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Mpeaucnosue

Llenn v npuHUMnsl cTaHaapTusaLlmm B Poccuiickon ®egepalium yctaHoBeHbl PegepanbHbIM 3aKOHOM OT
27 nekabps 2002 r. Ne 184-93 «O TexHUYEeCKOM perynposaHumny, a npasuia npUMeHeHWs HauoHanbHbIX cTaH-
aapTos Poccuiickoin Pegepaumm — MOCT P 1.0 — 2004 «Ctangaptusauns B Poceninckoinn ®egepaunn. OcHos-
Hble NONOXeHNsA»

CeeneHus o cTaHaapTe

1 MNOArOTOBNEH $egeparnbHbiM rocyaapCTBEHHBIM YHUTaPHbLIM NpeanpuaTieM «Bcepoccuiickuii Hayu-
Ho-/CcCneoBaTeNbCKAN MHCTUTYT MeTposiorndeckoi criyxEbi» (PIYTM «BHUMMC») Ha ocHoBe cOGCTBEHHOTO ayTeH-
TUYHOTO NepeBoaa Ha PYCCKUiA A3bIK MeXAYHapoAHoro cTaHAapTa, paspabotaHHoro MOK/TK 38 « TpaHcdopmato-
pbl U3MepUTEsbHbIe», yKa3aHHOro B NMyHKTe 4

2 BHECEH YnpagneHuem metponorim defepansHoro areHTcTsa o TEXHUYECKOMY peryniMpoBaHuio 1 MeT-
ponornn, TeXHUYECKAM KOMUTETOM Mo cTaHdapTusaumn TK 445 «Metponorus aHeproddgekTMBHON 3KOHOMUKIAY

3 YTBEPXXOEH 1 BBEAEH B IENCTBWE Mpukasom deaepansHOro areHTcTea no TexHU4ecKomy perynu-
poBaHuWio U meTponoran ot 23 gekabps 2010 1. Ne 992-ct

4 HacTosaLlmii cTaHaapT naeHTUdeH MexayHapogHoMy ctaHaapty MOK 60044-8:2002 « TpaHcdopMaTophl
nsmepuTesbHele. YacTb 8. 3nekTpoHHbIe TpaHcdopmaTopel Tokay (IEC 60044-8:2002 «Instrument transformers —
Part 8: Electronic current transformers»)

5 BBE[JEH BINEPBbIE

WHhbopmatjust 06 UsMEHeHUSIX K HacmosilueMy cmaHOapmy rybriukyemcs 8 exxe200Ho uzdasaemMoM UHEop-
MayUoHHOM yKasamene «HauuoHarbHble cmaHAapmbl», @ MEKCM USMEHEHUU U NonpasoK — 8 eXeMeCsiyHO
usdasaembix UHGhOpMAUUOHHbIX yKasamensax «HayuoHanbHbie cmaHdapmel». B criyyae nepecmompa (3ameHbi)
unu ommeHsl Hacmosiujeao cmarOapma coomeemcmsyrouee yeedomneHue 6ydem onybruKo8aHo 8 exxeMecsy-
HO uzBasaemMom UHGbopMaUUOHHOM yKa3amerie «HayuoHanbHelie cmaHdapmei»y. Coomeemcemeyrouwas uHpop-
Mauusi, yeeGoMIIEHUE U MEKCMbI pasMeLLyarmcs makxke 8 UHGOPMaUUOHHOU cucmeme 0bLe20 nosib308aHUsT —
Ha oghuyuansHom calime QedepalibHO20 aeeHmMCmea o MexXHUYECKOMY peayiiuposaHUIo U Memposioauu 8 cemu
UHmepHem
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HacToswmit ctaHaapT He MOXeT GbITb MONHOCTBIO UM YaCTUYHO BOCMPOU3BEAeH, TUP&XKUMPOBaH 1 pacnpo-
CTpaHeH B kayecTBe odrLManbHoro nsgaHus 6ea paspelueHus degepanbHOro areHTCTBa Mo TEXHUYECKOMY pery-
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HAUUWOHANBbHBIN CTAHOAPT POCCUMUCKOWNW ®EAEPALUUNMU

TPAHC®OPMATOPbI USMEPUTEJIbHbIE

Yactb 8
AneKkTpoHHble TpaHcdopMmaTopbl ToKa

Instrument transformers
Part 8
Electronic current transformers

OaTta BBegeHna — 2012 — 07 — 01

1 O6LWKMe NonoXxXeHus

1.1 O6nacTb NnpuMeHeHuUnA

HacTtoswuii cTaHgapT pacnpocTpaHseTCsl Ha BHOBb M3rOTOBSEHHbIE SNIEKTPOHHbIE TpaHcdopMaTophbl ToKa
(nanee — 3TT), nMetoLLMe aHANOroBbIA UMW LIMGPOBOI BIXOA U NMpeAHa3HaYeHHbIe AN UCMoNb30BaHUS C 3MeKTpy-
YeCKMMU U3MEPUTENbHBIMU NPUBOPaMU 11 3NEKTPNYECKUMI 3aLLMTHBIMW YCTPONCTBAMM NP HOMUHASBHBIX YacTo-
TaxoT 15 00 100 L.

MpumeyaHune — PaccmaTpmBaloTcsi AONONHUTENbHbIe TpeboBanua k OTT, koTopble onpenensiioTcsl Ux
YaCTOTHOW MOMOCOoN MpornyckaHnA. TpeboBaHMst K TOYHOCTU U3MEPEHUS FapMOHUYECKMX KOMMOHEHTOB (fanee — rapmo-
HWK) gatoTes B npunoxenun D.

B pasgene 12 npveeaeHbl TpeboBaHua k TouHoCTV OTT, NpeaHasHaYeHHbIX 45151 TPUMEHEHWS € SneKTpuYec-
KAMU M3MepUTEnLHLIMU Npubopamu.

B pazgene 13 npegcraBneHbl TpeboBaHUsi K TOUHOCTU OTT NpU UX UCTIONb30BAHUM C 3S1IEKTPUYECKUMU 3a-
LWMTHBIMW pene, B YacTHOCTW NSl TEX BUAOB 3aLLuThI, NPK KOTOPbLIX NepBUYHON 3aaadeit sensieTcs obecneyeHne
TOYHOCTN U3MEPEHMWst MPWU NPEBbILUEHUM 3HAYEHUIA HOMUHANBLHOIO TOKa B Heckosbko pa3. B gaHHoM pasgene
Takke NpusoasTcsi TpeboBaHus, NpeabsaBnsieMble K ToduHocTM STT Ans nepexofHbIX MPOLECCOB NMPY BO3HUKHOBE-
HWUW KOPOTKOrO 3aMbIKaHUS.

OTT, npeaHasHaYeHHbIe KaK Ans usmepeHus, Tak v Ans 3almTbl, HasblBalOTCA MHOTOMYHKLIMOHANBHBIMU U
AOMKHbLI COOTBETCTBOBATL BCEM MYHKTAM HACTOSILLero craHaapTa.

TexHonorus TpaHcopmaTopa MOXeT 6asnpoBaThCsl Ha ONTUYECKON cxeme, 060pyA0BaHHON SNEKTPUIECKU-
MW KOMMOHEHTaMK, Ha KaTyllke C BO3AYLUHbIM CepAeYHUKOM (C HanMuMem Unu OTCYTCTBUEM BCTPOEHHOro
WHTerpaTopa) Um ¢ oeppoMarHUTHbIM CepAe4HUKOM CO BCTPOEHHBIM LLYHTOM, UCMONb3yeMbIM B KauecTse Npeot-
pasoBaTensi ToK-HanpsbKeHWsl Kak OTAerNbHO, Tak U BMeCTe C 3NEKTPOHHBIMU KOMMOHEHTaMM.

OTT c aHanoroebIM BbIXOAOM Takke MOXKET BKIOYaTh B €65 BTOPUUHBIN M3MepuTenbHbIi kabens. Mpume-
pbl TEXHOMOTMA QTT € NpYMEHEHNEM KaTYLLIKW C BO3AYLUHBIM cepAe4HUKOM 1 cheppOMarHUTHOMN KaTyLLKU CO BCTPO-
€HHbIM LLYHTOM NpuBeAeHbl B npunoxeHuu C.

B cooTBeTCTBUM C HAcTOSALWMM cTaHAapToM umudpoBoi Bbixog ITT coeanHsaeTcsa uamepuTenbsHbIMU Npubo-
pamMu 1 3NeKTpUYecKMU YCTPONCTBaMU MO CXeMe «ToYKa—TouKa» (CM. npunoxexue B). Mpu aTom gobasneHa
HekoTopas nHpopmaums, UTobbl rapaHTUPOBaTb COBMECTUMOCTL COEANHEHUS MO CXEME «TOUKa—TO4Ka» CO BCel
CUCTEeMOW KOMMYHUKaLIMA NoAcTaHUMK, obecnevnsatoLLein BO3SMOXHOCTb 06MeHa AaHHbBIMU MeXxay BCEMU BUaa-
MU ee YCTPOUCTB. OTa UHopMaLmsa aeT BO3MOXKHOCTb MOCTPOEHMS Tak Ha3biBaeMOW KapTbl YPOBHEN TakUX CO-
eanHeHuin. Mpouecc obMeHa nHdopMaLmei Nno WUHHBIM COeAWHEHUAM HAXOAUTCA HA PACCMOTPEHUN.

MpeacTaBneHHoe BhliLLe NOCTpoeHWe obecneyrBaeT BOBMOXHOCTL COBMECTHOM paboThl YCTPORCTB pasHbIX
npousBoanTenei.

WU3paHne odpmumnansHoe
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HacToswuit cTaHgapT He SsBNAeTCS OCHOBONOMaralwWmm g1 COCTaBHbiX yacTeit 3TT 1 He orpaHnunBaeT
npuMeHeHne 06bEKTOB U UHTEP( elicOB BHYTPY U3MepPUTENbHOW cucTembl. JlaHHbIl cTaH4apT ABAAETCS 0CHOBOMNO-
naralouwumM Ans8 3KCNAyaTauMoHHbIX XapakTepucTUK BHELWHEro (hyHKLMOHUPOBAHUSA, a Takxe ANa TpeGoBaHuii,
o6ecneumBalL X COOTBETCTBME AN NOJOGHOTO PYHKLUOHMPOBAHUS.

MpnmMeyvyaHunsa

1 TpaHcnupoBaHue TpeboBaHuii, NpeAbABAAEMbIX A8 aHanoroBbiX TpaHCOPMATOPOB TOKa U HanpsxeHusa (pa-
nee 3TU), K TpeboBaHUAM LUMPOBLIX NapameTpoB, TakuX Kak KO/IMY4eCTBO OUT U CKOPOCTb BbIGOPKMU, AO/DKHO BbINOJI-
HATLCA B pasyMHbIX npejesax, XoTa Hafo UMETb BBUAY, YTO yXe cerofHsa TpeboBaHus, npeabsBAsemMble K TpaguLNoH-
HbIM 3TT n 3TN, HaxopATcA B COOTBETCTBUMN C YPOBHEM HOBEMLLNX TEXHO/OIMIA, & X HeJocTaTkn 60nee BCero 3aBUCAT OT
BTOPWUYHOro 060pyA0BaHUsA, UCMOMb3ylWwero nHopMaunio No ToKy M HanpsXXeHuio.

2 B HacToAlem cTaHgapTe BblGpaH NOAXo[, KOHLEHTPUpPYKLWWA BHUMaHNe Ha TpeboBaHUAX K BTOPMYHOMY 060py-
[OBaHMWI0, N Ha MPOBEpPKe ero akcnayaTaluoHHbIX XapakTepucTuk. Tako noaxos He NPOTUBOPEUUT TEXHOJOTMAM LUMHHbIX
coefVHEHNA.

1.2 OcHoBHasl 6/10K-CXeMa 3/IeKTPOHHOTO TpaHcopMaTopa TokKa
Ha npakTuke onpejensieTcs, kakme 4acTu Heo6xoauMbl Ana pa6oTel STT, a Kakne HeT, T. €. HeT XecTKoro
Tpe6oBaHUA KTOMY, UTO6bI TpaHCOpPMATOp BKAK YA B cebs BCe 4acTu, npeacTaBieHHble Ha pucyHkax 1u 2.

O603HayeHNss Ha cxeme

IV (Output invalid) — BbIxog HeucnpaseH;
EF (Equipment failure) — O6opypoBaHue BbIW/IO U3 CTPOS;
MR (Maintenance request) — 3anpoc Ha ob6cnyxuBaHue 060pyLOBaHUS.

PucyHok 1 — Briok-cxema ofHoasHoro OTT
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1.3 OcHOBHas 6/10K-Cxema 3N1eKTPOHHbIX TpaHcopMaTopoB € LMMPOBbIM BbIBOAOM

MpnmeuvaHune — BK OTW a/6/B — BTOpUUHBIN KOoHBepTep ITW B chase a/6/B (cM. M3K 60044-7); BK OTT a/6/B —
BTOPUWYHbLIA KoHBepTep STT B hase a/6/B.
Bo3MOXHbI Takke u gpyrne coefimHeHus kaHana (cm. 6.2.3).

PucyHok 2 — Brok-cxema umdppoBoro nHtepdeica

[o 12 undpoBbIX KaHa/I0B BTOPUYHBIX KOHBEPTEPOB MOTYT 6bITh CTPYNMNMPOBaHbI C NOMOLL b0 UCNO/b30Ba-
HUsi cymmartopa (ganee — CY). Uucposoit kaHan nepefaeT NOTOKAAHHbIX W3MEPEHHbIX 3HauyeHulii ot ATT
nnn 3TH (cM. pucyHok2). HekoTopble LM poBbIe KaHasbl MOTYT NepefaBaTb MHhopMaLKUio C NOMOLLLLIO usmnyec-
KOro nHTepdeiica ot BTOPUYHOIO KOHBepTepa k CY B cnyyae, ecnm ycTporicTBa MHOroasHble UM KOMGMHUPOBaH-
Hble. CY nepegaeT Ha BTOpMYHOe 060pyf0BaHne KOrepeHTHble BO BPEMEHUN 3HAYeHMA Toka U HanpsxeHus. BTo-
PUYHBI/I KOHBEPTEP MOXET NCNOMb30BATLCA U ANA MNOSYYEHUSA CUTHANO0B, MPUXOAALLMX OT TPAAULNOHHbIX N3Me-
putenbHbiX OTH nam 3TT, a Takke ObITb MHTErpuposaH B CY.

2 HopmaTtuBHbIe CCbINIKK

B HacToswem cTaHgapTe UCNONb30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha CriefyoLlmne cTaHgapTbl:

M3K 60028:1925 Megb. MexayHapoaHblii cTaHAapT Ha conpoTuBneHue (IEC 60028:1925, International
standard of resistance for copper)

M3K 60044-1 TpaHcdopmaTopbl n3meputesnbHble — Yactb 1: TpanccopmaTopsl Toka (IEC 60044-1, Instrument
transformers — Part 1: Currenttransformers)

M3K 60044-6 TpaHcdopMaTopbl UsmepuTebHbie — YacTb 6: Tpe6oBaHna KxapakTepucTukam nepexoHo-
o pexuma 3alUTHbIX TpaHcopmaTopos Toka (IEC 60044-6, Instrument transformers — Part 6: Requirements for
protective current transformers for transient performance)

M3K 60044-7 TpaHchopmaTopbl n3aMepuTenbHble — YacTb 7: TpaHchopMaTopbl HANPSXXEHUS C 3N1EKTPOH-
HbIMUK n3mepuTenbHbiMu Nnpubopamm (IEC 60044-7: Instrumenttransformers — Part7: Electronic voltage transformers)

M3K 60050 (161): 1990 MexayHapoAHblii 3NeKTPOTEXHNYeCckuin cnosapb. Mnaesa 161: dnekTpomarHuTHas
coBmecTumocTb (IEC 60050(161): 1990, International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility)

M3K 60050 (321): 1986 MexayHapoAHbI/i 31eKTPOTEXHUYECKNA cnoBapb. NaBa 321: iameputenbHble TpaHc-
dopmatopsbl (IEC 60050(321): 1986, International Electrotechnical Vocabulary — Chapter 321: Instrument
transformers)

3
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M3K 60050 (601):1985 MexxayHapoaHbIil anekTpoTexHu4eckuii crnosaps. Maea 601: MpoussoacTeo, nepe-
Aava v pacnpegeneHue anektposHeprun. O6me nonoxerus (IEC 60050(601):1985, International Electrotechnical
Vocabulary (IEV) — Chapter 601:Generation, transmission and distribution of electricity — Generation)

M3K 60050 (604):1987 MexayHapoaHbIil aneKkTpoTexHudeckuii cnosapb. Mnaea 604: MNonyyeHune, nepena-
Ya u pacnpegeneHune anekTpoaHeprun. dxkcnnyatauma (IEC 60050(604):1987, International Electrotechnical
Vocabulary (IEV) — Chapter 604:Generation, transmission and distribution of electricity — Operation)

MO3K 60056 BelkntodaTtenu nepeMeHHoro Toka Belcokoro HanpshxeHus (IEC 60056, High voltage alternating
current circuit-breakers) (3ameHen MOK 62271-100(2001)

M3K 60060-1:1989 TexHonorusi UCMbITAHU BLICOKUM HanpshkeHWeMm. HacTb 1. O6Lume onpeaeneHnst u Tpe-
6oBaHusA k ucneitaHnsam (IEC 60060-1:1989, High-voltage test techniques — Part 1: General definitions and test
requirements)

M3K 60068-2-6:1995 UcnbiTaHua Ha BosgencTBUe BHeEWHUX chakTopos. HacTb 2: UcnbitaHua. UcnbiTa-
Hue Fc: Bubpaums (cuHyconaansHas) (IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc:
Vibration (sinusoidal) (3ameHeH)

MG3K 60068-2-17 UcnbiTaHWs Ha Bo3aAeicTBUE BHELWHUX hakTopoB.. HacTb 2. UcnbiTaHne Q: FepMeTUYHOCTL
(IEC 60068-2-17: Environmental testing — Part 2: Tests — Test Q: Sealing)

MO3K 60068-2-75 UcnblTaHus Ha Bo3aeicTere BHeLWHUX dhakTopoB. HacTb 2. UcnbiTanua. UcneiTaHne Eh:
YaapHble ucnbiTaHus (IEC 60068-2-75: Environmental testing — Part 2: Tests — Test Eh: Hammer test)

M3K 60071-1:1993 Usonsuusa. Yacts 1: Onpeaenexus, npuHumnbl v npasuna (IEC 60071-1:1993, Insulation
coordination — Part 1: Definitions, principles and rules) (3ameHeH)

M3K 60085:1984 OueHka HarpeBOCTOMKOCTU U knaccudpmkaums anekTpudeckon nsonaumm (IEC 60085:1984,
Thermal evaluation and classification of electrical insulation) (3ameHeH)

M3K 60121 Mpoeoga obluero HazHa4YeHUs1 OTOXOKEHHble antomuHueBble. Pekomengauum (IEC 60121,
Recommendation for commercial annealed aluminium electrical conductor wire)

MO3K 60255-5:2000 Pene anektpuyeckue. YacTb 5. Uzonaumm namepuTenbHbIX pene U 3awyTHbIX YCTPONCTB.
TpebosaHusa n ncnbitaHus (IEC 60255-5:2000, Electrical relays — Part 5: Insulation coordination for measuring
relays and protection equipment — Requirements and tests)

MG3K 60255-22-1:1988 Pene anektpudeckue. HacTtb 22: UcnbiTaHUs Ha aneKkTpuyeckue nomexu uameputens-
HbIX pese 1 3alMTHBIX yCTpoicTB. Pasgen 2: UcnbitaHus Ha anektpudeckue nomexu 1 miy (IEC 60255-22-1:1988,
Electrical relays — Part 22: Electrical disturbance tests for measuring relays and protection equipment — Section 2:
Electrostatic discharge tests) (3ameHeH)

M3K 60296:1982 Macna 130nsLUMOHHbIE MUHEpasibHble HOBble ANns TpaHcopMaToOpPOB Y KOMMYTaLUOHHOM
annapartypel. TexHuyeckue yenosus (IEC 60296:1982, Specification for unused mineral insulating oils for transformers
and switchgear) (sameHeH)

MO3K 60304:1982 Kabernun 1 npoBoga HU3Ko4acToTHbIe. LiBeTa usonsiumu ctangapTHile (IEC 60304:1982,
Standard colours for insulation for low-frequency cables and wires)

MO3K 60376:1971 Cepa wecTudTopucTas HoBasl. TexHuuyeckue ycrnosus u npuemka (IEC 60376:1971,
Specification and acceptance of new sulphur hexafluoride) (3ameHeH)

M3K 60376B:1974 Cepa wectudtopuctas HoBasl. TexHUYECKUE YCIIOBUA U NpUEMKa, 2-e AOMNoNHeHue:
Pasgen 26 (IEC 60376B:1974, Specification and acceptance of new sulphur hexafluoride — Second supplement
— Clause 26) (3ameHeH M3K 60376(2005)

M3K 60417 (Bce yactu) ObosHaueHus rpacdmueckue ansi annapatypsl (IEC 60417 (all parts), Graphical
symbols for use on equipment) (3ameHeH)

MO3K 60480:1974 Cepa wectudtopuctas (SF6), BaaTas us anekrpuyeckoro obopyaosaHuns. PykoBoacTso
no nposepke (IEC 60480:1974, Guide to the checking of sulphur hexafluoride (SF6) taken from electrical equipment)
(3ameHeH)

M3K 60529 Ctenenu 3awuthl, ob6ecneumBaemsie kopnycamu (Kog IP) (IEC 60529, Degrees of protection
provided by enclosures (IP code)

M3K 60664-1:1992 KoopavHauus nsonsiumm ans 06opyaosaHusi B HU3KOBOSILTHBIX cucTeMax. HacTtb 1: MpuH-
uunbl, TpebosaHus u ucnbitaHus (IEC 60664-1:1992, Insulation coordination for equipment within low-voltage
systems — Part 1: Principles, requirements and tests) (3ameHeH)

M3K 60694 Annapatypa KOMMYTaLIMOHHAs! U YCTPONCTBA yNpaBrieHUst BbICOKOro HanpsbkeHus. ObLime Tex-
Huyeckue TpeboBaHus, Bkouaemsble B cTaHaapThl (IEC 60694, Common specifications for high-voltage switchgear
and controlgear standards) (3amenen MOK 62271-1(2007)
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M3K 60707:1999 MaTtepuarnbl TBepable HemeTanudeckue. lNepedeHb MeTOAOB onpeaeneHnst BocrramMe-
HSIeMOCTM nod BO3AEWCTBMEM MWCTovHMKa 3axkuraHusa (IEC 60707:1999, Flammability of solid non-metallic
materials when exposed to flame sources — List of test methods) (3ameHeH MGK 60695-11-10(2003) B yacTu,
M3K 60695-11-20(2003) B wacTu)

M3K 60721-3-3:1994 Knaccudrkaumsi BHelLIHUX BO3AeNCTRYOLWIMX dhakTopoB. YacTs 3. Knaccudukauua
rpynn napaMeTpoB OKpYXKatoLLel cpeabl U UX cTeneHel xecTkocTW. Pasgen 3. QkcnnyaTaumsi B CTauMoHapHbIX
YCNOBUWSIX B MeCTaXx, 3aLuuieHHbIX oT Henorogel (IEC 60721-3-3:1994, Classification of environmental conditions —
Part 3: Classification of groups of environmental parameters and their severities — Section 3: Stationary use at
weatherprotected locations)

M3K 60721-3-4:1995 Knaccudmkaums BHELWHUX BO3AENCTBYOLWMX thakTopoBs. YacTs 3. Knaccudmkauus
rpynn napameTpoB OKpy»KatoLLer cpedbl U UX cTeneHen xecTkocT. Pasgen 4. 3kcnnyartauus B CTaLMOHapHbIX
YCIOBMSIX B MeCTaXx, He 3aLuyLLeHHbIX oT HeroroAsl (IEC 60721-3-4:1995, Classification of environmental conditions —
Part 3: Classification of groups of environmental parameters and their severities — Section 4: Stationary use at
non-weatherprotected locations)

M3K 60794 (Bce vacTu) Kabenu BonokoHHo-onTu4eckue (IEC 60794 (all parts), Optical fibre cables)
(3ameHeH)

M3K 60812:1985 TexHu1Kka aHanM3a HaaexKHOCTU ceTeil. MeTtoa aHanuaa 1 nocrneacTaui otkasa (IEC 60812:1985,
Analysis techniques for system reliability — Procedure for failure mode and effects analysis (FMEA) (3ameHeH)

M3K 60815:1986 UaonsTopel Anst paboThl B yCrioBusix 3arpsiaHeHus. PykosoacTao no Beibopy (IEC 60815:1986,
Guide for the selection of insulators in respect of polluted conditions) (3ameHeH)

M3K 60870-5-1:1990 AnnapaTypa 1 cuctembl TeneynpasneHus. Hacts 5: MpoTokonsl nepefayvv gaHHbIX.
Paszgen 1. ®opmartsl 6rokoB nepedasaemMblix AaHHbIX (IEC 60870-5-1:1990, Telecontrol equipment and systems —
Part 5: Transmission protocols — Section One: Transmission frame formats)

M3K 61000-4-1:2000 3neKkTpoMarHuTHasi COBMeCTUMOCTb. HacTb 4-1. MeToAUKN UCTIbITaHNIA U U3SMEPEHWIA.
O6Lwmii 0630p cepun ctaHgapTos IEC 61000-4 (IEC 61000-4-1:2000, Electromagnetic compatibility (EMC) — Part 4-1:
Testing and measurement techniques — Overview of IEC 610004 series) (3ameHeH)

M3K 61000-4-2 OneKTpoMarHuTHasi CoBMeCTUMOCTb. HacTb 4: MeToanku ncnbiTaHnin v namepeHuid. Paspen 2:
McnbiTaHne Ha HEBOCMPUMMUMBOCTL K anekTpocTaTudeckomy paspsgy (IEC 61000-4-2, Electromagnetic compatibility
(EMC) — Part 4-2: Testing and measurement techniques — Electrostatic discharge immunity test)

M3K 61000-4-3 SnekTpomarHuTHas CoBMeCTMMOCTb. YacTb 4: MeToauku ncnbITaHui M namepeHuii. Pasgen 3:
McnbiTaHue Ha HeBOCMPUUMYMBOCTb K BO3AEVCTBUIO 31EKTPOMAarHUTHOIO MOJS C U3IyYeHWEeM Ha paguoyacToTax
(IEC 61000-4-3, Electromagnetic compatibility (EMC)— Part 4-3: Testing and measurement techniques — Radiated,
radio-frequency, electromagnetic field immunity test)

M3K 61000-4-4:1995 SnekTpomMarHuTHas COBMeCTUMOCTh. YacTb 4: MeToanKu UCMbITAHUIA U U3SMEPEHUIA.
Pasgen 4: UcnbiTaHne Ha HEBOCMPUUMYMBOCTL K BbICTPLIM nepexoaHbim npoueccam (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) (3ameHeH)

M3K 61000-4-5 OnekTpoMarHUTHasi COBMECTUMOCTb. YacTb 4: MeToauku ncnbiTaHuiA u usmepeHuia. Pasgen 5:
WcnbiTaHne Ha HEBOCMPUMMUMBOCTL K BbIbpocy HanpsbkeHua (IEC 61000-4-5, Electromagnetic compatibility (EMC)—
Part 4-5: Testing and measurement techniques — Surge immunity test)

M3K 61000-4-7:1991 DnekTpoMarHMTHasi COBMeCTUMOCTb. YacTb 4: MeToanKK UCTIbITAHUA U USMEPEHUIA.
Pasgen 7: Obwiee pykoBOACTBO MO U3MEPEHUSIM U Npubopam ANA N3MepeHnsl rapMOHUK U MPOMEXKYTOUHBIX rap-
MOHWK A9 CUCTEM dHepProcHabXXeHWs U cBszaHHOTO ¢ HUM o6opyaosanus (IEC 61000-4-7:1991, Electromagnetic
compatibility (EMC) — Part 4: Testing and measurement techniques — Section 7: General guide on harmonics
and interharmonics measurements and instrumentation, for power supply systems and equipment connected
thereto) (3ameHen)

M3K 61000-4-8 3nekTpoMarHUTHasi COBMECTUMOCTb. HacTb 4: MeToauku ucnbiTaHuii u usmepeHuid. Pasgen 8:
McnbiTaHne Ha NOMeXOYCTONYMBOCTb B YCIOBUSIX MarHUTHOTO NOMA NpoMmblLLIneHHoi YacToTsl (IEC 61000-4-8,
Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement techniques — Power frequency
magnetic field immunity test)

MO3K 61000-4-9 3nekTpoMarHUTHast COBMECTUMOCTb. HacTb 4: MeToauku ucnbiTaHuii u usmepeHuid. Pasgen 9:
WcnbiTaHne Ha NOMEXoyCTOMYMBOCTL B YCIOBUSIX UMNYNbCHOro MarHuTHoro nons (IEC 61000-4-9, Electromagnetic
compatibility (EMC) — Part 4-9: Testing and measurement techniques — Pulse magnetic field immunity test)
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M3K 61000-4-10 SneKkTpoMarHMTHasi COBMECTUMOCTb. HacTb 4: MeToauku UcnbITaHWii U nsmepeHnii. Pas-
Aen 10: UcnbiTaHne Ha MOMEX0yCTOWYMBOCTb K BO3AENCTBUIO MarHUTHOIO MOSs ¢ 3aTyXaloLWumMm KonebaHuamm
(IEC 61000-4-10, Electromagnetic compatibility (EMC) — Part 4-10: Testing and measurement techniques —
Damped oscillatory magnetic field immunity test)

M3K 61000-4-11 OnekTpoMarHUTHast COBMeCTUMOCTb. YacTb 4: MeToaunkun ucnbiTaHuin n namepeHunii. Pas-
Aen 11: VcnbiTaHve Ha MOMEX0oyCTOMUYMBOCTL K MpoBasiaM HanpsikeHUs!, KpaTKOCPOUHBbIM HapyLUeHUsIM 1 koneba-
HuaM nodaun HanpsxkeHus (IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity tests)

M3K 61000-4-12 SnekTpomMarHMTHast COBMeCTUMOCTb. YacTb 4: MeToanKu UCNbITaHWIA U U3aMepeHuii. Pas-
Aen 12: VicnblTaHns Ha yCTOMYMBOCTL K konebaTtensHsIM BonHam (IEC 61000-4-12, Electromagnetic compatibility
(EMC) — Part 4:12: Testing and measurement techniques — Oscillatory waves immunity test)

M3K 61000-4-13 3nekTpomarHuTHas COBMECTUMOCTb. HacTb 4-13. MeToauku UCNbITAHWIA U USMEPEHUIA.
McnblTaHnsa HU3Ko4acTOTHOW NOMEXO3ALLUMLLEHHOCTN OT BO3AENCTBUSI TAPMOHUK U MPOMEXYTOUHBIX rapMOHMUK,
BKITlOYas ceTeBble CUrHarnbl, nepegasaemMole B ceTb nepemMeHHoro Toka (IEC 61000-4-13, Electromagnetic
compatibility (EMC) — Part 4-13: Testing and measurement techniques — Harmonics and interharmonics including
mains signalling at a.c. power port, low frequency immunity tests)

M3K 61000-4-29:2000 3nekTpoMarH1THasi COBMeCTUMOCTb. HacTb 4-29. MeToabl UcnbITaHUA U U3MEePEHUNA.
McnblTaHye Ha yCTORYMBOCTb K KpaTKOBPEMEHHOMY NMOHUKEHWIO HANPSKEHUS, KpaTKOBPEMEHHOMY NMpepbIBaHUIO 1
U3MEHEHWI0 HanpsiXkeHUs Ha BXode NTaHus noctosiHHoro Toka (IEC 61000-4-29:2000, 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)

M3K 61025:1990 AHanus gnarHocTmndeckoro Aepesa HeucnpasHocTen (FTA) (IEC 61025:1990, Fault tree
analysis (FTA) (3ameHeH)

M3K 61166:1993 Boiknioyatenu aBTomatudeckie ans uenen nepemMeHHoro Toka BbICOKOro HarnpsbkeHus:.
PykoBoacTBo no oLeHKe XxapakTtepucTuk ceriemocTorikocTn (IEC 61166:1993, High-voltage alternating circuit-brea-
kers — Guide for seismic qualification of high-voltage alternating current) (3ameHen MSK/TR 62271-300(2006)

M3K/TC 61462:1998 N3onsTopbl KoMBMHMPOBaHHbIE. Monble n3onsaTopbl ans anekTpoobopyaosaHus, uc-
nonb3yeMble ANs HApYXXHOW 1 BHYTpEeHHel ycTaHoBkW. OnpeaeneHus, MeToabl UCNbITaHWUNA, KPUTEPUU NPUEMKM 1
pekoMeHgaumu no npoektuposaHuio (IEC/TS 61462:1998, Composite insulators — Hollow insulators for use in
outdoor and indoor electrical equipment — Definitions, test methods, acceptance criteria and design recom-
mendations) (3ameHeH)

M3K 61850-3 CucTteMbl 1 ceTu cBA3W Ha noacTaHumsix. Yacte 3. Obwue tpeboaHua (IEC 61850-3,
Communication networks and systems in substations — Part 3: General requirements)

MOK 61850-9-1 CeTu 1 cuctembl CBA3N Ha noacTaHuusx. Yactb 9-1. Cxema pacnpegeneHua ocobon ycoy-
v ceasu (SCSM). [luckpeTHble 3HaUeHWA Ana nocneaosBaTeribHOro ogHoHanpaBneHHOro MHOroTOMEYHOro ABYyX-
nyHkToBoro 3seHa 1 (IEC 61850-9-1, Communication networks and systems in substations — Part 9-1: Specific
communication system mappings (SCSM) — Serial unidirectional multidrop point-to-point link 1)

CISPR 11:1999 O6opynosaHue pagMoHacToTHOE NpoMbILLIIEHHOE, HaydYHO-UccnegoBaTenbekoe, MeauLnH-
cKoe. XapakTep1CTUKM 31eKTPOMarHMTHbIX MoMeX, NpeaenbHble 3HaveHus, metoabl usmepeHus (CISPR 11:1999,
Industrial scientific and medical (ISM) radio-frequency equipment — Electromagnetic disturbance characteristics —
Limits and methods of measurement)

EIA PTC 485 CtaHaapT Ans anekTpuyYecKkux xapakTepucTuk reHepaTopoB U NPUEMHUKOB ANS UCMNONb30Ba-
HUs1 co cbanaHcMpoBaHHBIMU LUGPOBLIMU MHOrOTOYeYHbIMU cucTemamu (EIA RS-485, Standard for electrical
characteristics of generators and receivers for use in balanced digital multipoint systems)

EN 50160:2000 XapaKkTepucTuku HanpshkeHUa a1eKTposHepruv, nogasaemol oT obLUmx pacnpegenutens-
Heix cucteM (EN 50160:2000, Voltage characteristics of electricity supplied by public distribution systems)
(3ameHeH)

MpwumeyaHune— Npn NONbL30BAHUM HACTOALWMM CTaHAAPTOM LenecoobpasHo NPOBEpUTL AEWCTBUE CCbINOY-
HbIX CTaHAAPTOB B MH(OPMAaLMOHHON cucTeme obWero Nofb3oBaHWa — Ha oduumanbHoM caite degepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryIIMPOBaHUIO U METPONOrMK B CeTU MIHTEPHET Unun No eXerogHo u3gasaemMomy UHpOpMaumnoH-
HOMy yka3aTenio «HauuoHanbHble cTaHaapTbl», KOTOPbI onNy6nMkoBaH No COCTOsAHMIO Ha 1 sSiIHBapA TeKywWwero roga, u no
COOTBETCTBYIOLMM EKEMECSYHO M3aBaeMbiM MHPOPMALMOHHBIM yKa3aTensm, onyobnukoBaHHbIM B Tekywem rogy. Ecnu
CChINOYHbIN CTAHAAPT 3aMEHEH (M3MEHeH), TO NPW NONb30BAHUM HACTOAWMM CTAHAAPTOM creflyeT PyKOBOACTBOBATLCA
3aMeHsIIoWMM (M3MEHEeHHbIM) CTaHAapToOM. Ecnu cCbiNoyHbI CTaHAAPT OTMeHeH 6e3 3aMeHbl, TO MNOMOXeHWe, B KOTO-
pPOM faHa cchiika Ha HEro, MPUMEHSIETCST B YacTy, He 3aTparmBatoLLei 3Ty CCbInkKy.

6
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3 OnpepeneHuns

B HacTosiLem cTaHgapTe NpUHATLI cneayrowme onpeaeneHus.

3.1 OcHoBHbIe onpeaeneHns

3.1.1 aneKTpoHHbIA U3MepUTeNbHBLIN TPaHcdopmaTop (electronic instrument transformer): Yctpoiicteo,
cocTosiLee U3 ogHoro unv bonee gaTuMKoB TOKa UM HANPSXKEHUSA, KOTOPbIE NpeAHa3Ha4YeHbl 4na NPONopLUMo-
HanbHoro npeobpasoBaHUs U3MepsSIeMOol BENWYMHBI € LieSbio ee NogaYn Ha usMepuTesibHoe YCTPOWCTBO, U3MepH-
TernbHbIA Npubop, 3aMUTHOE YCTPOUCTBO UMW KOHTPOSBHBIV Nprbop.

Mpwu unudpoBom MHTEpdeice ¢ NOMOLLBLIO CyMMaTopa NpoBoanTca o6beanHeHne nHdopmaumm ot rpynnbl
3IEeKTPOHHBIX U3MepUTErbHBLIX TPaHCOPMaTOPOB.

3.1.2 anekTpoHHbLIA TpaHcdopmMatop Toka (3TT) (electronic current transformer (ECT): SneKTpOHHbINA
TpaHcdopmMaTop Toka (3TT), B KOTOPOM Npu paboumx yCNoBUSIX NPUMEHEHWUSI BTOPUYHLIV TOK NPpaKTU4ecKu Npo-
nopLuoHareH NepBuYHOMY TOKY U OT/IMMAETCA OT Hero YriioMm ¢basoBoro cagura, KoTopbiii NPUGAN3NTENLHO paseH
HYII0 A1151 COOTBETCTBYHOLLEro HanpaBneHUa CoeauHEHIA.

3.1.3 nepBuuHbIe BBOAbLI TOKa (primary terminals): Beoapl, Yepesa koTopble NpoTekaeT u3MepseMbli TOK.

3.1.4 nepBUYHLINA AaTYUK TOKa (primary current sensor): AnekTpuyeckoe, 3NeKTPOHHOe, ONTUYECKoe UIn
Apyroe yCTpoWCTBO, MpegHasHavYeHHoe 4nsA nepeaayn curHana, nponopLyoHansHOro U3MepseMoMy TOKY, MPOXOo-
AdLlemy yepes nepBrUyHbIe BBOARI HENOCPEACTBEHHO K BTOPUYHOMY KOHBEpTEpY WITK Yepes NepBUYHbBIV KOHBEp-
Tep.

3.1.5 nepBUYHbLIA KOHBepPTep (primary converter): YcTpocTBo, NpeobpasytoLLiee curHan, nonyveHHbIN ot
oaHoro unv bonee NepBUYHbLIX 4ATHUKOB TOKA, B CUrHAr, COOTBETCTBYIOLLMIA YCTPOWCTBAM COMPSXKEHUS U nepe-
Aauu.

3.1.6 nepBUYHbLIA UCTOYHUK 3NeKTponuTaHuA (primary power supply): OnekTponuTaHie NepBUHHOTO KOH-
BepTepa U/unu nepBUMYHOro Agatymka Toka (MoXeT bbITb 06beAMHEHO C BTOPUYHbLIM UCTOUHUKOM 3S1EKTPONUTaHUS).

3.1.7 ycTtpoicTBO conpsbkeHUs U nepeaaym (transmitting system): YcTpoilcTBO CBA3KM Mexay nepsuy-
HbIMW 1 BTOPUYHBIMW YacTsSIMUK, NpeaHasHavYeHHoe 4nsl epeaydm curHasna Ha KopoTkue Unu gansbHue paccTosi-
HUs1. B 3aBUCYMOCTM OT UCTONb3YEMOI TEXHOIOMMK JaHHOE YCTPOCTBO MOXET Takke NPUMEHSITLCS Anst nepeaa-
UM MOLLLHOCTM 3NeKTPonUTaHUs.

3.1.8 BTOpUUHBbIN KOHBepTep (secondary converter): YCTpoWCTBO, NpeobpasyioLlee curHan, nepegaHHbIn
uepes ConpsKeHWE K Nepedady, B BENUYMHY, MPONOPLMOHANbHYO TOKY Mexay NepsUYHbIMU BBOAAMMU, AN NOC-
nejyoLLero cornacoBaHusi ¢ UamepuTenbHeIMU NpMbopamu, 3awUTHEIMU UKW YNPaBNAOLWUMK YCTPOUCTBaAMMU.

Ona 3TT ¢ aHanoroBbIM BbIXOAOM BTOPUYHbIA KOHBEPTEP HENOCPEACTBEHHO NOAKNIOYAETCA K U3MepUTESb-
HbIM NprBopam, cHeTYMKaM, 3aLLUTHBIM UMK YNPaBASOLWUM YCTPOKCTBaM.

Ona O3TT ¢ undpoBbIM BLIXOAOM BTOPUYHBIV KOHBEPTEP 06LIMHO NOAKIYaeTCsl K cyMMaTopy 4ns nocne-
AytoLLeli nepedayn curHana k BTopuyHomMy ob6opyaoBaHuio.

3.1.9 3anpoc o6cnyxuBaHusa (maintenance request): MHdopmaums, ykasbieatoLlaa Ha Heo6XoaUMOCTb
obcnyxveanunst 06opyaosaHus.

3.1.10 BTOpPUYHbBIA UCTOYHMK 3MEKTponuUTaHus (secondary power supply): SnekTponuTaHne BTOPUHHOrO
koHBepTepa (MoXeT BbITb 06beanHEHO C NePBUYHBIM MCTOUHWUKOM 3N1EKTPOMNMTAHWS MU C 3NEKTPONMTaHneM apy-
X TpaHchopMaTopoB).

3.1.11 HoMUHanbHoe HanpspkeHue anekTponutaHuA (Usn o) (rated auxiliary power supply voltage
(U,): 3HauyeHne HOMUHAMNLHOIO HAMNPSHKEHUS AOMOSNHATENBHOMO SNEKTPONMTaHNs, Ha KOTOPOM OCHOBaHbI Tpebo-
BaHUS K crieLmdprkaumm,

3.1.12 HoMUHanNbHbIX ToK anekTponuTaHus (Ion .0, (rated supply current (Z,,): 3HauyeHWe HOMUHAMNBLHOTO
TOKa OT UCTOYHMKA AOTMONHUTENBHOIO 3N1eKTPONMTaHNS, BKIOYAst 3NEeKTponuTaHWe cymMmaropa (ecnu umeeTcsl), B
paBounx YCnoBUsIX aKcnnyaTauuin.

3.1.13 MakcMManbHbIM TOK 3aneKTponUTaHUs (Isn wake) (Maximum supply current (I, nay): Makcumans-
HOe 3HaYeHWe ToKa OT UCTOUHMKA AOMONHWUTENBHOTO 3MEKTPONUTaHWS, BKITOYas 3M1eKTponuTaHWe cymmaropa (eciu
nUMeeTcs), B HAUXYALLUX YCIOBUSIX SKCnyaTaLuu.

3.1.14 BTopuyHas uenb (secondary circuit): BHelwHss Lenb, nonyvarowas nHpopMaLMoHHbIE CUrHaMbI OT
BTOPUYHOTO KOHBEpPTepa (Mnn cymmatopa) 3TT.

3.1.15 BTOpMUHbIe BbIBOAbI TOKa (secondary terminals): BelBoAbl BTOPUYHOTO KOHBEpTEpPaA (U CyMMa-
TOpa), C NOMOLLHO KOTOPLIX NPOBOAWTCS NOAKMHOYEHNE K LensM U3MepuTenbHbIX NpuBopos 1 3aLMTHBIX UK
yNpaBnaoLWLMX YCTPONCTB.
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3.1.16 Touka nogknioyeHus (connecting point): Touka nogknNoYeHUs anekTpruiecknx kabenemn Ha mMecte
YCTaHOBKMW WM ANs NPoBeAeHUs UCTbITaHWIA. Mpy MCnonb3oBaHUM KoakcuasibHOro kabens 3ToN TOYKON cunTaeTes
MeCTO NOAKIIOYEHWS HapYXXHOro 3KpaHa, orpeaensemMoe NpoussoaguTenem.

3.1.17 HU3KOBONLTHLIE KOMMOHEHTHI (low-voltage components): Bce anekTpudeckue 1 9nNeKTPoHHbIE KoM-
MOHEHTLI, OTAENEHHbIE OT MEPBUYHON Lienu.

3.1.18 HomuHanbHas vactoTa (f,,,) (rated frequency (f,): 3HaueHWe 0CHOBHOW HYacTOTbI, HAa KOTOpOM H6a3n-
pytoTcs TpeboBaHWs HacTosILLLEero cTaHaapTa.

3.1.19 nepBUYHbIA TOK B yCTaHOBUBLLEMCS pexume (primary current in steady-state condition): B ycta-
HOBWBLLEMCS peXXUMe NepBUYHbIN TOK onpeaensieTcs cneaytolum ypasHeHnem (MOK 60044-7 naMeHeHHbI):

i1(t) = [1 \/5 Sin(277' f-t+ (P1) + i1 res (t)’

rae Iy — cpefHekBagpaT/4ecKoe 3Ha4eHre NepBUYHOIO TOKa OCHOBHOW YacTOThl;
f— ocHoOBHas YacToTa;
@ — NepBUYHbIN yron ¢a3oBoro cABUra;
i1 res (f) — NMEPBUYHLINA OCTATOYHbIN TOK, BKITIOYas rapMoHUYeckue u cybrapMoHU4eckue KOMMOHEHThI, U nep-
BWYHbIN MOCTOSIHHBIV TOK;
{ — MrHoBeHHOe 3Ha4YeHue BpeMeHU.

3HayeHus £, I;, ¢; SBNSAOTCA NOCTOAHHEIMU B YCTAHOBUBLUEMCA peXUMe.

3.1.20 HOMUHaNLHLIN NePBUYHLIN TOK (1y,0\) (rated primary current (1,,): CpeaHexksaapartuyeckoe 3Ha-
YeHue NepPBUYHOrO ToKa NPY HOMWHANBHO YacToTe f,,,, Ha KOTopoW ocHoBaHa pabota ITT (IEV 321-01-11, usme-
HEHHbI).

3.1.21 BTOPUYHBLINA BLIXOAHOW CUrHaN B cTabUNbLHO-YCTOMYMBOM cocTosiHMM (secondary output in
steady-state condition):

[ns aHanoroBoro BbIXo4a BTOPUYHOE HanpshkeHUe onpeaenaeTca cneayowum ypasHeHUeMm:

Uz(t) = UZ\/E’ Sin(Z”' f t+¢2) + U2 de + U res(t)r

rae U, — cpegHexsagpatnieckoe 3HaueHWe BbIXOQHOTO HaMNpsbkeHWsl BTOPUYHOTO KoHBepTepa NP U, 4. + Us o5 (£) = 0;
f—yJactoTa;
(> — BTOPUYHBIN yron ¢a3oBoro caBura;
U, 4,— BTOpUYHOE HanpshkeHWe NoCTOsIHHOTO TOKa;
Uy o5 (f) — BTOPUYHOE OCTATOYHOE HAaMpPsDKEHUE, BKITOYAsi rapMOHUYECKUE U cyBrapMoHUYeCKNE KOMMNOHEHTbI;
t— MrHOBeHHOE 3Ha4YeHNe BPEMEHU.
3HaveHus £, U,, ¢, SBNSIIOTCSA MOCTOSIHHBIMU B YCTAHOBUBLLEMCS peXUME.
[ns undpoBoro Bbixoaa BTOPUYHbIA TOK onpeaensieTcs cneayoLwmum ypaBHeHUEM:

ip() = K2 - sin(2m - £+ t,+ @) + b ge (M) + by ros (tn),

rae i, — LmdpoBoe YMCIO Ha BXofde cyMmaTopa, npeAcTtasnsioLlee coboii haktuyeckoe MrHoBeHHoe 3HaveHne
BTOPWYHOTO TOKa;
I, — cpepHekBagpaT/yeckoe 3HauyeHWe BTOPUYHOTO ToKa Ha LUMGpoOBOM Bbixode cymmaTtopa npu
12 dc (n) + i2 res (tn) = 0’
f—uacroTa;
¢, — BTOPUYHBIV yron chasoBoro cABwura;
L, 4 (M) — BTOPWYHBIA BbIXOAHOM MOCTOSAHHBIW TOK;
5 res(t,) — BTOPWYHBI OCTaTOYHBI BIXOAHON TOK, BKKOUAsi rapMOHUYeCcKVe U cybrapMoHmyeckne KOMMOHEHTHI;
n—uucno BbIGOPKY AaHHbIX;
t,— NPOAOIXUTENLHOCTL N-i1 BbIBOPKM AaHHBLIX NEPBUYHOIO TOKA (1 HaMpsKeHUs).
3Havenus f, I, ¢, NOCTOSIHHLI B yCTAHOBUBLUEMCS peXUME.
3.1.22 HomHHanNbHLIA ypoBeHb BTOpU4Horo curHana (rated secondary output):
[lnsa aHanoroBoro BbixoAa — 3TO cpeHeKBaapaTU4ecKoe 3HaYeHne HOMUHANbLHOro BTOPUYHOO Hanpsixe-
HUA (U, o) NpW vacToTe f,,,,, Ha KOTOpOii ocHoBaHa pabota OTT.
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Ons undpoBoro Beixoga — 3TO WeCcTHaAuaTupaspagHoe Yucno, npeacrasnsiowee co6o HoMUHANbHLIN
nepBUYHbLIA MOTOK Ha LtPOBOI CTOPOHE.

3.1.23 pencTBUTENLHBIN KO3 pULMeHT TpaHcdopmauum (K; . 1p U K y,rp) (actual transformation ratio
(K nKy):

[lns aHanoroBoro BbIxo4a — 3T0 OTHOLLEeHWE AeACTBUTENBHOIO CpeHeKBaapaTUHECKOro NepBUYHOro Toka
K AefcTBUTENLHOMY CpeaHeKBaapaTU4eckoMy BTOpUYHOMY Toky STT (cokpalleHune: K qrp)-

Ons undbpoBoro Beixoga — 3TO OTHOLLEHWE ASACTBUTENBHOMO CpefHeKBaapaTUHeCcKoro NepBMYHOro ToKa K
AeicTBUTENBHOMY CpedHeKBaapaTUYeCcKoOMY BTOPUYHOMY CUrHamY, 3Ha4eHMe KOTOPOro ABNAETCA YACIIOBBLIM (CO-
kpaileHune: Kryrp)

MpumevaHnusn

1 ,D,J'Iﬂ AaBTOHOMHBIX KaTywek € BO3aylWHbIM CeEpAg4YHUKOM 3TU onpeaeneHus ,qel‘;lCTBMTe.I'IbeI TONbKO B YCTAHOBUB-
LemMcsl pexume Ans YMCTON CMHYCOMAAnbHOW BOMHbI MPU HOMUHANbHON YactoTe. Ecnn wactoTta f nepBUYHOrO TOKa
oTnnyaetcs oT fyoy, TO AENCTBUTENBHBINA KOSMULIMEHT TpaHCHOpMaLMM paccuMTLIBAETCA cornacHo dopmyne:

KI (a)TP ()= ﬂfHOM ’ KIHOM(a)TP
umm KI(u)TP = f/fHOM ’ KI HOM(L)TP*

2 [ns onpegeneHnsl MTHOBEHHOW W MOMHOW MOrPeLwHOCTEN U3MEPEHUST B KaTylke C BO3AYLWHbLIM CEPAEYHUKOM
cnepgyert ncnonb3oBath uHTerpatop. B atom cnyyae Kypg) (U1 Krp(y)) IBNAETCA OTHOLIEHMEM NMEPBUHHOIO TOKA K BTOPUY-
HOMY 3Ha4YeHuIo Ha BbIXOoAe uHTerpaTopa.

3.1.24 HomuHanbHLIN KoadduLUeHT TpaHcdopMaunu (K omayte U Krwomute) (rated transformation
ratio (K,; 1 K,): 3HaveHne HoMyHansHoro kospduumeHTa TpaHchopmaumm.

3.1.25 TokoBas norpellHOCTb (MorpelwHocTb KoadhduuneHTa macwrabHoro npeo6pazoBaHus ToKa)
(0K}, %) (current error (ratio error)) (g, %): MorpellHOCTb NPY N3MEPEHUM ToKa TpaHcopMaToOPOM, BO3HMKAIOLLAs
B Cny4ae, Koraa AelcTBUTeNbHbIV kKoadduumeHT MacluTabHoro npeobpasoBaHust TOKa OTSIMYEH OT HOMUHAIBHOTO
3HaveHus1 koadbdpuumeHTa TpaHchopmaumun STT (MK 321-01-21 uaMeHeHHbIA).

[nsi aHanorosoro BbIXo4a norpeLLHocTs kKoadduumeHTa maclutabHoro npeobpaszoBaHns Toka B NpoLEHTax
onpeaensietcs chopmynon

K - - L
SKIZ IHDM(a)-IZ 2 1100’%,

rA€ Kiyom ()P — @HAMOroBbI HOMUHAITBHBIA KO3hULIMEHT TpaHcchopMaLmy;
1, — cpepHekBagpaTuyeckoe 3HaYeHWe AeCTBUTENLHOMO MEPBUYHOO TOKA NP iy s () = 0;
I, — cpepHexBagpaTuyeckoe 3HaueHue BbiIxogHoro curkana npu Uy, (n) + i o6 (£,) = 0.

MpwumeyaHune— TokoBasi NOIPELIHOCTb SIBMSIETCS Pe3ynsTaTtoM LMMPOBLIX BbMUCIIEHUN (CM. NpunoxeHue B).

3.1.26 yron dazoBoro casura (phase displacement) (¢):

[ns aHanoroeoro Bbixoaa — 3T0 pa3HOCTb has Mexay BeKTopamuy NepBUYHOIO U BTOPUYHOTO TOKOB, rAe UX
HanpaeneHue nogobpaHo Takum o6pasom, 4Tobbl yron Ans uaeansHoro TpaHcdopmartopa b paBeH Hynto. da-
30BbI CABUT CHUTAETCS NOMOXUTENBHBIM, KOAa BEKTOP BTOPUYHOrO CUrHana onepekaeT BEKTOp NepBUYHOIO ToKa.
Yron atoro cagura 06bI4HO BblpaxaeTcsl B paavaHax (caHtupaguaHax) unm B muHyTax. (MOK 321-01-23 nameHeH-
HbIA).

P1= 02— P4,

rae ¢, — yron a3oBoro caswra NepBUYHOTO TOKa;
¢, — yron ¢»a3oBoro cAsura BTOPMYHOIO ToKa.
Ana uncposoro Beixoga — 3To BpeMsi Mexay MOMeHTaMu NoABNeHUs onpeaeneHHOro Toka Ha NepBUYHbIX
BBOAAX U hOPMUPOBAHUA COOTBETCTBYIOLLEro Habopa LudpoBol BLIBOPKU AaHHLIX HAa Bbixofde (BblpaXaeTcsl B
YrNOBbIX €AUHULAX HOMWUHANBHOW HYacTOThl).

MpumevwaHnus

1 3710 onpegeneHne CTPOro NMPUMEHUMMO TONBKO AN CUHYCOMAANBHOrO TokKa.

2 Kak gna aHanorosoro, Tak u ansi uncpoBoro Bbixoaa yron hasoBoro casura ¢ naearbHOro TpaHcdopmaropa
(cm. B 6.1 1 3.1.29) cocTouT 13 ABYX KOMIMOHEHTOB: HOMUHANBHLIA CABUT ha3 Qoo U HOMUHATIBHOE BPEMSI 3aJEPXKKM L5 iou-

3 Ansa nony4yenusa nHgopMaummn o BoluMcrieHun yrna ¢asoBoro casura CM. npunoxexnue B.
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3.1.27 HoMuHanbHoe BpeMsA 3agepXKu (L, ,..) (rated delay time (f,,): 3HavyeHne BpemeHu, HeobxoanMo-
ro 4ns uudpoBoii 06paboTku AaHHBIX U UX NepegaYn.

3.1.28 HoMUHanbHbIA yron ¢hazoBoro caBUra (Qg 4om) (rated phase offset (9,,): 3HaveHe HoMUHanNLHoro
MOCTOSIHHOrO cMeLleHns yrna dasosoro casura OTT, 06ycnoBNeHHOe NPUMEHUMON TEXHONOTUEW, NPU OTCyT-
CTBWM BIIVSIHWS YaCTOThl.

3.1.29 norpeluHocTb yrna cpazoBoro caBura Toka (AQy) (phase error (¢,): MorpewHocTs yrna casosoro
caBura Toka ¢ y4eToM MorpeLllHoCTH, Bbl3BaHHOW HOMUHABHBIM YrIOM hasoBOro CABUa Qg o U YINIOM, 0ByC-
NOBMEHHBIM HOMWUHAMBHBIM BPeMEHEM 3a4ePXKKN @3 .ou, BEIPAXKAETCA B YINOBbIX €AWHWLAX U CBSA3aHa C HOMU-
HanbHOW YacTOTON criedytoLLMM ypaBHEHWEM:

A(PI il ((PO nom @3 HOM) N @3 om = -2r-f- tS HOM*

[ns undpoBoro BbIXoAa, CUHXPOHU3NPYEMOTO OT UCTOYHMKA TaKTOBLIX UMNYSIbCOB, NOrpeLlHOCTL yrna da-
30BOr0 CABUra XapakTrepusyeTcs BpeMeHeM Mexay CUHXPOUMNYSILCOM U AUCKPETHBIM OTCHETOM NEPBUYHOTO
Toka, nepefdaHHoro B LindppoBoM BuAe (BbipaXkaeTcs B YITOBbIX €AUHULIAX, OTHOCSLLIMXCA K HOMUHASIbHOW YacToTe).

lMorpellHocTb yria ha3oBoro cABMra BolpaXXaeTcsl B paguaHax (CaHTupaanaHax) unm 8 muHytax (MOK 321-01-23
U3MEHEHHbIN).

MpumeyaHue— ObbscHeHVe ha30BOW MOMPELLUHOCTU N NMOSICHUTENBHBIN PUCYHOK NPUBEAEHBI B NPUoxeHun B.

3.1.30 knacc TouHoOCTH (accuracy class): XapakTepucTuka, ycTaHoeneHHaa ana 3TT, korga TokoBas (KO-
adhduumneHTa MaciTabHoro npeobpasoBaHusi Toka) 1 yriosas (yrna dasosoro casura) NorpeLlHOCTN OCTalTCA B
onpegeneHHbIX Npegenax, Npy ykasaHHbIX ycrnoBusix npumeHenus. [IEV 321-01-24 nameHeHHbI).

3.1.31 HanbonbLee paGoyee HanpshkeHue (Knacc HanpshkeHus) Ans o6opyaosanus (U,,) (highest
voltage for equipment (U,,,): MakcumanbsHoe 3Ha4eHue mexaydasHoro cpegHeksaapaTU4eckoro HanpshkeHus, Ans
KOTOPOro npegHasHavyeHo 060pyaoBaHNE B OTHOLLIEHUW U30NALMK, U ero Apyrue xapaktepucTuku. [IEV 604-03-01
N3MEHEHHbI].

3.1.32 HoMnHanbHbLIM YpoBeHb n3onsauum (knacc usonsaumm) (rated insulation level): KombuHaums 3Ha-
YeHWIA HanpshkeHUs, xapakTepusytowmx usonsiumio 3TT u ee cnocoBHOCTL BblAepKUBaTb ANEKTpUHeckue nepe-
HanpshkeHns.

3.1.33 ceTb c nzonupoBaHHon HelTpanblo (isolated neutral system): CeTb, B KOTOpOI HelTparnbHas
TouKa cneumanbHO coefuHeHa ¢ 3eMren, 3a UCKNIoYEHUEM COeAMHEHWIA C BLICOKUM CONPOTUBNEHWEM AN 3aLLUT-
HbIX UK M3MepUTEnbHBIX Lienei. [IEV 601-02-24].

3.1.34 ceTb c 3azeMneHHON HeMTpanbil Yepes gyroracswuin peakrop (resonant earthed (neutral)
system): CeTb, B KOTOPOiA 0Ha U boree HeTpanbHbLIX TOYEK coeAuHeHa C 3eMIeil Yepes peakTop, NpeaHasHayeH-
HbI ANsi KOMMEeHCALMW eMKOCTHOW cocTaBnsAtoLLeit chasbl MpU ee KOPOTKOM 3aMbikaHuKW Ha 3emnio. [IEV 601-02-27].

3.1.35 koadppuumeHT KOpOTKOro 3amMmblkaHus Ha 3emnito (earth-fault factor): KoadduumeHT, onpegensio-
LM OTHOLLIEHWE CpegHeKBaApaTUYeCcKoro NpeaenbHOro HanpsbkeHWs! Ha UCpaBHOM hba3e B MOMEHT ee 3amblka-
HWA Ha 3eMITlo, K cpeHeKBaapaTUYECKOMY HanNpsbKeHWIo Ha apyrux (ogHow unu 6onee) cdasax B kakon-nnbo
TOYKe foKanu3oBaHHOW TpexdasHol ceTy Npu onpeaeneHHon KoHUrypaLmm u oTcyTcTBuM noboro nogobHoro
3amblkaHus. [IEV 604-03-06].

3.1.36 ceTb c rnyxo3asemneHHoun HenuTpanbio (solidly earthed (neutral) system): CeTb, B kOTOpOW HEWT-
panbHas Touka (Touku) 3a3emneHa Hanpsamyio. [IEV 601-02-25]

3.1.37 ceTb c 3a3eMneHueM HelUTpanu Yepes conpoTuBneHue (impedance earthed (neutral) system):
CeTb, B KOTOPOI1 HeTpasibHas TouKa (TOYKW) 3a3emMrieHa Yepes ConpoTUBIIEHUE 1A OrpaHUHeHNUsA ToKa 3aMbIKaHWsA
Ha 3emnio. [IEV 601-02-26].

3.1.38 ceTb c 3a3eMneHHOM HeUTpanblo (earthed neutral system): CeTb, B KOTOPOI HeWTpasb Nogknove-
Ha K 3emre nMbo rnyxo3asemreHHo, MMbo Yepes conpoTUBNEHWE UMW peakTUBHOE CONPOTUBIIEHUE CO 3HAYEHUEM,
[OCTaTOYHbIM 4151 YMEHbLUEHWUS nepexogHbixX KonebaHui u Ans 3alwmTbl OT KOPOTKOrO 3aMbIKaHUA Ha 3eMNI0.

a) TpexdasHas ceTb ¢ ahHEeKTUBHO 3a3eMIIEHHOW HETparblo — ceTb, XapakTepuayemMas koadhuumeHToM
KOPOTKOTO 3aMbIKaHWUs HAa 3eMJT0, 3HAa4YeHWe KOTOPOro B onpefenieHHON TovKe He A0MKHO NpesbiwaTh 1,4.

MpunMeyaHune— IT0 ycrnoBue AOCTUFAETCS TOrAA, Koraa Ansi Bcex KOHUrypauuin cetn oTHoweHne koadduum-
eHTa HyJ'IeBOﬁ nocnenoBaTteribHOCTU peakTMBHOINO COMNpoOTUBNEHUA K NMONoOXWTenbHON nocnegoeaTenbHOCTU peakTue-
HOro COonpoTUBIIEHUA MEHbLUEe 3 n aKTMBHOIrO CONPOTUBNEHNS MEHbLLE 1.

6) TpexdrasHasi ceTb ¢ HeadhheKTUBHO 3a3eMIIEHHON HENTParnbio — CETb, XapakTepuayemMas koacpuuneH-
TOM KOPOTKOIO 3aMbIKaHUS1 Ha 3eMINH0, 3HAYEHUe KOTOPOro B onpeaeneHHon Touke 6onee 1,4.
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3.1.39 He3awMLeHHan ycTaHoBKa (exposed installation): YctaHoBka, B kKoTopoi obopyaoBaHue noasep-
XEHO nepeHanpskeHNaM 1 aTMOCEPHOMY BIIMSHUIO.

MprmeyaHne— Takne ycTaHOBKM 0ObIYHO MOAKITIOHAIOTCS K BO3AYLUHBIM JIMHUSIM aMeKTponepeaayu
HanpsiMyto UMK ¢ MOMOLLBH0 KOPOTKOro kKabens 1 He 3allvLLeHbl paspsagHukamm oT MCKpoBbIX (aTMocdepHbIX)
nepeHarnpsikeHuin.

3.1.40 sawmweHHan ycTaHoBKa (non-exposed installation): YctaHoBKa, B koTopoli obopyaoBaHue He noa-
BEPXXEHO NepeHanpskeHNaM 1 aTMocepHOMY BIUSIHUIO.

3.1.41 HoMUHanNbHbIA TOK TepMUYecKomn cToNKocTH (L. ,,,) (rated short-time thermal current (Z,;): Cpea-
HeKkBagpaTU4eckoe 3HaYeHNe NepBNYHOro TOKa, KoTopoe BbigepxuneaeT STT 6e3 NoBpexaeHuUil B TeyeHune 1 .

3.1.42 HOMUHanNbLHLIA TOK AUHaAMUYecKoi cTolKkocTm (Ig ) (rated dynamic current (Z,,,): Mukosoe
3Ha4YeHWe NepBUYHOTO TOKa, KOTopoe BbidepxuBaeT ATT 6e3 aNeKTpUHECcKNX UM MEXAHUYECKUX NOBPEXAEHWUN B
pesyneTarte 3f1eKTpoMarHUTHbIX BO3AEACTBUNA.

3.1.43 HopMUupoBaHHbIX TOK AnuTenbHoro HarpeBa (I ) (rated continuous thermal current (14,): Tok B
BWAe HenpepbIBHOrO NOTOKa Ha NEPBUYHbIX BBOAAX NPW MOAKIIOYEHNI aHaIoroBoro BTOPUYHOIO BbIXoAa K HOMU-
HanbHoOI Harpyske 6e3 yBennueHWs TeEMNepaTypbl Bbille ykazaHHbIX 3HAUYEHWIA.

3.1.44 Bpem#a akTuBauum (wake-up time): 3agepixka, CBsi3aHHas ¢ ycTaHOBMEHMEM NepexoaHoro pexuma
riocrie BKMoUeHUsI NEPBUHHOIO TOKA B JIMHWW MPY 3MEKTPONUTaHUN HEKOTOPLIX TUMOB 3TT OT NIMHEHOro Hanpske-
Hus. B TedeHune 3Tol 3aaepxkn Ha Beixoge OTT AOMMKHbI ObITb HyNeBbIe 3HAYEHUSI.

3.1.45 Tok akTuBauumu (wake-up current): MMHMMansHoe cpegHekBagpaTuyeckoe 3HaueHue NepsUYHOro
Toka, Heobxogumoe ansa aktTneaumMm OTT.

3.1.46 IP kog (IP code): Cuctema kogudukaLmum, npuMeHsemas ans ykasaHus cTeneHen salumTel AocTyna
K YacTaM, NoTeHLMansHO NOABEPXKEHHBIM OMACHOCTM, B YaCTHOCTW Kof, MOKa3blBaloLWWI CTeneHb 3almTbl OT
nonagaHvs TBepabIX MHOPOAHbBIX MPeaMeToB, Bodbl M obecneymsatoLLmii nosyYeHe AoNonHUTeNbHON MHdopMa-
LMK, cBAzaHHol ¢ Takow 3awwuTol (3.4 8 MOK 60529).

3.1.47 cTreneHb 3awmThl (degree of protection): MokazaTens obecneynBaemblil KOPMYCOM 3aLLUTLI OT BO3-
MOXHOr0 AOCTYMa K YacTaM, NOTEHLMANBHO NOABEPXKEHHBIM ONacHOCTH, B 4aCTHOCTU NOATBEPXKAEHHbIA cTaHAap-
TU3NPOBAHHLIMW UCTIbITATENBHBIMW METOAAMU MoKasaTe b 3aLUMThl OT NonagaHus TBepAbIX UHOPOAHLIX NpeaMe-
TOB W/unu Bogel (3.3 8 MOK 60529).

3.1.48 HoMMHanbHOe AaBrneHuWe 3anoNHsAemMoro rasa 4ns razosow usonauuu P,,,,, (MN1 NNOTHOCTL
Puon) (rated filling pressure for gas insulation p,,, (or density p,,): [laBneHue rasa, seipaxeHHoe B Mackansx (Ma)
UMK B OTHOCUTENBHBIX WM aBCOMIOTHBIX eAnHMLAX, A1 ra30BO M30MALMKU NPU HOPMasbHLIX aTMOChepHbIX ycno-
Busix 20 °C 1 101,3 kMa (unn nnoTHocTk), Npy 3anonHeHun STT Ao ero BBeAEHWA B 3KCNyaTaumio v 4o aBToma-
TUYecKoro nononHeHus rasa (3.6.4.1 8 MOK 60694, namMeHeHHbI).

3.1.49 curHanbHoe gaBneHue Ans ra3oson usonauumn Pc (MNK NNOTHOCTL p.) (alarm pressure for gas
insulation p,, (or density p,.): JaBneHue rasa, BoipaxeHHoe B lNMackansix (Ma) unu 8 oTHOCUTENbHLIX UK abco-
NIOTHBIX egUHMLEX NpU HopMasibHbIX aTMocdepHbix yenosusix 20 °C n 101,3 kMa (unun NNOTHOCTL), Koraa MoXeT
BbIThb NOJTYYEH KOHTPOMBHBIA CUrHAan, yKasbiBaOLLMIA Ha HE0BXOAUMOCTL NOMOMHEHUs! ra3a Yepes KOpoTKoe BpeMs
(3.6.4.3 B MOK 60694, nameHeHHbIN).

3.1.50 MMHUManbHoe AaBneHWe Ans ra3oBoM usonsuuu P,,,,,, (MN1 NAOTHOCTL p,,,,,,) (Minimum functional
pressure for gas insulation p,,,, (or density p,,.): laBneHue rasa, suipaxkeHHoe B Mackansx (Ma) unu B oTHocuTeNb-
HbIX MM aBCOMOTHBLIX €AUHMLAX NPU HopMarnbHbIX aTMocdepHbIX yenosusix 20 °C n 101,3 kMa (Mnu NNOTHOCTL),
Korga nogaepXveaoTca HOMUHanNbHbIe XapaktepucTuku ST T, Npy KOTOpbLIX Y)Ke HeobxoAaWMO NonosiHeHWe rasa
(3.6.4.5 M3K 60694, nameHeHHbIN).

3.1.51 abconloTHanA ckopocThb YTe4kHu rasa (absolute leakage rate) (F): Konuyecrtgo rasa, ocso6oxgato-
LLIerocA 3a eVHNLLY BpemeHH, BulpakeHHoe B Pa - m/c.

3.1.52 oTHocuTenbHan ckopocTb yTeuku (F,.,) (relative leakage rate (F): OTHoweHWe abcontoTHOM
CKOPOCTW YTEeUKM rasa k ero obLiemy ob6bemy B cucteme Npy HOMUHaNbHOM AaBAeHUN 3anoNHEeHUS (U NNOTHO-
CTH), BblpaXeHHOE B NPOLEeHTaX B rod Unu B AeHb.

3.2 flononHuTenbHble onpeaeneHus Ansi U3MepPUTENbHbIX ANEKTPOHHbIX TpaHc(OpPMaTopoB ToKa

3.2.1 usmepuTenbHble 3NeKTPOHHbIEe TpaHcdopMaTopbl Toka (measuring electronic current transformer):
OTT, npegHasHaveHHble AN nepeaaqn MHGOPMAaLIMOHHBIX CUrHAOB NMOKa3sbIBAIOLLMM YCTPOWCTBAM, UHTErPUPYHO-
UMM cHeTYNKaM 1 APYTrUM NOAOBHLIM Npubopam.

3.2.2 HanGonbwun pabounit nepBUYHBLIN TOK (rated extended primary current): NepBUYHLIA Hanbonb-
LUK TOK, ANA KOTOporo obecneunsaeTcs TOUHOCTb, KaK U AS1s1 HOMUHANbHOTO MEPBUYHOIO, HO €ro 3HaYeHne He
npesbiLaeT HOPMUPOBAHHOIO TOKa ANUTENLHOrO Harpesa I ..
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3.2.3 HOMUHanNbHbIA K03(DULMEHT NpeBbILIeHUA NepBUYHOro Toka (K| np.on) (rated extended primary
current factor (K,,): OTHOLLEHME HOMUHANBHOTO HAaMGOMbLLLIETO NEPBUYHOTO TOKA K HOMUHANBHOMY NepBUHHOMY
TOKY.

3.3 flononHuTenbHble onpegeneHUA Ans 3alUTHLIX 3MEKTPOHHbIX TpaHcdopmaTopoB ToKa

3.3.1 3aWMTHbIA 3NeKTPOHHbIN TpaHcthopmaTop Toka (protective electronic current transformer): 3TT,
npeaHasHaveHHbIN 4ns nepegaqv MHOPMALIMOHHOIO cUrHana salUTHLIM UKW YNpaensaoLwLmUM yeTpoicTeam (npu-
6opam).

3.3.2 HaubonbLKii paboumit NnepBUYHbBINA TOK (rated accuracy limit primary current): HanbonbLuee 3Ha-
YeHune NepBUYHOTO TOKA, NP KOTOPOM 3aLUMTHBIA QT T cOOTBETCTBYET TPEGOBAHWAM NOMHOW NOrPELLHOCTY.

3.3.3 koadppuumeHT npegenbHom KpaTtHocTH (K nkuom) (@ccuracy limit factor (K): OTHoLEHWe HoMU-
HanbHOro HavbonsLwero paboyero NepBUYHOrO TOKa K HOMUHANBHOMY NEPBUYHOMY TOKY OBMOTKM.

3.3.4 nonHas norpelLHOCTb (Ayx;) (composite error (g;)): CpegHekBagpaTUiHOE 3HaYeHWe pasHOCTU MeXay
MIHOBEHHbIMW 3HAYEHUSIMU TOKA:

a) NepBUYHO OBMOTKM;

6) BTOPUYHOTO BbIXOAA, YMHOXEHHOIO Ha HOMUHANbHBLINA KoadduumeHT TpaHccopmaumm (NoSIoKUTESNbHbIe
3HaKW Ha NepBUYHBIX BBOAAX U BTOPUYHbIX BbIBOAAX COOTBETCTBYIOT COMMaLLEHUI0 O MapKUPOBKE BbIBOAOB).

[ns aHanoroBoro Bbixofa NosiHasi TOKOBasi MOrpeLLUHOCTb (MorpeLLHocTb koadduLmeHTa MacTabHoro npe-
06pazoBaHusl ToKa) Gy (a)k; OOLIMHO BbIpaXXaeTCs B NPOLEHTaX OT CpeiHeKBapaTUIHOro 3Ha4eHWUs! Toka NepBuy-
Hol 06MOTKM cornacHo opmyrne

; 2
Bt (8) = 200 K o1 1) — €~ )] .

rae Ky om 1P — HOMUHAIBHBIN K03 duLmeHT TpaHcgopmauum;
I, — cpeaHexBagpaTVYHOE 3HaYeHUe Toka NepBUYHON OBMOTKY;
iy — TOK NEpBUYHON 0BMOTKM;
Uy — BTOPUYHOE HAMpPsKeHe;
T — NpOAoMKUTENbHOCTL OHOrO LMKNa;
t — MrHoBeHHOe 3Ha4eHVe BpemMeHU;
{3 yom — HOMUHANbHOE BPEMs 3aePXKKU.

MpumevaHusn

1 Ana aBTOHOMHbIX KaTyLUeK C BO34YLIHLIM CEPASYHNKOM BTOPUYHBIN BLIXOA M3MEPSIETCS Ha BbIXOAE UHTerpaTopa
(cm. onpepenenmne Kygyuom WM Kgyyuows @ TaKke npunoxenve C).

Ansa undpoBoro BbIxoda MonHasa TOKOBasi MOrPeLUHOCTb (MorpelHocTb koadduumenta macwtabHoro npeobpaso-
BaHUA TOKA) Oz Ky OBBIMHO BbIPAXaeTCsl Kak MPOLEHT OT CPeAHEKBAAPATUHHOIO 3HAYEHWS! TOKA NepBUYHON OBMOTKM
cornacHo copmyne:

T . R 2
Sxqkr (%) = "0 22 30T [Krwou e 2(n) ~ in )]

rae Kjuom TP — HOMUHAMBHBIN KOIPOULMEHT TpaHchopmaum;

I} — cpepHekBagpaTMYHOE 3HA4YeHME TOKa MEPBUYHON OBMOTKY;

iy — TOK NMepBUYHON OBMOTKY;

ip — BTOPWYHBIV UMPOBON BbIXOA;

T — NpoAomKUTEeNbHOCTb OAHOMO LMKMa;

n — 4ucno BbIGOPKU AaHHbIX;

t, — Bpewms, 3a KOTopoe caenaHa n-si Belbopka AaHHbIX NEPBUYHOIO TOKA M HaMPshKEHUS,;

k — uMCno NepruogoB CYMMMUPOBaHMsI;

T, — Bpems Mexady OBYMSA BbIGOPKamy NepBUYHOIO TOKa.

2 Ha npakTuke nonHas TOKOBasi MOrPeLHOCTb SIBISIETCS Pe3yNbTaTtoM LMPOBLIX BbIMUCIIEHWIA, anropuTM KOTOPbIX

npeacTaeneH B npunoxexHun B.

3.3.5 HOMUHanNbHLIA NepBUYHBLIA TOK KOpOTKOro 3ambikaHus (1;,,) (rated primary short-circuit current
for transient performance (Z,,): CpeaHeksaapatuyeckoe sHaueH1e NepBruyHOrc CUMMETPUYHOTO ToKa N nepe-
XO[HOM pekvMe, BO3HMKAIOLLEM MPU TOKE KOPOTKOro 3aMbIKaHUs!, NPY KOTOPOM HOPMUPYIOTCA TOYHOCTHBIE Xapak-

TEPUCTUKW 3NEKTPOHHOIo TpaHcthopMaTopa Toka A1 AaHHbIX yenoeuii (3.1 8 MOK 60044-6, U3MEHEHHBIN).
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3.3.6 HOMUHanNbHbIN KO3(h(PMLUEHT CUMMETPUYHOIO TOKa KOpOTKoro 3aMbikaHusA (Kiks,.on) (rated
symmetrical short-circuit-current factor for transient performance (K,.): HoMuHanbHbIi koadduumeHT npu nepe-
XOAHOM pexumMe, Bblpa)KeHHbI OTHOLLEHUEM

KK3H0M = [IK:«! /[I HOM

(3.15 8 MOK 60044-6, n3mMeHEHHbIN).

3.3.7 HoMUHanNbLHan NOCTOAHHAA BpeMeHU B NePBUYHOMN Lienu (Ty,,.,) (rated primary time constant for
transient performance (t,,): HoM1HanbHoe sHaueHWe BpeMeHW NOCTOSIHHOW COCTaBNAOLLEN Toka B NEPBUYHON
LUenu npu nepexogHoMm pexnmMe, B KOTOPOM HopMupyeTcsl paboTa TpaHcdopMaTopa (3.6 B MOK 60044-6, name-
HEHHBbI).

3.3.8 BpemMs npocTton (fn ,on) (dead time (t;): BpemeHHOR MHTepBan Mexay npepbiBaHAEM U MOBTOPHLIM
BKNHOYEHUEM aBTOMATUYECKOrO BbIKMHOYATENSl BO BpeMsl KOPOTKOrO 3amblkaHUsl B NMEpBUYHOW Lenu (Takke
cMm. M3K 60056) (3.9 B M3K 60044-6).

3.3.9 HoMuHanbHLIN paGouuni uukn (rated duty cycle) (C — O n/unun C — O — C — O): Pabouuit uukn,
npu KOTOPOM NOCAE KaXXA0N Nogaqn NUTaHUsi NEPBUYHLINA TOK C HOMUHAINBLHOW NEepPBUYHO MOCTOSIHHOW BPEMeEHU
(T4 vom) Y HOMWUHANBLHOW NpeaenbHON aMNUTYAoN (/ipp) NPUXOAUT B COCTOSIHWE, CHATAIOLLIEECS] «MOJTHOCTLIO
ycTaHosuswnmca» (3.10 8 MOK 60044-6, UaMeHEHHbIN).

Pabo4ve uuknel cnegytowme:

EanHuuHas nogava nutanus: C—t'— O

OsoriHana nogayva nutaHus: C —t'— O — fpp om — C — t"— O (06e noaaun HaxoasATCs B TOW Xe NOSSIpHOCTH,
4YTO U NOTOK MarHUTHOWM UHAYKLNW),
rae t'— NpoaoMKUTENBHOCTL NEPBOro TOKOBOTO NOTOKaA;

1" — NpoAOMKUTENBHOCTL BTOPOro TOKOBOrO NOTOKa.

3.3.10 nepexoaHan xapakrepucTuKa (transient response): Peakumsi BTOPUYHOW BbIXOAHOM Lieny Ha CTy-
neH4yaToe M3MeHeHWe Toka B nepsuyHoM Lenun (2.2.3 8 MOK 60044-7, nsmeHeHHbIR).

3.3.11 nepBUYHbLIA TOK B NepexoaHoM pexume (i; (f)) (primary current in transient condition (iy(f)): Tok
nepBrYHOK OBMOTKU B NMEPEXOAHOM COCTOSIHUM, onpedensieMblil criegytowmm obpasom (A.1 B MOK 60044-6,
N3MEHEHHBI):

iy(t) = L np N2 (sin(2m - £ t+¢y) — sin(gy) exp (<tiTy)) + iy (D),

rae I, ks — cpegHeKkBagpaTUieckoe HOMUHANBHOE 3HaYeHe CUMMETPUYHOW COCTaBNsoWENn NePBUYHOMO TOoKa
KOPOTKOro 3aMblKaHWs!;
f—yJacToTa;
T — MOCTOSIHHAsA BpEMEHW NepBUYHON Lieny;
(1 — NepBUYHbIV yron dasoBoro casura;
i176s(f) — MEPBWYHBINA OCTATOUHbIN TOK, BKITHOYAs rapMOHUYECKUE U cyBrapMOHUYeckne KOMNOHEHTLI, W nep-
BUYHbIA MOCTOAHHLIN TOK;
t— MrHOBEHHOE 3HaueHe BpeMeHMU.

3.3.12 MrHoBeHHoe 3HavYeHue TokoBoun norpeluHocTH (Ai (f), Ai (n)) (instantaneous error current (ii(?),
i(n)): Pa3HOCTb MeXay MrHOBEHHbIM 3Ha4YeHVeM ToKa Ha BTOPUYHOM BbIX0oAe, YMHOXEHHbLIM Ha HOMUHAIbHbIRA
koachdmLMeHT TpaHcopMaLIMK, U MTHOBEHHBIM 3HaYeHem nepeuiHoro Toka (3.2 8 MOK 60044-6, nsmeHeHHbIN).

[ns aHanoroBoro BbIxoja MrHOBeHHasi TOKoBasi MorpellHocTb onpegensieTca ansa t > t3 ., YW 3agaetcs
ypaBHEHUEM

Ai(t) = KI(a)HOM : u2(t) - i’] (t - t3 HOM )
MpumevaHnusn
1 [Ins aBTOHOMHbIX KaTylLeK C BO3AyLUHLIM CEpAEYHUKOM HaMPsKeHne U, (f) nsmepseTcs Ha Bbixoae uHTerpatopa
(cm. onpegenenve Kyayow M Kiuynows @ TaKxe npunoxerne C).
Ha undpoBom BbIxoJe MrHOBEHHast MOrPELIHOCTb TOKa onpeaenseTca Ana f, 2 t3 oy W 384aetcs ypaBHeHnem

Ait) = Kypuom - iof8) = i (t).

2 Ha npakTtnke, MrHOBEHHasi MOrPeLLHOCTb SABIISAAETCA PE3ynbTaToM LMMPOBOro BbIMUCMEHMS, anropuTM KOTOPOTO
npvBedeH B NpunoxexHun B.
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3 [Insi aBTOHOMHbIX KaTyLLeK C BO3AYLUHbIM CEPAEYHUKOM BTOPUUHBLIA CUTHAMN U3MEPSIETCA HA BLIXOAE MHTerparo-
pa, KOTopbIi MOXeT 6biTb peann3oBaH B LUMPOBOM BuAe B OTAENbHOM 6noke. Tak Kak MHTErpaTtop MOXET BNWATb Ha
BPEMs 3a0ePXKK1, OMs STOM UCMbITATENBHON YCTAHOBKM [ONYCKAETCH, YTO e 3HayeHue Byaer oTnmuaTbCa OT HOPMMUPO-
BaHHOrO BPEMEHMW 33AEPXKU MCMbITYEMOro TpaHcdopMaTopa.

3.3.13 makcMManbHoe 3HaYeHUe MrHoBeHHOW MorpelHocTy (8 k;) (maximum peak instantaneous

error (€): 3HauyeHVe MaKkcMMarbHO AOMYCTMMO MIHOBEHHOM MOTPeLLIHOCTM ToKa ANl HOPMUPOBAHHOrO pabodero

LKA, Bolpa)KeHHoe B MPOoLEeHTax OT MMKOBOrO 3HaYEHWS HOMUHAIBLHOTO NEPBUYHOIO TOKA KOPOTKOMO 3aMblKaHUs
(3.4 8 MOK 60044-6, n3aMeHeHHbI ).

8k, =100 /(2 Iy5 )%

3.4 JononHuTenbHbIe onpeaeneHus aAna uudpoBoro Bbixoaa

3.4.1 undbposon Bbixoa (digital output): Beixof, peanus3oBaHHbIA C ONTUMECKUM UINWN 3MEKTPUHECKUM UH-
Tepdheiicom B cymmaTope.

LindbpoBoli Bbixod NepegaeT M3MepuTenbsHbIM pubopam, cueTYMKaM 1 3aLUTHBLIM UKW YPaBnsoWmMM yCT-
poicTBam 3akoaMpoBaHHbIe B LiMpoBo OpMe U CUHXPOHU3UPOBAHHbLIE BO BPeMeHU AaHHbIe Mo TOKY U Hanpsi-
XEHUIO.

3.4.2 cymmatop (CY) (merging unit (MU): ®usunueckoe ycTpoiicTBO, UCMONb3yemoe Ans cbopa KorepeHT-
HbIX BO BpeMEeHW KOMOUHaLMWA ol poBaHHbBIX AaHHBIX MO TOKY U/WIW HAaNpshKeHUIo, NOCTYNaloLLIMX C BTOPUYHbIX
KoHBepTepoB. CY MoxeT BbITe 04HON 13 YacTel TpaHcdopMaTopa Ha MecTe ero YCTaHOBKW Unu oTaernbHbIM 6no-
KOM, CMOHTVpPOBaHHbLIM, Hanpumep, B LUUTOBOW (CM. PUCYHOK 2).

3.4.3 Bxoa cUHXpoOHU3aLMKU BpeMeHU B cyMmartope (merging unit clock input): Snekrpudeckuii unu
ONTUYECKMIA BXOA, KOTOPLIA MOXET BblTb UCNOSNL30BaH NPU HEOBXoANMOCTH, ecriv NoTpebyeTcsl CUHXpOHU3aUWA
Heckornbkux CY.

3.4.4 anexTponuTaHue cymmaropa (merging unit power supply): IcTouHuK anekTponutaHus CY (MoxeT
6bITb 06beANHEH C BTOPUYHLIM UCTOYHUKOM anekTponutaHua OTT (cm. 3.1.10).

3.4.5 ckopocTb Nepegayu gaHHbIx (1/T,) (data rate (1/7): Yucno HaGopoB AaHHbLIX ToKa W/WNW Hanpsxe-
HWs1, NepegaHHbIX B CEKyHAY.

3.4.6 BbIXoa HeucnpaseH (output invalid) (IV): Midopmaums, nokasbisatoLLas, 4to curHan ¢ Beixoga 3TT
SABNSIETCHA HeQOCTOBEPHBIM (HEMCNPaBHLIM).

3.5 [lononHuTenbHble onpeaeneHUsi AnNs aHaNnoroBoro BbIXoAa HanpsHkeHUsi

3.5.1 o6opynoBaHue HeucnpaeHo (equipment failed) (EF): MHdopmaums, nokasbiatoLas, 4to obopyao-
BaHWe HeWCrpaBHo.

3.5.2 Harpy3ka (burden): ConpoT/BeHe BTOPUYHOW Lienu, BbipaXXeHHoe B oMax, Mpu koadduumeHte
MOLLIHOCTK, pasHoM 1.

3.5.3 HomuHanbHas Harpy3ka (RH,,,) (rated burden (R,,): 3HaueHne Harpysku, Npy KOTOPON HOPMUPYIOT-
¢ TpeBGOoBaHNSA K TOYHOCTU.

3.5.4 nocTosHHOe HanpsixkeHue cmelleHuA Bo BTopu4iHon uenu (U,yo ) (secondary direct voltage
offset (Ugyeg): CocTaBnsioLas HanpsikeHusi mocTOSIHHOIO Toka Ha BTOpUYHOM Bbixoge OTT npu 7, (£) = 0.

MpwnmeyaHwue— Ha nepenyHbie KOHBEPTEPHI, 3aNMTaHHbIE TOKOM NEPBUYHON LiENK, 3TO onpeaeneHne He
pacnpocTpaHseTcs. B 3Tom cnyyae metoq OLEHKM [OMmKeH BbiTb COrMacoBaH Mexay M3roTOBUTENEM U 3aKa3umkom (CM.
npunoxexue E).

3.5.5 kaTyLKa c Bo3ayLWHbIM cepaevyHUKoM (stand-alone air-core coil): TpaHcdopmaTop, BbINOSIHEHHBIV
Ha kaTyLLKe ¢ BO3AYLUHbIM cepAe4HUKOM 6e3 BCTPOEHHOro UHTerpaTopa (M. npunoxexue C).

3.6 CokpalleHusi oOCHOBHbIX onpegeneHUn, NPpUMeHeHHble B HaCcTosILEeM cTaHgapTe

OTT — aneKkTpoHHBIA TpaHcgopmMaTop Toka (cM. 3.1.2);

OTH— anekTpoHHbIi TpaHcdopmMaTop HanpsbkeHus (cM. MOK 60044-7);

EF — obopygoBaHve HencnpasHo;

IV — BbIXxoA HeucripaBeH;

MR — 3anpoc ob6cnyXvBaHus;

CY — cymmartop;

RH, ,oy— HOMUHAMNbHas Harpyaka;
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BK — BTOpUYHbIN KOHBEpPTEP;

f.om — HOMUHanbHas YactoTa (cm. 3.1.18);

Kr@om Kr(uywow— HOMUHAMBHOE 3HaueHe MaciuTaGHoro koaduLiMeHTa npeobpasosaHis Toka TpaHchop-
matopa (cMm. 3.1.24);

Kinpuow — HOMUHAIbHBIN KO3 MULIMEHT NpeBbILLEHWs NEPBUYHOrO Toka (cM. 3.2.3);

Kk vow — HOMUHamMNbHas npeaensHas kpaTHocTb (em. 3.3.3);

Kica 1om — HOMUHAIBHBIN KO3 MULIMEHT KOPOTKOIO 3aMblKaHWsi CUMMETPUYHOrO ToKa NepeaaToHyHorc pexvima
(cm. 3.3.6);

t— MrHoBeHHoe 3HauveHue BpemeHu (cM. 3.1.19);

I3 ow — HOMUHANbLHOE BpeMs 3afepXkku (cm. 3.1.27);

P How — HOMUHaNLHOE BpeMsi npocTos (cM. 3.3.8);

T, — Bpemsi Mexady ABYMS1 Habopamu AaHHbIX, COOTBETCTBYIOLLLEE CKOPOCTH 1X nepedaum (cM. 3.4.5);

Unp, — Havnbonbluee HanpsbkeHve Ans o6opyaosaqus (cm. 3.1.31);

Uz (apiow — HOMUHANbBHBIA YPOBEHB HANPSPKEHWS A BTOPUYHOTO @Hanorosoro Beixoaa (cM. 3.1.22);

U 4.0 — NOCTOSIHHOE CMELLEHNE HanpsiKeHWs! Ha BTOPUYHOM BbIxode (cMm. 3.5.4);

Usn yow — HOMUHAIbHOE HaMpshreHe AoMoNHUTENIbHOro UCTOMHUKA areKkTponuTaHns (cm. 3.1.11);

I50 o — HOMUWHAIBHBIV TOK anekTponuTaHms (em. 3.1.12);

151 viae— MaKCUManbHbIA ToK anekTponuTanus (cm. 3.1.13);

Lo o,y — HOMUHAMbBHLIA TOK TEpMUYECKOR cTolikocTh (cM. 3.1.41);

I 4+— HOpMWpPOBaHHbI TOK AnnTenbHOro Harpeea (cMm. 3.1.43);

I o — HOMUHAMNbBHbIY TOK AMHAMUYECKO CTONKOCTU (CM. 3.1.42);

113 1om — HOMUHANBHbLIA MePBUYHBIA TOK KOPOTKOro 3aMblKaHWs! B NepeaTouHOM pexume (cM. 3.3.5);

1; — cpepHekBafpaTUieCcKoe 3HaYeHNe NEePBUYHOTO TOKA, KOTAA /4 e (n = 0 (CM. 3.1.19);

1.0 — HOMUWHATBbHbBIV NepBUYHbBIA TOK (cM. 3.1.20);

i1(t) — nepBuYHbLIA TOK B NepexodHom pexume (cm. 3.1.19 1 3.3.11);

I1 res (y— NEPBUYHBIA OCTATOYHBIA TOK, BKI1tOYAs rapMOHUYECKIe U CyBrapMoH1Yeckre KOMMOHEHTBI;

Ai(t), Ai(n) — MrHoBeHHOe 3HauYeHe TOKOBOW NOrpeLlHOCTU B MepexoiHbIX yernoBusix (cm. 3.1.12);

(pp— yron cpasosoro cAasura Toka (cMm. 3.1.26);

Qg ow — HOMUHanNbHBIA yron dpasosoro casura (cMm. 3.1.28);

A@; — yrnoBas norpeLlHoOCTb (MorpeLlHoCTb yria ¢a3oBoro casura Toka) (em. 3.1.29);

OKr, % — TOKOBas NOrPeLLHOCTb (MorpeLlHOCTL koadhdmumeHTa MacwTabHoro npeobpasosaHus Toka) (cMm. 3.1.25);

JdyKy — MONHas ToKkoBasi MorpeLllHocTs (cM. 3.3.4);

S K; — MaKkcMManbHOoe 3HavyeHne AonyCTUMOW MTHOBEHHOI TOKOBOW norpellHocTu (em. 3.1.13);

Tpom — HOMUHAILHOE 3HAa4YeHWe NOCTOSAHHOW BpeMeHW NepBu4Hoi Lenu (cm. B 3.3.7);

Prows Prow — HOMUHaNbHOE AaBrieHWe 3anolsiHSIIoLLLEero ra3a unm ero nrnoTHocTb (cMm. 3.1.48);

Pc, p, — curHansHoe agaBneHue 3anosnHsieMoro rasa unm ero nioTHocTb (cM. 3.1.49);

P unis Prs — MUHUMANbHOE (hyHKUMOHANbHOE AABMEHWE 3arolHSIOLLEro rasa uinu ero nrnotHocTs (eM. 3.1.50).

4 HopwmanbHble (pabouune) n ocobble ycnoBusi npUMeHeHUs!

4.1 O6wume nonoxeHua

Ecnu uHoe He ykasaHo, TO BLICOKOBOMbLTHbIE 3T T NpeAHasHaYeHbl 4ns NPUMEHEHUs1 B pabounx ycnoBusax
3KCnnyaTauum ¢ HOMUHaNbLHBLIMU 3HAYEHUSIMU XapaKTepUCTUK, NepeyncrieHHbIX B 4.2.

Ecnu ycnosus peanbHOro Ucnonb3oBaHUst ByayT oTnMyaTbesl OT yKasaHHbIX YCIOBUA aKcnnyaTauun, To
BbICOKOBOSETHBIE DTT A0MKHbI ObITh paspaboTaHbl B COOTBETCTBUU C 0COBLIMU TpeboBaHUAMK NOTpebuTens K
YCNoBMSIM 3KcnnyaTauum unu 6biTe cornacoBaHbl MEXAy 3aKas4yMKoM U U3roToBuUTenem 1 odbopmsieHbl COOTBET-
CTBYIOLLIMMMN TEXHUYECKUMU YCNOBUSIMU (CM. 4.3).

MpumevaHusn

1 Yrobbl rapaHTUpoBaTh HagexHyto paboty ITT, BCe €ro aneKTPOHHbIE KOMMOHEHTbI AOIDKHLI COOTBETCTBOBATb
TpeboBaHUsIM K COCTOSIHMIO OKpYXatoweii cpeabl cornacHo M3K 60068-2.

2 MoapobHasn uHdbopmauua o knaccudukaumm yCrnoBui okpyxatowei cpegel npusegeHa B MOK 60721-3-3 (BHyT-
peHHsis yctaHoeka) 1 MOK 60721-34 (HapyxHas ycTaHOBKa).
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4.2 Pa6oyue ycnoBusi NpUMeHeHUs
4.2.1 TemnepaTtypa oKpyarllero Bosgyxa
OTT pensaTcsa Ha Tpu KaTeropun NpUMEHEeHNs B COOTBETCTBUM ¢ Tabnuuel 1.

Tabnunua 1— TemnepartypHble KaTeropum

Kateropus MuHumaneHas Temnepatypa, °C MakecvumaneHas Temnepatypa, °C
- 5/40 -5 + 40
— 25/40 -25 + 40
— 40/40 —40 +40

MpumedaHue— lNpu BoiGOpe TeMNepaTypHO KaTeropum JOIKHbI ObiTb MPUHSATHI BO BHUMaHWE YCIOBUSA
XpaHeHWs1 U TPaHCMoPTUPOBaHWSI.

4.2.2 BeicoTa Hag ypoBHeM Mops

BbicoTa Hag ypoBHEM MOpPS He AomkHa npesbilwaTe 1000 M.

4.2.3 Bubpauuuv unu noasemMHble TONYKU

Bu6paumnu MoryT nponsonTm ns-3a paboTbl KOMMYTaLMOHHOIC 060PYA0BAHNS UM CUN, BO3HUKAOLLMX NPK
KOpPOTKOM 3aMblkaHuW. CUnTaeTcs, 4To BUGpaLMK, Bbi3BaHHbIe BHELLUHUM BO3AelicTBMEeM Ha OTT (Hanpumep, pabo-
Ta KOMMyTaUMoHHOTro 0BopyAoBaHWs aBTOMaTUYECKOro BhIKMoUaTens U T. 4.), paccMaTpusatoTcs kak paboune
YCINOBUSA 3KCnnyaTauumn. B cnyyae nogsepXeHHOCTY AaHHbIM BO3AENCTBMAM AOMKHBI ObITh NpoBeaAeHbl UCNbITa-
HWA ANa nogTeepXaeHs npaBubHOCTU dyHKUoHMpoBaHua STT (cm. 8.13). Bubpauuu, BblaBaHHbIE NOA3EMHbI-
MW TOSTYKaMK1, paccMaTprBaroTCS Kak 0cobble YCroBUS 3KkcrnyaTauui.

4.2.4 YcnoBusA aKcnnyaTtauum aneKTpoHHoro TpaHcdopMaTopa Toka NpyU BHYTpeHHel yCTaHOBKe B
3aKpbITbIX MOMeLLleHUAX

YenoBusiMK aKennyaTaLum siBNSHOTCS:

a) ConHeyHas paguaums — npakTUYecku OTCYTCTBYET;

6) OkpyxatoLLnin Bo3ayxX — 6e3 3arpsis3HeH1s! Mblsibio, A6IMOM, KOPPO3UIMHBIMM razamMn, NApamMu UNN CONbIO;

B) BnaxxHocTb Npu cpegHUX 3Ha4YeHUsX:

- OTHOCUTESNBHOW BNAXHOCTU B TedeHue 24 4 — He Bbiwe 95 %;

- aBIeHNs BOASIHOMO nNapa B TedeHune 24 4 — He sblwe 2,2 klMa;

- OTHOCUTENbHOW BNaXXHOCTN B TeveHne 1 mec — He Boillie 90 %;

- faBneHVsl BogsiHOro napa B TeveHne 1 mec — He Boilie 1,8 kMa.

B HekoTopbIX crydasix npy AaHHbIX YCIOBUAX AONYCKAETCS HAanMUMe KoHAeHcauuu.

MpumevaHusn

1 KoHgeHcaums MoXeT BO3HUKHYTb MPW BHE3arnHbIX U3MEHEHUsIX TemnepaTypbl B NEPUOAbI BbICOKOW BIAXHOCTU.

2 Y706bl UCKIIOYUTE HAPYLWEHUs1 U3OMNALMM UNN KOPPO3UIO METarnMUYecknx YacTel B YCNOBUSAX BIUSIHUS BbICOKOWA
BMNaXXHOCTU W KOHAEHcaumw, JorkHbl 6biTb NpumeHeHsl 3TT, cneumanbHo pa3paboTaHHble Ans Takux YCIIOBUIA.

3 KoHgeHcauus Tarke MOXeT 6biTb NMpedoTBpalleHa cneunanbHbIM UCNONHEHWEM KOPNyca, YAOBMNETBOPSIOWErO
TpeboBaHusIM BEHTUNMPyeMocT M 0borpeBa, Unu NpUMeHeHnem o6opyaoBaHUS, YMEHbLLAIOWETO BIaXHOCTD.

4.2.5 YcnoBusa akcnnyaTaluu aneKTpoHHoro TpaHcdopmaropa Toka Npy Hapy>XHOW yCTaHOBKe

YcnosrsiMy aKcniyaTauum sIBMsItoTCS:

a) CpefiHee 3HaueHWe TeMnepaTypbl OKpYXXatoLLero Bosayxa B TedeHue 24 4 — He soiwe 35 °C;

6) ConHeurasn paguauns ¢ yposHeMm sbie 1000 W/M? (8 sicHbIii AeHb B NOfNAeHb) — CeayeT yuuTbiBaTh;

B) OKkpyXatoLLmnii BO3AYX — MOXET BbITb 3arpsiaHeH Mblnbto, AbIMOM, KOPPO3UMHBIMU rasaMu, Napamu 1nm
COJbl0 — He BhiLLE YPOBHEN, AaHHbIX B Tabnuue 8;

r) AasneHue BeTpa — He Boile 700 Ma (npu ckopocTy BeTpa 34 m/c);

A) Hanv4yune koHgeHcaumm nnm ocagkos — AOMKHO BbITb NPUHATO B pacyeT.

4.2.5.1 HacTn4HO HapyXXHas yCTaHOBKA 3NEKTPOHHOIo TpaHcdopMaTopa Toka

B oTHoWweHWM 3TT, YacTUYHO pasMeLLeHHbIX NpU BHYTPEHHER YyCTaHOBKE B 3aKPbIThbIX MOMELLEHUsIX 1 Yac-
TUYHO MPU HaPYXKHOI Ha OTKPLITOM BO3AYyXe, MPON3BOANTENb AOSIKEH KOHKPETU3NMPOBATb, Kakue MMEHHO YacTu
pacnonaralTcsi BHyTPU, a Kakne — CHapyXu NoMeLLeHWs.
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4.3 Ocob6ble ycnoBus akcnayataumm

4.3.1 O6LWme nosIoXeHus

Mpu npumeHeHnn ITT BYCNOBUSAX, OT/INYHBLIX OT paboynx ycnoBuin akcnayatauum (gaHHbix B4.1), Tpe6oBa-
HWA K HAM JOJ/KHbI COOTBETCTBOBATb MYyHKTAM HACTOALLEro cTaHfapTa, NpUBEAEHHbIM HUXE.

4.3.2 BbicOTa Haf ypoBHEM MoOpA

Ana wcnonb3oBaHna OTT Ha BbicOTe Haj ypoBHEM Mops cBbilwe 1000 M npy NpeBbIlWEeHUN CTaHOapTHLIX
pabounx aTMmocepHbIX YCN0BUIi pa3psgHOe pacCcTosHMe AO/KHO OblTb OnpefesnieHo YMHOXEeHUeM AO0NYyCTUMbIX
HanpsxeHuin, TpebyeMblX No yCNOBMAM 3KCNAyaTaummn, Ha ko3 uLNEHT K B COOTBETCTBUM C PUCYHKOM 3.

Ecnn OTT npuMeHSAIOT Npu yCNOBUAX aKCnayaTaunn (gaHHbix B 4.2), OTIMYHbBIX OT paboyunx, To TpeboBaHma
3aKasyunka f0/HKHbl ObITb COOTHECEHbI C MEPEYNCIEHHBIMU NMYHKTAMU cTaHgapTa.

MpnmeuvyaHune — BbicoTa Hag ypOBHEM MOPA HE BANAET Ha AMINEKTPUYECKYH MPOYHOCTb BHyTpeHHeVI
nonauun STT; MeTof, npoBepKn BHELLHeW n3onAaunn 0o/mKeH 6bITb CcoOrsiacoBaH Mexay M3rotoButesieM 1 3akas4dymkom.

PucyHok 3 — KoppekTupytowmii BbICOTHbI KO3hULMEHT
BbICOTHBI KO3 PULMEHT MOXET OblTb paccumTaH Npu NOMOLLM ypaBHEHUSA
K- eT(H- 1000)/8150,

roe H— BbicoTa B meTpax;
[TT—1 — pns NpoMbIWNEHHO Y4acTOTbl W HANPsXXEHUSI TPO30BOr0 MMMNYNbLCA;
T - 0,75 — oNna HanpsXXeHna KOMMYTaLMOHHOIo Umnysbca.
4.3.3 BrnusiHMe BbICOTbl Hag YPOBHEM MOPSi Ha TEMMepaTypPHbI Harpes
Mpu yctaHoBke 3TT Ha BbICOTE Haf ypoBHEM Mops cBbilwe 1000 m TemnepaTypa Harpesa fo/xHa 6biTb
CKOpPpPEeKTMpOoBaHa, Kak yKa3aHo HUXe:

40c=A0,[1-0,03<«W 1],

rae AO C— ckoppekTMpoBaHHOE 3HaueHue TemnepaTypbl HArpeBa;
AQT — 3HaueHue TemnepaTypbl Harpesa Ha He60/bLION BbiCOTE HAJ YPOBHEM MOPS;
H — BbicoTa Haj YpOBHEM MOPSi HA MecTe aKcnayaTayumu, M.

MpumeyaHune — [InA HA3KOBOMLTHOTO BCMOMOraTe/iLHOro 060pyAoBaHUA W annapaTypbl ynpaBfieHus HeT
HEO6XOAMMOCTM B UCMOMb30BaHWN  CMeLuasibHbIX  Mep NPefoCTOPOXHOCTW, €C/K BbiCOTa Haf, YPOBHEM MOPS HUXe
2000 M. AnsA 6onblueil BbICOTbI NMpUMEHUMbI TpeboBaHus MOIK 60664-1.
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4.3.4 TemnepaTtypa oKpyKarolllero Bosgyxa

Onsa 3TT, ycraHaBnvBaeMbIX B MecTax, rae Temneparypa okpyxatoLei cpefibl MOXeT 3HauMTesIbHO OT/W-
YaTbCsl OT pabouMX YCIoBUIA SKCNTyaTaLuy, nepedmcnedHelX B 4.2.1, npeanodTuTensHbI creayroLe MUMHMMans-
Hble ¥ MaKcUMarbHble AnanasoHbl TeMnepaTyp:

a) oT MuHyc 50 °C go nntoc 40 °C — ang oyeHb X0NOAHOro KNMMaTa;

b) oT MmuHyc 5 °C o nntoc 50 °C — Ansi o4eHsb Xapkoro kimmara.

MpumedvaHusn

1 D,J'IF{ HEKOTOPbIX PErMOHOB C YacTbiIMU TEMIbIMU Bria>XHbIMW BETPaMU U BHE3anNHbIM N3MEHEHUeM Opr)KQFOLLI,GVI
TEeMMNepaTypbl CBOWCTBEHHO HanW4Me KOHAEHCAUMU JaXe B 3aKPbITOM MOMELLEHWU.

2 lMpy HEKOTOPLIX YCIOBUSX COINTHEYHOW aKTMBHOCTM, YTOOLI HE MPEBLICUTL YKAa3aHHLIX NPedenoB TeMMepaTypsl,
MOryT NOTPeBOBAaTLCA COOTBETCTBYIOLLME MEPbI, HANPUMEP MPUMEHEHNE COOPYXEHUS MOKPLITUS, NPUHYAUTENBHOW BEH-
TMNAUMN U T. 4.

4.3.5 3eMneTpsceHUA
TpeboBaHUsi U METOAbI UCMBITAHWUIA HAXOOSATCS Ha pacCcMOTpeHUK (HoBas pegakuns MOK 60044-1).
MpumeyaHue—[na yctaHoBkn OTT B MecTax, Iae BEPOSATHbI 3EMNETPSICEHUS], OTHOCUTENbHbIN YPOBEHb
GesonacHocTu onpegensieTcss B cootBeTcTBUM ¢ MOK 61166 1 gomnxkeH ObiTb BbiOpaH 3akazumKoM.
4.4 CucteMbl 3a3eMnieHusA
Hwxxe npeacraeneHbl paccMaTpuBaeMble CUCTEMbI 3a3EMINEHUIA C HENTParbIo:
a) nsonuposaHHoi (cm. 3.1.33);
b) 3asemneHHol Yepes ayroracsaiLmin peaktop (cMm. 3.1.34);
C) 3a3eMrieHHoi (cMm. 3.1.38):
1) rnyxo (cMm. 3.1.36);
2)yepes conpoTueneHue (cm. 3.1.37).

5 HoMnHanbHbIEe 3Ha4YeHus

5.1 OCHOBHble HOMUHaNbHbIe 3Ha4YeHus
5.1.1 CtaHaapTHble 3Ha4YeHUA HOMUHaNbHOro Toka nepBUYHON o6MOoTKU (1;,,0,)
CraHaapTHble 3Ha4eHWst HOMUHANBHOTO TOKa NePBUYHON 0OBMOTKM:

10 —125— 15 — 20 —25— 30 —40— 50 —60 — 75 A,

a Takke UX AeCATUYHbIE KpaTHbIe Ui ApoBHble 3HaveHus!. MpeanoyYTUTenbHbIe 3HaUeHWs MoQYEPKHYThI.
5.1.2 CtaHpaapTHble 3HaYeHUs1 HOMUHANBLHOTO KoadhULMeHTa NpeBbILLEHUA NePBUYHOrO ToKa (K .o
CrangapTHble 3HaueHUs Ky, gu:

2—15—2—5—10—20—50—100.

MpeanouTuTenbHbIE 3HAYEHNUS MOAYEPKHYTHI.

5.1.3 HopmupoBaHHbIV TOK anutenbHoro Harpesa (I )

HopMupoBaHHbIN TOK ANUTENBHOrO HarpeBa He AoMkeH BbITh HKe, YeM HOMUHAMNBHBIA NepPBUYHBLIA UK
HOMWHAINbHBIA HANBONbLLLWA NEPBUYHBLIN TOK, €CM NOCNEeAHUIA HOPMUPOBAH.

5.1.4 HoMuHanbHbIe 3Ha4YeHUA TOKa KOPOTKOro 3aMblKaHUsA

5.1.4.1 CTaHaapTHble 3Ha4YeHUs1 CUMMETPUYHOrO TOKa KOPOTKOro 3aMblKaHUs

5.1.4.1.1 CrangapTHble 3HaYeHUs npefensHon KpaTHOCTY (K oy k)

CrangapTHble 3HaueHUst npefernbHoM KpaTHOCTW:

3—5—75—10—125—15—17,5—20 — 25 — 30 — 40 — 63 — 80, a Takke NUX AeCATUYHbIE
KpaTHble 3HaYeHNsI.

5.1.4.1.2 HoMUHanbHbIN TOK TepMUYecKor CTONKOCTU (L o)

CraHgapTHble cpegHeKBaapaTUYHbIe 3Ha4eHWs, BblpakeHHble B Kunoamrepax, B cooteeTcTBun ¢ MOK 60044-6:

6,3—8—10—125—16—20—25—31,5—40—50—63 — 80— 100.

5.1.4.1.3 HoM1HarbHbI TOK AMHAMUYECKON CTOMKOCTU (In iom)

3Ha4eH1e HoMVHASTLHOTO TOKa AVHAMUYECKON CTOUKOCTU () 10) OBBLIMHO AOMKHO ObITh B 2,5 pasa GonbLue
HOMWHaIbLHOro TOKa TePMUYECKON CTORKOCTH (i ) U YKA3AHO B TEXHWHECKOM MacnopTe, ecrii OHO OT/iMyaeTcs
OT 3TOro 3HayeHus (cm. 5.1.42).
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5.1.4.2 CraHpapTHbIE 3HaYEHUs1 B NEpEXOAHOM pexume

5.1.4.2.1 CtaHgapTHble 3HaYeHUS HOMUHANBHOTO koathdULIMEHTa CUMMETPUYHOMO TOKa KOPOTKOrO 3aMblKa-
HUA (KHOM KS)

CraHpapTHble 3HaYeHNst K oy k3!

3—5—75—10 —125—15 —17,5— 20 — 25— 30 — 40 — 63 — 80, a Takke UX AECATUYHbIE
KpaTHble 3HaveHust. MpeanoututensHbie 3Ha4YeHUs NogYEPKHYThI.

5.1.4.2.2 HoMUHanNbHbIA TOK KOPOTKOrO 3aMblKaHWUs MepBUYHON 06MOTKU (14,.omKa)

MpeanouTUTENbHbLIE 3HAYEHUS ABASAOTCA NPOU3BOAHBIMU OT 14,0y k3 W Kom k3 Y BbIOpaHbI U3 AaHHbLIX Nepe-
YUCIEHHBIX BbiLLe NOAMYHKTOB. HOMUHANBHLIN TOK KOPOTKOTO 3aMbIKaHWUs! epBUYHON 0BMOTKM AOIDKEH ObITb HUXE
I .om VNN paBeH emy (cM. MOK 60044-6).

5.1.4.2.3 CtaHgapTHble HOMWHanbHbIE 3HAa4YEHUA NOCTOSIHHON BpEMEHU NEPBUYHON Lenu (Ty youm)

CraHpgapTHble HOMUHAmbHbIE 3HaYeHUS NOCTOSAHHOW BpeMeHU NepBUYHOIA Lienu, BbipaXXeHHble B MUnnuce-
KyHAax:

40 — 60 — 80 — 100 — 120 (cM. M3K 60044-6).

M pwnmeyaHune— B HekoTopbIX cnyvasx MoryT notpeboBarbcst 66nbluMe 3Ha4eHNs1 HOMUHATBHON NOCTOSIHHON
BPEMEHW NePBUYHON Lenu, Hanpumep uenu Typ6oreneparopa.

5.1.5 CtaHAapTHLIA AMana3oH 4acToT

OTT cooTBeTCTBYET TpeboBaHWSAM Knacca TOYHOCTWU B CTaHAapTHOM Ainana3oHe YacToT.

CraHaapTHbLIN AvanasoH 4acToT AormkeH cocTaBnAaTh oT 99 % Ao 101 % HoMuHanbHou YacToTh! (f,g,) ANS
KNaccoB TOMHOCTU, NpeAHasHauYeHHbIX ANa uamepeHus, n ot 96 % ao 102 % ana sawutsl (M3K 60044-7).

TpebosaHua k TouHocTn STT BHe cTaHAapTHOrO AManasoHa YacToTbl onpeaeneHsl B IpunoxeHnn D.

5.1.6 Mpeaenbl NoBbLILWEHUA TeMNepaTypbl

MosbiweHne TeMmnepatypbl TT Npu Toke NepBUYHON 06MOTKW, paBHOM NpoTeKaloLeMy Yepes ero Beoabl
HOPMUPOBaHHOMY TOKY ATUTENLHOIO Harpeea, U NpyU HOMUHANBLHOR Harpy3sKe (41151 aHaNoroBoro BbIXoga Hanps-
YKeHWs1) He OOMKHO MpeBbIlLaTh A0MYCTUMBIX Npeaenos, AaHHbIX B Tabnuvue 2. 3TU 3HavYeHUa HOPMUPOBaHbI ANs
YCMOBUI aKCMNyaTaLuy, npuBeaeHHbIX B pasgene 4.

Ecnv Temnepatypa okpyxaroLero Bo3ayxa npesbillaeT 3Ha4YeHUs, NpeAcTaBneHHble B 4.2, ToO AonycTUMoe
noBbILLEeHWe TeMnepaTypbl cornacHo Tabnuue 2 AoMKHO BbITb YMEHbLUEHO Ha TO XKe 3Ha4YeHue.

Ecnn OTT npegHasHaveH Ans akcnnyaTaumy Ha BeicoTe cBbille 1000 M, a UcnbITaHus! NpoBeeHbl HAa MeHb-
LUEel BbICOTe, TO NpeAenbl MOBbILLEHUs TeMnepaTypbl (AaHHbIe B Tabnuue 2) AomKHbI 6bITb YMEHbLLEHbI Ha 3HaYe-
HWe, NpmBeaeHHoe B 4.3.3.

CornacHo ncnonb3yemMon TeXHONorn NoBbILLeHWe TeMnepaTypbl orpaHudeHo anst 3TT ¢ cambiM HU3KUM
Knaccom usonsiuum. Ero MakcumarbeHble 3Ha4eHUA AN KNaccoB M3onsuuv npeacTasneHsl B Tabnuue 2.

Tabnwuuya 2— lMpegensl NOBLIWEHUsI TEMNEPATYPbl TpaHchopMaTopa

Knacc usonauum MakcumanbHoe nosbilieHUe Temnepartyp,

(B cootBeTcTBMM ¢ MIK 60085) K

MorpyxeHHble B Macno — BCe KIacchbl 60

MorpyXeHHble B Macno C repMeTn3aumen — BCe Kacchl 65

3anutbie B KOMMNayHA — BCE Knacchl 50
He norpyxeHHble B Macno v He 3anvTble B KOMMayHa — KNacchbl:

Y 45

A 60

E 75

B 85

F 110

H 135

MpwumeyaHue— [ns HEKOTOPbIX BUOOB NPOAYKLMK (HaNpUMep, Pe3nHbI) M3roTOBUTENb AOMKEH YKa3biBaTb
noaxogsilMi Knacc m3onsiuum.

MN3mepsiioT NoBbILLEHE TemmnepaTypbl METOAOM penpeseHTaTUBHOW BbIGopky YacTelt AT T, KoTopble, Kak oXu-
fdaetcsi, 6yayT cambIMU FOPSIHUMU, YTO 32BUCUT OT UCMONb3yeMoli TEXHOMOrK (T. e. M3SMepeH/e TemnepaTypsl
06MOTOK NepBMYHOrO BBOAA).
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5.1.7 HomnHanbHoe HanpskeHUe UCTOYHUKA AononHUTenbHoro anekTponuTaHua (Usn yom)

HomunHaneHoe HanpsikeHWe UCTOYHMKA AOMONHUTENBHOMO S/1EKTPONUTaHNS — HanpsbkeHve, USMepeHHoe Ha
Knemmax nuTaHua npubopa Bo Bpemsi ero paboTel, BkItouas (Npy Heo6x0AMMOCTH) AOMONHUTESbHbIE Pe3UCTOpbI,
wnu gononHutensHoe obopyaoBaHue U3 KOMMIIeKTa MOCTaBkM, N Tpebyemoe nponasoanTenem Ans yCTaHOBKM
nocrnegoBaTenbHO C HUM, 3a UCKITOUEHeM NPOBOAHWKOB ANS NOAKIOYEHNS K 31eKTpornuTaHuio.

HoMuHansHoe HanpskeHve anekTponMTaHus BbIGUparoT Ha OCHOBE CTaHAAPTHLIX 3HAYEHW, NpUBEAEHHbIX
B Tabnuuax 3 un 4.

Tabnuuya 3 — 3HaueHns HaNPsHKEHMN UCTOMHMKA JOMONHUTENIBHOMO 3NeKTPOnMTaHus
MOCTOSIHHOIO TOKa

UC-)FI HOM? B

24
48
60
110 vnn 125

220 wnwm 250

MpumedyaHwne— MNpegnodTUTENbHbIE 3HAYEHNS NMOSHEPKHYTHI.

Tabnwuua 4 — 3Ha4yeHnsa HanpPsKEHUIN NCTOYHMKA AOMNOMHUTENBHOMO 3MEKTPONMTAHUSA NEPEMEHHOIO TOKa

TpexdasHble, TPEXNPOBOAHbIE UMK OpHodasHble TpexnpoeoaHble OpHodasHble AByXNpoBOAHbIE
4YeTbIPEeXMNpPOBOAHbLIE CUCTEMbI CUCTEMbI CUCTEMBI
Uar yow B

— 120/240 120
(220/380) — (220)
230/400 — 230
(240/415) — (240)
277/480 — 277

MpumevaHwnsa

1 bonee HU3KMe 3HaueHWs1 B NEPBON KOMOHKE — chasHble, a Honee BbiICOkMe — MexaydasHble HanpsiKeHus1.
Bbonee HWM3Koe 3Ha4YeHMe BO BTOPOM KOMOHKe — chasHoe, a bGonee BbICOKOE — NUHENHOe HanpsikeHue.

2 3Havenune 230/400 B B nepcnektuee — eQuHCTBEHHOE HanpshkeHue ctangapta MAK, pekomeHagyemoe ansi
NPUMEHEHWST B HOBbIX CUCTEMax. PasHOBUAHOCTU HanpsikeHWs1 CyWwecTByloWwmx cuctem B 220/380 n 240/415 B gonx-
Hbl ObITb COKpalleHbl Ao avanasoHa 230/400 B = 10 %, yto 6ygeT paccmaTpuBatbesi B Gonee nosgHen pegakumm
cTaHgapra.

5.1.8 HomuHanbHas YacToTa Hanps)XkeHUA UCTOUYHUKA AONONHUTENBHOMO 3NEKTPONUTaHUA

CraHgapTHbIMW 3HAYEHUAMU HOMUHANBHOWM YacToThl a/1eKTponuTaHMs aenaTea 50 1 60 MU nepemeHHoOro
ToKa.

5.1.9 CtaHAapTHbIN pekoMeHAYeMbIA Auana3oH HanpsXkeHUs UICTOYHUKa AONMOMHUTENBHOMO 3nekK-
TponuTaHus

CraHOapTHbIA pekoMeHayeMbliA AnanasoH aNeKTponuTaHus onpeadeneH HebonbLLNMM USMEHEHNAMW Hanpsi-
XKeHWs1, AaHHbIMK B Tabnuue 8.

5.1.10 CtaHAapTHbLIN peKoMeHAyeMblA AMana3oH TeMnepaTypbl

Ecnu nHade He onpegeneHo, cTaHaapTHbIA pekoMeHayeMbIi AvanasoH TemnepaTypbl 4OMKeH GbITb OT HMXK-
Hero 4o BepXHero npedesnia TeMnepatypbl OKpyXKatoLLero Bo3ayxa, NpvBefaeHHon B pasgene 4.

5.1.11 CtaHAapTHbIA peKoMeHAYyeMblid AuanasoH BpeMeHu akTuBauuu

CraHaapTHblE MakcyMasibHbIE 3HaYeHWs BpeEMEHU akTUBaLMKU NPW HOMUHASBEHOM NEPBUYHOM TOKE:

0—1—2—5wmc

B TeueHMWe BpeMeHn akTMBaLMUWU Ha aHaloroBOM BbIXOAe AOMKEH GbITh HOMb, 8 Ha LM poBOM — Hynesas
KomBuHaLwms Lmdp.

CneayeT npeaycmoTpeTb, UTo6bI B 3TOT Mepuoa He MPOU30LLITO JIOKHOro cpabaTtbiBaHWs 3aLLMTHOro pene.
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5.2 CtaHAapTHble 3Ha4YeHU HOMUHaNbLHoro yrna ¢azoBoro caBura
CraHgapTHble 3Ha4eHWst HOMWHAIBLHOTO yrna a3oBoro casura:

0° 1 90° (Hanpumep, ANA aBTOHOMHbIX KaTyLLeK C BO3AYLUHbIM CEpASYHUKOM).
5.3 HopmuposaHue uudposoro Bbixoga

5.3.1 HomuHankeHble 3HaYeHUAa uudgpoBoro Bbixoaa
CraHaapTHble 3Ha4eHNA HOMWHANBbHOIO BTOPUYHOIO BbiXxoAa AaHbl B Tabnuue 5.

Tab6bnwuya 5— HomuHanbHble 3Ha4YeHus Ans undpoBOro BbIXoAa

UameputencHoid 3TT

(macwTabHeil KoadduumneHt

npeobpa3oBaHusl ToKa)

SawuTtHeid ITT (Macwu-
TabHbl ko3 dULMEHT
3awuThl)

OTH
(macwrabHeiin koaddhu-
uueHT npeobpasoBaHus

HanpsXXeHUs)

HomuHanbHoe 3Ha4YeHue (oTMeTKa gua-
nasoxa = 0)

2D41 H
(OecatnuHoe: 11585)

01CF H
(OecsitnuHoe: 463)

2D41 H
(OecatnuHoe: 11585)

HomuHaneHoe 3Ha4YeHne macwTabHoro
koauumeHTa (oTMeTKa ananasoHa = 1)

2D41 H
(OecatnuHoe: 11585)

00E7 H
(OecsitnuHoe: 231)

2D41 H
(OecatnyHoe: 11585)

MpumevaHuns

1 [aHHble 3HaYeHWs SIBMSIIOTCS WeCTHaALATMPa3psiAHbIMK YNCTIaMK, XapaKTepu3yIoLWMMN HOMUHANBHBIA Nep-
BUYHbIA TOK C LMPPOBON CTOPOHBLI (CpeHeKBagpaTUHeckue 3Ha4deHus).

2 3awmTHele OTT MoryT u3MepsiTb TOKV, NPEeBbILIAIOWME HOMUHANBHBIA NePBUYHbIA ToK B 50 (cmewenune 0 %)
wnu B 25 (cmewenune 100 %) pas 6e3 neperpy3ku. MameputensHole 3TT u OTH moryT namepsitb Toku, B 2 pasa
npeBbIWaWUe AnanasoH HOMUHAIIBHOIO NEPBUYHOIO Toka 6e3 neperpysku.

3 Ecnu Bbixog TpaHcopmaTopa — npon3BogHasi NEPBUYHOIO TOKA, TO AMHAMUYECKUIA AuManas3oH — guanasoH
BbIxogHOro Toka. MonHas wkana 3TT ob6ycrnoBneHa Takke COCTaBMSIOWMMM MOCTOSIHHOIO TOKA, BO3HUKAIOLLMMM,
Hanpumep, BCreAcTBME onpederieHHbIX NepexoaHbiX yeroBuid. [pu 3aTyxaHuu aMnnutya 3TMX HU3KOYaCTOTHBIX
cocTaBnsllmx ymeHbwaeTcs. CnegoBatenbHo, 3awmTHbI STT, npornyckasi NPoM3BOAHYI0 TOKa, CrocobeH name-
pATb (kak ¢ oTMeTkM 0, Tak 1 ¢ npeBbileHneM B 50 pa3) 3Ha4eHne HOMMHArNBHOTO NepPBUYHOTO Toka 6e3 cocTaensiio-
Wux nocTosiHHOro (cmelerne 0 %) nnu ¢ NpeBbIWeHWeM B 25 pa3 3HauYeHUsl HOMMHAIBHOIO NEPBUYHOIO C COCTaBMsA-
IoLLelt NoCcTosHHOTrO Toka (cMeleHne 100 %).

4 [ns sawutHeix 3TT MakCMMAarbHbIA NEpPBUYHBLIN TOK, n3mepsaemMbii 6e3 neperpyskv, yaBaMeaeTtcsi Npu Uc-
nonb3oBaHuK narMpoBaHus.

5.3.2 CTaHAapTHble 3Ha4YeHMS HOMUHANBLHOTO BpeMeHU 3aaepXKu (£, .o

CTtaHgapTHble 3Ha4YeHWs1 HOMUHASIbHOTO BpeMEHU 3aAepXKKU:

2T; 3T, (T;,— BenununHa, obpaTHas ckopocTi nepeaaqy LMgpoBbIX AaHHbIX).

MpumevyaHwus

1 Ecnn maccue AAHHbBIX COASPXUT TONMbKO yKa3aHHble U3MepeHna, T0 MOXHO YCTaHOBUTb bonee BbICOKOE 3Ha4e-
HUe BPEeMEHW 3a4epXKW, OrpaHNYeHHOe Makcumymom 3,3 MC Ansa ONTMMAnbHOrO (OUNBTPOBAHUSI U CITNAXMBaHUS.

2 Ecnun CVY npepHa3HadeH ana uUcnonb3oBaHWA C CUHXPOHU3UPYIOWMMWU UMIYNbCaMKU, TO HOMUHAINBHOE BpeEMS
3agepxkn — 3 Mc (+10 % —100 %) npu nobon ckopocTn Nepegaqmn faHHbIX HE NMPUBOAUT K (ha30BON MOTPELUHOCTH.

5.3.3 HomuHanbHbLIe 3Ha4YeHUA ckopocTu nepefavn uudpoBbIX aaHHbIX (1/T)

HoMWHanbHbIe 3HaYeHKs1 CKOPOCTU Nepedaqn LMPOBLIX AaHHbIX:

80f on; 48F o 200w NPV Fign =50 nnn 60 Iy,

n48f, ., npn f

HO

" w=16-2/3Tu.
MpumMmeuaHusn

1 Npu 20f,,,, v 48f,,, He Bce TpeboBaHUA TOYHOCTU NO FAPMOHMKAM BbIMOMHAIOTCA AN BCEX KNACCOB TOUHOCTM
(cm. npunoxenune D).

2 Korpga B cucteme npumeHeHa Bonee BbicoKasi CKOPOCTb Nepefaym AaHHbIX, Yem Heobxogumo, Tpebyetcs mc-
nonb3oBaHWe TEXHUKU CcybanckpeTM3aumm Ha BTOpUYHOM obopyaoBaHum, onmcaHHon B MOK 60255-24 (obwmii dhopmar
obmeHa gaHHbIMK ANsi SHEPrOCUCTEM).

5.4 HopMmupoBaHue aHaNoroBoro Bbixoga

5.4.1 CtaHpgapTHble 3Ha4YeHUA HOMUHANbLHOTrO BpeMeHU 3aaepPXkKu (L, ,.o.)

CTaHpgapTHble 3HAYEHMSI HOMUHAINBHOrO BpeMeHW 3aAePXKKU:

0— 50— 100 — 200 — 500 mMKc.
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5.4.2 CtaHpapTHble 3Ha4eHUA HOMUHaNbLHOro BTopUYHoOro HanpsaxeHusn (Us,on)
CraHpapTHble cpeAHeKBaapaTUyHbIE 3HaYEHUA HOMUHANBHOTO BTOPUHHOTO HANPSXXEHUS Us, o, NPU HOMU-
HaslbHOM NEPBUYHOM TOKe:

22,5 mMB — 150 MB — 200 mB — 225 MB — 4 B.

Mpv npumeHeHnn STT 6e3 BTopMYHOTO koHBEpTEpa (Nepeagaya ocyLLEeCTBISIeTCS HernocpeACTBEHHbIM nof-
KNOYeHWeM K HU3KOBOMNBTHOMY 060pya0BaHUIO — CM. PUCYHOK 1) 0BbIMHO B AnanasoHe cpeAHero HanpskeHust
HOMUHanbHblE CTaH4apTHbLIE 3Ha4YeHUA BTOPUYHOMO HanpsXXeHus cnegytoLume:

-22,51 225 mB anga 3TT, nmetowmx BbIXoAHOE HaNpsKeHue, NponopuMoHanbHoe ToKY (HanpuMep, TpaHc-
dopmaTop ¢ xenesHbIM cepAe"HUKOM U UHTErpupoBaHHOW HarpysKoin);

- 150 MB ans 3TT, uMetoLmX BbIXOAHOE HaNPsKeHWe, NPONopLUoHansHOe NPOM3BOAHOM ToKa (HanpyuMep,
KaTyLLUKX C BO3AYLWHBLIM CEPAEYHUKOM).

MpuvmeyaHue— HomuHanbHblie BTOpUYHbIE Hanpsbkerua 40, 100 MB u 1 B moryT 6bITb NpUMeHeHbl Ans
NpeAcTaBneHHoOW B HacTosILEM cTaHaapTe KOHCTpykuuu OTT.

CraHgapTHble HOMUHaNbHbIE BTOPUYHbIE 3HaYeHUst ST T ¢ BTOPUYHLIM 311EKTPOHHBLIM KOHBEPTEPOM (CM. pU-
CYHOK 1), npuMeHsemble Ans 3awuThl, pasHbl 200 MB, a 4na nsmepeHus — 4 B.

MpumeyaHwue— [Ina aHarnoroBoro BuIXoaa 3awmTHeIX TpaHchopmaTopos ANSI pekomeHayeTcss HOMUHaNbHOE
BTOpUYHOE Hanpsbkenne 200 MB, ans ebixoga uameputenbHbiX TpaHcdopmaTopoe — 2 B, nockonbky AvanasoH name-
penusi paBeH Iy,oy, YMHOXEHHOMY Ha 4. Mpn pa3yMHOM BbIGOpe yKa3aHHOrO 3HaueHus Iy, 3TV CTaHAAPTHbIE NoKasa-
Tenu mMoryT 6biTb COBMECTUMBI.

5.4.3 HoMuHanbHas Harpyaka (RH,,q,,)
CraHpapTHble 3Ha4eHUst HOMUHANLHOWM Harpyskn B omax:

2 KOM — 20 kKOM — 2 MOMm.
MonHas Harpyska 4omkHa 6bITb paBHa HOMUHANBHOW UMK BbiLE Hee.

MpumeyaHue— Cneayer o6paTUTb BHUMaHWE HA NapanenbHyld eMKOCTb NOAKNIOHAEMbIX NEKTPUYECKUX
U3MEPUTENbHbLIX MPUBOPOB MNK 3AWMTHLIX YCTPOMCTB.

6 Tpe6oBaHUA K KOHCTPYKUUKN

6.1 O6wue TpeGoBaHus

6.1.1 Tpe6oBaHUA Kk UsonNALUM

6.1.1.1 HoMuHanbHbIe ypoBHU MPOYHOCTU U30NALMK ANA NepBUYHLIX BBoaoB (MOK 60044-1, 5.1.1)

6.1.1.2 ononHuTensHble TpeboBaHUA K NPOYHOCTI U30AUMK ANA NepeuYHLIX BBoAoB (MK 60044-1,5.1.2)

6.1.1.2.1 HanbonbLwee paboyee HanpshkeHue gna obopygosaHuna (MOK 60044-1,5.1.2.1)

6.1.1.2.2 YpoBeHb YacTU4HbIX paspagos (MOK 60044-1,5.1.2.2)

6.1.1.2.3 UcnbiTaHus cpesaHHbIM rpo30BbIM UMNYyNbcom (MIK 60044-1, 5.1.2.3)

6.1.1.2.4 EMKOCTb 1 TaHreHc yrna Ananektpudeckux notepb (M3K 60044-1,5.1.2.4)

6.1.1.2.5 MHorokpaTHble cpe3aHHble Mnynbebl (MOK 60044-1,5.1.2.5)

6.1.1.3 SnekTpuyeckas NPOYHOCTb U30NALUN HU3KOBOSILTHBIX KOMMNOHEHTOB

Hn3koBONLTHLIE KOMMOHEHTI, Takue kak CY 1 BTOpUYHbIe KOHBEPTEpPLI, 0GLIMHO cogepkaT HECKONBKO Lenei
C rasfibBaHU4ECKOM U30MIALMEN Mexay HAMKU. 3Ta U30NAUMSA A0MKHA COOTBETCTBOBATL TpebGoBaHWAM, NpuseaeH-
HbiM B Tabnuue 6.

Tabnwuua 6 — Onektpuueckasl NPOYHOCTb U3ONALUN HUKOBOSIBLTHBIX Lienen

MopTel, Nnognexawwue KoHCTpyKumMA 1 ccbinka Ha YCTOWUMBOCTb K HANPAXEHUIo YCTOWYUBOCTL K UM-
UCNBITaHUIO CTaHAapTHbIE [OKYMEHTbI NPOMBILLIEHHON 4acTOThI NyNLCHOMY HaNPSXXEHUIo

Knemmbl nctovHnka B cooTtBeTcTBUM € 6.2.10 2 kB nepemenHoro Toka, 1 muH (ans

nuTaHusa M3K 60694 KNemMm aHeprocHabxenuna nepe-

MEHHOTO TOKa)

unu 2,8 kB NOCTOSIHHOIO TOKa, 1 MUH
(ans knemm aHeprocHabxeHus no-
CTOSIHHOTO TOKA) 5 kB, 1,2/50 mkc

22



FOCT P M3K 60044-8—2010

OkonyaHue mabnuyst 6

MNopTel, Nnofnexawme KoHcTpykuma u ccbinka Ha YCTOWYMBOCTE K HANPSAXEHUIo YCTON4nMBOCTb K UM-
UCNbITAHUIO CTaHAAPTHbIE AOKYMEHTbI NPOMBILLIIEHHON YaCTOThI NyNBCHOMY HanpspkeHUo

Beoagbl v BoiBOgbl ¢ | Ausann 1: Ka6enb napHown | 1,5 kB nepemeHHoro toka, 1 MuH
ranbBaHM4YeCcKOMN | CKPyTKM C ABONHBLIM 3KpaHoMm, rae | unm 2,1 kB nocrosHHoro toka, 1 MuH| 5 kB, 1,2/50 mkc
pa3easkon mexay | oauH unu oba akpaHa u curHanb-
KOMMYTAUMNOHHOW | Hble kKabenu NoakNIoYeHbl K BTO-
annapaTtypon U an- | pudHbIM YCTPOMCTBAM NMPU NOMO-
napaTtHoW oneparto- | WM pasbema, NpUKpensieHHoro
pa K kabenio, n ToNbKO OauH 3KpaH
noaKNIoYeH K TpaHchopmaTopy

Opyrve Buael gusanHa: (B cooT- | 2 kB nepemenHoro toka, 1 mMuH
BetcTeuu ¢ 6.2.10 MOK 60694 un | unu 2,8 kB noctoaHHoro Toka, 1 mmH| 5 kB, 1,2/50 mkc
8 M3K 60255-5)

Opyrve BeOabI M BbIBO- | B cootBeTcTRMM ¢ 6 M3K 60255-5 | 500 B nepemenHoro Toka, 1 MMH
Abl (cMm. pucyHok 15) | 1 MOK 61850-3 unu 700 kB nocTosAHHOro TOKa, 1 MUH

MpumedaHu e — VcnbiTaHWe HaNPSHKEHMEM NOCTOSIHHOIO TOKa PEKOMEHAYETCA TOMNbKO A1 ANEKTPOHHbIX
YCTPOWACTB.

6.1.1.4 TpeboBaHWA K BHELLUHER U30MALMUM

6.1.1.4.1 Obwue TpeboBaHus

Ecnu OTT obopyaosaH thapdopoBbIM N30MATOPOM, OH A0MKeH 6biTb BbiMoHeH cornacHo MOK 60815,
€CMN — KOMMNO3WTHBIM NOJIbIM U3OATOPOM, TO — COOTBETCTBOBATE TpebosaHUAM MOK 61462,

6.1.1.4.2 3arpsisHeHWe

Anst OTT HapyXHoW ycTaHOBKM ¢ hapdpopoBbIM N30SSITOPOM BBICOKOTO HaMpsbKEHUA, BOCAPUNMHNBLIM K
3arpsA3HeHNaM, AnKHa NyTK ToKa YTEYKN AN pa3fMYHbIX YPOBHER 3arpsisHeHUs gaHa B Tabnuue 7.

Tabnwnya 7 — OnvHa NyTu TOKa YTEYKM OISl PA3NIMYHbIX YPOBHEN 3arpsi3HEeHus!

MuHumanbHas yoeneHasa onvHa nytu ﬂJ'IMHa AYTU ToKa yTeuku/paspsi
nHoe
YpoBeHb 3arpasHeHuns TOKa yTEUKU v paccw};ﬂnue pasp
mm/kB2) 6)
| Nerkun 16 <35
Il Cpegrnn 20
11l CunbHbIN 25 <40
IV O4eHb cuUnbHbIK 31

) OTHOLWEHME AMWHBI NyTW ToKa yTEYUKN Mex/y hasoii U 3emmnelt K CPEAHEKBAAPaTUHECKOMY 3HAUEHWMIO MeX/Iy-
hasHoro npepenbHOro HanpsbkeHns ansa obopyaoeanust (cm. MOK 60071-1).

6) [Ins 6onee noppo6Hoii MHboOpMaLMK © OOMYyCTUMbIX OTKIOHEHUSIX ANWHBI NYTU TOKA YTEYkM NMpU NpomM3BoA-
ctBe cm. M3K 60815.

MpumevaHus

1 CBOWCTBa U30ONSLUMOHHON MOBEPXHOCTU B 3HAYUTENBHOM CTEMEHU 3aBUCAT OT hopMbl M3onsiTopa.

2 B o4eHb cnabo 3arpsisHeHHbIX 0OnacTsix Npy HanuuMM orbiTa 3KCrryaTauum MOXeT UCMOoNb30BaThCA ANUMHA
nyTM Toka yTeukn Huxke 16 mm/kB, HO He Huxe npegena 12 mm/kB.

3 lMpu cunbHOM 3arpsisHeHMM grivHa Nyt Toka ytedkn 31 mm/kB moxeT He cooTBeTCcTBOBaThH TpebGOBaHWAM:
B 3aBMCUMOCTM OT OMbITa 3KCryataumm w/unu peaynsratoB 1abopaTopHbIX UCNbITAHWA MOXET ObiTb yBenuyeHa; B
HEKOTOpbIX Cy4Yasax criegyeT NPUHATbH PelleHne O NMepUoaUHECKON NPOMbBIBKE U3ONALWK.

6.1.2 O6wwue Tpe6oBaHNA K TeMnepaType HarpeBa

OTT pa3pabatbiBaloT U KOHCTPYUPYIOT Takum 06pa3oM, UTobbl BblaepXXusaTh 6€3 NoBpexaeHUs ykazaHHble
01151 KOMIMOHEHTOB TeMMNepaTypbl HarpeBa u TENJIOBbIE BO3AEACTBUS, BbI3BaHHbLIE CieAyHOLLMMU YCITOBUAMU:

- NpeBblleHNeM MaKCUManbHOW TeMNepaTypbl OKpY>KaloLLEro Bo3ayxa;
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- U3MeHeHUeM HOMUHANbHOW YacToTbl;

- U3MEeHeHEeM HOMWHaNBHOro ToKa ANUTENbLHOro HarpeBsa;

- MPeBbILLEHEM MaKCUMaTbHON MOLLHOCTU paccenBaHUsi BTOPUYHOrO KOHBEPTEPA, BbI3BAHHOMO yBeNue-
HUeM HanpshKeHWs 3NeKTPONUTaHNS U/ MOLLHOCTY BTOPUYHOW Harpy3sku.

6.1.3 Tpe6oBaHUA K YPOBHIO HanpsixkeHUs paguonomex

Llenb Tpe6oBaHmWii K YPOBHIO HAMPSXKEHUS1 paaMornoMexX — NPOBEpUTL 3MUCCUIO co3aaBaeMbiX DT T KOPOH-
HbIX Pa3psAoB, OCHOBHBIMU UCTOYHUKAMM KOTOPbIX SIBNSIOTCS BbICOKOBOMBTHbIE YYaCTKM M YacTUYHbIE pa3psigbl
Ha NoBepXHOCTU Kopryca 13onAaTopa. 3To UcnbiTaHne NpoBoaaT Ans OTT ¢ Uy, > 123 kB.

TpeboBaHus 1 UcMbITaTeNbHAs NpoLeaypa npeactasnerbl B MOK 60044-1.

6.1.4 Tpe6oBaHUA K YCTOMYMBOCTU OT NepeHanpsakeHUn

Llenb Tpe6oBaHWiA K YCTOMUYMBOCTU OT NEPEHANPSIKEHNIA — NPOBEPUTL NPOXOXKAEHWE NepeHanpskeHui,
pacnpocTpaHALMXCA OT NEPBUYHLIX BBOAOB 3T T K ero BTOPUYHOMY BbIBoAY, CY UNU UCTOYHWKY MUTaHKS.

OcHOBHOW NPUYUHOI NepeHanpsPKeHWA ABNAETCA KOMMYTaLLMS BbICOKOBOSILTHOrO 060pyaoBaHust. JTo Tpe-
60oBaHWe He NPUMEHSIIOT, eCN UCMONb3YeTCs cucTema nepedaqu, obecneqrBatoLLast ranibBaHAYECKY0 Pa3Bsi3Ky
(cMm. pucyHok 1).

TpeboBaHWa 1 MeToAVKa UCMbITaHU NpeacTasneHsl B MOK 60044-1.

6.1.5 Tpe6oBaHUA K 3NEKTPOMarHUTHOM COBMECTUMOCTU

6.1.5.1 O6wme pekomeHgaLUm

OMC — cnocobHocTs 060pyaAoBaAHNS UM CUCTEMbI (DYHKUMOHNPOBATL, YA0BNETBOPSIS TPEGOBAHUSIM 311EKTPO-
MarH1THOrO OKpY>KeHWsl 6e3 cozgaHys HedoMyCTMMOTO YPOBHS 3neKTpoMarHUTHeIX nomex (IEV 161-01-07).

YUTobbl oLeHWTL noBedeHne 3TT B anekTpoMarH1THo obcTaHoBKe, HEOBXOAVMO YCTaHOBUTL COOTBETCTBYHO-
LWme npeaesnbl 3MUCCUU U YCTOMUMBOCTU. Lienb KaXxxaoro U3 aTUX UCTIbITaHUA onucaHa Huke.

6.1.5.2 TpebosaHuWs K aMUccum

Momumo TpeboBaHWiA K YPOBHIO HANPSHKEHUs1 pagnonomMex (McnbiTaHWe Ha paguonoMexu) M UCNbITaHUS Ha
YCTOMUMBOCTL K NepeHanpsbkeHusiM 4ns 3T T, HopMbl amuceun, paccmatpraemble B CISPR 11, nppuemnembl 1
[AO0STKHbI BbITh MPOBEPEHbI COOTBETCTBYHOLLIMM 0Bpa3oM.

6.1.5.3 TpeboBaHWs K yCTORUNBOCTM

MepeYeHb TUNOBLIX UCTbITAHUHA, NpuemMnemMblx Ans STT onpedeneHHbIX KnaccoB 6e30MacHoOCTU, U KpUTe-
pUK UX OLIEHKM AaHbl B Tabnvue 8.

Opyrue ncneiTaHns, NpeacTaBnsitoLLne MHTepec, HAXOAATCS B CTaguW PACCMOTPEHNS.

6.1.5.3.1 FapMoHUYyecKkne 1 HTeprapMoHUYEecKne NoOMexu

Llens ncnbiTaHus — NPoBepuTb YCToORUMBOCTL QTT K rapMOHMKAM U UHTEPrapMOHMKaM HU3KOBOSIETHOTO
3MeKTponuTaHns. 3TO UCTbITaHMe NPUMEHUMO TOMbKO K OTT, 3anUTeIBaEMOMY OT UCTOYHUKA HaNPsHKeHWs nepe-
MEHHOTO TOKa.

6.1.5.3.2 MeaneHHoe n3MeHeHe HanpsXXeHWUs aneKTponuTaHns

Llenb ncnbitaHns — npoBepuTb YCTOMUMBOCTL AT T K MeAreHHbIM M3MEeHEHWUAM HanpspKeHrs HU3KOBOMBTHO-
ro UCTOYHUKA NuTaHus. TpeboBaHme pacnpocTpaHAETCsl Ha SNEKTPOoNUTaHe OT UCTOMHMKOB HAMPSPKEHUS nepe-
MEHHOTO U MOCTOSIHHOIO TOKA.

6.1.5.3.3 YcTounBocCThb K Nposanam 1 npepbiBaHUAM HanpsKeHus

Llenb ncnbiTaHns — npoBepuTb YCTONUNBOCTE QT T K NpoBanam v NpepbiBaHNsIM HanpsbkeHUs HU3KOBOSLT-
HOro UCTOMHMKA anekTponuTaHus. TpeboBaHne pacnpoCcTPaHsIETCA Ha 3/1eKTPONUTaHNe OT UCTOYHMKOB NepemeH-
HOrG U MOCTOSIHHOIO TOKA.

6.1.5.3.4 YcToRunBOCTb K BbIDpOCAM HampsiKeHWs

Llenb nensiTaHus cocTouT B TOM, 4TOGbI MPoBEpUTb YCTOMYNBOCTE QT T K 04HOHaNPAaBIEHHLIM NEPEXOAHBIM
npoLeccam, BblaBaHHLIM NepeHanpskeHUsIMI BCIeACTBME KOMMYTaLMMU B CUITOBOI CETH U pa3psiaoB MOSTHWIA (npsi-
MbIX UIIW KOCBEHHBIX). 3TO UCMbITaHWE O4EHb BAXKHO A5 BbICOKUX HAMPSHXEHWUI 1 BLICOKOBOMBTHbBIX yCTAaHOBOK 13-
3a 6OMbLLION BEPOSATHOCTM NonagaHnin MOnHUU.

Ta6nuuya 8 — TpebosaHusi K UCMNbITAHUAM Ha YCTONUMBOCTb

TWn UCMbITAHWUA Ha YCTOWYNBOCTL CraHvgapt Knacc 6esonacHoctu Kputepuii oueHku
K rapmoHukam 1 cyBrapmoHukam®*) M3K 61000-4-13 2 A
K megneHHbIM nameHennam Hanpsbkenmst | M3K 61000-4-11 OT+10 % go -20 % A
anexkTponuTaHus®)
To xe**) M3K 61000-4-29 O1+20 % 80 -20 % A
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Tun MCnbITAHUA Ha YCTOWYMBOCTb CraHpaprt Knacc 6e3onacHoctun Kputepuii oueHkn

K npoeanam n npepbiBaHnam HanpsxeHusa | MOK 61000-4-11 30 % npoean x 0,1 ¢~ A

anekTponuTaHms*) npepbiBaHme X 0,02 ¢***

To xe*) M3K 61000-4-29 50 % nposan x 0,1 c*** A
npepbiBaHme X 0,05 ¢c**

M3onsiuum kK nMmnynscam Bbicokon yactoTel | MOK 61000-4-5 4 A

OnekTpnyeckummn BbicTpbiMu NepexoaHbl- | M3OK 61000-4-4 4 b

MU pexmMamm

K konebatenbHbIM npoleccam M3K 61000-4-12 3 b

OnekTpocTaTu4eckummn paspsagamm M3K 61000-4-2 2 b

MarHuTHbIMK NonsiMKM NpoMbIWeHHon Yac- | MOK 61000-4-8 5 A

TOTHI

MMNynNbCHBIMW MarHUTHBIMW MONAMMW M3K 61000-4-9 5 b

3aTyxawwymu konebatenbHoiMy mMarHmT- | M3K 61000-4-10 5 b

HbIMWU NONAMU

PagnaumoHHbiMK, paguo4vacTtoTHbiMK, | MOIK 61000-4-3 3 A
ANEKTPOMArHNTHbIMMN NOoNAMn

*) Mpumennmo Tonbko kK ATT ¢ NOPTOM MUTaHWUSA NEPEMEHHONO TOKA.
**) MpumeHumo Tonbko kK ATT ¢ NOPTOM NUTAHWUS MOCTOSIHHOIO TOKA.
***) 3HaueHWs1 pacnpocTpaHsIloTCs Ha obwme 3almTHbIe YCTPONCTBA.

MpumevaHwnsa

1 VicnbiTanmna nposogsATcs ans pabounx ycrioBui akcnnyataumn B npefernax TeXHWYECKMX XapakTepucTUK
(ycTaHOBMBLUMECS] YCNOBUS NMPU HOMWHAINBHOM MEPBUYHOM unn Gonee HU3KOM TOke).

2 [lonyckaetca BPeMEHHOE yXy[LWEeHNe TOYHOCTU W3MEepPeHns Unn OYHKLUMOHUPOBAHWSA CaMOANarHoCTUKN ¢
nocreayloLwWwmM camoBOCCTaHoBNeHneM. He ponyckaetcs nepeHanpsikeHusi bonblwe 500 B v yxyaweHusa dyHkumo-
HMPOBaHUSA 3aWUTHBLIX OTT.

6.1.5.3.5 YCTONUMBOCTL K BBICTPLIM NepexogHbIM NpoLeccaM 1 Berieckam

Llene ucnbitaHus — NpoBepuTb YCTOMUNBOCTE QT T K BbICTPLIM 31EKTPUYECKM BCMIIECKaM 0YEHb KOPOTKUX
HecTaLoHapHbLIX PEXUMOB, reHepupyeMbIX NepeknioyeHnemM ManbIX UHOYKTUBHBIX Harpy3ok, Apebe3rom KoHTak-
TOB pene (KOHAYKTMBHbIE MOMEXW) UM NEPEKITIOUYEHNEM BbICOKOBOSIETHOM, B YaCTHOCTU SFg, U BakyyMHOM KOM-
MyTaLWOHHOW annapatypsl (paguornomMexu).

6.1.5.3.6 YcTolumBOCTb K konebaTenbHbIM npoLieccam

Liene ncnblTaHns — NpoBepuTb YCTOMYMBOCTL ST T K MOBTOPSIOLLUMCS KorebaTenbHbIM BOfTHaM, BO3HUKar-
LLIMM B HU3KOBOJLTHBIX LIEMSIX 13-3a KOMMYTaLMOHHBIX 3hdEKTOB, NOSIBASIOLLMXCA Ha NOACTaHLUSX BLICOKOrO U
CpeaHero HanpsbKeHW (M30NATOPbI BLICOKOTO HaMpshKeHWs, pasbeAMHUTENM Ha NOACTaHLUMSIX OTKPLITOro TUna)
UK Npy aBapusix B CETAX BbICOKOrO U cpeaHero HanpshkeHun.

6.1.5.3.7 YCTONYMBOCTL K aneKTpocTaTUYeckMM paspsigam

Llenb ncnbiTaHnss — NpoBepuTb YCTONUMBOCTL ST T K anekTpocTaTudecknm paspsgam (ACP), creHepupo-
BaHHbIM KacaHueM ofexabl ornepaTopa (HenocpeACTBEHHO UK MPY NOMOLLY MHCTPYMeHTa) K 060pyaoBaHUo Unm
ero brnivxaiLuemMy OKpy>KEHUIO.

B uenom 370 He umMeeT 60bLLOM0 3HaYeHWS], MOCKOMLKY 3NeKTpoHHble YacT 3TH pacnonoxeHbl Ha OTKpbI-
TOM BO3JyXe WM B 3aKPbITOM MOMELLEHUN 1 0BbIMHO HAX0OATCS HenocpeACTBEHHO Ha nony 6e3 kakoro-nnbo
CUHTETUYECKOro koBpa v mebenv nobnmsoctu. Kpome Toro, B Liensix 6e30nacHOCTN 3aMeKTPOHHbIE YacTy 0BbIMHO
yCTaHaBMUBAOTCS B MeTaNNMYECKoM Kopryce 1 TLLaTebHO MOHTUPYIOTCA € XOPOLLO KOHTPONUPYEMbIM 3a3emre-
HVeM Lenu.
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Bce 370 genaet BEPOATHOCTL BO3HWUKHOBEHUSI SCP HUYTOXXHO MaroMn.

6.1.5.3.8 YCTOMUMBOCTbL K MArHUTHLIM NOSISIM NPOMBILLIIEHHON YacTOThl

Llenb ncnbiTaHns — NpoBepuTh YCTONUMBOCTL ST T K BO3AEUCTBUIO MarHUTHbLIX norew NpoMblLLAEHHON Yac-
TOTbI, BO3HMKAIOLWX BCeacTBNe BnnsocTn cunoBbix kabenel (MpoBOAHUKOB ceTH), TpaHCOPMAaTOpPOB U T. . B
HOPMasbHOM UMK HEUCTIPABHOM COCTOSHUM.

370 UCMbITaHNE MMeeT BorbLUoe 3HaYeHMe U3-3a BO3MOXHOW IKCMIyaTaLMu aNeKTpoHHbIX YacTen OTT B
HernocpeaCTBEHHON BrIU30CTU K CUMOBBLIM LIEMSIM.

6.1.5.3.9 YcTOMUMBOCTb K UMIMYNBCHBIM MarHUTHLIM MOMAM

Llernb ucnbiTaHns — NpoBepuTb yCTonYnBOCTb ST T K BO3AEACTBUIO UMITYJSIbCHBIX MArHUTHLIX MONEWN, Bbl3-
BaHHbIX yaapaMuy MOSTHUM B 3daHunsl, MeTanimyeckue COopyXeHUsi U HadeMHble ceTu. 3TO UCTIbITaHUE B OCHOBHOM
OTHOCUTCS K aNeKTPoobopyaoBaHWI0, yCTaHOBIEHHOMY Ha BbICOKOBOSBTHBIX MOACTaHLMSIX BCIIEACTBUE NOBbILLEH-
HOW noaBepXXeHHOCTU yaapam MOMHUK.

6.1.5.3.10 YcTOMUMBOCTb K BO3AENCTBIIO MAarHUTHOrO MNorisl ¢ 3aTyxatoLmMMu konebaHusmm

Llernb ncnbiTaHus — npoBepuTh ycToiumBocTe 3TT K 3aTyxalowmm konebaresnbHbLIM MarHUTHLIM MOJIsIM,
creHepupoBaHHbIM KOMMYTaLMEN BLICOKOTO HAMPSPKEHUSI.

OT0 UCTbITaHKe NMeeT BorbLUOoe 3HaYeHVe ATst MPOBEPKU BO3MOXHOCTUN UCTIONB30BaHMWS SNEKTPOHHOTO 060-
pyaoBaHuWs, ycTaHaBNMBaeMOro Ha BbICOKOBOJLTHBIX MOACTAHLMSX.

6.1.5.3.11 YCTONYMBOCTL K BO3AENCTBUIO 3NEKTPOMAarHUTHOTO Mosis pagno4acToTHOro N3nyveHus

Llenb nenbiTaHnst — NpoBepuTh YCTONUNBOCTL T T K 3NEeKTpOMarHUTHLIM MosIsiM, U3nydyaemMbiM paguonepe-
JaTynKkaMmun Unu gpyrumm ycTpoicTeamu, nepeaaroiumm paanoBosTHOBYIO SNEKTPOMArHUTHYH aHepruto. BaxHsim
hakTopOM SIBMSIETCA BOSMOXKHOCTL UCMOMb30BAHNUS HA MOACTAHUUSIX BLICOKOrO W CpeAHero HanpsikeHuin nopTa-
TUBHbIX PAANOCTAHLIUA N MOBUMBHBIX TenedoHOB.

6.1.6 CooTHOLLUEHUe cUrHamn — LyMm

MWHMMaNEHBIM COOTHOLLEHWEM cUrHan — LWyM Ha Bbixoge ST T aonmkHo 6b1Te 30 aeunbenos (ab) oTHocu-
TenbHO HOMWHAIBHOTO 3HAYeHWs! CUrHana BTOPUYHOIO BbiX04a B MOMoce 4acToT, ykazaHHOW NpoussoguTenem.

6.1.7 Tok akTuBauumn

Mpy HeOBXOAUMOCTU TOK aKTUBU3ALLMN ACIKEH ONpeaenATLCS MPOU3BOAUTENEM.

6.1.8 Tpe6oBaHUsA kK MexaHU4YeCKOM MPOYHOCTH

3TV TpeboBaHWA NpUMEHSAOTCA Torbko K STT ¢ nNpeAenbHbIM HanpsbkeHWem Ans obopyaoBaHus ¢
Unp = 72,5 kB 1 BblLLe.

B Tabnuue 9 aaHbl pekomeHaauum Mo yctonumBoct STT K cTaTUdeckuM Harpyakam OT BeTpa U Haneau.

YkazaHHble UCMbITaTenNbHbIe Harpysku NpuknagsIBaloTcs B Ni06oM HanpasneHUn K nepBUYHLIM BBOAAM.

Tabnwuuya 9— WcnbiTatenbHble CTaTUHECKVE HArPY3KM

3HaueHWe NPenenbHOro HanpsKeHNs UcnbitatenbHana cratuueckan Harpyska Fgp, N
Unp KB Knacc narpysku | Knacc Harpysku I

O172,5 go 100 1250 2500

OT1 123 po 170 2000 3000

Ot 245 po 362 2500 4000

> 420 4000 6000

MpumevaHnunsa

1 Cymma Harpy3ok, 4eACTBYIOWMX B 0ObIUHbIX paboumx yCrnoBusiX aKCrryaTaumm, He JorkHa npeBbiwaTb 50 %
OT WCNbITATENbHbIX.

2 B HekoTopbix crydasix STT € NPOXogHbIMM TOKOBbLIMU BBOLAMW [OIDKHbLI BblAEPXMBATb Peko BCTpevalo-
LMecH aKCTpemarbHble AUHAMUYECcKUe Harpysku (Hanpumep, KOPOTKME 3aMblkaHusl), KOTOpble MOIMYT MpeBblaTh
B 1,4 pa3a ctaTmyeckyio Harpy3ky npv MUCMbITaHUSIX.

3 B HeKkoTOpbIX cry4asx HeobxoQMMO YyCTAHOBUTL CONPOTUBIEHNE 3T T BpaLLeHnio NEPBUYHbIX BBOAOB. MOMeEHT
KpyYeHust gorkeH ObiTb COrnmacoBaH Mexay NpOWU3BOAUTENEM U 3aKa3YMKOM.

6.1.9 TpeGoBaHMA K HaAeXHOCTW U rapaHTUMHBLIA CPOK CNYX6bI

CornacHo cooTBeTCTBYIOLLMM TpeboraHWsiM cTaHaapTos (Hanpumep, MOK 60812 u M3K 61025) npou3sso-
AvTens npefocTasnsAeT MHoPMaLMIo No HAAEXKHOCTU U rapaHTUIAHOMY CPOKY Cryk0bl STT, KOTOpbIA BKIOYaeT B
cebs1 oLeHKy cpedHUX 3HauYeHW BpemMeHn HapaboTku Ha oTkas, Ao NepBoro oTkasa W 6e3oTkasHoi paboTel, a
TaKke aHanus xapakrepa 1 nocneAcTBUIA OTKa30B NoAnexaLux o6cnykuBaHuio OCHOBHBIX YacTei. [lomkHa 6bITb
npefocTtasneHa pyHKUVOHanbHas cxema, onucbiBaloLLas B3aMMOCBSI3b COCTABHbIX YacTel U opraHusauuio pe-
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3epBUpoBaHUA, ecnv UMeeTcs. JomkHbl BbITb onpedeneHb YacTy, nognexatime o6cnyXuBaHuto, U ero cooTeeT-
CTBYIOLLME NpoLieaypbl.

MpumedaHune— Npumepom COOTBETCTBYIOLWEID YPOBHS PE3epBUPOBaHUA MOXKET BbiTb NPUHATME PeLUEHUs Mo
ynyqweHuio HagexXHOCTU N yBEJTINYEHUID FapaHTMVIHOFO Cpoka CJ'Iy)K6bI.

MpoussoanTenb obecneunBaeT KOHTPOSb, HEOOXOAUMBII AN NpeaoTBpaLLEeHNs JTOXKHbIX AeACTBUIA B pe-
3ynbTare NoTepu 3HeprocHabXeHUst YN HECOOTBETCTBUSI HOPMaM, BbIXOAa U3 CTOS BHYTPEHHErO KOMMOHEHTa Ui,
Kak pesynbrar, cbost B paboTe KOMMOHEHTAa.

HagexXHocTb U rapaHTUiAHBINA CpoK cnyobl ST T AorkHbI BbITh CONOCTaBUMbI C aHANOrMYHBIMU XapaKTepuc-
TUKaMW 3NeKTPUHECKUX KOMMOHEeHTOB Ha noacTaHUuW. CnegoBaTtenbHO, HaAEXHOCTb U rapaHTUAHBLIA CPOK CIYX-
661 TT paccmMaTpUBaOT CXOXKMM 06pa3oM.

Mo kpaiHel Mepe, OTT gomkeH obecneunBaTh Kiacc TOYHOCTM MPU 3aMeHe HEKOTOPbIX YKasaHHbIX Mpon3-
BOAMTENIeM KOMMOHEHTOB, KOTopble Heobs3aTenbHO KanMbpoBaTh Nocne YCTaHOBKU. 3aMeHa AonyckaeTcs ToSbKO
KOMMOHEHTaMW, yKazaHHbIMU NponasoanTenem OTT.

He TpebytoLme KannbpoBKN KOMMOHEHTbI, KOTOPLIE MOXHO 3aMEHUTL Ha MecTe aKcnyaTauum, AoSHKHbI
6bITb CrieLuanbHo naeHTUULMPOBAHLI COOTBETCTBYHOLLEH 0TMETKOM. OTo AoMKHO BbiTb MOATBEPKAEHO UCTIbITA-
HVeMm.

OcrTanbHble KOMNOHEHTLI He MOryT BbITs 3amMeHeHbI 6e3 kannbposku ITT B LesoM.

6.1.10 Tpe6oBaHus K XXugkocTn B o6opyaoBaHuu

MpoussoanTens onpeaensieT TUn, Tpebyemoe KONMMYECTBO W KAHEeCTBO XKUAKOCTU, KOTopast 4OMKHA UCMOSb-
30BaTbcs B 060pyaoBaHnm, 1 obecneynBaeT nosb3oBaTens Heo6XoaNMbIMU UHCTPYKLMSIMU AN MONOMHEHWs ee
3anaca v nogaepxaHust Hy)XkHOro KonM4ecTsa 1 KavecTBsa.

6.1.10.1 YpoBeHb XnaKocTh

lMpn HeoBx0AMMOCTH B KOMIEKT MOCTABKM BKITHOYAKOT YCTPOWCTBO ANS NPOBEPKN YPOBHS XKMAKOCTU B epuoa
TexHu4eckoro obenyxusanusa OTT ¢ onpegeneHneM MUHUMANbHBIX U MakCUMarbHbIX NPeaenos, AONYCTUMBIX
0N ero npaBUNbLHOM paboThl.

6.1.10.2 KauecTBO XungKocTu

Kunakoctn ans ncnons3osaHUs B MacnoHarnonHeHHOM 060pya0BaHUM OOSKHbI COOTBETCTBOBATL MHCTPYK-
LMSIMW N3rOTOBUTENS.

HoBoe n3onsauMoHHoe Macno AomkHo cooTBeTcTBOBaTE MOK 60296.

6.1.11 TpeGoBaHuA Kk cocTaBy rasa B o6opyaoBaH1uU

MpouseoauTens onpegensieT Tmm, Tpebyemoe KOTMYEeCTBO, Ka4eCTBO 1 MIOTHOCTL rasa, KOTOPbI MPUMEHS-
eTcsa B obopyaoBaHUY, 1 obecneurBaeT nonb3osaTenst HeoBXo0AUMbIMM MHCTPYKLMSIMM ANs NOMONHEHUS 3anaca u
nogaepxaHus Tpebyemoro KonMyecTsa U Ka4ecTea, KpoMe repMeTH3NPoBaHHbIX CUCTEM Mo/ AaBlNeHeM.

[ns 06opyaoBaHUs, 3anoHEeHHOro cepo-rekcadhTopnaoM, HOBbLIN ra3 JorkeH cooTBeTcTBoBaTh MOK 60376.

YUT06bI NPeaoTBpaTUTL KOHAEHCALUMI0, MaKCMarbHO A0MYCTUMOE coaepXXaHue Bnarv BHyTpu o6opyaosa-
HWS, HaMoIHeHHOro rasoM, NPU HOMUHAaNbHOW NNOTHOCTU 3aNONHEHNS AN USONSLMU P, AOIKHO BbITb TakuM,
YTObbI TOUKA pOChl (TEMNepaTypa KoHaeHcaLuWn) He npesbiwana — 5 °C npu 20 °C. Heobxogumo caenatb COOTBET-
CTBYIOLLME MOMNpaBky ANst USMepPEHWUIA, BbINONMHEeHHbIX Mpy ApYruX Temnepartypax. [ins onpeaeneHus temnepary-
pbl koHAeHcauum cm. MOK 60376B n MOK 60480.

YacTu kopnyca BbICOKOBOMLTHOrO 060pya0BaHMS, 3arnoHEHHOMO CKaTbiM ra3oM, A0IMKHLI COOTBETCTBOBATL
TpeboBaHWAM, yCTaHOB/IEHHBIM B COOTBETCTBYHOLMX cTaHdapTax MOK.

YKazaHHble U3roTOBUTENEM XapaKTEPUCTUKN repPMETUYHOCTIM 3aKpbIToro nofd aasneHnem STT A0MmKHbI ObITh
COBMECTVMbI C €r0 MUHWMATbHBIM GBCNY)XUBAHUEM U UHCTIEKLMOHHEIMIA MPUHLMNAMM.

MnoTHoCTe BHYTpeHHero AaeneHus raza B QTT, o6ycrosrneHHasi OTHOCUTENbHOM HOPMOW (CKOPOCThLIO) yTeu-
Kn Fyp,,, HE MOXeT npesbiwaTh 0,5 % B roa.

MpumeyaHue— 3TN 3HAYEHUA MOXHO MCMONB30BaTb ONs MoAcYeTa BpeMeHn T MexXay MOnorHEHUAMK
HE3aBUCKMO OT BKCTPEHHbIX YCIOBWI TEMMNEepaTypbl UMK MEPUOaUYHOCTN paboThi.

HormkHbl BbITb MpegocTaBneHbl cpedcTea Ans 6e3onacHoro NononHeHUs rasoBbIX OTT.

MpumeuaHue— Cnegyer o6paTUTb BHUMaHWE Ha HEOOXOOAMMOCTb COOTBETCTBUSA MECTHBIM HOPMATUBHBLIM
AOOKyMeHTaMm, perynmpyrowmm paGOTy pe3epeyapoB noa AaBneHnem.

6.1.12 3asemneHue o6opyaoBaHus

Ans OTT ¢ HamBbIcLLIMM pabodum HanpsxkeHrem Uy > 1,2 kB kopriyc kaxaoro ycTpoicTsa o60pyaosaHus
dosbkeH 6bITb 0becredeH KNEMMON € 3a)KUMHbBIM BUHTOM UNi GONTOM A1 e NOAKIIOYEHNS K KOHTYPY 3a3eMIIeHus.

AunameTp 3aXXMMHOro BUHTa 1nu 6onta AomkeH BbITh NO KpakHe Mepe 8 MM 1 He MeHee 12 MM Ana ycT-
POICTB, YCTAaHOBIIEHHbIX B 30HE pasMeLleHNst KOMMyTaLoHHOW annapartypbl ¢ U, > 36 kB.
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MeTannunyeckune 4act 060pyaoBaHWS, CBSA3AHHbLIE C KOHTYPOM 3a3eMIeHNs!, MOXXHO CHATATL 3a3eMNsLLN-
MW NPOBOAHNKAMU.

6.1.13 CteneHu 3aWwmTbl 060pyAOBaAHUA

CreneHb 3awumThl cornacHo MOK 60529 gomkHa GbiTb onpefenieHa Ans BCeX TUMOB KOPMYCOB BbICOKO-
BOSLTHOrO 060PYA0BaHNSA, CoAepXKaLLero YacTi CUMOBOI Lienu 1 4onyckatoLero NpoHUKHOBEHWe TBepabIX Npea-
METOB CHapYXu, a Takke AN TUNOB KOPNYCOB HU3KOBOSLTHLIX YNPaBMsOLMX U/ BCTIOMOraTenbHbIX Lienei 1
MexaHW4YecKoro onepaLyioHHOro 0c6opyaoBaHuWsl, BXOASLLEro B COCTaB BbICOKOBOSILTHBIX YCTPOICTB.

CreneHb 3aLLuThl OTHOCUTCS K YCIIOBMSIM 3KCNTyaTaummn o6opyaoBaHus.

MpumeyaHune— Crenenn 3alwmTbl B yCrOBUSX 06CNYXMBaHWSA, UCMBITAHWS U T. 4. MOTYT ObiTb APYTUMM.

6.1.13.1 3awuTa nepcoHana oT A0CTYMa K onacHbIM YacTaM U 3aLuTa o6opyaoBaHms OT MPOHUKHOBEHMUS
BHELLUHWX TBEPAbIX MPeaMeToB

CreneHb 3awWwyThl NepcoHana obecnednBatoT KOPNycoMm, NpeAoTBpaLLatoLLIMM AOCTYN K OMACHbIM YacTsSIM
CUIIOBBIX, YMPaBASOWMX /UMW BCOMOraTesbHbIX Lenei 1 K 1lo6biM onacHbIM ABWXKYLLMMCA YacTsM (Kpome
rnagKknx BpaLlaroLLmnxcs Banos U MeAIeHHo nepemMeLLatoLLMXcs MPUBOAOB), U MapKUpoBaHHbIMU 0603HAUEHWSI-
MK, ykasaHHbIMKU B MOK 60529.

MepBas xapakTepHas Ludpa nokassiBaeT cTeneHb 3aLluThl nepcoHana, obecneunsaemyio kopnycom (060-
NoYKoN), n 0bopyaoBaHUS BHYTPU kopryca (060M0ouUKN) OT MPOHNKHOBEHUSI BHELLHUX TBEPAbIX NPeaMETOB.

Ecnu TpebyeTcsa ToNbKo 3aLlMTa OT 4OCTYNA K OMacHbLIM YacTsAM UK ee CTeneHb Bhille, YeM onpeaeneHo
NepBoii XapaKTepHoW LMpoii, UCnonb3yoT AomnonHUTeNbHyr BykBy cornacHo MOK 60529.

M3K 60529 npegocTasnseT nogpobHyto HdopMaLmio 06 oGbekTax, KoTopble ABAAOTCS «UCKIOYUTENbHbI-
MU» A5l KOPNYCOB B KaXKAOW 13 CTeneHen 3aLmnTbl. TEPMUH «UCKITIOUUTENBHBIN» NOAPa3yMeBaeT, YTO BHELUHWE
TBepAble NpeaMeThl He AOMKHbI MOMHOCTLIO NPOHUKATL B KOPMYC, a ecnvi NonaayT B HEro, To He NPUKOCHYTCA K
onacHbIM YacTsM; Mpy 3ToM Heobxoaumo cobntogaTe COOTBETCTBYHOLWME Npasuna o6CnyXvBaHus.

6.1.13.2 3awmTa oT NPOHUKHOBEHWS BOAbI

CreneHb 3alLMTLl OT OracHOro NPOHUKHOBEHUA BOAbI, XapakTepusytoLlasicst BTopon undpoii IP-koaa, naex-
TupukaLum, noka He onpegeneHa (No3ToMy BTopas XapakrepHas iudpa — npoyepk, T. e. X).

ObopyaoBaHve Ans HapyXHOW YCTaHOBKM, obecneurBaemoe AOMNONHUTENbHOM 3aluUToN OT A0XKAS U ApY-
rMX MOrofHbIX YCNoBUA, 0TMEYaloT gononHutensHon 6yksor W, noMeLLeHHON nocne BTOpoii xapakTepHoi Liudpbl
WM AONOSTHUTENbHOM BYKBbI, €CNKN UMeeTCA.

6.1.13.3 3awwTa o6opygoBaHNA OT MEXAHWYECKOro BO3AEUCTBUSA B paboUmnX YCNOBUAX SKCNNyaTaumm

Kopnyca o6opyaosaH1st 4OSMKHBI UMETb 4OCTAaTOUHYIO MeXaHUYECKyH NPOYHOCTL (COOTBETCTBYOLLME UC-
NbITaHWsA ykasaHbl B 8.11.2).

Ona BHyTpeHHeW ycTaHoBKM 060pyaoBaHWA NpeanaraeMelil ypoBeHb Bo3aencTena — 2 J.

Ona HapyxHoI ycTaHoBKM 060pyaoBaHWA 6e3 A0NONHUTENBbHON MeXaHUYeCKON 3aLmThl MOTYT BbITb NPUHA-
Tbl 6onee BbICOKWE YPOBHU BO3AENCTBUS, YTO NOANEXUT COrNacoBaHuio Mexay Npon3soaMTeneM u 3akasqumkom.

6.1.14 BocnnameHsieMocTb

Mo BO3MOXHOCTM OTOMpatoT MaTepuarbl B COOTBETCTBUU € KNaccudukaumen, npuseaeHHon 8 MOK 60707, a
Takke paspabaTbiBatoT YacTu OTT, NnpegoTepallatoLLme pacnpocTpaHeHue Nioboro nnaMeHu, BOHUKAOLEro B
pesynsTaTe Cny4YanHoro neperpesa 31eMeHToB B 060pyaoBaHui.

6.1.15 Bubpauus

Bbixoa 3awpmtHoro T T AomkeH NpeocTaBnsATh KOPPEKTHbIEe 3HAa4HEeHUs! B criyvae BUObpauum, COOTBETCTBYHO-
LLie ero NpuMeHeHno. PasnuuHble Yact OTT MoryT 6biTe NoABepXKeHb! pa3HbIM YPOBHSIM BUBpaLmm.

Bbixog nameputensHoro 3TT NOANEXUT UCMIbITAHWIO TONBKO HA BUGPaLMOHHYI0 CTOWKOCTb.

6.1.16 Tpe6oBaHUA K yCTPOUCTBY CONpPSAXXeHUA U BbIXOAHON NTUHUU CBA3N

6.1.16.1 O6wue TpeboBaHus

Mpwv ncnonb3oBaHWK B yCTPOWUCTBE CONPSIKEHUS B BLIXOAHOM 3BEHE BOIIOKOHHO-OMTUYECKOro Kabensa ero
XapakTepucTUKKU AoMMKHbI cooTBeTCTBoBaThL M3OK 60794. BonokoHHble kKabenu He MOryT cogepxaTb MeTanna u
AOMKHBI BbITb BOAOCTOVKUMU. VX yCcTaHaBNMBaOT U30NIMPOBAHHO OT CTallbHbIX (MHOTOXWUITbHBIX MPOBONOYHbIX
NpoBOAOB) B cneumnanbHblX kKabenbHbIX kKaHanax.

Cuctema nepeaayun 1 BbIXoAHble kabenu CBsA3W A0MKHbI ObITb 3aLLULLEHb] OT HanageH!s rPbi3yHOB.

6.1.16.2 BonokoHHo-oNTUYEeCKNe coeAuHUTenn

BonokoHHo-onTUYeckue coeguHUTENK He A0NYCKaeTCsl UCMONb30BaTh HAa OTKPLITOM BO3AyXe (BHe nomelLe-
HWI) 6e3 COOTBETCTBYIOLLETO 3aLLMTHOIO MOKPLITUA (Kopnyca).

6.1.16.3 BosnokoHHo-onMTMYeckas pacnpegenurensHasi kopobka

BonokoHHO-0NTUYeCKas pacnpeaenuTesibHas kopobka aomkHa 6bITb AOCTYNHA ANA MHCNEKUMUK (ocMoTpa)
HenocpeACTBEHHO C YPOBHSI 3eMIM.
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6.1.16.4 TllonHasa gnuHa Kabens

OTT gonxeH paboTatb NpM MakCUManbHOM ANMHE Kabens MNHUK CBA3U N BbIXOAHOTO 3BEHA, onpefeneHHol
N3roToBUTENEM.

MpumeyaHune — lNpoussogutento credyeT NPUHATL BO BHMMaHWe, 4YTO MakCUMasibHas AnuvHa kabens
BbICOKOBO/IbTHbIX MOACTAHUMIA C BO3AYLUHOW M30MsUMEN MOXET gocturatb 1 Kw.

6.1.17 O6cnyxmnBaHmne

HekoTopble KOHCTPYKUMn STT TpebytoT paboT No 06CNyKMBaHWIO. 419 OLLEHKN ero CI0KHOCTU 1 ahdekTus-
HOTO BbIMOJIHEHUA U3TOTOBUTESb JO/KEH NPefoCTaBUTb PYKOBOACTBO NO 3Kcnsyataummn coriacHo 15.6.2.

6.1.18 O6HapyXeHne HenonagokK 1 coobuieHne o Heo6XoaMMOCTU 0BCNYXNBaHUA

ABTOMaTUuyeckn obHapyxusaemble Henonagkm OTT fOKHbI NPUBOAUTL K HY/IEBOMY aHa/I0r0BOMY BbIXOAY
Wn akTMBM3auuy narnpoBaHma HEMCNPaBHOCTM AaHHbIX LMK POBOro Beixoga. HencnpaBHOCTbL cUCTEMBI Nepeaa-
YN MOXHO aBTOMAaTMYeCckn 0b6HapyXuBaTb WAN KOHTPOAMPOBAaTb NPV NOMOLM pene. B onpefeneHHbIX cnyvyasax
npy OTCYTCTBMMW BbIXOAHOIO CUTHasMa BCAEACTBUE NPepPbIBAHNA 3/1EKTPONUTAHNA BbIXO[ A0/DKEH ObiTb HYN1E€BLIM
ONS HaNpPAXeHUs 1 HeakTUBHbIM ANS LMdPOoBOro Bbixoga. MNocne BoccTaHOBNEHUA anekTponutaHua pabota 3TT
aBTOMaTtnyeckn npogosmkaetcs. K nx o06CnyxmsaHunio npegbsasnaioT onpeenerHHsie Tpebosanmna. nsa uudposoro
BbIXOA4a MHGOpMaunsa 06 06CNyXNBAHUM aKTUBM3NPYET Heobxoaumoe dnaruposadue (cm. 6.2.4.1.11).

6.1.19 TpeboBaHMA Ky[o006CTBY 06CNYXNBaAHUA

[na ynydywennsa paboTtbl nobenyxmsaHna 3TT nepeyeHb AOCTYMHbIX MONb30BATENIO YacTen (BbiknoyaTte-
NW, BbIXOAHbIE THe3fa, NpeAoXpaHnTenu, BBOAbI U BbIBOAbI UT. 4.) AO/MKEH BbiTb COracoBaH Mexay 3aka3uyvkom
1 npou3soguTenem.

6.2 TpeboBaHWA K LNPPOBOMY BbIXO4Y

6.2.1 O6wme TpeboBaHUA

OTHOCKTENbLHO h3MYECKOTO M CETEBOTO YPOBHEN LMPOBOro nHTepdeiica BO3IMOXHbI fBa 04NHAKOBbIX TeX-
HUYECKNX peLleHns: 04HO — MUCnosb3oBaHne ceTn Ethernet (cTaHfapT opraHusauumn nokanbHbIX CeTei, onucaH-
HbIl B cneuundurkaumnax IEEE) B M3K 61850-9-1, apyroe — nprMMeHeHue HacTosiwero ctaHgapTa. MNpuknagHoi
ypoBeHb B0OG6GOMX Cyyasx oguHaKoBbli. Mpu peanunsayuym onMCaHHOIO B HEM peLUeHNs UCNOMb3YIT Kak CUHXPO-
HM3aLM0 UMMNYNbCOB, TaK U MHTEPNONALNOHHbIE CXeMbl, YTOGbI NONYUYNTb KOTEPEHTHbIN (NocnefoBaTe NbHbIA) NO
BPEMEHUN TOK NEPBUYHOI OOMOTKM M HaNpsXXeHus oT Heckosbkux CY. B cetn Ethernet 06bI4HO yKa3biBalOT CUHXPO-
HU3MpyloLWme nmnynbcbl cornacHo M3K 61850-9-1.

6.2.2 dn3nyecknii ypoBeHb

CBA3b CY ¢ BTOPUYHbLIM 060pyA0BaHNEM peanun3ytoT B BUA4E BOSIOKOHHO-ONTUYECKOM UM MeAHO-NpoBOIoY-
HOM NHUK cBA3N. OnucaHna 060nX BapuaHTOB NpeAcTaBeHbl B CNefyoLWmnx nognyHKTax.

CTtaHpapTHas CKOpOCTb nepefayn Ans yHUuunpoBaHHoro kagpa — 2,5 Méut/c. icnonb3yoT MaH4yecTep-
CKkoe KoAMpoBaHue, rae cHavyana nepejaeTtcs cTaplwuii (3Havalmin) paspag,.

MaHuyecTepckoe KoAMpoBaHMe: nepexos 0T HU3KOTO K BbICOKOMY YPOBHIO ABASIETCA /IOTUYECKOW eAnHULEN,
OT BbICOKOTO K HU3KOMY — JIOTMYECKUM HYNeM, 4TO UANCTPUPYeTCs Cneaywmum pUcyHKoM.

BuHapHble 1 0 0 1
JaHHble
18 nepeaqmn

Bxog ycunurens.

BbIcokuii
YPOBEHb

Huizkui
YPOBEHb
400 HC ) 400 He

200 He 200 He

PucyHok 4 — MaH4yecTepckoe KoauposaHue
MpumeyaHuna
1 O6was vHopmauus o UMdpoBOM BbiXxoge faHa B npuioxeHun C.
2 BbICOKME 1 HU3KME YPOBHUW onpefeneHsl B 6.2.2.1 n 6.2.2.5.
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6.2.2.1 BonokoHHo-oMTUYecKasi IMHUS1 CBA3N

Ecnv cnonb3aytoT BONTOKOHHO-OMTUYECKYIO TIMHUIO CBA3W, TO COBMECTUMbIM UHTEPEEACOM ABNAETCSA pasbem
BOJIOKOHHO-ONTUYeckoro moayns CY. Tun coeauHuTens ykasaH B Tabnuue 10: nanoxeHbl NPUHLMNLI, KOTOPLIMU
crnegyeT pyKOBOACTBOBATLCS A1 MOCTPOEHUSA HAAEXHOIo BOTIOKOHHO-OMTUYECKOro nepeatowero 3seHa. fipy-
rMe KOHCTPYKTUBHbIE NapaMeTphbl, HanpuMep MecTo YCTaHOBKN N cxema pacnosoxeHus kabensa, onpeaensioTcs
U3roTOBUTENEM.

Bbicokuin ypoBeHb 03HaYaeT «cBeT BKIoYeH» («light ony»), HU3KM — «cBeT BbikNtoueH» («light off»).

Ta6nunua 10 — CoBMeCTUMbIE BOJIOKOHHO-ONTUYECKME CUCTEMBI NEpeaayn

XapakTepucTuku MnactukoBoe BONOKHO CTeknoBoNokHO
CoepnHuTens BFOC/2,5" BFOC/2,52)
Tun kabens Crynenyarteii npocdune (nokasate- | [NnaeHbill npodune (Nokasarens

na npenomnenus) 980/1000 um npenomMmneHuns), rpagueHTHbIN
(nepemeHHbIN) Nokasartens npe-
nomnexms 62,5/125 umd)

TunuyHoe paccTosHue Ho5m Ho 1000 m
OnTtuyeckasi 4nUHa BOIHbI 660 HMm 820 — 860 Hm
MakcumarnsHas mowrocTs nepegaun® 9 | =10 gbm —-15 pnbm
MUHUMAanbHas MOLHOCTL nepeaaun? —-15 pbm —20 pbm
MakecumanbHas npuHUMaemas mowHocTs? | —15 gbm —15 pbm
MuHMmanbHasi npyHUMaemas mowHocTe?) | =25 gbm —-30 pbm
Pesepe cuctembl & MuH. +3 b MuH. +3 ab

1) MnacTVKoBLIN pa3beM BbICOKOrO [JaBNEHUs] MOXHO MCMONb30BaTh BMECTE C NNACTUKOBBIM BOMOKHOM.

2) NS KeCTKMX YCNOBUIN OKPYXaKoLWen cpedpl MOXHO NPUMEHATb Pasbem C BbICOKOW CTENEHbI0 MHTerpauum
Tvna LCH.

3) MOXHO MCMONb30BaTh ONTUYECKOE BONOKHO 50/125 uM. Ecnm ncnonb3syertcsa 3TOT TMN BOMOKHA, TO MOLLHOCTb
nepejaYm Ha BXOAe YMeHbLLAeTcs, U MO3TOMY pPaccTosiHUe, NMPUHYMAaeMasi MOWHOCTb U Pe3epB CUCTEeMbl JOJIKHbI
onpegenaTbcs OTAENbHO.

4) 3HayeHWUs1 MOLLHOCTU SIBIISIOTCS CPEAHUMMN Mpu 50 % KoSULMEHTa 3aMOMNHEHNA.

5) MamepeHve nepegaBaeMoli MOWMHOCTU OMTUYECKOTO CUTHaNA MOXHO MPOBOAUTL Ha BbIXOAE ONTUYECKOro
BOMIOKHa AMHOM 10 M (ans kBapueBblX BOMOKOH 62,5/125 um) unu 1 M AnvHbl (4NA NNacTUKOBLIX BONOKOH). 0 abm
onpegensetca kak 1 MBT ans cpegHekBagpaTUYECKoro 3Ha4YeHWsl MOLWHOCTM ONTUYECKOro CurHana.

8) Mpu paspaboTke NepeaalolLMX 3BeHbLEB HEOBGXOOMMO CMeanTb, YTOGLI MIHOBEHHbIe (nukoBble) 3HaYeHus
MOLLHOCTM ONMTWYECKOro CUrHana Ha Bxode NPUeMHWKa He MpeBblillany MakcuMarnbHbIX 3HaveHuin. Ecnn oHu npeBbi-
WeHbl, NPUEMHWMK MOXET OKa3aTbCsl HeCrnocobHbIM KOPPEKTHO AeTeKTUpoBaTb BWUTOBLIM MOTOK (BUTOB U ABOWUYHBLIX
CUrHanoB), YTO NpuBedeT K HOMbLUOMY KONMMYECTBY OWMOOK Ha NTMHUKM nepedaqmn (CM. Takke 6.2.2.2.2).

6.2.2.2 XapaKkTepuUCTUK ONTUHECKOrO BEIXOAHOMO Kackada

6.2.2.2.1 Bpemsi HapacTaHusi 1 cnaga

Bpewmsi HapacTaHus 1 cnaga uMnyneca Mexay amnautyaHsiMu Toukamn 10 % 1 90 % AonkHo BbiTb MeHb-
we 20 He.

6.2.2.2.2 XapaKTep1UCTUKN ONTUYECKOTO MMMNyIbCa

OTKNOHEeHWe OT yCTaHOBMBLLErocs 3Ha4eHWsl oNTUYEeCcKoro UMMynbca (BbIGPOC B NpoLecce yCTaHOBNEHUS U
Ha 3agHeM ppoHTe) A0MKHO ObITh MeHbLUe 30 % ero HoMWHasbHOrO 3Ha4YeHWs, a konebaHue B TeUeHNe BTOPOi
nonoBWHblI — He bonee 10 % oT Hero.
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OTKNOHEHME OT YCTaHOBMBLLErocs 3HauYeHus (BbIGPOC B NpoLecce YyCTaHOB/IEHUS! U Ha 3aAHEM (DPOHTE VM-
nynbca) 1 KosiebaHne HanpsKeHUs nokasaHbl Ha pUCYHke 5.

OTK/IOHEHMEe OT yCTaHOBMBLUETOCS 3HaUYeHNs (BbI6pOC B MPOLIecce YCTAHOB/IEHMS 1 Ha 3aiHEM (PPOHTE UM-
nynbca) onpeaensioT Kak

(Pnuk = Pl'm%l PI'(D% 100 -
KonebaHune MOXeT 6bITb BbIpaXeHO Kak:

(MAX [P (100 Hc <t < 200 HC) - PI09%)/ P100%100 %

MpumeyaHUne — IOTU U3MEPEHUs cAenaHbl 4/ NPOBEPKM BJIUSHUS HA MPUEMHUK C/IULIKOM BbICOKMX
ONTUYECKUX YPOBHEN U AOCTATOYHOW CTabGUNbLHOCTM BbiIXOoAa Mepedatyuka ANs NPaBULHOTO ONpefesieHUs ypoBHEel
ONTMYECKOro curHana.

6.2.2.2.3 CxeMa ucnbiTaHuii gns onpegeneHnss napaMmeTpoB ONTUYECKOTo MMMNynbca

PucyHok 6 — McnbiTaTenbHas LUenb s onpefeneHnss napameTpoB ONTUYECKOro UMMy/bca

MpumevyaHnsa

1 VcnbiTaTenbHasA cxema He OnNuCbiBaeT 3/f1eMeHTbl pa3BA3ku, HeobxoAumble Ana anektponutanma VCC (BupTy-
anbHbI KaHan).

2 Ocuunnorpad 1 cBsi3aHHble C HAM UCCNefoBaHUA A0/DKHbI UMEeTb LUMPUHY NOJIOChI NPONyckaHus He MeHee 500 M.

3 doToAMOfA, MCMOMb3yeMblii B UCMbITATENbHON Lenu, AO0/MKEH UMeTb OYeHb Masloe Bpems HapacTaHus v cnaga,
06bI4HO < 1,5 Hc. Xopowwuii npumep — BPX65.

4 OnTu4yecknii MMNYNbC JO/MKEH WCCNEAOBaTbCA Ha BbIXO4Ee ONTUYECKOro BOJIOKHA A/MHON 10 M (gnA KBapLueBbiX
BOJIOKOH 62,5/125 gm) nnn 1 M (418 NNacTUKOBbIX BOJIOKOH).
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6.2.2.3 XapaKTepucTukm onTU4eckKkoro npuemMHunka

6.2.2.3.1 Bpemsa HapacTaHua ucnaga

Bpems HapacTaHua u cnafja curHana, onpegeneHHoro mexay 10%- n 90%-HbiMKM TOUYKAMMW aMNANTYAb,
MeHble 20 Hc.

6.2.2.3.2 VickaXeHne gNNTENbHOCTU UMMynbca

MckaxeHne 4NTENbHOCTN UMNY/ibCca MeHble 25 He.

6.2.2.4 TOYHOCTb CUHXPOHM3ALNUMN ANA ONTUYECKOW Nnepegaun

6.2.2.4.1 [ipoXaHue CUHXPOHN3NPYIOLWUNX UIN TAKTOBbIX UMMY/bCOB

M3MeHeHVe faHHbIX J0/TXHO NPOUCXOANTL B npefenax = 10 HC OT HOMUHANbLHOMO Nepuoaa TakTOBbIX UM-
nyNbCOB, N3MEPEHHOr0o B TOYKax C amnantygoi 50 % HanpsXeHusa mMmnynbca.

6.2.2.5 IHTepteiic c MEAHO-NPOBO/IOYHBIMU NTUHUAMU CBSA3M

B kauecTBe aflbTEpPHATNBbLI ONUCAHHOW BO/IOKOHHO-ONTUYECKOW nepefayvye MoXeT 6bITb MCNONb30BaHa cUcCTe-
Ma C MeiHO-NMPOBOJIOYHON nepepfadeli mexay moaynem CY, afeKTpUYeCKUMU U3MepPUTEeIbHbIMKU npubopammn u
3alUTHLIMK yCTPONCTBaMuK cornacHo ctaHgapTty EIA RS 485.

B naHHOM cnyyae oHa NpUMeEHsEeTCH TONbKO Kak OfgHOHanpaB/ieHHasa CBA3b, T. €. OT 3TT A0 BTOPMUYHOTO
obopynoBaHusa. B cooTBeTcTBUM co cTaHgapTom EIA PTC 485 makcumanbHOe YMC/10 YCTPONCTB, NOAKIOYaEMbIX
KOAHON hu3nyeckoin NMHUKM, cocTaBnaeT 32 e4UHNLLbI.

Tab6nmu L a 11 — CoBmecTMMas cuctema C MeAHO-NPOBOMIOYHLIMW ANHUAMU  O713 CUMN-
NNEKCHOro coeguHeHua

XapakTepucTuku
CoeanHutens (pasbem) Sub D, 9 uronbyartblii
Tun kabens 3KpaHupoBaHHas BuWTasd napa
TuNnYHOe paccTosiHue Ao 250 m

MpumeyaHnna
1 B kauecTBe anbTepHaTUBbl MOryT ObITb UCMO/b30BaHbl padbemMbl Tuna RJ-45 c cooTBeTcTBYOWEH SMC 3awmnTOoi.
2 Cnyyall MHOTOTOYEYHbIX NOAKIYEHWU i 60Nee CNOXeH: HeKoTopble 0603HaYeHusi npuBefeHsbl B 6.2.2.6.4.3.

Twun kabena He onpefeneH B ctaHgapTe EIA RS 485, ogHako pekomMeHAaLun no ero BbiI6opy npuBeeHbl B
npunoxeHunn A.2.2 aToro ctaHgapTa. B nio6om cnyyae kabenb fokKeH 6biTb 3KpaAHMPOBAHHBIM U UMETb BO/THOBOE
conpoTtuBsieHne B ananasoHe ot 90 go 120 Om Ha yacToTe fo 5 Mrly,.

Bce ocTanbHble MeXaHUYeCKNe xapakTepuCcTUKN onpenensioTcsa n3roTosntenem. Boixon NMHERHOTo ycunm-
Tena npegctasnseT coboi kabenb C TpemsA Toykamu nogkntouveHus (cm. Takxe 11.1.2). Hu3kuii ypoBeHb ycTa-
HaBNMBaKT, Korga HanpshkeHne B Touke A (Ua) 6onbwe, yem B Touke B (Ub) n Ua' — Ub' (Ha Bxope npuemHuka
> 200 MB amnauTYyAHOTO 3HA4Y€HMNS), BbICOKWIA YpOBEHb — Korga HanpsxeHue B Touke A (Ua) meHblwe, 4yem B
Touke B (Ub) n Ua' — Ub' (Ha BBOge pecuBepa < 200 MB aMNnANTYLHOTO 3HAYEHUS).
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MpumeyvaHns

1 Cuctema ¢ MeAHO-NPOBOJIOYHLIMU NINHUAMWU CBA3WM GOsiee BOCMPUMMYMBA K 3N1EKTPOMATHUTHBIM MOMEXaM, 4Yem
BO/IOKOHHO-ONTUYECKNEe CUCTEMbI. BklouyeHue cucTeMbl C MeAHO-NPOBOJIOYHOW NUHUEN CBA3M He AO/HKHO YXYAWMWTb
paboTy 3/IeKTPOHHBIX N3MepPUTENbHbIX NMPMOOPOB U 3alUUTHBIX YCTPONCTB.

2 MoryT TakXe MUcnosb3oBaTbCA LUEnu, CNPOeKTUpOBaHHbIE AN1A CBA3U HAa OCHOBe RS422, HO U3roTOBUTENb U
3aKasuyuK [O/DKHbI cornacosaTb 3TO MPUMEHEHMe.

3 lMOBbIWEHHOTO BHUMaHWA TpebyeT onucaHne MexaHW4Yeckux coefuHeHue kabeneii B crydvae, Korga HeCcKosIbKo
NPMEMHUKOB COEAMHEHbl C nepefaTtynkoMm FMPASHAHOW Lenbilo (pA4 nocnefoBaTesibHO COEAMHEHHbIX YCTPOMCTB).

4 MuHuUManbHasi YyBCTBUTE/IbHOCTb MPMEMHMKA onpefenseTcss B COOTBETCTBMM C TpeboBaHuaMM 6.2.2 n 6.2.3.

6.2.2.6 JnexkTpuyeckme TpeboBaHUS A1 CUCTEMbI C MEAHO-NPOBOJ/IOYHON NMHUEN CBA3M

MpumeuyaHune — Bonee getanbHas nHgopmauus o popMe BOJHbI, Tpe6oBaHUsAXx IMC 1 cxeme MUCMbITaHWiA
npusegeHa B cTaHdapte EIA-RS 485.

6.2.2.6.1 XapaKTepuUCTUKN BbIXOAHOTO YCUNNTENSA NUHUN

6.2.2.6.1.1 NMonHoe BbIXOLHOE COMPOTUBNEHUNE

Ycunutenb NUHWN [0MKEH UMETb CUMMETPUYHbIA BbIXOA C MO/THbIM BHYTPEHHUM conpoTuBneHnem 110 Om
+20 % nNpu M3MepeHUn Ha K1emMmax C NOAKAYEHHOW NHKel nepegayn B gnanasoHe yacTtot ot 0,1 go 6 Mlu,.

6.2.2.6.1.2 AMnnuTtyaa curdana

AmnnuTyfa curHana (NoMHbIA padmax konebaHuii oOT MUMHMMYyMa A0 MakCMmyma) AO/IKHA HaxoAuTbCsA B
npegenax ot 3 40 10 B npu namepeHunmn yepes pesuctop (110 Om + 1%), NOAKNHOYEHHbIA K BBIXOAHBIM KeMMaM
ycunuTens BOTCYTCTBUE COEAUHUTENBHOTO Kabens.

6.2.2.6.1.3 Bpema HapacTaHus u cnaga

MakcumanbHOe BpeMs HapacTaHusa ucnaga Mmexay toukamu c amnamtygoi 10 % 1 90 % J0KHO 6biTb He
6onee 20 HC Npu n3mepeHnn Ha pesmctope 110 OM, NOAKNHUYEHHOM K BbIXOAHbIM KleMmaMm ycunutens.

6.2.2.6.2 XapaKkTepuUCTUKN NPUEeMHUKa NTUHUN

6.2.2.6.2.1 BxogHoe nNosiHOe CONPOTUB/IEHUE NPUEMHUKA

MuWHUManbHoe BXOA4HOE NOJIHOEe CONPOTUB/IEHNE NpuemMHnka 12 kOm.

6.2.2.6.2.2 MaKcuManbHbl1 YypOBEeHb BXOAHbIX CUTHA/IOB

MpuemMHUK A4OKEH NPAaBUIbHO MHTEPNPETUPOBAaTb faHHble NPY HENOCPEACTBEHHOM NOAKIYEHUN KYCUIN-
Tentw NuHuu, paboTawwemy B Anana3oHe npefesbHbiX HAMNPSXXEHWR, yka3daHHbIX B 6.2.2.6.1.2.

6.2.2.6.2.3 MUHUMa/bHbII YPOBEHb BXOAHbIX CUTHANOB

MpUEMHUNK LOIXKEH NPAaBUIbHO UHTEPNPETUPOBATb A@HHble NpK cAy4yaliHOM BXOAHOM CUTHase, xapakTtepu-
3yeMOM UHAUKATOPHOW anarpammoli ¢ AmH= 200 MB n 'mmH, cocTaBnsowmum 50 % ycnoBHOro nepuoga.

O603HavyeHus

\/Hov B gnanasoHe, onpefeneHHom B 6.2.2.6.1.2 (amnnu-
Typa curHana);

1LHom = 200 MB;

Hom - 200 Hc,

' = 0,5* 200 Hc = 100 HC

6.2.2.6.3 TOYHOCTb BPEMEHHOW NPUBA3KN

6.2.2.6.3.1 ipoXaHNe CUHXPOHUINPYIOLWNX NN TAKTOBbIX UMMY/IbCOB

OnpepeneHne gaHHbIX OMXHO NPOXOAUTbL B npeAenax = 10 HC OT HOMWHA/ILHOTO Nepuofa TakKTOBbIX UM-
nynbCOB, M3MEPEHHOT0 B ToYkax ¢ 50%-Holi aMnNANTYy40N UX pa3maxa.

6.2.2.6.4 Tlpoune ycnosusa

6.2.2.6.4.1 CornacosaHue nMmnegaHca MMHUN

YTo6bl rapaHTupoBaTh HajexHoe PYHKLMOHNPOBaHWE NNHUN Nepefayun, 0CO6EeHHO NpU BbICOKOW CKOpPOCTH,
06LUeNPUHATON NPaKTUKON cuMTaeTCsl ee coracoBaHue C Harpy3o4HbiM COMPOTUBIEHUEM, YTOObI YCTPaHUTb N0 6ble
OTPaXeHUs OT KOHLa IMHUK, KOTOPble MOTKN 6bl YXYALWNTb Ka4ecTBO curHana. B aTom cnyvae cornacyrwT BbIXO[-
HOe CONpOTUB/NIEHNE NNHEHOTO yCUnuTensa nobu,ee BXoAHOE NOMTHOE CONPOTUBMEHUE NpUEeMHUKA(0B) C BOTHO-
BbIM MOJIHBIM COMPOTWBAEHNEM NUHUM CBA3N. B 3aBucumMocCTn OT Bbibopa kabensd 3HayeHUs mMmnegaHca MoryT
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HEMHOIO N3MEHATbLCA B Npefesiax, ykasaHHbIX B HacTosdweM cTaHgapTe. Kak npaBuno, xopolwee cornacosaHue
MeXAy BbIXOAHbIM U BXOAHbIM MOJ/IHBIM CONPOTUB/IEHUAMM U NOJIHbIM BOJSTHOBbLIM CONPOTUB/IEHNEM JIMHUU CBA3N
rapaHTupyeT fyyllee KayecTBO nepenayu.

6.2.2.6.4.2 NocnepgosaTesibHOe coefNHeHNe

Takoe coefvHeHWe COCTOWUT M3 OAHOTO YCW/IUTENSA IUHUM W OAHOTO NpuMeMHuKa. B aTom cnyyae cambiii
npocToii cnoco6 NpaBUILHOTO COrlacoBaHUsA MHUN — MOAKIHUYUTL CONPOTUBIEHNE Napassie/ibHO BXo4am npu-
eMHuKa, 3Ha4YeHne KOTOporo COOTBETCTBYET NOJIHOMY COMNPOTUB/IEHUIO TIUHUMN.

6.2.2.6.4.3 MapannenbHo-nocsnepoBaTesibHble COeANHEHUNSA

Takne coefilMUHEHUS COCTOAT U3 OAHOTO YCUNUTENSA JIMHUN N HECKONbKUX NPUEMHUKOB, NMOAKMYEHHbIX B
pas3/inyHbIX TOYKaX IMHUM nepegadn. B aTom cnyyae npegnoyTMTenbHee rMpasHgHas uenb (pag nocneposartenb-
HO COefUHEHHbIX yCTpoicTB). Bonee npocTtas u 1erko ocyuwecTeBuMas Mogenb — CoefUHEHUE B BUAe 3Be3fbl,
0[lHAKO He rapaHTupyllLas Haj/exaliero kayecTsa nepegayu curdana. focrtpoeHve B hopme TMPASHAHOW Lenn
NPOUNNIOCTPUPOBAHO PUCYHKOM 9.

PucyHok 9 — OpraHusauusa nMHUM nepegaun B hopMe TMPASHAHON Lenn

[ns nocTpoeHnsa HagexHoW NMHUM nepegayn cob6M04aloT HEKOTOPble NPOCTble NPUHLMUNBI:

- Kpasbemy NOAKAYAKT CaMblii ANINHHBIA CETMEHT KabenbHOW NUHWUN; ApyTrMe CerMeHTbl paccmaTpuBatoT
KaK OTBETBJ/IEHUSA, KOTOPbIe JO/XHbI ObiTb OrpaHnyeHbl No gANHe (B CPABHEHUN C OCHOBHbIM CETMEHTOM JINHUNU
ANVHa OTBeTBNIeHUI 06bIYHO cocTaBnAaeT meHee 10 m);

- CyMMa BCeX COMPOTUB/IEHUW, NOAKNIOUYEHHbIX K YCUNINTENIO NUHUKU (BKAOYasA BXOAHOE CONPOTUB/IEHME
NPUEMHNKOB, Harpy304Hble CONPOTUBNEHNSA UT. 4.), AO/KHA 6bITb He MeHee 60 OMm.

MpumeyaHune — CrnoxHee HaliTu pasbembl, yAOBeTBOPALMNE TpeboBaHNAM napasnsenbHo-nocnefoBa-
TeflbHbIX COEAMHEHUN, YeM TONbKO AN nocnefoBaTeslbHbIX COeAMHEHWNR, OfHAKO MOXHO WCNO/b30BaTb pas3beMmbl,
npuMeHsiemble An8 npomblwneHHbix wud tuna Worldfipbus, Profibus, Interbus, Bitbus, CAN. Oco6oe BHuUMaHue cne-
AyeT obpaTuTb Ha MOAK/NOYEHWe 3KpaHa kabens.

6.2.3 KaHanbHbIi ypOBEHb

[aHHbIli ypOoBEeHb 3aMMCTBOBAaH N3 onucaHHoro B8 M3K 60870-5-1 chopmara FT3.

MpeunmyuwectBa aToro gpopmara:

- Xopowas LesioCTHOCTb JaHHbIX;

-CTpYyKTypa kagpa, noagxoasuas AN BbICOKOCKOPOCTHbIX MHOTOTOYEYHbIX CUHXPOHHBIX NNHWIA CBA3KN nepe-
Aayn JaHHbIX.

Knacc o6cnyxunBaHus cBsisu — S1: SEND/NO REPLY (OTNPAB/TEHO/HET OTBETA): cooTBeTCTBYET TOMY,
4yTo TpaHcopmaTop nepefaeTt 3HaA4YEHNA HENPEPLIBHO U Nepuoagnyeckn 6e3 noATBEPXKAEHUA UK 0TBEeTa OT BTO-
puyHOro o6opygoBaHus.

MpaBuna nepegauu:

R1 NuHnAa He HarpyxeHa — nornyeckasa «1l»: 3HaYeHWe HenpepbIBHO nepefaeTcsa ¢ MaHYecTepCckum
KOAUpPOBaHNEM MEXAY ABYMSA Kafpamun faHHbIX, 4TO6bl cAenaTb CUHXPOHM3aLNo TakTOBOroO reHeparopa npuem-
HuWKa 60/71ee NPOCTON M TeM caMbiM YBE/NIMYUTb HAJEXHOCTb KaHana cBA3n (Kak MUHUMYM 70 Heumcnonb3yeMmbiX
6UTOB A0/1XKHbI 6bITb NEepefaHbl MeXAy ABYMSA KagpaMun faHHbIX).
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R2 Mepsble ABa 6aiiTa kagpa (8-pa3psaHbIi 6aiT) AaHHLIX CUMBOSIM3MPYHOT HAYamo.

R3 16 6aiiT gaHHbIX NoMb3cBaTeNs JOMNOMHATCA 16-OUTOBOIN KOHTPOMNBHOM NocneaoBaTeNbHOCTLIO (B
cny4yae HeobxoaMMOCTUW Ans AOKYMEHTMPOBaHMSA Kaapa AaHHbIX 40 HasHaYeHHoro Y1cna 6ailT oH bygeT gonors-
HeH XonocTbiMU BarTamu ¢ KnaBnaTypbl, HTOObLI CKOMMNIIEKTOBATL UX HA3HAYEHHOEe YUCTIO).

27 26|25 24 23|22|21|2°
0 0 0 0 0 1 0 1
HauvanbHoe uncno 0 1 1 0 0 1 0 0
lNonesHasn
Harpyska 1 |
(16 6ant)
HaHHble
CRC msb CRC
AN NONe3HoN Harpyaku 1 Isb
MNonesHan I
Harpyska 2 I I
(16 GanT)
——— [laHHble —
XonocTble 6anTul, ecnn Heobxoaumo
XonocTbie 6anThl, ecnu Heo6xoauMo
Xonoctble GaliThl, ecnu Heodxoaumo
CRC msb CRC
ANA NonesHon Harpysku 2 Isb
gg gg; MonezHas —
40 6aiiT Harpy3ka 2 N S—
41 6aiir (16 Ganr)
42 Gait
43 Gant
44 Ganr —_ ]
45 Gant _
46 Ganr HNaHHble
47 Gant
48 Ganr
49 Ganr
50 Gant —_ ]
51 Ganr —_ ]
52 Gant _
53 Gant
54 6aitr CRC msb CRC 1
55 GanT AN None3How Harpyaku 3 Isb

Pucynok 10 — ®dopmar kagpa cornactio FT3
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R4 KoHTponbHas nocnegoaTtensHoOCTb OpMUPYET Ko, reHepupyemblii NoSTMHOMOM:
X16+X13+X12+X11+X10+ X8+ X6+ X5+ X2 + 1.

16 6UTOB KOHTPONBHOIN NOCceaoBaTENBEHOCTH, CTEHEPUPOBaHHOM STON crieundmKkaLmelt, MHBEPTUPYHOTCS.

R5 MpreMHWK NpoBEpSET KAYECTBO CUrHamna, HavanbHbI CUMBOI, KOHTPOSBHYIO NOCeA0BaTENbHOCTb
W ONvHY Kagpa AaHHbIX: oTépackiBaeTcs, eCnu ogHa U3 3TUX NPOBEPOK He NPOXoduT, B NPOTUBHOM criyyae OH
nepenaeTcA nonb3oBaTesto.

MpumedaHunsn

1 Mpaeuno R1: pekomeHgyeTcsa 3anonHUTh Kak MOXHO Gonblue He3aHsATbIX OGUTOB Mexay ABYMS kaapamu JaH-
HbIX; HEKOTOPbIE MeToAbl CUHXPOHU3ALUUM MPUEMHMKA MOTYT UCMONIb30BaTh ManeHbkwii MyCTOW MHTepBan Kak pas nepeq
HaYanbHbIM CUMBOMOM, ANst TOro YTo6bl MOArOTOBUTL MPUEMHUK K Ha4any nepeaaqu.

2 Mpaeuna R5 n R6 B MOK 60870-5-1 nameHeHbl, NOCKONbKY MCMOnb3yeTcs knacc obcnyxmBanmss — S1: HeT
crnocoba o6HapyXMTb OWKNOKY NMPUEMHUKOM, TaK KaK YKa3aHHbI MWHMMAIbHBIM UHTEPBan He3aHsATON NUHUK, onpepe-
neHHbI npaBuniom R5 B MOK 60870-5-1, He TpebyeTcs, 4To npyBenio 6bl K HEHYXXHON BbICOKOW CKOPOCTM nepeayu
AaHHbIX. MUHMMAnbHbLIA MHTEPBAI HE3aHATON NMHWK YCTAHABNMBAETCA B COOTBETCTBMM C NpaBunoMm R1 1 MoxeT npume-
HATBCS ONS MPOBEPKU.

6.2.4 NMpuknagHo ypoBeHb

Ons coBmecTumocTu ¢ 6yaywimm ctaHgaptTom MOK 61850-9-1 Heckonbko naeHTUdMKaToOpoB (Hanpumep,
UMeHa NOrMYeCcKoro yana 1 TorM4eckore yCTpoicTea) onpegenerbl U BKIoYEeHb! B Kaap AaHHbIX.

6.2.4.1 Cneundbnkaums TMna gaHHbIX

6.2.4.1.1 Yucno 6nokoB AaHHbIX

Homep 6nioka: = UI16 [1 .. 16], < 0 .. 65535 >,

Mone cogepxuTt AnnHy cneaytoiero 6rioka gaHHbix 6e3 saronoska. [nnHa onvcbiBaeTcs B 6aiiTax u pac-
CUNTLIBAETCSA KaK ANHa Brioka ¢ 3arofoBKoM (4SIMHa W rpynna gaHHblx). [na coegnHeHns «TodKa—To4Kay onpe-
densieMasi B 3TOM cTaH4apTe AnvHa 6r1okoB Bcerga pasHa 44 (gecATnyHoe).

6.2.4.1.2 lornyeckoe nms yana (LNName)

LNName = ENUM8 <0 ... 255 >

Ans coegyHeHWs1 «TOUKa—TOYKa» BbIBpaHHOE B HACTOSILLLEM CTaHAapTe 3HaYeHe Norm4eckoro UMeH! yana
(LNName) Bcerga 02.

6.2.4.1.3 ma Habopa aaHHbIX (DataSetName)

DataSetName = ENUM 8 < 0 ... 255 >

DataSetName (MMs Habopa AaHHBIX) ABNAETCA YHUKANbHBIM YUCNIOM, ONpeaernsiioLLMM CTPYKTYpy Habopa
AaHHbIX, T. €. Ha3Ha4YeHWe kaHana AaHHbIX (NPU KOMMNOHOBKE UHTEerpanbHoOWM cxeMbl). PaspelueHHble 3HaveHus1 01
n FE H (254 pecatuuyHoe 3HaveHue).

Tabnuua 12 onpegensieT HazHa4YeHUe KaHanoB AaHHbIX OT UCTOYHUKOB curHana anst DataSet Name = 01.

DataSet Name = FE H (254 pecatudyHoe 3HaueHue) o3HavaeT cneunduyeckoe anst NpuroXxeHus otobpaxe-
HWe kaHana, npegHasHa4YeHHoe ANns UCMOoNb30BaHUA, rae ero ctTaHgapTHoe oTobpaxkeHue (NpeacTaBneHHoe B
Tabnuue 13) HenpumeHumo. MNMpour3BoauTenb AoMKEH NPeaoCcTaBUTL MHOPMaLUWIO 0 COOTBETCTBUM KaHana aaH-
HbIX B chopmMe, aKBMBareHTHol Tabnuue 13 (3HaqeHue, aTanoHHoe 3Ha4YeHWe Y MacluTabHblin koadhdpuumeHT ans
Kaxxgoro kaHana AaHHblX), 4Tobbl KOHbUrypauus BTopuiHoro obopyaosaHus Morna 6biTb ckoppekTupoBaHa. B
KayecTBe npumepa cM. pasgen B.3.

3HaveHune DataSet Name He moxeT GbITb U3MeHeHO BO BpeMs paboThl, T. . HasHaYeHWe KaHana AaHHbIX
ycTaHaBNMBaeTCs B COOTBETCTBUM C UCNIONTHEHUEM U3AeNUA UK ero KoHUrypaumein npu nocTaske.

Tab6nwuua 12 — Kapra kaHanoB aaHHbix gns DatSetName = 01 npu o6wemM npumeneHnn

Wma nabopa MaciutabHsbii
AaHHBIX (HO- NcTouHuk Ccbinka Ha o6bekT 3TanoHHoe 3HaveHue koappuLmeHT
Mep KaHana) (cm. Tabnuuy 5)
Ne 1 dasa Toka A, 3awmweHHas PhsATCTR.Amps HomuHanbHoe 3Hauve-| SCP
HWe TokKa
Ne 2 dasa Toka B, 3awmweHHan PhsBTCTR.Amps To xe SCP
Ne 3 dasa Toka C, sawmweHHas PhsCTCTR.Amps » SCP
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OkonyaHue mabnuupl 12

Nma Habopa MacwtabHein
OaHHBbIX (HO- NCTOMHUK Ccbinka Ha 06bekT JTanoHHoe 3HaJeHue ko3 duLmneHT
Mep kaHana) (cm. Tabnuuy 5)
Ne 4 HeitpanbHbin Tok NeutTCTR.Amps HomunanbHoe 3Havenne | SCM
HEWTpanbHOro TokKa
Ne 5 ®a3sa Toka A, namepeHHast PhsA2TCTR.Amps HomuHanbHoe 3HauveHune | SCM
TOKa
Ne 6 ®asa Toka B, nsmepeHHas PhsB2TCTR.Amps To xe SCM
Ne 7 ®a3sa Toka C, namepeHHas PhsC2TCTR.Amps » SCM
Ne 8 ®da3a HanpspkeHusa A PhsATVTR.Volts HomuHanbHOe 3Hauenune| SV
HanpsiXeHwusl
Ne 9 ®dasza HanpsixeHns B PhsBTVTR.Volts To xe Sv
Ne 10 ®dasza HanpsxeHna C PhsCTVTR.Volts » Sv
Ne 11 HevitpanbHoe HanpsikeHve NeutTVTR.Volts » Sv
Ne 12 HanpsipkeHve wuHbl BBTVTR.Volts » Sv

MpumeyaHwue— Cebinka Ha o6bekt B MOK 61850-9-1 6asunpyercst Ha copmate < LNName >. < DataName >;
LNName — ato < LNPrefix > < LNClassName > < LNInstancelD >.

Mpn atom DataName n LNClassNames — cTaHgapTM3npoBaHbl, a OCTanbHOE SIBNSAETCA NPOU3BOAHBLIM.

TCTR n TVTRare LNClassNames, a Takke amnepbl M BOMbTbl SIBNAIOTCA Ha3BaHusIMM AaHHbiX DataName;
ocTanbHOe — MnpUMep TOro, Kak MOXeT ObiTb BbIMNOMIHEHO MPUCBOEHUE WMMEH.

6.2.4.1.4 msa norudeckoro ycTpoiictea (LDName)

LDName =UI16 <0 ... 65535 >

Uwms nornyeckoro yctpoiicTea (LDName) ncnonbaytoT, 4tobbl naeHTUULMpoBaTh UCTOMHUK Habopa AaHHbIX
C YCTaHOBMNEHHbLIM YHUKaNbHLIM HOMEPOM Ha nogctaHumi. LDName napametpupytoT, Hanpumep, B npoLecce
BBOJA YCTAHOBKW B 3KCMyaTaumio.

6.2.4.1.5 HomuHanbHbI ToK ¢hasbl (PhsA. Artg)

PhsA.Artg: = UI16 < 0 ... 65535 >

MpumeuaHwue— Cornacho MOK 61850-7-4 kaxaas ¢asza moxeT UMeTb COOCTBEHHOE HOMMHANbHOE
3HaveHue. [Ins moaenvpoBaHus uHdopmaLum, CogepKalLeicsl B yHUBepcanbHOM Habope JaHHbIX, Arisi npyuMmepa Bbl6-
paHa casa A.

HomuHanbHbIA ha3oBbI TOK AaeTcs B aMnepax (CpegHeksaapaTUYecKoe 3HaueHue).

MpumeyaHune—lepeaaya AaHHOTO 3HAYEHWsI He sIBrIsieTcA 06a3aTenbHOI: ecnm oHo He ByaeT nepeaaBarbes,
TO BMECTO HEro JOIMKHO ObiTh HyneBoe 3HaueHue, Toraa npuemHuk 6yaet napameTpupoBaH, Kak 3To genaetcsi ¢ o6bid-
HbiMK TpaHcdopMaTopamy; ecrnv aHHOe 3HaYeHue nepefaertcsi, TO HeO6XxoAMMOCTU NapameTpupoBaHusl NPUEMHUKA
HeT W, CrefoBaTenbHO, YNPOLWAETCA HACTPOMKA U CHUXKAETCA PUCK HENPaBUIIbHON KOHMUIrypaummn yCTpOWCTB.

6.2.4.1.6 HomuHanbHbIi Tok HeriTpanu (Neut. Artg)
Neut. Artg: = UI16 <0 ...65535 >
HoMUHanbHbIN TOK HeNTpany gaeTcs B amnepax (CpeaHeksagpaTuieckoe sHadeHue).

MpumeyaHue—MNepegaya 4aHHOTO 3HAYEHMS HE SIBNSIETCS 06A3aTENBHON: €Cnn OHO He GyaeT nepeaaeaTtbes,
TO BMECTO HEro A0MKHO GbiTb HyfeBOe 3HaYeHWe, Torda NpueMHUK GyaeT napameTpupoBaH, Kak 1o genaertcs ¢ obbiu-
HbIMU TpaHcdopMaTopaMK; ecnu AaHHOe 3HaYeHue NepeaaeTcsi, TO HeoBXoAUMOCTH NapameTPUPOBaHNA NPUEMHUKA
HET W, CNeaoBaTenbHO, YNPOLAETCSl HACTPOWKA U CHKAETC PUCK HENPABUNLHOW KOH(UIypaumn yCTPORCTB.
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6.2.4.1.7 HomuHanbHoe HanpsikeHve dasbl 1 HOMUHanNbLHoe HanpsikeHue HerTpanu (PhsA.Vrtg)
PhsA.Vrtg: = UI16 < 0 ... 65535 >

MpunmedyaHnwune— CormacHo M3K 61850-7-4 kaxpan asza MOXeT MMeTb COGCTBEHHOE HOMMHAarnbHOEe
3HaveHue. [Ina mMoaenvpoBaHns MHGMOPMaUnK, COAepKallencs B yHMBepcarnbHOM Habope gaHHbIX, ANs npuMepa Bblo-
paHa dasa A.

BbibvpatoT HOMUHaNbLEHOe HanpsbkeHne 1 /(\/5 -10) kB (cpegHekBagpaTUyeckoe 3HaYeHue).
Bo nsbexaHue oLLBKN OKpYrIeHUst HOMUHANbHbIE HanpshKeHWs hasbl U HeNTpanu NnepegalnTcsl YMHOXEH-

HbIMW Ha /3 .

Mpumep: Ansi 3TH ¢ HomuranbHbIM HanpskeHueM U,q, = 145kB /\[3 3HaYeHUe HOMUHANIBbHO20 HaNPSHKEeHUST
¢ha3bi @ kadpe daHHbIX — 145 kB /J3 -J3- 10 = 1450.

MpumedaHue—MNepegada AaHHOTO 3HAYEHUS He SIBNSAETCA 06A3aTENbHOI: ecrnn oHo He ByaeT nepeaasaTth-
Csl, TO BMECTO HEro JOIKHO ObiTb HyNeBoe 3Ha4eHue, Toraa npuemMHuk GyaeT napameTpupoBaH, Kak 3To [enaercs C
06bIMHBIMKY TpaHCGOPMaTOPaMu; eCriv AaHHOe 3HaYeHne NepegaeTcs, TO HeOBXOAMMOCTU NapaMeTpUpPOBaHUA NPUEM-
HUKA HET W, CrieIOBaTesIbHO, YIPOLWAETCH HACTPOMKA M CHKAETCA PUCK HENPaBUITbHON KOHGMIypaLmm yCTPOWCTB.

6.2.4.1.8 HoMnHansHoe BpeMsi 3aaepXXku

t3hom: = UI16 <0 .. 65535 >

HomuHaneHoe Bpems 3afepXKKvu AaeTCA B MUKPOCeKyHAaX.

6.2.4.1.9 Nepepaya gaHHbIX oT DataChannel #1 k DataChannel #12

DataChannel #n: = /16 <—-32768... 32767 > (7. e. 16-6UTHbI NMHENHbIN AONOSTHUTENbHLIN KOA)

Kaxabit kaHan gaHHbIX npu ux nepegade ot DataChannel #1 k DataChannel #12 gaeT B3BelLeHHOe MIHO-
BeHHOEe 3Ha4eHVe OAHOro 13 NepeyncrieHHbIX NapameTpoB:

- HaNpspkeHNs hasbl;

- TOKa hasbl ANnd NPUNIOXKEHUA 3aLLNTLI;

- ToKa hasbl AN NPUITOKEHUIA U3MEePEHUs;

- TOKa HEeNTpasv Unu HanpsPKeHUs1 HeNTpanu.

HasHauyeHve kaHanoB AaHHbIX ANst UaMepeHHbIX 3HaueHWi 3aBucuT oT DataSetName, kak onncaHo 8 6.2.4.1.4
1 B B.3 npunoxenus B.

MacwTtabHbIl k03dhhULMEHT AaHHbIX TOKa (a3 ANA PYHKUMUIA 3alUTbI U U3MepeHus

Ecnun kaHan gaHHbIX cogepxuT gaHHble Toka ¢as, To MacluTabupoBaHve onpeaenseTcs HOMUHaNbHBIM
BbIXOAHbIM 3HAYEHWeM AN U3MepUTEnbHbIX UMK 3aWUTHBIX TT (cM. Tabnuuy 5).

Mpumep macuumabuposgaHusi:

Mpednonoxum, ymo 3awumHbili ATT ¢ HOMUHaIbHLIM NepauYHbIM Mmokom 4000 A (cpedHexkeadpamuyveckoe
3HavYeHUe) U HOMUHaJ/IbHbIM 8bIXOOHbIM 3HavYeHueM (nodcucmema ynpaesneHus obcnyxueaHuem SCP = 01CF H
(cpedHexesadpamuyeckoe 3HaveHue, RangeFlag = 0), kak onpedeneHo e mabnuye 5.

3HaveHUe aHano0208020 M2HOBEHHO20 MOKa, coomeemcemsayrouwee omeyemy, Hanpumep 2DF0 H, cocmae-
nsiem (2DF0/01CF) 4000 = 101598 A.

TTonoxumensHoe nepenosiHeHue o6o3Ha4arom kodom 7FFF H, a ompuyamensHoe — 8000 H.

MacwtabHbl k03 ULMEHT NPOU3BOAHLIX AaHHBIX ToKa ha3 ANA PYHKLMI 3aWUTbI U USMepPeHus

Ecnuv kaHan gaHHbIX coaepXXmT NpoM3BOAHY0 Toka dasbl, To MaclUTabHbI koaddULMEHT onpeaensieTcs
HOMWHamNbHBLIM BbIXOAHbLIM 3HaYeHVeM OMs U3MepUTeNbHbIX UK 3aWmnTHEIX QTT (cM. Tabnuuy 5), a Takke HoMU-
HanbHOM YrNOBOW YaCcTOTOM NEPEeMEHHOro NEPBUYHOIO ToKa (w = 27f,,,,)-

MacwwTtabHbI ko3adyhbUMLMEeHT AaHHbIX TOKa HelTpanu

Tok HeTpanu MoxeT ObITb U3MepPeH oTAeNbHbIM NpeobpasoBaTeniemM Un paccuuTaH CyMMMPOBaHUEM TPEX
dasHbIx TokoB. MaclTabHbIi koadpdrLmeHT onpeaensieTcs HOMUHaNbHBIM BbIXOAHbLIM 3HAYeHWeM Ansl U3Mepu-
TenbHbIX ATT (cM. TabnuLy 5) 1 He 3aBUCUT OT ycTaHoBKKU RangeFlag (dpnarvposanuns guanasoHa).

MonoxuTenesHoe nepenonHeHne obosHavatoT kogom 7FFF H, a otprvuatensHoe — 8000 H. Ecnv Tok HellTpa-
JI1 paccUNTLIBAETCS CroXKeHWeM Tpex hasHbIX TOKOB, NepenofHeHVE Takke yKasbIBatoT, eCrivi UMeeTcsi nepenor-
HeHwWe XoTs1 6bl 0AHOrO 13 (hasHbIX TOKOB.

MpumeyaHue— HoMuHanbHas TOYHOCTb ANA TOKa HelTpany MOXeT OTNUYaTLCA OT TOYHOCTM AN hasHbIX
TOKOB.

38



FOCTP M3K 60044-8—2010

MacwTtabHbln KoadduLuMeHT AaHHbIX HanpsbkeHUs (HanpsixeHUs ¢pas, HeUTpanu UNKU WKHbI)

Ecnu kaHan aaHHbIX coaepXuT nsmepeHHoe MrHoBeHHoe HanpsbkeHue das A, B, C v HanpsbkeHne HeTpa-
TN UNA LWKHBI, TO MacWTabHbIA k03hdULNEHT onpeaensieTcsl HoMUHAaIbHBIM 3HavyeHneM SV Ha Bbixoae (CM.
Tabnuy 5).

Hanpsixerue wuHbI MOXHO Ucnosib308amsp 07151 CUHXPOHU3ayuu o0HOU u3 ¢has.

lpumep macwmabupoesaHusi:

Mpednonoxum, ymo 3auwumubili 3TH uMeem HoMuHanbHOE NepeuvyHoe cpedHeKeadpamu4YecKkoe Hanps Ke-
Hue 220 kB/\/3 u HOMuHanbHOe ebix0dHOoe cpedHexkeadpamuyeckoe 3Havyenue SV = 2D41 H (cm. ma6nuyy 5).

3HayeHue aHan0208020 M2HOBEHHO20 HanpspKeHuUsl, coomeemcmeyroujee obpasuy, Hanpumep 2DFO0 H, co-

cmaensiem (2DF0/2D41) 220 kB/+/3 = 134 kB.

TNonoxumenbHoe nepenonHeHue Ao/mkHO 0603HavYambcst kodom 7FFF H, a ompuyamensrHoe — 8000 H. Ecnu
HanpspKkeHue Hellmpanu pacc4Yumbiealom ciioKeHuem mpex ha3HbIX 3HaqYeHuUl, Mo nepenosiHeHue yKa3blearom,
ecs1u oHO umeemcst xomst 661 y 00HO20 U3 (ha3HbIX HanPsHKeHUl.

MpumeuyaHne— B HekoTOpbIX Cryyasix nepenonHeHne UMMPOBOrO 3HAYEHUSI HaMPSDKEHUSI MOXET
HabMogaTbCsa NPy aBTOMaTUYECKOM MOBTOPHOM BKITIOYEHMM B JIMHMSIX C 3aXBaY€HHbIM 3apsigHbIM MOTEHUManom (Cm.
M3K 60044-7 B.4).

6.2.4.1.10 CyeTumk oTcHeToB (SmpCitr)

SmpCtr=UI16 [1 ... 16] <0 ... 65535 >

<0... 65535 > : = cyeTUMK NOcNeaoBaTeNbHOCTU

370 16-6MTOBbIN CHETUUK, UCTIONb3YEeMbII Arisi TPOBEPKU TOro, YTO codepkaHue kaapa NocTosiHHO 06HOBNS-
eTes.

CueTuurk gomkeH ysenuumeaTth 3HaYeHNe Kaxablil pas, korga opMypyeTcsl HOBbIA Kaap AaHHbIX. Mpu
€ro nepenosiHeHW npoucxogut cbpoc, T.e. CHETYMK BbIHYXOEH CHOBA HauyuvHaTb OTCHET C HYINEeBOro 3Haude-
Hus (c 0).

Mpr MCNONB30BaHNMN CUHXPOHU3UPYHOLLIMX UMYNBCOB OT YCTPOMUCTBA CUHXPOHM3aLMK Mogynst CY cueTuunk
A0SKeH OBHYNATLCS C NPUXOAOM Kakaoro CUHXpoumnynbca. HoMepy oTcueta nepBUYHOro Toka, coBnagato-
LLEMY MO BPEMEHU C CUHXPOHU3UPYIOLLMM MMMYIILCOM, AOSKHO NPUCBaNBATLCA HYNEBOE 3HaYeHUe.

6.2.4.1.11 CtaTycHble cnoea (StatusWord#1 n StatusWord#2)

StatusWord#n = BS16

O6bsacHeHWe cTaTycHbIX croB ycTporicTea StatusWord#1 1 StatusWord#2 aaHo Ha pucyHkax 11 1 12.

Ecnu npeoGpasoBatens HeMcnpaBeH, TO crieayeT YCTaHOBUTL COOTBETCTBYOLLME dhnar COCTOSIHUA «HEdo-
CTOBepHble AaHHbIey» U dnar o HeobxoaumocTy obcnyxusanus (LPHD.PHHealth).

®nar o6cnyxmeanmsi (LPHD.PHHealth) yctaHaenuBeatoT TombKo B TOM Criyyae, ecriv Bce KoHurypupyemble
CUrHarbl onoBeLLaT 0 HeoBXoANMOCTU NPOUNAKTUKM.

Bo Bpems akTuBaLun TpaHcchopMaTopa, Koraa AaHHble ABNS0TCA HeJOCTOBEPHLIMU, AOMKHbI BbITh yCTa-
HOBeHbI onar «HeJOCTOBEPHbIE AaHHbIE» W bnar COCTOSHWS akTUBaLmK,

HorxkeH bbITb ykazaH 6UT 06 OTCYTCTBUU MMIMySbca CUHXPOHKU3aLmK (bit 4) npy nponagaHu CUHXPOUMNYIb-
ca Ui BbINOHEHUM CreayHoLLero IOrMYeckoro YCnoBust: [CUHXPOHU3UPYIOLLUA UMMYNbC OTCYTCTBYET UK He-
ncnpaseH] U [CMHXPOHU3MPYHOLLUIA UMNYSIbC BHYTPEHHEro reHepaTopa Modyns CY oTkioHuncs bonee Yem Ha-
MOSIOBUHY OT HOMUHATbHBIX NPeAenoB ero haszoBoi NOrpeLLHOCTH].
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MosicheHune KommeHTapum
But 0 TpebyeTcs o6enyxuBaHue 0: ok
(LPHD.PHHealth) 1: MNMpegynpexgenve vy Tpesora
(TpebyeTtca obcnyxmBaHwe)
But 1 LLNO. Mode 0: On (0OObIYHBINA pexum paboTbl)
1: Test
but 2 Wake-up time indication 0: On (06bluHbIN pexum paGoTbl), AaHHbIE BEPHBI | MomkeH ycTaHaBnu-
Wake-up time data validity 1. Wake-up time, gaHHble HEBEpPHbI BaTbCs B TEYEHUE Mne-
puoga akTmBaumm
but 3 MeTtoa cunxpoHusauumn CY 0: YctaHoBNeHbl gaHHbIe, HEe UCMONb3yeMble C WH-
TEPNONALNOHHBIMU CXEMaMM
1: YcTaHoBMNeHbl AaHHble, NPUrogHble Anst UHTep-
nonsiuum
but 4 Ona cuHxponnaupoBaHHbiX CY | 0: [daHHble CMHXPOHU3VMPOBAHBI Ecrm CY vcrnoneayeT-
1. BpemeHHas CMHXpOHM3aUWsl OTCYTCTBYET/HE pa- | csi ¢ MHTEpPnoOnsILMOH-
6oTaet HbIMW CXEeMamu, 3TOT
OUT TOXe ycTaHaBnu-
BaeTcs
But 5 Ona DataChannel#1 0: VcnpaeeH
1: HencnpageH
But 6 Ona DataChannel#2 0: VcnpaeeH
1: HencnpaseH
but 7 Ona DataChannel#3 0: NcnpaeeH
1: HencnpageH
But 8 Ona DataChannel#4 0: VcnpaeeH
1: HencnpageH
But 9 Ona DataChannel#5 0: VcnpaeeH
1: HencnpaseH
But 10 | Ana DataChannel#6 0: NcnpaeeH
1: HencnpageH
But 11 [ Ona DataChannel#7 0: VcnpaeeH
1: HeucnpaeeH
But 12 | Tun BbIBOga TT 0: i(t) [omkeH ycTaHaBmu-
i(t) or d(i(t)/dt) 1: d(i(t)/dt) BaTbCs A4Sl KaTYLLEeK C
BO3AYLWHbLIM cepaey-
HUKOM
but 13 | Ananason 0: MacwTtabHbIn KoahpuuneHT He BnvsieT Ha macLl-
SCP =01CF H TabHble KoadduL-
1: MacwTtabHeblii koacbpuumeHT eHTbl SCMu SV
SCP =00E7 H
But 14 | Ansa 6yayuwero ncnonb3oBaHus
but 15 | To xe
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MosicHeHne KommeHTapuu

But 0 Ona DataChannel#8 0: VcnpaeeH
1: HencnpaeeH

But 1 Onsa DataChannel#9 0: UcnpaeeH
1: HencnpaeeH

Bur 2 Ons DataChannel#10 0: McnpaeeH
1: HencnpaseH

But 3 Ona DataChannel#11 0: McnpaseH
1: HencnpaeeH

But 4 Ons DataChannel#12 0: UcnpaeeH
1: HencnpaeeH

but 5 Ona 6yayuwiero ncnonbs3oBaHus

but 6 To xe

but 7 »

But 8 [ns cneunanbHOro npMmeHe-
HUs

but 9 To xe

But 10 »
But 11 »
But 12 »
But 13 »
But 14 »
But 15 »

PucyHok 12 — StatusWord#2
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6.2.4.2 CogepxaHuve naketa

Bant 1
Bawr 2
Bawt 3
bawrt 4
Bant 5
Baint 6
Bawnt 7
bant 8
Bawnt 9
Bawnt 10
Bant 11
Bait 12
Bant 13
bant 14

Bant 1
Bant 2
bawnt 3
Bant 4
Bant 5
bant 6
bant 7
Bawnt 8
Bawnt 9
Baiit 10
Baut 11
Bawnt 12
Bant 13
Bawnt 14
Bant 15
Bawit 16

27 \26

25

4

3 2

2

21|2°

msb AnnHa Habopa gaHHbix ( = 44 pec)
3aronosok Isb
msb  Wms natypaneHoro norapudpma LNName (=02) [sb
msb Nma Habopa gaHHbix DataSetName Isb
HaGop gaHHbIX
msb LDName
Isb
msb HomuHanbHbIN a3oBbIfi TOK
(PhsA.Artg) Isb
msb HomuHanbHbIR HERTPanbHLIA TOK
(Neut.Artg) Isb
msb HomunHansHoe dhasoBoe HanpskeHue
(PhsA.VRig) Isb
msb HomuHansHoe BpemMs 3apepxku
(tq) Isb
Habop paHHbIX msb  Kawan pavHbix -  DataChannel #1
Isb
msb  KaHan aaHHbIX - DataChannel #2
Isb
msb  Kanan gaHHbIX - DataChannel #3
Isb
msb  Kanan aaHHbIX - DataChannel #4
Isb
msb  KaHan gaHHbix - DataChannel #5
Isb
msb  KaHan paHHbIX - DataChannel #6
Isb
msb  KaHan paHHbIX - DataChannel #7
Isb
msb  Kawnan gaHHbIX - DataChannel #8
Isb
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Baint 1 msb  KaHan faHHbIX - DataChannel #9
Baiit 2 Isb
Baiit 3 msb  KaHan gaHHbIX - DataChannel #10
Baiit 4 Isb
Baiit 5 msb  KaHas faHHbIX - DataChannel #11
Bant 6 Isb
Baiit 7 msb KaHan gaHHbIX - DataChannel #12
Baiit 8 Isb
Baiit 9 msb StatusWord #1
Bavit 10 Isb
Bavit 11 msb StatusWord #2
Bant 12 Isb
Bant 13 msb SmpCnt
Bant 14 Isb
Baiit 15 msb Mofpotios oncative
Baiit 16 ﬂoB c%g}?%ﬁ gg&cgﬁme Isb

PucyHok 13 — YHuBepcanbHbIil kagp

MpumeyaHUe — ECAM HEKOTOpble 3HAYEHUSI HANPSHXKEHUS WKW TOKA HE WMCMOMb3YHTCS, COOTBETCTBYHOL AN
o6nactb fo/mKkHa MMeTb 0603HavyeHne 0000 H mB ycTpolicTBe AO/MKEH ObiTb YCTAHOBMEH COOTBETCTBYKOLWMIA dhnar o
HeA0CTOBEPHOCTU.

6.2.5 BXoA CMHXpOoHU3aunmM cymmartopa

B 3aBucumocTtun ot TpeGOBaHVIVI BX04 CUHXPOHU3aUunnm Mmoxert ObITb ANNEKTPUYECKUM UM ONTUYECKNUM U A0/~
XeH yAOB/NETBOPATL C/IEAYOWMM HOpMaM:

-ycnoBue 3anycka: no nepegHemMy poOHTY MMMYNbca C NOTMYeckuM 3HadyeHnem O nnu 1 (TpurrepHbole ypoB-
HV NnpeAcTaB/iEHbl HUXE);

- TaKToBad 4actoTa: OAWH MMNYNbC B CEKYHAY;

- MoAynb CY: AO0/1XXeH NpoBepATb AOCTOBEPHOCTbL TOro, ABNAeTCA BXOAHOI‘/JI NMNYNbC NCKaXEHHbIM UKW HET.

dopma CUHXpoUMMynbca nokKkasaHa Ha pucyHke 14.

HanpsxeHve, cset

PucyHok 14 — ®dopma cuHxpoumnynbca

Opyrne Tpe6oBaHus.

OnTuyecknin BXop,

- Mopor cpabaTtbiBaHNsa: 50 % MakCcMmManbHOro CBETOBOM0O CUrHana, kak npeAcTaB/ieHO Ha pUCyHke 14.
- Te e pa3beMmbl, BO/IOKHA U T. f., 4TO UCNONb3ylTCa AN uudposoro Beixoga (cm. Tabnuyy 10).
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- OnuTensHoCcTb cuHxpoumnynsca: f, > 10 MKc.

- IHTepBan mexay cuHxpoumnynscamu: f > 500 mc.

Ons HU3KoBoONLTHOro BXoAa (Hanpumep, ANs NNaTbl pacluMpeHus)
- YpoBHU HarnpsikeHus: 10 unn 24 B.

- Mopor cpabaTtbiBaHus: 5 B.

- AnutensHoOCTb cMHXpouMnynbea: £, > 30 mc.

- IHTepBan mexay cuHxpoumnynscamm: > 500 mc.

- BxogHoit Tok: oT 1 o 20 MA.

Bxoa Hanps)eHWs Npu NUTaHUKM OT CTaHUUOHHOMN GaTapen
- YpoBHM HanpsbkeHus: oT 60 go 250 B.

- Mopor cpabaTtbiBaHus: 35 B.

- OnuTensHoOCTb cCUHXpouMnynbea: f, > 30 mc.

- IHTepBan mexay cuHxpoumMnynscamu: > 500 mc.

- BxogHoit Tok: oT 1 ao 20 MA.

MpumedaHunsn

1 CuHXpOMMNYnbC MOXeT GbiTb CreHepupoBaH OT OCHOBHOTO reHepaTopa TaKTOBbIX MMMYMNbLCOB UMK, Hanpumep,
ot GPS — npuemnuka. Takoe yCcTpOWCTBO OOLIMHO MMEET BbIXO4 C OTKPbITBIM KOMNMEKTOPOM, K KOTOPOMY MoAKmioveHa
Gatapes ctaHuuu. [ins 6onee ANWHHBIX paccTosHUI 1 Gonee BbICOKON TOMHOCTM HEOOXoaMM OnTUYECKUi Bxoa. Ecnn Het
npobnem ¢ AMC, cambim 3¢hheKTUBHBIM peLLeHneM SIBNSIeTCsl NPOCTOM HU3KOBOIBTHLIA BXOA.

2 WarotoBuUTENb OOKEH OnpeaennTb, Kakon MWCTOYHUK CMHXPOHM3auun TpaHcdopmaTtopa obecneuvBaeTt 3asB-
TNEHHYIO TOYHOCTb U3MEpPeHWsl U Kakue TpeboBaHUsi JOIKHbI MPeabsBrsATECA K MCTOMHUKY CMHXPOMMMNYNbCOB A BOC-
Npov3BeaeHUst 3TON TOYHOCTM (Hanpumep, MakCumMaribHOe BpeMsi HapacTaHusl W cnaga uMnynbca).

6.3 Tpe6oBaHUA K KOHCTPYKLMU aHaNoroBoro Bbixoaa HanpskeHUn
6.3.1 Pasbembl
CnepytoLume TUMbI pa3beMoB PEKOMEHAYHOTCS Kak pYKOBOACTBO.

Tabnuua 13 — Pasbemsbl

Pasbem BbigepxuBaemoe HanpsikeHue
nepeMeHHoro Toka, kB
Twin-BNC koHTakTHbIV ABOVHON pa3bem anst RG-108A <15
ODU — MINI — SNAP <2
Phoenix Miniconnec <2
M pwnmeyaHue—Phoenix Miniconnec moxeT He noagxoanTb 4ns Harpy3ku 2MQ.

MoryT NpUMEeHSITLCA KNeMMbl C BUHTOBBLIM KpEryieHUeM.

6.3.2 3azemneHue BbIxogHoro kabens

Mpu ncnonb3oBaHWU kKabens ¢ ABONHBLIM 3KPAHOM ANl BbINoSIHeHWUA TpebosaHui no OMC Ha noAgcTaHLUsAX
MoryT 6bITh NpeAcTaBeHb! pasfnyHbIe peLleHrst:

a) BHYTpeHHwWIA akpaH 3a3emMiieH ¢ O4HOK, a BHELLUHWIA — C ApYroi CTOPOHBI.

6) BHeLUHWI aKkpaH 3a3emMreH ¢ 06enx CTOPOH, a BHYTPEHHUIN — C OAHOWN CTOPOHBI.

) BHeLLHWIA 1 BHYTPEHHWIA 3KpaHbl 3a3eMrieHbl C 04HOI CTOPOHbI, a Apyras CTOpoHa — Yepes eMKOCTb.

7 Knaccudmvkaumsa mcnbiTaHnU

7.1 O6Lwue cBegeHun

UcnbiTaHys, ykasaHHble B HACTOSILLEM cTaHaapTe, KnaccuduLMpyHOT KaK UCIbITAHWSA C LeNbHo YTBEPXKAeHUs!
TUNa (ganee — TUMNOBbIE UCMLITAHKS), MPUEMO-CAATOUHbIE U crieumarnbHble.

Tunosble ucrbimaHus: BbINONHEHHbIe Ha DT T ogHOro TMNa, YTobbl NPOAEMOHCTPUPOBATL COOTBETCTBUE OAM-
HaKoBbIM TpeBGoBaHUsAM crieLmduKaLmm, 3a UCKIioHeEHMeM TpeGoBaHUiA NPy NPUeMo-CAaTOMHbIX UCbITaHUAX. OBoCHO-
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BaHHOCTb TUMOBOTO UCTILITAHKS HA TpaHcopMaTope C He3HauYUTENbLHOW MoaudmKaLmel nx Npu NCXoaHom cbop-
Ke AofkHa BbITe cornacoBaHa Mexay npousBoaUTENeM 1 3aKasunkom.

lpuemo-cOamoyHoe ucriimaHue: UCNbITaHWe, KOTOPOMY NoaBepraeTca Kaxabln otaenbHbIn 3TT.

CrieyuarnbHoe ucribimaHue: OTIMYHOe OT TUMOBOIO UM MPUEMO-COATOMHOrO U CorniacoBaHHOe Mexay npo-
N3BOAMUTENEM U 3aKa34YMKOM.

7.2 TunoBble UCMNbITaHUA

7.2.1 OcHOBHble BUAbI UCNbLITAHUN

K TMNoBbIM UCMbITaHUSIM (4N5 NonyYeHWs NoapobHon MHopMaLIMK caenaHbl CChINKM Ha COOTBETCTBYOLLIME
MOANYHKTbI) OTHOCATCS cnegytoLLme:

a) Ha yCTOMYMBOCTL K TOKaM KOPOTKOrO 3aMblkaHus (cM. 8.1);

6) Ha yCTOMYMBOCTb K MOBLILLEHHON Temnepatype (cMm. 8.2);

B) rPO30BbLIM UMMYLCOM (CM. 8.3.2);

r) KOMMYTaLMOHHBLIM UMNYNLCOM (cM. 8.3.3);

[) Ha yCTOMYMBOCTb K BRaXHOCTW (AN 3T T HapyXHOro ucnosnHexus) (cm. 8.4);

€) Ha YCTONYMBOCTb K paguonomexam (cm. 8.5);

X) Ha YCTONYMBOCTB K NepeHanpsikeHusm (cum. 8.6);

3) Ha YCTONYUBOCTb HU3KOBOSIETHLIX KOMIMOHEHTOB K NepeHanpsikeHnsm (cMm. 8.7);

1) Ha 3NEeKTPOMarHUTHYH0 COBMECTUMOCTL: 3Muccus (cM. 8.8.3);

K) Ha ar1eKTpoOMarHMTHyH0 COBMECTUMOCTb: YCTONYMBOCTL (CM. 8.8.4);

1) Ha NPOBEPKY TOUHOCTU ANs nameputensHoro 3TT (cm. 8.9);

M) Ha NpoBepKy TOYHOCTU ANg 3awuTHoro 3TT (cm. 8.10);

H) Ha NPOBEpPKY 3aLUUTHBLIX PEXUMOB paboTel (cM. 8.11);

0) Ha NPOoBEpPKY repMeTUYHOCTH (CM. 8.12);

M) Ha YCTON4YMBOCTbL Kk BUBpaumsam (cm. 8.13).

Bce ananekTpuyeckme NCbITaHWs BbINOMHSIOT Ha OAHOM TpaHcdopMaTope, eCNi He yKa3aHo MHade.

Mocne npoxoxaeHWs QUanekTpuieckMx TecToB cornacHo 7.2 3TT noggepratoT BCeM BUAaM npuemo-caa-
TOYHBIX UCTbITAHWIA B COOTBETCTBUM C 7.3.

7.2.2 lononHUTenbHbIE BUALI TUNOBLIX UCMbITaHWUA ANA LM poBOro Bbixoaa

Mpy AaHHLIX UCMLITAHWSIX BBIMOMHAETCS MPOBEPKA XapaKTepuUCTUK:

a) yeunutens nuHum (cm. 8.14.2.1);

6) npvemMHuka (cm. 8.14.2.2);

B) TOYHOCTMW YCTaHOBKW BpeMeHu (cM. 8.14.2.3).

7.3 NMpuemo-caaToUHble UCNbITAHUA

7.3.1 OcHOBHbIle BUAbI MPMEMO-CAATOUYHbIX UCMbITAaHUNA

Kaxgbi oTaenbHo B3saThIi OTT noggepratoT crnegytoLmMmM Buaam UCTbITaHUA:

a) npoBepka MapKMpoBOK BbIBOAOB (CM. 9.1);

6) MCNbITaHWe NepBUYHBLIX BBOAOB MOBLILLEHHLIM HAMPSKEHNEM NPOMBbILLTEHHO YacToThl (cM. 9.2);

B) U3MepeHUe YPOBHS YacTUYHbIX pa3psiaos (M. 9.2.2);

) NCMbITAHUE HU3KOBOSBTHLIX KOMMOHEHTOB MOBLILLEHHbIM HAMNPSPKEHUEM MPOMBILLIIEHHON YacToThl (CM. 9.3);

A) NpoBepka TOYHOCTH (CM. 9.4);

e) NpoBepKa repmMeTU4HOCTA (CM. 9.5).

MopsinoK UcMbITaHWA He HOPMKPOBaH, HO NMPOBEPKY TOUHOCTM BhIMOMHSIKOT NMOCNe BCEX OCTambHbIX.

MoBTOPHbLIE UCNBITAHWS HAMPSPKEHUEM MPOMBILLIEHHO YacToThl Ha NepBUYHBLIX BBoAAX NposoaaT npu 80 %
YyKa3aHHOro UCTbITATENIbHOrO HANPSPKEHNSI.

7.3.2 JlononHuTtenbHble BUAbLI NPUEeMO-CAATOUYHbIX UCNbITaHUI AnA uudpoBoro BbIXoaa

OTO UCMbITaHWS:

a) BONTOKOHHO-OMTUYecKol nepeaayum (cm. 9.6.1);

6) MeHO-NMPoBOOYHOM Nepeaaym (cMm. 9.6.2).

7.3.3 JononHuTenbHble BUAbI NPUEMO-CAATOUYHbIX UCNbITAaHUIA ONA aHANoOroBoro BbixoAa

(cMm. 9.7).

7.4 CneumnanbHble UCTbITAHUA

7.4.1 OcHOBHbIle BUAbI cneuuanbHbIX UCNbITAaHUN

Mo cornalueHuto Mexay N3roToBUTeNeM 1 3aKkasvnukom NpoBoaATCS crneaytoLme Buabl cneumansHbIX UCTbl-
TaHWiA:

a) Ha YyCTONYMBOCTb K Cpe3aHHOMY rpo30BOMY UMMyrbey (cM. 10.1);

6) NpoBepKa eMKOCTW WU TaHreHca yrna AUanNekTpuiecknxX noTepb U30NSaLUMOHHOW XnakocTu (cMm. 10.2);
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B) Ha YCTOM4YMBOCTL MEPBUYHBLIX BBOAOB K MHOXECTBEHHbLIM cpe3aHHbIM uMnynbcam (cm. MOK 60044-1,
npunoxexue C);

r) npoBepka MexaHu4eckon NnpovHocTu (cm. 10.3);

A) NpoBepka TOYHOCTM NpY HANUYUU rapMoHUK (cm. 10.4);

€) Ha COOTBETCTBME NPUMEHAEMON TexHonornm (cMm. 10.5).

8 TunoBble ucnbITaHUA

8.1 UcnbiTaHUA Ha TepMUYECKYIO CTOMKOCTDb

WNcnbitanne OTT Ha TEpPMUYECKYHO TOKOBYIO CTOMKOCTL Ji- 4OSHKHO GbiTe NpoBeAeHo KpaTKoBpeMeHHbIM
TOKOM B TeMnepatypHom pexxume oT 10 °C go 40 °C npu cneayowmx ycnoBusax:

- KOMBWHAa LA BCMOMOraTeIbHOro HanNPsHKEHUs! 3N1IEKTPONUTAHUA U BTOPUYHOWM Harpysku AorkHa co3gaBaTb
MaKcMMarbHOe 3HaYeHne MOLWHOCTW BTOPUHHOIO KOHBEPTEPA;

2 2

- Tok I B nepuoa spemenu t ot 0,5 0o < 5 ¢ gomkeH UMeTb 3Ha4YeHne 1<t He meHee It(, -

WcnblTaHne Ha gMHAMUYECKyo CTOMKOCTb MPOBOAAT NPY cneaytowmX YCNnoBuaXx:

- KOMBVHAaLWA BCNOMOraTeNbHOro HaNPSHKEeHUs! ANIEKTPONUTAHUSA U BTOPUYHOM Harpysku AoskHa co3gaBaTth
MaKcUManbHoe 3HaYeHNe MOLLHOCTY BTOPUYHOIO KOHBEPTEpPA;

- MKOBOE 3Ha4YeHWe NepBNYHOTO ToKa Iy, AOIMKHO BbiTh HE MEHee HOMUHANBLHOrO ANHAMUYECKOro Toka I,
(no KpaliHelh Mepe Anst 0QHOro NuKa).

WcnblTaHust Ha gUHAMUYECKYHo 1 TEPMUYECKYIO CTOMKOCTb MOryT 6bITb 06beAnHEeHbI Npyu YCIOBUK, YTO OC-
HOBHOW NUKOBBLIA TOK I« HE MeHbLLIe HOMUHAIILHOTO AUHaMUYecKoro Toka I,

CuunTaeTcs, uTo TpaHchopMaTop Bblaepkarn UcnbITaHUA, eCnn Nocne oxXNaXaeHWsa 4o TeMnepaTypbl OKpyxa-
toero Bo3gyxa (oT 10 °C go 40 °C) oH ygosneTsopsieT criefyowum TpebosaHusaM:

a) He MeeT BUAMMbIX NOBPEXAEHWUI;

6) BblAePXKVBAET AMANEKTPUYECKME UCTIbITaHUS (Yka3aHHble B 9.2.1) npu HanpsbkeHusix, cocTasnsiioLmx 90 %
3Ha4YeHWi, 3agaHHbIX ANs NepBUYHbIX BBOOOB;

B) HE UMeEeT CYLLECTBEHHbIX YXyALLEHUA N30MnaumMm psiaomM ¢ MOBEPXHOCTLIO MPOBOAHMKA NOCE UCTIbITAHUSA
(Hanpumep, KOKCOBaHUS).

OueHouHbIe KpUTepun 6) 1 B) He MOTYT BbITb COOTHECEHbI, MOCKOSBbKY 3aBUCAT OT KOHCTPYKUMKM OTT, Hanpu-
Mep € pa3gerbHbIM N30NSITOPOM.

MpoBepka No NyHKTY B) He TpebyeTcsi, ecnv NNOTHOCTb ToKa B NEPBUYHOM NPOBOAHMKE COOTHOCUTCS C
HOMMWHasbHLIM TEPMUYECKUM KpaTKOBPEMEHHLIM TOKOM U He NpeBbIaeT:

- 180 A/MM?, ecrin NPOBOAHNK N3 Meau 1 ero NpoBoAUMOCTb He MeHee 97 % 3HadveHus, aaHHoro B MOK 60028;

- 120 A/ MM?, eCr NPOBOAHWK U3 arFOMUHUS U €10 NPOBOAUMOCTL He MeHee 97 % 3HaueHWsi, JaHHOro B
M3K60121.

MpumedyaHune— OnbiT 06CNyXMBaHUsI NOKA3bIBAET, 4YTO TPeBOBaHUA K TEPMUHECKOW CTOMKOCTU B LIENOM
BbINOTHAIOTCA B Cliydae NpuMeHeHus Aans n3onsauum Kknacca An npuv ycnoeun, 4To NNOTHOCTL TOKa B NEpBUYHOM NpOBOA-
HUKE COOTHOCUTCA C HOMUHalbHbIM TOKOM KOPOTKOro 3amblkaHuA, He Nnpesbllas yKa3aHHbIX 3HaYeHW.

Takum o6pa3om, ecriv JOCTUrHYTO cornacue Mexay U3roTOBUTENEM W 3aKa3uMKoM, TO B COOTBETCTBUU C
aTuM TpeboBaHnem MoXeT BbITb NpoBeAeHa U NMpoBepKa N30NALNN.

8.2 UcnbITaHMe Ha YCTOMYMBOCTDL K NOBLILLEHHOW TeMnepaTtype

Llenb gaHHoro UcnbiTaHWs!, BLIMONTHAEMOro B COOTBETCTBUN ¢ TpeboBaHUAMMK 6.1.2, — nokasaTb, Uto TT
cTabunbHbl K konebaHuam TeMnepaTypbl, €Crnv AnanasoH ee NoBblleHus He 6onee 1 Keu.

TemMnepaTypa oKpyKatoLLero Bo3ayxa Ha MecTe UcnbiTaHui gosmkHa bbb ot 10 °C go 30 °C.

TpaHcopmaTopbl 4NA AaHHOTO UCTIbITAHWS YCTaHABNUBAIOT Tak Xe, Kak U B YCNOBUAX 3KCNNyaTaL .

TemnepaTypHOe NOBbILLEHUE MOXET ObITb M3MEPEHO TEpMOMETpaMU, TepMonapamn Unu apyriMu nogxoast-
MMM YCTpOACTBaAMMU.

Ecnn 3TT nmeet 60nee 04HOr0 BTOPUYHOTO KOHBEPTEPA, UCMbITaHWE A0MKHO ObITb BbINOMAHEHO HA KAXKAOM
N3 HUX.

OTT cuntaeTcs BblAEPKABLUUM UCTIbITAHWE, ECIN:

a) TemnepaTypHoe NoBbILLEHNe COOTBETCTBYET ANanasoHy 3Ha4eHUi, AaHHbIX B 5.1.6;

6) nocre oxnaxaeHus Ao TeMnepaTypbl OKpyKaloLLero Bozayxa yaoBNeTBopsieT criedyowmM TpeboBaHUaM:

1) HET SIBHbLIX BUAUMbIX NOBPEXAEHWN;

2) MOrpeLUHOCTY He OTNNYAOTCA OT 3aperMcTpUMpoBaHHbIX Nepea Hauyasiom ucrbitaHust 6onee YeM HanonoBu-
Hy Npeaerna norpeLlHoCcTU ANA AaHHOO Knacca TOYHOCTU.
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8.3 UMnynbcHbIe UCTIbITAHUSA HAa NepBUYHLIX BBOAAaX

8.3.1 O6wue nonoxeHusn

8.3.1.1 OkpyxatoLLuin Bo3ayX

ATmocdepHble ycroBust U chakTopbl AOMKHLI cooTBeTcTBOBaTH MOK 60060-1.

Ona OTT ¢ Bo3AayLUHOW BHELWHEN U3onsaumuein NpUMEHST HOPMUPOBAHHDIN NONPaBOYHbLIN KOADPUUUEHT K.

Ona OTT TonbKo ¢ BHYTPEeHHel N30MnsIumMeit, Ha KOTOPYIO He BAUAIOT YCIIOBWSI OKpyXatoLLen cpeapl, norpa-
BOYHbIN KO3DDULMEHT Ki- HE UCMONB3YIOT (Jaxe ecnu HOPMUPYIOT).

8.3.1.2 Mpoueaypa UcrnbiTaHNS NOBbILLEHHON BAAXHOCTbIO

Ons ucnbiTaHW NOBLILLIEHHOW BNAaXKHOCTbIO MONpaBoYHbIN koadhduumeHT He npumeHsioT. Mpoueaypa ucnbl-
TaHua cooTeeTcTBYeT MOK 60060-1.

8.3.1.3 Ycnoeus npoBegeHUA UCNbITAHUI ANst 9NEeKTPOHHbLIX TpaHCchopMaToOpOoR TOKa

OunanekTpuyeckue UCTbITaHWUS NPOBOAAT, KaK yKazaHO B YCNOBUAX 3KCTyaTaLuu, Ha NOAHOCTLI0 cobpaH-
HbIX OTT ¢ TWaTeNbHO OYULLEHHBIMW BHELLHUMU MOBEPXHOCTAMU U30NMPYIOLLIMX HYacTew.

OTT AonKHbI GbITb CMOHTUPOBAHBI AN UCTILITAHWUS C HAMMEHBLLMMW KIMpEHCcaMK U BLICOTOW, Kak onpeaerne-
HO U3roToBUTENEM.

O6opyaoBaHuWe, UCNbITaHHOE HA 3TOM PACCTOSAHWUM A0 MOBEPXHOCTW 3€MITU, CYUTAIOT YAOBNETBOPUTENbHBLIM
npu paboTe Ha eLue 60fbLLEM PaCCTOAHUU.

OvanekTpuyeckue ucnbitaHna TT ¢ U3onNsLMEn U3 CXaToro rasa NPOBOAAT NPU MUHUMANbHOW aKCryaTa-
LIMOHHOMN MIIOTHOCTU P i, KOTOPAA MOXET BbITh BhipaXeHa kak AasneHue npu 20 °C. Ecnn Bo Bpems ncnbiTaHus
TemMnepaTypa oTIM4aeTCcs OT yKasaHHOW, To JaBneHue HeobxoaMMO OTperynMpoBaTth B COOTBETCTBUN C MUHUMATb-
HO aKCnnyaTauUOHHON MIIOTHOCTLIO.

TeMnepatypa v AaBreHue rasa Bo BPeMst UCMbITaHWI A0IMKHbI BbITb 3adiMKCMpPOBaHLI U 3aperncTpupoBaHb! B
oT4yeTe 06 UcnbITaHWAX.

8.3.1.4 Peructpauumu

Mpy UMNYNBbCHBIX UCNBITAHUSIX PErUCTPUPYIOT NUKOBbIE 3HaUEHUS1 U hOPMbl BOSTHBI K&XKA0r0 UMMYybea.

8.3.2 UcnbiTaHne rpo3oBLIM UMMYNLCOM

OTT nenbITbIBAOT MPO30BLIM UMMYILCOM corflacHo 6.1.1.2.3. UcnbiTaTenbHoe HanpsXeHue A0MKHO COoT-
BETCTBOBATb 3HaYeHWo, NpyBegeHHoMy B Tabnuuax 3,4 15 8 MOK 60044-1, B 3aBUCUMOCTU OT HOMUHAIIbHOTO
3HAYeHUst HanBbICLLEro paboyero HanpskeHWst 4ns 06opyaAoBaHUS U YKA3AHHOTO YPOBHSA NPOYHOCTU U3OMALIMN.

UcnbiTaTensHoe HanpskKeHWe NPUMEHSIFOT MeXAy NMHeHbIMU BBOAAMU MEPBUYHOIO AaTyunka Toka, coeau-
HeHHbIMK ¢ 3emneli. Kapkac, Koprnyc 1 Bce BTOpUYHbIE BbIBOALI (€CMU UMEITCS) COeANHSIOT BMECTE U C LUMHOW
3asemneHust.

Ons oBHapyxeHWs 0TKasa NPOBOANAT AOMOMHUTENbHYIO pernucTpauuio.

Mo BbIGOPY N3roTOBUTENS TPaHchopMaTOp NOAKNHOYAKOT K:

- 3a3eMI1eHuIo Yepes Noaxoasilee perncTpupytoLLee ToK yCTPOUCTBO;

- BTOPWYHBIM BbIBOAaM (ECNN UMEHOTCS1) Yepes YCTPONCTRO, perucTprpyloLLiee COOTBETCTBYIOLLME CUrHASbI
Ha BbIXxoAe BO BPeMs UCMbITaHMS (B NPOTUBHOM Crydae BTOPUYHbIE BbIBOALI COEUHSIIOT BMECTE U 3a3eMIISIoT).

MpumedyaHune— Ecnu He onpedeneHo nHave, JOMKHO GbITb BbINOMHEHO UCTbITAHWE MOMHOCTHIO YKOMIIEK-
ToBaHHoro JTT, BKMoYasi yCTPOWCTBO COINAcoBaHUsl U NMIMHUK Nepedaqm, a Takke BTOPUYHLIN KOHBEPTEp.

8.3.2.1 MepBKWYHbIE BBOAbLI C Up < 300 kB

UcnbiTaHne NpoBoAsAT ANs MOMOKUTENBHOR M 0TpULATENBHON NONSIPHOCTEN € NpunoxeHvem 15 nocneaosa-
TesbHbIX UMMYLCOB K KXo U3 HUX 6e3 nonpaski Ha aTMocdepHble ycnosus. OTT cunTaoT npolleawnm
UCMbITaHWS, ecrn:

- He NpoUCXoauT 3MeKTpuYeckoro Npobosi B <HeCaMOBOCCTaHaBUBAOLWENCA» BHYTPEHHEN U30NSLMN;

- He BO3HUWKaeT NoBEepXHOCTHOro Npobosi B «tHECAMOBOCCTaAHABNMBAIOLLLEACS» BHELLHEH U30Nsaumm,;

- IpoucxoauT He 6onee ABYX MOBEPXHOCTHLIX NPOBOEB NPU KaXAoM MOAPHOCTU B «CaMOBOCCTaHaBMBato-
Leics» BHeELLHeN n3onsaumu;

- He oBHapykeHo Apyroro CBUAETENLCTBA OTKa3a U30NSALMM (Hanpumep, M3MeHeHWs1 hopMbl 3aperucTpupo-
BaHHOro UMMybca).

MpumedaHne— [ns ncneiTaHms BHELWHEN M3onaumMm npuknageieatoT 15 nonoxmTtensHblx n 15 otpuuarens-
HbIX MMMYNBCOB. ECnm No cornacoBaHuio Mexay U3roToBUTENEM U 3akaszymkom GyayT npoBedeHbl BCe Apyrvie UCTIbITaHus,
TO ANA NPOBEPKU N30NAUNKU KOINMYECTBO NPO30BbLIX UMMYINBbCOB MOXET ObITb YMEHbLLUEHO 0 Tpex B Ka>|<,q017| NnoNAPHOCTN
COOTBETCTBEHHO 6e3 MonpaBkN Ha aTMOCHEPHbIE YCIOBUSL.

8.3.2.2 [NepBu4Hble BBOALI € U, 2 300 kB

WcnbiTaHne NpoBoasaT 415 NMOSNIOKUTENBHOW U OTpULIATENbHON NMOMNSPHOCTER C NpUrioXkeHneM Tpex nocnego-
BaTeNbHbIX UMMYMLCOB K KaXaoW U3 HUX 6e3 MonpaBKky Ha aTMocepHble yCroBuA.
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OTT cunTatoT BblAepXKaBLLUMM UCTIbITAHKE, eCNN:

- He MPOUCXOAMNT 3NEKTPUYECKOro Npobos;

- He 06HapyKeHo Apyroro cenaeTeNbCTBa 0TKasa U3onsuum (Hanpumep, UBMeHeHUs1 3apercTpUpoBaHHOM
OpMbI BOSHbI).

8.3.3 UcnbiTaHUe KOMMYTaLMOHHbBIM UMMYBECOM

OTT ncnbITbIBaOT KOMMYTALMOHHBIM UMMYNBCOM cornacHo 6.1.1.1 ¢ 3HaYeHnaMM aMnnMTyabl, 4aHHLIMU B
Tabnuue 4 8 MOK 60044-1, B 3aBUCUMOCTI OT HOMUHANBHOTO 3HAYEeHWS HanBbIcLero pabovero HanpskeHUs ans
060pya0BaHNA 1 YKa3aHHOTO YPOBHS MPOYHOCTN 3onsaummn. cnblTaTernbHoe HanpshkeHWe NpuknagsiBaoT Mexay
NVHEeRHbIMW BBOAAMM NEPBUYHOTO AaTyMKa ToKa, CoeAMHEHHBIMU BMeCTe U ¢ 3emnelt. Kapkac, Koprnyc u BTopy4-
Hble BbIBOAbI (ECINW UMEITCS) COEAMHSAOT BMECTE M NOAKNI0YAIOT K LUMHE 3a3eMIeHNs.

Mo BbIGOPY NpoM3BOAUTENS TPaHchopMaTop NOAKNOYAINT K 3eMI1e Yepes 3anuckiBaroLLee TOK YCTPOUACTBO.
BTopuyHbie BbIBOABI (ECIM UMEKOTCSI) COEAUHSIIOT BMECTE M 3a3eMISAT UMW MoAKMHoYatoT K YCTPOUCTBY Anst
perucTpaLmn COOTBETCTBYOLLEN BbIXOAHOW BENUYMHBLI BO BPEMS UCTbITaHUS.

WcnbiTaHve NpoBoasT Anst NOMOXUTENbHON 1 OTpULIATENBHOW MONSPHOCTEN ¢ NpunoxeHueM 15 nocnegosa-
TenbHbIX MMMNYNBLCOB K KaXAO0M U3 HUX C NOMpaBKoW Ha aTMocdepHbIe YCIoBUS.

OTT cunTatoT BblAepXKaBLLUMM UCTIbITaHKE, eCrn:

- He MPOUCXOANT ANEKTPUYeckoro Npobost B «<HeCaMoOBOCCTaHABMUBAOLLENACA» BHYTPEHHEN N30NSaLUK;

- He BO3HMKAET NOBEPXHOCTHOIO NPOBUBHOMO HaNpPsPKEHNA B « HECAaMOBOCCTaHABIMBAOLWENCA» BHELUHEW
N30MALMK;

- npouncxoauT He Bonee ABYX MOBEPXHOCTHLIX NPOB0EB Ha Kax oW NONAPHOCTU B «CAMOBOCCTaAHABIMBAI0-
Lencsay BHeLUHen n3onauum;

- He obHapy)XeHOo APYroro CBUAETENLCTBA OTKa3a U3oNsauMmM (HanpuMmep, USMeHeHUs 3aperucTpUpoBaHHOM
bopMbI BOSHbI).

8.4 UcnbiTaHNe Ha YCTOWYUBOCTb NOBbILWEHHOW BRAXHOCTLIO 3MEKTPOHHLIX TpaHcdopMaTopoB
TOKa Hapy>XHOro UCMOITHeHUA

UTo6bl NpoBepUTL paboTy BHELLHEN N30MsILMK, TpaHCOPMAaTOpbl HAPYKHOMO TUNA UCNBITLIBAIOT NOBbLILLIEH-
HOW BNaxHoOCTbio B cooTBeTCTBUM ¢ MOK 60060-1.

8.4.1 MepeuuHbie BBOALI € U, < 300 KB

WcnbiTaHue BbIMONHSOT cornacHo AaHHbIM Tabnuubl 3 B MOK 60044-1 npu Hanps)XeHWU NPOMbILLIEHHOM
YacToThI C MOMpaBKoi Ha aTMocdepHbIe YCITOBUS.

8.4.2 MNMepBuyHbIle BBOALI ¢ U, > 300 kB

McnbiTaHue NpoBogAT Mpu HarnpsXKeHUn KOMMYTaUMOHHOTO UMMynNbca B COOTBETCTBUM C Tabnuuein 4 B
MOK 60044-1.

8.5 UcnbiTaHne Ha BNUsSIHKUe paguonomMex

Cm. MOK 60044-1.

8.6 UcnbiTaHMe Ha YCTOMYMBOCTBL K NepeAaBaeMbiM NOMeXaMm OT nNepeHanpshkeHUs

Cm. MOK 60044-1.

8.7 UcnbiTaHMe Ha YCTOMYMBOCTb HU3KOBOMLTHLIX KOMMNOHEHTOB K NepeHanpsiKeHUo

8.7.1 YenoBua UcnbiTaHui

ATMochepHbIe YCNoBUS BO BpEMs! UCTILITAaHWUA A0MKHBI ObITh Crieayowumu:

- Temnepartypa okpyxatoLero sosgyxa: 15 °C ... 35 °C;

- OTHOCUTEbHasA BNaXHocTb: 45 % ... 75 %;

- aTMocdepHoe gasnenue: 86 ... 106 klMa.

8.7.2 NpuMeHeHMe UcnbITaTeNbLHOIO HanNpPsHKeHUA

WcnbiTaTensHoe HanpsbkeHWe NpuKnagsisaoT K BBogam noakmiodeHust 3TT B HOpMaribHBIX U CyXUX YCno-
Busix 6e3 camoHarpeBsaHusl.

Kaxxgas HesaBvcumast Lienb A4omkHa 6bITb MpoBepeHa Npy yKkaszaHHOM UCTbITaTeNbHOM HanpshKeHUn OTHO-
CUTeNbHO BCEeX OCTanbHbIX, COeANHEHHbIX BMECTE U NOAKIIOYEHHbIX K 3eMre.

a) ns ucnbiTans Mexay AaHHOW U ocTanbHbIMM LIeNsiMY Bee NoAKIioYaeMble KneMMbl Heo6XoauMo co-
eVHUTL BMecCTe;

6) Ans Bcex UcnbiTaHuiA Lieny, noakrtoYaeMble K 3emre, A0STKHbI BbITb COeAUHEHbI aHasIorMUYHbLIM 06pa3omMm.

Ecnu aTo He o4eBMAHO, TO HE3AaBUCHMBIE LIEMN, HANMPUMEpP BTOPUYHLIN KoHBepTep 1 CY, ONUCLIBAOTCA U3ro-
TOBUTENEM.

UcnbiTaTesbHble HanpskeHUst NpUKNaabiBaoT HEMOCpeACTBEHHO K BBoAgaM. OTKpbLITbIe YacTU YCTPOWCTB C
repmMeTU31poBaHHLIMU KOPyCaMu NOKPbLIBaT MeTanM4eckon ornbron, 3akpbiBaroLLen Kopryc LIeNMKoM, Kpome
BBOJOB, BOKPY KOTOPbIX OCTaBMSIOT NPOMEXKYTOK, UTO6bI M3bexaTb X MOBEPXHOCTHOIO NPobost.

8.7.3 UcnbiTaHue Ha YCTOWYUBOCTb K MOBLILIEHHOMY HanpsiXeHUIo NPOMBbILLNEeHHON YacToThbl

WcnbiTaHre Ha YCTOMUMBOCTD K HAMPSPKEHUEO MPOMBILLITEHHOM YaCTOTbI MPOBOAST C MPUMEHEHNeM AaHHbIX 6.1.1.3.
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NCTOUYHMK HaNpsXeHnsa JO/MKeH 6biTb TaknuM, YTOObI NPU NPUAOXeHnn 50 % 3HavYeHNs K UCNbITYeMOMY yCT-
poiicTBY NageHne HanpsxeHus 6bi10 meHee 10%.

MorpewHOCTb NCXOA4HOTO HAMpPSAXeHna He 6onee + 5 %.

3T0 HanpshXXeHne A0/HKHO BblTb 4OCTATOYHO CUHYCOUAANBbHbBIM C YacToTol OT 45 g0 65 My n11bo NOCTOAHHOrO ToKa.

HanpseHne He3aMKHYTOW Lenu NCTOYHUKA NepBOHaYanbHO cocTaBnsieT He 6onee 50 % yka3aHHOTO UCMbI-
TaTenbHOrO, 3aTeM NpuUKNagbiBaeTca K UCNbITyeMoOMY 06bekTy. HanpsxeHue JOMXKHO BO3pacTaTb 40 yKa3aHHOro
3HayeHus, 4yTobbl He BO3HUKIO NepexofHblX NPOLLECCOB, U NOALEepPXMBATLCA B TedyeHMe 1 MUH, a 3aTem naaBHO
CHU3NTLCA [0 HYNA C Hanbonee BO3MOXHOW CKOPOCThIO.

OUueHOYHble KPUTEPUUN: HE JOJI)KHO BO3ZHUKHYTb MOBPEXAEHUA UIN NOBEPXHOCTHOIO Npobos.

8.7.4 lVicnbiTaHWe Ha YCTOMWYMBOCTb K UMMNY/bCHbIM HaNpshKeHUAM

NcnbiTaHne Ha yCTOWYMBOCTb K UMNY/IbCHbIM HaNpsXXeHWsAM NPOBOASAT COrnacHo gaHHbiM 6.1.1.3 ¢ npuno-
XeHnem cTaHLapTHOro rpo3oBOro MMnysibca B cootsetcTeum ¢ MIOK 60060. MapameTpbl cnegywouine:

- BpemMsa HapacTaHus cppoHTa mmnynbca: 1,2 mkc £ 30 %;

- ANNTEeNbHOCTbL MMNynbca Ao nonaycnaga: 50 mkc + 20 %;

- BbIXoAHOW mmnegaHc: 500 Om = 10 %;

- BbIxoaHasa aHeprua: 0,5 Ox = 10 %.

[nuHa kax[oro ncneiTatenbHOro kabena f4na nogsofa BbICOKOTO HANpPsAXeHUsa He okHa 6biTe 60nee 2 m.

NMnynbcHOe HanpsXXeHue NpUKNagbiBalT KAOCTYNHbIM C BHELWHEW CTOPOHbI yCTPOiCTBA COOTBETCTBYIO-
WMM TOYKaM, APYruM LensaMm v He3alwUuWweHHbIM TOKONPOBOAALW MM YacTAM, NOAK/IIOYEHHBIM K 3EMJIE.

Bo Bpemsa ucnbiTaHWA Ha yCTPOMNCTBO NofaldT BXOAHbIE U ApYyrMe BCcnomoratesibHble HanpsXeHus.

TpU NONOXUTENBHbLIX U TPU OTpULLATENbHbBIX UMNYIbCA NPUKNAAbIBAIOT C UHTEPBA/ZIOM He MeHee 5 c.

OUueHOYHble KpUTEPUN: HEe JO0/KHO BO3HUKHYTb MOBEPXHOCTHOrO npo6os, 4Tobbl 3TT nocne ncnbliTaHWs no-
npexHemMy COOTBETCTBOBAJI OCHOBHbIM Tpeb6oBaHUAM, NpeAbsABAAEMbIM K TOYHOCTH.

8.8 lcnbiTaHMA Ha 3/IEKTPOMArHUTHYO COBMECTUMOCTb

8.8.1 0O6wWMe NonoxXeHns

McnbiTaHna Ha NnogTBEPXAEHUE COOTBETCTBUA BbIMOMIHAKT corsiacHo 6.1.5.

B 6onbwnHcTBe cnydyaeB OTT moxeT 6bITb pas3fesnieH Ha HECKO/TbKO OCHOBHbIX YacTei, Hanpumep pacnoso-
XEHHbIX B LyMTax ynpaBneHna n Bobiactn KoMMyTaunoHHoin annapatypbl. AcnbiTaHnsa Ha OMC, cooTBeTCTBYIO-
wue NnpuMeHAeMoi TeXHONOrnn, MoryT 6bITb NpoBeAEeHbl 418 KaX0W N3 OCHOBHbIX COCTaBHbIX YacTel OTAe bHO,
Ha pa6oTatowem OTT B LLE/IOM UM CMOAENNPOBAHHbBIX OTCYTCTBYIOLWMNX YACTAX.

OcCHOBHble cocTaBHble yacTy 3TT B c60pe nokasaHbl Ha pucyHke 15.

O60o3HauyeHuns

1 — BbICOKOBO/IbTHaS JIMHWS; 2 — W30MATOP; 3 — MNPOBOZ, 3a3eM/IEHNSI; 4 — CUrHaUIbHbIA MOPT;, 5 — ynpaBnsoLWwwmiA nopT;
6 — KOMMYHWKALMOHHBIA MOPT; 7 — KaHa/ 3MUCCUM NEPEMEHHOTO TOKa; 8 — KaHa/l 3MUCCUM MOCTOSIHHOTO TOKa

CocTtaBHast 4acTb 1 «HapyXHas 4acTb» B 30He TpaHCOpMaTOpHOW MoACTaHUuM
CocraBHast 4aCTb 2. «BHYTPEHHAA 4acCTb» B 30HE LUMTA Yrpas/ieHVs
PucyHok 15 — CocTaBHble yactu ITT, nognexatine ucnboitTaHnio Ha IMC
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8.8.2 O6wume TpeGoBaHUA NPU UCNBITAHUAX HA 3MEKTPOMarHUTHYI0 COBMeCTUMOCTb

O6wwme TpeGoBaHMs Npu UcnbiTaHuax Ha OMC onucaHbl B MOK 61000-4-1 u CISPR 11. inuHa kabens
Mexay OTT, obopygoBaHMeM 1 COCTaBHLIMU YacTsaMK 1 1 2 AormkHa ObITb MakcUMarbHOM, yKasaHHOW U3roToBUTe-
neM, a ero CTpyKTypa — COOTBETCTBOBaTb NpeanonaraembiM yCroBUsAM SKCrlyaTauuu.

8.8.3 UcnbiTaHuA 3neKTpPoMarHUTHOW 3MMCCUU Ha COBMECTUMOCTb

UcnbiTaHua amuccun npoeoaat cornacHo CISPR 11 ana rpynnel 1 knacca A. Bonee npeanoytTutensHo
BbIMOSHATbL UCTLITAHUE NP NosnHon cbopke STT, HO A4NA NPOCTOThI U €CAIU HEKOTOPbLIE YacTU He coepKaT 3J1eKT-
pUYECKUX KOMMOHEHTOB, OHO MOXET BbITb BbINOSIHEHO HA OCTaBLUMXCA YacTAX COOPKU.

8.8.4 UcnbiTaHMA Ha YCTONYUBOCTL K 3NEKTPOMarHUTHLIM NoMexam

UcnbiTaHue gomkHo BbITe NpoBeAeHO NocneoBaTesNlbHO HA OCHOBHbLIX NOpTax, naeHTUdUKaLmMs KOTOPbIX
npvBefeHa Ha pucyHke 15.

8.8.4.1 VcnbiTaHue Ha YCTOMYNBOCTb K rapMOHUYECKUM Y UHTEPrapMOHUYECKUM noMexam

McnbiTaHue BeinonHsoT cornacHo M3K 61000-4-13 npu cteneHn BO3AENCTBUA, COOTBETCTBYIOLLEN Krnaccy 2
(nonHoe rapmoHu4eckoe uckaxeHue 10 %). Kputepum oueHkun npuseaeHs 8 6.1.5.3.

8.8.4.2 UcnbiTaHne Ha yCTONHNBOCTL K MEANEHHOMY U3MEHEHMNIO HaNPSXKeHUA 3NeKTPonUTaHns

UcnbiTaHne nposoasat cornacHo MK 61000-4-11 a4na anekTponutaHus Hanps)keHUeM nepemMeHHOro Toka n
M3K 61000-4-29 — anga noctosiHHOro Toka. NameHeHue HanpsbkeHus coctaenseT oT + 10 % go — 20 % Homu-
HarnbHOro 3Ha4YeHUsA 3NEeKTPOrNUTaHUA NepeMeHHOro Toka u oT + 20 % Ao — 20 % anekTponuTaHUA NOCTOAHHOTO
Toka. Kputepum oLieHkun npuseaeHsl B 6.1.5.3.

8.8.4.3 UcnblTaHue Ha YCTONUMBOCTL K NpOBasiam U KOPOTKUE NpepbliBaHUAM HANPSXKeHNA

WcnbiTaHne gormkHO 6bITk BbiNonHEHOo coracHo M3K 61000-4-11 ana anekTponuTaHua HanpskeHUeM nepe-
MeHHoro Toka n M3AK 61000-4-29 — ana nocToAaHHOro Toka.

MpoBan HanpsKeHUS 3MEKTPONUTaHUA NEPEMEHHOro Toka Npu UcnbiTaHuu coctaenseT 30 % ero HoMUHanL-
Horo 3HaveHus B TeveHue 0,1 c. VcnbiTaHna Ha KOpoTKoe NpepbIBaHWUe 3TOro HaNPsHKeHUs NPOBOAAT C ASIUTESIbHO-
cTbto 0,02 c.

MpoBan HanpsKeHUs ANeKTPONUTaHNA NOCTOAHHOIO TOKa NPW UCNbITaHUK cocTasnAeT 50 % ero HoMUHanb-
Horo 3HaveHus B Tederune 0,1 c. UcnbiTaHue Ha KOpOTKOe NpepbIBaHNe 3TOro HaNpPsXKeHWUA NPOBOAAT C ANNTENb-
HocTblo 0,05 ¢ (HU3KuiA nMneaaHc).

Kputepun oueHku npuseaeHsl B 6.1.5.3.

8.8.4.4 VicnbiTaHNe Ha yCTOMYMBOCTL K UMMYSbCaM HanpsbkeHUst

VcnblTaHWe AomkHo 6bITh BbiNonHeHo cornacHo MOK 61000-4-5.

[Mpw NcbITaHAN NPUMEHSIIOT KOMBUHUPOBaHHIV reHepaTop uMnynbcos (M3IK 61000-4-5, 6.1) co ctaHaapTu-
30BaHHON hopMoii rpo3oBoit BonHbl 1,2/50 Mkc u - 8/20 mkc (kopoTkoe 3aMblikaHue). cnbiTaTenbHbIA ypoBeHb
UMMYMbCHBIX HanpsXeHWA cooTBeTcTByeT Knaccy 4 (4 kB B 06bivHOM 1 2 kB B andddpepeHumnansHom pexume).

KpuTepun oueHkun npueeaeHsi B 6.1.5.3.

8.8.4.5 NcnbiTaHne Ha yCTOMUMBOCTb K BLICTPLIM NMEepeXoHbLIM 3M1eKTPUYECKUM NpoLieccam

WcnbiTanne nposoaar B cootTseTcTBMU ¢ MOK 61000-4-4.

UcneiTaTenbHbIN ypoBEHb HANPSKEHWA COOTBETCTBYET Knaccy 4 (4 kB HanpshkeHUs Npu YacToTe NoBTope-
HWUA 2,5 K'Y Ha NopT anekTponuTaHusa 1 2 KB npu yactote nosTopeHna 5 k'L Ha BBoAe/BbIBOAE cUrHana AaHHbIX U
nopToB ynpasneHUsA B 06bMHOM pexxume). cnbiTaHne AoMmKHO 6bIThb BLIMOMHEHO C UCNOMNb30BaHUEeM 3aKUMOB Ha
nopTax a1eKTPONUTaHns U TOKOBbIX KNnewlen Ha nopTax CBs3v U BBOAE/BbIBOAE AaHHbIX.

KpuTepum oueHku npueeaeHsl B 6.1.5.3.

8.8.4.6 VcnblTaHue Ha yCTOMYMBOCTb K KosiebaTenbHbIM BOfTHaM

UcnbiTaHne BeinonHsitoT cornacHo M3K 61000-4-12.

Mpu ncnbITaHUM NpUMeHsIOT AeMNAUPOBaHHLIA reHepaTop ¢ 3aTyXaroLel konebatenbHo BosHoi (M. 6.1.2
M3K 61000-4-12). UcnibiTaTenbHoe HanpsbkeHWe Ans nopTa aMeKTponuTaHua Ans ynpasnaowmx/curHanbHbIX Sik-
HWUI JOSKHO COCTaBnsATL 2,5 KB B 06bl4HOM pexume u 1 kKB — B andpdepeHumansHom (cm. MOK 60255-22-1).
UcnbiTaTensHaa YactoTa pasHa 1 My, npu vactoTe nostopeHus 400/c (cm. M3K 60255-22-1).

Kputepui oueHkun npuseaeH B 6.1.5.3.

8.8.4.7 UcnbiTaHue Ha yCTOMYMBOCTD K 3NEKTpocTaTU4eCcKoMy paspaay

UcnbiTaHne BeinonHsoT cornacHo M3K 610004-2.

UcnbiTaTenbHblil ypoBeHb HAaNpsxKeHWUs 3MeKTpocTaTUiEeCKUX paspagos cooTBeTCTBYeT knaccey 2 (4 kB uc-
nbITaTeNbHOro HaNPsPKeHUs1), NPU KOTOPoM obecnevmBaeTcs 3almTa B aHTUCTaTUHECKOM OKpPYXKeHUM (Mogo6Ho
6eTOHHBIM CTeHaMm), Py OTHOCUTENbHON BRaxxHOcTU MeHee 10 % (cM. A.4 B MOK 61000-4-2).

Kputepui oueHku npusegeH B 6.1.5.3.
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8.8.4.8 UcnbiTaHne Ha YCTONYUBOCTB K 3MeKTPOMarHUTHLIM NOJISIM MPOMbILLIIEHHOW YacToThI

Mcnbitanue npoBogat cornacHo M3K 61000-4-8.

UcnbiTaTenbHbId ypoBeHb HaNPsXKEHHOCTU 3M1EeKTPOMAarHUTHOrO norsi cooTBeTCTBYeT kiaccy 5 (100 A/m
HenpepbIBHOTO noToka n 61000 A/m x 1").

Kputepuii oLieHku npuseaeH 8 6.1.5.3.

8.8.4.9 NcnbiTaHue Ha YCTONMNBOCTL K UMMYNbCHBIM MarHUTHbBIM MOSIsIM

WcnbiTaHne BuinonHAKT cornacHo MOK 61000-4-9.

UcnbiTatenbHbiiA ypoBeHb HaNPshKeHHOCTU UMMYNBCHOMO MarHUTHOTO Mosisi COOTBETCTBYET kiaccy 5 (61000 A/m
aMnImUTYyaHoro).

KpuTtepwuii oueHku npuseaeH B 6.1.5.3.

8.8.4.10 UcnbiTaHWe Ha YCTOWYMBOCTU K 3aTyXatoLuM konebaHnsim MarHUTHoro nons

UcnbiTaHne npoBoasaT cornacHo MOK 61000-4-10.

UcnbiTaTenbHblil ypoBeHb HANPSKeHHOCT MarHUTHOIO MoJIsi COOTBETCTBYET Knaccy 5 (UcnbitatesibHoe nose
100 A/m).

Kputepuin oueHku npuseaeH 8 6.1.5.3.

8.8.4.11 UcnbiTaHne Ha YCTOMHNBOCTb K N3ly4aeMblM pagmodacToTHbIM U SNEKTPOMarHUTHLIM NosIsm

WcnbiTaHne BoinonHsitoT cornacHo M3K 610004-3.

WcnbiTaTenbHbIN ypoBEHb CUMbI 3M1EKTPOMarHUTHOTO Nosil COOTBETCTBYeT knaccy 3 (cuna nons 10 B/m).

Kputepuit oueHk1 npuseaeH 8 6.1.5.3.

8.9 UcnbiTaHne Ha NpoBepKy Knacca TOYHOCTH

8.9.1 O6wue nonoxeHun

WcnbiTaHns Ha NpoBepKy Knacca TOYHOCTU MPUMEHUMbI K U3MepUTeNbHbIM U 3awmTHbIM OTT. Ucnbitatens-
Hble Lieny npyBedeHsl B NpunoxeHnsax B — ans uudposoro Beixoga U npunoxeHun C — AN aHanoroBoro
BbIBOJA.

8.9.2 OcHoBHbIe UCTbITaHUA Ha NMPOBePKY Knacca TOYHOCTU

8.9.2.1 OcHoBHbIe UCMbITaHWUS Ha MPOBEPKY Kiacca TOYHOCTU A5 U3MepUTESIbHbIX AMEeKTPOHHbIX TpaHcdop-
MaTopoB Toka

Ons nogTBepXaeHUa cooTBeTCTBUA 12.2 UCMbITaHUA AOSBKHBI NPOBOAUTLCS MO KAXKAOMY 3HAYEHUIO ToKa,
AaHHoMy B Tabnuuax 19, 20 1 21, Nnpu HOMMHaNbHBLIX YacToTe M Harpyske (ecnu HeobxoauMo), a Takke nNpu
pabouer TemnepaType oKpyXXaroLLero Bo3ayxa (ecriv He yKasaHo UHave).

OTT c koadhbbmumeHToM Toka Gonee 1,2 HOMAHANBHOTO 3HaUYEHUS NEPBUYHOTO TOKA UCTILITHIBAIOT NMPU TOM XKe
KoahbULMEHTE, HO HOMUHATTBHOMO 3HA4YEHWS paCLUMPEHHOro MepBUYHOrO ToKa.

MpumeyaHune—Tpy UCMbITAHUM MOXET BbiTe MCMONBL30BAHO YCTPOWCTBO BPEMEHHON 334ePXKKN, NOMeLLeH-
HOe MeXay 9TanoHHbIM TPaHC(POPMAaTOPOM W CUCTEMON W3MEPEHUSI TOHHOCTM.

8.9.2.2 OcHOBHbIE UCMbITAaHWUSA Ha NMPOBEPKY Knacca TOUHOCTU ANs1 3aLUTHBIX 3NEKTPOHHBLIX TpaHchopMaTo-
poB TOKa

Ons nogTeepxaeHus cootseTcTBUA 13.1.3 UCNbITAHWUSA NPOBOAAT NPU HOMUHANBHBIX 3HAYEHUSAX TOKa (CM.
Tabnumuy 20), YacToThl M Harpy3kun (ecnn HeoGxoaMMO), a Takke Npu paboyei TemnepaType OKPYKaloLLEero Bo3ayxa.

MpumedaHue—Tlpy MCMBITAHUM MOXET BbITh UCMOMNB30BAHO YCTPOWCTBO BPEMEHHON 33AEPXKKM, MOMELLEH-
HOe Mexay STarnOHHBIM TPaHC(OPMaTOPOM U CUCTEMOW U3MEPEHUSI TOUHOCTU.

8.9.3 UcnbiTaHMe Ha NpoBepKy Kracca TOYHOCTU B 3aBUCUMOCTU OT TeMnepaTypHoro Lukna

B gononHeHne K OCHOBHBLIM UCTbITAaHWSAM B COOTBETCTBUM € 8.9.2 NpoBoAAT UCTIbITAHUA Ha NPOBEPKY Kracca
TOYHOCTW B 32BMCMMOCTW OT TEMNEPaTYPHOro Liukna npu:

- HOMUHamLHOM YacToTe;

- HOMUHaIbHOM NEPBUYHOM WSIM HENPEPbLIBHO NOAaBaEMOM HOMUHANbHOM PacLUMPEHHOM NEePBUYHOM TOKE;

- HOMUHanNbHON Harpyske (ecnu Heobxoaumo);

- onpeaeneHHoOM MakcUumMyme U MUHUMYMe TemrnepaTypbl OKpyXKatoLLiero Bosayxa Ana sBHyTpunabopatop-
HbIX U HAPY>KHBIX KOMMOHEHTOB.
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LIMKNNYHbIE UCNbITAHUA BbIMOJIHAKT COMNMacHO PUCYHKY 16.

Temnepartypa Bo3gyxa

MakcumasibHas

Okpyxatowero
BO34yXa

MwuHumManbHas

lb- TOuKM, B KOTOPbIX Heo6xo,q|/||v|o n3mepeHne TO4YHOCTH

PucyHok 16 — TemnepaTypHble LWKIbl 47151 MPOBEPKM Kiacca TOYHOCTU

MUWHUMaNbHbIA AnanasoH M3MeHeHNs TemnepaTtypbl cocTaBnseT 5 K/u (MoxeT 6bITb M 601bWINM, eCnn pas-
peLlweHo N3rotToBmTenem).
TennosBas NOCTOSAHHASA BPeMEHW T A0J1KHa ObiTh 3aAB/I€Ha N3TOTOBUTENEM.

MpumeuyaHune — Bpems, Heobxogmmoe Ans ctabunusayun Temnepatypbl ITT, 3aBUCUT M1aBHbIM 06pa3oM oT
ero pasmepa ¥ KOHCTPYKLUUWU.

MenbiTaHnsa STT c yacTaAMyU BHYTPEHHEN M HAPYXXHOW YCTaHOBKM NMPOBOAAT OTAE/NbHO AN KaXA0W U3 HUX B
npepenax Heo6xoAMMOro TemnepaTypHOro Amana3oHa c y4eToM:

-TemnepaTypbl OKpyXalolero Bo3ayxa;

- MakcMmasnbHON TemnepaTypbl;

- MUHMUMAaNbHON TemnepaTypbl.

Mpn HoOpManbHbIX YCNOBUAX 3KCNAyaTauMn NOrpeLwHoOCTb B KaXAOM U3 yKa3daHHbIX LNKI0B f0/1XHa 6biTb B
npegenax CoOOTBETCTBYOLW Ero knacca TOYHOCTH.

8.9.4 icnbiTaHMe Ha NPOBepPKYy Kjlacca TOYHOCTU B 3aBUCUMOCTU OT U3MEHEHUA YaCTOThbI

B pononHeHne KOCHOBHbLIM UCMbITAHUAM B COOTBETCTBUM C 8.9.2 NPOBOAAT NPOBEPKY KAacca TOYHOCTU B
3aBUCMMOCTUN OT N3MEHEHUNST 4acTOTbl B ABYX KpaliHUX Toukax ee paboyero gnanasoHa (ykaszaHHoro B 5.1.5) npu
HOMMWHaNbHbIX 3HAYEHUSIX TOKA M HArpy3kM U NOCTOSAHHO paboyeil TemnepaType okpyXatkL ero sBo3gyxa.

MorpewHOCTb A0/KHA ObITb B Npefeniax COOTBETCTBYH LW Ero kKnacca TOYHOCTH.

MpumeyaHne — B uUenn UCNbITAHUA U3MeEPEHWE TOYHOCTU MPU Pas/INYHbIX YacToTax MOXeT MPoBOAUTLCA C
noOMoOUW b0 CUCTEMDI, OTKaﬂMﬁpOBaHHOVI npu HOMUWHaNbLHOW yYacToTe.

8.9.5 MicnbiTaHMe Ha NpPoOBepKy Kjlacca TOYHOCTU B 3aBUCUMOCTU OT 3aM€EHbl KOMIMOHEHTOB

CnocobHocTb OTT ob6ecneunsatb TpeboBaHMA knacca TOYHOCTU B COOTBETCTBMYU € 6.1.9, KOrga HekoTopble
13 ero KOMNOHEHTOB 3aMeHeHbl, He06X04MMO NOATBEPXAATb UCMbITAHMEM TOYHOCTU Npu akTuyeckol nabopa-
TOpPHOI TemnepaType, HOMUWHa/IbHbIX 3HAYEHUAX YACTOThbl, TOKA N HArpy3ku (ecnm TpebyeTcs).

8.9.6 NcnbiTaHMe Ha NPOBEPKY COOTHOLWEHUA «CUTHaN/Wym»

McnbiTaHne Ha NPOBEPKY COOTHOLWEHUSA «CUTHAN/WYM» AN NOATBEPXAEHUS COOTBETCTBUS 6.1.6 BbINOMHA-
10T MO nMporpamMmme, corsiacoBaHHOW MeXxAay NpouM3BoAMTeNneM 1 3aka3unkom. Jns nonyyeHus getanbHOW MHpop-
Mauumn cMm. 2.3 npunoxeHus D.

8.10 JononHnTenbHble NCTMbITAHUA Ha NPOBEPKY K/lacca TOYHOCTU 3alUTHBIX 3/TEKTPOHHbIX TpaHC-

hopmaTopoB TOKa

8.10.1 McnbiTaHMe Ha NPOBEPKY MOJ/IHOW TOKOBOW MOrpeLwHoOCTH

CooTBeTcTBMe 3awnuTHoro 3TT npegenam NOSHOVW TOKOBOW NOrpeLWwHOCTH, AaHHbIM B Tabnnue 20, 4OMXKHO
6bITb NOATBEPXAEHO NPAMbIM UCNbITAHUEM, NPU KOTOPOM K NEePBUYHbIM BBOLAM C MOAKNOUYEHHOW HOMUHANBHOW
Harpyskoli (ecnu TpebyeTcsa) npuknagbiBaldT CUHYCOUAANbHbIA TOK, PaBHbIi HaMBbICWWEMY 3Ha4YeHUto paboyero
NepBUYHOrO Toka (NPY KOTOPOM HOPMMUPOBAHA TOYHOCTD).
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WUcnbiTaHue BbinonHA0T Ha OTT ¢ yMeHbLUEHHOW U30MALMER, HO NPU YCIIOBUM COXpaHEHUS] CTPYKTYPHON
CXeMbl MocTaensieMoro TpaHcopmaTopa.

MpumeyaHune— EcnunepBuyHble TOKM 04YeHb Bonbwmne u ans nogknoydenns TT NCnonb3yoT OQHOCTEPX-
HEBOW NMEPBUYHbIA NPOBOAHWK, TO PaCcCTOsSHUE MexXZdy HUMM JOIIKHO COOTBETCTBOBaTb npeanonaraemMbiM YCrNoBUSIM
3Kkcnnyartauumu.

8.10.2 UcnbiTaHUe Ha YyCTOMYUBOCTbL K NepexoaHbIM npoleccam

CooTtBeTcTBUE Npefenam MrHOBEHHON NOrpeLUHOCTU Ansi BpeMeHn t' n/unn t" n npegenam ToMHOCTU, AaH-
HbIM B Tabnuue 20, AomKHO ObITb NoATBEPXKAEHO NPAMBLIM UchbiTaHneM OTT ¢ NoAKMHYEHHON K HEMY HOMUHATTb-
HOW Harpyskom (ecnu TpebyeTcs), NP HOMUHANBHOM NEePBUYHON NMOCTOSHHON BPEMEHW U HOMUHAIIBLHOM paboyem
Lykrie, koraa Tok (onpeaeneHHsii B 3.3.11), npoxogsaLnii yepes nepsudHble Beogsl ST T, noaBepraeTcs KOpOTKO-
MYy 3aMbIKaHWIO.

Mpwumeyanune—Ecnn nepeuyHbie TOKM 04eHb Gonbwme v Anst nogkniodeHust 3TT NCNONb3YIOT OQHOCTEPX-

HEBOW NEPBUYHLIN MPOBOAHWK, TO PaCCTOsIHUE MeXay HVWMK AOMKHO COOTBETCTBOBATH NMpeanonaraembiM yCroBUAM
aKcnnyaTaumm.

8.11 MpoBepka cTeneHun 3awuThbl

8.11.1 MNpoBepka IP kogupoBaHus

B cootBeTcTBUM C TpeboBaHUSIMN, yKkasaHHbIMK B 6.1.13.1 1 6.1.13.2, ucnbITaHNA BBIMOSHAOT COrMacHo
M3K 60529 Ha Bcex cocTaBHbIX YacTsiX QT T, NONHOCTLIO COBPaHHOre, Kak B YCIOBUSIX SKCMyaTaLuu.

8.11.2 UcnbiTaHne Ha YCTOMYMBOCTb K MeXaHM4YeCKUM BO34eACTBUAM

B cooTBeTCTBUM C TPEBOBaHUAMM, yKazaHHbIMK B 6.1.13.3, cocTaBHble YacTi OTT Ansi BHyTpPeHHeR ycTaHoB-
KW noaBsepraroT BO3LENCTBUIO TPeX yAapoB B CaMblX YA3BUMbIX ToYkax. Pasbemsl, gucnien u um nogobHole
TOYKN UCKMHOYALOT.

PekomeHayeTca Ucnonb3oBaHne NoanpyXMHeHHOro MHCTpPYMEHTa MexaHUYeCcKoro BO3AeNCTBUS, KaK orpe-
nenexo B MOK 60068-2-75.

Mocrne ncnbITaHWs cocTaBHbIE YacTy He A0IDKHBI UMETL PaspbiBOB 1 AedopmaLn, BIUSTL Ha HopMaribHoe
byHKUMOHUpoBaHWe OTT U yMeHbLUIaTb YKasaHHYo CTeNeHb 3allmnTbl. MoBEepXHOCTHLIE MOBPEXAeHUs TUna ckona
Kpacku 1 oxNaxaatoLUmx pagmaTopoB Ui nogobHbeIX YacTeit, a Takke HebomnbLuve BMATNHBLI MOMyT BbiTh NPOUrHO-
pypoBaHbl.

8.12 UcnbiTaHUA Ha NpoBepKy repMeTUHHOCTU

Llenb aToro ucnbITaHUs — NokasaTb, YTO HOpMa yTeukn F,, He NpeBbIllaeT ee AOMYCTUMOro 3Ha4YEeHus,
ykasaHHoro B 6.1.11.

[ns razoHanonHeHHbIX OTT TonbKo COBOKYMHbIE M3MEPEHWs MO3BOSIIOT BbIYUCIUTL HOPMY yTeuku. CooT-
BETCTBYOLLAsA MeTOAMKa UCMbITaHUI NpuBedeHa B 6.8, MOK 60694 n MOK 60068-2-17.

Onst macnoHanonHeHHbIX T T ncnbiTaHne repMeTUHHOCTU OTHOCUTCS K TUMOBLIM M NPOBOAUTCA Ha UX 3NeKT-
POMarHUTHOM YacTu MNPY HOpMasbHbIX YCMOBUAX SKCMyaTaLlum 1 3anofIHeHUM XXUOKOCTBIO, YKa3aHHbIX B AOKY-
MeHTaLmW. MUHMansHoe npeBsillieHne MakcuMmarnsHoro paboyero gaeneHus (0,5 +0,1) x 10° MNa noaaepxueaiot
B Te4eHWe 8 4 BHYTpU anekTpoMarHuTHon YyacTn ATT. McnblTaHne cumTatoT yeneLuHbIM, eCliv HEeT HAKaKUX ceuae-
TENbCTB YTEYKN.

8.13 UcnbiTaHMA Ha BUOPOYCTOMUYUBOCTL

8.13.1 UcnbiTaHUA Ha BUGpOYCTOMYUBOCTbL ANsl BTOPUYHBIX YacTen

BTopu4HbIA KoHBEPTEP, CY 1 BTOPUYHOE 3NEKTPONUTaHME Kak HacTu, COMOCTaBUMbIE C SNIEKTPUHECKAM BTOPUY-
HbIM 060pyAoBaHUEM, MPUMEHSIEMBEIM Ha MOACTaHLMN, 0BbLIYHO UCTILITEIBALOT B cooTBeTCTBUN ¢ MOK 60068-2-6 kak
BTOpU4HOE 06opyaoBaHne, paboTatoLlee NPy HopMasibHbBIX YCIOBUSX 3KCMyaTaLmu.

8.13.2 UcnbiTaHUA Ha BUGPOYCTOMUUBOCTDL AN NepBUYHBIX YacTel

UcnbiTaTensHas ycTaHoBKa (HACKOMbKO BO3SMOXHO) AOMMKHA UMUTUPOBATL HAaUXYALIMIA criyyar Bubpavuu,
YPOBHM KOTOPOMN MPY UCTIbITAHUAX 3aBUCAT OT CNOCoB0B coeanHeHWs], TUNa U3oNALUA U OT NpUHLMNE paboTsl
BbIK/OYATENEN B Lienu (NMPY>KUHHbIE MexaHU3Mbl 0BbIMHO UMELOT 6oslee BhICOKUE YPOBHN).

8.13.3 UcnbiTaHNs Ha YyCTOMUUBOCTL MEpPBUYHBLIX YacTel K BUGpaLun, BbI3BaHHOW TOKOM KOpoT-
KOro 3amblKaHuA

OT0 McnbITaHWe NPOBOAST Ans onpeAeneHnst NpaBunbHOCTY paboTbl OTT Npy HanM4UKM BUBpaLMK, Bbl3BaH-
HOW 3MeKTPOMarHUTHLIMU CUSTaMU TOKa KOPOTKOTO 3aMblKaHUS.

UcnbiTaHne mMoxeT BbITb BbINOMHEHO OQHOBPEMEHHO C UCTbITAHMEM Ha YCTOWYMBOCTb K TOKY KOPOTKOTO
3aMblKaHUS! UMK MPKU NPOoBEpKe NoNHOM norpelHocT. MNpu 3Tom Yyepes 5 Mc nocne nocrneaHero pasmMblKaHns
KOPOTKO3aMKHYTOW Lienn cpegHekBaapaTUudHoe s3HauyeHne curHana BToOpuyYHoro Belxoga 3T T npy HOMUHANBHON
YyacToTe 3a oauH nepuroa, TeopeTndeckn pasHoe 0, He OMKHO NPeBbICUTL 3 % HOMUHANBHOrO 3HaYEHNs! BTOPUY-
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Horo Bbixofda. [ns BocnpouseefeHust Hauxyauero cnyvasa subpauum 3TT u BolkNoyaTeNnb LUenu coeauHsItioT
JKECTKUM MPOBOAHNKOM.

8.13.4 UcnbITaHNA Ha YyCTOWYUBOCTb K BUOGpaLuMaM nepBUYHBLIX YacTel, MexaHU4YecKu Nnoakrmnio-
YeHHbIX K BbIKMloYaTesnio Lenu

8.13.4.1 O6wwe nonoxeHusi

UcnbiTanusa yuntbiBatoT TpeboBaHus k GIS-BbikMiouaTensiM, KOMMYTaLMOHHON annapaTtype cpeaHero Knac-
Ca HanpsPKEHUA U NpepbiBaTeNsaM LEenu, BCTPOEHHbIM B OTT.

8.13.4.2 UcnbiTaHne KpaTkoBpeMeHHOW BUBpaLmelt B npoLiecce paboThl

UcnbiTaHne npoBogAT Ans onpegeneHust npasurbHon paboTel OTT npu BUBpaLyn, BO3HUKAlOLWENA OT Aeit-
CTBUS BbIKITFOMATENA Lenu.

MpepbiBaHWe Lenu ocyLIEeCTBAAIT Yepes oAMH pabounii LMK (3aMKHY T—pPa3oMKHY T—3aMKHYT) 6e3 Hanu-
yus Toka. Yepes 5 Mc nocne nocnegHero 3amMbikaHUs BLIKIIOYATENS Lienu cpefHekBagpaTuieckoe sHavyeHue
curHana BTopu4Horo soixoga 3TT npu HOMUHaNBLHOW YacToTe 3a oAWH Nepuopn, TeopeTudeckn pasHoe 0, He
OOIMKHO NpeBbIcUTb 3 % HOMUHANBLHOrO 3HaYEHUs1 BTOPUYMHOTO BbixoAa. [insi BOCNponsseAeHUs HauxyaLero cry-
vas Bubpauum OTT v BblKNoYaTeNb Leny COeaUHSIIOT TMOKUM NPpOBOAHUKOM.

8.13.4.3 UcnbiTaHe npogosmkuTensHon Bubpauueit

MpepbiBaHe Leni (MprmepHo 3000 pas) npoeogaT 6e3 Harvumst epBUYHOIO TOKa, Kak onucaHo B MOK 60056.
MorpewHocTs OTT NpU HOMUHANBHOM 3HaYEHUM TOKa U3MEPSIIOT 10 U NOCIEe UCTIbITaHUS, U OHA He AO0IDKHA OTNKU-
yaTbCsl OT 3apPerncTPUPOBAHHOIO Nepesa UCnbiTaHMeM 3HaueHusi 6onee YemM HaNoONoOBUHY Npeaesna NorpeLIHoCcTU
ONs1 COOTBETCTBYOLLErO Kracca TOYHOCTU.

MpumeuyaHwue— YpoBHu BuGpaumm, NPou3BoaUMON BLIKIIOUATENSIMU LENU, MPENMYLLECTBEHHO 3aBUCSIT OT
npuHUMNa mx gevcTeus. BeikniovaTenu ¢ NpyXMHHbLIM MeXxaHn3mMoM OBblMHO BbI3bIBalOT ee 6onee BLICOKMIA YPOBEHD,
NO3TOMY MO COMMaLLEHUIO MEXAY M3TOTOBUTENEM U 33Ka34MKOM Takoe ucrbitaHme ITT MOXET GbiTb pacnpoCTpaHeHo U
Ha BbIKIIOYATENU ApYroro npuHUuna OencTeums.

8.14 JononHuUTenbHble UCNbITaHUA LU poBOro Bbixoaa

8.14.1 O6wue nonoxeHus

OTT npu 3TUX UCMbITAHWAX OOSDKEH HAaX0OUTLCA B HOpMaribHbIX YCMOBUSIX 0BCYXMBaHUSI NPU HOMUHANb-
HbIX 3HaYeHNsIX (HOMUHAarbHOE BCroMoraTenbHOe aMeKTponMTaHne, pekoMeHayemble TUM 1 AriMHa BOSTIOKOHHO-
onTnyeckoro kabens).

8.14.2 BonokoHHo-oNTM4YeCcKasa NUHUSA CBA3N

8.14.2.1 TpoBepKa XxapakTepUCTUK ONTUHECKO CXEMbI

a) Bpems HapacTaHus 1 cnaga.

6) XapaKkTep1CcTUKM ONMTUYECKOrO UMMySbCa.

8.14.2.2 ToeepkKa xapakTepuUcTUK MpUeMHUKa ONTUYECKOrO N3Ny4eHUs

a) Bpems HapacTaHus 1 cnaga.

6) VickaxkeHne WMpUHbLI UMNynbea.

8.14.2.3 MNpoBepka TOYHOCTN BPEMEHHbIX NapameTpoB

OTKINOHEHWE OT METKUN BPEMEHN.

CopepxaHue TeCTOBOrO cUrHarna ans 3Toro ucrbiTaHus obycnosneHo MaHuecTepcku-koaupoBaHHOM NCeB-
JocnyJaliHol nocnegoBaTensHOCTLI0 C MAHUMAanbHbLIM NepuogoM noestopeHust 511 6ut. OTKNoHeHNe N3MepsAIoT B
nepeceyeHnn HyIEBON TOUKM.

MprvmedyaHune— MoxHo 06beAUHUTE U3MEPEHME OTKIOHEHWUS] OT METKM BPEMEHN U U3MEPEHUE BPEMEHN
HapacTtaHua n cnapa.

8.14.3 MegHo-npoBONOYHas NMHUA CBA3U

8.14.3.1 lNpoBepka xapakrepucTUK ycUnuTens JIMHUm

a) BeixogHon numnegaHc.

6) AMnNnuTyaa curHana.

B) Bpemsa HapacTaHus U cnaga.

8.14.3.2 MNpoBepka xapakrepucTuk NPUEeMHUKa JIMHAX

a) BxogHon nmnepaxc.

6) KoppekTHo onpegensieMble MakcumanbHble BXOAHbIE CUrHasbI.

c¢) KoppekTHo onpeaensieMble MUHUMasIbHble BXOAHbIE CUrHarbI.

8.14.3.3 NpoBepka TOUHOCTU BPpEMEHHbIX NapameTpoB

OTKNoHeHne OT MeTKU BPEMEHM.

OTKMoHeHNe U3MepsIIoT Ha BbIXOAe PeKOMeHA0BaHHOro kabens Ans AaHHOW NMHUMK NepeaaYn Npu ykasax-
HOW AnuHe, orpaHU4eHHON ee HOMUHaSbHBIM UMNeaaHcoM (YTobBbI poBepuUTb Takcke adpekT nepeaayn, HecooT-
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BETCTBME MMMNefaHca, pasbeMbl U T. 4.). Ecrin 3To HeBo3MOXHO, TO NPUMEMIIEMO UCTONb30BaHNe MOAENN IMHAN
nepenaum.

CopnepxaHue TECTOBOIO CUrHara [rns 3Toro UcrbITaHust 06ycroeneHo MaHYecTepcKu-kogupoBaHHOM Ncee-
[AocnyvaiiHoi nocnefoBaTeNbHOCTbI0 C MUHAMANLHLIM Nepuoaom nosTopeHns 511 6ut. OTKNOHEHWE N3MepSIoT B
nepeceyeH N HyNeBOIA TOUKM.

MpumeyaHune— MokHO OGbEANHUTE N3MEPEHNE OTKIOHEHMSI OT METKM BPEMEHN U U3MEPEHNEe BPEMEHU
HapacTaHusa 1 cnaga.

9 MNMpuemo-caaToyvHble UCNbLITaHUA

9.1 MNpoeepka MapKUPOBKU BbLIBOAOB

MpoBepsitoT COOTBETCTBME MapKUPOBKA BLIBOAOB (CM. Tabnuuy 15).

9.2 UcnbiTaHUA Ha YCTOWYUBOCTL NMEepBUYHbLIX BBOAOB K NOBLILEHHOMY HanpshkeHUIo NPOMbILL-
NeHHOM 4YacToThbl U U3MepeHUe YacTUYHbIX pa3psifoB

9.2.1 UcnbiTaHUA Ha YCTONYMBOCTDb K MOBbLILWEHHOMY Hanps)XeHUI0 NPOMbILLNEeHHOW YacToThbl

Cm. 8.2.1 8 MOK 60044-1.

Mpy ucnonb3oBaHUU TBEPAOTENBHON M30MSALIMKN U HANMUYUM TONbKO aTMOChEpHOro AaBnNEHNUA UCMbITaHWE Ha
YCTOMYMBOCTb K NOBLILUEHHOMY HaNpsKEHUIO NPOMBILLIIEHHOW YacTOThl HE NPOBOAAT, €CAN pasmepbl Mexay Npo-
BOASALLMMU YACTAMU U KOPNYCOM NpoBEPEeHbl reOMeTPUYECKUMU N3MEPEHUAMMU.

Bason ana npoBepkn pazMepos ABIIAIOTCA KOHCTPYKTOPCKUE YePTEXW KaK YacTb OTYeTa O TUMOBbIX UCMbITa-
HUSIX (MW AaeTCsA CCbiSKa Ha HUX), NO3TOMY B HUX JOIDKHA MPUCYTCTBOBATL BCA MHDOPMaLMA, BKOYasa A0NyCTU-
Moe OTKITOHeHWe OT CTaHAapTHOro pasMepa.

9.2.2 UamepeHUe YPOBHA YacTUYHbLIX pa3paaos

Cwm. 8.2.2 8 MOK 60044-1.

UcnbiTaHne, Henpuemnemoe 4nsa onpeaeneHHoro Tuna KOHCTPYKUMK, He NPOBOAAT.

9.3 UcnbiTaHusa Ha YCTOWYUBOCTb HU3KOBOMLTHLIX KOMMNOHEHTOB K MOBLIWEHHOMY HanpshkeHUIo
MPOMbILUNEHHOW YacToOThbl

[nga npuemo-cAaToqHbIX UCNBbITAHWIA UCNOMBL3YIOT TY XKe YCTaHOBKY, YTO U ANsl TUNoBbIX (cM. 8.7.3). Ux
NPOAOIKUTENBHOCTL MOXKET COCTaBNsATb 1 MUH, Kak ONMUCcaHO BbiLe, U 1 ¢ Npuy NOBbILLEHWN YKa3aHHOTO YPOBHS
ncnbiTaTenbHOro HanpshkeHnsi B 1,1 pasa.

BbIGOp N0 YCMOTPEHWIO U3rOTOBUTESS.

9.4 UcnbiTaHnA Ha NpoBepKy Krnacca TOYHOCTU

Mpremo-caaToUHbIe UCTbITaHWS B MPUHLIMMIE aHanorMyHbl TUNoBOMY, NpuBeaeHHoMY B 8.9.2, ogHako ansi
noaTBEPXAEHUsI COOTBETCTBUSI YKa3aHHOMY KIaccy TOMHOCTU 4OCTaTOYHbI U NPU MEeHbLUEM YUCTie Auana3oHoB
TOKA.

9.5 UcnblTaHus repMeTUHHOCTU

Mpuemo-caaTouHble UCTIbITaHNS BEINOMHAT Ha 3TT, 3anonHeHHOM 40 AaBMeHWs!, COOTBETCTBYHOLLIErO LC-
MblTaTeNbHOM MPakTuKe NPON3BOAWTENS, NPU HOPMaslbHOW TeMNepaType oKpy:KatoLero Boayxa. s razoHanor-
HeHHoro QTT ncnonbaytoT HernonHoe 3anonHeHre. ns MacnoHanonHeHHoro 3T T nenbiTaHne repMeTUHHOCTU Co-
rnacHo 8.12 npuMeHsItoT No Mepe HeoBXoaNMOCTH.

9.6 dononHuTenbHble NpueMo-cAaTOYHbIe UCTbITaHUS LUdpoBOro Bbixoga

9.6.1 BonokoHHoonTu4eckasl NMMHUA CBA3N

MamepeHue nepegaym MOLLHOCTU MPOBOANAT cornacHo Tabnnue 10.

9.6.2 MeaHo-NnpoBONOYHAA NMUHUA CBA3UN

MamepeHue aMnnuTyabl curHana npoBoasiT Ha BbIXOAE YCUUTENS NIMHUM.

9.7 OononHutenbHble NpueMo-cAaToUYHble UCMbLITAaHUSA aHanoroBoro Bbixoaa

a) NamepeHue cmelLieHNs BTOPUYHOTO HanpskeHNS NOCTOSAHHOTO ToKa (Usyeg)-

6) MlamepeHre MUHUManbHOro NepBUYHOro Toka, HeodxoguMoro Ans akcnnyatauun 3TT, Npu 3anUTeiBaHUA
€ro NIMHeAHbIM TOKOM COrIaCHO HOMUHAsTbHBIM XapaKTepUCTUKaM.

10 CneumnanbHble UCNbITaHUA

10.1 UcnbiTaHne nNepBUYHbLIX BBOJOB TOKa cpe3aHHbIM rPO30BbIM UMMYNLCOM
Cwm. pasgen 9 B MOK 60044-1.
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10.2 N3mepeHne eMKOCTWN U TaHreHca yrfa AU31eKTPUUYECKUX NoTepb U3ONALUOHHOM XNAKOCTU

Cwm. pasgen 9 8 MOK 60044-1.

10.3 MicnbiTaHUA Ha MexaHW4YeCcKuii paspbiB

McnbeiTaHna NpoBoAAT 419 NpoBepkn cooTeeTcTBUA OTT TpeboBaHUAM, ykasaHHbIM B Tabnuue 9.

3TT MOHTMPYIOT CO BCEMW HEOBXOAMMBIMMW YacTAMKU, NoANexawmnMmyu MexaHnyeckum Harpyskam, un ycra-
HaB/NMBAKT B BEPTUKANIbHOM MOJTOXEHUN CHXKECTKO PUKCUPOBAHHBIM KOPMYCOM.

MorpyxeHHble BXnakocte 3TT c cepAevYHNKOM HEOBX0A4UMMO 3aN0/THUTb YKa3aHHbIM M30MALUOHHBIM cOCTa-
BOM M NOABEPrHYTb paboyemy faB/ieHNto.

McnbiTaTeNnbHble Harpy3ku JOMKHbLI MPUMEHATLCA B TedeHune 60 ¢ ANA KaX40ro U3 ycroBuid, yka3aHHbIX B

Tabnuue 14.
OTT cuntaeTtcsa npoweawWnM UCNbITaHNE, ec/in HeT MOBPeXAeHUN (aeopmaynn, TPeWwuH Uanu yTeukn).

Tab6nwu La 14 — MeToabl npuknagbiBaHMA UCNbliTaTe/IbHbIX HArpy3ok K NepBuYHbIM BBOAAM

MpunMeuyaHune — WcnbiTaTeNbHYO Harpysky nNpuknanbiBaloT K LEeHTPY BBOAA.

10.4 WcnblTaHUA Ha NPOBEPKY Kjlacca TOYHOCTU MPU HaTMYUN TapMOHUK TOoKa

NcnbiTaHna BbIMONTHAKT ANnA onpegesieHna CooTBeTCTBUA TT Tpe6OBaHI/IF|M KTOYHOCTMN NpWU Hanunymun rap-
MOHWKTOKa, yKka3aHHbIM B 12.3 1 13.2.

B mnaoeanbHoOM cny4dae mcnblTaHnMAa NpoBOoAAT NPU HOMUHaANbHbIX 3HAYEHUAX NEPBUYHOINO TOKa U 4acCcTOThl
NA0C NPOLEHT HOMUHAIbHOW MEPBUYHOW YACTOThl MPU KaXO0M yKa3aHHOM 3Ha4YeHUV rapMOHUK Toka. Takow nep-
BUYHbI/i TOK 06ecneuynBaeT peasibHOe oTo6paxeHWe AUHAMUYECKUX XapaKTePUCTUK U HEKOTOPbIX HEJTMHENHbIX
SIB/IEHWNIA, KOTOPbIE MPOUCXOAAT BTpaHchopmaTope (Hanpumep, uHTepMoaynauns).
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OpHaKo Ha NpakTuke NONYyYUTb UCNbITATENbHYIO LeNb, FEHepPMpYoLLYylo Takoil NepBUYHbI/ TOK, CNOXHO,
nNo3TOMY AJONYCKaeTCsA NPOBOAUTL NPOBEPKY TPe6OBaHU K TOYHOCTM TONIbKO NPU OAHON YyacToTe rapMOHUK, NpU-
MeHAeMON ANA Kax[oro nsMepeHuns.

WNcnbiTaTeNbHYO Lenb cornacyT Mexay U3rotToBuTtesnieM 1 3aka3uynkom.

MpumevaHnsa

1 WcnbiTaTenbHasa Uenb A0/XHA COOTBETCTBOBATb OAHOMY U3 onpefefieHwii, npusefeHHoMy B D.5.
2 OTT MOXHO 3aMEHWTb KOAKCUaJIbHbIM LIYHTOM, OGbIYHO WCMOMIb3YEMbIM A/ UCMbITAHWIA TOKOM KOPOTKOTO

3aMblKaHus.
3 MepBUYHBIA TOK PEKOMEHAYIOT NoAaBaTb C YCUIUTENsi MOLLHOCTH.
4 VcnbiTaHusi, npegHasHadyeHHble A/ NMPOBEpKW nepejaun nokasaTteneil kayecTBa 3NEKTPUUYECKOW 3Hepruu,

6051€€e CNOXHbI Ana Bocnpoun3seeneHns.

10.5 WcnbiTaHUA Ha COOTBETCTBUE I'IpI/IMEHHEMOVI TexHosnornun
CneunanbHble UCMbITAHUA HA COOTBETCTBUE I'IpVIMeHFIeMOVI TEXHOMOINKN BbIMNOJ/THAKT NO COrnaweHno Mmexay
n3rotoenTesieMm N 3akasymkKkom, Hanpmmep uUcnbiTaHWe Ha NCKYCCTBEHHOE 3arpAa3HeHne Uam ctapeHune.

11 MapkupoBka

11.1 OcHOBHble nNpaBusia MapKUpPOBKN BBOAOB N BbIBOAOB

MapkupoBka BBOJOB U BbIBOJOB A0/XKHA WAEHTUDULMPOBATL:

a) NepBUYHbIE N BTOPUYHbIE BBOJbI/BbIBObI;

6) OTHOCUTENbHbIE MONSAPHOCTN BTOPUYHbLIX BbIBOAOB (4719 aHAOTOBOT0O BbIXOAA).

[ononHNTENbHO BCe Kabenu, BkaYas pasbeMbl, HEOOXO4MMO HEeTKO MapKkMpoBaTh AN1A UX NAEHTUd UKaLUK.
BosoKHa AO/MKHbI 6bITb 3aKOAMPOBAaHbl WAW OKpalleHbl B pa3Hble LBeTa Ha 060MX KOHLAxX B COOTBETCTBUU C
M3K 60304.

11.1.1 MeToA4 MapKUPOBKU

MapKnpoBKY BbINO/IHAOT HA NOBEPXHOCTU BBOAA/BbIBOAA UM B HENOCPEeACTBEHHON 611M30CTU OT Hero. OHa
[O/MKHA COCTOSATb U3 YETKUX NevyaTHbIX 6YKB 1 (NMPpY HEOGXO4MMOCTH) CONMPOBOXAA WX UX YNCE, PACNOOXKEH-
HbIX 40 UK nocne B6YKB; MapkMpoBKa He AO/HKHA CMblIBATbCS.

11.1.2 MeTo4 MapKNpPOBKU

MapKknMpoBKa [o/KHa COOTBETCTBOBATb 0603HAYEHNSAM, AaHHbIM B Tabnuue 15.

Ta6nuuya 15— MapkupoBka
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Cxema pPacnosfioXXeHnA BbIBOAOB 3J1IEKTPUHECKOro pa3bemMa And LI,I/Id)pOBOFO BbIXo4a:

Pacrionoxenus Bbisogos (PIN) n® Cvrnan
1
2 HaHHble A
3
4
5
6
7
8
9 [NanHble B

Bce kneMMbl 3a3eMneHnst MapkupyroT cuMmBoriom 5019, 0603HaueHHbIM B MOK 60417 .

JTtoBble oNTOROMOKOHHbIE pacnpeaenuTenbHbie KOPobKA A0MKHBI ObITb YETKO MapKUpPOBaHbI CIIOBaMM1, Ha-
npumep «OnNToBONOKOHHAs pacrpeaenuTenbHas kKopobkay.

OnTuyeckne kabenu gomKkHbI 6bITb JOCTAaTOYHO YETKO MapKUpoBaHbI cnoBaMun « OnTuieckunia kabenby», 4to-
6bl MOXHO BbII0 OTINUNTL UX OT SMIEKTPUHECKUX.

11.1.3 O603HauYeHUe OTHOCUTENbHbIX NOMNsIpHOCTEN

[ns aHanoroBoro BbixoJa BCe BbIBOALI, MapKUpoBaHHbIe cumBofniaMun P11 S1, A0mKHLI UMETb OAUHAKOBYHO
NONAPHOCTL B OOWH M TOT XK€ MOMEHT BPeMeHU ¢ yueToM adpdbekTa 3aaepXku (ecnm uMeeTcs).

Ans uMdpoBoro BbIxo4a BbIBOA, MapKUpOBaHHbIA CUMBOSIOM P1, 4OSmKeH UMeTb MOSIoXKUTENbHYO (M OT-
pyLaTenbHYo) MOMSPHOCTE B 3aBUCUMOCTU OT COOTBETCTBYIOLLErO 3HaYeHUA Ha kopnyce 0 (unn 1).

11.2 Tpe6oBaHUA K MapKMpOBKe TaGNMUYKU ¢ TEXHUYECKUMU BaHHbIMU

Tabnun4ka ¢ TeXHU4ecknMn AaHHbIMU Ans Becex TunoB 3T T gosbkHa coaepXkaTb, Mo kpalHel Mepe, crepyto-
LLME XapaKTePUCTUKM:

a) HauMeHoBaHWe NPOV3BOAUTENS MU APYTYI0 MapKUPOBKY, C MOMOLLILIO KOTOPOA €ro MOXHO NIerko AEHTU-
dmumposaTh;

6) cepuiAHbIA HoMep U 0603HaYeHKe T na (NPeAnoYTUTENBHO 00a);

B) HOMWHasIbHbIE 3HAaUYeHNS MEPBUYHOrO TOKa M BTOPUYHOIO BbIXOAa;

r) HOMUHanbHY YacToTy (Hanpumep, 50 Mu);

4) Knacc TOYHOCTH.

MpunmedaHue— BTopuiHblii BbIXOA, A€ BO3MOXHO, AOIkeH 6biTb MapkupoBaH (Hanpumep, 1S, 2 kOmM, knacc
0,5; 28, 20 kOwm, knacc 1);

e) HanbonbLuee paboyee HanpsbkeHWe (Kracc HanpsbkeHus ) 4ns obopyaoBaHust (Hanpumep, 1,2 unm 145 kB);
) HOMUHaIbHbBINA YPOBEHb NPOYHOCTU U30NALMK (KNacc n3onaummn) (Hanpumep, 6/-«B* unu 275/650 kB).

MpumeyaHue—TlyHKTbl €) U ) MOTYT GbiTb 0ObeAWHEHbl B OHY MApKMPOBKY (Hanpumep, 1,2/6/-kB* wnu
145/275/650 kB).

Bcto nHbopmaLmio ykasbiBakoT HenocpeACTBEeHHO Ha QT T U Ha HaAEXHO NPUKPENNEeHHON K HeMy Tabnny-
Ke C TeXHUYEeCKUMN AaHHbIMW. [1pn 3ToM nHbopMaLmMa He A0MKHa CMbIBaTLCS.

Kpome Toro, ecnn goctatouHo MecTa, 4osmkHa BbITe MapKkupoBaHa cregytolast nHcopmMauus:

3) HOMUHaMNBHBIN TOK TEPMUYECKON CTOMKOCTU Je i HOMUHATBHBIA AUHAMUYECKAN TOK Iy, eCriv oH B 2,5 pasa
oTnuyaeTcst oT Toka I;. (Hanpumep, 13 nm 13/40 kA);

1) KNacc U3onsLMKn, ecnu oTnMyaeTcs oT krnacca A.

n pnmevyaHne — Ecnu NCNOJb3YyOT HECKONbKO KIacCoB U30NAUMOHHOIO Martepuana, gorxeH obo3HauaTbcs
Knacc, numutupytowmn Harpes 31T,

K) Ha TpchcbopmaTopax C ABYMA BTOPUYHbIMU KOHBEPTEepaMn NCNOJb30BaHNE KaXXaoro 1 CoO0TBETCTBYHO-
e BbIBOALI.

* l‘|6[I)Ta yKasblBaeT Ha OTCYTCTBME UCIMbITATENbHOIO YPOBHA UMIYINbCHOIO Hanpsi>XeHwus.
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Tabnuuka c TeXHUYECKUMU AaHHbIMK Ans Beex TunoB ITT, ecnii BO3MOXHO, AOMKHA UMTaThCA C YPOBHS
3eMMU U UMETb MapKUPOBKY, AaHHble B TabnuLe 16.

Ta6nuuya 16 — MapkupoBka Tabnuyky ¢ TEXHUYECKUMUN JAHHBIMU

O6Lasn MapkmpoBka TabinMukn € TEXHUYECKUMU OaHHbIMU

Namepu-

3awur-

AHano-

Ludppo-

HaumeHosaHue Oio:::- TenbHbIi HbIl roBbiii BOIA :z;’: :::: I'Ip:l::qa-
oTT oTT BbIXOA BbIXO[, Y

OnNeKTPOHHbIN TpaHchopMaTop Toka oTT X X X X
(3TT)
WMarotoBntenns X X X X
0O603HaveHne THNa X X X X
CepuiHbIA HOMEp, rof BbiMycka X X X X
Ccbinka Ha MOK 60044-8 X X X X
Habonblwee pabovee HanpsikeHue Up X X X X 3.1.31,6.1.1 1
(knacc HanpsikeHus)
HomMMHanbHbLIN ypOBEHb U30NSAUNN X X X X 3.1.32, 6.1.1
(knacc nsonsaymn)
HomuHaneHas vacTtota oM X X X X 3.1.18
HoMMHanNbHLBIN NePBUYHBLIA TOK I1H0M X X X X 3.1.20, 5.1.1
HomMnHanbHbIA KPATKOBPEMEHHbIN I, X X X X 3.1.41,51.4.1.2
TEPMUYECKUIA TOK
HomuHanbHbIn AMHaAMUYECKUIA TOK IFl X X X X 3.142,51413
HomuHanbHbI KO3dHUUMEHT pac- Kier
LUMPEHHOTO MEPBUYHOIO TOKA
HOMUHaNbHbLIN CUMMETPUYHBIN KO- Kose X X X 3.36,5.1.4.21
3DHUUMEHT TOKA KOPOTKOTO 3amblKa-
HUA
HomuHanbHasa nocTosiHHaA Bpeme- Tiriom X X X 3.3.7,514.23
HU NEePBUYHON Lenu
HoMWHaneHbIN yron HavaneHoro da- Conom X X X X 3.1.28, 5.2
30BOr0 cABUra
HoMuHanbHbIl pabounin Lmkn X X X 3.3.9
HomunHanbHOe Bpems akTMBaLmn X X X X 3.1.44, 51.11
Macca X X X X

MpwvmeyaHune—Ipn 3ameHe YacTell CM. PyKOBOACTBO MO 3KchnyaTaumm.
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Tabnuuka ¢ TEXHUYECKUMU AaHHBIMU NS KaXO0ro BTOPUHHOIO KOHBepTepa

Namepu-

3awumr-

AHano-

Umcbpo-

O6o3sHa- . . . y -
Haumenosanme HeH:e TenbHbIA | Hblit roewili | BOI Eﬁ”': :::T“ np'::::"'a
oTT oTT BbIXxo4 | Bbixog Any
HomuHanbHoOe 3HaueHue BTOPUYHOro X X X 3.1.22,54.2
BbIX0o4a
MapknpoBKa KOHTAKTOB X X X 1.1
HomuuaneHas Harpyaka RH o, X 3.5.3,54.3
Knacc TouHoCTM X X X X 12, 13 3
HomunHanbHoe Bpems 3agepxku £3 vom X X X x 13.1.27,5.3.2, 5.4.1
Tabnuuka ¢ TEXHUYECKUMM AaHHBIMWU ANS HAMPSXXEHWUA SNEKTPONUTaHWUA
Wamepu- | 3awwut- | Anano- |Ludpo-
O6o3Ha- . . . C -
HaumenoBaHue e | TETBHBIA | Hbiid roeuiit | BOW :);H': :::r I'Ip:l::qa
oTT oTT BbIXO0A | BbiIxog Any
HomuHanbHoe Hanpskenune anekTpo- | Usy ou X X X X 3.1.11, 517 4
nuTaHus
HomuHanbHasa vactota anekTponuTa- X X X X 5.1.8
HUs
HomuHanbhbi Tok anektponutanvsa | Iy oo X X X X 3.1.12
MakcumanbHbi TOK anektponutanus | Iyo oo X X X X 3.1.13
(ycnoBus neperpysku)
X = NPUMEHUMO
Tabnuyka ¢ TeXHUYECKUMU AaHHBIMW ANA cyMMaTopa
Aamepu- | Sawwmt- | Anano- |Ludpo-
O6o3Ha- . . . . MyHKT unu Mpumeua-
HaumeHoBaHue yeHue TeNbHbIU HbIK roBbin BOU I'T}Cl)ﬁll'l HKT le/Ie
3TT 3TT BbIXO4 | BbIXOA y
Tvn nHTepdenca (oNTUYECKUIA/aneKTpu- X X X
YEeCKui)
HomunHanbHoe Bpemsi 3aaepxku t vom X X X 3.1.27,5.3.2, 5.4.1
[vana3oH AaHHbIX 1T, X X X 3.4.5,5.3.3
Bxoa cuHxpoHM3aumu (ga: Her) X X X 343,625
MNpegHasHa4eH ANA UCMNONb30OBaHUA C X X X Mpunoxexne B
WHTEPMNONSLUOHHBIMK cXemamm (aa/HeT)
Tun pasbema X X X 6.2.21, 6.2.2.5
Tvn BONokHa X X X 6.2.2.1

X = NpUMEHNMO

MpumedvaHuns

2 CM. BaxHble COCTaBHbIE YacTu.

(Hanpumep, 20 kOm, knacc 1).

1 Haubonbwee paboyee HanpsixeHue ans oGOpyaoOBaHUS U HOMUHAMNBHLIN YPOBEHb MPOYHOCTU U30MALMK
MoryT GbiTb 06beanHeHbl B 04HY MapkvpoBky (Hanpumep, 145/275/650 kB).

3 HoMuHarnbHyt0 Harpy3ky M COOTBETCTBYIOLLMIA KIACC TOYHOCTU CriegyeT 06beanHUTe B OOHY MapKMpOBKY

4 Bua AONOMHUTENBHOrO 3MEKTPONUTaHUS M ero HOMMUHAaNbHOE 3HaueHWe pekomeHAyeTcsi 06beauHNUTL B
OQHY MapkupoBky (Hanpumep, 230 B nepemeHHoro toka (a. c.)).
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12 lononHuTenbHble TPEO6OBaHMA K U3MEePUTENbHbLIM 3JEKTPOHHbLIM
TpaHccopmaTopam ToKa

12.1 OGo3HaYeHue Krnacca TOYHOCTHU

Onga nameputenbHbiX TUNoB OTT KNacc TOYHOCTM onNpeaensaT HaUBbLICLLIMM AOMYCTUMbBIM NPOLEHTOM MNo-
rPELHOCTU NPYU HOMUHASTBHOM 3Ha4YeHUM TOKa.

12.1.1 CtaHgapTU3oBaHHbIe KIaccbl TOYHOCTU

CraHgapTM3oBaHHbIe KNacchbl TOUHOCTU 451 USMepUTenbHbIX TUNoB 3TT:

01—02—05—1—3—5.

12.2 MNpeaensl oCHOBHOMN AoNycKaeMON TOKOBOM NMOrpeLHOCT! U YIIIOBOM NOTrpeLlHOCTU ANA U3Me-
putenbHbIX 3TT

Onaknaccos 0,1; 0,2; 0,51 1 norpelHocTb Toka (koadbuumeHTa MacluTabHoro npeobpazosaHuA) U yrno-
Basi NorpewHocTb (yrna ¢paszosoro casura) Npyu HOMUHaIbLHOW YacTOTe He A0SKHbI NPeBbLILLAaTL 3HaYEHWUI, AaHHbIX
B Tabnmue 17.

Tabnuua 17 — MNMpegensi OCHOBHOWM AOMYCKAaeMON MOrpeLlHocTn namepenmst anst AT T knaccoB TouHoctu 0,1; 0,2; 0,51 1

1 TokOBas norpewHocTb (koaddum- + yrnosas norpewHocTb (yrna ¢asosoro casura) npu
Knace uneHTa maclwrtabHoro npeobpa3so- YyKa3aHHOM HWXe HOMMWHANbHOM TOKEe B MpoLeHTax
TOYHOCTHU BaHWS) B NPOLEHTaX MpU ykasaH-
HOM HWXE HOMWHAINbHOM TOKE MuHyThI CaHTupaguaHs!
B MpoLeHTax

5 20 100 120 5 20 100 120 5 20 100 120
0,1 0,4 0,2 0,1 0,1 15 8 5 5 0,45 0,24 | 0,15 0,15
0,2 0,75 0,35 0,2 0,2 30 15 10 10 0,9 0,45 0,3 0,3
0,5 1,5 0,75 0,5 0,5 90 45 30 30 2,7 1,35 0,9 0,9
1,0 3,0 1,5 1,0 1,0 180 90 60 60 54 2,7 1,8 1,8

MpumedyaHue — lpegens TOKOBOW M YIIOBOW MOrPELIHOCTEN, ykasaHHbX gns 120 % HOMuHanbHOro
3HaYeHUsl NEPBUYHOIO TOKA, AOMKHbI COXPaHSATBCH M A0 3HAYEHWH PacLUMPEHHOrO NEPBUYHOIO TOKA.

[nga cneunanbHbIX kraccos TodHocTM 0,2 S 1 0,5 S (B YaCTHOCTU, MPUMEHAEMBIX C TaKUMK Xe cneunanbHbI-
MW Knaccamm TOUHOCTU CHETUMKOB 3/IEKTPUUECKOR S3Hepruun B AnanasoHe Tokos oT 1 % Ao 120 % HoMUHanbHoro
3HaYEeHNs1) TOKOBas NorpeLlHocTb (koadduLmeHTa MacluTabHoro npeobpasoBaHUa) U yriosas NnorpelHocTb (yrna
¢pazosoro casura) STT Npy HOMUHANBHOW YacToTe He A0IPKHBI NPEeBbIWATL 3HAa4YEeHUA, NpUBeAeHHbIX B Tabnuue 18.

Tab6nwuua 18 — MNpegernsl OCHOBHON JONYyCKAEMOW NOrpeLiHOCT namepenus gna 3TT knaccoe TowHoctn 0,2 Sun 0,5 S

+ ToKOBasi NOrpelwHocTb (koaddu- + yrnosas norpewHoctb (yrna ¢asosoro casura) npu
Knacc umeHTa macwtabHoro npeobtpaso- YKa3aHHOM HUXe HOMWHaNbLHOM TOKe B NpPOoLUEHTax
TOYHOCTHU BaHWUS) B NPOLEHTaxX Npu ykasaH-
HOM HUWX€ HOMWHAlNIbHOM TOKe MWHyTbl CaHT"panMaHH
B npoueHTax

1 5 20 100 | 120 1 5 20 100 | 120 1 5 20 100 120
0,28 0,75 0,35 | 0,2 0,2 ]0,2 30 15 10 10 10 09 (045 ]| 0,3 0,3 0,3
0,5S 1,5 10,75 ] 0,5 0,51 0,5 90 45 30 30 30 | 2,7 11,35 0,9 0,9 0,9

MpumedyaHwue — [peaensi TOKOBOK W YINOBOW NOrpeWwHOCTEN, ykaszaHHble gna 120 % HOMUHaNbHOIO
3HaAYEeHUs1 NEPBUYHOIO TOKA, [AOIMKHbI COXPaHSATLCS U A0 3HAYEHUN PACUIMPEHHOTO NEePBUYHOTO TOKA.

[nsa knaccoB TouHOCTU 3 1 5 TOKOBasi NOrpelUHOCTb M HOMUHAaMbHaA YacToTa He A0SPKHbI NpeBbillaTh 3Have-
HWI, AaHHbLIX B Tabnuue 19.
Tab6nuuya 19— lNpeaensl OCHOBHON OMYyCKAEMON NMOIPELLHOCTU namepenuns 3TT ana knaccoB TOUHOCTH 3 n 5

Knacc * TOKOBas MOrpeLHocTb (KoadduunenTta macwrabHoro npeodbpasosaHus)
npy yKkasaHHOM HOMWHAMNBLHOM TOKE B NPOLEHTaX
TOYHOCTU
50 120
3 3 3
5 5 5

MpumedyaHwue — lNpegensl TOKOBON NOTPELIHOCTH, yKasdaHHblie Npu 120 % HOMMHANbLHOIO 3HAYeHUs!
NEPBUYHONO TOKA, AOIMKHbI COXPaHSATLCS U A0 3HAYEHWUW PaCLUMPEHHOTO NEPBUYHONO TOKA.
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Mpeaentl pasoBoi NOrpellHOCTU AN KIaccoB TOYHOCTU 3 U 5 He yKasbiBaloT.

Bonee nogpobHasi nHcopmMauus 1 nosicHUTenbLHasa gvarpamma no nNpeaenam TOYHOCTA U Kraccam 3alumThl
npuseaeHsbl B npunoxeHun E.

BTopuyHas Harpyska Ansl aHanoroBoro BoIxoAa, UCrosib3yemast Mpyu UCbITaHUsX, A4oSkHa ObiTb BoiGpaHa
COrfacHoO COOTBETCTBYIOLLIMM MyHKTaM.

12.3 Tpe6oBaHUA K TOYHOCTU NPU HANUYUU FAPMOHUK TOKa

TpeboBaHMsi K TOHHOCTU NMPU HAJIMYUN TAPMOHWK TOKa NpeAcTaBneHbl B NpunoxeHun D.

13 [lononHuTenbHbIe TPe60BaHUA K 3aLMTHLIM INEKTPOHHbLIM TpaHcg opmMmaTopam
TOKa

13.1 Knaccbl TOYHOCTH

13.1.1 OGo3HauyeHUe Knacca TOYHOCTU

Ona 3awmTHeIX STT KNacc TOMHOCTU onNpeaenseTca HauBbICLIEA AOMYCTUMOM MOJSTHON TOKOBOW MOrpeLuHo-
CTbIO MPU HOMUHANBHLIX 3HAYEHUAX NEePBUYHOIO ToKa U 3anuckiBaeTcst ¢ AobasneHuem byksbl «P» (o3Havalo-
LWeh — 3aWmTHBINA) unn 6yke « TPE» (03HavaroWwmx — 3alwyTHBINA 3NEKTPOHHbIN AN NepeXofHbIX NpoLeccoB) —
ana 6onee noapobHoM MHOPpMaLIUK CM. NpUnoxeHue A.

13.1.2 CraHpapTu3oBaHHble KNaccbl TOYHOCTHU

CranaapTu3oBaHHbIe Knacchl TOMHOCTU 4NN 3aWUTHLIX TpaHcdopmaTtopos Toka: 5P, 10 Pn 5TPE.

13.1.3 Mpeaenbl oCHOBHOW A0NYyCKaeMON NOrpeLlHOCTU A4S 3aLMTHbIX 3MeKTPOHHbIX TpaHcdop-
MaTopoB TOoKa

Tokosble norpeluHocTy (koadpcrumeHTa MacliTabHoro npeobpaszoBaHUs), yrioBble NorpelHocTy (yrna cga-
30BOr0 cABWra), 3Ha4eHUs NosHON TOKOBOMW NOrPeLIHOCTU U MaKCUMarbHOW MTHOBEHHOW NMUKOBOM TOKOBOW No-
rPELLUHOCTA B TeHYEHUe YKkazaHHOro LKa NepexoaHoro npouecca U NpyM HOMUHanNbLHOM YacToTe He A0KHbI MpeBbl-
LaTb 3HAYEHWA, NpuBeAeHHbIX B Tabnuue 20. Yrnosasa norpelHocTb, ykazaHHas B 3To Tabnuue, npeactaesnseT
coboli s3HaYeHWe, noryyYeHHoe Nocne KOMNEHcaLM HoOMUHaNbBHOTO BpeMEeHU 3aePXKKN.

Ta6nuua 20 — lNpeaens OCHOBHOW A0OMNYCKAaEeMON NOrPELIHOCTU M3MEPeHUsl Ans 3aWwmTHbiX ITT

TokoBas NorpewHocTs Yrnoeasi norpewHocTs (yrna MonHas TokoBas MakcumansHas nukosas
Knacc (xosthbduumeHTa macwrabd- ¢asosoro casura) Npu HOMU- NOrpeLLHOCTL B MFHOBEHHan ToKoBas
TOYHOCTU | HOro npeobpasoBaHusA) npu HanbLHOM MEPBUYHOM TOKe HOMUHANbHOM nNorpewHocTb
HOMWHanNbHOM NepBuUYHOM AuanasoHe nepsud- B HOMUHANLHOM AWana3so-
Toke, % MutyTol | CaHTUpagauarbl Horo Toka, % HE NEPBUYHOTO TOKa, %
5TPE +1 + 60 +1,8 5 10
5P +1 + 60 +1,8 5 —
10P +1 — 10 —
MpwumedaHune—UWHbDopMaums No nepexogHbIM Xapakrepuctmkam, oTHocsAwasics K knaccam TPE, PR n PX,
onucanHbiM B MOK 60044-1, n k knaccam TPS, TPX, TPY n TPZ, onncanHbim B MOK 60044-6, nana B npunoxexHuu A.

Bropu4Haa Harpyska ana 3TT ¢ aHanoroBbIM BbIXOAOM, UCTIOSb3yemas NPy UCNbITaHUAX, A0SHKHA 6bITh
BblbpaHa corfacHo COOTBETCTBYIOLLIMM MYHKTAM HACTOSILLEro cTaHAapTa.

13.2 Tpe6oBaHUsl K TOYHOCTU U3MEpPeHUs NPU HaNUUYMKM FApMOHUK ToKa

Tpe6oBaHUA K TOUHOCTU N3MEPEHUs! PY HaNUHMU rapMOHUK TOKa YKasaHbl B NpunoxeHun D.

14 Uncpopmaums, npeaocraBnsiemas no 3anpocy Ans TeHAepoB U NpU 3akase

14.1 O60o3HaveHue
UTto6bI onpeaenuTs hyHKUMOHAmNLHBIE BO3MOXHOCTU QT T Npiy 3anpoce UK 3akase, ykasbiBatoT cneaytoLme
MyHKTBI Tabnuu 21.

Tab6nuya 21 — O6o3HaueHve ITT

HaumeHnosaHue O603Ha4eHue Onpepgenenue MyHKT nan noanyHKT
HomuHanbHan mexaHuueckan Harpyska 6.1.8
Hanbonbwee paboyee HanpsikeHne (Knacc HanpsikeHus) Up 3.1.31 6.1.1.1
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HaumeroBaHue O6osHaqeHne OnpegeneHue MyHKT unu NOoanyHKT
HomuHanbHbIA YPOBEHb MPOYHOCTM M30NSAUMK (KIace U3o- 3.1.32 6.1.1.1
naumMm)

YenoBurs 3kcnnyarauum 4
HomunHaneHas 4acTtoTta friom 3.1.18 5.1.5
HoMWHanNbHBIN NEepPBUYHbLIA TOK L vom 3.1.20 5.1.1
HoMMHaNbHBLIM NEPBUYHBIA TOK KOPOTKOIO 3aMbIKaHWS L viom 3.3.5 51.4.2.2
HoMWHaNbHbIM  KOIMUUMEHT paclMPEHHOrO NepPBUYHO- Kicr 3.2.3 51.2

ro Toka

HoMWHanbHbIR KOSPUUMEHT CUMMETPUYHOIO TOKA Lenu Kz vom 3.3.6 5.1.4.21
KOPOTKOIO 3aMbIKaHUSA

HopmupoBaHHas nepBrMYHAs NOCTOAHHAS BPEMEHM T1hom 3.3.7 5.1.4.2.3
Tvn Bbixoda (aHanoroebIi UK LUMPOBON)

Tun CUHXpPOHU3auMK cyMmmMaTopa (MHTEPMONALUMOHHBIA nnn Mpunoxenune C
CUMHXPOUMMYIbChI ANA LUMMPOBOro BeiXxoaa)

OnNeKTPU4eCKUii Unn ONTUYECKMn nHTepdenc cymmaropa 6.2.2
(ans umdbpoBoro BeIBOAA)

HomunHanbHOe 3Ha4YeHVWe BTOPUYHOrO BbIXoAa (Ans aHa- Usnom 3.1.22 54.2
TIOrOBOro BbIXOAa)

HomuHanbHas BTOpu4Hasi Harpy3ka (4Ns aHanoroBoro RHyom 3.53 54.3
BbIX0Aa)

KoathdrumeHT npegensHOn KpaTHOCTH Kink wom 3.33 5.14.1.1
Knacc TouHocTm 12, 13
HomuHanbHoOe HanpsikeHue OOMONHUTENbHOTO 3MeKTpo- Usn wom 3.1.11 5.1.7
nmnTaHunsa

HomuyHaneHbIVi casur a3 D0 Hom 3.1.28 5.2
HomuHanbHOe BpeMs 3agepiKKu £y om 3.1.27 53.2,54.1
HomuHanbHoe Bpemsi akTmBauuu 3.1.44 5.1.11

MakcumarnbHast noTpebnsiemasi MOLHOCTb

MpyMeHeHue (HanpyMep, OTAENbHO pacrnonoXeHHsIn GIS
Ha WWHAxX ¢ BMOHTUPOBAHHbLIM BbIKIoUarenem uenu)

14.2 HapexHocTb

MponasoauTenb AormKeH obecrneunTs HaaeXHOCTbL U NPeaocTaBUTL NoATBEPKAAOLWWIA cepTudmKarT (cm. 6.1.9).
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15 MpaBnna TpaHCNOPTMPOBaHUSA, XPaHEHNSA U YCTaHOBKMU

TpaHcnopTHpoBaHue, XpaHeHWe 1 ycTaHoBKy OTT, a Takke Ux paboTy 1 0B6CnyXnBaHe NPOBOAST B COOTBET-
CTBWW C UHCTPYKLMSIMUA, NPEAOCTaBNEHHLIMA N3rOTOBUTESEM.

WHCTPYKUWN NS TPpaHCNopTUPOBaHWS U XpaHeHWs M3roToBUTENb NpedocTaBnseT B yaobHoe Bpems nepeq
MOCTaBKOW, a AN YCTaHOBKW, paboTbl 1 06CyXMBaHNA — BO BPpEMS NOCTaBKM.

MockorbKy B HACTOsILLEM CTaHdapTe HEBO3MOXHO AOCTaTOYHO NOSHO U nogpobHo onucate Npaewnia ans
yCTaHOBKW, paboThl 1 06CAYXNBaHWUSA KaXXO0ro TNa U3roToBNsSEMOro npubopa, To HopmaL s 4aeTca co CCbin-
KOW Ha caMble BaXkHble MOMEHTbI, KOTOpPble paccMaTpPUBarOTCA B UHCTPYKLWN, NPeaoCcTaBsSIEMOA 3roToBUTENEM.

15.1 YcnoBus TpaHCNOPTUPOBaHUs, XpaHeHUsA U MOHTaxa

Me>xay N3roToBUTeNeM 1 3aKka3umMkoM AOMMKHO ObITh 3aKNo4eHo creLmansHoe corfalleHue, ecnm yenosus
BKCMNyaTaummn no TemnepaType 1 BNaXKHOCTH, ykasaHHbIE B 3aKase, Herb3s rapaHTMPOBaTb BO BpEMA TpaHCNopTH-
POBaHUs1, XpaHEHWS U MOHTaxa. [N 3almTsl N30sLUM BO BPEMS TPaHCNOPTUPOBaHWUA (C yHETOM TPACKK), XpaHe-
HUS1 U MOHTaXKa HY>Hbl CrieLarbHble Mepbl MPeAoCTOPOXHOCTA A0 Nodavun HanpsbkeHns, YTobbl NpeaoTBpaTUTL
nonagaHve Bnaru, Hanpumep oT AoXAs, cHera unu koHaeHcaumn. JorkHel 6bITe NpegocTaBfeHbl COOTBETCTBYHO-
LLMe UHCTPYKLIN.

15.2 MoHTax

Ona kaxgoro Tuna 3TT MHCTPYKLMW, NpeAoCTaBNeHHbIE U3roTOBUTENeM, A0SPKHbI BKIOYaTb B ceba Hukere-
peyncrieHHble MyHKTbI.

15.3 PacnakoBka u nogbem

Cniepyet npegocTaBnTb Tpebyemyto MHdopMaLnio Ans pacnakosku M 6esonacHoro nogbema getanei (Bkrto-
Yasi ntobble cneuyanbHble MeTodbl U pacronoXeHne HeoBXoAUMbIX YCTPOICTB).

15.4 C6opka

Bce oTaensHo TpaHenopTupyemble eanHiLel QT T A0SDKHBI ObITh HETKO NPOMapKUpOoBaHbI, a Takke Npeaoc-
TaBMeHbl CXeMbl CGOPKN COCTaBHbIX YacTeil.

15.4.1 YcTraHoBKa

B nHcTpyKkummn no yctaHoske 3TT, paboTarowmx yCTPONCTB U BCrioMoraTensHoro 06opyaoBaHuMs BKITHOYaoT
B cebs AeTanbHoe onucaHne MecToNOMOXKEHUA U OCHOBaHUSA ANA NOArOTOBKW NOAXOASILLIEro y4acTKa.

KOHCTPYKLUMN AOSTKHBI TAKKE YYUTLIBATL:

- nonHyto maccy OTT ¢ U30NALNOHHON XKUAKOCTbHO;

- Maccy U30NsILNOHHONM XNAKOCTH;

- Maccy camoi TsKerno YacTv Npubopa, KOTOPYHo NOAHUMALOT OTAENBHO, ecrnn oHa npesbiwaeT 100 kr;

- LLEHTp TSXKECTW.

15.4.2 NMogknoveHue

WHCTPYKUMN OSPKHBI BKIKOYATL B ce6s1 MHbopMaLIMio 0 MOAKIIOHEHUN:

a) NoABOAOB, BKIOYas HeobxoauMble pekoMeHAaLUK ANns NpeaoTBpaLlLeHus neperpesa U YpesmepHoro
HaTshkeHus Ha OTT, a Takke AnA obecneveHUst COOTBETCTBYIOLLETO KIUPEHCA;

6) BCriomoraTenbHbIX Lienen;

B) XXMAKUX UMK ra3oBblX CUCTEM (ecrnv UMeroTCS), BKIoYas aguameTp Tpybonposoaa 1 opraHnsaumio coob-
LLeHUS;

r) 3a3eMneHus;

A) kabena K BTOPUYHLIM BLIBOAAM C YKa3aHUeM U3roTOBUTENeM PeKOMEHAOBaHHOMO TUna (BKoYasa noapob-
Hble pexoMeHAaLMn 1 CCbINKW ANA OQHOTO NOCTaBLLMKA) U MaKCUMaribHOM AMWUHBLI MeX Ay BTOPUYHBIMA BbIBOZAMW
1 BTOpUYHLIM 060pyaoBaHUeM.

15.4.3 3aknoUYnTENbHBbIA OCMOTP YCTaHOBKU

UHCTpyKUMIO NPpegoCTaBNAOT A5l OCMOTPA M UCTIbITaHWIA nocne yctaHoBkM OTT 1 3aBeplueHus Bcex nof-
KITHOYEHUWNA.

3Ta UHCTPYKLMA A0MKHA BKNoYaTh B cebs:

- rpadpnK pekoMeHayeMbIX UCTbITaHUIA Ha MecTe aKcrulyaTaumn ans obecneyeHnsa NpasuibHOro hyHKLMOHU-
poBaHusI;

- npoueaypbl NO HACTpoWike, TpebyeMoli Ans NPaBUILHOMO (OYHKLMOHUPOBaHWUS,

- pekomeHAauum Ans Niobbix M3MepeHuid, HeobXoAUMbIX NMpY OBCIYXUBaHWUK;

- MHCTPYKLMN ANA 3aKNi0YNTeNbHOro 0CMOTpa U BBOAA B aKCTUTyaTaLuio.

n pumMevyaHune— Ecnu UCNONb3YIOT ONTUYECKYID CUCTEMY, BO BpeMA 3aKNiHUTENbHOIo OCMOTpa BaXHO
NPOBEPUTL €€ LIENOCTHOCTb U (hYHKUWOHAMNBHOCTb, YTOObI rapaHTUpOBaTb OTCYTCTBUE (PUNHECKMX MOBPEXAEHUA BOMOK-
Ha BO BpeMs yCTaHOBKHW.
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15.5 ®dyHKUMOHUpOBaHUEe

UHCTpyKLUMK, AaHHble NPon3BOAMTENEM, AOSDKHBI COAepXaTb crneayoLuyio UHdopmaumio:

- obLee onucaHue 060pyAOBaHMS C TEXHUYECKUMUN XapakTepUCTUKaMK BCeX OCOBEHHOCTEN U TMaBHbIX
NPUHLMNOB ero paboTbl;

- MMHUManbHbIN TOK aKTUBaLWW;

- ocobeHHocTU 060pyAoBaHUA U GezonacHoi paboTbl ¢ HAM;

- ynpaeneHue 0bopyaoBaHEM ¢ LiENbLo 06CykUBaHUA U UCNbITaHWUIA.

15.6 O6¢cnyxuBaHue

15.6.1 O6wue npaBuna

OchheKTUBHOCTL 06CAYKUBAHUS 3aBUCUT OT KAYECTBA NOATOTOBKN MHCTPYKUWIA U3roTOBUTENEM U YETKOCTU
WX NPUMEHEHUA NoSb3oBaTenem.

15.6.2 PekoMeHAaauua Ansi U3roToBUTEnNs

U3rotosnTenNb A0MKEH BbIMYCTUTL PYKOBOACTBO M0 3KCyaTauuun, BKloYaLlee B ce6s cneayoLyto uH-
dopmaumio:

a) rpacbuk 06Cny>KUBAHAA U NPOAOIPKUTENBHOCTL PaGOTLI;

6) AeTanbHoe onncaHne paboT Mo 06CNyKUBaHUIO:

- pekoMeHAoBaHHOEe MeCTO (BHYTPY MOMELLIEHUS, Ha OTKPLITOM BO3AyXe, Ha 3aBoae, y4acTke, 3TT U T. 4.);

- ipoLiedypbl 419 0OCMOTpa, ANarHOCTUMECKUX UCTIBITaHWMIA, SKCNEPTU3bl, PEMOHTA U (OYHKLMN KOHTPOS (Npe-
AenbHble 3Ha4YeHUst 1 AoNYCKW, Hanpumep, Anst PYHKLUMOHUPOBaHMWS ONTO-3MEKTPULECKOrO KOMMNOHEHTA);

- CCbINIKN Ha PUCYHKW;

- CCbISTKU Ha HOMEpa COCTaBHLIX YacTeu;

- MCMoNb30BaHWe creumvanHoro 06opyaoBaHUs U UHCTPYMEHTOB (06e3XX1pUBaKOLLIMX CPEeACTB ANS OYACTKN);

- cobnrogeHne mep nNpedoCTOPOKHOCTU (HanpuMep, YUCTOTbI);

B) AOCTYNHbLIE cXeMbl 06cnyxuBaHusa agetanen ATT ¢ YeTkon naeHTUdbMKaLmein (Homep cocTaBHON YacT U
onucaHne) cbopKu, 3anacHbIX U OCHOBHbIX YacTEMN.

MpwumeyaHune— [Ons unniocTpaumm pekOMEHAOBaH AETaNbHbIN YepTex, OGBACHSIIOWMIA NONOXEHNE KOMMO-
HEHTOB OTHOCMTENLHO ApYr Apyra npy c6opke Npubopa n ero CoCcTaBHbIX YacTewn;

r) pekomMmeHZoBaHHbIe 3anacHble YacTu (onncaHue, HOMEpP CCbINKA BENIYMHBI) U UHCTPYKLMU MO XpaHEeHMUIo;

[) oLeHKy BpemeHW rpadumka akTUBHOrO 0BCIYyXUBaHUS;

e) yTrnusaumro o6opyaoBaHNs B KOHLE CpoKa ero cryXkbbl ¢ y4eTOM 3Konormiecknx TpebosaHui.

MponssoamnTenb A0IMKEH COOBLUMTL Nonb3osaTensam o cnelpyduyiecknx ocobeHHOCTAX STT 1 KoppeKTUpYHo-
LLMX AECTBMSIX, KOTOPbIe MOTYT NoTpeboBaThbCs BCeACTBME BO3MOXHBIX cUcTeMaTU4eckx AedeKTOB U NOSIOMKN.

MpownssoauTens 06s3aH rapaHTUpoBaTh, YTO peKoMeHAyeMble UM 3anacHble YacTu NPUroaHb! K UCMonb30-
BaHUWIO B TEYEHWEe AnnTeNbHOro BpeMeHn — He MeHee 10 neT oT 3aknioumTensHoM gaThbl U3rotoeneHms 3TT.

15.6.3 PekoMeHaaLuuu ansa nonb3oBaTtens

Ecnu nonb3oBartesns caMoCToATENbHO 3aHMMaeTCs 06CnyXMBaHMEM, OH JOSKEH rapaHTUpoBaTh A4OCTaTOU-
Hyto KBanudvKkauuio 1 getansHoe sHanue 3TT nepcoHanoMm.

Monb3oBaTeb obecneynBaeT creayroLyto nHgopmaumio:

- CEPUAHbLIA HoMep N TN 3TT;

- faTy BBeAEHWs B aKCnyaTauuio;

- pe3ynbTaThl BCEX U3MEPEHWIA, BKIOYas AUarHOCTUYECKUE UCTbITAaHNSA, BbINOMHEHHbIE B TeYeHne dyHKLMO-
HupoBaHua ITT;

- AaTbl Y NOMHbIA 06beM NponaBeaeHHbIX paboT No 0BCcnyXNBaHWIO;

- UICTOPUIO OBCIYXXUBaHMS, 3aperncTprpoBaHHbIE 3annc usmepeHuin ATT B TeUeHUe sKenyaTauum 1 nocne
cneumanbHoro pexuma (Hanpumep, B COCTOSIHAN HEUCTPABHOCTU U (OYHKLIMOHUPOBaHUSA Nocrie Hee);

- CCbINKW Ha 3aperucTpmpoBaHHoe coobLeHme 0 HEUCNPaBHOCTU.

B cnyyae HencnpaBHOCTY M AedeKToB Nonb3oBaTe b JOMKEH 3aperncTpmupoBaTh UX 1 COOBLLUTL NPOU3BO-
auntento 06 ocobbix 06CToATENLCTBAX N MPUHATLIX MepaXx. B 3aBMCUMOCTM OT NpUpoabl HEUCMPaBHOCTU aHanus ee
NPUYUHBI JOIPKEH NPOBOANTLCS COBMECTHO C MPOU3BOAUTENEM.

15.6.4 OTyeT 0 HeucnpaBHOCTHU

OTUeT 0 HeMcnpPaBHOCTW AOSKEH CTaHAaPTU3MPOBATL 3aperncTpupoBaHHble gedextel STT v NnpegocTasuTe
UHdOpMaLUIo B criegyoLem B1uae:

- onMcaTb HEMCMPaBHOCTL C UCNOMb30BaHWEM 0BLLEen TepMUHOIOTAN;

- cpopMynMpPOBaTh AaHHbIE NOMb30BATENLCKON CTAaTUCTUKY;

- CHabauTb NponssoanTENs 06PaTHON CBA3LIO.
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HaHHoe pykoBOACTBO AaeT NpeacTaBsieHNe O TOM, Kak MOAroTOBUTL U 3aperucTpuposarth oTyeT (cooblue-
HWe) 0 HeUCNPaBHOCTU, KOTOPbLIN B Cliydyae Heo6XoAMMOCTI AOIDKEH BKMoYaTh B cebsa cnegyowme AaHHbIe:

a) naeHTndukaumio HemcnpasHoctn OTT:

- Ha3BaHWe NoAcTaHuuK;

-onucanune 3TT (NponssoanTeENb, TUM, CEPUNHBLIA HOMEP, AnarnasoHbl);

- Bua OTT (MacnaHas unu anerasosas U3onNAaUMa, camonogaepXvBaroLan KOHCTPYKLUMUA U NoaaepXuBa-
owasn WuHa, HanuumMe U OTCYTCTBUE MeXaHWUYEeCKOro BbIKoYaTerns Lenu);

- TEeXHOSIOTUI0, CNOMb3yeMyto B NpoussoacTee AT T (KaTylika C BO3AYLUHLIM UMW XXENe3HbIM CepaeYHUKOM,
ONTUHECKUN);

- MecCTonosoXKeHne (B 3aKpbITOM MOMELLIEHUN, Ha OTKPLITOM BO3AyXe);

- kopnyc;

6) uctopuio 3TT:

- AaTy BBOAA 060pyaOBaHUA B AeicTBUE;

- AaTy NOSIOMKM;

- AaTy nocneaHero o6cnyxnBaHus;

- 3aMeHbl NobbIx AeTanel, BbiNoNHEHHbIe Ha 060pyAOBaHUMW, HAUMHAS C A4aTbl U3rOTOBMNEHUS;

- coctoaHne 3TT npu BbIABAEHUN HEUCTIPABHOCTY (NPU (PYHKLMOHNUPOBAHWUW, 0BCAYXMBAHUU U T. A4.);

B) naeHTUUKaLUIO COCTABHON YacTU/KOMNOHEHTA, OTBEYAIOLLEro 3a NepBUYHYIO HeUcnpaBHocTb/aedeKT:

- KOMMOHEHTbI, NOABEPraeMble BbICOKOMY HanpsiKeHUIo;

- 3N1EeKTPUHECKUIA KOHTPOSb U BCIOMOraTesbHbIe Lienu;

- Apyrne KOMMNOHEHTHI;

r) npeanonaraemsle acdekTbl, cnocobeTaytoLme Nonomke/aedexTy:

- YCNOBUs OKpyXaroLern cpeabl (Temnepartypa, BeTep, CHer, fieq, 3arpa3HeHne, MOfHUA U T. 4.);

4) knaccudpmkaumio Heronagku/gedekTa:

- cepbesHasi HeMCcnpPaBHOCTb;

- He3HauuTeNbHas HeUCnNpPaBHOCTb;

- AedexT;

€) NpoucxoxaeHne 1 NpUUMHY HencnpasHocTW/ gedekTa:

- POUCXOXKAEHMNE: MEXAHNYECKOE, ANEKTPUIECKOE, SNIEKTPOHHOE, CxXaTune (eCni MPUMEHUMO);

- MPUHUHY (NPOEKT, NPON3BOACTBEHHAS, HECOOTBETCTBYHOLUME UHCTPYKLIMK, HEMpaBuIbHas yCTaHOBKa, He-
npaeurbHoe 06CNYXMBaHWE, HAarpy3kuM BrllLE YKazaHHbIX U T. 4.);

) NOCNEACTBUSI HEUCNPAaBHOCTM Unn AedpekTa:

- AnuTenbHoCTL NpocTost OTT;

- 3a4ePXXKY BO BPEMEHU A1 PEMOHTA;

- CTOMMOCTb 3aTparT Ha onnaTy Tpyaa;

- CTOMMOCTb 3anacHbIX YacTel.

Coo0bLUeHMe 0 HEUCTIPaBHOCTU MOXET BKItOYaTb B cebsl crieaytoLuyto nHgopMaLnio:

- YepTEeXU, ICKN3bI;

- poTorpachum gepeKTHLIX KOMMOHEHTOB;

- OHOSNHEHYIO CXEMY CTaHLNK;

- OTYeTbl UK rpadpuku;

- CCbIMKM Ha PYKOBOACTBO MO 3KCyaTaLuum.

16 Be3onacHocTb

BbicokoBonbTHEIN OTT 6esonaceH TOMbKO NPU YCIIOBUM ero yCTaHOBKU B COOTBETCTBUN C YTBEPXKAEHHbI-
MW NpaBunamu, a Takke Npy NCnonb3oBaHNn 1 06CNyXMBaHAN COTMACcHO UHCTPYKLMAM U3roTOBUTENSI (CM. pas-
nen 15).

K ob6cnyxvBaHunto BbICOKOBOMNLTHOrO QT T 06bIMHO AONYCKAKOT TOMLKO NMPOUHCTPYKTUPOBAaHHbBINA NepcoHan,
HaxoOsLMIACA NOA KOHTPONEM KsanduumpoBaHHbIX CneLuanucTos. Ecrin Bo3MoXeH HeorpaHUYeHHbI A0CTYM K
pacnpeaenuTensHOMY LLIMTKY, TO MOy T NoTpe6oBaTbes AOMONHUTESNBbHEIE Mepbl 6E30MAaCHOCTU.

JoskHbl BbITh YHTEHbI HUXENPUBEAEeHHbIE HOPMbI HACTOSILLEro CTaHAapTa, HanpaeeHHbIe Ha 6e30mnacHyo
paboty kaxgoro Tuna 3TT.
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16.1 dneKkTpuyeckue acnekrbl

- N30N5ILMOHHOE paccTosiHWe (CM. 6.1.1);

- 3a3eMreHne (KOCBEHHbIN KOHTaKT) (cMm. 6.1.12);

- pasgeneHne BbICOKOBOMLTHBIX M HU3KOBOSLTHBIX Lenen (cM. 6.1.13);
- IP-kogupoBaHune (npsimoit gocTyn) (cMm. 6.1.13);

16.2 MexaHu4ecKkne acnekTbl

- BO34eNCTBUE AaBneHUs Ha KOMMOoHeHTbI (cM. 6.1.11);

- 3aWMTa OT MexaHU4ecknx BO3AencTBuin (cM. 6.1.13.3);

16.3 TennoBble acnekTbl

- BOCMaMeHsAeMocCTb (CM. 6.1.14).

roCTP M3K 60044-8—2010
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MpunoxeHune A
(cnpaBouHoe)

MepexodHble XapakTepUCTUKU 3MEKTPOHHBbIX TpaHcdopMaToOpoB ToKa

A.1 BBeneHune

Tio6oii TpaHcdopmMaTop (3MEeKTPOMArHUTHbIM UM 3MEKTPOHHLIN) NepedaeT COCTaBnALME NepexodHelX npouec-
COB Ha MNepeMeHHOM M MOCTOSIHHOM TOKaX C pasfWyHbIMW MIHOBEHHBIMU MOTPELUHOCTSIMU. Takne MorpewHocTy npu
HanU4YuKU COCTaBMAWMX HAa NEPEMEHHOM TOKE BNUSIIOT HA (PYHKUMOHMPOBaHWE 3alMTHBIX pene, a Ha NOCTOAHHOM TOKe
06bIYHO He CYLLEeCTBEHHbI ANs anropMTMOB 3alUMTbl, TEM HE MEHee WX Hanudne MOXET OTPasuTbCA Ha perncrparope,
KOTOpLIM ByaeT umeTb Henonagky OT 3TOro mepexogHoro npouecca. Henunennocte 3TT MOXeT MCkasuTb BOCNpPoOM3Be-
AEHHYIO COCTaBNSAOWYI NepexogHoro npouecca Ha nepemMeHHoM TOKEe, MIHOBEHHAs MOrPeLlHOCTb KOTOPOW 3aBUCUT OT
BXOAHOVW amnnuTyabl M BENUYUHBbI COCTABNAIOWEN NEPEXOAHOro Npouecca Ha NOCTOAHHOM TOKe.

JeTanbHblii aHanM3 nepexodHbIX NPOLEeccoB, TpebyeMbiX Anst HEKOTOPbIX 0bnactein NpMMeHeHusl, NpuBE4EH B
M3K 60044-6. OgHako 3TOT cTaHAAPT NpegHasHa4YeH TONbKO Ansi TPaguLMOHHON TEXHOMOIMM, UCMONb3YIoLLel 3reKTpo-
MarHnTHble maTepuansl. Muorne OTT, OCHOBaHHbIE Ha APYIMX TEXHOMNOMMsX, NogobHo AaTuvkam Papages unm KaTylkKam
POroBCKOro He UMEIoT TakUX OrpaHUYeHuii, kak oObluHbIe, M NPegoCTaBnAT noTpedbutento GonbLylo IMOKOCTE OTHOCK-
TENbHO COCTAaBNSAWMX NEPEexXoqHbIX NPOLECCOB HA NEePBUYHOM MOCTOSIHHOM Toke. Llernb atoro mpunoxenuss — npown-
TIOCTPMPOBaTL A NOonb3oBaTenei npevmyllecTsa npumeHennsa 3T 1T Npy nepegade nepexoiHbiX NpoLeccos.

A.2 TOK KOPOTKOro 3amMblKaHUs B CeTH

[na onpegeneHnst Toka KOPOTKOrO 3aMblKaHUsl B CETU arekTpudeckas Lenb MoXeT ObiTb 3KBUBANeHTHa npefg-
CTaBMNEHHOW Ha pUCyHke 1.

MpepeiBatens JInHuA
®

ConpoTusneHue Lenu (R-L)

uenu

OHepro-
CHabxeHne

KopoTkoe 3ambikaHue

PucyHok A.1 — OkBMBaneHTHasA anekTpuyeckas uenb Cetu

MpubnusnuTenbHoe BbipaXeHWe ANs MIHOBEHHOTO 3HaYeHWsl TOka KOPOTKOTO 3aMblKaHWUsl, MMEIOWEro CUMMET-
PUYHYIO COCTaBNSAOWYIO I ks, MOXET BbITh 3anMcaHo Kak:

i(t)= V2. Lia [e'”r1 -cos() — cos(m -t + (-))],

rae T — MOCTOSIHHAA BPEMEHN NEePBUYHON Lenu (BblpaKeHHas oTHoweHueM L/R anekTpuyeckmx KOMMOHEHTOB, npea-
CTaBneHHbIX Ha pycyHke A.1).

MNepBas YacTb ypaBHEHUs1 XapakTepuayeT nepexoaHbiii NpoLece, KoTopbii 406ABNAETCSA K YCTAHOBUBLLEMYCA TOKY
ANA OCYWECTBMNEHUA HenpepbiBHOCTH, 0BYCNOBNEHHON PeakTWBHBIMKM KOMMOHEHTaMU ceTh. 3Ta 4YacTb NPUCYTCTBYET
TONBKO TOrda, Korga ha3oBoe CMeLLeHUe MeXAy NMEepBUYHBIM HanpsHKEHEM M TOKOM OTIIMYAETCA OT €ro 3Ha4YeHWn o un
nocrie NepenYHOro 3amelkannsa. Ecnn hasosoe cmelleHne octaeTcss HemameHHbIM (8 = 90 %), TO mMpoucxoauT Konnanc
nepexogHoro npouecca.

Bropas yacTb ypaBHeHWs1 onucbiBaeT BPEMEHHYIO SBOMIOLMIO NEPBUYHOMO TOKA B CTABUIIBHOM COCTOSIHWM.

UTobbl n3bexartb KOPOTKMX 3aMbIKAHUIA, BbIKIIOYATENb LUenu gormkeH ObiTb PasoMKHYT. Tak Kak MHOMME U3 HUX
ABMAIOTCA PE3ynbratoM aTMOCMEPHBIX NEPEHanpPsKeHNA Ha NTMHENHOM W30NATOpe, aBTOMaTUYECKUe UMKIbl HA KOPOT-
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KOe BpeMsi OTKMo4aloT BbIKo4aTenb Lenu, 4Tobbl n3bexatbe HEMCNPaBHOCTEN, a 3aTeM BKITIOYaloT, U OH MpodomxaeT
cHabxaTtb ceTb. [1pn peanbHOM HEUCNPaBHOCTU KOPOTKOE 3aMblkaHWe BO3HMKAET BO BTOPOW pas, korga npepbiBaTenb
uenu BKIOYeH. Ytobel onpegenuTtb nosegeHve 3TT BO BPEMS NEPEXOAHBIX NMPOLECCOB, Heobxoauma koMbuHauust aByX
TOKOB (Kak onucaHo B 3.3.9).

OpHako KOpPOTKOe 3amblkaHe B ceTu 0OblYHO 3akaH4YMBAETCsl NOSIBNEHNEM PasfYHbIX AONOMHUTENBHBLIX JKCMO-
HeHUunarnbHbIX TOKOB (CM. pUCYHOK A.2), NOSTOMY ONMUcaHWe TOKOB 3TOW (hOpMynon siBnsietcss npubnuantensHeiM. C
OPYron CTOPOHbI, CUMMETPUYHas aMnnuTtyaa Ij kg M NOCTOsIHHAA BPeMEHU MNePBUYHON Lenyu U3MEHSIIOTCSI C MU3MEHEHW-
€M MECTOMOMOXEHUSA KOPOTKOrO 3amblKaHusl U KOHUIypaumm CeTu, npv KOTOPON OHO BO3HMKaeT. M3-3a Hanuums cuno-
BbIX TPaHCOPMAaTOPOB Ha MOACTAHLMM MOCTOSIHHASI BPEMEHWU NEPBUYHON Lienu MOXeT OblTb OYeHb Bonblwon (Hanpu-
mep, 200 MC), ecrnn KOPOTKOE 3aMblKaHWe NMpoMcXoauT psaoM € nogctaHuven, n 6onee HU3KOW, eCliv OHO BO3HUKAET B
HECKOMNbKUX KMIOMETpPax OT Hee, BCreACTBME PEe3UCTUMBHOW YacTu nuHum (Hanpumep, 60 mc). I; k3 3aBUCUT Takke OT
KOHKPETHON CUTyauun BO3HUKHOBEHMWS 3aMblKaHUS.

R1-L1

MpepbiBaTens JInHua
L

n uenu

R2-L2

u2

R3-L3

KopoTkoe 3amblikaHue

PucyHok A.2 — KomnnekcHasi SKBMBaneHTHas SMeKTpudeckas Lenb BO BPeMsi KOPOTKOro 3amblKaHus

OnpegeneHve napaMeTpoB TOKa SIBNAETCA CINOXHON 3agaden, U ansi NpaBurbHOro HopmupoBanusa 3TT npuHK-
MaloT BO BHMMaHWE HECKONbKO MpeanonoxeHui. Takke 3TO CNOXHO U3-3a NoBeaeHUsl TPaHCHOPMAaTOPOB, HA KOTOpbIe
BIMSIIOT XapakTepPUCTMKN MEPBUYHOIO TOKa KOPOTKOrO 3aMbIKaHWA M BTOPUYHBIX Uenel, o6bacHeHne 1emy npeacraene-
HO B crieayolem pasgene.

A.3 OKBUMBanNeHTHas Lenb 3NeKTPOMarHMTHOro TpaHcopMmaTopa TOKa BO BpeMsi KOPOTKOro 3aMblKaHUA

Onsa aHanvaa nosegenws STT BO Bpemsi KOPOTKOTO 3aMblKaHWA MCMONb3oOBaHa IKBUBANEHTHasA uenb, npeacTas-
neHHas Ha pucyHke A.3.

Is(t)
>
Ie i— ——————— _i A

I |

I |

I |

I |

I |

R 4 |

M | |

arHuTHoe
CONpPOTUBINEHUE Lo g Rb Con'?:masl;l(znue
KaTyLLKW rpy
®
HacbiweHus Het
Haclblu.teHwe |
e 1

PucyHok A.3 — OkBuBaneHTHas anektpuyeckas uenb OTT BO BpeMsi KOPOTKOrO 3aMblKaHWs
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MepBUYHLIN TOK NPEACTaBMNEH ero UCTOYHUKOM, BTOPUYHAA LeNb — COMNPOTUBIMEHMEM HArPy3ku (BKMOYaa COMpo-
TMenenne npoeoAoe), OTT — TOMbKO PeakTMBHLIM CONPOTUBNEHWEM L, (MarHUTHBIM CONPOTUBNEHUEM KATYLUKW).

CnoXHOCTW CBA3aHbl C HENMWHEWHOCTBIO 3TOFO COMPOTMBNEHUS, KOTAa NMPOUCXOAUT HacbiweHwe cepaeqHuka. Ona
YNPOLLEHUS €70 MOXHO pacCMaTPUBaTh Kak OTKPBITYIO Liefb, B KOTOPON CePAEYHUK HEe HACLIWEH; B 3TOM Cryyae norpel-
HOCTb He3HauMTenbHa (No{TU Hynesas). Korga HacTynaeT HacblWweHWe, BO3HWMKAET KOPOTKOe 3amblkaHue, BECb NEpBUY-
HbIl TOK NPOXOAUT HYepe3 CONPOTUBINEHWE U MOTPELIHOCTb OYEHb BbICOKAs. TOK BO BTOPUYHOW LENWU JOCTUraeT Hyns.

HacbiweHne nponcxoamT, Korga MarHUTHLIA MOTOK, ABNAIOWMINCA Pe3ynbTratoM MHTErpupoBaHusl Hanpsbkennsa Us
(cm. pucyHok A.3), gocturaeT ToUkm usrnba KpUBOM HACBLILEHHOCTU (CM. pUCYHOK A.4).

MarHuTHbI NoTok ¢
A

¢HaCbl LeHUA

Touka uarnba

P
L

/ Tok B MarHUTHOM peakTUBHOM conpoTtueneHun /m

PucyHok A.4 — MaruutHoe peakTuBHoe conpoTuBrienne 3TT 6e3 ocTaTtouyHOro MarHeTusma

B cTabunbHOM COCTOSIHUM HaCbIWeHWe CepAeYHMKa HENOCpeACTBEHHO CBA3aHO ¢ amnnutyaon Us,, 4To 3aBUCUT OT
TOKa W HanpsiXeHWs, KOTOpbIe SIBNAOTCA rMaBHbIMM NapaMeTpamMy Ans NPeaoTBPALLEHUs] HACBILLEHUSI.

Bo Bpemsi nepexoaHbIX NPOUECCOB MAarHUTHLIN MOTOK SIBNSIETCS pe3ynbTaTom Hapactanua U,, koTopoe BKo4yaer
CVHYCOMAAMNbHYI0 4acTb M YaCTb C NOCTOSIHHLIM TOKOM, MOYLLUMM OT TOKa KOPOTKOro 3amblikaHusi. Yem Bbile nocTosiHHas
BpeMeHU MepBuUYHON Lenu, Tem Gornee vyacto gocTuraetca Touka usrnba. Bo usbexaHue HacbiweHnn B TeHeHne nepe-
XOQHOro npouecca 13-3a KOMMOHEHTOB MOCTOSIHHOTO TOka HEO6X0ANMO CyLECTBEHHOE YBENWYEHNE pasmepa cepaevHuka.

Korga Tok KOPOTKOro 3amblkaHUsl NpekpaLwaeTcsl, MarHUTHLIN CepAEYHUK He CrocobeH HeMeaneHHO BO3BPaTUTL-
Csl B Ha4anbHble ycrnoBusl. [TOCTOsIHHAsA BPeMEeHU NepexoQHOro 3KCMOHEHUMAarbHOro TOKa, MPOXOoaswWero Yepes BTopuy-
HYIO Lienb, onpeaensieTcsi NOCTOSHHON BpeMeHU BTOpuYHOW uenu (T, = L/Rb). BcrnieacTeBre BbICOKOrO 3HaYeHWUA peakTuB-
HOrO COMPOTUBIEHUA KaTYWKN 3Ta NOCTOSIHHAA AOIMKHA ObiTb OYeHb BbICOKOW MO CPABHEHUIO C MOCTOSIHHON BPEMEHU
NepBUYHON Lenu (Hanpumep, T, MOXET gocTurath 2, 3, ... 5 ¢ B 3aBUCMMOCTU OT pa3Mepa KaTyLuKu).

Ecnn HOBOe KOpOTKOE 3aMblkaHve MOSIBNAETCSl Npexae, YeM MarHUTHbIA NOTOK HAYMHAeT CHUXATbCSl, TO BO3-
MOXHO €ro yBenvyeHve nepep yMeHblUEHWEM HAaCbILEeHUS.

Opyrasi npobnema BO3HWKaeT B MOMEHT NPeKpaLlLeHnsa KOPOTKOro 3amblikanusi. Ecnu cepaeyHnk BoinonHeH 6e3
BO3JYLLHOTO NPOMEXYTKa, TO MOXeT ObiTb MONYYeH TOK OCTAaTOMHOTO MarHeTU3Ma, YTO SIBMSIETCA O4YeHb BaXHbIM acrnek-
TOM MOSIBIIEHUSI HOBOrO KOPOTKOIO 3amblkaHus. BO3MOXHOCTE BO3pacTaHWA NOTOKA Nnepej HACbIWEeHUEM 3HaYUTENbHO
YMeHbLUEHa (B HEKOTOPbIX Cy4asiX OCTaTOYHbLIN NOTOK MoxeT gocturatb 80 % MOTOKA HACbILLEHUST).

MarHuTHbIA NOTOK ¢
A

¢HaCbl LEeHUA

Touka narnba

d)OCTaTO"IHOI'O MarHetusma

-

Tok B MarHUTHOM peakTUBHOM CONpPOTUBNEeHUU Im

PucyHok A.5 — MartutHoe peaktusHoe conpotusnenHne 3TT ¢ OCTaTOYHbIM MarHeTU3MOM
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A.4 Knaccbl TOYHOCTU ANA 3NEeKTPOMArHUTHbIX TPaHC(OPMaToOpPOB TOKa

A.4.1 O6wme nonoxeHun

TexHonornveckve pewenns STT MoryT 6biTb OCYLLECTBNEHbI C MOMOLLbIO KaTyLEeK Noaxoasile KOHCTPYKUUK, Or-
paHM‘-IeHHbIX B HacTosilee BpeMFI onpegeneHHsiMm HopMamu, a HOBbl€ NMPOEKTbl 4OIMKHbI yLIVITbIBaTb pa3nunyHble yC.I'IO—
BWA NpumeHeHus. [103ToMy B COOTBETCTBYIOLUMX CTaHAApTax AaHbl pasnuyHbie 3awmTHble knaccel JTT, KkpaTkoe onuca-
Hue koTopbix npeactasneHo B MOK 60044-1 1 MOK 60044-6. 3awmTHble knaccsl B MOK 60044-1 ocHoBaHbI HA UcnbITa-
HUSIX B YCTaHOBMBLLEMCA cOCTOsIHUKM, B MOK 60044-6 — Ha ncnbiTaHWsIX B NEPEXOAHbIX PEXUMAX.

A.4.2 Knaccel TOYHOCTU B yCTaHOBUBLLEMCS peXume

A.4.2.1 TpagnumoHHbI kKnacc P no M3K 60044-1

Korga TOK KOPOTKOrO 3aMblKaHWS1 HEBbLICOK MO CPABHEHWIO C HOMMHAIIbHBIM M MMEETCS1 4OCTaTOYHO BpEeMeHn Ansi
ero npeaoTBpalLeHyst B Lenu, MOryT ObiTb UCNOMb30BaHbl KNACCUHYECKUe 3NEKTPOMEXaHUMYECKUE U COBPEMEHHbBIE 3rek-
TPOHHbIE @aHANoOroBble UM UnpoBble pene. MNocTosHHas BpemMeHn NepBUYHON LENW B 3TOM TUME 3NEKTPUYECKUX Lienen
B LENOM He3HauuTenbHa, NOSTOMY NnepexoAHbIM TOKOM MOXHO npeHebpeub. [N 3Toro  MCNone3yloT TPaauLMOHHBIN
knacc P. Llenb 3awmTbl — WUCKMOUUTE HacblWeHWe B CTAabUNbHOM COCTOSIHMM (BO BHMMaHMWE [OJDKHbI NPUHMMAaTbLCA
TOMBKO 3HAYEHUsI TOKa KOPOTKOro 3amblKaHUS1 U Harpy3ku).

A.4.2.2 Hoeble knaceel PR 1 PX no MOK 60044-1

Kor,qa TOK KOPOTKOIo 3amMblKaHuA BbICOK, nocnegcTtBusl O4eHb OnacHbl, NO3TOMY HGOGXOHVIMO UX yCTpaHuTb B
KOpOTKOe Bpems. JTa npobrnema pelweHa B nepuog 70-x rogoB onpeaerneHnemM KnaccoB (hyHKLMOHMPOBaHUSI nepexoa-
HbIX XxapakrepucTuk (cm. A.4.3), NpoBepka KOTOPbIX A4OPOrocTosia, U nogobHei NpuHumun paborel ATT Heobxogum He
Bcerga. Hanpumep, B HEKOTOPbIX CNyYasix AOCTATOMHO YCTAHOBUTL YCIIOBUSI, NPU KOTOPLIX HACKILLEHWUA yaaeTca usbexarb
pacueTom Hanpskenust Uy, ansa Todkv namba (cm. pucyHim A.3 n A.4), 4To SIBMsIETCA Lienbio HOBOTro knacca PX, ocHoBaH-
HOr0 Ha ONIUTENbHOM MPaKTUYECKOM OMbITe ABOWYHOIO BbIMMTAHUSI.

Knacc PR — onpegensamowmin Ansi pasnuyHblX perne, korga mabexaTb Toka KOPOTKOro 3amblkaHus Heobxoanmo
HaCTOMNbKO ObICTPO, HACKOMBKO BO3MOXHO. Bpems peakumm 3almTHbIX pene odyeHb mand (Hanpumep, 5 mc). Jaxe ana
COCTaBMAOLLMX NOCTOSIHHOIO TOKa YBENUYEHUEe MarHUTHOIO MOTOKA B TEYEHUE 3TOr0 KOPOTKOro BpEMEHU He3HauMTENbHO
ONA HacbIWEHUs1 cepaeyHNKa, KOTOPoe MOXET NPON3ONTU Nno3aHee, HO yxe 6e3 KpuTUYecknx nocneacTenin. EaMHcTeeH-
HbIM YCNOBMEM SIBMNSETCA HEAONYyLWEHE OCTarTOo4YHOrO MarHUTHOIO MOTOKA, ANA Yero kaxasi OTT gomkeH 6biTb Nogknio-
YeH K PasnuyHbiM 3aWUTHLIM pene npy OAUHAKOBbLIX HAYarbHbIX COCTOSIHUSIX.

A.4.3 Knaccbl 3alyuThbl AnsA nepexoaHbix pexumos no M3K 60044-6

Cranpapt MOK 60044-6 onpegensier cneumaneHble knaccel (nogobHeie TPS, TPX, TPY, TPZ) n o6ecneunsaet
AeTanbHbIi aHanM3 NepexogHbIX XapakTepucTuk, HeoBXoAUMBIX AN HEKOTOPLIX ObnacTeil NpuMeHeHnUs: 3aBepluatoT
cepuio 3awmTHbelX knaccos P, PR n PX, onucanHbix B MOK 60044-1.

O6bsicHEHVE pPa3nuuuii MeXay 3TUMM KIaccamn He SIBMSETCS Lenbio A4aHHOro NpUNoXeHus, U nogpobHoe onuca-
HVEe MOXHO HanTm B M3OK 60044-6.

Knaccel TPZ 1 TPY oueHb 4acTo Mcnonb3yloTcsl 4t COBPEMEHHbIX ANCTaHLUMOHHBIX 3aWMTHLIX pene. Llenb gna
knacca TPZ — unabexaTb HacbILeHUs cepeYHuKa BCMeACcTBME COCTaBNAoWEN NOCTOAHHOIO TOoKa, ANs Yero B HeMm
npegycmoTpeH GonbLIOW BO3QyLWHbIN 3a30p. B pesynbrate AOMXHbI M3MEHUTLCSA XapakKTEPUCTUKM MArHUTHOTO COMpPo-
TUBMNEHWA, KaK NOKa3aHo Ha pucyHke A.6.

MarHuTHbIA noTok ¢
A

¢Hacu LeHus

Xapakrepuctuka ana TPZ knacca

.

ToK B MarHUTHOM peakTUBHOM conpoTuanexun Im

PucyHok A.6 — MarHutHoe peaktuBHoe conpoTtuBnenve 3TT ana TPZ knacca

Kpome TOro, mMoryT 6biTb yCTpaHeHbl OCTATOYHBIN MarHETU3M U BIUSAHUE KOMMOHEHTA MOCTOSIHHOIO Toka. Bropuu-
HbI BbIXOA HE AAeT NPaBUIIbHOTO NPEeACTaBlEeHUsl O ero COCTaBMsIoWEN, U ha3osas NOrpPeLHOCTb 3HaUUTENbHO Gonb-
we, Yem y TpaauLMOHHOrO Kracca 3awmTol. [ina TPZ knacca oHa 6a3upyeTcsl TONLKO Ha COCTaBISIOLLEN MPOMbILITEHHON
4acToThl.
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Ecnun casosyto norpewHocTb HEO6X0AMMO YMEHbLWNTL, TO NMPUMEHsIT TPY knacc, Ans koToporo pasmep MarHuT-
HOro cepAeyHuKa yBenuueH Bo u3bexaHne HacblWeHsl, JaXe eCru NPUCYTCTBYeT COCTARMAIOWAN NOCTOSIHHOIO TOKa.
CrioxHOCTb BO3HVKAET BCIEACTBUE CUIBHOTO BIMSAHMA S3TOMO PasMepa Ha MarHWTHbIN MOTOK, TPEBYIOWMIA ero yBenmye-
HUA. MoBbIWaOWMIA KOSPHULMEHT 3aaaeTcsl Kak k = (1 + T4 you®) (HanpUMep, Ans NOCTOSIHHOW BPEMEHW MepBUYHON
uenn 100 Mc nNpu npombiwneHHon yactote 50 Ny k Bbiwe 30).

JaHHbIn 3peKT JOMKEH UMEHNTL XapaKTePUCTUKM MArHUTHOTO COMPOTUBIEHUS], KaK MOKa3aHo Ha pUcyHke A.7.

MarsuTHbI noTok ¢
A

Iy Knacc TPY
HacbIWeHnA

Touka narnba

XapakTtepuctuka ans P knacca

o

Tok B MAarHUTHOM peakTUBHOM conpotueneHun Im

PucyHok A.7 — MarnnTHoe peakTnBHoe conpoTtuenenve ITT ana TPY knacca

WN3-3a pasmepa cepaevHuka MNOTOK HACLIWEHNA OYEeHb BbICOK U Yepe3 BO3AYLHbLIN 3a30p MOTOK OCTaTOMHOIO
HamMmarHm4ymBaHus He nonagaert. I'IorpemHoc:Tb HOPMUPYETCA B NepexogHOM pexume U BKIlo4YaeT COoCTaBnsiowme rnocro-
SIHHOMO TOKa W TOKa MPOMBILLNEHHON YacTOThl. Takoe ONpeaerneHne BKIIOYEHO B HACTOAWMIA cTaHgapT ana OTT.

A.5 Knacc TPE

Knacc TPE xapakrepusyetca MakCumanbHON NUKOBOW MIHOBEHHOW norpewHocTbio 10 % npu  ycnoBusix, COOTBET-
CTBYIOWMX npedenam TOYHOCTU W HOMUHANbLHON NOCTOAHHOW BPEMEHW MEPBUYHON Lienu Mpu HOMMUHANBHOM LIMKNE
paboTbl. MrHOBEHHas NMKOBas NOTPELHOCTb OLEHMBAET B COBOKYNMHOCTU MOTPEWHOCTU NePEexXonHbIX NpoLeccoB Ans
COCTaBNAWMX NOCTOAHHOIO U MNEPEMEHHOTO TOKOB.

Takum obpasom, knacc TPE coorsetctByeT obwmm TpeboaHnsam k npumereHuto 3TT B KaYecTBe 3alMTHBIX U Ans
perucrTpaunm nepexogHbix NpoueccoB.

OTT ana paboTel HA NEPEMEHHOM TOKe ODbIMHO MMEIOT XapakTepPUCTUKN 3HAYUTENBHO HUXE HOMMHANbLHON 4vac-
ToTbl. Knacc TPE He HOpMMpyeT MakCMManbHO HU3KOW 4acToThbl (MNW NOCTOSIHHOW BpeMeHW BTOpuYHON uenu) OTT.
Hanpumep, HOMUHanNbHaa NOCTOSAAHHAA BPEMEHU NEPBUYHON UENN Tq 4o = 120 MC 03Ha4aeT nponyckaHuwe AOoCTaTouHO
HU3KOW YacToThl (MakcumanbHo 0,15 Ty) gns cucTembl NepBoro nopsagka, |YTobbl MIHOBEHHAA NOMPEWHOCTb COCTaBNs-
IoWen NOCTOAHHOIO TOKa NpU nepexoaHoM npouecce 6bina HUxe 10 %. bonee Bbicokasi NOCTOSAHHAA BPEMEHU NepBUY-
HoOW uenu TpebyeT 6onee HU3KOM 4YACTOTbl NPOMNYCKaHWUA ANA NONYYEHWA TOW Ke MUKOBOW MIHOBEHHOM MOrPEewHOCTH
COCTaBNAWEN NOCTOAHHOIO TOKa NMpU NMEPEXOQHOM Mpouecce.

Ecnn OTT npumensietca B cetn ¢ bonee BbICOKOW NMOCTOAHHON BPEeMEHW NepBUUYHON Lenu, Yem HOMUHarbHas
NOCTOAHHAA BPEMEHU, UNWU B SKBUBAINEHTHOW CETU U umeeT Bonee BbICOKYIO HacTOTy npornyckaHus (6ornee HU3Kasi NocTo-
AAHHasA BPEeMeHW BTOPUYHON Lienun), Yem TpebyeTtca ansa knacca TPE, To TpeboBaHns K MTHOBEHHOW MOMPELLHOCTU COCTaB-
NAWEN NOCTOAHHOIO TOKa NpW NEepPexXo4HOM npouecce BospactalT. Ecnu 3TT gocTtatouHo NUMHEEH, TO MIHOBEHHAs
NOrPEeWHOCTb OCTAeTCA HU3KOM WUIM HAXOAMTCA B nNpedenax ykasaHHbIX orpaHuqeHun. lNepexogHasl XxapakTepucTuka
aHanormyHa obbiMHOM ana ATT knacca TPZ. Tak Kak anropuTMbl 3aWwmThl 3aBUCAT TONMBbKO OT MIHOBEHHOM MOMPELWHOCTU
nepemMeHHOro Toka, To Takon OTT MOXeT ucrnonb3oeaTbca 6e3 orpaHnveHun. OgHako MHTepnpeTaunsa 4aHHbIX Pernct-
paTopa O MOrpewHoOCTU NepexogHoro npouecca TpebyeT 3HaHWA NOCTOAHHON BpPeMeHn BTopu4HOW uenu. Ecnn OTT
HEeNUHEEH B 3HAYUTENbHOW CTENneHu, TO MIHOBEHHAs! NOMPeWHOCTb NEPEMEHHOIO TOKa MOXET MPEBbLICUTL BO3MOXHbI
npegen. Mo3ToMy M3roToBUTENDb AOIMKEH ONPEAenvTb 3Ty XapakTepucTuky Ansi 4aHHOrO MPUMEHEHWSs.

A.6 CpaBHeHue knacca TPE ¢ o6bI4HLIMY KnaccamMmu nNpu nepexoaHbIX npoueccax

Bbilwe onpegeneHHoOro ypoBHsSI CUTHAMNoB MOYTU Kaxdas cucTema CTaHoBMTCA HenvHerHow. OgHako criegyet pac-
CMOTpPEThb ABa Cliydas B COOTBETCTBMU C HAaCTOTHbIMU XapaKTepUCTukamu.

1) Cuctema 6e3 nogaBneHusi COCTaBMNAOWEN NOCTOSIHHOMO TOKa

Takas cuctema TUNU4YHa Aana 0ObIYHOW TEXHOMNOMMN UCMONb3OBAHUA MArHUTHbIX mMartepuanos. Mobas cocrasnsato-
Lasi NOCTOSIHHOIO TOKa B MEpPBUYHON LIENU Bbi3bIBAET MOAABNEHMWE MOCTOAHHOINO TOKa MPU MAarHUTHOM MHOYKLUUK, KOTO-
pas yMeHblUaeT NIMHENHYIO 30HY, JOCTYMNHYIO ANsl COCTaBMsAOLWEN nepeMeHHoro Toka., Kpome Toro, us-3a rucrepesnca,
€CNY HeT ApYroro rodaeneHus (Hanpumep, ¢ NMOMOLLBIO BO3AYLUHLIX MPOMEXYTKOB), MaTepuan 3anoMyHaeT MPexHIown
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MCTOPUIO MarHUTHOW MHAyKumK. Moatomy npuHumvn paboTtel AT T, nogBepraBLIErocs nepexogHbIM npoueccam, 3aBUcuT oT
HEEe W BCe MOXET 3aBepWUTLCA HACLIWEHUEM, TaK Kak U3-3a BIUSIHWUS MPUMEHSIEMOTO MNEPBUYHOIO TOKA MOCTOAHHO
pobaBnseTca HOBOE HamarHuyimBanue. Mo 3Tol NpuunHe TpaguuuoHHbih TT B NepexogHoOM pexume JOmkeH GbiTb
NPOBEPEH NpU COOTBETCTRYIOWEM pabovemM umkne.

2) Cuctema ¢ nogaeneHWem COCTaBNAIOWEN MOCTOAHHOTO TOKa

XapakrepucTukM Takon CUCTEMbI, OrPaHUYEHHbIE HUXKHEN 4acTOTOMW, He cnocobHbl NepegaTh kakvme-nmbo Komno-
HEHTbl MOCTOSIHHOrO TOKA. JTO TUMWMYHBIN Cryqar Ans nbon cucTembl, UMeloLLel OyHKUUIO nepedayn B criegyrowen

topwme:

rae i, — HWXHSIA vacToTa cpesa, a f — vacrora ceTu.

Korga Takas cuctema noggsepraeTcsl NepBUHHOMY TOKY, OnMcaHHOMY B pasgene A.2, n HacTpoeHa gormKHbIM obpa-
30M, TO MOXET NepefaBaTbh COCTABMNSAOWME NEPEMEHHOIO TOKA C HU3KMMMW MOTPELUHOCTSIMM MPU YCTPaHEHUU HYacTu uUnu
BCEX COCTaBMSIIOWMX MNOCTOSIHHOIO TOKA.

B aTOM cnyuyae noctosiHHasi BPEMEHM NEPBUYHON LIENU MOXET M3MEHATLCA 40 OYeHb BONblUMX 3HA4YeHuin 6e3
B/IMSIHWUSI HAQ TOYHOCTb M3MEPEHWsT COCTABNAOWUX NEPEMEHHOIO TOKa.

TMpumep

lpumem HOMUHaIbHOE 3HavYeHue NOCMOSIHHOU epeMeHu nepeauYHoll yenu 3a 60 Mc npu aKeusasIeHMHOU
gyacmome 2,67 I'y dns 3TT, npedHa3zHavyeHHO20 0151 pabomebl npu Kpumudeckoli yacmome 0,5 'y. Moz2pewHocmu
8 nepexodHOM pexume coomseemcmeyrom Knaccy movyHocmu S5TPE (cm. 13.1.3) dnsi cocmasnsiowjux Kak nepe-
MEHHO020, MaK U NocMosIHHO20 moka. Eciiu no KakoU-s1u60 npuYvyuHe 803HUKaem nepeuYyHoe 3aMbiKaHue ¢ nocmo-
AAHHOU 8pemeHu 6onbuie 200 Mc, YMO MOXHO CpasHUMb C 3KeugasleHmMHou Yacmomoti 0,8 Ny, mo noz2pewHoOCcMb
6ydem 6onuuwe, HO 35151 TEPEeMEHHO20 MOKa OCMaHeNnIcs1 NpexHel, u pese obecrievyum KOPPEKMHY0 3aujumy.

TPE knacc umeet 6onblioe NpeMMyLLECTBO B ONpeAerneHnn HOMUHANbHOIO 3HA4€HUs1 NMOCTOSIHHOW BPEeMeHU
NepBnYHON Lieny n amnnuTyabl ToKa KOPOTKOro 3aMblikanus (I x3) 4Ns AaHHOW CETU BCreACTBME BbICOKON YyBCTBUTENb-
HocTU BTT K NOCTOSAAHHOW BpeMeHU NepBUYHON LEenu.

Apyroe npeumyLLecTBO onpedensieTcsi OTHOCUTENIbHOW HE3aBMCUMMOCTBIO TOYHOCTM aHanoroBoro Bbixoga OT Ha-
rpy3kn BO BTOPUYHON LEMK, B TO BPeMs Kak Ha LMPOBOM Bbixoae HabnogaeTcs HeCOOTBETCTBUE TOYHOCTU.
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MpunoxeHue B
(cnpaBou4HoOe)

TexHU4Yeckas UHdOPMaLUS ANA 3NeKTPOHHLIX TpaHC(OPMaTOpPOB ToKa ¢ LU POBLIM BbIXOAOM

B.1 O6wue nonoxeHus

31O npunoxeHne oTHOCUTCA K OTT € UMMDPOBLIM BbIXOAOM, NMPUMEHAEMbIM C SMEeKTPUHECKUMU U3MEpPUTENbHbI-
My npubopamy 1 3almMTHBIMK YCTPOMCTBaMM.

B Takux TpaHchopmaTopax UCnonb3yloTcsl AaTUMKM TOKa (HanpumMep, AaT4yvky Ha OCHOBE acbdpekTa Xonna, KaTyL-
Kn (Nosic POroBCKoro) ¢ BO34yLWHbIM CEPAEYHUKOM) W/MNM ONTMYECKUe CXeMb.

HaHHoe npunoxeHve gaeTt uHopmauuilo, HeoBXoaMMYIO ANt M3MepPeHWs NOrPeLHOCTM BbIMUCNEHUA ANna npu-
MEHEHWA MHTEPMOMALMOHHBIX U CUHXPOHU3UPYIOWMX MEXaHW3MOB U T. 4.

B.2 MpuHuun gencrena uudpoBoro Bbixoaga

Ytobbl achbekTMBHO ncnonb3oBath npemmywectea OTT u OTH, curHansl AomkHel 66T pacCMOTPEHbI COOTBET-
cTByloWwMM o6paszom. MrHoBeHHble 3Ha4eHWUsl Toka U HanpskeHus, 3aUKCMPOBaHHbIE B OQUH MOMEHT BPEMEHM C
pasHuUel meHee HeCKONMbKMX MUKPOCEKYHZ, AOMKHbl BbiTh NepeaaHsl U3MepuTenbHOMY M 3awmMTHOMY obopydoBsa-
HUIO, ONsA Yero pekoMeHayeTcs oObeanHUTL TOKU U HaMPsKEHWUs1 OT OJHOro NpUcoeanHeHus (T. e. Ha Tpex dhasax) B oavH
npoTokon. duandeckas eguHnLa, Bblpaxawwasa 310 00beaMHeHne TOKOB U HanpsikeHul, HasbiBaetrcst CY. CTpykTypa
M3MEpUTENbHOW CUCTEMbI MOKasaHa Ha pucyHke B.1.

OTT1 MK BK
_ Ludposoit
3TT2 MK BK o BbIX04
oTT3 MnK BK
3TTN MK BK Ecnu Tpebyetcs
- BbIBO[,
CUHXPOHU3ALUN
OTH1 nK BK Cymmarop
OTH2 nK BK
OTH3 nK BK
3THN nK BK
3THBB nK BK

OTT — 3nekTpoHHbI TpaHcdopmaTtop Toka; OTH — anekTpoHHbIM TpaHchopMaTop HanpsbKeHUs:;
MK — nepBuuHbIi KoHBepTep; BK — BTOpW4HbLIN KOHBEpPTEP

PucyHok B.1 — O6veaunenne ITT n 3TH anst cosgaHmna umdpoBoro Bbixoaa

CuHXpOHU3NpOBaHne TpaHCchOpMaToOpOB, NOOKIIOYEHHBIX K ogHoMy CY, onpeaensieTcst U3aroToBUTenem M B HacCTo-
AileM cTaHgapTe He yKasblBaeTcs.

B.3 ipyroe HasHa4YeHUe KaHaNoOB JaHHbIX

Hekotopbie obnactm npumeHenus TpebyloT pasnuYHbIX HA3HAYEHWH KaHana AaHHbIX NoAo6HO MOKa3aHHbIM
B 6.2.4.1.3 n Tabnuue 12 (DataSetName = 01). Hanpumep, pene sawmtsl B nunnm ans 11/,-Boikniouarens ¢ kom6uHUpoO-
BaHHbIM YCTPOMCTBOM Nepefavn HanpspkeHUst U TOka Ha OOHOW M3 ero CTOpoH TpebyeT He MeHee OBYX CETOB TOKa
(paspeweHuns 3aWwmTbl) 1 OAUH CET HaNPsPKEHUSI.

Uaentndmkatop Habopa gaHHbix (DataSetName) = FE H (254 pecAatnuHbix uvicna) no3gonsieT NpousBonbHO Bbl-
6upatb KaHanbl Ans UCTOYHMKA C KOHKPETHBLIM NMpUMeHeHueM. B aToM cry4ae u3rotoButens TOMBKO YKa3biBaeT Ha3Ha-
YeHWe KaHana faHHbIX, Kak nokasaHo B tabnuue B.1.

Cnegyowme nyHKTbl Heobxogumbl ana BuIGopa NpaBUnbHOW KOHPUIYpaLMKU NMPUEMHUKA 3TUX AaHHbIX AN Kaxao-
ro kaHana:

3HauveHue: TekcToBOE onucaHue curHana.

OTanoHHoe 3HaudeHwe: Bo3MOXKHEIE HOMMHATNBHbIE 3HAYEHUs1 (HA30BOIO TOKa, HEUTPAarbHOIO TOKa U

ha30BOro HanpshKeHust.
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Onpepenexne Bo3MOXHbIX 3HaveHnii — SCP, SCM u SV cornacHo Tabnuue 5.

Tab6nuua B.1 — TunoBoe NpUMeHeHWe KaHanoB AaHHbIX ¢ ugeHTudukaTopoM nx Habopa (DataSetName) = FE H.
Mcnonb3oBaHne Ansa 3awmTbl IMHUM U CUHXPOHU3AUUN 11/2-Bb|Kn|oanen;| uenm ¢ o6veauHeHHbiMn ITT/OTH Ha ero

o6enx cTopoHax

Uma Habopa FEH
NaHHbIX >
(Homep 3HaveHune NcTOouHMK JTanoHHOe 3HavYeHue MacwtabHbii
kaHana) koaduuneHT

Ne 1 da3za Toka A, prot DS 1 HomuHanbHbIM (ha30BbIA TOK SCP

Ne 2 da3za ToKa B, prot DS 1 To xe SCP

Ne 3 dasa Toka C, prot DS 1 » SCP

Ne 4 dasza HanpsbkeHus A JuHna A HomuHanbHoe ¢ha3oBoe HanpsaxeHue sv

Ne 5 dasza HanpsbkeHns B NinHua A To xe SV

Ne 6 dasza Hanpsikenmns C JuHna A » sv

Ne 7 da3za Toka A, prot DS 2 HomuHanbHbIW (ha30BbIM TOK SCP

Ne 8 da3za Toka B, prot DS 2 To xe SCP

Ne 9 da3za Toka C, prot DS 2 » SCP

Ne 10 ®dasza HanpskeHusa A Wuna 1 HomuHanbHoe ¢ha3oBoe HanpspkeHue sv

Ne 11 To xe Wuha 2 To xe SV

Ne 12 » TivHna 2 » SV

B.4 MatemaTtuveckoe onucanue uucdpoBoro Boixoga

Mo cpaBHEHUIO C aHanoroBbiM LMMPOBON BbiXxod — He hyHKUMA BpemeHu (f), a NOCNeaoBaTENbHOCTL 3HAHEHUI W,
Takum 06pa3om, DYHKLUSI CHETUMKA N, KOTOPbLIN SBNSETCSl MHTErparibHbIM YMCIIOM.
Bpewmsi, Nnpu koTopom BbIOpaHbl NEPBUYHBLIE TOKM U HAMPSDKEHUS N-ro Habopa AaHHbIX, HasbiBaeTcs I, MNMockonbky
Mcnonb3yeTcsl paBHoydaneHHas Bblbopka, paccTosiHme BO Bpemenun T, mexgy Asyms obpasuamu ABMASIETCs NOCTOsAH-

HbIM W PaBHBIM SKBMBaNEHTHOMY AWanasoHy AaHHbIX: L, — 1, =

Ts

C nomolLbo 3TUX onpeaeneHunii LM poBoIN BbIXOL, MOXHO BbIPasuTb criefytowmm obpasom:

iz(") = IZsc‘/E - sin(2m - f- tn + ‘Pz) + Ich(n) + i2 res(n)'

rae ip — undppoBoe uncno Ha Bbixoge CY, npeacrasnsiowiee cobol hakTuHeckoe MrHOBEHHOE 3Ha4YeHWUe NnepBuY-

HOro TOKa;

L. — cpegHekBagpaTMyeckoe 3HaYeHUe CMMMETPUYHOIO KOMIMOHEHTa onpeaeneHHoro Beixoga CY,
b4, — BTOPWYHBIA BbLIXOA, MOCTOAHHOIO TOKA, BKIMIOYAsl SKCMOHEHUMANbHBIN Moka3aTenb;
ipres — BTOPUHHBINA BbIXOA, OCTATOMHOIO TOKA, BKITHOYAs FAPMOHUKM U CyOrapMoHUKK;

n — c4eTYMK Habopa AaHHbIX;
t, — BpeMs1, Npu KOTOPOM BbiGpaHbl NEPBUYHLIE TOKU U HAMPSDKEHUSA N-ro Habopa AaHHbIX;

f—vacrtoTa;

5 — BTOPWUYHBIN yron ¢)a3oBoro casura.

B.5 CuHxpoHu3auus BpemeHu B CymmaTope
MHorve 3awmTHble ycTpoiicTBa TpebyloT HanuuMsl CUrHaNoOB C pasnUYHbLIX YYacTKOB O CUHXPOHWU3AUMKN TOKA M Ha-
npsbkeHns. EcTb aBa cnocoba CUMHXPOHM3AUUKN: MHTEPNONALMST HECKONBKMX 3HAYEHUIA W MPUMEHEHUE CUHXPOHU3NPYIO-
WMX UMNYNBCOB BCEW MOACTAHLMN.
Mpn nHTEpNONsSILMKM pa3nuuHbie 3a4epXKU BpemMeHu MOryT ObiTb ucrnonb3oBaHbl Anst 06paboTkn o6pasuoB B
onpepeneHHoM nopsgke (cM. pucyHok B.2).
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PucyHok B.2 — CHHXPOHW3UPOBAHHbIE U HECUHXPOHU3NPOBaHHbIE 06pa3sLbl TOKA C Y4acTKOB 1 U 2 COOTBETCTBEHHO

B cnyyae CUHXPOHM3ALMW C NOMOLLbID CUHXPOHU3NPYHOLWNX UMNYNbCOB KaxAbli CY [O/MKEeH MMeTb ee BXO4 W
CMOCOGHOCTb BblgaBaTb NPOTOKON € 06pasuamu, CHATbIMA B MOMEHT BPEMEHMW Ha BXOfe CUHXPOHWU3Mpylouiero npubopa
(cm. pucyHok B.3).

PucyHok B.3 — O6pa3subl Toka € y4acTKoB 1 u 2, BblbupaeMbie CUHXPOHU3aumei
npyv noMoLwWu eAuHOro BpeMeHu

B.6 3mepeHne norpeLHocTm

B.6.1 OnpeaeneHve yrnoBoi NOrpellHocT umMddpoBoro nHTepdielica

Ha pucyHke B.4 mapkMpoBaH HEKOTOPbIA NepBUYHbLIA TOK, M3MepeHHblIn IOTT. [ocne onpepesieHHOro nepuoja
BpeMeHn uyepes3 LMGPOBON MHTepdeiic nepefaeTca ero UuppoBoe 3HayeHuWe, KOTOpoe M3-3a aMNIUTYAHOWN MorpeLuHo-
CTn TpaHcdopmaTtopa 06bIYHO He COBCeEM Takoe, Kak AeACTBUTeNbHOEe 3HayeHue NepBUYHOTO TOKa.

Mepuop BpeMeHW A0 Hayana nepegayv uamepuTenbHOl MHopmauun aBnseTcs yrnom asoBoro cAsura, cocTo-
ALLEero M3 ByX KOMMOHEHTOB: MOCTOSIHHOrO HOMUHANLHOTrO 3HadeHuss qhHom - 27 x f x f3Hov M M3MeHsieMoil vacTu.

OuyeHb BaXHO, 4YTOObI 3TOT yron 6bi1 3aMKCMpoBaH TOYHO B Npefesiax HOMWHA/IbHOTO 3HavyeHus, onpegensaeMoro
®o Hom 1 h Hom' ecnu K faHHbIM ABYX CY noAkntoyatbCcs C UCNOMIb30BaHWEM MeToda MHTepnonsuuu. B aTom cnyyae nwobble
OTK/IOHeHus yrna dasosoro casura ot gl Hom - 2w x f x f3 Hov npuBesyT K (pa3oBoil NOrpewHocTM nNpu o06befuHeHUn
OaHHbIX Heckonbkux CY.

Bpemsa BbIGOpPKM MEpPBUYHOIO TOKa He ABMSETCA TeM Xe, 4To W Ans obpasyoB TpaHcopmaTopa ¢ aHanoro-undgpo-
BbIM NpeobpasoBaTtesieM, Tak Kak UMelLlneca aHasiorosble KOMMOHEHTbl ((PUALTPLI, KaTYLWKW C BO3AYLWHbLIM CepAeYHU-
KOM 1 T. A.) 06bIYHO MpPMBOAAT K cABury a3 unm 3agepxke nepegayv mHdopmauvm O NEepBMYHOM TOKe aHanoro-
uucposomy npeobpasosaresiio, YTO BbipaxaeTCAd HOMUHa/IbHbIM BpPeMeHeM 3afepXKu WM HOMUHas/IbHbIM (Da30BbIM
CABUTOM.
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MepBWYHBIA TOK, A

PucyHok B.4 — OnpefeneHve has3oBoii NOrpewwHocTM 408 UudpoBoro uHTepgeiica

Ecnn Heo6xoaMMO CUHXPOHM3MPOBAaTb HECcKosbko CY Mo yacaM efUHOro BPEMEHU, YTO BaXeH Mepuos mexay
BPEMEHHLIM MMMY/bCOM U WU3MEPEHWEM TOKa WAN HaNpsHXXEHWs, KOTOPbIA [O/MKEH PaBHATLCA HyM0, MOCKOMbKY ntoboe
OTK/IOHEHWE OT Hero NPUBOAWUT K (Da30BOK MOrpelwHocT. ITOT Nepuos Takke Ha3blBalT «BPEMEHEM peakuun».

Mmnynbc efMHOro BpeMeHU nepefaetcs KaxAyl CeKyHAy, HO He A1 KaxAoro M3MepeHus, 4To Ucnonb3yetca And
CUHXPOHU3AaLUN BHYTPEHHUX YacoB CY C reHepaToOpOM [/1aBHbIX TAKTOBbIX WUAW CUHXPOHU3MPYIOLWMX UMMYyNbLCoB. Mpofon-
XUTENbHOCTb peakuun MoXeT OblTb HyneBOW, Tak Kak BPeMeHHble WMMY/NbCbl SBAAITCA YETKO onpefeneHHbIMU nepwu-
OAM4ECKUMUN CUTHANaMMU.

Takum o6pa3omM, MOXHO obecneynTb, YTOObI HU OAHO MU3MEpPeHue MexAay ABYMS BPEMEHHbIMU uUMMybcaMu (ecnu
He fenaeTca B O4HO M TO Xe BpPeMsA) He MpeBbllano ykasaHHOW YrnoBoli NOrpewHocT TpaHcdopmaTopa.

CY moxeT 6bITb paspaboTaH A1 UCNOMb30BaHUA [aHHbIX NPUHLUNOB (MHTEPNONALMUW WU MO Yacam efUHOro
BPEMEHW) Kak OTAeNbHO, Tak U B COCTaBE U3MEpPUTE/IbHOW CUCTEMbI.

B.6.2 icnbiTaHne v npoueaypa HacTPOAKK

PucyHok B.5 nokasbiBaeT ucnbiTaHne Ha NPOBEPKY M HACTPOIKY ToYHOCTM CY 1 NoAKNIOYEHHOTo K HeMy TpaHcdop-
martopa.

Ecnn norpewHocTb M3MepuUTenbHON CUCTEMbl He3HauyuTesibHa N0 CPaBHEHWIO C YCTAHOBJIEHHbIM KNacCOM TOYHO-
CTU, UWNPOBOI BbIXOA 3TanoHa /3T, YMHOXEHHbI HAa HOMWHAsbHbIA KO3(hULMEeHT TpaHchopmauun KjHoOMTP, MOXHO
cumTaTb paBHbIM /- U UCNONb30BaTb HEMOCPEACTBEHHO ANA pacyeTa NOrpewHoCcTel Npu oueHke HacTPOUKM, Kak nokasa-
HO Ha pucyHke B.5 n onucaHo B cnegywouwem naparpage.

Ecnu CY npepHasHayeH AN NPUMEHEHWA C MHTEPNONISALMOHHOW CXeMol, C MOMOLbI YCTPOWCTBA ANA OLEHKU
pesynbTatos (Hanpumep, [MK) cHavyana HYXHO MONY4YUTb MocrefoBaTes/ibHble BO BPEMEHU, OYEeHb TOYHble AaHHble, A/1A
4yero Mcnonb3oBaTb HOMWHaNbHOE BPeMs 3afepXKu W HOMUHaNbHbIA cABWUr a3 nMoBepseMoro TpaHcgopmartopa u
3TafIOHHOW CcUCTEMBbI.

Ecnu tnre — Bpema Havyana nonyyeHus n-ro Habopa faHHbIX OT NOBepsAeMoro TpaHcgopmartopa, torga th— spems
OKOHYaHWA, KOTOpOe paccyuTbiBaeTcs cnegylowmum obpasom:

N —~ tnre — "3 HOM + PO HOM Mftnf).

CooTBeTCTBYlOLUEE 3HAYEHNE NePBUYHOro Toka /+(?,) wan /3T (fn) B 3TOM cnyvyae MOXeT ObITb paccyuTaHo C npume-
HEHWEM 3TaNOHHOTO /3T U UHTEPNONALMOHHOIO anropuTtMoB. [pyras BO3MOXHOCTb MCNO/b30BaTb BXOAHble Habopbl
JaHHbIX OT NoBepsemMoro TpaHcopmaTopa 3ak/i4yaeTcs B O4HOBPEMEHHON Bbi6opke OT aTanoHHoro 3TT ob6oux obpas-
LLOB NMEPBMYHOTO TOKA.

Mocne nonyyeHua nocnepoBaTesibHbIX BO BPeMEHW HAOGOPOB AaHHbIX OT 3Ta/IOHHOrO W MOBEpPAemMoro TpaHcdopma-
TOPOB MOXHO BbIYMC/IUTbL MOTPELIHOCTb COrTaCHO MaTemMaTuyeckMuM MeTodaM, OMMCaHHbIM B crefyloweM naparpade.

Ons CY, CMHXPOHM3MPOBAHHOIO MpPU MOMOLLM 4acoOB eAWHOro BpeMeHW, npouefypa HecKo/nbko oTnuyaetcs. Tak
Kak noBepsieMblii ¥ 3TaNOHHbI TpaHcOpMaTopbl CHabXeHbl O4MHAKOBbIMW BPEMEHHbIMW MMMy/nbcaMu, TO Mx o6pas-
Lbl, NPeANOoNOXNTENbHO, TOXE CUHXPOHWU3UPOBaHbLI BO BpeMeHu. Takum o6pasom, /2(n) noBepsiemMoro v /3T(f1) aTasoHHO-
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O603HavYeHns
K/HovpsT — HOMUHaJIbHBIA KO3(hOULIMEHT TpaHcgopMauuy 3TasloHHOro OTT; Yy — HanpshkeHWe Ha BXOAE 3Tas/IOHHOIo
TpaHcdopmaTopa; R{— Harpyska, ucnosnb3dyemasi ol pery/iMpoBKM HanpsbkeHWs Ha BXOofe 3TasloHHoro A/D
KOHBepTepa; R, + Rc — HOMMHa/IbHasi BTOPUYHAS Harpyska 3TasioHHoro TT

3HaueHne R\ go/mkHO 6biTb MOA06pPAHO C BbICOKOW TOUYHOCTbLIO.

PucyHok B.5 — TecToBas HacTpoiika

ro TpaHcopmMaTopoB MOrYT HEenocpeACTBEHHO cpaBHMWBATbCA. B ypaBHeHusx i-\(tn) MoxeT 6biTb NpeAcTaB/leHO Kak
KjHoM TpaT ' 'aT(N)- ECN BpeMeHHble UMMY/bCbl UCMONL3YKTCA AN CUHXPOHM3aLMK, TO JO/XHA o6ecrneynBaTbCs UX
focTaToyHas TOYHOCTb.

HacTpoeHHbIi noBepsieMblii TpaHCOPMaTOpP C LUMPOBLIM BbIXOAOM MOXET NPUMEHSATLCA Kak 3TafoHHbIA. Moc-
fle Kanu6poBKM C MOMOLLbIO HE3ABWCMMOIO BHELIHEero 3TasoHa C UCMoNb30BaHWEeM OAHOro M3 nepednc/ieHHbIX MeTofoB
OH MOXET 3aMeHWUTb 3TasIOHHYI CUCTEMy, MpefcTaB/ieHHYl Ha pucyHke B.5, rge gBa CY c noBepsieMblM W 3TafIOHHbIM
TpaHcopMaTtopamMyu NOAKIOYEHbl K YCTPOWCTBY OLEHKM pe3ynbTaToB. Ecnu npumeHeHa oAMHAKOBasi TEXHOMOrMs, TO
HacTpolika MoXeT 6biTb ynpolieHa nogknoueHnem o6oux TpaHcopMaTopoB k ogHoMmy CY.
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B.6.3 MatemaTuuyeckue pacyeTbl AN BbIMUCIIEHUA NOrPeLHOCTH

B.6.3.1 TokoBasi u yrnoeas norpewHocTu

B.6.3.1.1 Bbluncnenne norpewHocT ¢ ncnonb3oBaHnem umdpoeoro mocra

OavH 13 cnocoboe pacyeTa NorpewHocT — UMPOBOI pacqeT, SKBUBANEHTHbIA (OYHKLMOHANBbHLIM BO3MOXHOC-
TAM TPaguUMOHHOIO TpaHcOPMATOPHOro MocCTa.

B atom cny4ae gns cUHYCOMAANbHOTO TOKA U f = {3 yom — Pouon/(27F) ha30BYI0 N aMMNMTYAHYIO NOMPEWHOCTH
paccuUMTLIBAIOT HA OCHOBE MFHOBEHHbBIX 3HAYEHMWIA MPWU NOMOLM CNEAYIOLErO YPaBHEHUA:

100 1T, KTIT, o7 2
R . . ee
€ ((PIpea) = I k_;- n§1 fr(n) — iy (tn + 2:;1: J )

rae KponTp(y) — HOMUHANbHBIA KO3h(UUMEHT TpaHccopmaumm;
I, — cpeaHekBagpaTU4HOE 3HaAYeHUe NEePBUYHOIO TOKA;
i3 — NEepBUYHBIN TOK;
i» — BTOPUYHBIN UMPOBOI BbIXoA (Ha Bbixode CY);
T — NpoAomMKUTENBHOCTE OJHOIO LIMKIA;
N — 4nCcno 3aperncTpupoBaHHbIX HAOOPOB AaHHbIX;
t, — Bpems, Npu KOTOPOM BbiBpaHbl NEPBUYHBIE TOKM U HanMpskeHust n-ro Habopa AaHHbIX;
k — KOnNu4eCTBO NEPUOAOB CYMMMUPOBAHMUS;
T, — vHTepBan BpeMeHn Mexay AByMsi obpasuamn nepBU4HOMO TOKa;
@ pe> — NOACTPaAMBaEMbIi cABKI a3.
YroBbl paccumMTaTh TOKOBYIO NOMPELIHOCTL 3K (%) U YITOBYIO NOMPELUHOCTE AQf, NOACTPaNBAEMBIN CABUN a3 Qppe,
BbIGMPAIOT € yHEeTOM, UTOObI NOFPEWHOCTL A’ (P fpe2) BbiNa MUHMMANBHON. B 3TOM Ciyuae @1= Qppez M AQ;= A" (Qpez)-
$azoBbili CABUT Qppe; MOXET 6biTb BhIpaXeH B LMGPOBON (hopMe C MOMOLWBIO anropuTMa MHTEPTIONALMA.
YT106bl rapaHTUpOBaTb YCTOMUYMBLIA pe3ynibTar BblUMCIEHWs], He0OX0aAMMO BeINONHUTE LmncpoBoe dUNLTpoBaHne
nonocel nponyckanma  Kpyoutp(y) f2 — 1 COTMacHO yacToTe, UCNONb3yemMoN Npu UCNbITaHUKM, C 6ONbLUMM KOMUYECTBOM
nepuoace CyMMMpOBaHWs K.
B.6.3.1.2 BblumcneHve norpeliHOCTU Npu noMolm npeobpasoBanuna Pypbe
OuckpeTHble npeobpa3soeanmnst Pypbe Nepuoanqecknx curHanoe i(t,) v i (n) nocne oundpoBkM BbipaxaioT dop-

Myramu:

KT 1T, -1

If)=" 3 it,)e7/*" ",
n=0
KT/Ts—1 ,
n=0

rae iy — NepBUYHbIA TOK;
iy — BTOPWYHBIN UMpPOBOI Bbixod (Ha Bbixoge CY);
n — 4KUCno 3aperncTpUPOBaHHbLIX HABOPOB AaHHbIX;
t, — Bpemsi, Npy KOTOPOM BbIGpPaHbI NMEepPBUYHBIE TOKU U HaNPsBKeHUsl N-ro Habopa AaHHbIX;
k — KONMYECTBO MepuoaoB CYMMUPOBAHMUS;
Ts — VHTepBan BpemeHn mexay AByMs o6pasuaMu nepBMYHOrO TOKa.
Onst rapMOHVKU A NpUMEHeHVe BblilLeNepeUncneHHbIX ypaBHeHun ¢ f=f, = h - f,,, obecneunBaioT ABa KOMIIEKe-

HbIX KO3thMUMEHTA:

Iity) = Ty )o ™ 1o

Ltf) = ()™ *2n

Ana cuHyconaanbHoro Toka u £, 2 ta yom — Pouow / (27F) ha30BYI0 M aMNNUTYAHYIO NOTPELLUHOCTM NPU HOMUHATIBHOW
4acToTe paccyMTLIBaOT C NomoLLblo Npeobpasosanuii Pypee ana h = 1.
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AMNNUTYAHaa norpeLHocTb

Krvowe w [ L2(R)| - ‘Ip(ﬁl)‘
o ()

£(%) = 100

rae  KriouTP(y) — HOMMHaIBHLIA KOIMDHULMEHT TpaHchopMaLmy;
0 (rad) = @51 — @p 4 — YITI0BasH NOIPELIHOCTb.

B.6.3.1.3 PacueT norpewwHocT1 ¢ UCMonb3oBaHMEM anropuTMa CUHXPOHHOMO LMMDPOBOro AeTeKTUPOBaHUS

Jpyrasi BO3MOXHOCTb BbIYMCIEHNS aMNIMTYAHON 1 ha3oBOM NOrpeLlHOCTEN — BbINOSIHEHNE LMGIPOBLIX PacHeToB,
OCHOBAHHBIX Ha CMHXPOHHBIX MPUHLMMNAX AETEKTMPOBaHWA (OBBIYHO MCMONb3yeMbiX B CUHXPOHU3WMPYIOLWLEM YCUIMTENE)
Ans aHanoroeBoro Bbixoga (cm. pasgen C.4).

B.6.3.2 MNonHasa norpewHocTb

Ons pacyeta nonHow norpewHocTy 0Ky » aHanoroByto MYHKUMIO 3aMEHSIOT SKBUBANEHTHBLIM LMGPOBLIM pacyeTom

(@ns £, 2 t3 40w — Ponom /(27F)):

100 [Ts “5° () — in ()
€ :T1 kT ,72241 (KIHOMTP(LI,) - Ip(n) - ’1(tn)) ’

rae Kjuom TP () — HOMMHAMNbBHBIA KOIMDULMEHT TpaHchopmaumy;

I, — cpepHekBagpaTU4HOE 3Ha4YeHWe MEPBUYHOIO TOKA;

iy — NepBUYHbIN TOK;

iy — BTOPWYHBIN LUMdpPOoBOI Bbixof (Ha Buixoge CY);

T — NpoporKMTENbHOCTL OQHOMO LMKNA;

N — 4nCIo 3aperncTpMpoOBaHHbIX HABOPOB AaHHbIX;

f, — Bpemsi, Npy KOTOPOM BbIOpaHbl NEPBUYHBIE TOKU W HANPSKEHUA n-ro Habopa AaHHbIX;

k — KONMW4ecTBO NeprodoB CYMMUPOBAHWS;

Ty — vHTepBan BpeMeHn Mexgy ABymsi obpasuamn NepeBUYHOrO TOKa.

Utobbl NpoBepuTb CTAOMNBHOCTL peaynkTata Ansi NepeyMcrieHHbIX PacyeToB, UCMONb3YIOT BOrbLIOE KONMHYECTBO

nepuopoB cnoxenusi k. MonocoBas unetTpauus He JOINMyCcKaeTcs.

MpumeyaHwune— [nNa aBTOHOMHbIX KaTylWleK C BO3AYLWHbIM CEPAEYHUKOM BTOPUYHBLIA BbIXOA M3MEPSIIOT Ha
BbIXOA4e uHTerpatopa (cM. onpegenenne Kpyow 1p (a)p Kinom TP (u) ¥ NpUnoxerue C), KOTOPbIA MOXET GbITh peann3oBaH B
LMpOBOM BUAE B YCTPOWCTBE OUEHKM. Tak Kak MHTErpaTop OKasbiBaeT BMAHWE Ha BPeMA 3a4epXKu, JOMycKaeTcs,
4YTO6bI NPV HACTPOKKE OHO OTNUYANOCh OT HOMUHANBLHOIO Arsl MOBEPSIEMOro TpaHcdopmaTopa.

B.6.3.3 MrHoBeHHas norpewHoCcTb
Tok MFHOBEHHOI MOrpewHoCcTH onpeaensiloT anst L, = t3 yom — Ponom /(27F)) M paccumTeiBalOT NO hopmyne

ig () = Kjuom TP W b (M) — iy (),

rae Kpuom TP () — HOMUHAINBHBINA KO3hduUMeHT TpaHcdhopmauuy,
I; — cpepHekBagpatU4HOE 3HaYeHMEe NMEPBUYHOIO TOKA;
i3 — NepBUYHBIN TOK;
is — BTOpUYHBIN Lncpoeon Beixog (Ha Boixoge CY);
N — 4YUCNO 3aperncTpUpoBaHHbIX HABOPOB JaHHBIX;
t, — BpeMsA, Npy KOTOPOM BbIGPaHLI NEPBUYHLIE TOKW W HarnpsikeHWUs nN-ro Habopa AaHHbIX.
Mpu™MeyaHune— [Ana aBTOHOMHbIX KaTyleK ¢ BO3AYLIHLIM CEPAEYHUKOM BTOPUYHLIA BbIXO4 M3MEPSIIOT Ha
BbixoAe uHTerpatopa (cm. onpeaenetne Ko e (ay Kiiom TP (u) ¥ Mpunoxenue C), kOTOPbI MOXET GbiTb peanusoBaH B
LUmcdpOBOM BuAE B yCTPOWCTBE OUEHKU. Tak Kak MHTerpaTtop OKasbiBaeT BMMSIHUE HA BPeMsl 3aAepXKKW, AONycKaeTcs,
4yTOOLI MPW HACTPOMKE OHO OTNUYANOCL OT HOMMHAINBLHOIO A4NA NOBEPSIEMOro TpaHcdopmaTopa.
B.7 CpaBHeHne CyMMapHON NOrpeLIHOCTN CUCTEMbI, ICNOSb3YIOLLEe aHaNoroBbIn unu uudposon Bbixoa TT/TH
Korpa cnuyaemas cuctema COCTOUT M3 KOMIMOHEHTOB OAHOTO Kracca TOYHOCTW, TO CyMMapHasi NOrPewWwHoCTb He
SIBNSIETCA OQMHAKOBOW ANA CUCTEM C UM(POBLIM BbIXOAOM M OCHOBAHHLIX HA KOMMOHEHTaX C aHAaroroBbiM BbIXOAOM (CM.
pucyHok B.6). Mpu ncnonb3oeaHun 3TT u 3TH ¢ undpoBbIM BbIXOAOM GHOAXET NOrPELHOCTU OT LMGPOBON Nepeaayumn
curHana BO BHMMaHWe He nNpuHumaeTca. B aTom cnyyae usmepeHve siBnseTca YUCTO pacyeTHLIM MO UMpPOBLIM 3HAYe-
HUAIM K1, TAaKMM 06Pa3oM, HUKAKOW MOTPELIHOCTU He A06aBnNAETCA Npy YCNOBUM TOUHOCTW BbluucrieHwn. Bce Temnepa-
TYPHbIE UMK AONTOCPOUHbIE U3MEHEHUS B U3MEPUTENE Takke BO BHUMaHWE He NPUHMMAIOTCSI.
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N3meputensHbIn

U3mepu-

TeNbHbIA
npubop

Knacc 0.2

BbIXOA,
norpewHocts 0.7

UzmeputenbHas cnctema 3TT n ATH ¢ undpoBbIM BbIXoAOM

T
Knacc 0.2
KaGenu,
norpewHocTs 0.1
TH
Knacc 0.2
oTT
Knacc 0.2
Kabenu
6e3 nononHUTENLHOM
NOrPeLIHOCTH
9TH
Knacc 0.2

Lndpposon
M3MEpUTENbHBIA Npubop
6e3 nononHUTEnbLHON
NOFPEeLHOCTH

N3meputenbHbin

BbIXOZ,
norpewHocts 0.4

PucyHok B.6 — CpaBHeHue MOrpeLuHocTel B TPaauLMOHHON CUCTEME U3MEPEeHWUs

n ocHoBaHHoW Ha 3TT n 3TH ¢ uMdpPOBLIM BbIXOAOM
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Mpunoxexune C
(cnpaBou4HoOe)

TexHUYecKaa UHpopMaLUA ONA 3MeKTPOHHbLIX TpaHCOPMaTOpPOB TOKa C aHANOroBbIM BbIBOGOM

C.1 O6wue nonoxeHnnA

370 npunoxeHwne oTHocMTCA K OTT ¢ aHanoroBbiM BbIXOAOM, NPUMEHSIEMBIM C 3MEKTPUHECKUMU N3MEPUTENbHDI-
MU NpuBopamun 1 3alMTHEIMU YCTPORCTBaMM.

B Takmx TpaHcopmaTtopax ¢ BTOPUYHBIM npeobpa3soBaternem UCMOonb3yloT JaTiMku Toka (Hanpumep, OaTyuvky ¢
acbbekTom Xonna, katywkm (nosic Poroeckoro) 6e3 ceppeyHmka) w/vnm ontuyeckue ycTpoicTBa. QT T MoxeT Takke UMeTb
BTOPWMHBIVA CUrHamNbHbIW Kabenb.

C.2 MaTtemaTn4eckoe onncaHne BTOPUYHOro BbIxoaa

Ons £ 2 {3 uom — Ponom /{(27f) BTOPMUHOE HaNpsKeHWe BbIPaXaloT crnedylowmmM obpasom:

uz(t) = UZSCJE sin(2r ft+ (Pz) + Uzdc(t) tu, res(t)’

rae Usg, — CpeaHekBagpatuHeckoe 3HauyeHWe CMMMETPUMYHOTO KOMIMOHEHTa BTOPMYHOTO HanpsiKeHwus;
Usgs — BTOpUYHOE HanpshkeHue NMOCTOSIHHOIO TOKa, BKIIOYAsi SKCMOHEHUMANbHYIO COCTaBIISIIOLLYIO;
Ugres — BTOPUYHOE OCTATOYHOE HaMpsiKeHWe, BKIOYasi rapMOHUKMA U CyBrapMoHuim;
f — ocHOBHas 4acToTa;
(2 — BTOPUYHBIN yron ¢a3oBoro caBura;
{ — MrHOBEeHHOEe 3HaYeHWe BpEeMEHM;
t3 yom — HOMMHanNbHOE BpPEMS 3afepKKu.

C.3 BropuiHoe cmelleHne HanpsxeHnsa NocToaHHOro Toka (Usyqo)

CwMelleHre HanpsiKeHUs1 MOCTOSAHHOIO ToKa ABMsieTcsa obwen XxapakTepucTUKON 3neKTPOHHLIX NPUOOPOB, BbI3-
BaHHOWM CMeLLEHNeM 3MEKTPOHHbIX KOMMOHEHTOB, KOTOPOE U3MEPAIOT Ha Bxoae Npubopa, Koraa BXOAHON CUrHan paBeH
Hymto. OBbIYHO CMELLEHUE HaMPSKEHUs] PACCMATPUBAIOT KaK AOMNOMHUTENbHLIM KOMMOHEHT BLIXOAHOFO CUrHana, no-
CKOIbKY OHO HE 3aBMCUT OT BXOAHOIO CUrHarna Tak ke, Kak U OT BCMOMOraTenbHOro 3MeKTPOnuTaHus.

Ocobas cuTyaumst MOXET MPOW30MTH, KOrda SNeKTpoNUTaHne NepBUYHONO KOHBEpTepa MOony4eHo OT NEPBUHHOIO
ToKka. B aTOM cnyvae ycroiumMBasi nogada MUTaHWs W, Kak pesynbrat, CTabuIbHOe CMELLEHUE HaNPsKEeHUs1 JOCTUraloTes,
TONBKO KOrAa NepPBUYHbLIA TOK BbIlLE TOKA akTMBaUuW. Huxe MUHMMAanbHOrO NMepBUYHOTO TOKa, 0CODEHHO NMpu ero Hyne-
BOM 3Ha4YeHWW, CMELLEHUE HaMPSDKEHWST MOXET W3MEHUTLCS.

OTOT 0cobbIN cnydan gormkeH obcyKaaTbCs Mexay M3roToBUTENEM W 3aKasymkoMm, YTOObl YCTaHOBUTL HOPMBI
Usgeo- CneagyeT npedocTaBuTb pekoMEHAAUMM MO ONpeAeneHnio MUHUMAMBHOMO NMEPBUYHOIO TOKA, BbiLE KOTOPOro
Usg4co HAXOOUTCA B ykasaHHbIX Npegenax (Hanpumep, Usqxg = 5 MB ans Iy > 0,10 0m)-
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C.4 VcnbiTaTenbHas Lenb 4151 U3MepPeHNii TOYHOCTU B CTaGUIBHOM COCTOSIHUN

K /Hom TpaT — HOMMHA/IbHbIA KO3hhMLMEHT TpaHctopmaumm aTanoHHoro TT; Vi — HanpshkeHue Ha BXoge npubopa cpaBHeHus; R, —

Harpyska s NoACTPONKY HanpsKeHWst Ha BXofe npubopa cpasHeHus; R, + RC— HOMUHanbHasi BTOpMYHas Harpyska aTasioHHoro TT;

Y3Tr — BTOpUYHOE HanpskeHne pansa OTT € aHanorosbiM BbiBOAOM; R3tt — HOMWHaNbHaA BTOpuyHas Harpyska ITT; R, u Ran
OO/MKHbI UMETb [O0CTATOYHYI0 TOYHOCTb Harpysku

PucyHok C.1 — WcnblTaTenbHasa uenb A58 U3mepeHus ToyHocTu ITT B cTabubHOM COCTOSHUM

Hanps)keHne Ha Bxofe npubopa CpaBHEHWA [JO/KHO OblTb OTPErynMpoBaHO MPW HOMUHANbHbLIX YCNOBUAX Tak,
4yTO6bl OHO 6bII0 PAaBHO HOMWHA/IbHOMY W3MEPEHHOMY BTOPUYHOMY HaNpPsSHXEHWUIO.

C.5 ViHdhopmaLmsa ans TpaHchopmaTopoB TOKa Masiolii MOLLHOCTM, OCHOBaHHbIX Ha KaTyLLKax C METa/I/TUHECKM
cepaevyHUKoMm

C.5.1 O6upme NonoxeHust

KaTtywka ¢ meTtannumyeckum cepgevyHukom ans OTT manoit mowHoctn (LPCT) npepcrtaBnseT cob6oil ycoBeplueH-
CTBOBaHHbI Krnaccmyecknii MHAYKTUBHBIA TpaHcgopmaTop. M3-3a TpeboBaHMA K HU3KON BXOAHOW MOLLHOCTU COBpPEMEH-
HbIX anekTpoobbekToB LPCT paspabaTbiBaloT cneunanbHO ANA BTOPUYHBIX HArpy3ok C BbICOKMM conpoTuBneHuem RH.
BcnegcTBre aToro npefen HacblLWeHUsA K1accuyeckoro WHAYKTUBHOTO TpaHcopmaTopa Toka npu o4YeHb 60nblwmnX (cMme-
LWEeHHbIX) NEPBUYHbIX TOKax ynyylwaeTrca M Takum o6pa3oM M3MepuTesibHbl AnanasoH 3HauMTesbHO paclupsieTcs.

C.5.2 NMpumeHeHne

YMeHbleHne nofHoi mouwHoctTn OTT no3sonsfeT NPoOBOAUTbL M3MeEpPeHUs 6e3 HacbIWeHUs CBEePXTOKOB W TOKOB
KOPOTKOro 3amblKaHusA (B T. Y. MOJIHOTO) C BbICOKOW TOYHOCTbIO. HecmoTpsa Ha 6ofiee WUPOKMIA AManasoH M3MepeHus,
MOryT 6bITb cripoekTupoBaHbl LPCT meHbliero pasmepa, YeM COOTBETCTBYHLME KracCuyeckne WHOYKTUBHbIE TpaHc-
chopmaTtopbl Toka. CnegosaTtesnibHO, AuddepeHUMpoBaHme M3MepuTeNbHbIX U 3awWnTHbIX STT CTAHOBUTCA NIULWHUM, Tak
KaKk oguH (MHOroueseBoi) TpaHcdopmaTop Toka MOXeT paboTaTb BO MHOIMX 061acTAX NpUMeEHeHus.

C.5.3 MpuHUMN paboThbl

LPCT cocTtouT u3 uHayktnsHoro OTT c NepBMYHON OOMOTKOWN, MasieHbKMM CepAeyvyHVKOM U BTOPMYHON OGMOTKOM
C MWHMMANbHLIMU MNOTEPSIMU, NOAKMHOYEHHOW K WYyHTUpyloweMy pesuctopy Rsh, koTopblii siBnsieTcsi cocTtaBHbIM KOM-
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NOHEHTOM U uMeeT 6oNblWwoe 3HayeHue Ana YHKLMOHUPOBAHWS M cTabunbHocTu LPCT, Bblgalowero HanpskeHue Ha
BbIXOfe.

WyHTupywumiica pesuctop Rsh cnpoekTupoBaH Takum o6pas3om, 4Tobbl 3HepronoTpebrieHne TpaHchopmaTopa
6bI/I0 MOYTW PaBHO HY/O. BTOpuuHbIA TOK /2 Bbi3biBaeT nageHne HanpsxeHua U2, no amnnuTtyge u dase nponopuuo-
HaNbHOro NepBUYHOMY ToKy. Kpome Toro, OTT mmeeT 6onee maeasnbHblli AnanaszoH WU3MEPEHWI U TOYHOCTU, MOCKObKY
CHMXXaeTCsA MOLLHOCTb BTOPWUYHOI Harpysku M yMeHbLUIATCH BHYTPEHHWE noTepw.

dyHkunss LPCT (rae Rsh paspa6oTtaH Takum o6pasom, 4To Us max cooTBeTcTByeT It°) MoxeT 6biTb onucaHa
cnegywouwmm obpasom:

P1

PucyHok C.2 — TpaHcdopmatop ¢ heppofnHaMnyeckum cepreyHUKoMm

1. — NepBUYHbIA TOK; RFe — 3KBMBANIEHTHbIN pe3ncTop depponotepb; Lm —
3KBUBa/IEHTHAsA MarHetTuyeckas MHAOyKums, R22 — obliee conpoTuBieHne BTO-
pUYHO/ 0BMOTKM M CXeMbl; Rsh — LIyHT (Npeobpa3oBaTesib Toka B HANpskeHue);
CK — 3KBMBa/IEHTHAA €MKOCTb kabens; U2(t) — BTOpUYHOE HanpshkeHuwe; RH —
Harpyska B omax; P1, P2 — nepBuyHble BBOAbI; S1, S2 — BTOpPUYHbIE BbIBOAbI

PucyHok C.3 — DJDkBuMBaneHTHasa Lenb TpaHcopmMaTopa Toka
c heppoAMHAMUYECKUM CEPAEYHUKOM C HamnpsKeHWeM Ha Bbixoje

C.5.4 BbIxogHble XxapaKTepucTuUKn

KoathdpuruyneHT TpaHcopmaumm knaccumyeckoro TpaHcopmartopa Toka (Kak ykazaHo B MOK 60044-1) o6blyHO
XapakTepu3yeTcs OTHOLWEHUWEM HOMMWHANbLHOTO MEPBUYHOIO TOKA K HOMWHANbHOMY BTOPMYHOMY. M3-3a cnoco6GHOCTU
LPCT u3smepsATb 60nbwive TokM 6e3 HacbiweHusa 6onee pasyMHO BblGpaTb AuManas3oH ANA M3MEPEHUs OXWAAaeMOoro
MaKCuManbHOro Toka ceTw.

C.6 O6was nHopmaLms 06 aBTOHOMHbIX KaTyLlKax 6e3 cepAeyHmKa 1 C BO3A4YyLWHbIM CepAeYHNKOM

C.6.1 O6nacTb NpUMeHeHUs

B ceTsiX BbICOKOro HanpsihxeHus Bce 6o/bliee NPMMEHEeHMe B 3aliMTHbIX pefie HaxoAAT AaTyuky Tuna «nosica
PoroBckoro». M3BecTHble ¢ 1912 Takne AaTyMKM UMEKT BbIXOA, MPONOPLMOHANbHbIA NPOM3BOAHON ToKa.

Mpy BbICOKOBO/IbTHOM MPUMEHEHWW WHTerpauus BbixoAa AaTyumka He Bcerga NpPOMCXOAUT HEnocpefCcTBEHHO B
KaTylwke, koTopas MOXeT OblTb 3/IeKTPUYECKN U30/MpOBaHa, a Yalie BCero B pesie, YTO YMeHblaeT CTOMMOCTb.

[laHHoe npunoxeHue onucbiBaeT NPUHLMN AeNCTBMA aBTOHOMHOW KaTywku 6e3 ceppeyHuka u nokasbiBaeT dhop-
Mbl ee Bbixoga. Kpome 3Toro cneuyundnyeckoro nyHKTa, Apyrue xapakTepuCcTUKM KaTywky C BO3AYLWHbIM CepAeyvHUKOM
(temnepatypHas 3aBucumoctb, OMC, TpeboBaHMe K U30NSALNUN) HAXOAATCA B COOTBETCTBMM C HACTOAWMM CTaHAapPTOM.
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C.6.2 MpyHUMN gencTBmA

B kaTyllke 6e3 cepAeuyHuKka BTOpMYHasA Lenb pacnosaraeTcss Ha HeMarHUTHOM MaTepuasne (CM. pucyHok C.4).
OTcyTcTBUE (heppoMarHUTHOro MaTepuana o6ecneynBaeT XOPOLIY /IMHEKHYO XapakTepucTuky 3Toro ceHcopa, kotopas
03HauaeT OTCYTCTBME HACbILEHUss U TUucTepesuca. BcneacTeme aToro KaTylwku ¢ BO3AYWHbLIM CEPAEYHUKOM VMET XOpo-
e cTabunbHO-yCTONUMBYIO U NEPEXOAHYI0 XapaKTepucTuKu.

Teopema Amnepa (Korga npuMeHseTcsa K KaTywke 6e3 cepfieyHuka) nokasblBaeT, YTO BbIXOJHOE HanpsxeHune
KaTywWwKkn C BbICOKUM umnegaHcom Z aBnseTtcs yHKuMeln npoxogsulero yepes Hee nepsBuyHoro Toka /- (f).

C.6.2.1 TopowupganbHbil cepaeyHuK

a) NpubnnsntenbHoe ypaBHEHNE NPU HeyKa3aHHOM MNONEepPeyvyHOM CeYeHUU:

9 (N
e(t)y ~HomN A—2

6) YpaBHeH/We Npu NpsMOYro/ibHOM MNOMNEpPevyHOM CevyeHuu:

_ TOmNwmh ra % (f)
e() = 2p ri o 6f

Vs .
rae uQ— marHuTHaa npoHuuaemocTb Bo3gyxa = 4n ml10 7 Amj
N — nAOTHOCTb BUTKOB [BUTOK/M];
A — nnowafb ogHoro Butka [M2];
2ra — BHeWHUn gnameTp [Mm];
2ri — BHYTpeHHU anameTtp [M];
h — BbicoTa [M];
Nw— uncno BUTKOB TOpPOUAANbHON KaTyWKN C BO3AYLIHbIM CEPAEYHNKOM;
e(f) — BbIXOAHOE HanpshKeHue KaTylWKu ¢ BO3AYLWHbIM cepaevyHukom [V] c Harpyskoii RH

Nw h
M=uo L, 10l 4O N A
BbIXOfIHOE HanpshKeHUe KaTylKU C BO3AYLIHbIM CepAe4YHUKOM:

M s-(0

f) =
e(f) S

WUNn ANs CUHYCOMAANbHOTO TOKa MNPW CTabW/IbHbIX YCOBUSIX:
E=Mmu mow 1.

C.6.2.2 OkBuMBa/IeHTHasa uUenb
Ha pucyHke C.5 nokasaHa aKBMBa/sieHTHas guarpaMmma KaTylwKd C BO3AYLIHbIM CEpAEYHUKOM.
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P1
I ) S1
J— » 1 IR
—I—Cc S 11'b
) S2
P2

I, — nepBuYHbIA TOK; e(f) — 3NeKTPOABWKYLLAA cuna (3AC) B KaTyllke ¢ BO3AYLIHLIM CEPAEUHM-

KOM; L,— conpoTusneHue yTeukus BTOPUIHOW obmoTtku; L — L.+ L 5 L — CONpOTUBNEHNE CXEMb;

R,y — ofluee conpoTuBeHne BTOPUMHOW OGMOTKM U cxembl; U,(f) — BTOpUYHOE HanpsikeHue;

R, — xanubpyolmnii pesncTop ([ONOMHUTENbHBIA), Z — UMMNEAAHC Harpysku, R, — conpoTuBneHue

Harpysku ¢ kosdduupeHtom MowHoctn 1; C, — skeuBaneHTHas emkoctb kabens; P1, P2 — nep-
BUYHbIE BBOAbI; S1, S2 — BTOpPUYHbIE BbIBOAbI

PucyHok C.5 — OkBuBaneHTHasi Lenb aBTOHOMHOIO TpaHcdopmaTopa Toka
C BO34yWHbIM cepaevYHUKOM C Hanps>XeHnem Ha BbiXoae

JononHuTenbHbI pe3nctop R, UCNONb3YIOT ANs KanMbpOoBKKM, Arsl Yero Takke MOXeT ObliTb NPUMEHEH NonpaBo--
HbI KO3MMUUMEHT, yKasaHHbIA Ha Tabnuuke ¢ NacnopTHbIMKU JaHHbIMK. Pe3nctop R, MK nonpaBoYHbit ko3dduumneHT
KOMNEHCUPYeT HEeTOYHOCTU MPOM3BOACTBa Npu Gonblumnx pa3mepax oOMOTKM M 6OMbLIOM KONMMYECTBE BUTKOB, @ TakKkKe
obecnevynBaeT B3aMMO3aMEHSIEMOCTb JAaTYMKOB U 3MEKTPUYECKUX KOMIMOHEHTOB.

OcHoBaHvem Ansi cnegywmux YpaBHEHUI ABNAETCA 3KBMBAINEHTHas Uernb, npegcraBneHHas Ha pucyHke C.5:

E=jo-M-I;
- Ry '
g2_Rt+Ra+Rb+ijE’
~ Ry o
Vo= R+ R, +Ry rjall @ M Ly
Ona R, — o

Uzzgzjm'M'£1;lp:_j -

C.6.2.3 BekTopHas gnarpamma

Ri+Ry joL) Ug Ri+Ry JjoL) E _
L_IS(1+—Rb +—Rb =E— M 1+ + = =1,

> —
L

PucyHok C.6 — BekTopHas gunarpamma — ABTOHOMHAs KaTylwka C BO3OYLWHbIM CepAe4YHNKOM
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da3oBLIV yron ¢:

_ oL . oL
e =-p TR TR~ R
= —arctan ©-L ~ —arctan 2=
¢ = R +R, + Ry R, ’
U, - E
_Y%H-E
§— E .

[MorpewHocTb:

J(Rt +R,)” + (L)

le =

\/(Rt + R, + Ry + (L)
U BHe ,quarpaMMbl

u
(Re + Ra)RTf R + R,

£~ E "R, +R+Ry+ jolL’

Ri + R, R +R, .

el = R,

\/(Ra + R+ R+ (0L)?

U, - U, (1 + M) (cos (p)_1
Rp

le] =

U, (1 + Rt;Ra) (cos (p)_1
b
npu cos ¢:

1 -

le] R +R,)
14 Nt F e
Rp

||_ Rt+Ra ~_R1+Ra
A R IR, +R, ~ R,

C.6.3 PykoBoacTBO Npu npoBeaeHUU U3MEPEHUn

Mpn NpakTM4eCKOM NMPUMEHEHUN ABTOHOMHOW KaTyWKW C BO3QYLWHLIM CEpPAEYHVMKOM WHTErpaTtop siBnsieTcs
YacTblO 3ALMTHOW UMW U3MEPUTENBbHON CUCTEMBI.

Ansa namepeHuss MrHOBEHHOW MOrPELIHOCTU WHTErpaTop B TakoW aBTOHOMHOW KaTyllke WCMNOMNb3ykT C COOTBET-
CTBYIOLLEN MOCTOSIHHON BPEMEHW.

BxogHoe conpoTuBrieHne (MMNegaHc) nHTerpatopa npeacraenseT coboli HOMMHANBHOE CONPOTUBIEHWE (MMMe-
[JaHC) aBTOHOMHOWN KaTyLLKU C BO3AYLWHbIM CEpPOEYHNKOM.
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MpunoxeHue D
(o6sA3aTenbHoe)

YacToTHasA XapakTepucTuka U TpeboBaHUA K TOUYHOCTM 3MEKTPOHHbIX TpaHCc(hopMaTopoB ToKa
W HanpsXeHUs NpyU HaNU4YUU rapMoHUK

D.1 Obwume nonoxeHusn

Tpe6oeanusi B nyHkTe D.2 oTHocsiteA ko Bcem OTT m OTH, Tpebosanna B D.3 — k OTT n 3TH ¢ undposoi
06paboTKON AaHHbIX UNK Nepedaqeli ¢ Hanuynem aHanoroBoro Bbixoga. TpeboBaHusi K TOYHOCTM M3MEPEHWA NpW Hanm-
UMy rapMoHuK B D.4 yunTbIBAIOTCA, TOMNBKO €CNK yKasaHo.

WcnblTaHne TOYHOCTU OTHOCUTENBHO YacToTel AT T npeacTasneHo B nyHkre D.5.

D.2 O6wme TpeboBaHUA

D.2.1 HopmanbHble YCNOBUA 3KCNyaTaLuMmu ceTu

Mpn HOopManbHbLIX YCOBUSIX SKCMnyaTaumm nepeuYHbI Tok I; u vactoTa f Gnarogaps perynmposkam B CETWU Haxo-
OsITCS B YCTAHOBIEHHbIX npegenax. Hanprmep:

02 Iy, < I, <1,21,

’ 1HOM —

M0,99 f, <F<1,01f,..

HOM HOM —

Mpy HOopMarbHBIX YCNoBWsX akcrnyataumu ITT, npegHasHaueHHble Ansl M3MEPEHUs], Yalle UCMONb3YIOT OTAeNb-
HO, YeM B KombBuHaumm ¢ OTH.

D.2.2 AHopManbHbIe yCnoBUA 3KCNnyaTauum cetn

Bcneactene npobrnem B CETU MEPBUYHLIN TOK M YacToTa f MOTyT 3HAUUTENBHO OTNMYATLCA OT MX HOMMHANbBHBIX
3Ha4YeHUn, Hanpumep:

101, <L, <50,

1HOoM —

n096f, <f<1,02

HOM HOM — fHOM "

OTT, npumMeHseMble AN 3aWuWThel, NpeAHas3HayYeHbl Ans NPaBUNbLHOW Nepedayv MNePBUYHOrO TOKa BO BpeMA
HOPMarbHbIX U aHOPMAaslbHbIX YCIOBUIA, YTOObI K pene 3awmTsl gowna nHgopmaumsi o NobbIX KPUTUHECKMX 3MEHEHNUAX
B COCTOAHUN CETU.

OTT, ucrnonb3yemble Ans M3MepeHus, He NpegHasHa4YeHsl 4N NPaBUNbHON Nepeaaqn U3obpaxeHus NepBUYHO-
ro TOKa BO BpeMsl aHOPMarbHbIX YCIOBWIA, O4HAKO AOMKHbI 4OCTATOUHO BbICTPO BOCCTaHOBUTL HOMUHAMbHLIE XapakTe-
PUCTMKM MOCne BO3BPALLEHUsl K HOPMaIbHbIM YCIOBUAM.

D.2.3 Tpe6oBaHMA K COOTHOLUEHUIO «CUrHan/nmomexa»

TpeboBaHusa k nomexam onpegenexHsl B 6.1.6.

Bbixog TpaHcthopmaTopa MOXET OWyWwaTe HekoTopble konebanus, nobaeneHHble 6encim WyMom, OBbIMHEIM Anst
BCEX SMEeKTPOHHbIX cucTeM. Takue konebaHns BO3HMKAIOT B LUMPOKOW Moroce 4actoT B OTCYTCTBUE No6Oro nepBMYHOro
ToKa. X NCTOYHMKOM SIBNAIOTCA CUIrHarbl YAcOB KOHBEPTEPOB, LWYMbl OT MYTBTUNIEKCOPHbLIX YaCTOTHLIX KOMMYTaTopoB U
npeobpasoBarteneli NOCTOAHHOIO B MOCTOSIHHBLIN TOK.

WcnbiTannsa gomkHbl BbITe COMNacoBaHbl Mexdy W3roTOBMTENeM U 3akasumkoM. PekomeHayeTca cnegyiowasl npo-
ueaypa:

- 6e3 NepBMYHOrO CUrHana M3MepsieTCsl BbIXOA MO ykasaHHbIM norocam nponyckaHusa (cMm. D.2.4) ¢ ucnonb3oBa-
HVWeM aHanusatopa CrekTpa, YTO NnokaabliBaeT ypOBeHb Wyma, Bbi3BAHHOIO HEMOCPEACTBEHHO U3MEPUTENBHBIM TPAHC-
dopmaTopom.

Opyroe konebanHne moxeT BbiTb 0OYCINOBMEHO UCKaXXEHMEM OCHOBLI curHana qacrtoton 50 'y (cozpaHuem cob-
CTBEHHON FapMOHMWKM) UMK OCHOBbI MOAYNSIUMM FapMOHMK (CO34aHMEM MHTEPrapMOHUK Ha BbIXOAE BTOPUYHOIO KOHBEP-
Tepa). MarotoButene gaeT nonb3oBaTesnio onucaHue SToro UCToYHWKa konebanuid. [pocToe nsmepenue, koTopoe gaet
NMonesHy MHMOPMaUMIO: C NEPBUYHBIM CUTHANMOM YactoTon 50 My «umcTbiMuy namepsoT eeixod 3TT Boiwe yKa3aHHOW
nonocel nponyckanms (cMm. D.2.4), Hanpumep € MCMONb30BaHWEM aHanusaTopa CrnekTpa, |uTo MOXeT AaTb npeacTaene-
HUE O rapMOHUYECKOM WCKaKEHWU, BbI3BAHHOM HEMNocpeacTBEHHO U3MepUTENbHbIM TPaHChOPMaTOpOM.

D.2.4 Tpe6oBaHusA k nonoce NnponycKaHus

M3roToBuTenb JOMKEH NPeaocTaBUTh KPMBYHO OYHKLMKM Nepedaydn TpaHcghopmaTopa, koTopas byaer gaeatb non-
HOe NpeaCcTaBneHne o0 ero YacTOTHLIX CBONCTBAX.

[ns TpaHcdopmartopa ¢ undpoBon nepegavel AaHHbIX NPOU3BOAUTENb OrpeensieT MakCUMarnbHylo YacToTy f,
npy KOTOPOW M3MepeHus1 NpoBodsaT 6e3 nckaxeHus. ITO YacToTa, KOTOPYI MOXHO M3MEPUTL W MpaBUnbHO nepeaathb.
TpaHcoopmaTop ¢ LMMPOBLIM BbIXOAOM OOLIMHO MCMOMb3YeT MOMOBUHY AManasoHa BbIXOAHLIX AaHHbIX. PyHKUMIO nepe-
Jauy ycTaHaBnuBaloT MNo kpaviHel mepe BABOe MpeBbillalollen f; (Hanpumep, 40 HOPMbl AuanasoHa OaHHbIX).

D.2.5 Opyrue TpeboBaHus

Korga K snekTpoHHbIM YacTaM TpaHcdhopmaTopa NOAKMIoYaloT aMeKTponuTaHue, B NepexogqHoM npolecce 3anyc-
Ka MOryT MOSIBMATECH GOnblUMe BLIXOAHbIE CUTHAlbl, HE CBS3aHHbIE C KAKUM-NNGO BbIXOAOM CUCTEMbI SMEKTPOCHabXe-
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Husi. Ta xe cuTyaumsi HabnAAeTCA ¥ Npy NpepbIBaHMKM CeTW. Takne NOXHbIE CUIHAmbI, BMOIHE HOPMAarbHbIe ANns anek-
TPOHHOW CUCTEMBbI, MOTYT MPUBECTU K HEMPABUIBHOMY (hYHKLMOHUPOBAHWIO, ecrin cpaboTaeT pere.

Monb3oBaTtenb AorkeH 3HaTb 06 3TOM NpY NPOEKTUPOBAHWM CUCTEMbI YNPaBIEHusI.

Insi aneKTpOHHbIX TPaHCGOPMAaTOpPOB ¢ LUMGPOBLIM BLIBOAOM 3Ta CUTYaUMs HUKAKUX Npobriem ¢ pene He co3gaerT,
noTomy 4To MHOpMaLMs CaMOAMArHOCTUKK, coaepKalasicsl B LMGPOBLIX CTPYKTYPaX, YKa3biBaeT Ha HeQOCTOBEPHbIE
JaHHble.

Ins anekTpoHHbIX TpaHchOpMaTOPOB € aHANOrOBbIM BbIXOAOM PEKOMEHAYIOT Ccriefylwme npocTbie Mepbl
NpeaoCTOPOXHOCTH:

- obecrneyeHne Kak MOXHO MEHbLLErO KOMMYECTBA JIOXKHLIX CUTHASIOB MOCIe 3anycka v OTKIIOYEHUS;

- BKITIOYEHWE MNpexzje nojaqm CUrHanoB Ha COOTBETCTBYIOLLME perie.

dunbTphbl, BKIOYEHHbIE B TpaHcopMaTope, MOTyT Tailke OrpaHUYUTb NPOoNyckaHWe NMepexofHoro npouecca no
aMnnuTye uny no BO3MOXHOCTU NMPUBECTU K 3aTyXaHUIO BbICOKOYACTOTHOIO konebaHusi Mpu Takmx aHopManbHbIX YCno-
BUSIX, KaK 3aMblKaHWE B NIMHWUM UMK NMEPEKITIOYEHNE BbiKovaTernsl. 3Tn owmnbkn, ecriv cry4yaloTcsl, Bbi3bIBAOT HENPaBUNb-
Hyl0 paboTy 6GbLICTPOAENCTBYIOWMX pere U3-3a NepexoqHor peakumu u guddepeHumanbHON 3almMThl WKWHBI (LUMPOKONO-
nocHble 6bicTpopelicTBylowme quddepeHUmarnbHbie CXeMb).

Xopowmii cnocob ybegutbcsi B NpaBurnbHol paboTte TpaHcdopmaTopa B TakMx CUTYyauusix — MOABEPrHyTb €ro
MCTbITAHWIO HA BKIMIOYEHWUE/BLIKIIOYEHUE UMK KOPOTKMM 3aMblKaHUEM C MOJTHON acMMMeTpuelt U NpOBEPKOW ero BbiIxoaa
B TeYeHue BCEro LMKNa.

MpumeyaHwu e — Ta xe npobnema BO3HMKAET C TPAagULMOHHLIMK TpaHcdopmaTopamMm, 4acTo Nnonagalowmmm
B pe3oHaHC unn $eppo-pe3oHaHc: UX KpuBasl nepeaadm He SIBMsIieTCsl MITOCKON, a peakuusi Ha ObICTPLIAN NepexoaHbIi
npoLecc MoXeT OblTb CIOXHOMN.

D._3 Tpe6oBaHus K aNeKTPOHHbIM TpaHcthopMaTopam TOKa U HanpsxeHusi ¢ uudpoBoun nepegayen u obpabor-
KOW JaHHbIX

Cnepyowume TpeGoBaHus NpeabsBrsioT K TpaHcgopmaTopam Kak ¢ UupOoBbIM, TAaK U C aHArNoroBbiM BbIXOAOM,
umerLWwmM LndpoByIo Nepeaady unum obpabotky gaHHbIX. TUNoOBOe McnbiTaHue onucaHo B D.5.2.

D.3.1 Tpe6oBaHua Kk crmaxuBatiowemy punsTpy

Lindbposas nepepaqa AaHHbIX orpaHUuMBaeT nonocy nponyckanus (f,, cm. D.2.4) k nonosuHe uudpoBoi BbIGOpK/
WINn UCNonb3yemoro avanasoHa gaHHbix. Ecrnm no xogy nepegauv npuMEHsIIOT pa3nUyHbIe AMAana3soHbl, TO Camasi HU3-
Kas yactoTa SIBMSeTCA orpaHnyMBalolLMm hakTopom. YactoTel Beiwe f, oTobpaxaloTcsl, Kak 4acToTbl Huke ux. C Toukm
3pEHMsA TOYHOCTM CaMbIMU KPUTUHECKMMU SIBISIOTCS YacTOThl, 0603HAYEHHbIE KaK fgy-

MNepBasn yacToTa f,oy, BblpaXeHa Kak 2 fy — fyqy. CnegoBaTenbHO, AOMPKHbI UCMONb30BATLCA TaK Ha3blBaEMbI
CIMaXMBaOWMIA hMNBTP U BBIMOMHATECS cregylowme TpeboBaHus:

Monoca 3atyxanma gna f 2 2 f, — fi,o,, 2 40 Ob.

OB6bluHO f, paBHAETCA NONOBMHE AManasoHa f ou T . (f = 2 £, o). Ecin f; vnn 2 £, — £,y HEN3BecTHbI, OHU MOTyT
ObITb onpegeneHsl huneTpaunen 4acToTbl NEPBUYHONO CUrHana.

3aTtyxaHue paccunThbIBAKOT COMMacHo cneaytolen hopmyrne:

I1 ) IZHOM

3aTtyxaHue = 20 log T Tiow

nb,
rae I; — cpegHekBagpaTuyeckoe 3Ha4YeHWe NepBUYHOro Toka npu vactote f, ¢ 2 2 fy — fiom
Loy — cpepHekBappaTUyeckoe 3HavueHWe BTOPUHYHOTO BbIXOAA MPY OTOGpaXeHHol YactoTe, T. e. npu 2 f, — f;
1o — HOMMHAMBHbLIN NEPBUYHBINA TOK;
L om — HOMWHANbHBIV BTOPUYHbIA BbIBOA.
Onsa OTH Ttok 1 3ameHsiioT HanpsbkeHnem U, Hanpumep:
Ona gnanasoHa gaHHbIX f oy = 2400 T 1 figy = 80 Ty £, = 1200 Tu, 2 f, — fyon = 2350 L.
Ecnu umeetcs 10 % gaHHbIX OT 0 Npy 2350 MU, TO NOrpeLlHOCTb M3MepeHnii Npm fyoy, cocTaeumT He Gonee + 0,1 %.
D.3.2 Mpumepbl crnaxuBatowmx hunsTpoB
PucyHok D.1 nokasbiBaeT npumep cucTembl Ana o6paboTkm LundpoBLIX AaHHbIX.

ALMN .
AHaroroBblit (ananoro- fs Lincopoeoi for
= > hunLTP e
punet Undposoi cybavckpeTusauum
npeo6pasosatens) Y
f, — vactota oundposky; f, ., — HOMUHAMNEHAEN YacToTa Onpoca AaHHbIX

PucyHok D.1 — Cwuctema nony4eHnst umpoBbIX SaHHbIX
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O6biuHo fg Bornblue f, oy (B 3TOM criyvae f, =,y /2, B NPOTUBHOM criyuae f, = £ /2).

Ecrv vacTota ounthpoBkn fg paBHa HOMWHAMBHOM YacToTe c6opa AaHHLIX 1 oy, TO LMPPOBOI UNLTP He ABNS-
etca obazatenbHbiM. B aTOM cnyvae pekomeHayloT aHanoroeble dwnetpel beccens, Hanpumep:

— 4-ro nopsiaka;

— C KpUTUUeCcKkoln YacToTol fy = (f, yom)/3;

— ¢ (hyHKUME nepexodHoro npouecca (3anucb B LMdpoBsoii opme Jlannaca):

1
besse14(p) := [(1 + 0,7742p+0,3889p - p) - (1+ 1,3396p + 0,4889p - p)]’

roe p = j*ff..

MpeumywecTBo Takoro dwmnerpa:

- OTNIMYHBIE MEepexodHble XapakTepucTUKM (OTCYTCTBME BLIBPOCOB B NMpoLecce perynupoBaHusl, KOPOTKoe Bpemsi
perynupoBaHus);

- eCTeCTBEHHOe 3aTyxaHue AN 4acToT Bbllle HOPMMPOBAHHOMW 4acTOThl OMPOCa AAHHbIX;

- NOCTOSIHHAA IPYNNoBasl 3a4epxKa Bbille MONOCk! NPOMNyCKaHKs, O3HavalowWwas, YTo yron ¢hasoBoro casura Aens-
eTcsl NIMHENHON yHKUMel yacToTel o f; (MpubnmantensHo).

BnvsiHne dunbtpa Ha yron ¢hasoBoro caBura — TO Xe, YTO U YMCTast 3aAepKa, BKIIOUEHHas B CUCTEMY Nepeaayiu,
YeM MOXHO rnpeHebpeyb Mpu yCroBWM, YTO SKBMBANEHTHOE BPeMsl 3aepXKKU BKMHOHYEHO B HOMUHAIBHOE.

1,01
OkBMBanNeHTHOe Bpems 3adepkkn dunberpa beccensa pasHo Qvanason  OaHAbix

Juckpetnsaums ¢ 3anacom Mo 4acTtoTe U WCNomnb3oBaHue LMPOoBbLIX OUNLTPOB 06eCcneumBaloT CyLeCTBEHHbIE
npenmMyLuecTea, Hanpumep:

— MPOCTOTY aHanoroBoro BXogHoro unetpa;

— YMeHbLUeHWE Npobrem € JOMYCKOM WM TemnepaTypHbiM ApeicoM aHanoroBbiX KOMMOHEHTOB.

Ona undposoro unetpoBanna pekomeHaytoT FIR-punbstpel, nmelowme NoCTOAHHYIO TPYNMNoBYyIO 324EPXKKY M XO-
polune nepexoaHble XapakTepucTuky. YTobbl ckoHCTpyMpoBaTh UNbTP, HeobxoauM NepecTaHOBOYHLIN anropuTm Pe-
mesa (Unu anropuTm ypaBHuBaHusi konebanuii Mapkca — MakCrennaHa).

PekomeHnaytoT ¢unetpel Beccensi ¢ 6eckoHeuHOW MMMYNbCHOW xapakTtepucTukon (BUX-cbunetpbl), nepeeegen-
Hble B LUnhpoByto 06nacTb, ¢ Z-TpaHchopMaLUren, rapaHTUPYIOLLEN MaKCUManbHYI0 (Ha30BYI0 MMHENHOCTb U NOCTOAHHYIO
rpynnoBylo 3agepxky. McnonbaoBaHne obwen GunmHeHoOn nepeaayn He PeKoMeHayeTcs.

D.4 Tpe60oBaHMsA K TOHHOCTU NPU HANUYMKU FAPMOHUK

MpumedvaHne —KITT n OTH npuvmeHsiloT pasnuyHble KNaccbl TOYHOCTU, ONpeaerieHHble B Crieqyrowmx
nyHKTax.

D.4.1 O6wue KNaccbl TOYHOCTU

B pesynbtare ncnone3oBaHusi onpedeneHHbIX YCTPONCTB (HENUHENHbIe Harpy3ku, XenesHas gopora v ap.) Moryt
ObITb CreHepupoBaHbl rAPMOHWKU, KOJIMYECTBO KOTOPLIX 3aBUCUT OT CETU U YPOBHSI HaNpsiKeHWUsi: OHW NPeACcTaBnsioT
MHTEPEC NMPU U3MEPEHUSIX B UX NPUCYTCTBUM, OMNpedeneHnn nokasatenein kayecTBa arNeKkTpo3Heprnm u cpabaTbiBaHUm
3awmTel. Ans kaxgon U3 ykasaHHbIx notpebHocTel 3agatot knacckl TouHocTh (KT). TpeboBanus k TouHOCTU TpaHcdop-
MaTOpPOB C LUMPOBLIM BbIXOAOM TaKMe Xe, KaK U C aHanoroBbiM BbIXOAOM. TWMOBbIE UCMBITAHUA NpeacTaBneHsl B D.5.1.

D.4.1.1 NamepeHne MOLLHOCTH

TokoBas NorpeLHocTb (koaddu- Yrnosas MorpewwHocTb (+/—) Ha rapMoHuke
KT uueHTa) (+/—) Ha rapmoHuke, % rpagyce caHTUpaauaHs!
2n4 5u6 7n9 |10mn13 | 2un4 5n6 7n9 |10n13 2n4 5unb 7n9 |10n13
0,1 1 2 4 8 1 2 4 8 1,8 3,5 7 14
0,2 2 4 8 16 2 4 8 16 3,5 7 14 28
0,5 5 10 20 20 5 10 20 20 9 18 35 35
1 10 20 20 20 10 20 20 20 18 35 35 35

Mpn Taknx ycrnoBuAX BNWSIHWE FAPMOHWK Ha MOTPELUHOCTb M3MepeHusl B XyaweM cnydae byaeTt BospacTaTb npu-
6nuantensHo Ha 15 %. TeopeTnueckasi NOrpeLIHOCTb NPU U3MePeHUM MOLWHOCTK (Hanpumep, ans knacca 0,2 3TT u
OTH) cooTeeTcTBYeT Knaccy 0,4 ans anekTposHepruu, nepegasaemoli Ha vactoTe 50 My, Tak Kak anekTpoaHeprus,
nepegasaemas rapMoHMKaMK, Takke U3MepPSsIeTcsl, TO ee MonHas norpewHocTs 6yaeT umeTb Hebonblioe 3HaveHue
0,4 % + 0,15 - 0,40 % = 0,46 %, 4TO BNOMHE NPUEMITEMO.

D.4.1.2 NamepeHune nokasartenen kavyecTBa 3r1eKTPUHECKON SHeprum

CornacHo EN 50160 n M3K 61000-4-7 ans Takvx uenen namepsitotT rapMoHukn go 40-ro nopsigka (B HEKOTOPbIX
cnyvasax gaxe o 50-ro). M3K 61000-4-7 ykasbiBaeT, UTO OTHOCMTENbHASI MOTPELWHOCTh U3MEPEHHOTO 3HaYEeHNsl He
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JoMmkHa npeBblwaTh = 5 %. Ecrnn Heo6xoaMmo QononHUTeNbHOe n3aMepeHne hasoBbIX YINOB, COOTBETCTBYIOLLASA MOrpeLL-
HOCTb HE MOXET npeBbiwaTth * 5°.

TOKOBAS! MOTPELUHOCTE (+—), HA FAPMOHUKE, YrioBas NOrPeuHocTL (+/-) Ha rapmonmke
Knace TovHocTH %
rpagychbi caHTupaguaHbl
CneunanbHoe Tmn2 c 3 no 50 1n2 ¢ 3 no 50 1Tn2 ¢ 3 no 50
n3amepeHune ) 5 1 5 18 9

D.4.1.3 BawwTa ana TpaguUMOHHOTO NMPUMEHEeHUs
Ons TpaguuUMOHHOTO NMPUMEHEHUSI UCMONB3YIOT rapmMoHukn fo 5 paspsga (16,66 wnm 20 Ny), cnocobHble oTpa-
XaTb 0COGEHHOCTM NPOSIBNIEHUS XENE3HOAOPOXKHON NPOMBIWNEHHON 4acTOThl.

ToKOBasi MOTPELHOCTb (+/—), Ha FAPMOHUKE, YrnoBas norpeuHocTk (+-) Ha rapMoHmke
Knacc To4HoCTHM %
rpanycei caHTMpaguaHb
1/3 (16,7 nnn 20 Tw) c2no5 1/3(16,7vim| c2no5 13 (16,7vurm| c2no5
20 ) 20 ')
Bce knaccel 3a- 10 10 10 10 18 18
bl XPXX

D.4.1.4 CpaBHeHVe ¢ TPagULMOHHBIMU SMEKTPOHHbIMU TPaHCOpMaTOpaMmn TOKA WM HanpPsHKEHUs

Knacc namepeHusi nokaszaTenein Ka4ecTBa anekTpoaHeprum TpebyeT paboTbl, koTOpasi He MOXET ObiTb BbIMNOIHE-
Ha TPaauuMoHHbIM TpaHctopmaTopom: OTH dyHKUMOHUPYET Xyxe no yactote, yem 3T T. Kpome T0ro, HeKoTopbie TpaHc-
hopmaTopbl, Takme kak TTH, HacTpamMBaloTcsl Ha OYeHb Y3KOM Moroce NporyckaHusi U He COOTBETCTBYIOT TpeboBaHUsIM
KMaccoB 3aluThl Unn namepenus (cm. D.4.1.2 n D.4.1.3).

D.4.2 CneunanbHbIe Knaccbl TOYHOCTU

D.4.2.1 CneumarnbHbIi WNPOKOMOMOCHLIA  KIACC TOYHOCTU ON1s1 3aWmThl

MpuMeHeHne HeKOTOPbLIX TpaHchopMAaToOpoB, Hanpumep ¢ pene Bnyxaalwero Toka, Tpebyer 4acToT ¢ BepXHUM
npegenom 500 klu. Mcnonb3oBaHne Takvmx perne BMeCTe C LUMPOKOMNOMNOCHBIM TpaHchOopMaTopoM npeacraensercs
NepcrneKkTMBHLIM pellueHnem Ans Gonee TOYHOrO onpegeneHusi MeCToNoNOXeHU HeucnpaBHocTU. HoBbie yCcTpoKcTBa,
OCHOBaHHbIe Ha OaHHbIX MpUHUMNAX, OOMmkHbl ObiTb ropasgo TodHee obblMHbIX. TakuMe pere rnoka LWMPOKO He BBEAEHbl B
3KCMNyaTaumio U HaxoasaTCs B npouecce pasButus, HO noaxogswwme ans HuX 3TT n 3TH pomkHbl UMeTb OYEHb LUIMPOKUHA
ananasoH 4acTtoT, a umeHHo o 500 klu.

MakcrumanbHas nukoBas MrHoOBeHHasi

Knacc TovHoCTM
NorpewHocTs (+/—) nNpu yacrtote

CneumanbHbIl LUIMPOKOMONOCHbIN Or £, 8050y
ONs 3aLmnThl

10 %

Monoca nponyckaHusi (4acTtota cpesa 3 gb) anekTpoHHoOro TpaHcdopmaTopa fdofkHa ObiTb MO KpalHen Mmepe
500 «klu,.

MpumedaHnsa

1 Pene Gnyxgaiowero Toka NpegHasHa4yeHo cneupnanbHO AN 3TON LNy U O4eHb YETKO HOPMUPOBAHO (B YaCTHO-
CTU, UMeeT OYeHb LMPOKYIO MONocy nponyckaHws u T. 4.). O6bluHO Npom3BoauTenb NOCTaBMNsAeT pene obHapyXeHus
HeuncnpaBHOCTEN BMECTE C AaTyMKamy TOKa/HanpsbkeHust 1 Heobxoaumyto Anst HUX areKTpoHuKy. PakTu4Hecku MHorme
nofobHble YyCTPOWCTBA AENCTBYIOT TOYHO TaK e, Kak pervcTpaTtopsl, 3anoMuHas AaHHbIE O HEMCNPABHOCTU W BbINOIHSIS
HEeKOTOpYIO nocrneayolyto 06paboTky AnNs onpegeneHusl ee MeCTOHaXOXKAEHMSI.

2 N3-3a WMPOKOW NOMoChl NPONYyCKaHUsl 3TOT KNAcC He NoaxoavT Ans CTaHAapTU3UPOBAHHbLIX LMEPPOBLIX BbIXOOOB.

D.4.2.2 CrneumanbHbIil  KNacc TOYHOCTU 3awWuTbl AN SMEeKTPOHHbBIX TPaHC(OpMaTOpPOB HANPsHKEHWUs, nepeaato-
LWMX MHPOPMALMIO O HANNYMM MOCTOSHHOTO TOKa

OTH onpenenslT HanpsikeHUe NMOCTOSIHHOIO TOKa B NIMHWMM B clydae, Hanpuvep, 06pa3oBaHusi 3apsiKeHHbIX
noteHymanos. Mpy STOM MOMb30OBATENMIO HE HYXXHO OY€Hb TOYHOrO M300paXKeHWs:: BaXHa MHGOPMaUUs O NOMsiPHOCTU
OCTaTOYHOIO HarMpPsHKEHUA B JTIMHUW.
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Ons aToro cneumanbHOro Krnacca Takke NPUMEHSIIOT Bce TpeGoBaHWsl K rapMOHWKaM, AeTanbHO OnuUCaHHbIe
B8 D.3.1.3.
HononHutenecHblie TpeboBaHus

MakcumanbHasi NMKOBas MrHOBEHHas

C TOMHOCTH
Knac MOTPELIHOCTL (+/—) NpW YacToTe

CneunanbHbI Knacc 3awmTbl OT MOCTOSIH- Ot 0 Iy (nocTosiHHbIN ToK) Ao £,
Horo Toka (ana 3TH) 0%
0

MpurnmeuaHune— Cnegyer MMeTb B BULY, YTO NMPU UCTIONB3OBAHUUN aHANOFOBOrO BbIXOAA, KOTOPbIN MOXET
HacbIWaTh NOAKMIHEHHbIE K pene BxoaHbie TpaHcdopmaTopbl, ATH He MoXeT paspsanTe NMHUIO (Ha ero BbIXOAe NOCTo-
SIHHO MPUCYTCTBYET CMELLEHNE NOCTOSIHHOIO TOKA), B TO BPEMSI KaK C UM(PPOBLIM BLIXOZIOM TakMX Npobnem He BO3HUKAET.

D.5 MNpoBeaeHne NCNbITaHUNA N UCTIbITATENbHbIE Lienn

D.5.1 UcnbiTaHne HAa NPOBEPKY TOMHOCTH B 3aBMCUMOCTM OT HANNYNA FRPMOHMNK

Ons venbiTanni uenen MoXxHO BbIBpaTh OHY M3 NpeacTaBneHHbIx B B.6.2 unu C.4.

McnbiTatenbHbin TOK nogaeTcs oT yeunutens mowHocty 3TT. B kavecTBe aTanoHHOro 06b6i4HO UCNonb3yloT nocne-
aoBaTteribHoe NOAKNIoHYEeHe KOAKCUManbHOIo LWYHTa, PEKOMEHAOBAHHOTO NPU UCTLITAHUSIX B LIENU KOPOTKOFO 3amblka-
HUs.

Onsa nenbitanus 3TH pekomeHayoT obLENPUHATLIE YCTPOMCTBA: CUTHANbHBIE YCUNUTENU HaMNpshkeHns ana nepe-
Aaun JaHHbIX B pacnpegenvTenbHon ceTn obuero HasHaueHus, BoipabaTbiBalolme CMHycouaanbHble BOMHbI B guana-
30He 0T 110 go 148,5 k'Y ¢ noaxoasLwmMMK Arst 3TONW Lienu BenuumHamu (gns nonyyeHus 6onee nogpobHomn nHcopmaumm
cm. EN 50160).

CornacHo npvBedeHHbIM Tabnvuam Ansi Kakaon ykazaHHON rapMOHUYECKON 4YacTOTbl MPUMEHSIIOT NEePBUYHbIN
TOK/HaMNPSBKEHNE W PaCCHUTLIBAKOT aMNUTYAHYI0 U ha3oBYIO NOrPELHOCTU CPABHEHUEM 3TArNoHa C UCTIbLITYEMbIM TPaHC-
¢opmMaToOpOM B COOTBETCTBMM C U3BECTHBIMM Mpoueaypamu (CM. npunoxexnve B anst uudpoBoro Bbixoaa).

MenbiTaTenbHble TOKM M HanpsbkeHUst Anst 0606weHHbIX Knaccoe TouHoctm (D.4.1)

Benuunna TokoB (% 1,,,,) wnm Hanpsxenun (% U,,,)
2 1 5 rapmMoHuKu 6 rapMoHuKa W BbllWwe
10 5

McnbiTaTenbHble TOKM U HaNPsXeHus1 Ans cneumarnbHbiX KraccoB TouHocT (D.4.2)

BennunHa TOKOB (MNM HanpspkeHU) Ana UCNbITaHUA TOYHOCTU
Knace B nepexoaHbix ycnosuax (% I,q,) wm (% U,,..)
TodHocTH 0Tu, | nocrosmhsiit Tok fo ot 1,01-f,, Oo OT 4acToThl 5
NMOCTOAHHbIN 099.f 4yacTtoThl 5 rapMOHUKN
TOK Hom rapMOHHKH no 250 ky
CneumnaneHbI WMPOKONOMIOC- — 20 10 5
HbIW
CrneuunanbHbeii ansa 3TH nocto- 100 20 20 -
AHHOrO TOKa

D.5.2 TunoBbie NcnbITaHUA Ha NPOBepPKy (hunsLTPOBaHUA

N3amepeHue 4acToThbl BbIXOQHOMO CUrHama rnokasbiBaeT, SBMSAETCA MW 4acToTa nepBuyHOro curHana 2 fy — fuom
OeiCTBUTENbHbIM OTpaXeHneMm fqy.

OcnabneHne 1 npegensl cUrHanos, gaHHble B D.3.1, npoBepsitoT.

BenvunHa nepeBuYHOro curHana gomkHa 6biTb No MeHblen Mmepe B npegenax 1 % HOMUHaNbHOWM.

Bcneacteue adhdbekta HanoXeHnst BXOOHON M BbIXOOQHOW CUrHarbl UMEIOT PasHble 4acToThbl, MO3TOMY UCTbITaTENb-
Hble YCTaHOBKM C MOCTOBBIMU CXeMaMu He ucnonb3ytoT. Cambili Nerkuii crnocob UCMbITaHsE COCTOUT B BbIMUCNEHUN UMK
M3MEPEHUN CpeaHeKBaapaTUHECKuX 3Ha4YeHWI OTAENbHO Ha BXOAE W BbIXOAE C MOMOLBIO LMQPOBON CMCTeMbl Ans
LUMPOBOIN HacTu U NPOCTOro MyNETUMETPa — NS aHANOroBOW YacTu.
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MpwunoxeHune E
(cnpaBo4Hoe)

Mpachuk, oTpaxarowmin Tpe6oBaHUA K TOYHOCTU

Cxema oTpaxaeT npegesbl TOMHOCTU MHorouenesoro 3TT (cooTBeTCTRYIOWEro TpeboBaHNAM U3MEPEHUS U 3aLLK-
Thl), KOTOPbLIN NpegHa3HauYeH U Anst UBMEPEHUs1 NEPEXOAHbIX XapaKTePUCTUK.

Mapkepbl NokasbiBakoT, NPU KakoOM MEPBUYHOM TOKE TOYHOCTb (haKTUYECKM MpOBEpPeHa BO BPeMsl TUIMOBbLIX UCHMbI-
TaHWI, a NMHUM — B KAKOM AManas3oHe OHa, kak npeanonaraetcs, OyaeT coOTBETCTBOBATL TpeboBaHUAM.

MorpewHocTs, %

TouHoCTb namepeHna

(amnnutyaHaa
NOrpeLwwHOCTb) TOYHOCTb 3aLWUTHI

(nonHas NorpeLwHoCcTb)

|
To4HOCTb
npyU NepexoaHbIX
npoueccax (nukoeasi)

L 4 @ @ .
Iplr HomuHanbHbIi PaCLUMPeHHbI NepBrYHbIi Koacpcpwumetn Ipsc= Iy,

TOK = HOMUHanNbHbLIN KoadhdUUNEHT npeaensHou

PaCLIMPEHHOTO NePBUYHOTO ToKa - 1, TouHocTH - I Kege o Iy

_—>
)
PucyHok E.1 — lMpegensl TouHOCTU MHOrouenesoro 3T T
Ecnn npumeHeHue 3TT TpebyeT HEGONbLLIOrO OTKIOHEHWUA Mexay hasHOW U/MNu amMmnnuUTyaHON NOrpeLwHOCTsIMU B
pasHbix dhasax, TO Nonb3oBaTernb BbIOUpAET rpynny CO CXOAHbIMW AaHHbIMW KanuOpPOBKM Tak Xe, Kak Ans 0OblYHbIX

TpaHchopMaTopoB. ATW AaHHbIE MOMy4YaloT B pesynkrate NMpuUeMo-cAaTouHbIX UchbITaHuiA. MNpoBegeHne cneupanbHbIX
ucnblTaHWi Heoba3aTenbHo.
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Mpunoxenne A
(cnpaBo4HoOe)

CBegeHnA 0 COOTBETCTBUM CChINOYHbIX MeXAYHapOAHbIX CTAHAAPTOB CChISIOYHLIM
HaUWoHanbHbLIM cTaHgapTaMm Poccunickon ®egepauuun
(v peAcTBYIOWUM B 3TOM KayeCcTBe MEXrocyfapcTBeHHbIM cCTaHAapTaMm)

Tabnuua OAA

HOro craHgapTra

OGoaHaveHWe CCbUIOMHOIO MexayHapop-

CreneHb
COOTBETCTBUSA

O603HavYeHMe U HaMMeHoBaHWe COOTBETCTBYIOLLETO
HaUuUoOHaNbLHOro CraHgapra

M3K 60028:1925

*

M3K 60044-1

*

M3K 60044-6

*

M3K 60044-7

M3K 60050 (161):1990

M3K 60050 (321):1986

M3K 60050 (601):1985

M3K 60050 (604):1987

M3K 60056

MO3K 60060-1:1989

M3K 60068-2-6:1995

M3K 60068-2-17

MO3K 60068-2-75

MO3K 60071-1:1993

MOK 60085:1984

M3K 60121

MO3K 60255-5:2000

MOK 60255-22-1:1988

MO3K 60296:1982

M3K 60304:1982

M3K 60376:1971

M3K 60376B:1974

M3K 60417

M3K 60480:1974

M3K 60529

M3K 60664-1:1992

M3K 60694

M3K 60707:1999

MO3K 60721-3-3:1994

MO3K 60721-3-4:1995

M3K 60794
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0O603HavYeHne CCbINOYHOro MexayHapoga-
HOro ctaHgapTa

CreneHb
COOTBETCTBUA

O6osHavyeHMe W HauMeHoBaHUe COOTRETCTBYIOLLEro
HaLMOHaNbHOro craHgapra

MOK 60812:1985

*

MOK 60815:1986

*

MOK 60870-5-1:1990

*

MO3K 61000-4-1:2000

M3K 61000-4-2

M3K 61000-4-3

M3K 61000-4-4:1995

M3K 61000-4-5

M3K 61000-4-7:1991

M3K 61000-4-8

M3K 61000-4-9

M3K 61000-4-10

M3K 61000-4-11

M3K 61000-4-12

M3K 61000-4-13

M3K 61000-4-29:2000

MOK 61025:1990

MO3K 61166:1993

IEC/TS 61462:1998

M3K 61850-3

M3K 61850-2-1

CISPR 11:1999

EIAPTC 485

EN 50160:2000

* COOTBETCTBYIOWMIA HALMOHANBHBIA CTaHAapT OTCYTCTBYeT. [1o ero yrsepxaeHns peKoMeHayeTcsl MCrnonb3o-
BaTb NepeBo] Ha PYCCKUM sA3blK QAHHOIO MEXAyHapoaHoro cranpapta. lepesod AaHHOro MexayHapoagHOro CTaH-
AapTta HaxoguTcsi B ®egepanbHOM UHGPOPMALMOHHOM (POHAE TEXHUYECKMX PErnameHToB U CTaHOapToB.
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Bu6nuorpadun

IEEE P1331 Draft 8.3, April 1999: Trial use standard for low energy analog signal inputs to protective relaying
(MpoexT 8.3, anpenb 1999: MNpobHLIN cTaHAaPT ANA 3aWMUTHBIX pene co cnaboTOYHLIMW aHaNOroBLIMKM  BXOA4AMM)

EIA RS-422 Standard for electrical characteristics of generators and receivers for use in balanced digital multipoint
systems (CTaHpapT No 3NeKTPUYECKMM XapakTepucTUKam reHepaTopoB U NPUEMHUKOB ANs UCNONb3oBaHua B c6anaH-
CMPOBaHHBIX LMMPOBLIX MHOrOTOUYEUHbIX CUCTEMAX)

IEC 60038:1983 IEC standard voltages (MOK 60038:1983, CtaHgapTHble HanpsikeHust)

IEC 60068-2 (all parts) Environmental testing — Part 2: Tests (MOK 60068-2 (Bce uactu), VicnbitaHusa Ha BO3aen-
CTBMA BHELHUX (hakTopoBs. YacTb 2. cnsiTanus)

IEC 60071-2:1995 Insulation co-ordination — Part 2: application guide (M3K 60071-2:1995, U3onauma. Yactb 2:
PykoBOACTBO MO NpUMEHEHWUIO)

IEC 60172-2-4 Test procedure for the determination of the temperature index of enamelled winding wires
(M3K 60172-2-4, MeTopapl ucnbiTaHUiA Mo onpegeneHnio TemnepaTypHoro koadduumeHTa nposoga oOMOTOYHOIO ama-
JIMPOBAHHOIO)

IEC 60255-24:2001 Electrical relays — Part 24: Common format for transient data exchange (COMTRADE) for
power systems (MOK 60255-24:2001, Pene anektpuyeckue. Yacte 24. O6wmin chopmat anss oomMeHa TpaH3UTHLIMU
AaHHbiMu (COMTRADE) B anekTpuyeckux cetsx)

IEC 60270 Partial discharge measurements (MK 60270: M3amepeHusi 4YacTUUHbIX pa3psiioB)

IEC 60437 Radio interference test on high-voltage insulator (M3K 60437, UcnbitaHne BbICOKOBOIBTHBIX U30MSITO-
POB Ha pPagMoOrNomMexm)

IEC 60567:1992 Guide for the sampling of gases and of oil from oil-filled electrical equipment and for the analysis
of free and dissolved gases (MOK 60567:1992, O6opyaosaHne anekrpoTexHU4eckoe MacrioHanonHeHHoe. PykoeoacTeo
no ot6opy 06pa3sLoB rasoB U macen U No aHanu3y CBOBOAHLIX U PaCTBOPEHHLIX FrA30B)

IEC 60599:1978 Interpretation of the analysis of gases in transformers and other oil-filled electrical equipment in
service (M3K 60599:1978, UHTepnpeTaunsa aHanu3a rasoe B TpaHcdopmaTopax v Apyrom mMacfioHanofIHeHHOM 3MneKT-
poobopyaoBaHUM Npu 3kcnryaTaumm)

IEC 60721-2-2:1988 Classification of environmental conditions — Part 2: Environmental conditions appearing in
nature — Section 2: Precipitation and wind (MOK 60721-2-2:1988, Knaccudukaumsi BHeWHWX BO3aenNCTBYOWMX HakTo-
po.. Yactb 2: lMpupogHble BHewHne Bosgencteytowme daktopel. Pasgen 2. Ocagkv n BeTep)

IEC 60721-2-4:1987 Classification of environmental conditions — Part 2: Environmental conditions appearing in
nature — Section 4: Solar radiation and temperature (M3K 60721-2-4:1987, Knaccudwmkaumsa BHELUHUX BO3AEWACTBYIOLLMX
chaktopos. YacTtb 2: [MpupoaHbie BHeWHWe BoaaencTByowme daktopel. Pasgen 4: ConHevyHoe uU3rnydeHue U TemnepaTypa)

IEC 60874-10:1992 Connectors for optical fibres and cables — Part 10: Sectional specification — Fibre optic
connector type BFOC/2,5 (MOK 60874-10:1992, CoeguHuTenu pana onTUYeckux BOJIOKOH M kabenen — Yactb 10:
YactHasa cneumdukauma — BonokoHHo-onTuyecknii coegunnTens tuna BFOC/2,5)

IEC 61508-1:1998 Functional safety of electrical/electronic/programmable electronic safetyrelated systems —
Part 1: General requirements (MOK 61508-1:1998, ®yHkumoHanbHan 6€30NacHOCTb ANEKTPUYECKUX/INEKTPOHHBIX/NPO-
rpammMmupyemelX SrMeKTPOHHLIX 3alMTHO-PeneHbiX cnctem — Yacte 1: O6wme TpeboBaHus)

IEC 61508-3:1998 Functional safety of electrical/electronic/programmable electronic safetyrelated systems —
Part 3: Software requirements (MOK 61508-3:1998, ®yHkunoHanbHaa 6€30MacHOCTb ANEKTPUHECKNX/INEKTPOHHBIX/NPO-
rPamMmMmMpyemblX 3MEKTPOHHbIX 3alMTHO-penenHbix cuctem — Yactb 3: TpeboBaHusi K nporpaMMHOMY obecneveHuto)

IEC 61754-1:1996 Fibre optic connector interfaces — Part 1: General and guidance (M3K 61754-1:1996, Bono-
KOHHO-OMNTUYECKNe UHTepdelcHbie coeamHuTenn — Yactb 1: OcHoBHble TpeboBaHMA U PyKOBOACTBO NO MPUMEHEHWIO)

IEC 61754-15 Fibre optic connector interfaces — Part 15: Connector LSH (M3K 61754-15, BonokoHHo-onTU4YeC-
Kve nHTepdericHble coegunmtenn — Yacte 15: Coegunutens Tuna LSH)

IEC 61850-7-4 Communication network systems in substations — Part 7-4: Basic communication structure for
substations and feeder equipment — Compatible logical node classes and data classes 2 (M3K 61850-7-4 KommyHm-
KaUMOHHbIE CeTH CBA3W Ha noacTaHumax — Yactn 7-4: OcHoBHAs KOMMyTaLMOHHas CTPYKTypa Ans NoacTtaHumMi u du-
JepHoro obopyaosannsi — CoBMeCTMMbIE NOTMYECKUE KIacChl Y3M0B U KNacchl ,ananx*))

") B cTagum ny6nukaumuu.
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