU.

UcnbiTaHusa 3TH, YyacTnyHO pacnofioKeHHOrO B 3aKPbITOM MOMELLEHUN U YaCTUYHO Ha OTKPLITOM BO3yXe,
OOJKHBI NPOBOAUTLCA OTAENBHO AS1S1 HAPYXKHBLIX M OTASNBHO AN1S1 BHYTPEHHUX YacTer Npy ABYX KpalHUX 3HaYe-
HWSIX COOTBETCTBYIOLLMX TEMNEPaTYPHbLIX AMana3oHOB Ha OCHOBE cnefyroLLmX NpaBus:

- MakcumarnbHasa TemnepaTtypa ang vYacten OTH, ncnonb3yeMbiX B 3aKpbIThIX MOMELLEHUsIX, 4OKHa COOT-
BETCTBOBaTb MaKCUMarbHOW TeMnepaType Ans TpaHcopMaTopoB, NPUMEHSIEMbIX B 3aKPbIThIX MOMELLEHUSIX;

- MUHUManbHasa TeMmnepaTypa ans vYactein 3TH, ncnonbayemblx Ha OTKPLITOM BO3AyXe, AOSMKHA COOTBET-
CTBOBaTb MUHWMaIbLHON TemMnepaType AN TpaHcopMaTopoB, NPUMEHAEMbIX Ha OTKPLITOM BO3AYyXe.

B ananasoHe pabounx TeMmnepaTyp NorpeLHocTb Ao/kHa BbITh B Npegenax CooTBETCTBYIOLLEro knacca
TOYHOCTW.

8.3.3 UcnbiTaHMe Ha NPOBepPKY Knacca TOYHOCTU B 3aBUCUMOCTU OT USMEHEHUS YaCTOThbI

B gononHeHue K ncnelTaHnam cornacHo 8.3.1 gaHHoe ncnblTaHue JoMKHO NPoBOANTLCA B ABYX KpakHUX
TOYKax cTaHdapTHOro AnanasoHa YactoTsl (5.5.1) npyv HOMUHANBLHOM HanpsbkeHUK 1 pakTU4eckor nabopaTopHoi
TemnepaType Ha 3aBoae-narotosuTene, a Takke npu 100%-Ho HOMUHaNBLHON Harpyske.

[ocTaTouHbIMW CHATAOTCA M3MEPEHMWS MPU MOMOLLIY 3TANOHHON U3MEPUTENBHOK CUCTEMBI, OTKaNMbpoBaH-
HOW MpW HOMUHASIBHOW YacToTe.

dakTnyeckme 3HaYeHWs YacToThbl UCMbITATENLHOMO HANPSXKEHUS 1 TeMnepaTypbl NPU UCTMbITaHUU OOKHbI
ObITb BKIHOYEHbI B 0TYET 06 UcnbITaHWK.
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8.3.4 UcnbiTaHWe Ha NPOBepPKY Knacca TOYHOCTU B 3aBUCUMOCTU OT 3aMeHbl KOMMOHEeHTOB

CnocobHocTb OTH obecneunsaTth Knacc TOYHOCTU MPU 3aMEHe YacTu ero KOMMNOHEHTOB HeobXoaNUMO Noa-
TBEPAWUTL UCTIbITaHUEM Ha TOYHOCTL Npu chakTUUeckor nabopaTopHol TeMnepaTtype, HOMUHaNbHOW YacToTe, Ho-
MUHansHOM HanpsbkeHun U 100%-Ho HOMUHANLHONW Harpyske.

8.4 UcnbITaHUS HA YCTOWYUBOCTDb K KNUMaTUYEeCKUM BO3AEUCTBUAM BHe npegenos pabo4ux

YCNOBUI 3KCnnyaTauuu

WUcnbiTanus cornacHo 8.4.1 n 8.4.2 ansa noatsepxaeHus cooteeTcteuA ATH TpebosaHnsam 6.9 MoryT 6bITb
npoBeAeHbl TOMLKO A151 0AHOro BTOPUYHOIO KOHBEpTepa.

Ecnu 3TH umeet 60nee ogHOro BTOPUYHOrO KOHBEpTEPA, TO UCNbITaHWe AOMKHO ObITb BbINOMHEHO Ha KaX-
OOM U3 HUX.

OTH cunTaeTcs npoLlegwnmM UcrbiTaHue, ecriv nocne oxXnaxaeH!a Ao TemnepaTypbl OKpyXatoLlein cpeabl:

a) HeT SABHbIX NOBPEXAEHWUN;

b) norpelHOCTM He OTNMYAKOTCS OT 3aperncTPUPOBaHHBIX Nepea UcnelTaHusMu 6onee YeM Ha NONOBUHY
npeaernos NOrpeLHOCTA ero Knacca TO4HOCTH.

8.4.1 UcnbiTaHue Ha ycToWYMBOCTbL 3TH K KOPOTKUM 3aMbIKaHUAM

UcnbiTaHue npoBoguTcs, 4TobbI NOATBEPAUTL COOTBETCTBUE C 6.3.

[nsa npoBegeHus 3Toro ucnbitTaHust 3TH AomkeH nepBoHavYanbHO HAXOAUTHLCA B AManasoHe TemnepaTyp oT
10 °C no 30 °C.

HanpsbkeHue nogaeTcs Ha nepeuYHbIe BBoAblI OTH, a ero BTopuuHbIE BbiIBOAbI AOMMKHBLI ObITb 3aKOPOYEHbI.

BbInonHsieTcst 0AHO KOPOTKOE 3aMblKaHWe MPOACIHKUTENBHOCTLIO 1 MUH.

MpumedyaHune— O1o TpeboBaHNe OTHOCUTCS TaKkKe K NNABKUM NPEAOXPAHUTENSAM, €CNU OHU SIBMSIIOTCSI
COCTaBHbIMK YacTsimm OTH.

Bo BpemMs KOPOTKOro 3aMblkaHUS! NEPBUYHOTO HANPSXKEHUA HAaNPsXKeHNe Ha BXoAe BTOPUYHOIO KoOHBepTepa
OOMKHO BbITb 3KBUBANEHTHO cpeHeKBaApaTUYEeCKOMY 3HaYEHNIO U HE HUXKE HOMUHANBLHOTO.

8.4.2 UcnbiTaHne Ha yCTOW4YMBOCTDb K NeperpeBy

WcnbiTaHre npoBoamnTcs, 4Tobbl NoATBEPANTL COOTBETCTBUE 6.4.

Ycnosusi, cosgaBaeMble Ha BXOAe BTOPUYHOIO KOHBEpTEpa, AOIKHLI ObiTb 3KBUBaIIeHTHLI YCNIOBUAM Ha
BbIXOA€e NepBMYHOro NpeobpaszoBaTtensi Npu HOMUHaIbHOM 3HAYEHUW NEPBUYHOMO HaNpsKEeHWs!, onMcaHHoM B 6.4.

UcnblTaHre OMKHO NpogorKaThCsl 40 TEMOBOW cTabunusauumn cornacHo 6.4.1n6.4.2.

8.5 UcnbiTaHne Ha BNusiHue paguornomex

Mpoueaypa HaxoQUTCs Ha PacCMOTPEHWUN.

8.6 UcnbiTaHUe Ha YCTOMYMBOCTDL K MepeAaBaeMbIM MOMeXaM OT NepeHanpsKeHUn
Mpoueaypa HaxogQnUTCsl Ha PacCMOTPEHWM.

8.7 UcnbiTaHNA Ha aNeKTPOMarHUTHyI0 coBMecTUMOCTb (SMC)

UcnbiTaHnsa nposoasaTes, 4Tobbl noaTBepanTs cooTBeTCTBUE 6.7.

B 6onblmnHcTBe cnyyvaes OTH MoxeT BbITh pasgeneH Ha HECKOMbLKO OCHOBHbIX YacTen, HanprmMep pacrno-
TNOXEHHbIX B LLIMTax ynpaeneHusi u B obnact kKommyTaunMoHHoW annapaTypel. Ucnbitanna Ha AMC, cooTBeTCTBY-
toLLMe NPUMEHSIEMO TEXHOMOrUK, MOTYT BbITb MPOBeAeHb! AS KaXX40W U3 OCHOBHLIX YacTel OTAeNbHO, Ha pabo-
Tatowem 3TH B Lenom Unn cMoaennpoBaHHbIX YaCTsIX.

OcHoBHble YacT 3TH B cbope nokasaHbl Ha pUCyHKe 4.

8.7.1 UcnbiTaHWe Ha yCTOMYUBOCTb K 3NeKTPOMardHUTHOM aMmccumn

McnbiTaHne Ha YCTOMYMBOCTb K 3MEeKTPOMarHUTHOW 3MUCCUW OOMMKHO NPOBOAUTLECS B COOTBETCTBUU C
CISPR 11.

WcnbiTaTensHbIMI Npeaenamu ABNSATCA AaHHble rpynnbl 1, knacca A.

Bonee npeanoyTuTensHO BLINOMHATL UCTIbITaHWe Npu nofHoW cbopke 3TH, HO Ana NPOCTOThLI U B cnyyae,
€CI HEKOTOpPbIe YacTU He CoepPKaT ANeKTPOHHbBIX KOMMOHEHTOB, OHO MOXET BbITh BbINOTHEHO HA OCTaBLUMNXCS
YacTsx cOopKM.
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| CoeaMHeHve Mexay
yactsimu cbopimn 1 n 2

e

O6nacTb pacnpesenuresisHoro — O6nactb nyHkTa
ycTpoicTsa — ynpaeneHusi
a — BbICOKOBOMbTHaA NUHUA,

6 — akpaH;

B — 3a3eMnsAIOWMUIA anekTpon;

[ — CUrHanbHbIA nopr;

A — ynpasnsiowuiA nopr,

€ — KOMMYHUKaLMOHHBIA NopT;

X — KaHan SMUCCUM NEepPeMEHHOro TOoKa;

3 — KaHan ®SMUCCUM MOCTOAHHOIo TOKa,

YacTu cBopkm 1 — «HapyXHas 4acTb» B 30HE pacnpeaenuTenbHOro YCTPOMCTBA;

Yact cOopkn 2 — «BHYTPEHHSIN YacTb» B 30HE sAYelikuU pacnpeaenuTenbHOro YCTpowWcTea.

PucyHok 4 — Yactu 3TH, npoBepsieMble Ha YCTOWYMBOCTDL K aNEeKTPOMAarHUTHON aM1ccum

8.7.2 UcnbiTaHUs Ha YCTOWYUBOCTD K 3MIEKTPOMArHMTHLIM MOMeXam

WcnbiTaHne omkHO BbITb NPOBeAEHO NOCNeAoBaTENbHO Ha OCHOBHLIX NOpTax, MASHTGUKALUA KOTOPbIX
npuBefeHa Ha pucyHke 4.

8.7.2.1 UcnbiTaHne Ha YCTONYMBOCTb K FapMOHNYECKUM M MHTEPrapMOHUYECKAM NOMEXam

[HaHHas ucnbiTatensHas npoLieaypa HaxoauTcs Ha paccMoTpeHnu [1]. besonacHbliii ypoBeHbL COOTBETCTBYET
Krnaccy 2 (nonHoe rapmoHu4eckoe nckaxxexune 10 %). Kpurepuii oueHku aaH B Tabnuue 9.

8.7.2.2 /cnbiTaHue Ha yCTONYUBOCTL K MEANEHHOMY U3MEHEHUIO HaNpPsHKEHUs! SNeKTponUTaHus

McnbiTaHne aomxkHO npoBoauTLes cornacHo MOK 61000-4-11 ana anekTponuTaHns HanpshkeHWeM nepe-
MeHHOro Toka. ameHeHue HanpsbkeHust cocTaenset ot +12 0o —15 % HOMUHaNBbHOrO 3HaYeHus.

Kputepuii ouieHkm aaH B Tabnuue 9.

WcnbitaTenbHas npoueaypa Ana anekTponuTaHus HanpsbkeHueM NOCTOAHHONO TOKa HaXOAUTCS Ha pacCMOoT-
peHvn.

8.7.2.3 UcnbiTaHne Ha YCTOMYMBOCTDb K NPOBanam U KOPOTKMM NpepbIBAHUAM HanpPshKeHUs!

WcnbitaHue AomkHO 6biTb BLINOMHEHO cornacHo MOK 61000-4-11 ans aneKTponuTaHus HanpsbkeHUeM ne-
pemeHHoro Toka u MOK 61000-4-29 [2] ans aneKTponuTaHusi HanpsHKeHWEM NOCTOSIHHORO TOKa:

a) NpoBanbl HaNPSXXeHUA B NPOLIECCE KOPOTKOrO NpepbIBAaHUS IOIKHbI COCTARNATL 30 % HOMUHANBHOTO
3HAYEHUA HaNPsHKEHWA ANEKTPONUTaHKUA NepeMeHHOro Toka B TedeHue 0,02 ¢. [InuTensHOCTL UCNbITaHUS Ha KO-
poTKoe nNpepbiBaHne 4NN SNEKTponuTaHus nepemeHHoro Toka 0,1 ¢;

b) ANUTENBHOCTL UCNILITaHUS Ha NPOBarbl HanpskeHUs 50%-HOr0 HOMMHAMNBHOIO HANPSHKEHUA ANEKTPONK-
TaHUs NOCTOAHHOTO ToKa cocraenseT 0,1 ¢, ANMTENbHOCTL UCTILITAHUA Ha KOPOTKOE NpepbiBaHUe ANs ANEKTPONu-
TaHus NOCTOsIHHOTO Toka 0,05 c;

C) KpUTEpUM OLIEHKM AaHbl B Tabnuue 9.
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8.7.2.4 VcnbiTaHue Ha yCTOMUMBOCTL K UMMYNbCaM HanpsbKeHUs!

UcnbiTaHne gomxkHo 6bITh BbINoNHeHo cornacHo MAK 61000-4-5. UcnbiTaTenbHbIii reHepaTop npeacTasns-
eT coboil KoMBUHUPOBaHHLIN BOMHOBOW reHepatop (cM. 6.1 MOK 61000-4-5) co ctaHaapTU3oBaHHON pOpMOl
rpo3oBovi BonHbI 1,2/50 (oTKpbITas Lenb) 1 10/20 MKe (kopoTkoe 3aMblkaHue). UcnbiTaTenbHbIN YpoBeHs UMMNYb-
CHbIX HanNpsXeHWii cooTBeTCTBYET knaccy 4 (4 kB — B 06b14HOM M 2 kB — B andhdpepeHumnansHoM pexume).

Kputepuu oueHky AaHbl B Tabnuue 9.

8.7.2.5 UcnbiTaHue Ha yCTOMYNBOCTD K BbICTPLIM NepexoAHbIM 3/1eKTPUYECKUM npoLieccam

UcnbiTaHue AomkHO BbITh BbINoNHEHO cornacHo MAK 61000-4-4 npu ypoBHE HanpshkeHW B COOTBETCTBUN
c knaccoM 4 (4 kB — B ananasoHe noBTopeHus 2,5 kI, Ha NOpT anekTponuTaHus u 2 kB — B guanasoHe NoBTope-
Hua 5 kY Ha BBOAE/BLIBOAE CUTHaNA AaHHLIX U MOPTOB yNpaBrieHnsl B 06bIYHOM pexxume). UcnbiTaHne 4omHKHO
6bITb NPOBEAEHO C UCTIONL30BaHUEM 3aXXKUMOB Ha NOPTax AMEKTPONUTAHUS U TOKOBbIX KneLlell Ha nopTax CBA3U
Ha BBOAE/BbIBOAE AAHHbIX.

KpuTepum oueHkm AaHbl B Tabnuue 9.

8.7.2.6 UcnbiTaHue Ha yCTOWUMBOCTb K konebaTtenbHbIM BoSIHaM

WcnbiTaHre AosmkHo BbITe BbinosiHeHo cornacHo M3OK 61000-4-12. UcnonbayoT ucnbitaTenbHbIl reHepatop
C 3aTyxatoLlen konebaTensHoil BonHoi (cM. 6.1.2 MOK 61000-4-12). UcnbiTaTensHoe HanpskeHWe Ans nopra
SNEKTPOMNMUTaHNUS U CUTHANbHO-KOHTPOMBHOW NMHWW AOMKHO cocTaBnsTh 2,5 kB B 06bIMHOM pexxume n 1 kB —B
andbebepeHLmransHoM pexme (eM. MOK 60255-22-1). UcnibitaTensHas yactota— 1 Ml npu YacToTe NoBTOPEHUS
400/c (cM. MOK 60255-22-1).

KpuTepum oueHkn aaHbl B Tabnumue 9.

8.7.2.7 UcnbiTaHne Ha YCTOWUYMBOCTL K 3NEKTpOCTaTUYeCKOMY paspsaay

UcnbiTaHne gomkHo 6bITk BbINOMHeHo cornacHo M3K 61000-4-2 npu HanpsiKeHUW B COOTBETCTBUM C KNnac-
coM 2 (4 kB), obecneunBaroLLeM 3alUUTy B aHTUCTATUHECKOM OKPY>KEHWUU, 1 OTHOCUTENBHON BAAXKHOCTU MeHee
10 % (cm. A.4 B MOGK 61000-4-2).

KpuTepum oueHkn aaHel B Tabnuvue 9.

8.7.2.8 cnbiTaHne Ha YCTORUMBOCTb K 351€KTPOMarHUTHbIM MOMSIM MPOMbILLNEHHOW YacToTbl

WcnbiTaHne ormkHo BbiTb BeINosHeHO cornacHo MAK 61000-4-8 npy HanpsbkeHHOCTU 3NEKTPOMarHUTHOro
nons, cootseTcTBytoLLEN knaccy 5 (100 A/m B cTabunsHoM cocTosHUM 1 1000A/M x 1").

KpuTepum oueHKn aaHbl B Tabnuue 9.

8.7.2.9 UcnbiTaHne Ha yCTOMUYMBOCTb K UMMNYSIbCHBIM MarHUTHBIM MonsiM

McnbiTaHne gomkHo 6bITe BbinonHeHo cornacHo MAK 61000-4-9 npu HanpsikeHHOCTU UMMYSIbCHOO Mar-
HWTHOTO MOJISA, COOTBETCTBYIOLLEN Knaccy 5 (Mukosoe 3HaveHne 1000 A/m).

Kputepum oueHKk/ AaHbl B Tabnuue 9.

8.7.2.10 VcnblTanve Ha yCTORUMBOCTb K 3aTyXaroLwyM konebaHusiM MarHUTHOTO nons

WcnbiTanne gomkHo 6bIThb BeinonHeHO cornacHo MAK 61000-4-10 npu HanpsbkeHHOCTY 3aTyXaroLWwmx kone-
H6aHWii MarHWTHOro nonsi, COOTBETCTBYIOLLEN knaccy 5 (McnbiTaTensHoe none 100 A/m).

KpuTepum oueHkn aaHbl B Tabnmue 9.

8.7.2.11 UcnbiTaHue Ha yCTOMYNBOCTE K U3MYyYaeMbiM paanMovacTOTHLIM 3MEKTPOMarHUTHBEIM NONAM

WcnbiTanne gomkHo BbITb BeinosnHeHo cornacHo M3K 61000-4-3 npuv cune anekTpoMarHUTHOro Nons, CooT-
BeTCTBYloLWelr knaccy 3 (cvuna nons 10 B/m).

Kputepum oLeHKM AaHbl B Tabnuue 9.

8.8 UcnbiTaHne Ha yCTOMYUBOCTb HU3KOBONBbTHBIX KOMNOHEHTOB K UMNYTbCHBIM HAaNPSXXeHUAM

WcnbiTaHue AOMKHO NPOBOAWUTLCA € LieNbo NOATBEPXKAEHUSA COOTBETCTBUS 6.2.2 ¢ UCNIONb30BaHUEM reHe-
paTtopa co cneayoLLMMU XapakTepucTukamu:

a) dopma BOMHbLI UMMNYMbCa COOTBETCTBYET CTaHAapTU30BaHHOMY rpo3oBoMy uMmnynecy 1,2/50 Mkc
(cm. M3K 60060) ¢ AoNyCTUMBIMU OTKIOHEHUAMM:

1) conpoTvBneHe MnNynNbLCHOro reHepaTtopa Ha sbixoge: 500 Q + 10 %;

2) aHeprust umnyneca: 0,5 Ix + 10 %;

b) umnynecHoe HanpsbkeHWe B COOTBETCTBUM € 8.2 nogaeTcsl Ha BLIBOAbI UCTILITATENBHON Lieny C NOAKIHO-
YeHHbIM K HUM O TH;

¢) cTabunbHocTb HanpsbkeHusa: 0—10 %;

d) pekomeHgoBaHHas cTaHAapPTHasA Lienb UMMNYNbCHOMO reHepaTopa npeAcrasneHa Ha pucyHke 11 8 MOK
60255-5;

€) AnuHa ucnbiTaTternbHbIX kabeneii: He 6onee 2 M.
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Tpu NONOXUTENBHBIX U TPY OTpULIATENBHBIX UMMYMbCa MPUMEHSIOTCS C UHTepBanamu He MeHee 5 c.

MMnynbCcHble HanpsbKeHUs NPUKNaabIBatoTCA K COOTBETCTBYIOLLIMM KIleMMaM NOAKII0YEHUs Lenu, ocTallb-
Hble KNEeMMbI AOJKHbI ObITb COeAUHEHbLI BMECTE U 3a3EMJTEHbI.

Bo Bpems ucnbitaHnii 3TH He NoaKioYEeH K UCTOYHUKY NUTaHUS.

Mocne ucnbitTannii 3TH gomkeH cooTBETCTBOBATL BCeM TpeboBaHNsIM cneLudunkaumnm.

MpumedyaHune— MNoBepxXHOCTHbIN NPoGOI He 06sA3aTENBHO SIBNSETCSA NPUYMHON HENCNPABHOCTU, MOCKOSIBbKY
OH MOXET NPOU30ONTH, HE BbI3blBAsA MOBPEXAEHUS.

MpounsBoanTenb AOMKEH ONPEAEnUTb, YCTPaHeHa Ui HET MPUYMHA HEMCMPaBHOCTU NPY YCNOBUW BLINON-
HEHWsA ApYrX KpUTEpUER (MpPaBuI) NPUEMKM.

8.9 UcnbITaHUA Ha YCTONYMBOCTb K NepexoAHbIM npoueccam
MpunumeyaHwue —[[JononHuTensHo cMm. B.4.

8.9.1 KopoTkoe 3aMblkaHUe B NepBUYHONK Lenn

WcnbiTaHune gomkHO BbITk NpoBeaeHo A5 NOATBEPXXASHUA COOTBETCTBUS MOSTHOCTHIO YKOMIMIEKTOBAHHOTO
OTH 13.6.2 np1 HOMUHANIbHOM 3HaYeHUU NePBUUHOrO HanpshxeHUst U Npu 25 % 1 100 % HOMWHaNbLHOW Harpysku
co3faHneM KOpOTKOro 3aMblKaHUsi MeXAay BbICOKONOTEeHLUManbHbLIM U HU3KOMOTEeHLUManbHbLIM (3a3eMnsieMbiM) BBO-
Aamu.

Harpyska Bo BTOPUYHOW Lienu Npv AaHHOM UCNbITaHNK MOXeT BbiTb NocrefoBaTenbHOW Unu nocnegosa-
TenbHo-NapannensHon.

Anarpammbl Lienu 1 3HavYeHNst KOMNOHEHTOB 06enx Harpy3oK AiaHbl B MPUIOXeHWU A.

Mpy HaNMM4MKM eMKOCTHOW Harpysku (13-3a eMKOCTU kabenst) OHW AOMKHbI BbITh MpoBEpeHbl OTAENBHO (CM.
B.4 gns ynpolyeHHoro metoaa ncnbiTaHuii).

n pumMmeyvYyaHmne — I'Ipvl cornacoBaHun mexagy npon3sogutenem n 3aKkas4umkom ﬂaHHblﬁ MYHKT MOXXHO 3aME€HUTb
3KBMBANEHTHbIM UCMblITAHNEM.

UcneiTanne BeinonHsietcs 10 pas B criyvanHom nopagke unv Asaxab! Npu NMKOBOM 3HaY€HUW NEPBUYHOTO
HanpspkeHWsa 1 ABaxabl NPy ero npoxoae Yepes Homb. B nocnegHeM cnyyae ¢asoBblil yron nepBUYHOro Hanps-
XeHusi He JorkeH BbITb cMellleH Bonee Yyem Ha + 20° OT NUKOBOIO U HYNEBOTo NMPOXOAOB.

8.9.2 NoBTOpHOE BKMNIOYEHNE HA NMHUAU C 3apsSKEHHbIM MOTEHLUANOM

UcnbiTaHune (ecnv NpUMeHMMO) AOMKHO NPOBOAMTLCA Anst nogTeepXaeHUsA cooTeeTcTeuA 13.6.3 v BbINOM-
HATLCS Ha Lienu, ykasaHHoli B B.4. MNpeaensl knacca ToMHOCTU AaHbl B Tabnuvue 15.

Harpyska npu ucnsiTaHWu gomkHa cocTaBnsite 25 % ee HOMUHANBHOTO 3HAYEHUS.

9 Mpuremo-caaTo4YHble UCNbITAHUA

9.1 NpoBepka MapKMpOBK BBOAORB U BLIBOJOB
HonxHo 6bITb NPOBEPEHO COOTBETCTBUE MapKUPOBKM TpeboBaHWsIM TEXHUYECKOW AoKyMeHTaumm (cM. 11.2).

9.2 UcnbiTaHWe Ha YCTOMYMBOCTL NEPBUYHBIX BBOAOB K NOBLILLEHHOMY NepeMeHHOMY
Hanps>KeHUI NPOMbILLNEHHOW YacTOThbI U Ha MPOBEPKY YPOBHSA YaCTUYHbIX pa3pAgoB

9.2.1 O6WMe nonoxeHus

McnblTanne Ha yCTORYNBOCTE NepBUYHbIX BBoA0B OTH K NOBbLILLEHHOMY NEpeMEHHOMY HaNPSHKEHUIO NPo-
MbILLNEeHHOW YacToThbl NpoBoAMTCA B cooTBeTcTBMM ¢ MOK 60060-1.

MpoaonXknTensHOCTb UCNbITaHNs cocTaBnsieT 60 .

9.2.2 NepBu4HbIe BBOAbLI HanpsbkeHusa ¢ Up < 300 kB

McnbiTaTenbHble HanpshkeHns Ha neperyHbIX BBogax ¢ Up < 300 kB A0MmKHbI COOTBETCTBOBATL 3HAYEHUSAM,
AaHHbIM B Tabnuue 4 (cm. 6.1.1).

9.2.2.1 Hesasemnsiemble 3TH

Hesasemnsiemblie 3TH gomkHbl nogBepraThCs criedyoLemy UCTIbITaHUIo: HanpskeHue NpuknagpisaeTcs
Mexay 3emser 1 BceMun BBOAAMU NEPBUYHOTO HanNpsbkeHWs1, coeanHeHHbIMU BMecTe. Kopnyc, obonodyka u Bce
HU3KOBONbTHbIE BbIBOALI AOMKHbI OblTh COeAMHEHBLI BMECTE U 3a3eMreHbl.

9.2.2.2 3aszemnsiemble 3TH

3azemnsiemble 3TH OomKHbI BbITb NOABEPTHYTHI CreAyoLLEMY UCTbITaHWIO: HanPsXeHWe, COOTBETCTBYIO-
LLee 3HaYeHuo, ykasaHHoMy B 6.1.2.2, npuknagbiBaeTcst MeXxay BBOAOM MEPBUYHOIO HanpshkeHus, npegHasHa-
YeHHOro Ans 3a3eMeHNs, U 3eMNei.
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9.2.3 lNepBU4HbLIe BBOALI HanpsixkeHusa ¢ Up > 300 kB

OTH ponxeH 6bITb NOABEPrHYT crieaytoLLEeMy UCTIbITaHUIO: NPU HaNPSHXKEHWUN, COOTBETCTBYIOLLIEM 3HAYEHW-
SIM, yKasaHHbIM B 6.1.2.1, cornacHo 9.2.2.2.

9.2.4 UamepeHue ypoBHS YacTUUHbLIX pa3psgaoB

9.2.4.1 UcnbiTaTesnbHbIE LIENU U annapartypa

Cxema ucnbITaHWii U Ucnonb3yemMas annaparypa AokHbI cooTBeTcTBoBaTH MOK 60270. HekoTopble npu-
Mepbl Takmx CXeM, NpegHasHayveHHbIX A1 UCTILITaHUIA MHAYKTUBHBIX TPAHCOPMaTOPOB HaNpshKeHWs, NoKa3aHbI
Ha pucyHkax 2 — 5 B MOK 60044-2. Ux npumeHeHWe oNyCTUMO U ANs UcnbiTaHuin 3TH.

Ucnonbsyemoe 06opyaoBaHue [OMKHO U3MEPSITb YPOBEHb HaCTUHHBIX Pa3paaos ¢, BbIpaXKeHHbIX B MUKO-
KynoHax (nK); ero kanmbpoBka AoMmKHa ObITb BbINOMHEHA B UCNbITATENbHOWM Lenn (CM. NPUMep Ha pUCyHke 5 B
M3K 60044-2).

LWnpokononocHele Npubopbl MOryT UMeTh Nonocy nponyckaHusa He MeHee 100 k'L, ¢ BepXHWUM Npegenom
vyacToTbl Ao 1,2 My,

Y3kononocHsle Npubopkl MOryT UMeTb HYacToTy B AvanasoHe oT 0,15 ao 2 My, (npegnovtutensHble 3Have-
Hua B npegenax ot 0,5 o 2 MI'y), HO, ecnv BO3MOXHO, U3MepeHue cregyeT BLINOMHATL NPU YacToTe, AatoLen
Camyto BbICOKYIO YyBCTBUTENbHOCTb.

YyBCTBUTENBLHOCTL NpUBOpa A0ITKHA MO3BONATL U3MEPATL YPOBHU HacTUYHLIX pa3paaos B npegenax 5 nk.

MpumevaHusn

1 Momexu [OMmKHbI OGbITb 3HAUNTENBHO HUXE YYBCTBUTENBHOCTU NPpMGOPa; MMNYNbCLI, 0GYCNOBNEHHbIE BHEWHUM
BO30ENCTBUEM, UIHOPUPYIOTCA.

2 [1na nogaBneHusl BHELWHMX NOMeX NoaxoanT cbanaHcupoBaHHas ucnbiTatensHas cxema (CM. pucyHok 4 B MOK
60044-2). NpumeHeHne TONbKO pasfenuTenbHOro kKoHaeHcaTopa Ana 6anaHCMPOBKM HeQOCTaTOYHO Ansl YCTPaHeHus
BHELWHUX NOMEX.

3 lMpu ncnonb3oBaHMK 3NEKTPOHHOW 06PabOTKM U BOCCTAHOBNEHUW CUrHaNa Arns yMEHbLEHUS YPOBHSI (hOHOBBIX
WYMOB UX NapameTpbl M3MEHSIIOTCA A0 CTENEeHW, NPU KOTOPOW MOXHO OBHapYXXWUTb MEPUOANYECKN BO3HUKAIOLLME UM-
nynbChbl.

9.2.4.2 Mpoueaypa UcnbiTaHui Ana 3asemnsaembix 3TH

Mocne cosgaHust NpeABapuTENbHOrO HaNPsYKEHWA CornacHo npoueaypam A 1 B, onnucaHHbIM Hke, Ans
M3MepeHNs YacTUYHbIX Pa3psiaoB K 06beKTY NpUKaabIBaeTCs UCTbITaTeNbHOE HanpshkeHWe, 3HaYeHne KOTOporo
npeacTaBneHo B Tabnuue 7, 1 nsmepsietcs B TedeHue 30 c.

YpoBeHb YacTUYHBIX PaspsiAoB He AOIKEH NpeBbIaTh Npeaesios, ykasaHHbIX B Tabnuue 7.

Mpoueaypa A: NamepeHune ypoBHsi HacTUYHbIX Pa3psigoB NPOBOAUTCA NOCHE UCMbITaHWIA Ha YCTOWYMBOCTD
nepBuUYHbIX BBOAOB OTH K NOBbLILLEHHOMY HaNPSXKeHWHO MPOMBILLIIEHHOR YacTOTbl B MOMEHT CHDKEHWUS 3HaYeHUS
NCMbITAaTENLHOTO HaMPSHKEHWS.

Mpoueaypa B: N3amepeHune ypoBHS HacTUYHbLIX pa3psaos NPOBOANUTCS Nocse UCMbITaHW Ha yCTOWYMBOCTL
nepBUYHbIX BBOAOB 3TH K MOBbLILLIEHHOMY HaMPSPKEHUIO NPOMBILLIIEHHOR YacToThl. B 3Tom criyvae HanpskeHve
yBenuunaaetcs Ao 80 % 3HaveHUsi TPUMEHAEMOro UcnbiTaTenbHOro HanpshkeHus He GoicTpee, Yem 3a 60 ¢, a
3aTeM ymeHbLUaeTcst 6e3 npepbiBaHus npouecca Ao yKasaHHbIX 4N U3MePeHWsl YPOBHS YacTUYHbIX pa3psaos
HanpsKEHNIA.

Ecnu nHave He onpeaeneHo, BLIGOP NpoLieypbl OCTaeTCs 3a NPOU3BoANTENEM.

MeToawuka NpyMeHAEeMOro UCMbITaHUs yKasbiBaeTCs B MPOTOKOME O MOoBepKe.

9.2.4.3 MNpouenypa ncnbiTaHWii Anst Hezasemnsaembix 3TH

Cxema 1cnbiTaHni Ansa Hesaszemnsaemblx OTH aomkHa 6bITh TaKOW e, Kak 1 AN 3aseMnsiemslX. Heobxo-
AVMMO BbINOMHWUTE ABa UCMbITaHWUS C NMPUIIOXKEHWEM HanPsKeHU NooYepeaHo K Kaxaomy U3 BbICOKOBOSbTHbIX
BBOAOB. MNpyW 3TOM ApYroli BLICOKOBONLTHbIA BBOA A0MKEH ObITb NOAKMNOUEH K HU3KOBONBTHOMY BbIBOAY, KOPNY-
cy 1 obosouke (ecnu nmetoTcs) (CM. pUCyHkM 2 — 4 B M3OK 60044-2).

9.3 UcnbiTaHWe Ha YCTONUYMBOCTb HU3KOBOMbTHLIX KOMNOHEeHTOB 3TH K noBbILIeHHOMY
HanpsXeHW o MPOMBbILLNEeHHOW YacToThbI

McnbiTanns 4omkHbl TPOBOAUTECS C COOTBETCTBYHOLLMMU Mepamm NPeaoCcTOPOKHOCTU Ha CYXMX KOMMOHEH-
Tax 3TH npu gonycTumelX 3Ha4YeHUsIX TeMnepaTypbl okpyxatoLlei cpegel (6e3 camoHarpeBaHns KOMMOHEHTOR)
MpUY HanpsXXeHW NPOMbILLIEHHOW YacToThbl ¢ CUHYconaansHoW hopMol BOMHbI U HOMWUHanbHo YacToTe (50 unu
60 N'y). Heobxoanmo NpuHATL BO BHUMaHWe UMNeaaHc UCTOYHMKA UCTIbITaTeNbHOM Lienu.

HanpsikeHne He AOIMKHO NPeBbILLaTh 334aHHOTO 3Ha4YEeHUs.

9.3.1 MecTa npuknagbiBaHUsi UCNbITaTeNbHOro HanpsXXeHUn

McnbiTaTensHoe HanpsikeHue NpuknagpiBaeTcs K TouKam noaknodeHns 3TH.
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Kaxkgyto Lernb UCTbITLIBAIOT MPU COOTBETCTBYIOLLEM HanpsikKeHW OTHOCUTENBHO BCeX ApYruX Lenen, co-
eWNHEeHHbIX BMECTe 1 MOAKNIOYEHHbIX K 3eMi1e, ANs Yero:

a) BCe TOYKM NOAKIHYEHWS AOMKHbI ObITb 06beanHEeHbI B OAHY Lienb;

b) uenw, NnpegHasHayYeHHbIe AN 3a3eMneHns, A0MKHbI 6bITb COOTBETCTBYHIOLLMM 06pa30M MNOAKIOYHEHDI.

9.3.2 NMpoaonXUTenbHOCTb UCNbITAHUIA

MpoaonmxnTenbHOCTb UCMbITAHUA A0MKHA BbITh CrieayoLLel:

a) TMMNOoBbIX: 1 MUH — NPW HaNPSKEHUK, ykasaHHOM B 6.2.1;

b) npremo-caaTouHbIX: 1 MUH — NpK HANPsSHKeHUK, ykasaHHOM B 6.2.1, unu 1 ¢ — npu TOM ke HanpsikeHun,
YMHOXEHHOM Ha KoaddpuupmeHT 1,1.

Bbi6op Ha ycMOTpeHue N3roToBuTensl.

9.4 UcnbITaHNUA Ha NPOBepKY Knacca TOYHOCTU

anIeMO-CﬂaTOHHbIe MCNbITaHUA Ha NPOBEPKY KiacCa TOYHOCTU COOTBETCTBYHOT TUMOBLIM UCNbITAHUAM, OMNA-
caHHbIM B 8.3.1. OgHako nNpu 3TOM OHU MOTYT NpOBOAUTLECA U NPU MeHbLUEM KONnvecTee HanpskeHWI n/vnm
Harpy3ok, eCim TUnoBble NCMNbITaHUA Ha aHanorM4Hom OTH NnpoaAeMOHCTPUPOBASIN, YTO TaKoe COKpalleHHOe YAC-
N0 UCMbITaHWU IBNSIETCA A0CTaTOUHbIM, YTOObI NOATBEPANTL COOTBETCTBUE pasgeny 12.

10 CneumanbHble UCcNbITaHUSA

10.1 UcnbiTaHUe NepBUYHBLIX BBOAOB HaNpsiXXKeHUA cpe3aHHbIM rPo30BbIM nMMnNynbcom

Bo Bpems ucnbITaHUs NEPBUYHBIA AaTUMK HANPSPKEHWUSA MOAKMIOYEH K BTOPUYHOMY KOHBEpTEpY (eCrnv umeeT-
cs1), a NUTaHWe nogaeTcsi Mo cxeme, CornacoBaHHON MexXay Npon3BoAnTENEM 1 3aKa34ynKOoM.

WcnbiTaHne MoxeT BbITb BbINOMHEHO TOMbKO A5l OTpULaTeNbHOM NONSAPHOCTU U 06 beAUHEHO C UCTbITaHNEM
MOSHbLIM rPO30BbLIM MMMNYIECOM HUXEOMUCaHHBIM CocoboMm.

WcnbiTaTtensHoe HanpsikeHne, kak onpegenero 8 M3K 60060-1, 4omKHO COOTBETCTBOBATL CTaHAAPTU30-
BaHHOMY rpo30BOMY UMMYSIbCY, Cpe3aHHOMY Mexay 2 1 5 Mkc. KOHCTpyKuma cpesatoLLei Lenu aomkHa obecne-
ynBaTb konebdaHnsa NPOTUBOMOMOXKHOW NOMSIPHOCTY 3aperncTpUPOBaHHOrO UMMyrkeca, npesblwatowne 30 % nuko-
BOTO 3HAYEHWUsI UMW MPUBN3UTENBHO PaBHbIE EMY.

WcnbiTaTeneHoe HanpsbkeHWe NonHoro ctaH4apTU30BaHHOIo rpO30BOro UMMNYNsca 4OMKHO UMETb COOTBET-
CTBYIOLLIEE 3HaYeHWe, ykasaHHoe B Tabnuue 4 nnu 5, B 3aBUCMMOCTU OT NpedenbHoro HanpshkeHust Ans obopyao-
BaHWS1 U YPOBHS N3OMSILAN.

UcnbiTaTensHoe HanpskeHWe rpo3oBoro MMMysbca A0MKHO COOTBETCTBOBATL 6.1.2.4.

MocnegoBaTensHOCTL MPUNOXKEHNUSI UMMYILCOB AO/MKHA ObITh cregytoLLei:

a) Beogbl ¢ Up < 300 «B:

- OQIUH NOMHbIA UMMYLC;

- ABa cpe3aHHbIX UMNYNbCa;

- 14 NonHbIX UMNYNLCOB.

Onsa Heszazemnaembix 3TH K kaxxgomy BBOAY NEPBUYHOTO HanpsiKeHWs1 AOMKHbI BbITb NPUNOXEHb! ABa
cpe3aHHbIX UMMyrbca ¥ NpUBNU3UTENBEHO NONOBUHA MOSHLIX UMMYTLCOB.

b) Beogbl ¢ Up > 300 kB:

- O4WH NOMHbIA UMMYNbC;

- ABa Cpe3aHHbIX UMMYIbCa;

- ABa MOSHbIX UMMYbca.

Paznuuns B hopmMe NonHoro umnyneca, NPUAOKEHHOro A0 1 Nocne cpe3aHHoro, AomMkHbI BblTe B Npeae-
nax 3agaHHON MNOorpPeLLIHOCTU.

Mpoboli oT cpesaHHbIX UMMYLCOB CAMOBOCCTaHaBIMBAKOLLENCS BHELLHEW U30MNsLUM He NPUHUMaeTCs B
pacueT npun obLLer oLeHKe ee KadecTBa.

10.2 U3amepeHMe eMKOCTU U TaHreHca yrna agManeKrpuyeckux notepb

UcnbiTaHre 4omkHO 6bITh BbIMOMHEHO B COOTBETCTBUM € 6.1.2.5 nocne nenbiTaHys Ha yCTONYMBOCTL BBO-
0B MEPBUYHOTO HAMPSPKEHUS MOBbLILLEHHBIM HaNpsXeHWEM MPOMbILLIIEHHOR YacTOThl.

Cxema vcnbITaHWli cornacoBbiBaeTcsa Mexay NponsBoaMTeneM 1 3akasunkom — 6onee npegnoytuTeneH
MOCTOBOW MeToa.

UcnblTaHre nposoauTcs Npu paboyert TemnepaType oKpyKaroLLiein cpeibl, 3Ha4YeHUs1 KOTOPOU A0MKHbI ObITh
3aperncTpmpoBaHsbl.
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10.3 UcnbITaHUA Ha ME@XaHU4YeCKUil pa3phbiB

WcnbiTaHus BLINOMHAOTCA AnsA npoBepkun cootBeTcTBuA DTH TpeboBaHusM, ykasaHHLIM B 6.11.

OTH pomkeH 6blTb NONHOCTLIO YKOMNMEKTOBAH, @ KOPMYC XXECTKO 3aKpenrieH, Kak Ans akcnnyatauum B
paboumnx ycrioBusix.

3anuBaemele xuakocTbo DTH Heo6XoANMO 3anoNHUTL YKasaHHOW U3OMSALMOHHOM CPEAo U NOABEPrHYTL
3KcrnnyaTaluoHHOMY JABNEHUI0.

WcnbiTatenbHbie Harpy3kn A0mkHbI NPUMEHSATLECS B TedeHue 60 ¢ Ans Kakaoro U3 ycrnosuii, 0603Ha4eHHbIX
B Tabnumue 11.

OTH cunTaeTcs BbigepXaBLUUM UCTIbITAHUE, €CTN HET NPU3HaKOB NoBpexaeHWiA (aedopmalm, pa3pbisa
UInn yTeuKkn).

Ta6nwuya 11 — Cnocobbl NPUNMKEHUA UCTIbITATeNbHBIX HAarpy30K K IMHEHbIM NepBUYHbIM BBOAAM

Tun OTH Cnocob npunoxeHus
K nepBuuyHbIM BBOAAM FoOpU30oHTanbHLINA Fr Fr
Hanps>XeHus F
R
=
BepTukanbHbIi F
R
Fr
e e
K BbICOKOBONBTHBIM opu3oHTanbHbIA
BBOAAM TOKa K KaxkioMy BBOZY F
T R
=@==P=
Fr
o 53]
m m
BepTukanbHbIi K
KaXKOMY BBOAY
Fr

MpuMeuyaHue— WcnbiTaTensHasa Harpyaka JOMmKHa NPUKNaAbIBATLCA K LIEHTPY TepMUHana.

11 MapkupoBka

11.1 Tpe6oBaHMA K AAHHbIM TaBNMYKN C OCHOBHbIMM T@XHU4ECKMMM XapaKTepucTMKamm

Bce 3TH nomkHbl 6biTb CHabeHbI TabrMyKoi ¢ OCHOBHLIMM TEXHUYECKUMU XapaKTepUCTUKaMM, Ha KOTOPO#
NpPUBOAST AaHHbIE, YKasaHHble B Tabnuue 12.
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O6wan mapkupoBka Tabnuuku ¢ TEXHUHECKUMU LaHHLIMU

YCMNOBUSIX NEPErpy3ku)

O6o3Ha- Namepu- 3awmTHbIA Homep Mpumevanve
HaumeHoBaHne YeHune TeNbHbIN 3TH NyHKTa
3TH
OneKTPOHHBIV TpaHCcOPMAaTOpP HaMpsKeHWs X X
(OTH)
Mpoussogutenes X X
O6o3HaveHve Tvna X X
CepuiiHbin HOMEp, TOA BbiMycka X X
Hanbornbwee pabodee HanpspkeHne Up X X 8.1 1
(knacc HanpspkeHus)
HomMyHanbHBIV ypOBEHb M3onsaumm (Knacc n3o- X X 8.1 1
nsymm)
HomuHanbHasa vactora Trom X X 3.1.17
HomuHanbHbIA KOSMOMOUUMEHT HaNPsSKEHWs k, X X 7.3 2
Honyctimoe Bpems nepeHanpsxeHns X X 7.3 2
Bec X X
Tabnnuka ¢ TEXHUYECKMMU JAHHBIMU Arsl K&KA0ro BTOPUHHOIO KOHBepTepa
O6o3Ha- Namepu- 3awuTHLIN Homep MNpumeyvanne
HaumenosaHue yeHue TENbHbIN 3TH nyHKTa
3TH
HomunaneHoe nepeuunoe nanpspkenne!/ HO- | Uqyon/Usuom X X 711
MUHaNbHOE BTOPWYHOE HanpskeHune 7.1.2
MapkupoBka KOHTaKToB X X 13.2
HomuHanbHas Harpyska Stom X X 7.2 3
Knacc TouHocTm X X 14 3
HomuHarmnbHbIA yron HavanbHOro ¢hasoBoro Ponom X X 14 4
casura
HomvHaneHoe Bpemsl 3agepxKu £ om X X 10.3.1 4
Tabnuyka ¢ TEXHNYECKMMU JAHHBIMU ANA HANPSHKEHWS SMEKTPONUTaHUsI
O6oaHa- U3mepu- 3awuTHbIN NyHkT unu | Npumevanne
HaumeHnosaHue YeHue TenbHbIN 9TH noanNyHKT
OTH
HomuHanbHoe(ble) HanpsipkeHne(usl) NocTosiH- Usn X X 5
HOro M / NN NEPEMEHHONo ToKa
HomuHanbHbil Tok snekTponoTpebneqns (npw I3 X X
HOMMWHAIbHbIX YCNOBUSIX)
MakcumanbHbIi TOK anekTponotpebrnenns (B 151 make X X

(X = npuMeHnmMo)
MpumevaHwnsa

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

1 Hambonblwee paboyee HanpsixeHue (Knacc HanpsikeHws) ans obopyaoBaHUsl U HOMMHanNbHbIAE YPOBEHb U30-
naumMm MoxHo obbeauHsATb B OAHON MapkUpOBOYHOW Hagnucu (Hanpumep, 145/275/650 kB).
2 HomuHanbHbIN KOIMPDULMEHT HaNPSXEHNS N COOTBETCTBYIOLLYIO OOMNYCTUMYIO NPOAOIKUTENBHOCTE MOXHO
06beanHaTb B OOQHON MapKMpoBOYHOW Hagnucy (Hanpumep, 1,5/30 c).
3 HomuHanbHyio Harpysky U COOTBETCTBYIOLMIA KNAcC TOMHOCTU MOXHO O6BbeAnHATh B OAHON MapKMPOBOYHOM

5 3Ha4yeHne HOMMHANbLHOIO HaNPsKEHWA 3MEeKTPONMTaHWA U ero npupogdy cnegyet o6beavHsATE B OQHOW Map-
kupoBke (Hanpumep, 230 B nepemeHHOro Toka).
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11.2 Tpeb6oBaHUA K MapKUpPOBKe

11.2.1 O6wme npaBuna

MapkupoBka pacnpocTtpaHsieTcst Ha ogHodpasHble OTH 1 BkntovatoLme nx ycTaHoBKW, cobpaHHbIe Kak OHO
Lenoe u coeauHeHHbIe Ans IpUMeHeHUs Kak TpexdasHeble.

11.2.2 MeToa MapKMpPOBKMU

MapkupoBka Ao/mKHa COOTBETCTBOBATL PUCYHKaM 11 2.

3arnaeHble 6ykebl A, B, C u N 0603HavaloT nepBUYHbIE BBOAbI HAMpPsHKEHUs], a CTpoYHble a, b, cun —
COOTBETCTBYIOLLME BTOPUYHbBIE TEPMUHATBI HAMPSDKEHWS.

Byksbl A, B 1 C 0603HaualoT NonHOCTLI0 M3onMpoBaHHble BBoAbI, a N— npeaHasHavyeHHbIA AnA 3asemne-
HUSA KOHTaKT, U30N5ALMsSl KOTOPOro MeHbLUe, YeM Y noTeHumansHoro (bix) BBoAa (OB).

Byksbl da n dn 0603HaYaloT, YTO BTOPUYHBIE BbIBOALI HANPSXXEHUS NpeAHasHayYeHbl AN Nony4YeHus uH-
cbopmaLum 06 oCTaTOYHOM HaNPsPKEHWU.

Ecnu 3TH nmeeT 6onee ogHoOro BTOPUYHOIo KOHBepTepa, BbIBOAbI AOMKHbI BbITh MapKMpoBaHbI Kak:

1la—1n;
2a—2n;
3a—3n.

11.2.3 OTHOCUTENbHaA NOMNAPHOCTb

BeoAak! 1 BbIBOAbI C COOTBETCTBYOLLMMU 3arNaBHbIMUA U CTPOYHBIMU ByKBaMU A0SKHBI UMETb OAWHAKOBYIO
NonsipHOCTL chas.

11.2.4 KoHTaKTbl 3a3eMneHust

11.2.4.1 3azeMrneHne NepBUYHOTO AaTYMKa HanNpPsHKeHUA U NEPBUYHOMO KOHBEpTEPa

KoHTakTbl 3a3eMneHust 4OMKHbI OblTb 0OTMeYeHbl CUMBOIOM «3eMNsy, Kak nokasaHo B MOK 60617-1.

11.2.4.2 3azemneHne BTOPUYHOTO KOHBEpTEpa

KoHTakTbl 3a3eMrieH1st A0MKHbI ObITb OTMEYEHbI CUMBOIOM «3eMNfA», kKak 0603HauyeH cumson Ne 02-15-01
BM3K60617-1.

12 Tpe6oBaHUA K Knaccy TOYHOCTU OAHO(PA3HbIX U3MEPUTENbHbIX 3MEKTPOHHbIX
TpaHchopMaTopoB HanpsXKeHUsA

12.1 O6wue TpeGoBaHusA

MorpeluHoCTL HaNpsixeHus (koadbduLmeHTa macuTabHoro npeoGpasoBaHNsa HaNpsPKeHWs!) U yrnosas no-
rpeLLlHoCTb (yrna a3oBoro caBura HanpskeHusl) He A0IKHbI NPeBbIWaTh 3HAaYeHWUI, ykasaHHbIX B Tabnuue 13,
AnNA COOTBETCTBYIOLLIEro KIacca TOYHOCTM MpY MobbIX 3HAYEHNUAX TeMMepaTypbl, HacTOTbl, HArpy3k1 1 Hanpsbke-
HWA 3neKkTponuTaHUA B Npedenax pekomeHayeMbIX AnanasoHos (cm. 5.5.1,5.5.2,5.5.3, 5.5.4).

Onst 3TH, nMeloLX HECKOMBKO OTAENbHbLIX BTOPUYHBIX BLIBOAOB HANPSPKEHWUS, KaXabIA M3 HUX BChnea-
CTBME BO3MOXHOW B3aMO3aBNCUMOCTY OSKEH COOTBETCTBOBaTL TPEGOBAHUAM K TOUHOCTM MPU YCIIOBUSX, NPpU-
Be[IeHHbIX Bbille, B TO BPEMS Kak Apyrie aHanornyHole BbIBOAbLI MOTYT UMeTb obylo Harpyaky oT Hyns Ao
HOMWHAaIBHOTO 3HaYEHWS.

Ecnv ogvH 13 9TUX BTOPUYHbLIX BLIBOAOB HAMPSDKEHUS Harpy)XXeH ToSIbKO B Te4YeHWe KOpoTKOro nepuoaa
BPeMeHW, TO ero BN1siHWE Ha ocTaBsLUMiicA (-ecsl) BbIBOA (bl) MOXXHO HE y4uTbIBaTh. MOrpelwHocTi Ha BuIBoAax
OTH pomkHbl BbITh OrpeAeeHbl C y4eTOM BAUSIHWA NTIo0bIX NNaBkUX NpeaoxpaHuTenei unu pesuctopos, ABNs-
IOLLMXCSA ero cocTaBHbLIMU YacTsiMu. Ecnn oauH 1 TOT Xe BTOPUYHBLIV BbIBOA UCTIONL3YETCA ANA U3MEPEHUs U
3aUTHLIX Lenew, cnegyeT 0603HauMTs 06a knacca TOYHOCTH.

CwmelLeHVe NOCTOAHHOW CoCTaBMAOLLEe BTOPUYHOrO HanpsbkeHus Usyqy He BNMSieT Ha TouHocTs TH, ogHa-
KO MOXXET BO3/1eCTBOBATL Ha XapaKTepUCTUKA BTOPUYHBIX Lienei. YToBkl rapaHTUpoBaTh UX NpaBunbHYo paboTy,
npoussoauTerb AOMKEH onpeaenuTb MakcuMarnbHOe cMeLLeHWe NOCTOSIHHOW COCTaBNALLEA BTOPUYHOTO Ha-
NpsPKeHUS.

12.2 Tpe6oBaHUA K 06CNy)XXUBaHUIO

KoMnoHeHTbI (CocTaBHbIe YacTu), KOTOpblE MOXHO 3aMeHUTb 6e3 kanubpoBkK, HeoBXoaUMO cneunanbHo
0603Ha4YUTbL COOTBETCTBYIOLLEN MaPKUPOBKOI. 3Ta BOSMOXHOCTb A0MKHA GbITb NoATBEPXKAEHA UCNbITAHUEM.
OcrarnbHble KOMMOHEHTbI He MOTYT BbiTh 3amMmeHeHbl 6e3 cooTBeTCTBYIoL el kanubposku ATH B cope.
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12.3 OGo3Ha4YeHuUe Knacca TOYHOCTU U3MepUTenbHbIX 3TH

Knacc To4YHOCTY onpeaenseTcs caMmoid BLICOKOW A0MYCTUMON MOrpeLLIHOCTLI0 HanpsiXeHUst (B NpoLeHTax) B

AnanasoHe 3Ha4YeHWn HOMUHANBHOTO Hanps>XXeHna N Harpysok, ykasaHHbIX B 5.5.3 ans COOTBETCTBYHOLLEro knac-
Ca TO4YHOCTU.

12.4 CtaHaapTHbIE KNnaccbl TOYHOCTU U3MepuUTenbHbix ATH

CraHngapTHbIMU Knaccamuy TouHocT OTH siBnsioTes:
01—02—05—1—3

12.5 Npepgenbl norpelwHocTU koacduLmeHTa MacwtTabHOro npeobpazoBaHUs HaNpPsHKeHUA
¥ norpewHocTu yrna ¢gpazoBoro casura HanpsixkeHuss 3TH B 3aBUCUMOCTH OT Knacca TOYHOCTHU

Tabnwuya 13 — MNpepensl norpelHOCTN KoacduumeHTa MaclwTabHOro npeobpasoBaHust HANPSBKEHU U NOTPeLLHO-
CTu yrna ¢a3oBoro caBura HanpsbkeHust uameputenbHbiX 3TH B 3aBMCUMMOCTM OT Knacca TOYHOCTU

Ag,
Knacc touHoctu &, % MUHYTbI CantupaguaHsl
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 onpeaeneHo

MpumevaHus

1 HopmarsbHbim 3HaueHnem @, .. AomxeH 6biTb 0. Ecnn 3TH ncnonbayetcs B couetanum ¢ apymmu 3TH nnm
OTT, To Heo6x0AMMO yka3aTb KOHKpeTHoe obluee 3HayeHue.

2 BrivsiHne BpeMmeHu 3agepxku cMm. B B.5.1.

MorpelwHOCTM He AOMXHbI NMpeBbILLaTh 3HaYeHW, AaHHbIX B Tabnuue 13, npy cneayowmx yCnousx: vyac-
ToTa — HOMWHanbHoe 3Ha4veHue, HanpsikeHne — 80 %...120 % HOMUHaNbHOrO 3Ha4eHWs, Harpyska —
25%...100 % HOMWHaNbHON MOLLHOCTM 1 KoachduumneHT mowHoctr 0,8.

MorpelHOCTM MOTYT onpeaensTLCs Ha BbiBOAAX TpaHchopmMaTopa U yuuThIBaTh BNMSHUE NpeaoxpaHuTe-
nel U pesncTopPOB Kak ero COCTaBHbIX YacTeil.

13 Tpe6oBaHUsA K Knaccy TOYHOCTU OAHO(A3HbIX 3AWMTHbLIX INMEKTPOHHbIX
TpaHcOpMaTopoB HanpsKeHUs

13.1 O6wue TpeboBaHuA

MorpeLwHocTb KoathduLmeHTa MacluTabHoro npeobpasoBaHus HanpsbkeHUs U yrna bas3oBoro casura He
AOSKHA NpeBbIlaTh 3HAYeHUIA, ykasaHHbIX B Tabnumuax 14 v 15 ons cooTBETCTBYIOWErO Knacca TOYHOCTU Npu
yKa3aHHbIX YCIOBUSAX, & Takke Ans 11oboro 3HaveHnst TemnepaTtypbl, YHacToTbl, HArpy3Kky U HanpPsHKeHUA 3NeKTPo-
nUTaHua B Npedenax ykasaHHblx guanasoHos (cm. 5.5.1,5.5.2,5.5.3,5.5.4).

Onsa sawmtHeIX 3TH, MMetoLwmnx HeCKoNbKO OTAENbHbBIX BTOPUYHBIX BLIBOAOB HANPSPKEHWS, KaXabIA U3 HAX
3-32 BO3MOXHOW B3aMMO3aBUCHMOCTW JOMKEH COOTBETCTBOBATL TPEBOBaHWSAM TOMHOCTM NP YCIIOBUSIX, YKasaH-
HbIX BbIlle, B TO BpeMs Kak Apyrue aHanormyHble BbIBOAblI MOTYT UMETb Harpysky oT HyMst A0 HOMUHAINLHOro
3HaYeHusI.

Ecnu oguH 13 3TUX BTOPUYHBIX BLIBOAOB HANPSHKEHWUS HArpy»eH TOMbKo B TeYEHNE KOPOTKUX Neproaos, ero
BMUSIHUEM Ha 4PYroi BbIBOA (bl) MOXHO MpeHebpeub. MNorpellHocTy Ha BiBogax 3TH gomkHbl 6bITh onpegene-
Hbl C y4eTOM BUSIHUA NpeaoXpaHuTenein nnm pesncTopos, ABMNALLUXCH ero cocTaBHbIMU YacTaMu. Ecnv ToT e
BTOPWYHBIV BbIBOA, HAMPsSPKEHWS UCMONb3YeTCs Kak Ar1s USMEPEHWs], Tak 1 3aluUTHBIX uenew, cnegyeT 0603HaunTb
oba knacca TO4YHOCTU.

CwmelLLeHWe NoCTOSIHHOW COCTaBmsioLLel BTOPUYHOTO HanpskeHUA Uy yqo He BNUAIET Ha TOYHOCTL 3aLLUTHOTO
OTH, ogHako MoXeT BO3AeNCTBOBATL Ha XapaKTepUCTUKA BTOPUYHBIX Lenei. YTobbl rapaHTUpoBaTh WX NpaBusib-

35



roCT P M3K 60044-7—2010

HYIO pa60Ty, npounssoanTeNb AOMKEH onpeaennT MakcumanbHoe cMeLLeHne NOCTOAHHOW COCTaBNSIoLLEN BTO-
PUHHOTO HaNpPsKeHnA.

13.2 Tpe6oBaHuA K 06cnNyXuBaHUIO

KOoMNOHEHTbLI (COCTaBHbIE YacTu), KOTOPbIe MOXHO 3aMeHUTb 6e3 kanubpoBkK, Heo6XoauMo cneumanbHO
0603Ha4YTL COOTBETCTBYIOLLLEN MAPKUPOBKOK. OTa BO3MOXHOCTL A0MKHA BbITh NoATBEpXXAEHa UCTILITaHUEM.

13.3 O603Ha4YeHne Knacca TOYHOCTU ANA 3aWUTHbLIX 3NEeKTPOHHbIX TpaHchopMaTopoB
HanpsxeHUn

Knacc TouHOCTU onpegensieTcsi Camoii BbICOKOW 4OMYCTUMOW NOrpeLLHOCTLIO HanpshkeHus! (B NpoLieHTax) B
AvanasoHe oT 5 % HOMWHaNLHOro A0 3HAaYEHUS C Y4eTOM HOMUHASIbHOO KoathuLUmeHTa nepeHanpskeHUs Npu
CcTaHO4apTHOM AnanasoHe Harpysku, ykasaHHom B 5.5.3.

YcTaHoBNEHHbIV Kracc TOUHOCTU 0603HavaeTcs uncpoli, conposoxaaemon yksor «Px.

13.4 CTaHAapTHLIA KNAacc TOYHOCTU ANA 3aWUTHBIX ANEeKTPOHHLIX TPaHChHOPMaTOPOB HaNpsHKeHUs

CraHgapTHble Krnaccbl TOYHOCTU AN 3awuTHelx 3TH — 3P 1 6P 1 Te xe npegenbl Ans NorpeLHocTu
HanpsbkeHUa U yrna ¢asoBoro casura NpUMeHUMbI Kak Npu 5 % HOMUHANBHOrO HaNPSPKEHWs, Tak U Npy ero
3Ha4YeHun ¢ y4eTOM HOMUHaNbLHOro koaddpuumenTa nepeHanpsxeHus. Mpu 2 % HOMUHANBLHOrO HaNpPsPKEHUN
npeaenbl NOrpeLwwHOCTY BABOE Bhille, YeMm npu 5 %.

Korga sawutHete 3TH nmetoT paanuuHble npeaenbl NOrpewwHoOCTU Npu 5 % HOMUHaNLHOrO HanpsHKeHUs U
MaKCUMasibHOM HarpsikeHUU (HanpsbkeHWe ¢ yHeTOM HOMWHanNbHOro koadduumeHTa nepeHanpskeHus 1,2 unu
1,5 vnn 1,9), To 3T0 AOMKHO BbITh COrMAcOBaHO MEXAy NPou3BoAMTENEM U NOTpebuTenem.

13.5 Npepgenbl norpewHocTn KoadduumneHTa MacwTabHoro npeo6paszoBaHnUs HaNPSXXeHUs U
norpelwHocTH yrna ¢a3oBoro caBUra HanpshkeHUA 3alUTHBLIX 3NeKTPOHHbIX TpaHCchopMaTopoB
HanpsXXeHWUs B 3aBUCMMOCTM OT Knacca TOYHOCTH

Tab6nwuya 14 — lMNpegens! norpewHocTn ko3dhduumeHTa macwtabHoro NpeobpasoBaHNA HANPSPKEHUSA U NOTPELLHO-
CTu yrna ¢a3oBoro caeura 3awmTHbX OTH B 3aBUCMMOCTHM OT Knacca TOHHOCTU

U1 / U1 HOM
%

Knacc ToqHoCTH > 5 X

Ok, % Agp,, MuH | Ag,, cpag o, % Ag,, muH | Ag,, cpan | ok, % A, muH | Ag,, cpap

3P +6 + 240 7 +3
6P +12 + 480 14 +6

120 3,5 +3
240 7 6

+
I+ +

20 £3,5
40

1
2 7

X — HOMMHaMbHBIN KOIDMULMEHT HANPSIKEHUS, YMHOXeHHbI Ha 100.

MpumevaHusn

1 HopmanbHbiM 3Havenmem ¢, . AomkeH 6bimb 0. Ecnn OTH ncnonbayetcsa B couetanmm ¢ apyrmmm 3TH nnn
OTT, To Heo6Xx0AUMO yKa3aTb KOHKpETHOE obLee 3HayeHue.

2 BnusiHme BpeMeHu 3afiepXXkm nokasaHo B B.5.1 npunoxenus B.

13.6 Tpe6oBaHus kK NepexogHON XapaKTepucTuke

13.6.1 O6wue nonoxeHus

TpeboBaHUs kK NepexoqHOM XapakTepUCTUKe HAXOAATCA Ha paccMOTpeHUW. [lononHuTenbHble 06 bsACHeHNs
AaHbl B B.4 1 B.5.1 (npunoxeHue B).

13.6.2 KopoTkoe 3aMblKaHWe B NepBUYHON Lenu

Mocne npekpalLeHUs KOPOTKOro 3amblKaHWUs MEPBUYHON Lien MeXay BbICOKOBOSIbTHLIM BBOAOM U HU3KO-
BOJIbTHbLIM BbIBOAOM, CBSI3@HHBIM C 3eMIEN, Nepexo4HON NpoLecC BTOPUYHOMO BLIXOAHOO HaMpsKeHUs! OJKEH
UMETb 3aTyXaHuWe NepexoHON XapakTepucTuKL B Npeaenax oaHOro LyKa HOMUHaNbHOM YacToThbl A0 3HAYEHUS,
oTnuyamwLerocst He 6onee yem Ha 10 % OT MakCUManbHOrO 3HAYEHWs1 HaNPsPKEHWs!, YCTaHOBIEHHOIo nepes
KOPOTKAM 3aMbIKaHUEM.

MpumeuaHune—IlepexogHas u amMmNNUTYAHO-4acToTHAA xapaktepuctuku OTH gomkHbl 6bITb rapMOHN3NPO-
BaHbl C aHanornuHbiMm ansa ATT. ToT NyHKT cTaHgapTa 6yaeT B 6nuxariwee Bpemsi NePecMOTPEH.

36



roCT P M3K 60044-7—2010

13.6.3 O6pbIB NUHUN

Mpw 06pbIBeE NHUK 0BpasyeTcs OCTaTOUHbLIN 3apsa, KOTOPbLIN MPUCYTCTBYET BO BTOPUHHOM HAMNPshKeHUN Kak
KOMMOHEHT U,gqy (CM. 2.2.4) M AOMKEeH AOCTATOUHO BbICTPO CHU3NUTLCS A0 HYINA, YTOGbI NPeoTBpaTUTL HachILLe-
HWe BXOAHbIX TpaHchopMaTopoB U NoAktoYeHHoro obopyaosaHus. MocTosiHHas BpeMeHn 4omKHa ObIThb 3asiB-
INeHa npoussoanTenem.

13.6.4 MoBTOpPHOE BKNKOYEHUE Ha NMMHUM NPU HANU4YUKU B Hel OCTATOYHOro 3apsiga

MpKn KOPOTKOM 3aMblKkaHW Ha 3eMI1H0 OAHON U3 has U OTKITHOYEHWUMN JIUHUM B MOMEHT 3Ha4YeHWs1 epBUYHOTO

HaNPSHKEHNA B CeTU Uy (f) = K, - Uyom V2 Ha NIUHNN aKKyMynMpyeTcst 3apsid NoTeHLMana onpeaeneHHoro 3Haka.
[Py NOBTOPHOM 3aMbIKaHW BLIKIKOYATENA IMHAM B MOMEHT, koraa Uy (f) = Uyuoyv/2 NPV 3HaKe, NPOTUBOMNONOX-

HOM OCTaTO4HOMY 3apsidy, NepexogHble NMpPoLEecChl ONUCLIBAIOTCA Criegy oMU BblpaxkeHusimu (cm. 2.1.29):
- ﬂﬂﬂtSO U1 =0 U1dc:iku'U1H0M\/§;
- gnat>0 Uy = Uypon Uyg=0.

MorpeluHocTb koaddrLmeHTa macTabHoro npeobpasoBaHa HanpskeHss 3TH npy HoMUHaNBHOK YacTo-
Te B yKasaHHbIX YCIOBWSIX He AOSMKHA NpeBbIlLaTh 3HaYeHni, AaHHbIX B Tabnuue 15, rae - t — nponasoaHoe oT
YyacToTbl f U BpeMeHH {, oTpaxkatoLlee YUCno Nepruoaos, NPy KOTOPLIX onpeaensieTcs TOYHOCTb.

Tab6nwuya 15 — Npegens MIHOBEHHON NOrPELLHOCTU ANns 3awmuTHoro 3TH npu NOBTOPHOM BKITHOYEHUM HaNpPsRKeHUst
nepeMeHHOro Toka B uenn ¢ ocCtatoYvHbIM 3apAaaoM Hanpsi>XeHUA NOoCTOAHHOINo TOKa

KommeHTapuii fif, uu

HOM

Trom U1 dc/U1 HOM \/E ans & SK“(')' %
t<0 2<ft<3 3<ft<45

JInHua 3apsikeHns noTex-
umanos ¢ k, = 1 (nosTop-
HOe BKIIOYeHue Mpu oau-
HaKOBOW MONSIPHOCTK) 1 1 ky, —-n/2 10* 5*

To xe npu npoTuBomnoO-
NOXHOW NOMSIPHOCTK 1 1 -k, +7/2 10* 5*

* [pwn cornacoeaxHum Mexay npounssogunTenem u 3akas3vumkom moryT 6bITb NPUHATBLI Apyrve 3HaqeHus.
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MpunoxexHue A
(oba3aTennHoe)

Harpy3ku npu onpeaeneHun NnapaMeTpoB NePexoAHbIX XapaKTepUCTHK
3NEKTPOHHLIX TPaHC(HOPMaTOPOB HaNPAXEHUA
B Clyyae KOPOTKOro 3amMmbIKaHUA NepPBUYHOM Lienu

A.1 lHAYKTUBHbLIE Harpy3ku
CxeMbl Ueneli ANA ABYX BO3MOXHbIX Harpy3oK NpeAcTaeneHbl Ha pucyHke A.1, a COOTBETCTBYIOLME 3HAYEHUA UX

KOMMNOHEHTOB — B Tabnuue A.1.

Lg Rs
L R Rp
a) nocregosarernbHas Harpyska b) nocneposatenbHO-NapannensHasa Harpyska

PucyHok A.1 — CxeMbl Lieneil MHAYKTUBHOM Harpy3ku Npu onpeaeneHun NapameTpoB NEPeXOfHbIX XapaKTepUCTUK

T a 6 nuuyaA.1— 3HayeHnsa CONPOTUBINEHUS U UHAYKTUBHOCTU MOCMeAoBaTenbHbIX U NocneaoBaTenbHoO-Napansenb-
HbIX HarpysoK rnpu onpefeneHuu napaMmeTpoB NMepexofHblX XapakTepucTuK

MocnepnoBartenbHas Harpyska MocnepoBarenbHo-napannensHasi Harpyaka
R Lo R, R, Lyo
100 % OT Syom 0.8 |Z,0ml 0,6 1Zyoul 2,21Zy0ml 0,72 |Z,0ul 1,25 [Zyoul
25% OT Siom 3.21Zyoml 2,41Zy0ul 8,81Z,0ml 2,88 |Zuoml 5 1Zyoml
S,om — HOMMHanBHas Harpyska B BONbT-amnepax.
U, .om — HOMMHANbHOE BTOPUYHOE HANPsHKEHWEe B BOMbTaxX
IZH(.)MI = UHOMZISHOM (leOMl B OMaX)'

MpumMmeyaHus

1 MNonHas Harpyska, 3afaHHas NpUBEAEHHLIMU 3HaYEHUAMMU, UMeeT koacdduLuueHT mMowHocTu 0,8.

2 NupyxTusHoe conpoTtusneHue 3TH (Hanpumep, ¢ BO3AYLLHLIM CEpAEYHUKOM) AOMKHO GbiTh NUHElHbIM. Moc-
NeaosaTensHOE CONPOTUBIIEHUEe COCTOUT U3 IKBUBANEHTHBIX MOCNEA0BaTe bHBIX COMPOTUBIEHUA: UHAYKTUBHOTO (CO-
npoTuBreHue obMOTKW MMNIOC 3KBUBANEHTHOE NocnefoBaTeNbLHOE COMPOTUBIEHUE NOTepb B CEpPAEYHUKE) U NOAKMIo-
YEHHOro.

3 MorpellHoCTbL Harpysku fomkHa 6biTh MeHee + 5% ana Z,,, v MeHee + 0,03 — ans koadyumueHTa MOLHOC-
™.

A.2 EMKOCTHBIe Harpy3ku
Cxema Lien eMKOCTHOI Harpysku NpeacTaBneHa Ha pucyHke A.2, a 3HaueHus ee COOTBETCTBYIOLUMX KOMMOHEH-
ToB — B Tabnmue A.2.

(9]

R

diLlh

PucyHok A.2 — Cxema Lienu eMKocT-

HOW Harpyaku npu onpeaeneHuu na-

paMeTpoB MepexoaHbIX XapakTepu-
CTUK
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TabnwuaA.2 — 3HavyeHNe CONPOTUBIEHUSA U €MKOCTU Harpy3ku npu onpegeneHun napaMmeTpoB MepexoaHbiX
XapaKkTepucTrK

EMKOCTHasi Harpyaka ANl UCTIbITAHUA NePeXOfHbIX XapakTepucTuk
R C
100 % ot S,om Ruom Ciom
25 % o1 S,om 4 Riom Ciiom

SHOM — HOMMHanbHas Harpy3ka B BOIlbT-aMmnepax;

UHOM — HOMUWHanbHOE BTOPU4YHOE HanNpshXeHne B BOIbTax;,
= 2

RHOM - UHOM /SHOM (RHOM B Omax)-

MpumedaHune—3Hadenne C, ,, OOMKHO ONPEAENATLCA 3aKA3UMKOM.
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MpunoxeHne B
(vHcpopmaTuBHOE)

TexHu4eckas uHcpopmaLua

B.1 BeeaeHue

B OTH moryT ncnonb3oBaTbCA €MKOCTHbIE U PE3NCTUBHO-EMKOCTHBIE AeNUTENN HanpsiXeHusa n/unm ontudeckue
YCTPONCTBA, YKOMIMIIEKTOBAHHbIE 3IIEKTPOHHLIMU KOMMOHEHTaMK Ans nepegaqv U yCUneHnst N3MepeHHbIX CUrHamnoB.

MpunoxeHne gaet Heobxoaumyo MHdopMaumio o paboTe B yCTAHOBUBLLEMCS M NEPEXOOHOM PexumMax sKchnya-
Tayuu.

[nsa aToro nonesHo cosgaTe Mmogene OTH, koTopasa ynpocTuT paccMOTpeHne TeopeTUYeCcKX BOMPOCOB.

B.2 O6wue nonoxeHus

B.2.1 OnpepgeneHuns

MepBUYHOE 1 BTOPUYHOE HaMPsBKEHUs1 MOTYT ObITb ONUCaHbl CreayoWmMmMm YpaBHEHUSIMU:

u1(t) = U1 '\/5 sin(2m-f-t+ (P1) * U1 de Uy res(t);

Up(t) = Uy~ 2 - sin (21 F- t+ @) + Up o + Unres(D)s

rae U,;— cpegHekBagpaTnyeckoe 3Ha4E€HUE NEPBUYHHOrO HanpshkeHns Npu Uq 4o () = 0 1 uq 6(f) = 0;
U, — cpegHekBagpaTnyeckoe 3Ha4YeHne BTOPUHHOTO HanpsbkeHus Npu Us 4q () = 0 M Us (o6(f) = 0;
f — tbyHOaMeHTanbHas yacToTa ceTtu;
Uy g () — 3HaueHne cocTaBnaowWwen HanpsxXeHWsa NoCTOSHHOTO TOKa B MEPBUYHON Lienun, 06ycnoBNeHHoe ocTaTou-
HelMKM 3apsigamu (B);
U, 4c (f) — 3HaveHne cocTaBnsoWwen HanpsykeHUs NOCTOSAHHOTO TOKa BO BTOPUYHON Lienu, BbidBaHHoe Ujq. () n/mnu
BHYTPEHHWUM HanpsixeHwem cmelernus dTH (B);
¢ — nepBnYHOe (hasoBOe CMELLEeHVe B pagnaHax;
¢ — BTOpW4HOE ha3oBOe CMELLEeHNe B paguaHax;
Uy res(f) — NEPBUYHOE HaNpspKeHNe HyNeBon MocneaoBaTeIbHOCTH, BKITIOYAsA rapMOHUKN U CyBrapMoHnku;
Uy res(f) — BTOPMYHOE HanpsiXeHue HyneBol nocnegoBaTerlbHOCTH, BKIOYasA rapMOHUKM U CybrapmMoHuim;
t — MrHOBeHHOE 3Ha4eHue BpeMEHU B CeKyHAax.
f, Uq, Uz, Uq gor Uz gor 91, @2 — NOCTOSAHHBIE BENWYMHBI A1151 YCTAHOBUBLUMXCA YCIIOBUIA.
Onsa coemeleHHbX OTH ans uamepeHusl U 3aWwmThl AOMKHbI BbITe NPOBEAEHbl KOPPEKTHbIE U3BMEPEHUST YKa3aH-
HbIX COCTaBMAOLWMX Npn vacroTe f.
,El,pyrme YneHbl NpeacTaBeHHbIX Bbille ypaBHeHMVI ONnCLIBAIOT HEeXenaTelbHble ABNTEHUA B CETU, KOTOPbIE MOTYT
BMUATb Ha MOrPEeLUHOCTb U3MEPEHHOro curHana.
B.2.2 HopmanbHbie yenosus B ceTn
Mpyn HOpPMAanbHbIX YCNOBUAX B CETU NEPBUYHOE HanpsxxeHue U, 1 1acToTa focTanTes B Npeaenax yeTaHOBIEHHbIX
orpaHudeHuii 3a cuyeT paboTbl CUCTEMbI PEryNMPOBaHUA B CETU, HaNpUMep:

0,8 U1H0M < U1 < 1,2 U1H0M;
0,99 f,0 <F < 1,01 Fipy.

Mpu HopmankeHbIX yCNoBuax B ceTn 3TH, CNpOEKTMPOBaHHbIE AN U3MEPEHUS, Haxo[AT WMPOKOE NPUMEHEHVE B
coYeTaHMn C TOKOBbIMU TpaHcdopmatopamm.

B.2.3 ABapuiiHblli peXum paboTbl B ceTu

Bcnepcteue asapwii B cetu (onmcaHHbix B B.4.1.1) nepeuqHoe HanpsbkeHne U, n vactota f MOryT 3Ha4YNTENbHO
OTNMYaTLCH OT HOMMHAIBHbBIX 3HAYEHUNA.

3TH, vcnonbayemble Ansi M3MePeHWsl, JOMKHbI BbiAEpXKMBaTL 3TN cuTyauun 6e3 NoBpexaeHusi, HO KMX Kace
TOYHOCTM B 3TOM CIydae He onpeaerieH HacTOosILWMM CTaHA4apTOM U MOXeT ObITb MPeaMEeTOM COrmnalleHnst MexXay npoua-
BOAUTENEM 1 3aKA3YMKOM.

OTH, ncnonb3yemble ANs 3awmThl, NPeaHa3HaYeHbl 4N KOPPEKTHON nepegadn curHana npv HopManbHbIX YCNO-
BUSIX U aBapuiiHbIX pexxumax, Ytobbl obecneumnte cpabaTbiBaHWe 3alWMTHOIO perie npu noGoi KpUTUYeckolr cutyaumum B
ceTu.

B.2.4 BbI60op HOMUHANBHbIX 3HAYEHUIA BTOPUYHOTO HaNpPsXXeHUs

Kak npaBuno, anekTpoHHOe o6opyaoBaHWe NUTaeTcst OT BUNONSIPHOrO UCTOYHUKA Hanpsbkenns + 12 vnu = 15 B,
4YTO NO3BOIISIET MOMNy4aTb Ha BbIXOAE MakcUMarbHble 3Ha4YeHWs1 BbIXOAHOTO curHana £10 B npakTnieckyn co cTonpoueHT-
HOI NUHEWHOCTBI. HOMUHAanNbHLIE 3Ha4YeHWUsA BTOPUYHOTO Hanpsikennsa OTH gorxHel GbiTe BbiGpaHel TakuMm oGpasom,
4TOObI MakCHMMarbHble 3Ha4YeHWsl OcTaBanuchk B Npegenax AaHHOro AuanasoHa.
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Hanpumep:
C ydetom koacpdmumenTa Hanpsxkennsa k, = 1,9 n kosdbpmumeHTa, 0Tpaxalowero HanpsikeHne CMeWeHus!, Bbl3-

BaHHOIO OCTaTOYHbIMK 3apsAfamm, K, = 2 U NPU HOMUHAINBHOM 3HAYeHWUN 3,25/«/5 B (cpeaHekBagpaTuyeckom) ansi
3asemnaembix OTH makcumanbHoe 3Ha4eHWe BTOPUUHOIO HanpshKeHUA PaBHO:

Unmyare = k1 - ko - 3,25 42 143 = 10,08 B (nukoeoe).

B.3 YcTaHOBMBlLEECA COCTOSIHUE
B ycTraHOBMBLUEMCSA COCTOSIHUM 3HAYEHWE COCTAaBMSIOWENA CMELLEHUSI NOCTOAHHOTO HaMPSKEHUs1 OCTAETCA HEU3-
MEHHbIM:

lim ¢ = co Uj g¢ () = U1 g

lim ¢ — oo Up g () = Uy ¢oi
up () = Uy 2 - sin (2m- F - £+ 1) + Uq g + Uy res (8);

Uy (1) = Upf2 - Sin (21 - t+ ) + Uy g + Uy res (0)-

B.4 NepexogHuie npoueccsl

B.4.1 TeopeTuyeckue BbIKnagku

B.4.1.1 NMpoueccol B cetu

MHorve npouecchl B 3reKTpU4ecknx ceTsix 3a npegenamm HOpMarbHbIX YCIOBUIA 3KCMMyaTaumm gOKHbl ObiTb
YYTEHbI MPY NPOEKTUPOBAHUUN BbICOKOBONBLTHOrO 06opyaoBaHusi. Hanpumep, OT HEKOTOPLIX M3 HUX HaMNpsSIMYyI0 3aBUCUT
KOHCTPYKLUMSI n3onsiumm unu TpeboBanmns k nepegade curHana. Huxe npegcraeneHsl Hanbornee BaxHbIE SIBIEHUSI B CETH,
KOTOpbIE HGOGXO,D,VIMO YYUTbIBaATDb.

a) [JnumenbHoe nepeHanpsikeHue 8 cemsix

B 3aBucumocTn ot yAaneHHOCTU y4acTkoB CE€TU OT MOLLHbIX UCTOYHNKOB SJ'IeKTDOCHaG)KeHVIFI MOXEeT NPponcxoguTb
ANUTenbHOE NOBbILLEHWE YPOBHA Hanps)XXeHusa no cpaBHEHUI0 C HOMUHAlbHbIM 3HA4YeHUneM. I'IepeHanmeeHue Bblpa-
xaeTcsa ko3MPUMLUMEHTOM, Ha KOTOPLIA AOMKHO ObITb MOMHOXEHO HOMWHANBHOE HamNpsKEHWE.

Kak npaBuno, aHaqdeHne koadpuumneHTa anuTenbHOro nepeHanpsikeHusl NpUHUMaloT paBHbiM 1,2.

b) Kopomkoe sambikaHue Ha 3emmo 8 mpexghazHol cemu C He3a3eMIeHHOU Helmpansio

KopoTkoe 3amblkaHue Ha 3emriio ogHou asbl B TpexdasHoW CeTn ¢ He3a3eMINeHHON HENTPanbio BeAeT K nepe-
HanpsKeHUsAM Ha OBYX He3aTpoHyThix dasax. TeopeTudecku kodddUUMEHT nepeHanpsbkeHUs Ha 3Toi dase paBeH
KBagpaTHOMY KopHio n3 3. OpgHako 3T1oT koadhduumeHT 3aBucnT oT pacctosiHust OTH A0 TOYKM KOPOTKOIO 3aMbikaHUsl Ha
3eMII0 ceTU. 3amMbikaHWe Ha 3eMIi0 MOXET NPOAOMKaATLCA A0 HECKONbKUX YacoB (UMW Aaxe AHEN) Ans HEKOTOPbIX
YYaCTKOB CeTU, TPYAHOAOCTYNHbLIX 3UMOA.

O6bivHOEe 3HadveHWe KosdduumeHTa BpeMEeHHOro nepeHanpsbkeHust — 1,9 ana 8 u.

¢) AmmoccehepHbie pa3psiObl Ha 8bICOKOBObMHbLIX JIUHUSX dneKkmponepeday

MoOnHWW BbI3BIBAIOT BLICOKYIO CTENEHb NEPEHANPSHKEHNA B BbICOKOBONBTHOM 060pyA0BaHMU, KOTOPOE MOXET [10C-
TUraTh YPOBHSI MeraeornbT. K cuacTblo, NPOAOIKUTENBHOCTL TAKOTO NepeHanpsbkeHUs 06bIMHO ANUTCS HECKOITBKO MUKPO-
CeKyHA U COMPOBOXOAETCA MMIMYIMBCOM 3MeKTPo3HEpPrMn B 060pyaOBaHMM ¢ BpeMeHEM HapacTaHusi (ppoHTa 1 MKC, YTO
BeAeT K CO34aHMNI0 HaNpPshKEeHWs YacTOTOW B HECKOMbKO Merarepu M onacHo Ansi Bceil U3onsuum BCrieACTBME Hanmqms
napasvTHbIX €MKOCTEN.

Hawnxyauwnii acpcpekT o1 3TOrO SIBNEHWs HabngaeTca B yHacTKax ceTu C NepexosoM OT OAHOTO 3HAYEHUS BHYTPEH-
Hero ConpoTUBNEHWA K APYroMy, HanpuMep OT NIMHUK dreKTponepeaaym K CUNoBoMy TpaHcdopmaTopy, KOraa BONHOBOE
COMPOTUBIEHNE NMHUN HAMHOIO MeHbLUE, YeM COMpOTUBIIEHWe TpaHcdopmaTopa. B Takux cnydasx oTpaxeHHas BonHa
MoXeT ObiTb BABOe Gonblue Ha4YanbHOro 3Ha4YEeHUs1 HaNPSKEHUS!.

Takne nepeHanpskeHusi 4acTo BedyT K KPaTKOBPEMEHHBLIM NPEPLIBAHUSIM HaNPshkeHUst B ceTu ¢ oGpaszoBaHnem
MCKPOBOTrO MPOMEXYTKa, ASNCTBYIOWEro Kak orpaHuuMBaioLLee ycTpoicTeo. Cuctema 3awmTtbl pacno3HaeT BO3HUKHOBE-
HVe Oyrv Kak KOpOTKOe 3aMblKaHve Ha 3eMII0 U aKTMBU3NPYET NpepbiBaTenb (aBTOMaTUYECKWIA BbiKMovaTenb) cetn. 3Toro
06bIYHO AOCTaTO4HO, YTOObI YCTpaHUTL NOSIBNIEHUE AYIMY, 3aTEM aBTOMaTUYECKMUIA BbIKNIOYATENDb NOBTOPHO BKMNIOYAETCA.

d) KommymauyuoHHbIe npouecchl

Opyrve siBneHvs Bbi3BaHbl KOMMYTAUMOHHLIMK AEACTBUSIMU B BbICOKOBOJSIbTHBIX CETAX. 3TO MOXET NPUBECTU K
napasvTHOMY PE30HaHCY C NepexoAHbIMU NMEPEHANPSLKEHUSIMUA, KOTOPbIE UMEIOT YacToThl, OTNIMYHbIE OT HOMUHAIBLHOM
YacToThl CETU B AManasoHe OT HECKONbKMX Kunorepu, 40 mMerarepua B NoAcTaHumsax ¢ rasoeon nsonsiyueri (GIS) v rmae-
HelMm 06pa3om onpegensemMble hakTUHECKOW KOH(Urypaumei ceTu.

Kpome Toro, o6pasoBaHue ayrv B BbIKIOUaTernsx Takke BeeT K nepexoaHbiM ahdekTaMm ¢ nepeHanpspkeHnsIMK.
Kak BKroveHune, Tak u BbiKioyeHne HebonbWMX MHAYKTUBHBIX NOTOKOB MOXET Bbl3BaTb NepeHanpsbkeHusl, 00ycrnoBreH-
Hbl€ pe30HaHCOM Mmexay HENMHENHbIMM KOMIMOHEHTAaMN U €MKOCTSIMM.
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Opyrve apneHus B ceTy onucaHbl HUxe B B.4.1.2.

B.4.1.2 Tunbl NnepexoAHbIX NpoLeccoB

MHorue TUnbl NepexoAHbIX MPOLECCOB, BO3HUKAIOWMX BCREACTBUE NMepeHanpsbkeHWid U KOMMYTaUMOHHbIX Aei-
CTBUNW, onucaHbl B B.4.1.1.

B kavectBe cpeacTB 3aWuThl OT NepeHanpsHKeHUn NPUMEHSIOTCS MHOXECTBO PasfnUYHbIX YCTPOWCTB, TaKUX Kak
WUCKpOBbIE pa3pAAHUKU U BapucTopbl. C OHOW CTOPOHLI, OHU HEOOXOAUMBI AN 3aLMTLl CETU U €e KOMMOHEHTOB, C
OpYrol, MOryT Taioke NpUBECTU K NepexoAHbiM NpoLeccaM, K KOTOPbIM 3NeKTPOHUKa AoMmkHa GbiTb ycToitumea. OyeHb
BaXHO, 4ToObl DTH, NpeaHasHaveHHbIe ANSA TOYHOW Nepeaayn curdana, 6oinu paspaboTaHbl ¢ yHETOM TakUX NPOLECCoB
B ceTU. CnepgoBatentbHo, TpeboBaHus k uaMepuTenbHbiM 3TH AomkHbI NpeycMaTpuBaTh BbICOKOYACTOTHLIE XapaKTepu-
CTUKK, B YaCTHOCTU 0 HECKONbKUX KUMorepLl.

Ipyrue nepexoaHble NPOLLECCHI BKIMIOYAIOT B ce6n BHe3anHble U3MEHEHUs NepBUYHOrO HanNpsXXeHWs BCneacTeue
KOPOTKOrO 3amblkaHUA HEernocpeACTBEHHO Ha uaMepsieMylo ¢asy unu Ha 3eMnio, UMK Ha ofHy U3 cocefHux ¢as, kak
onucaHo B B.4.1.1. 3Tu npoueccol, NpoucxoasiuMe B nNpeaenax BPeMeHU B HECKOnbko MunnucekyHg, OTH pomkeH
BOCMNPOU3BOAUTL C COOTBETCTBYIOLLEA TOYHOCTBIO.

Mpo6nema nepexoaHbIX NPOLIECCOB, NPOUCXOAALMX B ceTh, Haubonee BaxHa AnA OTH ¢ eMKOCTHbIM AenuTe-
1IeM B Ka4eCTBE AaT4MKa BbICOKOrO HanpsbkeHUs, NOCKONbKy OH CTaHOBUTCA 0O6bekTom obpa3oBaHua adipekTa ocTaTouy-
HOro 3apspa.

Bo BpemMs pa3MmblkaHus nuHUKM unu kabena noa HanpshkeHuem B OTH, B TOM uucnie U HA eMKOCTHOM AenuTene,
MOXeT OCTaTbCA 3apsXKEHHbIW NoTeHuuan. Ecnu NUHWMA He 3a3eMneHa UMW He pa3psbkaeTcsl NOAKNIOYEHHBIM K Heid
HU3KOMMNEAaHCHbLIM YCTPOUCTBOM, 3apsifi MOXET COXPAHATLCA B TeYeHUEe HEeCKONMbKUX AHEeN.

CMbICn SIBNEHUA Npolue NOHATH C MOMOLLI0 pUCYHKa B.1. YpoBeHb 3apsigHOro noteHuuana 3aBUcUT OT (pasbl
HanpsHkeHUs B MOMEHT OTKIloueHus. Hauxyawmi cnydain npy NUKOBOM 3HaYeHUN HanpskeHus U,, o3Hauarouem, 4to
NepBuYHBLIA KoHAeHcaTop AenuTena C; 3apsbkeH (coxpaHsas 3apaa q, = C,-U,), a BTopuuHbiii C, pa3psbkeH napannerns-
HbIM Pe3ucTopoM R,, MOAKNIOYEHHBIM K YCTPOUCTBY.

Korga nuHMs BKMKOYEHa CHOBa, HU3KOBOMNbTHOE BHYTPEHHeEe CONPOTUBIIEHUE CETU pa3pshkaeT ee MIHOBEHHO, UTO
BbIHYXAaeT 3apag oT C, nepeTekatb K C,. Takum o6pasom, C, GyaeT sapsxaTbea Npy ycnosuu:

Up==q1/(C1+Cg)=—U;y C1/(Cy + C)),

YTO NPUBNU3UTENBHO PaBHO

—U; (C11Cy).

OTO HanpshikeHUe YMEHbILAETCH B reOMeTPUYECKOl NPorpeccum (Mo 3KCMIOHEHTE) C NOCTOAHHONW BpemeHu R,C,,
HanOXeHHO! Ha CUHYCOUAAnbHBIA CUrHan, YTO B pe3ynbTare NPUBOAUT K CyLLLIECTBEHHOM! ownbke uamepeHus (CM. pucy-
Hok B.2).

Haunxyawmii acbcpekT oT 3TOro anepuoauyeckoro npoLecca — MarHUTHOE HacbILLEHUe Cep/ie4HUKOB, BCTPOEHHbIX
HenocpeacTeeHHO B OTH nnu B NnoAkmnioYeHHbIE K HEMY 3aLLUUTHbIE perne.

PelwieHne aToid npo6neMbl — UCMONb30BaHME CMELLAHHOIO Pe3UCTUBHO-EMKOCTHOIO AenuTtens, nepeaalowero
HENCKaXXEHHBIA CUrHan B TeueHue NepexoHoro npolecca.

7

4
~ - .
> T4 |4 )

C| — eMKOCTb niuH!M

PucyHok B.1 — Cxematuyeckan auarpamma, obvacHsiowas
achdekT ocTaToMHOro 3apaaa
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3apaabl Ha NapasUTHLIX

EeMKOCTSAX
up(t) =u(hH)A | |
| |
| |
Ty~
|
' |
. . | l
I T I | |_|_ t
|
+ |
|
|
T |
PaapbiBaHue MosTOpHOE
T aBTOMAaTU4YECKOrO  3amblKkaHue
BblKrovarena asToMaTtU4eckoro
1 I BbiKNIO4aTens
|
| I
| |
ush Pa3psag
1 | Cp, vepes R,
|
U, CJ/(C, + G
[
i |
| A
: : ST : : '
| 11 t
|
T |
|
1 |
|
| CnyvaitHasi coctaBnsiowas
T I MOrpeLLIHOCTH
2U, Cy/(Cy + .Cb) l«______ MNoBTOpHOE 3aMblkaHue
I

MpuMme4vyaHusa

aBTOMaTU4eCKOIo BbiKIoHarTens

1 Uy — HanpsixeHne Ha NepBuUYHbLIX BBOAAX.
2 U, — HanpsxeHne Ha BTOPUYHLIX BbIBOAAX.

PucyHok B.2 — HanpsixeHus npu Hanuamm adpdpekta 0CTaTo4HOro 3apsaa

B.4.1.3 YpasHeHnua ans u, (f) n u, (f)

TeopeTu4ecku NepexonHO NPoLLece, BOSHUKAIOLMIA B CETU, MOXET GbiTb ONUCaH C UCTIONb30BaHUEM ClieAyiowmx

ypaBHeHuiA (cMm. B.2.1):

- NepsuyHOe HanpshkeHue: u, (f) = U, J2-sin@2n-f -t+ ©1) + Uy 4o + Uq o5 (O

- BTOPMYHOE HamnpsxeHue: U, (f) = UZJE 8iN 2R - F - t+ @) + Uy 4o + Uy o (B)-

BHesanHoe nsmeHeHWe oaHoOro unu Gonee napameTpoB, NpefCTaBNeHHbIX B YPaBHEHUsAX, CO3AaeT yCnosua Ansa

BO3HUKHOBEHUA NepexogHbIX NpoueccoB.

CpasHenue u,(f) v u,(f) naeT npeacrasnenmne o kavyectse pabotsl OTH npum Takux npoweccax.
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T a6 nuuyaB.1 — 3ddekT KOpOTKOro 3aMbiKaHWUA B NEPBUYHOIA Lienu

t<t, t=t, t2ty+(1/1,,,)
lu; (] CM. ypaBHeHue BbllLe 0 0

ku U1HOM 0 0
[uy ()| CM. ypaBHeHue Bbllwe luy () | <01 u, (t<ty) |

* MNpepenbi: cM. TpeboBanua B 13.6.2.

MpumeyaHue— t,— BPeMs KOPOTKOrO 3aMbIKaHWS.

T a 6 nuyaB.2 — 3ddexT 3apsgHoro noreHywana

t<t, t=1, fy<t<t t>t,
U1 ku U1 HOM 0 0 ku U1 HOM
U1 dec Y * ku U1 HOM \/5 * ku U1 Hom‘/E 0
lu, () | Cm. ypaBHeHue Bbilue | | u, (tp) | 1Up 4 O *

* MNpepenbi: cM. TpeboBaHus B 13.6.2.

M pwumeyaHune—B Tabnuue npeacTasneH HaUXYALLWA CRyYaid, KOraa NPOMCXOAUT pasMbiKaHue NUHUK Npu
f, v ee NOBTOPHOM BKITloYeHWU npu £, ¢ NPOTUBONOIIOXHOA AnA U, nonsapHOCTLIO.

tO — BpemMA pa3MblKaHUs aBTOMaTUYECKOro BbiKNovyarens.

1, — BpemMs NOBTOPHOIO BKITIOYEHUSA ABTOMaTUYECKOIO BLIKNIOYATENS.

B.4.1.4 Mpocreiiuaa moaens (cxema 3amelliedus) OTH

B.4.1.4.1 O6wue nonoxeHus

Korga npakrtuyeckoe ucnbitaHue OTH HEBO3MOXHO, ero noseAeHue [OMKHO BbiTb MPOBEPEHO MOoAEeNUPOBaHUEM.
OT10 TpebyeT cornacoBaHUs MexXay NpoUsBOAUTENEM U 3aKa34YWKOM OTHOCUTENbHO CXeMbl 3amelleHus ITH u npo-
rpaMmmHoOro otecneyeHus npolecca MoaenupoBaHus.

MogaenupoBaHue 06bIMHO UCMONB3YETCA U B APYrMX o6nacTAX INEeKTPOTEXHUKM, Hanpumep Npu NporpaMMHOM
obecneyesun EMTP (nporpamma pacyeta aneKTpOMarHUTHbLIX NepexoaHbiX NPOLIECCOB) BMECTO pearnbHbIX UCTIbITaHWUiA
NS NPOBEPKU KOPPEKTHOCTU NOBEASHUS aBTOMaTUYECKOrO BLIKIIOYATENSA B CETH.

B.4.1.4.2 Mogenb (cxema 3ameluenusi) 3TH

UpeHTnyHas mopenb AOMKHA MPUMEHATLCA NPU KOPOTKOM 3aMblKaHUM MEPBUYHBIX BBOAOB M MPU NOBTOPHOM
BKJTIOYEHUM JIMHUM C OCTaTO4HbIMKU 3apsaamn. CornalleHue mexay NpousBoAUTENIEM U 3aKa34yMKOM MOoXeT GasnmpoBaTb-
CSl Ha CPaBHEHUM PEe3yNnbTaToB, NOJyYEHHBIX NP peanbHOM UCMbITaHUU BO BPEMS KOPOTKOTO 3aMblKaHUs U C MOMOLLbIO
€ro nNporpamMMHoOro mogenuposaHus. Mogenb OOMmMKHA NPUHUMATL B pacyeT HenuHenHocTb OTH.

= C
Rs TR
A
KoMnoHeHTb!

C;, C, — KOMMOHEHTLI EMKOCTHOTO ASNUTENA HanpsXXeHns,

A — npeanbHblii ycUrUTErNb C eAVUHUYHBLIM YCUNEHNEM HanpsHKeHst;

TR — VMHAYKTUBHBLIA MarHUTHLIW TpaHcopmartop;

R, — BX0OHOW uMneaaHc ycunurens;

Rg — nonHblii 3KBUBANEHTHLIA UMNEAAHC Harpy3ku BbIXOAHON Lenu
ycunurens,

R, — narpyska TpaHcdopmaropa

PucyHok B.3 — Npumep ynpoLeHHoi cxembl-3aMelielns OTH
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OTH npu nepexogHoM npouecce MOXeT ObiTb NpeACcTaBNeH B COOTBETCTBUUN CO CXEMOW, NPUBEAEHHOW HA PUCYHKE
B.3. Mogenb gomnxHa yunTbiBaTh NapaMeTpbl CETU W HENMMHENHOCTb MHAYKTUBHOIO MarHWTHOro TpaHcdopmaTopa TR.

MoaenvpoBaHme MOXeT GbiTb BbINOMHEHO C pa3nMyHbIM NPOrpaMMHbIM obecniedeHnem, Hanpumep EMTP, Saber,
Spiceu T.4.

R, — napannenbHas unu nocrnegoBatenbHaa Harpyska TpaHcdopmaTopa, Kotopas AO0SIKHa COOTBETCTBOBATH
TpeboBaHWAM HaCTOsILWLEro CTaHAapTa.

MopenvpoBaHue Bceli UCMbITATENBHOW YCTaHOBKM NPOBoAMTCs cornacHo B.4.3.

B.4.1.5 BnnsiHne achhekToB NnepexoHbix NPOLECCOB Ha paboTy 3alUMTHBIX perne

Ha BbicokoBonbTHLIX noactaHumsax 3TH noaknioyeHbl K 3alUTHLIM perne, BXOAHONW Kackag KOTOPbIX COAePXUT
WHOYKTUBHbIE MarHUTHble TpaHchopmaTopbl HanpsbkeHusl, obecneynBalolLMe rarnbBaHNYecKy0 pa3sssky. Mx pasmepsbl
Manbl, a nepeuyHas obMoTKa caenaHa u3 o4eHb TOHKOIO MpoBoAa.

CneposaTternbHo, 3TM TpaHchopMaTopbl O4YeHb YYBCTBUTENbHbI K MPUCYTCTBUIO Ha Bxode noboii cocTaBnsioLen
NOCTOAHHOIO TOKA, KOTOPasi MOXET BbI3BATb HACLILLEHNE UX MarHUTHbIX CEPASYHUKOB. Bo3HMKalowas B pesynbraTe 3T0ro
neperpyaka rno ToKy NpMBOAMT K TEMMOBOMY NeperpeBy NePBUYHON OGMOTKM.

MoTpebutento u 3akasuvky cregyeT obpaTuTe BHMMaHWe Ha NPOBEpPKY paboTbl 3alMTHBIX perne Npu Hanuuum B
OTH 3apsigHbIx NoTeHUManoB, YTo 0COGEHHO BaXHO Ars Nepefayvn HanpsiKeHusl NOCTOAHHOIO TOKa MIU O4eHb HU3KOM
YacToThI.

B.4.2 OnpegeneHune NOrpewHOCTU NPU NepexogHOM npoulecce

MrHoBeHHasi NOrpewwHoCTb HanpsixeHus (koadduumeHTa macwTabHoro npeobpasosanus) onpegensieTcs dop-
MYIOW:

) _ KUHOMTP U (- U (t)
Ku(t) = Uq \/5

rae Ku,,,tp — HOMUHAMBHBIA KOSMULMEHT TpaHchopmaumm.

B.4.3 UcnbiTaHUA Ha YyCTOWYUBOCTb K MePeXoAHbIM npoueccam

B.4.3.1 cnbitaHusi 06blMHbBIX TpaHCOpMAaTOPOB HanpshKeHWs Ha YCTOMYMBOCTE K NepexoaHbiM npoueccam

B MOK 60186 Tonbko emkocTHble TH gOmKHbI COOTBETCTBOBATL TPEeGOBaHUAM MO YCTOMHMBOCTM K NEPEXOAHBLIM
npoueccam, rge NpvHUMaeTcs BO BHUMaHUE TONbKC KOPOTKOE 3amblKaHWe B NEPBUYHON Lenw.

McnbiTaHne mMOXeT NPpOBOAMTBCA METOAOM 3anucu ABYX BbIXOAHBIX CUIHAMNOB: NEPBLIN — C €MKOCTHOTO TPaHC-
tbopmaTopa, BTOPO — C 3TANOHHOIO YCTPOWCTBE, M3MEPSAIOWEro NEPBUHHOE HANPSXKEHNE N AAIOWEN0 TOYHOE onpeae-
neHve MOMEHTa BPEMEHW, B KOTOPbIA NpoM3ongeT KopoTkoe 3ambikaHue. [MpaBunbHOCTE paboTtel TpaHcdopmaropa
KOHTPONVPYEeTCH NMPAMbIM U3MEPEHUEM OCTaTO4HOIO MEPBUYHOIO HanpsXeHus.

B.4.3.2 VicnbiTanns 9neKTPoHHbIX TPAHCHOPMAaTOPOB HANPSHKEHNSA HA YCTOMHYMBOCTB K NMEPEXOAHbIM NpoLeccam

B.4.3.2.1 O6wme nonoxeHus

B B.4.2 nokasaHo onpegenenne mMrHoseHHow norpewHoctn 3TH ana nepexogHoro npouecca hopmynon

100 (%),

5 _ Kuyom 1P - Ua (f) — U (t)
Kugt) = )

Ota dopmyna MoxeT BbiTe BbipaxeHa credyiowmm obpasom:

100 (%).

1 KU,om TP
Sy = | uo (t) - uq(t 100 (%).
u(t) |: 2( ) KUHOM — 1( )] Uq FZ ( °)

|/|CI'IOJ'Ib3yF| onpegeneHne NOrpewHoOCTn ans yCtTaHOBUBLLETOCA peXXuma:

K U, ~U
Sk, = —riow TZ1 2~ 71400 (%),

MOXeM BbipasuTb U, dyHkumeii ot U,

_ KUHOMTP 'U2

Ur= T3 ok, 100"

3awmelwwas U, aTM BbipaXeHUeM B Npeaplayliei opmyne, nony4aem

- 1 1
Sky(t) = [uz O) - gt (t)] " 5(1 + 8k, /100)100 (%).

MpuHMMaa BO BHMMaHWe, 410

oK,
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MOXEM YNpOCTUTB UCTbITaTENbHYIO NpoLeaypy hopMyroi:

_ 1 1
SK,yt) = [uz (0) - g (t)] g5 10 ().

MpumevyaHnunsa

1 Harpyaka MoxeT uMeTb CyL,eCTBEeHHOE BNUsIHWE Ha YCTOMUYMBOCTE M cTabunbHocTb paboTtel 3TH npu nepexoa-
HbIX Npoueccax. HacTosAwwmi ctaHgapT onpegensieT ABa Tvna Harpy3ok: NocnefoBaTenbHyo U nocrnegoBaTensHo-naparn-
nenbHyto, UCMONb3yeMblX BO BPEMSA UCNbITaHUs.

2 VcnbiTaHusa Ha yCTOWYMBOCTD K MEePexoAHbIM MpoLeccam CHMTAaloTCA 3aKOHYEHHbIMM, eCNU OXBaThLIBAOT BCE
pearbHble CUTYaumn B CeTH, Takne Kak BO3HWKHOBEHME KOPOTKOrO 3aMbIkaHWUsi B MEPBUYHON Lenu 1 NOBTOPHOE BKMioYe-
HUe CeTU C HanmM4MeM 3apsiKeHHbIX MOTEeHUManoB.

3 MepexoaHble NpoUeccsl MOryT CyWECTBEHHO BNUSITb HA HOMUHAaMNbLHOE Bpems 3agepxku (cM. B.5). YtoGbl nabe-
XaTb HexenartenbHbIX BO34eliCTBUIA Ha 3alnTHble pene, HeobxoauMo paccMoTpeTh ABa cryYas:

a) 3aBMCVMMOCTb MexXay HOMMHaMbHbIM BpemeHeM 3agepxkn OTH n 3TT oTcyTcTBYeT.

VcnbitaHne MoxeT GbiTh BbINOMHEHO B3 BHEWHEN KOPPEKUMM HOMUHANBHOTO BPEMEHW 3aAepKKu i

b) OTH n OTT, ucnonb3yemsle COBMECTHO, UMeloT obLee HOMVUHANbHOE Bpems 3aAepKKu.

WcnbiTaHne moxeT ObiTb BbINOMHEHO C NMPUMEHEHWEM BCTPOEHHOro Mexay STanoHHbIM TpaHchopMaTopoM U
andpbepeHumanbHbIM yeunutenem ycTpoicTea 3a4epXkn BpeMeEHW, KOTOPoe AOMKHO BbiTb YCTAHOBINEHO Ha 3HaYeHUe,
onpegensemoe GOpPMynon

HOoM?

t,=Agp,/2rf

HOM’

rae Ag, n f,,,, — 3Ha4eHNsA, YKa3aHHbIe Ha Tabnuyke ¢ NacnopTHLIMM AGHHBIMM.
B.4.3.2.2 KopoTkoe 3amblkaHne B NEPBUYHON LiEnn
[Mpu mcneITaHny Ha yCTOMYMBOCTE K KOPOTKOMY 3aMbIKAHUIO B NEPBUYHON uenm u,(f) =0 ana t > 0.

Takum o6paszom, hopmyna B B.4.3.2.1 6yaet umeTtsb BuA:

(e = Up () —L= 100 (%),

Uzﬁ

UTO SIBMSIETCH MaTEMaTUYECKMM BbipaXeHueM TpeGOBaHuii, yKa3aHHbIX B HACTOSILLEM cTaHaapTe.
MpumevyaHune — U, J2 SBNSeTCA NMKOBLIM 3HAYEHNEM BTOPUHHOIO BLIXOAHOTO HanpskeHnst ATH ans t < 0

(npexae YeM nNpomcxoguT KOPOTKOE 3aMblkaHue). Ta ynpouieHHan HopMyna No3BoNsaeT He CCbiNaTbCs Ha KanubposaH-
HOe 3Ha4YeHue NEepPBMYHOTO HAMPSPKEHWsI NMPU  KOPOTKOM 3amblKaHWM nNepBuyHOn uenn. Heo6xoauMo 3HaTb TONbKO
TOUHBIA MOMEHT BPEMEHMU, B KOTOPLIA OHO MPOU3OLLIIO.

B.4.3.2.3 MNoBTOPHOE BKINIOYEHWE NUHWMM MPY HanuumMm B Held OCTaTOYHOroO 3apsiga
Ona cnyyas, korga t <0

Ug(t) = Uq go0) + Uy g (D);
Un(t) = Uy go(B) + Uy g (D).
Onsa cnyvas, korga 20
U ()= Uy o2 sin 2r-F - t+ @) + Uy o (D)

U(f) = Uy 42 - Sin (2 - F - £+ o) + Uy 4olb) + U s (B)-

Ans cnyvas, korga £ >0

_ _ 1 1 0,
SKu(t) = [Uz (t) KUHOM - Uy (t):| 0 .‘/5 100 (/o)

3ameHss u4(f) n uy(f) Ha nx BeIPaXKEHWs, nony4aem

8Ky = Kumac * Kyqpyar

Ussin(2r-f-t + — (Uy/Ku sin(2r-f-f +
aKu(t)ac _ 2 ( (PZ) ( 'IU2 HOM TP) ( (P']) 100 (%)’

5 U ge(t) + U res(t) — (Utres(t)/ KUyom TP)
Ku(tysr = U 1/5
2

100 (%).
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YpaBHeHuUe Anst 8K, q, COREPXKUT TOMBKO CHHYCOMAAMBHBIE KOMMOHEHTHI U ABMSETCA MorpeluHocTbio ATH B yeTa-
HOBMBLLEMCS pexume. Ecnn oH NpaBuUrbHO OTPErynpoBaH, To el MOXHO npeHebpeub.

B aToM cnyyae y4uTbIBaE€TCA TONbKO NOrpeLlHoCTb SKu(t)ar , ABNAIOLWAACA OCHOBHOW COCTaBNSAOLLEN NpU nepexod-
HOM peXxume.

B Hauxyawem cnyuae u,4.(0) = k Uy J2. Takum o6pasom, noctosHHan Bpemenn TH ans sHaveHus Upge(r) UIMeEET
CyllleCTBEHHOE BNUsSHWE Npuy BbiGope MCMblTaTenbHOA NpoLeaypb!.

PasnuyaloT ABa MeTOAa UCMbITAHUNA: ANs ManbiX U BOMbLUMX 3HAYEHWIA NOCTOAAHHOM BpemeHn 3TH.

B.4.3.2.3.1 Manble 3HaYeHUs1 NOCTOSAHHOW BpEeMeHU

Ecnu 3HayeHue Upgeq) YMEHBLIAETCS C NOCTOSIHHOW BpeMeHU MeHee 100 MC, BO3MOXHO NpUMEHEHUe WUCnbiTa-
TenbHOW YCTAHOBKMU, Kak NoKasaHo Ha pUCyHke B.4.

CB1 CB2
/ N

94 (t) on ()
=" | 3TH 30H <=>

ug(f) ugpu(®

Q
I

Audb. yeunutens
Unudp. yowmrenu (D) = Uapn(®) - ug(f)

O[1H — BbICOKOBONbTHBIN STANOHHBIA AenuUTenb ¢ OAMHAKOBbIMU KO3(hdULMeHTamn HanpsikeHus, kak n 'y OTH.

Oud. yeunutens — otkanubpoBaHHbI auddepeHumantHbIi yeunuTtens (C Nonocon, onpeaensaemoin HusKovac-
TOTHbIM (PUIBTPOM), XapaKTEPUCTUKN KOTOPOro OTPETyNUPOBaHbLI B COOTBETCTBUAM € COIMAaLIEHUEM MexXay notpeburenem
U 3aKa34yMKOM.

€, (f) — VCTOYHVK HOMUHANLHOTO HaNpPsHKEHUA U YacTOThl

ez (t) — WUCTOYHUK Hanps>xeHusas nOCTOAHHOINo Toka ¢ HOMUHAaNbHbIM NMUKOBLIM 3HAY€HUEM, YMHOXEHHbIM Ha
ko3hULMEHT 3a3eMneHus k.

e,= U, o2 sin (2r-f-1);

€= k- U1H0M‘J5-

Cnvm 2 1000 n® — emkocTb NuHMKM ansi obecneyenus B 10 pa3 6onee meaneHHOro cnaga NepBUMYHONO Hanpshxe-
HUS, YeM BTOPUYHOrO HanpsbkeHust OTH, n3-3a HanMuuAa 3apsaHOro noTeHyuana.
CB1 n CB2 — BbIKNoMaTenu, Haxogswmecsi B pasoMKHYTOM MOSIOXEHUM.

PucyHok B.4 — UcnbiTaTensHas yCcTaHOBKa AN ManbiX 3Ha4YeHWA NOCTOSIHHOW BpeMeHU

MocnepoBaTenbHOCTE ASHCTBUIA:

a) CB1 pasomkHyT CB2 3akopoueH 3apsfKa BbICOKOBOSLTHLIX KOHAEHCATOPOB 10 3Ha4YeHus K, - Umo“ﬁ;

(Cjjne: ©MKOCTE ITH M T. 1)

b) CB1 pa3omMkHyT CB2 pa3omkHyT MCTO4HMK BBICOKOTO HanpsKeHUs NOCTOSIHHOTO TOKa €, OTKIIOYEH OT
uenu ey;

c) CB1 3akopoueH CB2 pasoMkHyT MNoBTOpHOE BKMIOYEHUE UCTOYHUKA HaNPSHKEHUs NePeMEeHHOro ToKa ey

C HOMMHarNbHLIM 3HavyeHuem U, . , KOTOPOE HaKnaabIBaeTcs Ha 3a-
PSOHBIA NOTeHuMan HanpspkeHWs MOCTOSIHHOIO ToKa.
B.4.3.2.3.2 Bonblune 3Ha4YeHWUS NOCTOAHHOW BpPeMEHU
Ecnmn sHaveHue U,y () ymeHbluaeTcsi ¢ NocTosiHHOW Bpemetu Gonee 100 MC, BO3MOXHO NpUMEHEHUE UCNbITa-
TenbHOW YCTaHOBKM, NpeacTaBneHHon Ha pucyHke B.5.
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o) 9TH <hily

ug(f) Uer(®)

Oudp. yeunutens
Unu. yoururenn(f) = Uapn(®) - us(d)

OJJH — BbICOKOBOIbTHLIA 3TaNOHHLIA AenuTenb C OAUMHAKOBLIMU KO3(hdhULUNEHTAMU HanpsxkeHus1, kKak U y OTH.
Oud. yocunutens — oTkanubpoBaHHbIA audepeHUManbHbIA ycunutens (C NONOCOM, orpeAensieMoil HU3KOYaCTOTHBIM (OUIb-
TPOM), XapaKTepuUCTUKM KOTOPOro OTperynupoBaHbl B COOTBETCTBUM C COrnalueHMeM Mexay rnotpebutenemM v 3akasyukoM.

PucyHok B.5 — UcnbiTaTenbHan ycTaHoBKa ANA 60ONbLUMX 3HAYEHWIA NOCTOAHHOK BPEMEHU

dopma BonHbl e(f) n3obpaxeHa Ha pucyHke B.6.

ep(H4

] 1
KU V2 |

PucyHok B.6 — TunuuHas ¢opmMa BonHbi e (f) BO BpeMs UCNbITaHUA

B.5 PasHoe

B.5.1 Bpema 3aaepxku

B.5.1.1 OnpeaeneHue

OTH MoryT BrnoyaTh nepenayy Ludgposoit uHgopmauum 1 o6paboTky AaHHLIX. Heobxoaumoe Ana aToro spems f,
MOXeT BbiTb YUTEHO B YpaBHEHWM NS BTOPMYHOIO HanpsokeHus (cm. 2.1.29) ¢ sameHoi (t) Ha (f — t,):

u,()=U, J2 sin@@n-f (t—1) + @) + Uy y(t—1) + Uy oo (E—1),

roe {, — BpeMs 3afepxku.
B.5.1.2 BnusHue {, Ha TOYHOCTb B CTaGUNBLHO-YCTOMYMBOM peXume
B cTtabunbHOM COCTOSIHUM BpeMsl 3anasfblBaHUs JOMKHO ObiTh BbIpaXeHO Kak:

©0,, = 2nft,
MonHbii yron ¢asosoro casura ¢, onpeaeneHHbii B 2.1.32 kak
Q=P 01,
B AaHHOM crnyyae MOXeT ObITb NnpeAcTaBneH TpeMsA KOMNOHEHTaMMU:
Pu= Ponom + P2s + A‘pu = Pouom +2n fts + Aq’u’
rAe Qpuom — HOMUHANBLHOE 3HAYEHUE NOCTOAHHOMO CMeLleHns yrna tasosoro casura 3TH;
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@, — yron ¢ha3oBOro CABUra, Bbi3BaHHbIA BpEMEHEM 3a1epXKKY;

Ag@, — norpelLHOCTb yrna $a3oBoro GApura HanpspkeHus.

Casur a3 MOXeT 6bIThb BbI3BaH BIUSHUEM TeMMepaTyphl U M3MEHeHUeM YacToTel. HacToswmin ctaHaapT Tpebyer,
4TOGbI KNAcC TOYHOCTU UMen npedenbl AN 3HAYEHUS @, KOTOPbLIE MOTYT GbiTh BbIP&XKEHDI KaK

~ ¥makc < Pu < Pmakc:

PaccmatpusaloTcs ABa BapuaHTa.
B.5.1.2.1 BapuaHT 1
Marble 3HaueHus {,, AnNA KOTopbIX cobriopaeTcs ycrnosue:

~ Puarc < Ponom ¥ Poq < Puaxc:
B atom cnyyae ta HE BnusAeT Ha TONMHOCTb U UM MOXHO npeHereqb.

B.5.1.2.2 BapuanT 2
Bonblume 3HaYeHus f, NPUBOASAT K TOMY, YTO

|(p0HOM + P25 | 2 Puaxc’

W B 3TOM Cryyae UM Herb3s npeHebpeyb.

OpHako, ecnu OTH npegHasHayeH Ans Ucnorb3oBaHUA BMecte ¢ STT, Npy U3MepeHUn aHeprum Gonbluoe 3Haude-
Hue ¢,, (obliee ans o6oux TpaHchopMaTopoBs) He GyAeT UMEeTL BNUAHMA Ha TOYHOCTb, ECINW OHO YIOBIETBOPSAET crneay-
IOLLEMYy BbIPaXEHUIO:

= Puarc < PU < Puaxc:

CnepoBaTenbHO, 3HAUEHUA @, ABMSIOWLNECH HOMUHANBHBIM CMELLEHUEM (hasbl U £,, NOMKHbI ObiTb ykasaHb! B
Tabnuuke ¢ NacnopTHbIMUA AaHHbIMM OTH.
TpeboaHus K yrny ¢a3oBoro casura NpoUnmnioCTpUupoBaHbl pucyHkom B.7.

y 40, %
“Pmax +Pmax
9.’
MpepenkHbie MpepenbHbie 3Ha4eHus yma
3Ha4eHus yrna Povom *+ Psd ha3oBoro cABMIa COITIacHO
chasosoro cagura HOM HacTosILEMY CTaHaapTy
3TH
PucyHok B.7 — TpeboBaHus k yrny ¢a3oBoro casura
B.5.2 Tpe6oBaHun x SMC

B.5.2.1 O6wue TpeGosaHus

OTH pomxkHbl 6bITb CNPOEKTUPOBAHLI C BO3MOXHOCTbIO BbiAEPXUBATh CMOXHbIE CUTYaLMK, BO3HUKAIOLME Ha Bbi-
COKOBOSbTHbIX NOACTaHUUAX, FAe MOrYT NPUCYTCTBOBAaTb MHOXECTBEHHbIE UCTOUHUKU NMOMeX. BonbLIMHCTBO U3 HUX noa-
pPO6HO onucaHbl B CyLIECTBYIOWMX CTaHAapTax, KOTOPble MOXXHO UCNONbL30BaTh ANs KOHTpons cootBeTcTBUst OTH aTuUM
TpeboBaHuAM. Mocneayioume NyHKTbl PasbsACHAIOT NpUMeHeHWe ctaHaapToB. [lns Gonee geTanbHoW uHGoOpMaLuu
HeobxoauMo o6patuTbes k cepum craHgaptoB MOK 61000-4.

B.5.2.2 UcnbiTaHue Ha ycToiumBocTb K AMC

B.5.2.2.1 O6wue nonoxeHust

OTH sBnAIOTCA aHaNOroBO CUCTEMOA, M UX KINacC TOYHOCTU NPOBEPSIETCS U3MEPUTENbHLIM MOCTOM, MO3TOMY NS
HUX OYEHb CNOXHO ONPEAenUTb BMUSIHUE 3MEKTPOMAarHUTHLIX MOMEX Ha TOYHOCTb U3MepeHusi. Kak npaBuno, ycTaHoBku
AnA ucnbitaHuii Ha SMC TpebyloT NpuMeHeHU Mexay 06 HLEKTOM UCTILITaHUS U MOAKIMIOYEHHBIMUA K HEMY LIENSIMU BbiCO-
KOOMHOW pa3BA3KW, KOTOPAs MOXET B 3HAYUTENbHOW CTENeHW BrUSATb Ha MOrPeLlHOCTU usMepeHus. Mo aToil npuunHe
HEBO3MOXHO BbINONHUTL ucnbiTaHua OTH Ha OMC ¢ ogHOBpeMeHHLIM NOATBEPXKAEHUEM €ro Krnacca TOUMHOCTU.

B.5.2.2.2 Mapa3utHblie adpdekTbl

Bcneacteue HanuuMA NapasvTHLIX eMKOCTel cnedyeT cobniogaTh OCTOPOXHOCTL, UTOBbLI M3bexaTb Henocpea-
CTBEHHOrO BAIMSAHUA NOMEX Ha BbIXOAHbLIE KOHTAKThbI.

B.5.2.3 HuskouactoTHble nomexu

OcHoBHasa obnactb npumeHeHust TH — BLICOKOBOMbLTHLIE MOACTAHLMK, FAe AATYUK NEPBUYHOIO HaNPSHKEHUS U
BTOPUYHBLI KOHBEPTEP MOrYT 6biTh pasaeneHbl 60MbILIMMU PACCTOSHUSIMKM, NMO3TOMY NOTEHLManbl 3eMnu 06oMx KoMno-
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HEHTOB MOryT ObiTb pasnuuHbiMn. Ecnn cBasb Mexay AaTYMKOM HanpsbkeHWsl U KOHBEPTEPOM OCYLLECTBIIEHA 3NEKTPU-
Yeckum Kabenem, To OH MOXET HAXOAUTLCS NOA BO3AENCTBUEM NMOMEX NMPOMBILLIEHHOW YacTOThl. DTN MOMEXU Bbi3blIBAIOT
CyWeCTBEHHbIE NapasnTHbIE CUTHArbl, KOTOPbIE MOTYT CMELUMBATLCA C U3MEPSIEMbIM HaNpPsPKEHWEM, BMUASA HA TOYHOCTb.
9710 ABNEHNE 3aBUCUT OT MECTa YCTaHOBKM.

B.5.2.4 PekomeHgaumm rno mMecty yCTaHOBKU

BnusiHne nomex MoxeT ObITb MUHUMU3MPOBAHO NPU COOTBETCTBYIOWEM MecTe ycTaHoBku ITH Ha aHeproobbekTe,
rae |pesBblManHO BaXHbI:

- KOHTYp 3a3eMneHusl NoacTaHuuy;

- NOAKNIOYEHNE 3a3eMIEHUS;

- PacnonoXXeHne 3reKTpuyYeckux kabenen.

B o6wem cnyyae yctaHoBka OTH gonxHa 6biTb BbINONHEHA B COOTBETCTBUMM C pEKOMEHAALMSIMU CEPUN CTaHAap-
ToB M3K 61000, otHOCAWMxXCcsA K OMC.

B.5.3 PexomeHaauuu no HaAeXHOCTHU

M3-3a pasnuumii B TEXHOMNOIMSX, UCMONb3yeMbIX Npu u3rotoBneHun I3TH, ocHOBHbIE nokasatenn HageXxHoCTU
TakKkke 6y,qu oTNnnYaTbCA. |_|03TOMy UCNbITAHUA Ha OTKa3 unun gpyrue tennoBble ucnbiTaHWA nognexat cornacoBaHuio
MeXxay Npov3BogUTENEM U 3aKa3uMKOM.

Ecnvn 3TH BknoyaeT B cebsi cucteMy camoguarHoCTUKK, TO BbISIBIIEHHbIE NOBpexaeHWa 6yayT noaTeepxaarbcs
BbIXOAHLIM CUTHANOM, KOTOPbIA MOXHO MCNOMNb30BaTb ANS TOro, YToObl M36exaTb NOXHOMO OTKITIOYEHUS 3aLUTHOIO
pene.
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Mpunoxenne A
(cnpaBo4HoOE)
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CBefieHUsi 0 COOTBETCTBUM CChINMOYHbIX MEXAYHapOAHbIX CTaHAAPTOB
CCbINOYHbIM HaLMOHamNbHbIM cTaHAapTam Poccuiickoi ®egepauum
(1 AeAcTBYOLWNM B 3TOM KauyecTBe MeXrocyAapCTBeHHbIM CTaHg4apTam)

Ta6nuuyafA.1

O6o3Ha4eHune
CChINOYHOro
MeXxayHapogHoro
cTaHgapra

CreneHb
cooTBeT-
CTBUA

0O6o3HaveHne 1 Haume-

HOBaHME COOTBETCTBY-

loLero HaunoHarnsLHoro
cTaHgaprta

O6osHaveHue
CCbINOYHOro
MEeXOYyHapoLHOro
cTaHpapTa

CteneHb
CcOOTBET-
CTBUSA

0O6o3HavyeHne 1 Haume-

HOBAHWE COOTBETCTBY-

tOLLLEr0 HAaLMOHaNBHOro
cTaHpapTa

M3K 60038:1983

*

MO3K 60694:1996

*

M3K 60044-2:1997

*

MOK 60721 (Bce yacTm)

*

M3K 60050(161):1990

*

MO3K 60815:1986

*

M3K 60050(321):1986

MO3K 61000 (Bce yacTtm)

MO3K 61000-4-1:1992

):
M3K 60050(601):1985
M3K 60050(604):1987

MO3K 61000-4-2:1995

M3K 60060 (Bce 4acTtu)

M3K 61000-4-3:1995

M3K 60060-1:1989

MO3K 61000-4-4:1995

M3K 60071-1:1993

M3K 61000-4-5:1995

M3K 60186:1987

M3K 61000-4-8:1993

M3K 60255-5:1977

M3K 61000-4-9:1993

M3K 60255-6:1988

MOK 61000-4-10:1993

M3K 60255-11:1979

MOK 61000-4-11:1994

M3K 60255-22-1:1988

MOK61000-4-12:1995

M3K 60270:1981

CISPR 11 (EN 55011)

M3K 60617-1:1985

EN 50081-2:1993

* CooTBETCTBYIOWMI HauMoHanbHbI cTaHgapT oTcyTcTByeT. [lo ero yrBepxaeHns pekoMeHayeTcs nenonb3o-
BaTb NePeBOA Ha PyCcCckuid sI3blK JAHHOTO MexayHapoaHoro ctaHaapTa. [epeBoa AaHHOro mexgyHapoaHoro craHgap-
Ta HaxoguTcAa B PepepanbHOM MHEOPMALMOHHOM (DOHAE TEXHUYECKNX PErmnameHTOB 1 CTaHAAapTOB.
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[1] MOK 61000-4-13

[2] M3K 61000-4-29

[3] EN 50081-2:1993

52

Bubnuorpadcgus

OnekTpomarHuTHasa coBMecTumocTb (OMC) — YacTtb 4-13: MeToaukn ucnbITaHMA W n3mepe-
HWIA. McnbiTaHnsl Ha YyCTOMUYMBOCTL K BO3AENCTBUIO FAPMOHUK M MHTEPrapMOHWMK, BKIIOYas CUrHa-
nbl, NepegaBaemble Yepe3 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)
OnekTpomarHuTHass coBMecTumocTb. YacTtb 4-29. MeTtoapbl ucnbiTaHui n namepenni. Ucnoita-
HME Ha YCTOWYMBOCTb K NPOBafiaM M KpPaTKOBPEMEHHBLIM NPepPbIBaHUSIM HaMpsiKeHUst B ceTH, a
TalKKe K M3MEHEHUSAM HanpskeHWs NOCTOsHHOro Toka anekrponutanmsa (IEC 61000-4-29
Electromagnetic compatibility (EMC). Part 4-29. Testing and measurement techniques. Voltage
dips, short interruptions and voltage variations on d.c. input power port immunity tests) (Ha
paccMmoTpeHun)

CoBmecTMMOCTb anekTpoMmarHuTHas. Obwue TpeboBaHuss Kk nomexosawmuieHHocTn. Yactb 2.
UupyctpnaneHbie nomexn (EN 50081-2:1993 Electromagnetic compatibility. Generic emis-
sion standard. Part 2. Industrial environment)
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YK 621.314.222.8:006.354 OKC 17.220.20 OKI 422000 rn31
66 8000

Kntouesble criosa: TpaHcopMaTopsl, TpaHChopMaTopbl U3MepUTENbHbIE, TPaHCEOPMAaTOPbI HAMPSKEHUSA
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