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M EXT T OCYOAPCTUBTEHUHHUB H CTAHIAOAPT

OENUTENN HANPAXEHNA MHOYKTUBHbBIE

Inductive voltage dividers

Hata BBeaenns — 2015—01—01

1 ObnacTb U Uenb NPUMEHEHUs

Hacroswmii  cTaHZapT MNPUMEHAETCS K  WHAYKTMBHBIM  AENUTENAM  HanpsbkeHwsi, KoTopble
paspabarbiBaloTCsl AN NPefOCTaBMEHNUS PAaa TOUHbIX KOSPMMULMEHTOB TPaHCHOPMaLMKU NEPEMEHHOTO
HanpskeHus B AMaNasoHe YacToT M MPeaHa3HaAYaloTCs AN UCMOMb30BAHMA C HE3HAUUTENLHON Harpyskoi
Ha UX BbIXOZE.

MpuMevyaHHn

1 TpaHcdhopmaTOopHble YCTPOWNCTBa, NpefHasHa4YeHHble co3faBaTh Harpy3ky AfS U3MepuTenbHbIX Lienei — B co-
otBeTcTBUM ¢ |[EC 60186, TpaHchopmaTopbl HaNpsKeHUs.

2 B MHOrono3nLMOHHBLIX UHAYKTUBHBLIX JENUTENsAX HanpsiKeHUs cxeMa YCTaHOBKM Ha MOCnefHIo (HaumeHee
3Ha4YMMYH0) MO3MLUIO ABMAETCA PE3UCTUBHOMN.

Hacroswuii cTaHaapT He NPUMEHSIETCS K BCMIOMOraTenbHOMY 060pya0BaHMIO, KOTOPOE UCROMb3YeTCA
C WHAYKTUBHBLIMMU AENUTENAMU HAMNPSHKEHUS.

2 TepMuHBI U onpeaeneHus

B HacTosLeM cTaHAapTe NPMMEHEHbI CneayoLLe TePMUHbI C COOTBETCTBYIOLLIMMU ONpeAEnNeHUAMM:

2.1 vupaykTMBHBbIN aenuTtenb HanpsbkeHus IVD (inductive voltage divider): ycrpoiicTBo, Bknovaio-
Lee oAMH UNKM HEeCKONbKO B3aUMOCBSI3aHHbIX TpaHcgopmaTopoB (MOCPeACTBOM NepeknioyaTenen), Ha Bbl-
X04€ KOTOPOro HanpshXeHue nNponopLMOHanbHO 3a4aHHOMY BXOAHOMY HanpPsKEeHUIO.

MpumMevyaHusn

1 Takue VD uMMeloT yCTPOWCTBa, KOTOPLIE Ha3bIBAOTCA «TOYHbIE aBTOTpaHcgopMaTopbl», «AeKkagHble TpaHc-
dopmaTopHble fenuTenn», «MHAYKTUBHbIE AenUTENn» U «TpaHcopMaTopbl ¢ perynupyemMblM ko3ULUEHTOM TpaHC-
dopmaLmny.

2 [naBHble xapakTepucTukn IVD paccmaTpusatoTes B Mpunoxenuu A.

3 HekoTopeble VD nmetoT BcnoMoraTenbHyto (HaMarHuuusatoLLyto) o6MoTKy, koTopast obecneunBaeT HamarHuum-
BaHve 1 MoTepu MarHUTHOrO CepAeYHMKa. cnonb3oBaHue aToi 06MOTKM CUNBHO YBENUYUBAET BXOAHOE NOMHOE Conpo-
TUBNEHUE N3MepUTENBHON 0BMOTKM U YMeHbLuaeT norpelHoctu IVD. 3Tu IVDs HasbiBatoTesa «aByxkackagHbiMu [VDy.

2.2 xoacpdpuumeHT nepenaumn (transfer ratio): OTHOLIEHNE KOMMNEKCHOTO 3HAYEHUsi, NPeACTaBnAIo-
LLIEro BEKTOP BbIXOAHOrO HaMNpshKeHus xonocroro xoaa IVD, K KOMNAEKCHOMY 3Ha4YEeHUIO, MPeACTaBnaoWemy
ero (BEKTOp) BXOAHOIO HarnpsXeHUs.

2.2.1 HoMuHanbHbIW ko3 duumnenT TpaHcdopmauun (nominal transfer ratio): OTHoLIEHME MeXayY
BbIXOAHbIM HaNpPs>KEHUEM XOMNOCTOr0 X0A4a M BXOAHbLIM HanpspkeHWeMm, nokazaHHoe nubo nosuvumein nepe-
knmouarensi(en), nubo opyruM MeToAoM.

MpuMmeyaHUe - 370 OTHOLIEHWE ABNSIETCA Ge3pa3MepHBIM YUCTIOM, NOMYYEHHBIM MyTeM CUUTLIBAHUS NO-
KasaHus No wkane npuGopa Unu Kakoii-nubo Apyroi MHANKaLWN.

2.3 HopmMmupyowee 3HavyeHue (fiducial value): 3HayeHune, Ha KOTOpoe AAeTCA CCbifika ANs TOro, YTo-
Obl 3agaTb TO4HOCTL IVD. Hopmupytowee 3Havenune ansa IVD - eaunuua, 1. €. K03(MULMEHT, KOTOPLIN CO-
OTBETCTBYET (Unn ByaeT COOTBETCTBOBATbL) BLIXOAHOMY HAMPSXXEHUIO XOJIOCTOr0 X048, PaBHOMY BXOAHOMY
HanpPsXKEHUIO.

N3naHue ocpuumnanbHoe
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2.4 norpewHocTb Ko3adduumneHTa nepengauum (transfer ratio error): 3HavyeHune, NOy4eHHOE BblUMTA-
HUEM UCTUHHOIO 3Ha4YeHusi koacpduuneHTa nepegadm M3 3HavyeHus KoapduumeHTa HOMUHaNLHOW nepeaa-
un.

MpumMmevyaHuns

1 Koraa norpelluHocTb KO3 dULMeHTa nepefadn BblpaxaeTcs Kak MpornopLus HOPMUPYIOLLLEro 3HAYEeHUA, ee Yu-
CINOBOE BLIPaXEHWEe 0CTaeTCsl HEU3MEHHLIM, TaK Kak HOpMUpYHoLLiee 3Ha4yeHWe ecTb OTHOLLIEHUE K eANHULLI.

2 XoTa norpeluHocTb koadduumerHTa nepefaqn () ABnaeTcs KOMIMNEKCHON, cofiepxalleil Kak MHdasHbIi, Tak 1
KBafpaTypHeblii(e;) KOMMOHEHT, B HAaCTOSLIEM CTaHAapTe UCMONb3YETCA TONbKO MOAYIb 3TOW KOMMNAEKCHOW BEMNYUHBI.

Moaynb norpelHocTU KOSpdULMeHTa nepeaym BolpaxaeTcs MaTeMaTU4ECKu Kak

|e|=1’ez + 62
Z % (cm. npunoxeHue A, A7)

3 Mogynb norpeLlHocTn KoaduLineHTa nepeaaym Bolpaxaerca B npoueHtax (%), B 4acTaAX Ha MUAANOH (ppm-
NPOMMUIb) AW B NPOMNOPLMOHANBHBIX YacTsAX C UCMONb30BaHMEM SKCMOHEHLMANbHOW 3anMcu HOPMUPYIOLEro 3HaYeHUs
(cMm. pasgen 3 u Tabnuuy 1).

2.4.1 ucxogHas norpewHocTb ko3 duumnenta nepenaym (intrinsic transfer ratio error): Morpewr
HOCTb KO3dhpuUMeHTa nepesaym, yCTaHOBNEHHASA B UCXOAHbIX YCMOBUSIX.

2.5 BxogHoe conpoTupneHnue (input impedance)

2.5.1 BxogHOe MNONfiHOe COMNpPOTUBIIEHME U3MepuTenbHOM 0O6MOTKM (input impedance of the
measuring winding): 9T0 NOAHOE COonpPoTMBIEHUE (B 3aAaHHbIX YCITOBUAX) NPEACTaBNEHO UCTOUYHUKY MHAYK-
TUBHbIM AENUTENEM HaNPsXKEHUS, KOr4a BbIXOAHbLIE KNEMMbI SBMSIOTCA PasoMKHYTON uenbto. Ans IVD ¢ oT-
[AenbHOM HamarHu4mBarwLlen o6MOTKON «2 Kackaa» 3TO €CTb MONHOEe CONPOTUBMEHUE HA U3MEPUT efbHbIX
BXOAHbIX KNeMMax npu Bo30yxaeHnm 0OMOTKM HAMarHUUMBaHUA HanNpPsHKEHUEM TOW ke CamMOoN aMnimuTyabl U
(1.)33b|, KaK Hanps>XeHne Ha naMepuTeribHbIX BXOAHbIX KNEMMax.

il pumMedvYyaHune — [MonHoe conpoTuBneHne 0BMOTKM HaMarHM4MBaHWUA He ABNAETCA YacTbio BXOAHOIro nors-
HOro conpoTuBneHnA 06MOTKM U3MEpPEeHUA.

2.5.2 BXOAHOE MOJIHOE COMpPOTUBIIEHME OOMOTKM HamarHuumBaHusa (input impedance of the
magnetizing winding): 3T0 nonHoe conpoTuBneHue (B 3aaHHbIX YCNOBUSAX) NPEACTABNEHO UCTOYHUKY 00-
MOTKOW HamMarHuymBaHusa asyxkackagHoro VD npu Bo3OyxaeHUn naMmeputensHOn OOMOTKM HanpsiKeHUEM,
UMEIOLLIMM TY XKE CaMyto amnrutyay u dasy, kak HanpsXkeHue Ha knemmMax oOMOTKM HaMarHM4MBaHUS.

[MTpuMmedvyaHune -TllonHoe conpoTUBEHNE U3MEPUTENBHON OBMOTKM HE ABNSETCA YacTbio BXOAHOrO NOMHO-
ro conpoTuBneHunA 06MOTKM HamarHu4mBaHus.

2.6 BbIXOOgHOE nonHoe conpotuerieHue (output impedance): 910 NONHOE CONPOTUBNEHNE (B 3aAaH-
HbIX YCNOBUAX) MpeacTaBneHo nioboin Harpyakorn UHAYKTUBHOTO AENUTENS HANPSDKEHUA, KOraa ero BXo4HbIe
KNeMMbl COEUHAIOTCA NEPEMbIYKON HEBOSBLLIOrO MOMHOrO CONPOTUBIIEHUS.

2.6.1 makcumanbHoOe BbIXOAHOE conpoTuBrieHne (maximum output resistance): HaubonbLuee 3Ha-
YeHne pPe3NCTUBHOr0 KOMMOHEHTa BbIXOAHOIO NOSIHOTO COMPOTUBIIEHUS Ha MOBOI NO3MLMK YCTAaHOBKK nepe-
KnovaTena(en) unu Npu Apyrom pacnonoXeHUu nepeknioyarens koadduumneHta TpaHchopManum,

2.6.2 makcumanbHas BbIXoA4HasA WHAYKTUBHOCTb (maximum output inductance): MHAYKTUBHOCTb,
KOTOpas Ha onpeAeneHHoN YacToTe JaeT CaMO€ BbICOKOE 3Ha4YeHUe pPeakTUBHOTO KOMMOHEHTa BbIXOAHOIO
MOMHOro CONPOTWUBAEHUA Ha MO0 NO3ULMKM YCTAHOBKK nepeknioyvatensa(en) unu npu Apyrom pacnonoxe-
HUKU nepeknoyarens kosdpduumneHTa TpaHchopMmaumm

2.7 snuaowan senuuuHa (influence quantity): BenuuuHa, koTopas Bbi3blBaeT HEXENATENbHOE W3-
MeHeHue B koadpuumeHte nepegayu IVD

MpuUMeyaHMNe — Kak NpaBuNo, OHa OXBaTLIBAET Takue BENUYMHBI, Kak BXOAHOE HanpsiKeHne, Temnepartypy
U BNaXHOCTb OKpyxatoLlei cpeabl. OTN BeNUYNHbI ByAyT MMeTb HOPMUPOBaHHLIE 06nacTu 3Ha4eHUin U HOMUHaNbHbIe
Zinana3oHbl UCNOMb30BaHWs, KOTOpbLIE NpUBeAeHbl B COOTBETCTBYHOLLMX Tabnuuax.

2.8 nameHenue (variation): PasHoCTb MeXay UCTUHHbIMU 3HAYEHUAMU KOSDDULMEHTA NeEpeaaUu, Ko-
raa ogHa U3 BIUAIOLLMX BEMUMYMH NOCTENEHHO NPUHUMAET [1Ba pa3HbIX 3aJaHHbIX 3HAYEeHUs!, a BCe apyrue
0CTaloTCa B Npeaenax ux UCXoA4HbIX 3Ha4YEeHUN.

2.9 ncxopgHble ycnosus (reference conditions): 3agaHHble yCcrnoBusi, B KOTOPbIX UHAYKTUBHbIN Aenu-
Tenb HanpsXeHUst AOIMKEH COOTBETCTBOBAaThL TpeBOBaHMAM, KacaloLMMCH UCXOAHbIX NOrPeLUHOCTen Koad-
duumeHTa nepegayun. AT ycrnosus MOryT UMeTb NMoBoe crneayollee sHayeHue.

2
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2.9.1 onopHoe 3HaueHue (reference value): 3agaHHO€ €AUMHUYHOE 3HAYEHUE BNUSIOLLEN BENMWYUHDI,
Ha KOTOPOM B npejenax 3asBieHHoro gonycka genutens VD gomkeH cOOTBETCTBOBaThL TPeOOBaHUAM, Ka-
CaloLMMCS UCXOHbIX NOrPELLHOCTEN KOS(pPuLMeHTa nepegayuun.

2.9.2 HopMupOBaHHaA o6nacTb 3HavyeHul (reference range): 3agaHHbIi AManasoH 3HAYEHWUN
BMUAIOLLIEN BENUYMHbLI, B Npegenax KoToporo npeanonaraetcs, 4to IVD cooTBeTcTBYET TpebGoBaHUAM, Ka-
CaloLLMMCS UCXOHbIX NOrPELLHOCTEN KO3(PPULMeHTa nepegauun.

2.10 HOMMHanNbHLIA gUanasoH Mcnonb3oBaHuA (nominal range of use): 3aaaHHbIi AnanasoH 3Ha-
YEHUIN, KOTOPbLIA MOXET NPUHMMATL KaXKAas BNUAIOLLAS BENUYMHA, He Bbi3biBad NpeEBbiLaOLEee 3agaHHble
npeaenbl U3MEeHeHue.

2.11 npegenbHbIe 3HaYeHUA BnusawwWwen sennmumHbl (limiting values of an influence quantity): 3kc-
TpemaribHble 3Ha4YeHUSA, KOTOpble MOXET NPUHUMATL Bnusaowas BenuunHa 6e3 nospexxaeHua VD unm no-
Tepu Kracca TOYHOCTU

2.12 ponycTUMOe HanpsXeHue M3onAuMU Lenu (HOMUHaNbLHOe HanpsXxeHue uenwm) [(Circuit insu-
lation voltage (nominal circuit voltage)]: Hanbonbliee HanpsXXeHWe OTHOCUTENbHO 3EMIU, KOTOPOEe MOXeET
ObITb NPUNOXEHO K ntobon uenu IVD, Tak 4to VD He ByaeT MCTOYHMKOM OMaCHOCTMU.

2.13 cuHdasHoe HanpsbkeHue (common-mode voltage): Jiioboe HanpskeHue, KOTOpoe CyLIECTBYET
Mexay BblBOAOM(aMu) 00LLEro BXo4a-BbiX04a U 3aXKUMOM 3a3eMNeHUs, 3aKUMOM 3alUMTHOrO 9KpaHa Toka
YTEUKN UMK 3AKUMOM IEKTPOCTATUHECKOrO 3KpaHa (Mpu Hanuyiuu) OTAENbLHO U COBMECTHO.

MpumeyaHue - Ecnu Luenu Bxoda U BbiXxoda He UMerOT oBLLYyH TOYKY, TO CUH(a3HOe HanpsikeHue onpe-
AenseTcs MexXy 3afjaHHbIM 3aXMMOM KaXAOoW LEenu U 3aXMMOM 3a3eMNEHUS WU BLIBOLOM 3KpaHa B COOTBETCTBUM C
3aflaHHbIM METOAOM COEANHEHUS.

2.14 NOCTOAAHHLIN BXOAHOMW TOK nocnegoBaTenbHoro BknovyeHus (DC series mode input current):
3HayeHne NOCTOAHHOrO TOKa, KOTOPLIN NOAAETCA HA BXOAHbLIE 3aXXUMbI.

2.15 ko3 duumneHT HenuHelHbIX UckaxeHun (distortion factor): OTHOweHue cpeaHekBaapaTude-
CKOTO 3Ha4YeHUs1 CoAePXKaHMsA rapMOHUK K CpeAHEKBaAPaATUYECKOMY 3HAYEHUIO HECUHYCOUAANbHOW BENUYU-
Hbl.

2.16 anekTpocTaTMYeCKUI 3KpaH (electrostatic screen): SnekTponpoBoaaLas 060no04ka Unu NOKpPbI-
TWe, ANS 3aWmMThl 3aKPbITOr0 NPOCTPAHCTBA OT BHELUHMX 3MEKTPOCTATUYECKUX BO3AENCTBUN.

2.17 3KpaH Toka yTeuku (leakage current screen): TokonpoBoAsALLAA AOPOXKKA, KOTOpas NpeAoTBpa-
LLAeT yTe4Ky TOKOB Ha 3eMIlio BO u3bexxaHue BAUAHUA Ha pe3ynbTaTbl U3MEPEHUN.

MpuMedaHune — 3axum sKkpaHa TOKa yTEHKU 4acTO Ha3bIBAIOT «BLIBOAOM 3aLUUTLI».

2.18 paspewarowmana cnocoGHOCTb (resolution): M3ameHeHue koachduuueHTa nepegaym, COOTBETCT-
Bylowiee nubo HauMmeHbLLEMY LWary, MO0 HaUMEHbLUIEMY AENEHNIO HA CaMOl HU3LWel (HauMeHee 3HaYUMON)
KpYroBoW Lukane.

2.19 BcnomorarenbHoe oGopyaosaHue (auxiliary equipment): flononHutensHoe 06opyaoBaHue, Ko-
TOpO€ ABNSIETCA UMK He SIBNSIETCA HeOTbeMnemon YacTbto IVD u Heobxoaumo ans npasunbHON u Gesonac-
HO paboThbl IVD.

2.20 TouHOCTb (accuracy): TouHocTb VD onpeaensietca npegenamm mMoayns MCXOAHOW MOrpeLUHOo-
cTn koadpchuymeHTa nepeaaum u npeaenaMmm M3MEHeHUN 3TUX MoAynewn BCReACTBUE BRUAIOWMUX BENUYUH
(cm. npunoxenune A, A8).

MpumeyaHwunsn

1 To4HOCTL ONpefensaeTcs Ha OCHOBE MOAYNSA NOrpeLHoOCTH koadduLmueHTa nepefayum (cM. 2.4), koTopblii ABNS-
€TCA eINHCTBEHHbIM [IECKPUMTOPOM, NPEACTABNAIOWNM C NPaKTUYECKOW TOYKU 3peHust 3ah(EeKTUBHYIO NOrpeLuHoCTb
IVD.

2 TouHocTb IVD MoXeT BbITb Takke 3asBneHa YacTUYHO CUH(PA3HOIR COCTaBNAIOLLEN ero NOrpeLHoOCcTH Koaddu-
LmeHTa nepepaun. OHa He onpepenseTcs, Takum o6pa3om, B HAcTOALEM CTaHAapTe W ANs Hee He JalTCA HUKakue
TpebosaHua. OpHako, Koraa BhIZAETCA CepTUUKAT, TO NONE3HO AaBaTb CUHMA3HYI COCTaBMAILLYIO NOTPELUHOCTH,
KOTopas MOXeT BbITb Nerko npoBepeHa nonb3osaTenem (cm. 8.1.2).

2.20.1 knacc ToyHocTH (accuracy class): Knacc MHAYKTUBHbIX AenuTEeNen Hanps>keHNs!, TOYHOCTb KO-
TOPbIX MOXET ObITb 0603HAYEHA OAHUM U TEM K& YUCNOM, €CNU OHU COOTBETCTBYIOT BCEM TpeGoBaHUAM
HaCTOSLLEro cTaHgapTa.

2.20.2 unpekc knacca (class index): Yucno, kotopoe 0603Ha4aeT Knacc TOMHOCTH.
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3 Knaccudumkaums

MHAYKTMBHBIE AenuTEnn HanpshkKeHUst MOryT ObiTb knaccuuumpoBaHbl MO UX KIaccam TOMHOCTU, Kak
onpeaeneHo B 2.20.1, cneayilowmm 06pa3som:

a) 0.000 000 1 — 0.000 000 2 — 0.000 000 5 -0.000 0001 ...0.1,

- 9TU 3HAYEHUS BLIPAXAIOTCA B NPOLIEHTAX HOPMUPYIOLLETO 3HAYEHUS;

b) 0.001 npoMunb — 0.002 npomuns — 0.005 npomunb — 0.01 npoMuns ... 1 000 npomMunb,

- 3TU 3HAYEHMUS BbIPAXKAIOTCA B MUIMTMOHHBIX 4acTAX (PPM) HOPMUPYIOLLETO 3HAYEHUS.

) 1x10°-2x10°=5x10°=1x10% ... 1 x107%,

- 9TW 3HAYEHWS BbIPAXKAIOTCH OAHO3HAYHBLIM YMCMOM, YMHOXEHHBIM HA LIENyl CTeneHb AECATH,
(06bI4HO Ha3bLIBAEMYIO: «3KCMOHEHLMAanNbHbIM NpeaCTaBAeHUeM»), Kak 40N HOPMUPYIOLLIETO 3HAYEHUS!.

MHaekc knacca UHAYKTUBHOTO AENUTENA HAaNPSHKEHUA MOXET ObITb AaH C UCNONb30BaHWEM nMioboro u3
nepeYnCneHHbIX Bbille METOAOB Knaccudukaumu.

MpumMmeyaHue —lonHbld Habop MHAEKCOB KnaccoB npueaeH B Tabnuue 1.
4 MNpepenbl UICXOAHON NOrPEWHOCTU

NHOYKTUBHbIE AENUTENU HAMNPSHKEHUA AOMKHbI COOTBETCTBOBATH 3a/1aHHOIM NOTrPELLHOCTU KO3puLu-
€HTa nepeaaun Ans MX KnaccoB B TEYEHME roAa OT AaThl NOBEPKM, CBA3AHHOM C MOCTABKOMW, UMW APYroi
[laTbl, KOTOPYIO MPOM3BOAMTENb UMM OTBETCTBEHHbIA NOCTABLUMK [OIDKHLI COrMacoBaTh C MOSb30BaTENeM
npu yCrnoBuUM COOTBETCTBMSI YCNOBUSIM UCNOMNb3OBAHUA, TPAHCMIOPTUPOBKU M XPaHEHUS!, 3a1aHHLIMU NPOU3-
BOAUTENEM.

MpuMmeyaHue — Ona UHEYKTMBHBIX AenNUTENel HanpshkeHUs CTabUNbHOCTL koadduuMeHTa Nepegayn B
OTHOLLUEHUM BpPEeMEHU SBNAETCS BaXHOW XapaKTepucTUKoi. 3hech oHa 3afjaeTcsl TOMbKO Ha CPOK A0 OAHOr0 roga, Ho
OMbIT NoKasan, Y4To 3TW KO3PMULMEHTEI He 3aBUCAT OT BpeMeHU. OfHaKo OHU MOTYT ObITb U3MEHEHbI B pe3yrnbTaTe UH-
TEHCUBHOIO WCMOMb30BaHUA, HachlLeHUs cepAevHuKka OT NepekriodeHus BXoAa BLICOKOTO YPOBHS, HamarHMyMBaHUA
CepAeYHUKa NOCTOSHHLIM TOKOM, NpoTeKatowumM Yepes IVD, Uin BO3HUKHOBEHMS BLICOKOrO KOHTaKTHOrO COMPOTUBIIEHUS!
B NepekntovaTensx.

4.1 JonycTUMblE npeaenbl UCXOQHOM NOrPeHOCTH

Korga IVD HaxoauTcsa B UCXOAHBIX YCIOBUSIX, YKa3aHHbIX B Tabnuue 2, TO MOAYSb UCXOAHOM NOrpe Lw-
HOCTU KO3(PULMEHTa Nepeaayun He JOIDKEH NPEBLILLATL 3HAYEHUA, yKa3aHHble B Tabnuue 1, oTHocAwWMecs
K €ero MHAekcy knacca.

4.2 BbiOupaemMbie K03 puuneHTbl

Ecnun He 3aaHO nHaye, To Bce BbiOupaembie K03hpULMEHTL! nepeaayn A0MKHLI MMETh OANHAKOBbIN
KIMacc TOYHOCTH.

Tabnuya 1 - lNpegensl MOAYNA UCXOAHON MOrPELUHOCTU KO3hpuUMeHTa nepeaaym, BolpaXX€HHOMW Kak
[0oNs HOPMUPYIOLLEETO 3HAYEHUs

Unaeke knacca Mpeaensl MOAYNA UCXOAHOW MOrpPELLUHOCTU Koadduum-
eHTa nepefiayu
(%) (npoMunb) OKcnoHeHUuanebHoe (%) (Npomurb) OKcnoHeHunansHoe
npeAcTaBneHne npeficTaBneHne

0.000 000 1 0.001 1x10” +0.000 000 1 +0.001 +1x10”
0.000 0002 | 0.002 2x10° +0.0000002 | +£0.002 +2x10°
0.000 000 5 | 0.005 5x10° +£0.0000005 | +£0.005 +5x10°
0.000 001 0.01 1x10° + 0.000 001 +0.01 +1x10°
0.000 002 0.02 2x10° + 0.000 002 +0.02 +2x10°
0.000 005 0.05 5x10° + 0.000 005 +0.05 +5x10°
0.000 01 0.1 1x107 +0.000 01 0.1 +1x10”7
0.000 02 0.2 2x10” +0.000 02 0.2 +2x107
0.000 05 0.5 5x10" + 0.000 05 05 +5x107




OkoHYaHue mabnuuybi 1

FOCT IEC 60618—2013

MHaeke knacca Mpeaensl MOAYNA UCXOAHOW NOrPELUHOCTU KOShdULin-
€HTa nepejgadu
(%) (Npomune) BKCnoHeHUnansHoe (%) (npomunb) SKenoHeHUnansHoe
npeacraBreHne npeacraBrneHne

0.000 1 1 1x10° +0.000 1 +1 +1x10°
0.000 2 2 2x10° +0.000 2 +2 +2x10°
0.000 5 5 5x10° +0.000 5 +5 +5x10°
0.001 10 1x107 +0.001 +10 +1x10°
0.002 20 2x107 +0.002 +20 +2x10°
0.005 50 5x10° +0.005 +50 +5x10°
0.01 100 1x10™ +0.01 +100 +1x10™
0.02 200 2x10™ +0.02 + 200 +2x10™
0.05 500 5x10™ +0.05 + 500 +5x10™
0.1 1 000 1x107 +0.1 +1 000 +1x10°

5 YcnoBua gna onpeaeneHna UCXOAHbIX MNOrpewHocTen

5.1 NicxoaHble yCrnoBMS,, OTHOCALLUMECSH K KaXKOON U3 BIMSIOLLMX BENMUYMH, NokasaHbl B Tabnuue 2.

Tabnuuya 2-KcxoaHble YCIOBUSI U AONYCTUMbIE OTKMOHEHUS BAWSIIOLLMX BEMUYMH

Brnustolasn senuyunHa

McxoaHele YCNOBUSI, eCrn He 3asiBIeHo
NPOU3BOAUTENEM MHAYe

[onycTuMble 0TKNOHEHUs, paspe-
LUeHHble ANA UCNbITaHui

TemnepaTypa OKpy>KatoLlei

3HaYEHUs, KOTOPbIE HAZ0 MAPKMPO-

McxopHasa Temneparypa + 10 °C

NEepeMEHHOro Toka

cpeabl BaTb
OTHOCUTENbHAsA BNaXHOCTb OT110 % o 60 % -

Mo3unyus Tobas -

BX0AHOE HanpshkeHue OnopHoe HanpsbkeHne +5%
CuHdasHoe HanpskeHue Hynb 1% BXOAHOMO HANPSHKEHUA

YacroTa

OnopHas yactora

+2%

[MOCTOAHHBIN BXOAHOW TOK
nocneaoBaTenbHOro BKIO-
yenus ¥

Hynb

100 HA

BHeLUHero nponcxoxaeHus
MarHuTHoe none

MonHoe oTcyTcTBUE

3HaveHue Hanps>XeHHOCTU mar-
HWUTHOTO NonA 3eMnu

KosddpuumeHT nckaxeHums
BXOAHOI0 HanpsiXXeHusi

Hyne

1%

1) Ans HopMUpoBaHHO o6nacTu 3Ha4YeHWiA HUKaKoW JOMYycKk He paspellaeTcs

2) CnepyeT BbIGUpaTh M3 BenmunH 20 °C, 23 °C unu 27 °C, koTopble COOTBETCTBYHT n3ganuto 160 IEC
3) JomkHo BbITb 3asBNEHO NPOU3BOAUTENEM.
4) 3T0 Takke NPUMEHAETCs K MOCTOSHHOMY TOKY, KOTOPbIA NOAAETCA Ha BbIXOAHLIE 3aXKUMbI.

5.2 lMepen noObIM M3MEPEHNEM AOMKHO NPOWTM AOCTATOMHO BpeMeHM, YTobbl IVD aocTur ycTonyu-
BOr0 COCTOSAHUAI M COOTBETCTBOBAST STANOHHbLIM 3HAYEHUAM BAUAIOLLMX BEMUYUH.

5.3 OAnuTenbHOCTb BXOAHOTO HAaMpPsKEHUSA 40 Ha4ana U3MEepeHui 4omKHa ObiTh 3asiBNeHa NpousBo-
antenem. Ecnn nogobHoe 3asBrneHWe OTCYTCTBYET, 9Ta ANUTENbHOCTb AOSKHA ObITb HYNEBOW, HO 3aBUCUT
OT TpeOOBaHWiA, 3a4aHHbIX B 7.2.

5.4 D3KpaH TOKa yTedku, Npu Hanu4uu, 4omkeH ObiTb UCNOSIb30BaH B COOTBETCTBUM C UHCTPYKLMSAMM

nponssoaunTens.

SneKkTpocTaTUYeCcknin akpaH (Npu ero Hanu4uM) OTAENEHHbIN OT SKpaHa TOKa YTEYKWU, AOMKEH ObiTb

3a3eMIeH.

Ecnu kopnyc ToOKoNpoBOAALLMMI, OH AOMKEH ObiTb 3a3€MeH.
5.5 Bce gpyrme HeoOxoanMMble YCNOBUSA AOMKHbI ObITh 3asiBNEHbLI NPOU3BOAUTENEM.
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6 [lonycTuMble U3aMeHeHus

6.1 MNpepenbl N3MeHeHUN

Ecnu IVD HaxoguTcs B UCXOAHbLIX YCIOBUSX, A@HHbIX B Tabnuue 2, u otaensHas BNUSIOLWANA BENUYU-
Ha U3MEHSETCA B COOTBETCTBUU C 6.2, 3TO USMEHEHUE HE AOJDKHO NPEBLILIATL 3HAYEHUS, 3aaaHHble B Tab-

nuue 3.

Tabnuya 3 -Tlpeaens HOMMHANBLHOIO ANANAa3oHa UCMONb30BAHUA U AONYCTUMOE U3MEHEHUEe

lMpepensl HOMUHaNBLHOrO AuanasoHa uc- | [onyctuMoe naMeHeHue, BblpaXKeH-
BJ’WIFIPOLI.laﬂ BeJNIM4nHa Nnonb3oBaHUA, eCrini UHa4e He 3aABIIeHO HO€ KaK NpoLeHT nHaekca Knacca
npoussoguTenem

TeMnepartypa okpyxatoLemn McxoaHas Temnepartypa 20
cpeabl
OTHOCUTENBLHASA BNAXHOCTb OT10% A0 75 % 30
BXO/IHOE HANPSDKEHNHE 5 % unun 100 % Hanmeel-%m Us unn 50

U, 4TO MEHbLLIE
CuHdbasHoe HanpsbkeHue ne- | 0 % unu 100 % BX0OQHOIrO HaNpsHKe- 50
PEMEHHOr0 TOKa HUS
YacToTa 2 100
MOCTOSAHHbIA BXOLHON TOK 0 unM MakcuMarbHOe 3HaueHue
nocreaoBaTenbHOro BKIOYe- 50
HUA
BHELUHEe CO3AaHHOE MarHuT- 0 Unn MakcUMarnbHOe 3HaYeHue 50
HO€e rnone
KoadhcbuumeHT nckaxeHusi 5% 10
BXO4HOMO HanpsXeHus
1)Cm. 7.1.

2) Onana3soH, ykasbiBaeT NpousBoguTerb.
3) MakcumarnbHoe 3HaueHWe, KOTOopoe 3asiBNAET NPOU3BoAUTENb

6.2 YcnoBusa ans onpeneneHua U3SMeHeHumn

6.2.1 NiameHeHns fomKHbI ObiTb OnpeaeneHbl ANa Kaxaoi BAUSIOLLE BennmunHbl. Bo BpemMs kaaoro
onpefeneHus sBce pyrue BrusoLwme BennYnHbl JOMKHbI NOAAEPHMBATLCA B UX UCXOAHbIX YCIIOBUSIX.

6.2.2 NameHenune (konebaHue) oueHnMBaeTca cneayowmmM ob6pasom.

6.2.2.1 Korga onopHoe 3Ha4yeHWe Ha3Ha4yaeTCs BMUSIOLLEN BENMYMHE, TO OHO AOSHKHO U3MEHATLCA
MEXAY 9TUM 3Ha4YEeHWEM U NioGbiM 3HaYEeHUEM B Npedenax HOMUHANLHOIO AUana3oHa UCMONbL30BaHUS (CM.
Tabnuuy 3).

6.2.2.2 Korga HopmupoBaHHas 06nactb 3Ha4eHUi U HOMUHATbHbLIN AManasoH UCMONb30BAHUA Ha3Ha-
YaloTCA BNUSAIOLLEN BENMYMHE, OHA AO0MKHA U3MEHATLCA MeXAy KaXabiM U3 npeaenos HOPMUPOBAHHON 00-
nacTu 3Ha4YeHUn 1 NbdbIM 3HAYEHUEM B TON YaCTU HOMUHANBLHOMO AMana3oHa UCNOMb30BaHUsI, KOTOPas siB-
NAETCA CMEXHON C BbIOPaHHbLIM NPeaenioM HOPMUPOBAHHOK 06NacTU 3HAYEHUN.

6.2.3 bonee LWMPOKUE KOMBUHALUN HANPSHKEHUA U YACTOTbl, aCCOLMMPOBAHHbIE C APYIMMU Kraccamm
TOYHOCTM, MOTYT ObITb 3aBMNEHbl NPOU3BOAUTENEM.

6.3 IameHeHue BcrieacTBUE NOCTOAHHOrO TOKa nNocrneaoBarTeribHOro BKAOYEHUA

UcnbiTanua, ana onpeaeneHns BAUAHUA NOCTOAHHOIO TOKA NOCNeA0BaTEeNbHONO BKIIOYEHUS1 HeobXxo-
AUMO NPOBOAUTL TOJLKO NO CornaweHuto mexxay nponssoautrenem n nonb3oBaTenem.

6.4 N3meHeHue BCneacTBUE BIIMAHUA MAarHUTHOIO NOJS BHEWWHEro BO3GY)KA6HM9|

3TO U3MeHeHWe He AO0SHKHO NpeBbiwaThb 3aAaHHbLIA NpousBoAUTENEM npeaen (cm. Tabnuuy 3), npu
onpeaeneHun B npeaenax HOMMHaNLHOro AUanasoHa UCNoNbL30BaHUSA, 3aaHHOTO NPOU3BOAUTENEM.

UcnbiTaTensHaa annapatypa mMoxeT ObiTb COrnacHo onucaHuio B usgaHuu 51 IEC, PekomeHaaumu
AN 3NeKTPUYECKMX U3MEPUTENbHBIX NPUBOPOB C HENOCPEACTBEHHON UHAMKALMEN AeliCTBUSA U UX akCceccya-
pos (6.3.4) unu no cornaweHnio Mexay nNPou3eoauTenemM U nonb3oarenem. MoXHO UcCnonbL3oBaTb Apyrue
YCTPOIACTBA, KOTOPbIE AAIOT aA€KBATHOE rOMOreHHoe MarHuTHoe none B otrcytcraue IVD, npoxoasiero uc-
noiTaHne. Tok B cnupanu formkeH BbiTb NocneaoBaTenbHbIM MOCTOSIHHBIM TOKOM B KaX(40M HanpaBneHuu, a
6
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NnepemMeHHbIN — Ha OMOPHOM YacToTe. B nocneaHem cnyvae ¢ha3oBOE COOTHOLLEHWE MEXAY TOKOM B Cnvpa-
N1 U BXOAHbIM HanpsxeHnem |VD aomkHO ObiTb M3MEHEHO Yepe3 NOoMHbIN AnanasoH 360°.

7 JononHuTenbHbIe 3MeKTPUYECKNE U MeXxaHn4Yeckmne TpeboBaHusA
7.1 MpepenbHble 3HAYEHUA BXOAHOTO HanpshkeHusA

3HaueHne AONyCTUMOrO BXOAHOrO HanpsbkeHua [arTca B ABYX 4acTAX, HU OAHa U3 KOTOPbIX He
[OIMKHA ObITb NPEBbILLIEHA.

a)  MaKkcuMmanbHOe CpefHeKBagpaTuyeckoe HanpsbkeHue Ug JOMKHO GbiTh 3as1BNEHO MPOM3BOAM-
Tenew;

b)  3HaueHWe, NPONOPLMOHAMNBHOE YACTOTE, AOMUHAHTA HA HIKHUX YaCTOTaXx, 4 aHa BblIPaXKEHNEM:
U=kf

rae  Ur — cpegHeKkBagpatuyeckoe 3HaueHue B BOSIbTax;
K — nocTosiHHas, KOTOpas 3asaBNSiETCA NPOM3BOAUTENEM, U
f -~ vyacroTa B repuyax

7.2 MNepeknoyeHUe BXOAHOIO HaNPAXeHUA

7.2.1 HOYKTUBHbIE AENUTENN HaMPSHKEHUS KMaccoB TOMHOCTU 1 x 10° .1 x 10° (0,0001 ... 0,1)
(1 npomunb ... 1 000 npoMunb) A0MKHbI ObITb CNOCOBHbLI BblaepXuMBaTb 0€3 yXyALeHUs TOYHOCTU BHe3an-
HO€ MPUNOXEeHUe Ha UX BXOAbl UMM BHE3ANHOE CHATUE G UX BXOAOB MOJIOBUHbI 3HAYEHMS AOMYCTUMOrO
BXOZHOIO HanNpspKeHUs B N0OOW TOYKE HA POPME KPUBOWM BXOAHOIO CUTHaNa SneKTPONUTaHuUSA.

7.2.2 [ns knaccoB TouHocTH IVDs 1 x 10° ...1 x 107 (0,000 000 1 ... 0,000 05) (0,001 npomunb ...
0,5 npoMub) NPOM3BOAUTENb MOXET 3aABUTb HUXKHIOK YacTb, NMOSIOBUHY 3HAYEHUA AONYCTUMOTO BXOAHOIO
HanpsbkeHua. B oTCyTCTBME TaKoro 3asiBrieHusl 3Ta 4YacTb AOMKHA ObITh TAKOW, Kak AaHo B 7.2.1.

7.3 cnbiTaHWe HanpsHkeHUEM U apyrue TpeboBaHUA 6€30NacHOCTH

TpeboBaHMsA ANA UCMbITAHUS HaMPSDKEHUEM BKMIOYEHbI B M3gaHue 60414 IEC: «Tpe6oBaHus 6eso-
MacHOCTW ANsi UHAUKATOPHbLIX U PETUCTPUPYIOLLMX SMEKTPUYECKUX U3MEPUTENbHbLIX NPUOOPOB M UX NpuHaa-
NEeXHOCTU». CCblInka Ha AOKYMEHT oba3aTenbHa.

7.4 UcnbiTaHne CONPOTUBNEHUA U3ONALUN

3HauyeHne ConpoTMBIIEHUsI M30NALMU NO MOCTOSSHHOMY TOKY noZ HanpsbkeHuneM 500 B + 10 % vnu nog
HanpspKeHMeM M30nsuuM Lenu (HOMUHaNbHbIM HanpsbkeHwem uenu) + 10 % (uto Gonblue) mexay nodbimu
[BYMS TOYKaMW, KOTOPble HE paccuuTaHbl Ha TO, YTOObl UMETb Kakoe-nMbO COeAMHEHUE MEXAY HUMM,
[OIMKHO ObITb HE MeHee 1 TOM.

N3amepeHne [4omkHO BbiTb caenaHo mexay 1 MUH U 2 MUH Nocne NPUIOXKEHUSA HaNPSHXKEHUS.
7.5 MNpepenbHble YCAOBUA ANA XPaHEHUA, NePeBO3KU U UCNOSNb30BaHUA

Ecnu He 3asBneHo uHadve npoussoautenem, VD AomkHbl ObiTb CNOCOOHBLIMM BbiAEMKUBATL BO3AEN-
CTBME TEMNEPATYP OKpYXalowen cpeabl B npeaenax agvanasoHa ot muHyc 10 °C go nmoc 50 °C 6e3 nospe-
waeHus. Mocne Bo3BpaLUEHUA K UCXOAHbIM ycroBusiM, IVD AoOrmkHbI COOTBETCTBOBATbL TPeOOBAHMSIM Ha-
cToAwero craHaapra.

MpoussoauTenb AOMKEH TOYHO ONpeAenuTb NoOble HEOOXO0AUMBbIE AOMNOSHUTENbLHbLIE OTPaHUYUBAIO-
wue ycnoeus, 4tobbl rapaHTMPOBaTb L€NOCTHOCTb UHAYKTUBHOTO AETIUTENS HAMPSHKEHUSI.

8 Undpopmauusn, MapkupoBKa U CUMBOSbI
8.1 Undopmauusa
8.1.1 Cnepnyiouiasa uHcopmauumsa 40mkHa GbiTb NONy4YeHa OT NPOM3BOAUTENS:

a) Ha3BaHWe UnNuM Mapka NPoM3BOAMUTENS UMW €ro OTBETCTBEHHbI NOCTaBLLUMK;
b) CCblIflKa Ha TUN, 3aaHHbli NPOU3BOAUTENEM UMK NOCTABLLUKOM;
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C) cepuitHblid HOMep. lMNpu cornacoBaHun Mexay NPOou3BOAUTENEM U MOMb30BaATENEM CEPUNHBLIN HO-
Mep MOXeT 6biTb onyweH ans VD knaccoB TouHoctv 1 x 10° .1 x 10 (0,0001 ... 0,1)
(1 npomune...1 000 npomunb) ;

d) nHgekc knacca;

€) AnanasoH HOMUHanNbHbIX KO3 PULUNEHTOB Nepeaayum;

f) paspewatoias cnocobHOCTb;

g) ucxogHasi Temneparypa;

h) HOMUHanbHBLIN AMana3oH UCMOMb30OBaHWA ANSA TEMNepaTypbl, €CNKU OHA OTNMYaeTCA OT 3a4aHHOW B
Tabnuue 3;

i) npeaenbHble 3HAaYEeHNA BXOAHOIO HaNPSXKEeHUS;

j) onopHoe HanpsXKeHue;

k) ucxogHoe 3HayeHue (ananasoH) Ana 4acToTbl;

[) HOMUHanNEHLIN AnanasoH UCMONb30BaHUA ANA YacCTOThI;

M) UCMbITATENbHOE HANPSAXKEHUE;

n) saHaveHue U; (cm. 7.1 a);

0) 3Ha4eHue k B BonbTax Ha repy, (cM. 7.1 b));

p) 3Ha4YeHMe ONMYCTUMOTO HaNPsSXKEHUs1 NepeknioYeHuns (cm. 7.2.2);

() UCXOAHYIO MO3MLMIO U HOMMHATMbHbIN AMana3oH MCMOMb30BaHMA ANA No3uuun (Npu Heobxoaumo-
CTW);

I CyLeCTBEHHbIE NapaMeTPbl BCOMOraTensHoro obopyaoBanusa (npn Heob6xoanMocCTu);

S) guarpaMmy Lenu, 3Ha4eHnsi KOMMOHEHTOB M NEPeYeHb 3amMeHAeMbIX YacTew;

t) nonHoe BxogHOE CONPOTUBIEHNE U3MEPUTENBHONW OOMOTKM B UCXOAHbIX YCIOBUSX;

u) NOMHOE BXOAHOE COMPOTMBIIEHME HAMarHu4mBawwen o6MOTKM (MPU HANMMYMK) B UCXOAHBLIX YCNO-
BUSAX;

W) MakcumarnbHO€ 3Ha4YeHMe MNOCTOSTHHOrO BXOAHOrO TOKa NOCNeA0BaTeNbHOMO BKMYEHUS;

X) MakCUManbHOe 3HaYeHNe HaNPSHXKEHHOCTU MArHMTHOTO MO BHELUHEro BO30YXAeHUS;

y) UCXOOHOE 3HayeHue (aManasoH) 1 HOMUHAnbHLIN AUanasoH UCMNONb30BaHUA ANA APYIMX BAIMAIOLLMX
BEMWYMH, €CAN OHM OTNINYAIOTCA OT 3a4aHHbIX B Tabnuuax 2 u 3;

Z) HeobxoaAumMas ANUTENbHOCTb NPUIIOXKEHWUA BXOAHOIO HaNpsHkeHUs 40 Havana u3MepeHus, ecnu He
HYIb.

8.1.2 Ecnu ceptudhmkat BblgaeTcsl N0 COrnaLeHnio Mexay npon3sogutenemM Unm OTBETCTBEHHbLIM MO-
CTaBLLMKOM M NOMb30BaTeNeM, B HEM AOIDKHA COAepKaThLCA cneayowasa nidopmaums.

aa)ceptudpuymnposaHHoe(blie) 3HauyeHune(a) koapduyneHTa(oB) nepegaym BMeCTe ¢ UX NOrpeLuHoCT -
MU;

bb) nata ceptudukauuu;

CC) HauMeHOBaHWEe opraHa no cepTudukaunn.

8.2 MapKMpoOBKU, CUMBOJSIbl U UX MECTOMNOJSIOXKEHUE

MapKnupoBKU U CUMBOSbI AOSHKHbI ObITh Pa3topPUMBLIMU U HECMbIBAEMbIMM.

EanHnuybl nsmeperHus CU (Bmecte ¢ nx npedukcammn) A0SMKHbI MAPKUPOBATLCA C UCMONb30BaHUEM
CUMBOMOB, AaHHbIX B u3gaHun 27 |IEC, GykBeHHbIE CUMBOIbI, KOTOPbIE HAAO0 UCMNONMb30BATb B SMNEKTPOTEXHU-
Ke.

CuMBOnbI, yKa3daHHble B Tabnuue 4, OMKHbI MPUMEHATLCA B YMECTHBIX CryYasx.

8.2.1Cneayiowaa mHgopmauua AormkHa MapkMpoBaTbCA Ha MAcnopTHOM Tabnuyke MnM Ha Kopnyce
(cm. 8.1.1):

a), b), o);

d), ucnonb3ysa cumeonsl E-1, E-5 unu E-6;

g), h), ), ), k), n), 0);

m), ucnone3ys cumeonsl C-1 — C-3 u3 usganus 414 IEC;

q), Mcnonb3ys cumeonsl D-1 — D-6.

JononHUTENbHO AOSMKHBI ObITb HAHECEHbI CreayoLMe MapKUPOBKMA U CUMBOJIbI:

- MHAYKTUBHbLIN AENUTENb HANPSHKEHUSI» UNKN 9TOT TEPMUH HA APYrOM A3bIKE;

- B YMECTHOM cny4dae, cuMmBon F-33, nokasbiBalOLWMiA, YTO HEKOTOpAs Apyrasa BaxHas uHdopmMauuna
AaeTca B OTAENBHOM AOKYMEHTE.

8.2.2 Kaxablii BbIBOA (32>XKUM, KIEMMA) AOSMKEH UMETb MAPKMPOBKY, NOKa3bIBAKOLLYO ero oyHKLUMUIO.

8.2.3 [lononHuTenbHas nHgopmMauma MoxeT ObITb AaHa HA NacnopTHOW Tabnuuke, Kopnyce unu B OT-
AeNbHOM JOKYMEHTE.
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8.3 [okymeHTaums

8.3.1 [okymeHTauus AO/HKHA copepxaThb:

- MeTo/[, BBOAA B 3KCM/yaTtauuio;

- npoueaypbl ona yCTaHOB/IEHMA COOTBETCTBUS TpeboBaHWSAM paboymx XxapakTepUCTUK HacTosALWero
cTaHgapTa;

- PeKOMeH0BaHHOe M/1aHOBOE TeXHMYeckoe 06CnyXnBaHne B 3aBUCUMOCTU OT CUTyaLuu.

8.3.2 B gokymeHTauun f0/MKHO 6bITb Takxe 3asaBseHo (cm. 8.1.1):

a), b), c), e), f), ), ), 0), p), 1, 8), 1), U), v), W), x), y), 2).

8.3.3 Ecnu BblgaeTca ceptudumkat, To 40/HKHA ObiTh CCbifika Ha 8.1.2:

aa), bb), cc).

8.4 TpyMep MapKUPOBKU MHAYKTUBHOIO AeNUTENS HanpshKeHus

VHAYKTUBHBIA fenuTenb HanpsXxeHus
N. N. Tun A.B.C.D.
No0.12345
1 x 10-5
02bB'Ty, 200 B 300 B
10 My . 1kly ...HOKIyY
10..20 26..45.1Q..

80...9C)...100° Al

MNMoka3aHHas Bbllle MapKUpoOBKa faeT cAefyoLyo nHopmMaumio.

1) WHAYKTUBHBIA genutenb Hanpshkenus, Tun A, B, C, D, cepuiiHblii Homep 12345, n3roToBneH up-
moli N.N;

2) wnHpgekc knacca - 1 x 10'5(0,001 nnm 10 npomusb);

3) 3HayeHue nocTosiHHOW K = 0,2 B/Ty;

4) onopHoe HanpshxkeHue - 200 B;

5) MakcumasibHoe 3HadyeHue BXoAHoro HanpshkeHus (Ug 300 B;

6) onopHas yactoTa - 1 k' U HOMUHa/bHbIA AnanasoH UCNONb30BaHUA AN YacToTbl - oT 10 'y go
100 Klwu;

7) HopMuMpoBaHHas 06nacTb 3HA4YeHWn ansa temnepatypbl coctaBnseT oT 20 °C go 26 °C n HomMuU-
HaNbHbI AMana3oH MCNOb30BaHMA ONa Temnepartypbl coctasnseT ot 10 °C go 45 °C. 3Tu 3HayeHusa no-
KasaHbl, MOTOMY YTO OHW OT/IMYAKOTCA OT 3HAYEHMWI, AaHHbIX B Tabnuuax 2 u 3.

8) cumBon no3uvuum (cumBon D-4) ykasbiBaeT, YTO UCXOAHAsA MNO3ULMA ABNAETCA BepTUKaNbHOW K
OMOPHOI NOBEPXHOCTW NPU HOMWHANBbHbLIM AManas3oHe Ucnofb3oBaHus 10° BOKPYr BEPTUKaIN.

9) WHAOYKTUBHbLIA AenuTeNb HanpshKeHUst AO/MKEH BbIAEPXMBATb WCMbITaTeNbHOE HanpshkeHne 7 kB
Ha OCHOBE HanpsHKeHUsA M301AuMn Lenu (HOMUHaNbLHOro Hanpsxexus uenu) 3 kB (cm. nsparHve 60414 IEC).

Tab6bnunuya 4 - CumBOMbI ANIA MapkUpPOBKA WHAYKTVBHBIX AenuTeneil HanpsxkeHus (60MbLMHCTBO 3TWX
CMMBOJIOB B35TO U3 n3gauua 51 IEC, Tabnuua X1)

No MyHKT CumBson No [yHKT Cumson
D MMo3nunsa ncnosib3oBaHnA E Knacc TouHocTu
D1 IVD Hago wucnonb3o- E-1 WNHpekc knacca (H-p 0.01)
BaTb BepPTUKaNIbHO K C MOrpeLwHocTbio, BbIpa- 001
OMOpPHOI NOBEPXHOCTU XEHHOI B npoueHTax Hop- '

MUPYIOLLETO 3HAYEHNSA
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OkoH4aHue mabnuubi 4

30H  UCMoOnb30BaHUA
45¢...75°

JOKYMEHT

Ne [yHKT CwuwmBon Ne MMyHKkT Cwumson
D2 | IVD Hago wucnonb3o- E-5 | Knacc wuHaekca (Hanpu-
BaTb FOPU3OHTAasSIbHO C !__r mep. 1 x 10'4) C MOrpeLuHo-
OMOPHOM NOBEPXHO- CTAMM, BbIPAKEHHbLIMU Kak
CTblO 40N HOPMUPYIOLLEro 3Ha-
D3 | IVD Hapgo wncnonb3o- YEeHUA, C UCNONb30OBAHUEM 1%10*
BaTlb C  HAaKMOHOM KCMOHEHUMANLHOro npeg-
OMOPHOW MOBEPXHOCTU 6= CTaBfIEHNA Yncen
(Hanpumep, 60°) OTHO-
CUTENBHO rOPM30H-
TaneHOW NNOCKOCTH
D4 | Mpumep ana IVD, ko- E-6 | Knacc wHagekca (Hanpu-
TOpPbIN HAAO WCMNONb- Mep, 100 npomunb) ¢ no-
30Bathb kak B D-1. rPELUHOCTAMU,  BbIPAXEH-
HomuHaneHbIn agnana- HbIMW KAk MWIISIMOHHbIE 100 npomunb
30H UCMONb30BaHWA yactu HOPMUPYIOLLETO
80°...100° 80.,.90...100° 3HaYeHus
D5 | Mpumep ana IVD, ko- — F Ob6Lpme CUMBONbI
TOPbI HAAO0 UCMNOMb- —...0.. . +1° F-27 | OnekTpocTtaTUYECKUn K- J_/'_'\
30BaThb Kak B D-2. - paH L J
HomuHanbHbIN Anana- e
30H UCNONbL30BaHUA -
1°... +1°
D6 | Npumep ana IVD, ko- F-31 | 3axum 3azemneHus _L
TOpbIA  Crieayer  uc-
ronk30Bat ka & D-3. F-33 | Ccbinka Ha oTAenbHbIN =
HomuHanbHbI auana- 45, 60, 15 a A
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MpunoxeHue A
(o6a3arenbHoe)

Koadduumnent nepegaum u gpyrue paéoune xapakrepucTmkm

A1 WUHaykTUBHLIN AenuTenb Hanpsxenua (IVD) cocToUT B OCHOBHOM U3 TpaHcdopmaTtopa ¢ OTBETBNEHUSMU
(0o6bl4HO U3 aBTOTpaHcgopMaropa), KOTOpbIA AaeT OTHOWEHUE BLIXOAHOMO HaMNpshKEHUS K BXOAHOMY, paBHOe OTHoLe-
HUIO BBLIXOHBLIX BUTKOB K BXOAHBLIM. [1oNONHUTENBHO, BLIXOAHOE MOMHOE CONPOTUBIIEHWE SBNASTCA HU3KUM (06bIMHO
Heckonbko OM), @ BXoAHOE MOSTHOE — BbICOKUM (OObIMHO AECATKM UAW COTHU Thicsd OMm). CtabunbHocts IVD cyuecT-
BEHHO Ny4lle, YeM npeanonaraeTcsl ero KNaccoM TOMHOCTU NPU YCNOBUM, YTO OH MCMONbL3YETCA NPaBUIbHO. OTU 3ame-
yaTenbHble CBOWCTBa focTUraloTes B cnyyae, ecnu IVD U3roToBNeH A0MKHBEIM 06pa3oM, T.e. HET HeobxoaumocTu ans
nocnegytoLieil TOMHON peryriupoBKu.

A2 KoadduuueHT nepepaun (2.2) asnaetca npuHuMnuanbHon xapaktepuctukoi IVD. OH onpepensieTca kak
OTHOLLIEHNE BLIXOJJHOr0 Hanpsi»KeHUsi XoNocToro xofa K BXogHOMY HanpsxeHuto. Mpu ucnonesosauuu 1VD koaddulmeHT
nepeaadn NoYTu Beerfa MeHblue efiuHuubl. MHAYKTUBHBIE AEnUTENW HanpsKeHWa peako WUCNONb3YIOTCA B KavecTBe
NOBLILLAIOLLMX YCTPOMCTB, FA€e NOrpeLUHOCTU HAMHOTO BhiLUE.

A3 OyHkumoHupoBaHue VD xapakTepusyeTcs HeCOBEpPLUEHCTBOM KoadduuueHTa nepegadn. HoMuHanbHbIA
KoachbuLmeHT nepepayn (2.2.1), KOTOpLIN ABNSETCA pacHeTHLIM 0ObIMHO 3agaeTcs UHAUKaLMEN HaCTPOKKU No KpyroBoi
LUKare, OTHOLLEHUEM BUTKOB M OTITMYAETCA OT UCTUHHOIO KoadhdULMeHTa nepeaaqn CBOUM HECOBEPLLEHCTBOM, KOTOpOE
HasblBaeTCA NOrpeLlHOCTbIO KoadduLmeHTa nepegayn (2.4).

Ansa IVD, umelolero HoMuHanbHble K03 duuneHTbl nepegadn Mexay 0 n 1, Moaynb NOrpewwHoCcTU koadpuLm-
eHTa nepefia4yn obbLIYHO TaKoW, Kak NnokasaHo Ha pucyHke 1. Tak Kak 3TOT MoAynb He ABNAETCA NPONOpUUOHANbHBLIM
HOMMHAarbLHOMY KO3 ULMEHTY nepeayn, AONYCTUMBIA MOAYNb NOTPELUHOCTH KO3 dULMUEHTa Nnepeaaqn B HACTOALLEM
cTaHfapTe SBNSETCA OAMHAKOBBIM AJIA BCEX HOMUHamNbHBIX KO3hPULUMEHTOB Nnepeaaqn Ana AaHHOMO Knacca TOYMHOCTU
IVD.

A4 Ha pucyHke 2, ana unnioctpaymn HeKoTopbix Npobnem coeguHeHWs, npuBeeHa ynpoLeHHas cxema oT-
AenbHoro aekaaHoro IVD. Toukn X 1 Y npeAcTaBNAIoT TOYKU, B KOTOPLIX MPOBOAa K BXOAHBIM 3axumam A u B BbixoaaT
u3 TpaHccopmaTopa. TeopeTudecku, nposoaa, Beaywue K 3axumam «1.0» n «0.0» (UnNn KOHTaKTaM nepekniovaTens),
nopacoefuHsoTC B Todkax X U Y. MoaTomy HanpsikeHWe, NpUNoXeHHoe K TpaHchopMaTopy AennuTens, HEMHOTO MeHb-
LUe, YeM BXOJHOE HanpsixeHue, BCreACTBUE NOMNHOMO COMPOTUBNEHNSA COeANHUTENBHBIX NpoBoAaoB AX 1 BY 1 o6MoTku,
cosfarollie nepenap AasneHns n, cnefoBaTenbHo, NOrpeLlHOCTb.

A5 [ononHuTenbHbIM BO3MOXHBIM UCTOYHUKOM NOrPELUHOCTU ABNSETCA OTCYTCTBUE ONpEeAeneHHOCTU B OKpecT-
HOCTAX TOYEK, MeXAY KOTOpEIMU U3MepReTcAa BeIXogHOe HanpsxxeHue. Ecnu IVD pacnonaraeTcs Kak yCTPOUCTBO C Tpe-
Ms BblBOLaMW, TO BbIXo4HoW curHan 6epetca mexay C u B u, TakuMm o6pa3om, NpeBbILLAET NpaBUiibHOE 3Ha4YeHUe no
HanpsixeHuto mexay Y un B. OgHako VD c TpeMsa BbiBOgaMKU uHOrga cHabxaeTtcs 4eTBepThbiM — E (BbIXOAOM HU3KOrO
HanpsXeHWs), COeANHEHHbLIM NEPEMBIYKOA ¢ BBOAOM B HWU3KOro HanpsbkeHusi. B aTtoM criydae IVD ¢yHKUMOHUPYET Kak
YCTPOWCTBO € TPEMS BbIBOJAMM, XOTA KaXETCA YyCTPONCTBOM C YEThIPbMS.

Ecnu IVD pacnonaraeTcs Kak yCTpOWCTBO, UMeroLlee 4 BbiBOAA € BLIBOAOM D Ha BbIXOA HU3KOMO HaNPshKeHus,
nofcoeanHeHHOM K Y, TO npu HOMUHamMbBHBEIM KoadduLUneHTe nepefaydmn (Hactpoiike) 0.0 cneayeT oxuaaTb Hynesoe
BbIXOAHOE HanpsxeHne. Ho cornacHo o6bsAcHeHUto B A 4, HanpsiXeHne, KoTopoe HeobXoAUMO AeNnTb, HECKONBKO HUXeE
BXOQHOIO HanpshKeHus.

A6 Ha npakTuke, norpellHOCTU, BO3HUKaIOWME U3-3a DAKTOB, YNOMSAHYTLIX B MyHKTax A4 u A5, aBnaloTca He-
3HAYUTENbHBIMU U BNOCNEACTBUI CHUXAIOTCA Ha ABYX-KackagHoM VD, KOTopeblii Takke nmeeT HeGonblune NOrpeLlHoCTy
BCNeAcTBMe APYrX MPUYnH.

Bce aTu npuMevaHns NpUMEHSAIOTCS TakKe K MHorokackafHsIM genutenam IVD. OgHako BcneacTBue conpoTus-
NEHWs KOHTaKTa NepekntodaTens W BIUSHUIA Harpyakn WX NOrpeLUHOCTM Bhille NO CPaABHEHUIO C OTAENbHBIMU, UHBIM 06-
pasoM aHanoruyHelMK fekagHbIMU genuTenaMu. TepMUH «aekadHblii» 3aeck ucnonb3yeTcs Ans ygobctsa: oH npeano-
naraeT He TOMbKO YCTPONCTBO, UMELOLLee feCATh paBHbIX CTYNEHEN.

A.7 To npu4ynHe napasuTHbIX UMMNedaHcoB B npeaenax |VD, KoTopble ABNAIOTCA NPEUMYLLECTBEHHO PeaKTUBHbI-
MW, BBIXOAHOE HanpsiXeHue XonocToro Xofja He coBnagaeT TOYHO Mo a3e ¢ BXOAHbLIM. [MorpellHocTb KoadduLmeHTa
nepeaadn gonyckaeTcs (ecnu TpebyeTcs) pasfenuTs Ha napbl OPTOroHanbHLIX KOMMOHEHTOB, CUHMAa30BYO U KBagpa-
TYPHYIO MOTPELUHOCTb KO3 DULIMEHT Nepefady, KOTopble COOTBETCTBEHHO ABMSAKOTCA KOMMOHEHTaMMU MOrpeLHoCcT no
dase 1 kBagpaType C BXOAHBIM HanpspkeHueM (2.4, npumedaHue 2).

A.8 Mopynb 1 tha3oBbIi AedeKT NOrpeLlHOCTU KoadduLUneHTa nepedadm (Kak napa TEPMUHOB) — anbTepHaTuea
XapakTepUCTMKMN MOrpeLlHocTn ko3dduLUMeHTa nepegadyn BMECTO CUH(A3HON W KBafpaTypHOW Mapbl KOMMNOHEHTOB.
3TOT MoAyrb 1 ha3oBbIi fedeKT YacTo AenstoTcA Gonee yaobHLIM NyTeM onucaHus xapakrepucTuk [VD.

Tak kak a3oBblii AedeKT NoYT Bcerga oveHb Marsl, oBbIYHO OH 3asiBNSeTCs B MUKpopagWaHax (Mkpag) v an-
NPOKCUMUpPYeTCS KBafpaTypHON NOrpellHoCTLIO KoadhduLeHTa nepefaydu, AeneHHod Ha HOMUHamNbHLIA KO3t dULUeHT
nepefavu.

Mogynb norpelHocT! koadpduLUmneHTa nepegaqu NoYTM TOMHO paBeH CUHa3HOW NOrpeLUHOCTU KoadduLmeHTa
nepefia4n n 4acTo annpoKkcUMmnpyeTes nocnefHe.

A9 WHAYKTUBHLIA fenuTenb HaMpsKeHUA UMeeT BbIXOAHOe NOMHoe conpoTuBneHue (2.6), koTopoe BUgon3mMe-
HAET BbIXO4HOE HanpsbkeHWe npu Harpyake Bbixoga. OTO MOMHOE CONPOTUBMEHWE MOXHO XapaKTepusoBaTb HebosbLUOo
BEMUYUNHOW WHAYKTUBHOCTW MOCneAoBaTeNlbHO C Pe3ncToOpoM B HecKonbko OM. 3Ha4yeHne BbIXOAHOro MOJSIHOro conpo-
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TUBNEHNS 3aBUCUT OT HOMWHAJIBHOTO KO3ddchuumMeHTa nepegayn v oT 4acToT, No3TOMy Heobxoaumo (cornacHo 8.1.1 v)),
YTO6b! NMPOM3BOAMTESNb 3aABNAN MaKCUMasIbHOE BbIXOAHOE MOJIHOE CONnpoTMB/EHNE (2.6.1) 1 MakCUMasIbHYHO BbIXOAHYHO
WHAYKTUBHOCTL (2.6.2) B UCXOAHbLIX yCNoBUAX (2.9).

Qoo

8w 00 >CohR nlno

PucyHok 1- TunoBble NOrpewHocTy KoadadpuumeHTa nepegaum

PucyHok 2 - CoeanHeHUs BXOAA U BbIXoAa VHAYKTUBHOTO AENUTENS HanpshKeHUs!
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