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HAUWOHANBbHBLIA CTAHOAPT POCCUUCKOMN SGEOEPALUMUMU

Mpeo6pazoBaTenu anekTpuyeckue UsMmepuTerbHble

AHANOIOBbIE BXOAb! 3AWMTHLIX PENE OT ANIEKTPOHHBLIX MPEOBPA30OBATENEN
HAMPAXEHUA U TOKA

Electrical transducers.
Analog inputs to protective relays from electronic voltage and current transducers

HNata BBegeHna — 2016—01—01

1 O6nacTb NpMMeHeHus

1.1 O6LwWwue nonoxeHus

HacToswwii ctaHaapT onpedenseT XxapakrepucTUku MHTepdeiica Mexay cucTeMaMm usmepeHust Hanpsi-
XEHUS U TOKA, ONTUYECKUMU U3MEePUTENbHBIMU AaTYMKamu ¢ aHaNoroBbIMI BLIXO4AMU U CnieLuansHo paspa-
BoTaHHBEIMM pere 3aluTbl UNK APYrM U3MepuTebHbIM 060pyAoBaHUEM MOACTAHLMU. DTU U3MepUTesbHbIe
cYCTEMBI BOCTPOM3BOAAT (hOPMbI CUrHanos, NPONopLMOHarbHbIE TOKaM U HaNpsbKEHUsIM B 3MEKTPUYECKOi
cetun.

HacTosawwii ctaHaapT Takke onpegenseTt TpeGoBaHWUs K AOMOMHUTENbHBIM MPOMEXYTOUHBIM CyMMaTo-
paM UM macwTabupyoWwmnm yeunuTensam, HeobxoauMelM 4nsi CYMMUPOBAHWUS UM BbIMUTaHUS CUrHaNoB ¢
BbIX0A0B 60oMee YeM OHOTO ONTUYECKOr0 N3MEePMUTENLHOIo AaTyuka Npyu U3MepeHnn 0aMHOYHBIM pene unm
N3MepUTENbHLIM YCTPOUCTBOM.

1.2 Uenu

HopmMupoBaHHbIA M3MepUTenbHbIA CUTHaM MeXay CUCTEMO U3MEpPEHUs U cucTemamin penenHomn sam-
Thbl ABMSIETCS @aHATIOrOBbIM 3IEKTPUYECKUM CUrHAINOM C MakcumarnbHon amnnntygon +11,3 B n ¢ makcumans-
HOWM MOLLIHOCTbI0 3,2 MBT.

MprMepom n3MepUTENbLHON CUCTEMBI C aHaTNOTOBBLIM 3JIEKTPOHHBIM BbIXOAOM SIBMIAETCA ONTUYECKas CUC-
Tema TpaHcopMaTOPOB HANPSKEHWS UM TOKA C ONTUKO-3/1eKTPOHHBLIM UHTepdericoM. Ha pucyHke 1 nsobpa-
XeHa TUnosasi KoHdUrypauns 3nemMeHTOB OMTUYECKON CUCTEMbl U3MEPEHUs] TOKa Ha BbICOKOBOJSIbTHOW
noactaHunn. B gaHHo koHpUrypaunm onTuieckue 4aTtymMkn TpaHcopmaTopoB ToKa pacnonaraloTCs Ha LUMHE
BbICOKOro NoTeHumMana. B gpyrux cnyyasx 4aT4mki MoryT 6biTb BMOHTUPOBaHbI BHYTPb CUN0BOro TpaHcdopma-
Topa unuusonaTopa. OnNTUYeckne curHarnsl nepeaaroTcsl Yepes BONMIOKOHHO-ONTUYeckue kabenu Ao noteHuma-
na semnu, rge npeobpasyloTcs B MacliTabupoBaHHbIE U HOPMUPOBAHHLIE 3JNIEKTPUYECKUE CUrHasbl,
ncnonb3yemMble pene 3awuTbl U 4PpYrMMU MHTENNeKTYanbHbIMU 3NIEKTPOHHLIMK YCcTporicTBamu (U3Y).

ONTWKO-3NEKTPOHHLIA MoAynb NpecbpasoBaHMA OObIMHO pacnonaraetcs B o6uienoacTaHUMOHHOM
nyHKTEe yrnpaBneHusi, HO MOXeT Takke ObiTb pacnonoxeH B6nuan NJY B pacnpeayctponctse. HactoAwmn
cTaHdapT HOpMUPYET XapakTepUCTUKN 3MEeKTPUYECKUX CUrHanoB MeXAy ONTUKO-3MEKTPOHHBIM MOAynem
npeobpaszoBaHna 1 pene sawmnTel unu apyrumm NIY, ucnonbayowmmMm aTn curHansl. UHTepdeinc mexay
ONMTUYECKMWN AaTynkaMu U Moaynem npeobpasoBaHUst ABNAETCA COBCTBEHHBIM TEXHUYECKUM peLleHUem
MOCTPOEHUS U3MEePUTENbHOW CUCTeMbl KOHKPETHOro MPOU3BOAUTENS, He noanexaiwiero craHaapTusauuu.
[ns KOppeKkTHOro B3aMModencTBUs C BHeLWHUM obopydoBaHWEM criedyeT HOpMMpOoBaTb XapaKTepPUCTUKK
BbIXoZa Moy ns npeobpasoBaHuns, BXxoaa TEPMUHANOB pENEUHON 3alunThI N pAa APYTMX bYHKUWUA n3MepeHust.

OTmeueHHan Ha puUcyHke 1 obnacTb MokasbiBaeT pacnonoxeHne uHTepdeincos, onpeaensembix
HacTOSAILLMM CTaHOapPTOM.

WU3paHne ocpmymnansHoe
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AncneTyepckuin MyHKT

PucyHok 1— OnTuyeckas cuctemMa M3MEpPEHUs TOKa C HOPMUPOBAHHbLIM aHafioroBbIM MHTepgelicom

2 HopwmaTuBHBbIE CCbI/IKN

MepeyeHb HOPMATUBHbLIX AOKYMEHTOB, HEOOXOAUMBIX 4715 MPUMEHEHUSI HACTOALWEero ctaHjapTa, npesa-
cTaB/fieH HWxe. [N faTMpoBaHHbIX AOKYMEHTOB UCMNOMNb3YOTCA CCbISIKU TOMIbKO Ha yka3aHHoe uigaHve. Ana
HefaTMpOBaHHbIX [OKYMEHTOB CCbl/IKa PacnpocTpaHsAeTcs Ha nocfefHee u3gadve (BKIOYas Monpasku U
N3MEHeHus).

IEEE Std 525™ PykoBOACTBO MO KOHCTPYKLUW N yCTaHOBKe KabenbHbIX cMCTeM Ha noactaHumsax (IEEE
Std 525™, |IEEE Guide for the Design and Installation of Cable Systems in Substations)1)

IEEE Std 1050™ PyKOBOACTBO MO OCHALLEHWIO 1 3a3€MJIEHNIO KOHTPOJIbHO-M3MEPUTELHON annapary-
pbl Ha anekTpocTaHuusax (IEEE Std 1050™, |IEEE Guide for Instrumentation and Control Equipment Grounding
in Generating Stations)

IEEE Std C37.90™ Pese 1 peneiiHble CUCTEMbI, UCMO/b3yEMbIE 418 3alUTbl U yNpaBAeHNs CUI0BbLIMA
annapatamu (IEEE Std C37.90™, IEEE Standard for Relays and Relay Systems Associated with Electric Power
Apparatus)

IEEE Std C37.90.1 ™ KcnblTaHWs Ha YCTONUYMBOCTb K CKAYKaM HanpshKeHUs penie U penieiHbiX CUCTEM,
ncnonb3yembix ANs 3awWwmuTbl U ynpasneHdus cunosbiMu annapatamu (IEEE Std C37.90.1™, |IEEE Standard
Surge Withstand Capability (SWC) Tests for Relay and Relay Systems Associated with Electric Power
Apparatus)

IEEE Std C37.90.2™ YCTONYMBOCTb pesneliHbIX CUCTEM K U3/TyHaeMbIM 3/1EKTPOMArHMTHbIM NOMexam OT
npuemonepegatunkos (IEEE Std C37.90.2™, |EEE Standard for Withstand Capability of Relay Systems to
Radiated Electromagnetic Interference from Transceivers)

1) IEEE ny6nukauum MOXHO npuobpectn B WHCTUTYTE WHXEHEpPOB MO 3/1eKTPOTEXHWKE W Pafno3NeKTPOHUKe
(Institute of Electrical and Electronics Engineers), pacnonoxeHHom no agpecy: Inc., 445 Hoes Lane, Piscataway, NJ 08854,
CLUA (http://standards.ieee.org/).

2
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IEEE Std C57.13™ TpeboBaHusi k naMeputenoHeiM TpaHcgopmaTtopam (IEEE Std C57.13™, IEEE
Standard Requirements for Instrument Transformers. IEEE publications are available from the Institute of
Electrical and Electronics Engineers, Inc., 445 Hoes Lane, Piscataway, NJ 08854, USA
(http://standards.ieee.org/))

3 TepMMHBI U onpeaeneHus

B HacTosiLeM cTaHOapTe NpUHATLI cneaytolwMe TepMUHBI U onpeaeneHnusl. TEpMUHbI, He NpeAcTaBneH-
Hble B HACTOsILLEM CTaHdapTe, MOXHO HalTW B ceibMOl pefakLmu oduumansHoro criosaps ctaHgaptos IEEE
(The Authoritative Dictionary of IEEE Standards, Seventh Edition).

3.1 ogHaoTHocuUTenbHasA eguHULa (one per unit (cokpalueHHo: 1 p.u.): UsmepeHHoe BbiIxogHoe 3Have-
HWE UMK BbIXO4 U3MEpPUTENbHOMW CUCTeMbl, KOTOPLIE COOTBETCTBYIOT HOMUHASIbHOMY NMEPBUYHOMY AEACTBYIO-
wemy (rms) usmepsieMoMy 3HaUEHWNIO HAMPSHKEHNS UIN TOKa B CXEME U3MEPEHUS.

3.2 Bxog pene (relay input): AHanorosblil 3NeKTPOHHEIN BxoA Moboro TepMuHana penenHon 3alluThbl,
cYeTYMKA, U3MEPUTENBHOIO WM KOHTPONbHOro npubopa, a TakkKe WUHTEeNneKTyanbHOro 3MeKTPOHHOro
YyCTPOWCTBA, COOTBETCTBYHOLLMNIA HACTOSILLEMY CTaHAaPTY.

3.3 uamepuTenbHas cuctema (sensing system): OneKkTpoHHbIN AaT4MK, NPUBOP, ONTUKO-3NIEKTPOHHBIN
NHTepdenc NnmM NCTOUYHUK aHaNoroBOro curHana, hopMUPYIOLLMIA 3HAYEHUS USMEPSIEMOTO HanPsbKEHUS Unn
TOKa B 3M1EKTPUYECKON Ce TN, BEIXO KOTOPLIX COOTBETCTBYET HACTOSILLIEMY cTaHAapTy.

4 O6wue TpeboBaHusA

4.1 CoepuUHUTeNbHbIE YCTPONCTBA

Beixod nsmepuTenbHON cnucTembl U BXo4 perie AOMKHbI OblTb OCHAaLLEHbl LWMPOKOAOCTYMHBIMA CTaH-
AapTHLIMW pasbemaMu, BblAepKMBaoLWUMK BbICOKONOTEHLMansHble BeIBpoCkl B COOTBETCTBUM ¢ TpeboBaHus-
MU 4.4. PazbeMbl A0MKHbI 6bITb CNPOEKTUPOBaHLI TakMM 0B6pasom, 4Tobbl 0becnevnTb NPOCTOTY NOAKIIIOYEHUS
1 KOHLLeBOW 3agenk1 kaberns. Knemmbl ¢ BAHTOBBLIM KpenyieHUeM SABMSIIoTCS NpeanoyTUTENbHBIM PeLLEeHUEM.
Kaxxabl Bxo4 Uny BbIxo4 BKNtoYaeT B cebs Napy CUrHasnbHbIX KNeMM, MapKkupyemblx cornacHo 4.3. MocTasLumk
obopyaoBaHua gofkeH obecneyntb OOMOMHWUTENbHble He3aseMIeHHble KneMMmbl WKW cpeacTBa Ans
NOAKIIOYEH NS 3KpaHOB CornacHo 7.

4.2 NanbBaHU4YecKana U3ONALUA OT 3eMNU

O6e BbIXOAHbIe KNEMMbI U3MepUTENbHOM CUCTEMBI U Nto60oiM BXoA pene A0MMKHbI GbITb N30NNPOBaHbI OT
3aLMTHOrO 3a3eMIIEHWS UMK 3a3eMIIeHNs Kopryca NPy BO3AENCTBUM CUrHANOB NOCTOAHHOIO TOKa UMK Toka
MPOMBILLNEHHOW YacToTel. EMKOCTb, gonycTumasn mexagy noboii kneMMoi U 3eMnen, He Ao KHa NpeBblWaTh
0,01 mkd.

4.3 MapKkupoBKa NofsIPHOCTU U YCTOWUYUBOCTb K peBepCUBHOM NONSIPHOCTU

WNHTepdechbl A0MKHBI UMETb MapKUPOBKY NOAPHOCTM, COCTOSLLYIO U3 TPAAUUMOHHBIX «Cts» U «vis». CMm.
IEEE Std C57.13™2),

MNPy HECUMMETPUYHOM BLIXOAE M3MepUTEeNbHON CUCTEMBI CUrHarbHast BbIXOAHAs KnemMa A0MkHa GbiTb
npoMapK/poBaHa COOTBETCTBYIOLLMM 3HAKOM MONSAPHOCTM UMK Kak BTOPUYHBIA BbiBog X1 TpaaMUMOHHOrO
N3MepuTENLHOrO TpaHchopMaropa.

Koraa nepBuYHBI TOK 3MeKTpuYeckoi ceTi npeoBpasyeTca B HanpsbkeHUe Ha BbiXxode UsMepuTenbHon
cUCTEMBI, TOrAa NOMOXUTENbHOE 3HAYEHWEe HamnpsHKeHUs Ha KNEMME C COOTBETCTBYHOLLIMM 3HAKOM NOMAPHOCTK
[AOMKHO COOTBETCTBOBATb HaMpaBMeHUIo ToKa Ha MepBUYHON KNeMMe C COOTBETCTBYHOLMM 3HAKOM
MoMsAPHOCTY.

Kaxgas usmepuTensHas cucteMa v Kaxkaoe perie A0IDKHbI MMeTb HaKmnelky NponssoauTens o Hanuyum
TOMNbKO HEPEBEPCUBHOW NOMSAPHOCTU UIN O BOSMOXHOCTU UCMOMb30BaHUS peBEPCUBHON NOMSAPHOCTH.

- PeBepcuBHas NOMNSPHOCTL OTHOCUTCS K MOMHOCTLIO U30MMPOBAHHOMY UM CUMMETPUYHOMY BXOAY UM
BbIXOAY, AONYyCKaroLLeMy nogknoyeHune B No6oi NoNAPHOCTM COrMacHo YCTaHOBNEHHbIM TpeGoBaHUAM.

- HepeBepcuBHas NONSAPHOCTL OTHOCUTCA K OAHOMPOBOAHOMY UM HECUMMETPUYHOMY BXOAY WU BLIXO-
Ay (Koraa oavH M3 NPOBOAHMKOB UCMONb3yeTca AMs Nepeaayn curHana, a BTopoi CNyXuT 3a3eMNsoLWLMM Npo-
BOOHWKOM, HanpuMep, koakcuanbHbIi kabenb), YTo nogpasyMmeBaeT NoAKnioYeHne CUrHanbHOro NPOBOAHMKA
TOMbKO K CUTHaMbHOM KNeMMe M oBLIero NpoBoAHMKa TOMNLKO K o6LLei KneMme.

2 WHbopmaLus no cebinkam ykasaHa B pasgene 2.
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Kak npaBuno, oAMHOUHBIA curHasn Ha BbIXoAe M3MepUTENbHON CUCTEMbI Pa3BeTBISeTCs Ha HECKOMLKO
pene UM ycTponcTB, UCNomnbayoLMX 3TOT curHan. Mpu TakoM NoAKNoMeHUM HeoBXoaMMO YYNTLIBaTbL cre-
pylollee:

- ecnv oavH 1nu 6onee BXOAO0B HECKOMbKUX perne UMeIoT HepeBepCUBHYIO NONAPHOCTb, Nofb3oBaTe b
He Bcera CMoXeT MoMNyYnTh TpeByemyto NoNsSPHOCTL NOAKIHOYEHUS KO BCEM YCTPOMCTBAM, AaXKe €Clv UCTOY-
HUK UMEeET PeBEPCUBHYHO NONMAPHOCTb.

[MpwumeyaHne— BHyTpeHHME NNn NPOrpamMmMHbIe HACTPONKU KOHKPETHOTO pene 3awmTtbl MOryT U3MEHATL No-
NSIPHOCTb BX0OAA;

- eCNn ANs KaXk0ro BXoAa HeCKONbKUX pene UCnonb3yeTcs peBepcuBHas NONAPHOCTb, TO Kaxadoe pene
MOXHO NMOAKIoYaTE C MONAPHOCTLH TaKoK, Kakas NoTpebyeTcs, Aaxe ecrny BbIXO4 OT UCTOUHUKA He ABNSeTCS
HepeBepCUBHbLIM.

OTo ycunuBaeT rMBKOCTb NMPUMEHEHWs pere U OpYrux YCTPOWCTB CO BXOAAMU C PEBEPCUBHOM NONAp-
HOCTbH0, UCTIONb3YHOLLMMU aHANOrOBbIe BbIXOAb! 31IEKTPOHHON U3MEPUTENIbHOW CUCTEMBI.

CUMMeTp1YHbIEe UM PEBePCUPYEMbIE BEIXOAHbIE KNEMMbI A0IKHbI 6bITh CUMMETPUYHBI MO OTHOLLIEHUIO
K 3eMrie.

4.4 OononHuTenbHble BbIXOAbI U3MEPUTENbHbLIX CUCTEM

4.4.1 Bbixop curHana npenynpexaeHus

OT0 AONONHUTENBHLIN CUrHan, NpeaHasHa4YeHHbIA AN CUrHaNU3aUumn o Kakoi-nMéo npobnemMe nsmepu-
TeNbHOM CUCTEMbI, KOTOPbLIN AOMKEH OnoBeLLaTh O Ntoboi ee HeMcnpaBHOCTU, cOoe UK aerpagaunm xapakre-
PUCTKK, T. €. onoBeLlaTb 0 HeoBXoanMOCTU ee OBCNyXXMBaHUA UnNu peMoHTa. Hanpumep, HeucnpaBHOCTb
WUCTOYHWKA NUTAHNSI U3MEPUTENBHON CUCTEMbBI MOXET MPUBECTM K MOSIBIIEHUIO TAKOTO CUrHana.

OT0T BbIX0A A0mKeH ObITb BbIMONHEH B BUAe KoHTakTa Tuna «C», HenoTeHuuanbHoro, 1 cneuvduumpo-
BaH NPOU3BOANTENIEM U3MEPUTENBHOM cucTeMBI. Mpy HopMarnbHbIX KOPPEKTHLIX pabovnx yecrnoBusix akcnya-
Tauun obmoTKa (kaTyLuka) pene gomkHa 6bITb BCcerga sanutaHa Anisl Toro, YTobbl Npu noTepe NuTaHus noaatb
CurHarn TpeBoru, TakkKe Kak v NP Hanu4nm HeMcnpPaBHOCTU U3MEPUTENbHOA CUCTEMBI.

4.4.2 Bbixopa curHana KOppeKTHOCTU NepefaBaeMbIX AaHHbIX

OT10 0b6s3aTenbHbIA cUrHan, KOTOPbIA AOSMKEeH oTpaXaTb pesynbTaTbl BCEX BHYTPEHHUX MPOBEPOK Mpu
camoauarHoCTUKe 3MeKTPOHMKA N3MEPUTENbHON CUCTEMBI, HaNMYne KOTOPOro O3HayaeT, YTo BO3HUKIA Npo-
6nemMa ¢ aHasloroBbIM CUrHasiomM Ha BbIXOAEe U 3TO MOXET NPUBECTU K HEKOPPEKTHOWM paboTe NoAKMIoHEHHBbIX
pene. Takke OH NCMONb3YeTCA ANA UHAWKALMM B NpoLecce BKNOYEHUS W/UNN BLIKMOYEHNUA, B X0Ae KOTOPbIX
BbIXOAHOW CUTHAN U3MEPUTENBHON CUCTEMbI UMeeT bornbLune norpewHocTy. MoakntoveHHbIe pene MoryT own-
604YHO UCNONb30BaTb 3TOT CUrHan Anst 6rIOKUPOBKU OTKITIOHEHUS.

OTOT BbIXOA MOXET ObITb BbINOSHEH B BUAE OAHOM U 06enX U3 NepevncneHHbIX Huxke dopm:

- KOHTaKT TMna «A», 6e3 noTeHumana, 1 cneumduumMpoBaH NPOU3BOAUTENEM U3MEPUTENBHON CUCTEMBI.
Mpu HopManbHbIX KOPPEKTHLIX PaboUnX YCNOBUAX aKchyaTauumn obMoTKa (kaTyluka) pene gomkHa bblTb Bcer-
Aa3anntaHa ans Toro, YTobkl nogath curHan Ui obecneumnTs 3aWmnTHY0 6NOKMPOBKY HEKOPPEKTHOMO cUrHana
Ha Bbixoae. KoHTakT AomkeH 6bITh BbinonHeH cornacHo IEEE Std C37.90 ™. 3aaepkka GNokUpoBKA Bbixoaa
npu TpurrepHom acpdpekTe (apebesre KOHTAKTOB) He A0IMKHa NpeBbiwaTth 12 Mc;

- norudecknin TTIT-yposeHb (0T 0 4o 5 B) umeeT oTknuk 1 Mc unn beictpee (cm. 5.8). Mpu aTom norudyeckuin
ypoBeHb (5 B) 03HavaeT KOppeKTHOCTL NepeAaBaeMblX AaHHbIX.

4.5 UcnbiTaHue Ha ANeKTPOMarHMTHyro COBMeCTUMOCTb

CriegytoLme TUMbl UCMLITAHUA NPUMEHSIIOT A5si TPOBEPKMU BBIXOA0B U3MEpPUTENBHOW CUCTEMBI, COBMEC-
TUMbIX C HUMW @HaroroBblX BXOAOB 3M1EKTPOHHbIX Pefie 1 BbIXOA0B, CUTHANU3UPYHOLLIMX O HENCNPaBHOCTU U3Me-
pPUTENBHOM CUCTEMbl N KOPPEKTHOCTU MNepedaBaeMblX AaHHBIX, a TakkKe Afs1 NpoBEepKU BXOAOB perne n
NPOMEXYTOUHBIX YCTPOMUCTB, ONUCaHHBIX B pasgerie 6. 3To UCNbITaHNe ABNSAeTCHA AONONHUTENbHBLIM K APYrM
NCMbITAHWUAM Ha CNOCOBHOCTL pene 1 31eKTPOHUKUA U3MePUTENbHON CUCTEMBI BbIAEPXKUMBATb YCNOBUS OKpYXXa-
tOLLIE rIeKTpoMarHUTHOW cpefbl, TpeboBaHUS K KOTOPEIM NPUBEAEHBLI B COOTBETCTBYIOLLMX CTaHAApTax.

4.5.1 OuaneKkTpuieckue UCNbITaHUA

3TN NCNbITaHNA AOMKHBI NPOBOANTLCS COrMacHO MeToAaM NpoBeAeHNUs1 AU3NEeKTPUYECKUX UCTILITaHUMN,
onucarHbix B IEEE Std C37.90. VicnbiTatenbHoe HanpsbkeHne NpuknaabiBatoT TOMbKO B CMHA3HOM pexnme
MeXAY KaXKao N Napoi BXOAHbLIX UMW BbIXOAHBIX KIEMM U 3aLUTHLIM 3a3eMIIeHNeM UNK 3a3eMieHneM Kopnyca.
CurnanbHble uenu go 50 B ucnbiTeiBaloT 60nee HU3KUM UChblTaTebHbIM OU3MEKTPUYECKUM HaMpPsKeHUeM,
cornacHo IEEE Std C37.90.

4.5.2 WcnbiTaHUA Ha cNOCOOHOCTb BblAEPXKMBaTb CKauKyU HanpsikeHuUs

JTioboe ycTpoNCTBO, NOAKIIOYEHHOE K UHTepdelcy, A0MKHO BblAepXKaTb UCMbITaHWE Ha CTOMKOCTb K
konebaTenbHOMY NepeHanpsiXXeHUIo 1 UCNBbITAHUIO Ha CTOMKOCTL K KPaTKOBPEMEHHOMY CKauKy HanpshKeHus,
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cornacHo IEEE Std C37.90.1™. 3TuucneiTaTensHle cUrHansl NpuknaabiBaloTcs, Kak ykasaHo B 3TOM cTaHaap-
Te, B pasgene KOMMYHUKaLMOHHbIX Lene.

Pene cnegyeT nogxniovath K U3MEpUTESIbHOW cucTeMe U 3anuTbiBaThb Ux cornacHo IEEE Std C37.90.1.
Mpn aTOM BbIXOALI pene He AOMKHbI cpabaTtbiBaThb. MameputenbHble CUCTEMBI U pene He AOMMKHLI UMeTb
NoBpeXaeHNn 1 N3MeHeHWUIA B HacTpolikax. MaMeputenbHas cuctema He AorkHa NPoUsBOAUTb Kakor-nnbo
napasuTHbIA CUrHan Ha Bbixoae, KOTOPbIA Bbi3biBaeT cpabaTbiBaHUE pere, yCTONUMBOCTb KOTOPOro Bbina npo-
BepeHa 6e3 NoaknYeHust K U3MepuTenbHOn cucteme. MiameputensHas cuctema He A0JPKHA Bbi3biBaTh S10XK-
HbIX cpabaTtbiBaHWU perne Npu Henomnagkax B USMEPUTENIbHON cUCTEME UM HEKOPPEKTHOCTU NepeaaBaeMblX
OaHHbIX, €CNN B HE 3TO NpefyCMOTPEHO.

4.5.3 UcnbiTaHUA Ha YCTOMYUBOCTb pPeNeiHOM CUCTEMbl K U3Ny4YaeMbIM 3NIeKTPOMarHUTHbIM
nomMexam oT npuemMonepenarwoLnX yCTPOUCTB

N3meputenbHasa cucTema 1 COBMeCTUMbIE C Hell perne A0MKHbI BbiAepXKaTb UCTIbITAaHUS Ha U3fyYaemble
aneKkTpoMarHuTHble nomexu cornacHo IEEE Std C37.90.2™,

Pene aomxHbl 6bITb NOAKIIOYEHBI K U3MEPUTENTbHBIM CUCTEMAM W 3annTaHbl HanNpsbkeHUeM COrflacHo
IEEE Std C37.90.2. Pene He A0MMKHbI NOXHO cpabatbiBaTb. M3amepuTenbHble CUCTEMBI U pene He OOMKHbI
UMeTb MOBPEeXAEeHWA U U3MeHeHU B HacTpoikax. MsmeputenbHasi cucteMa He [OSDKHA NPou3BOaUTb
KakoW-nMGo napasuTHLIA CUrHar, KOToPbI Bbi3blBaeT cpabaTbiBaHUe perie, yCTOWYUBOCTL KoToporo 6bina npo-
BepeHa 6e3 Nnogxkn4YeHust K UaMmepuTenbHon cucteme. MameputensHas cuctema He A0SPKHA Bbi3bIBaTh S0XK-
HbIX cpabaTbiBaHWiA pene nNpy Henonaakax B USMepUTESIbHON cUCTEME UMM HEKOPPEKTHOCTU NepeaaBaeMblX
OaHHbIX, €CIN B HEl 3TO NpefyCcMOTPEHo.

5 dnekTpu4yeckue TpeboBaHUA

5.1 Cneuudukauum curHana

5.1.1 OnucaHue curHana gns UsMepuUTeNibHOM CUCTEMbI TOKa

OuHamnyecknin gnanason: ot 0,05 Ao 40 HOMUHANBHOrO 3HAYEHUS.

HomuHanbHbIM ypoBeHb Ha Beixoae (/, unun 1 p.u.): 200 MB (rms).

MakcumansHoe MrHoBeHHoe 3HadeHune: 0,200x 40x 1,414 = 11,3 B (nukoBoe).

AMnnuTygHas u hasoBag NorpeLHoCT — 3TO MakcumanbHoe OTKNOHEHWe OT AeNCTBUTESTLHOIO 3Have-
HWs1 MacLITabupoBaHHOro NepBuUYHOro curHana npv 50 unu 60 My,

Tabnwnya 1— OnucaHue curHana grist TOKOBOM U3MEPUTENbHON CUCTEMBI

[nanasoH Toka AMMNMTYAHAA NOrPeLHOCTb ®asoBas NOrpeLHOCTb
Ot 0,05 p.u. go 0,1 p.u. 1,0 % 1,0°
OT10,10 p.u. go 1,0 p.u. 0,6 % 0,5°
Ot 1,0 p.u. @o 5,0 p.u. 1,0 % 1,0°
OT 5,0 p.u. 40 40 p.u. 10,0 % 10,0°

CymmapHoe 3HaveHue koadduumMeHTa HEeNMUHENWHbIX UCKaXeHWA AO0MKHO OblTb MeHblue WU paBHO
aMnAUTYAHON MNOrPeLHOCTH.

CooTHOLWEeHWe CUrHan-yM AoMmkHo 6biTk BonbLie nnu pasHo 54 oAb npu curHane 6onee 0,1 p.u. Namepe-
HWe AOIMKHO NPOBOAUTLCS HA CUTHANEe NPOMBILLIIEHHON YacToThl U NOMOCa U3MEPEHNUs LymMa A0MKHa Haxo-
autbea B npegenax 120 My,

Cuctema nsmepeHust Toka MoXeT BbITb CHabxeHa AONONHUTENbHBIM BbIXOAO0M C HOMUHAMNLHBLIM YPOBHEM
2 B (gencTaytowee) npun 1 p.u, ¢ MakCMMarbHbIM 3Ha4YeHWeM BbixoAa B 4 p.u. ITOT BbIXOA NpegHasHaveH ana
Tex NpuMeHeHui, rae HeobxoanMas BenMUMHa TOYHOCTU U3MEpPEeHUA Bhille o6LWwenpuHATON. Ansa npumeHeHus
B LieNISIX KOMMEpPYECKOro yyeTa Npon3BoauTesb AaTumka AOMKeH OTAeNbHO NOATBEPAUTL €ro COOTBETCTBUE C
COOTBETCTBYIOLMM CTaHAAPTOM Ha TOUHOCTb, Takum kak IEEE Std C57.13 unu ero yactamu.

5.1.2 OnucaHue curHana ansi UaMepuUTerbHbIX CUCTEM HanpsXKeHUN

[OuHamudecknin guanasoH: ot 0,05 Ao 2,0 HOMUHANBHOrO 3HaYEeHUS.

HomMuHanbHbIM ypoBeHb Ha Bbixoae (V, unu 1 p.u.): 4 B (aencteytoulee).

MakcumanbHbIn Beixod: 4,0x 2,0x 1,414 = 11,3 B (nukoBoe).

AmnnuTtyaHas n pasoBasi NOrpeLHOCTM — 3TO MakcuMarnbHOe OTKNOHEHNE OT 3HaYeHUA AeNCTBUTE Nb-
HOro MacwTabupoBaHHOro NepBMYHOro curHana npu 50 unu 60 Iy,
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Tabnuuya 2— OnucaHne curHana CUCTEMbI M3MEPEHUST HANPSHKEHNSA

[uana3soH HanpsxeHust AMNAMTYOHAsN NOTPELHOCTb ®da3soBasi MOrpeLHOCTb
O1 0,05 p.u. go 0,85 p.u. 1,0 % 1,0°
O71 0,85 p.u. go 1,15 p.u. 0,3 % 0,5°
Ot 1,15 p.u. o 2,0 p.u. 1,0 % 1,0°

CymmapHoe 3HaueHue koabduumeHTa HeNMMHENHBIX UCKaXKeHUI OIMKHO BbITb MEeHbLUE UK paBHO BENU-
YMHE NOrpeLHOCTN.

CooTHoleHne curHan — LWyM AomkHO BbITb 6onblwe unu pasHo 70 a6 npu curHane 6onee 0,85 p.u.
M3mepeHuns AomkHbl ObITh BLINOMHEHBI C UCMOMb30BAHWUEM CUTHAasa NPOMBILLIIEHHOW YacTOThl U NOMOCH! Yac-
TOT NPONyCcKaHUA U3sMepPeHUs1 YPOBHS LyMa Kak MUHUMyM 120 My,

OTO OTHOCUTCA K PenenHon sallmTe U nsmepuTenbHbLIM NPUMEHEHUSIM, 1151 KOTOPbIX TOYHOCTb, yKa3aH-
Has BblLle, ABNAETCA 4ONYCTUMOWN.

[na npuMeHeHnin B LeNsX KOMMepPYeCckoro ydyeTa NnpoussoauTens aTuuka A0MKeH OTAeNbHO AoKa3aTb
€ro COOTBETCTBUE COOTBETCTBYIOLUM CTaHAapTaMm Nno TOMHOCTH, Taknum kak IEEE Std C57.13 unu ero yactam.

5.2 ®da3oBas KoppeKuusa

Ana poctwkeHUs bonee BbICOKOW TOYHOCTH npousBoaUTENb U3SMEPUTESTbHON CUCTEMBI MOXET yKasatb
3HaveHue a3oBOI KOpPEKLUA Ha NPOMBILLNEHHON YacToTe, 3HaYeHue KOTOPOW BBOASAT B BUae nonpaskn Ko
BCEM 3Ha4YeHndam and nony4yeHusa 6onee BbICOKOW TOYHOCTU, YEM YKasaHa Bbille.

l punmedvyaHune — 9710 He usbaensaer oT HeOGXO,qMMOCTM COOTBETCTBUA VI3MepVITe.I'IbHOﬁ CUCTEMbI YNOMAHYTbIM
Bbille YIMOBbIM NOrpeLHOCTAM.

5.3 HomuHanbHas Harpy3ska

TOYHOCTb M3MEPUTENbHON CUCTEMBI A0OIDKHA COOTBETCTBOBATL TpeboBaHWAM HacToAllero ctaHgapTa
npw NOAKMKYEHNM Harpyskn nopsiaka 5 kOM 1 eMKOCTHOW Harpyaku 4o 5 H. OauH BbIX04 U3MEPUTENLHOM CUC-
TEMbl MOXET BbITb MOAKIHOYEH K HECKOMBKUM pene Unu ApyruM U3MepuTenbHbIM YCTPOMCTBaM NapansensHo.
Pene unu gpyroe nogkntiovYeHHoe YCTPOMCTBO AOMKHO MMEeTb BXOAHOE ConpoTuaneHue He MeHee 50 KOM, Ho 1
He 6onee 200 kKOwm.

5.4 Ocna6neHue cuHcpasHoro curHana

OcnabneHne cuHdbasHoro curHana ans BXo4oB U BbIXOA0B Lieneil M3amepeHus 4omkKHO 6biTk 6onee, yem
86 ob npnyacTtoTe 50 Unun 60 'y, Ans curHana nomex obLwero Buaa ¢ yposHeM Ao +50 B. 310 3Ha4yeHue onpeae-
neHo Ansa noMex HanpsbkeHus ¢ yposHem 20 B Ha Bxoae CUCTEMbI UBMEpEHUs ToKa, NPY KOTOPOM 3HaYeHUe ToKa
coctasnsieT 0,5 p.u., n Korga nomexa obLero Buga coctaensieT meHee 10 % OT U3MepUTENbLHOTO YPOBHSA
curHana.

5.5 OTKNOHeHUe BLIXOOHOro CUrHana otT HyNeBOoW 30HbI

YcTaHoBMBLLEECA OTKITOHEeHWE BbIXOAHOro CUrHana oT HyfeBol 30Hbl (CMeLLeHUe NOCTOAHHON cocTaBns-
foLe curHana Ha BbIxoAe) AOIKHO CocTaBnTb MeHee YyeM 3 MB. 3To nMeeT oTHoLEHWe K TpeGoBaHuAaM K
3M1EKTPOHUKE C NOCTOSAHHOW COCTaBNSAOWEN Ha BEIXOOEe YCUUTENs, 0OHAKO 3TO HE OTHOCUTCS K SKCMOHEH-
LunansHOMY 3aTyXaHW1i0 «MOCTOSIHHOTO CMEeLLLEeHUs] CUrHana» CUrHanoB TOKOB KOPOTKOro 3aMblKaHuS.

YcTaHoBMBLUEECH OTKIIOHEHWE BbIXOOQHOTO CUrHama OT HYMEBOWN 30Hbl YCUNUTENS AOMKHO COCTaBUTb
MeHee YyeM 3 MB. 3TO OTHOCUTCS K 3/1eKTPOHHBIM XapakTepucTukam ¢ HanMuymem AnUTenbHON NOCTOSAHHOW
COCTaB/AOLLeN TOKa Ha BbIXoAe YCUNUTENS, HO He CBA3AHO C 3KCMOHEHLMaNbHbIM 3aTyXaHNEeM «MOCTOSIHHOTO
CMeLLeHUsA curHana» aAns cUrHanoB TOKa KOPOTKOrO 3aMbIKaHUS.

5.6 LUupuHa nonockl nponyckaHUA U NepexoaHas XxapakTepucTuKa

MocTaBLMK N3MEPUTENBHON CUCTEMBI JOPKEH YKa3aTh YacTOTHY0 XapakTtepucTuky. OTKIoHeHue npo-
MbILLUMEHHOW YacToThl (4acToThl CeTH), ykasaHHoe B 5.1, 4OMKHO HaxoauTbes B npedenax oT 45 no 65 .
OTkNuK gormkeH BbIThb, No kpaiHen Mmepe, oT+0 40—-1 a6 B aManasoHe oo 3 kML not+ 0 go —3 4B B Ananasoxe ao
5 klu. HWKHAs rpaHnyHas yacToTa (ecnuv TakoBasi IpUCYTCTBYET) A0MKHA OblTb YCTAHOBIEHA TAaKOW, YTO cUCTe-
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Ma MOXeT COOTBETCTBOBATL creaytoLleMy TpeboBaHWio A5 OTBETHON peakLum no NOCTOAHHOMY CMeLLEHMNIo
curHana.

[ns NonHoro cMelleHns 3KCNoHeHUManbHON 3aTyXatolen NepexoiHon XapakTepucTukn nepBruYHoro
ToKa («MOCTOSIHHOE CMeLleHne curHanay) co sHadeHnem 20 p.u. MrHOBEHHas MorpeLlHocTb ko3t duLmeHTa
maclTabHoro npeobpasoBaHus He AomkHa npeBblwaTh 10 % Ans Nto6oi NOCTOAHHON BpeMeHW B npeaenax ao
100 mc.

[ns nepBUYHOrO HaNPsKEHUsI NepexoaHas XxapakTepucTuka onpegenseTcs peakumen Ha cTyneH4aTbIn
UMNyrnbe, T.€. U3BMEHeHNeM 3Ha4YeHns popMbl UMMybca B Npedenax gnanasoHa Ao Hyns, NpyM 3TOM CUrHan Ha
BbIXOAEe N3MEepPUTENbHON CUCTEMBI AOMKEH NOHWKATLCA 40 YPOoBHA MeHee YeM 10 % OT ero Ha4arnbHOoro sHade-
HUA 3a BpeMsi B npedenax 4 Mc 1 onyckatbest Hke 10 % Tonbko Nocne aToro BpeMeHHu.

HekoTopble 3aka3umkm moryT noTpebosaTth PyHKLUMOHUPOBAHWE CUCTEMBI A5 YacTOT B AnanasoHe oT 65
80 75T ¢ yMeHbLUEHHbIMU TpeBoBaHNsAMMU K TOYHOCTU. Mpy 3TOM pekomeHayeTcs, YTobbl NoCcTaBLMK 3Mepu-
TenbHOW cUCTeMbl onpeaennn TpeBoBaHNA K TEXHUYECKUM XapakTepucTukam ee pyHKLMOHNPOBaHUS B 3TOM
AvanasoHe YyacToT.

5.7 HacTpoiilka AeTeKTMpOBaHUsA cUrHana owuéku

Bbixoa MHTepdeiica M3MepUTenbHOM cUCTEMBI A0MKeH BbiTh 3ahMKCUPOBAH Ha Hyne B MOMeHT onpeae-
NeHnsa BHYTPeHHel Henonaaku, YTobbl He Bbi3BaTb cepbesHble Hernonaaki Unu NoxHele cpabaTteiBaHnusa. ATo
o6ecneunBaeTcs pesepBHLIM MUTaHUeM U3MePUTENBHON CUCTEMBI UM OTKIOYEHUEM NPU NEPEXOAHBIX PeXK-
Max. Bpems oT BbIsiIBNeHUs NpobneMbl 40 ee YCTpaHeHWsl AOMKHO COCTaBMATb He Gonee 0,2 Mc.

OG6bI4HO BhISIBNEeHWe NpobrieMbl NPOBOASAT TEM XKe MeTOAOM, YTO U Npu 06HapyXXeHUN NOrPeLHOCTEN, Kak
3T0 AenatoT Npu NpoBepKe KOPPEKTHOCTU Npu Nepedade AaHHbIX C BbIXOAA, ONUCaHHOW B 4.4.2.

5.8 OnucaHue curHana KOPPEKTHOCTU NepegaBaeMbIX AaHHbIX

OnumnoHanbHEkI curHan, nepegarLmMin MHopMaunio 0 KOPPEKTHOCTU AaHHbIX 4.4.2, AomkeH ObITb cur-
Hanom TTJ1-yposHs (0 unun 5 B), n30nmMpoBaHHbIN OT 3aLLUTHOMO 3a3eMMNEeHNA U NpeaHasHa4vYeHHbIN ANA nepeaa-
YA C WCMOMb3OBAaHMEM TOFO Xe MeToda COoeQUHEHWs, Kak U NpuU nepedaqe aHasnoroBblX CUrHanos
n3MepuTenbHOn cuctemel (CM. pasgen 7). Jlornyeckasa eamHuua ot 3,0 go 5,5 B uHdopmupyeT 0 Hanuuum Ha
BbIX04e U3MepUTENIbHOW CUCTEMBI KOPPEKTHBIX AaHHbIX. Jlormyeckuid Homnb B AvanasoHe oT 0 o 0,5 B gomxkeH
coobLaTh 06 ownbKe AaHHbIX Ha BLIXOAE U3MepPUTENbHON cUcTeMbl. Beixoa AaHHOro onuUMoHanbHOro curHana
ponkeH obecneynBaTb HanpsikeHWs B Npedenax ykasaHHOW cneuuvdukalm npyu CoNpoTUBIIEHNM HArpysku
200 OM vnu Bbiwe. 3agepkka C MOMEHTA 3anycKarLero cobbiTusl 4O USMEHEeHNUs1 COCTOSIHUS BbIXOAa A0MDKHA
He npeBbIWaTh 1 MC.

BxogHble Lenuv B 3aLLMTHOM pere ans npuemMa faHHOro curHana AoimkHbl 6biTb U30NMPOBaHbI OT 3aLLNUT-
HOro 3a3eMreHnsa U MMeTb BXogHoe conpoTusneHue bonee yem 2 kOm. Npy 3TOM cUrHanbl TONbKO C YPOBHEM
cBbiwWwe 2,5 B 4omkHbI ObITb BOCNPUHATLI Kak Norvyeckas eamH1ua.

6 lMpomexyToYHble YCTPOMNCTBA

6.1 HasHaueHue

MpoMexXyToYHbIE YCTPOUCTBA MOMYT ObITb MCMOMNb30BaHbl C LIeMbio CO3AaHuUsl CYMMbI UM pasHOCTU
OTAenNbHbIX BbIXOAOB N3MepuTenbHbIX cuctem. OHU Takke MOTyT ObITb UCNOMb30BaHbI 4518 U30MISLMU BXOAOB
PasfUYHBIX TUMOB pene UNu U3MepuUTesibHbIX NpUbopoB, NoAKMNioYaeMbiX K €AMHOMY BbIXOAY U3MEpPUTESbHON
cuctembl. MpoMexyToUYHbIe YCTPOUCTBA MOTYT UMETb EAUHUYHOE YCUIIEHWE UMM MOTYT BKITKOYaTb MaclLTabu-
poBaHWe oTAeNbHbIX BXOA,0B ANA U3MeHeHUs1 koadpuumeHTa nepegavm UsMepuTesibHON CUCTEMBI.

MpoMeXyTOUHbIE YCTPONCTBA MOTYT TakKe UCMOMNb30BaTbCA 151 COrfacoBaHUs BLIXOAOB TPaAULIMOHHBIX
N3MepuTenbHbIX TPaHCHOPMATOPOB C BLIXO4AMU U3MEPUTEITbHOW 31IEKTPOHHOM cUcTeMbI. TpeboBaHUA K 3Kc-
nnyartauun, onpeaeneHHble B 3TOM pasfene, NPUMEHUMbI TOJTbKO K MPOMEXYTOYHBIM YCTPOUCTBAM C aHarnoro-
BbIMW 3M1E€KTPOHHEIMU BEIXO4aMMU.

6.2 Tpe6oBaHus k paGoUMM XapakTepUCTUKAM NPOMEXYTOUYHLIX YCTPOMCTB

To4HoCTb, Nonoca nponyckaHna U COOTHOLLEeHUe CUrHasn — LyMm y NpoMeXXyTOYHbIX yCTpOI?ICTB AOJIKHbI
6bITb HAMHOTO nydile, 4em y camnx usmeputernbHbIX cuctem. Huxe YKasaHbl Tpe6OBaHI/Iﬂ, npeabaBliAeMble K
NPOMEXYTOYHbIM yCTpOIZCTBaM.
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Tab6nwuuya 3— TpeboBaHusa k pabo4mm XxapakTepUCTUKaM NPOMEXKYTOYHbIX YCTPOMCTB

KosdbdmumenT rapmonuk (CymmapHoe 3Hauvenue | Menee 0,1 % ot 1 p.u.Toka B guanasone ot 1 'y go 20 iy
KO3 DULMEHTA HENMMHENHBIX NCKAXKEHWIA)

MorpewHocTb kKO3 PULMEHTa yeunexnuns Menee 0,1 % ot 1 p.u. Toka B guanasoHe ot 45 'y go 75 kl'y
®da3oBas NOrpeLHoOCTb Menee 0,1° B ananasore ot 45y go 75 kl'y,
YacToTHasi xapakrepuctuka YcTtaHaenuBaeTcs NpovM3BoAUTENEM; IMHEVWHas B npegenax

+0 ...—1 ab B gnanasoHe ot 15 'y go 10 kl'y,

COOTHOWEHWE cUrHan — Wym Jlyqwe, vem 80 ab npm 1 p.u. TOke UNK HaNPsXEHWK, C NONOCON
nponyckanus B npegenax go 120 My

TpeboBaHus kK pabounM xapaKkTepUcTUKam yCUnuTens A0MKHbI 6biTb BbIMONHUMbBI COBMECTHO K BXOAHLIM
1 BbIXOAHbIM pazbemaM. TpebosaHuA kK pabounuM xapakTepucTMkam A0SDKHbI ObITh onpeaeneHbl AnNa eAuHNY-
Horo koadduumeHTa yeunenus. MponssoauTenb AoMKeH ykasaTb paboune xapakTepucTuki Npu HeeauHuY-
HOM ko3bhULMeHTe yeuneHuna.

6.3 Opyrue Tpe60oBaHNsA K NPOMEXYTOUYHbLIM YCTPOUCTBAM

MpoMeXyTo4HbIe YCTPOMCTBA AOMMKHLI COOTBETCTBOBATbL BCEM OCTanbHbLIM TpeGoBaHUAM pasaenos 4
1 5, HO He ykasaHHbIM B 6.2. OHU AOMKHbLI COOTBETCTBOBAThL TPeGoBaHUAM B AManasoHe paboumnx ycrnosuii npu-
MEHEeHMS, YCOBUIA TPaHCMOPTUPOBKM U XpaHeHWs, ykasaHHbIX B IEEE Std C37.90.

7 WHCTPYKUMM NO MOHTaXy NPOMEXYTOUYHbIX YCTPOUCTB

PucyHku 2, 3 1 4 nokasbIBatoT NpYMepk!l NoAKN0YeHNs A1 € AUHUYHBIX U MHOXKECTBEHHbBIX UCTOUYHUKOB U
Harpysok. OHU NpeacTaBneHbl 4Ns Toro, YTobbl NPOMNMIOCTPUPOBATL COOTBETCTBYOLME NOAKIIOYEHUA NPU
paccTosiHNsIX MeHee 50 M Mexay M3MepuTenbHOW CMCTEMOR 1 Hanbonee oTAaNeHHLIM BXOAOM pene. SKkpaHu-
pOBaHHbIE NPOBOAHUKNA BUTOM Napbl kak Npasumio BEINOMHATCA B NpeAenax obwenoactaHUMOHHOrO NyHKTa
yrnpaBneHus, rae pasHoCTU MeXay HyNneBbIMW NoTeHLnanamMmm nogknoyYeHHbIX CUCTEM NPU BOSHUKHOBEHUN
KOpoTKoro 3amblkaHus He npesbiwatoT 20 B. MposogHuku ceveHnem 24 AWG n 6onblue BnonHe NnpuemMriemMsl
Ans aTux uenen. Ecrnv HeckonbKo BUTEIX Nap 3aknoveHbl B 0AWH 0BLWNiA 3KpaH, To B3aUMHOE BIUSIHUE MeXay
KaHanamu npu gudpdepeHunansHoOM BKINIOYEHUN He A0SMKHO NpeBbiwaTth yposHA 70 Ab.

Cneayet 06paTuTb BHUMaHWe Ha criefytoLme OCHOBHbIE XapakTepucTrkn, obLyme A BCeX PUCYHKOB:

- npoBoAHoe noAkntoueHne npeanonaraeT, YTo obopyaoBaHMe MPOLWIO UCMbITaHWE Ha NnogaBneHue
CUHa3HbIX CUrHarOoB, KaK yKasaHo B pasgerie 4, nnsBecTteH koadduumeHT ocnabneHus cuHgasHoro curHana,
Kak ykasaHo B pasgerne 5;

- HW OAWH U3 BUTBIX CUrHaNbHbIX MPOBOAHUKOB He 3a3eMISeTCs B KakoM-Nnbo mecTe;

- TONbKO OAMH KOHEeL, 3KpaHa, Kak NpaBunio, co CTOPOHLI pefne Win Ha NPUEMHOM KOHLe coeanHeHns,
HerocpeACTBEHHO 3a3eMIieH. [N HeCKONbKUX U3MEPUTENbHBLIX CUCTEM W/UIN HECKOTBbKUX YCTaHOBOK pere
onpegensioT eAuHYI0 TOYKY 3a3eMIeHns akpaHa. Takoe 3a3emMreHne obecneunBaeT TONbKO 3MeKTpocTaTuiec-
Koe akpaHupoBaHWe, a He MarHUTHOE 3KpaHUPOBaHWe Ha NPOoMbILLIEHHON YacToTe. [Ans obecneyveHns TONbKO
OOHOW TOYKM 3a3eMIEHUSI HECKOMbKUX pene 3KpaHbl MOryT BbiTb MOAKOYEHbI C MPUMEHeHUeM LWneindgoBoro
coeauHeHus, obecneynsas Nnpy 3TOM e4UHCTBEHHYHO TOUKY 3a3eMIIEHUS;

- obpaTtuTe BHUMaHWe, YTOo Ntobas usmepuTenbHas cucTema unu pene ¢ HeCMMMETPUYHON UNN HepeBep-
CUBHOW NOMAPHOCTbIO, UMeloLLas BHYTPeHHee coeguHeHWe K obLemMy 1nu HenonspHomy BeiIXoay MHTepdelica
C 3aLNTHBIM 3a3eMSIEHNEM, MOXET NPUBECTU K MPobieMaM ¢ CUrHanom 1nmn HapyLwnTb N30NsALnoHHYo 6e3o-
NacHOCTb APYruX yCTPOUCTB;

- AnsiobecneveHns yryyLeHns BbICOKOYACTOTHOMO 3NEKTPOMAarHMTHOMO 3KpaHUPOBaHUA ACNONHUTEMb-
Hble Kepammnyeckne gUCcKoBble KoHAeHcaTopbl eMKOCTbo 10 H® MOryT 6bITh YCTaHOBMAEHBI MEXAY SKpaHOM U
3emnel B Kaxdon HeaaseMeHHOM Touke noaknioyeHns akpaHa. OHU MOryT 6bITb YCTaHOBMNEHbI Nonb3oBaTe-
nem unu pacnonaratbcs BHYyTpY 06opyaoBaHus nponssogutenein. Obpatute BHUMaHME, YTO yCTAHOBKA TaKUX
KOHAEHCaTopOoB, Kak NpaBuno, npuemnemMa s KopoTKNX KOHTPOIbHLIX kabenei, Ho NpeacTaBnseT npobnemy
NS BbICOKOYaCTHOO aKpaHUpoBaHus Ans 6onee AnNnHHbIX KOHTPOSbHBIX Kabenen.
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Ona nogknyeHns KOMMyTaLMoOHHOro o6opyAoBaHus, pacnonoxeHHoro B OPY, rge oTcyTCcTBYIOT 61a-
rONPUATHbIE YCI0BUSA MO KAYECTBEHHO BbICOKOYACTOTHOMN 3/1€KTPOMArHUTHOM 3KpaHUPOBKe, 3aKa3uuk 4oKeH
6onee TWaTebHO N3YUYNTb CXEMbI 3KPAHUPOBAHUSA, 3a3eM/IEHNE IKPAHOB U M30NaLMnM anemeHToB. CMm. IEEE
Std 525™,

BaTtom cnyyae He06X0AUM AONO/THUTEbHbI HAAEXHbIi BHELWHWA 3KpaH, 3a3eMIEHHbIA COO0MX KOHLO0B,
ONs ycTpaHeHns BAUSHUA HAa HU3KOYPOBHEBbIE M3MEpPUTEsIbHbIe CUTHaNbl BO34ENCTBUSA TOKOB, HaBeAEeHHbIX
MarHUTHBIMUW 1 31EKTPOMArHUTHBIMW NOASAMY NPOMbILIIEHHOW YacTOThl B 3KpaHax BMUTbIX nap. Mpu atom anek-
TPOHHbI UCTOYHUK CUTHANIO0B HEOBX0ANMMO ByaeT n3oNupoBaTh OT NOTeHUMana 3eMnu.

10
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MpunoxeHwe A
(cnpaBo4Hoe)

BesonacHoe npuMeHeHue

MmMetoTcs cylLecTBEHHbIE pa3nuuusi B paboTe Mexay COBpeMEeHHbIMWY aHanoroBbIM1 3MeKTPOHHBIMY U3MepUTENb-
HbIMW CUCTEMaMKn W TPaZULMOHHBIMU MACCUBHBIMU U3MEPUTENbHBIMWU CUCTEMaMU C U3MepUTENbHLIMU TpaHchopma-
TOpamMu.

HoBbiMM 1 0060 Ba)XHLIMM As UX MPUMEHEHUS ABMNAITCH XapaKTePUCTUKM B 06NacTh HU3KKMX 4acToT, NepexoaHble
NpoLEecchl NMpu BKITKOYEHUU U OTKITIOYEHUM CUCTEMbI, peaKkLMs Ha NepexoaHble PEXUMbl SNEKTPUYECKON CeTu, hasoBble
3a0ePKKU, peakumns K NepexodHbIM pexrmMam areKTpUHeckor ceTu, hasoBble 3aZiePXKKW, Harpy3oYHasi CnocoGHOCTL Mo
BbIXOAY, HEUCNPABHOCTU U aBapWiHble CUrHarbl, Kanmbpoeka. [poTMBONOCTaBNEHNE aHAMOIOBbLIX U LUMMPOBLIX MHTEpP-
helicoB HaxoasTCs B CTagun 06CyXaeHwusl.

A1 AMNNMTyaHO-YacTOTHasA XapaKTepucTMKa B 06NacTN HU3KMX YacToT

TpaanumoHHble Npeobpas3oBaTeny ¢ XeneaHbiM cepaeHHUKOM pearmpytoT Ha HU3KMe 4acToTbl 40 TeX NMop, Noka He
nponcxoanT HacbilweHne yCTpOVICTBa nepemMeHHbIM TOKOM CBbILLIE OMnpeaeneHHoro npegena sonbT Ha repu. T. e. TONbKO
OYeHb HU3KMe ypOBHU CUrHana BOCNpon3BoaAaTCHA TaKMMU npeoGpasoBaTenﬂMM De3nCKaXXeHWsi Ha HU3KMX YacToTax. Hachbl-
LLEHWE NPONCXOANT PE3KO BO BPEMSA TEKYLLEro Nonyneproaa, npy 3TOM BbIXOAHOW CUTHAMN NONHOCTBIO M BHE3AMHO ncyesa-
€T BNnoTb Ao O6paTHOl7I NONAPHOCTN. AHanoroBble SNEKTPOHHbIE N3MEPUTENBbHbIE CUCTEMBI, YKa3aHHblE B HACTOALWEM
cTaHpgapTe, HanpoTueB, MOryT MMeTb cnajg aMnﬂMTyﬂHO-HaCTOTHOVI XapaKTepuctukn B o6nacTn HU3KUX 4acToT UNu
NONHOCTBIO NPONyCKaTbh NOCTOAHHYIO COCTAaBNAK L YO CUrHana. BknoyeHune xe HU3KoYaCcTOTHOroO cbvmpra MOXET nNpuBeC-
TU K pasnun4HbiM 1 HenpegackasyemMblM nepexoaHsiM npoueccam, Ans KoTopbiX pene n Apyrne BbICOKOCKOPOCTHbIE U3MepU-
TellbHble CUCTEMbl HE NpeaHa3HaYeHbl. N3 CI'I6LI,VId)VIHeCKVIX ABITEHUA MOXHO BblAENNTb. CMELWLEeHNEe TOYKU OTCYETA,
HETOYHbLIN OTKINWK HA SKCNOHeHUWarnbHO-3aTyXalwme nepexogHble XxapakTepucTnku (I'IOFlBJ'IeHVIe NMOCTOAHHOIO HarnpshHxe-
HUSI CMELEHUsT) N HU3KOYAaCTOTHBIN 3aTyxalowmii konebaTenbHblli NPOLECcC Kak peakuusi Ha BXOAHble NnepexofHble
XapakTepUCTUKK.

Pa3p860THVIKVI pene gonXHbl oueHnBaTb BIIMSAHUE HN3KOYaCTOTHbIX COCTaBNsAKLWMUX Ha anroputMmbl U3mMepeHnst n
0ocobeHHO Ha Te, KOTOpble cneunanbHO pa3pabaTbiBaloTcs Ansa cpabaTbiBaHUs OT CMELLEHWUI HA NOCTOSIHHOM TOKe, 4YacTo
BO3HUKAIOLWMUX NPU TOKAX KOPOTKOIO 3aMblkaHUsA. TOYHOCTL, yKadaHHas B 5.6, BkniovaeT n tpeboBanne k cpabatbiBanmnio ot
CMeLLeHNs Ha NOCTOAHHOM TOKe.

A.2 MepexoaHble Nnpouecchbl NPy 3anycke 1 BbIKNIOYEeHNN

Korga onepaTuBHbLINA TOK NPUKIagbIBaeTCs K 3NeKTPOHHOMY YCTPONCTBY, CBA3AHHOMY C 3NEKTPOHHON 3MepUTeEnb-
HOM CUCTEMOWN, TO B €€ NOAKIMIOYEHHbIX LENSX BO3HUKAET NepexogHon npouece, NPUBoOAAWMNA K NOABNEHNIO HA BbIXO4e
60nbWNX YPOBHEN CUTHANOB, HE CBSI3AaHHBIX C HANWYWEM CUrHANOB Ha BXoae. ITO NapasnTHoOE siBNeHne MOXeT NPOAIUTL-
CA B TEHEHNE HECKONBKUX CEKYH M MPUBECTH K NOXHOMY cpabaTbiBaHWIO NOAKNIOYEHHbIX pene. BoikntoueHne 3neKTPOHUKK
MOXET BbI3BaTb TAKOW XXe HexxernaTternbHbin 3¢ dekT.

Mpobnema moxeT 6bITh peleHa KOMBUHMPOBAHO: NOCPEACTBOM OTKITIOHYEHUSA BbIXO4A M NOAABNEHNEM, KaK YKa3aHO
8 5.7, Nnpy ncnonb3oBaHUM AONONMHUTENBHOIO CUrHaNa, onpeAensoWero KOPPEKTHOCTb BbIXOAHOTO CUrHanNa, Kak ykasaHo B
4.4.2. Heo6x0aMmo 3a0CTpUTH BHUMaHKE HA CNeAyoWmMX acnekTax:

- BpeMeHHasi ANUTeNbHOCTb HACTPONKM NOAABNEHNA CUrHana Ha Bbixode AoMkKHa GbiTb CpaBHMMA C ANUTENb-
HOCTBIO konebaTenbHOro Npouecca 3MeKTPOHWUKK NP e€ 3anycke;

- KakoBow nomkHa 6biTb amnnuTyaa Beibpoca konebarensHOro npouecca, korga omkHo cpabortate nogaesneHne
curHana Ha Bbixoge;

- BO3MOXHOCTb HAaCTPOMKM peXxmnma OTKNIOYEeHUs BbiXxoga Ans NpeaBapuTenbHOro NogaBneHnsl curHana eue ao
BO3HWKHOBEHWSA CYLWECTBEHHOIO BbIGpOCa BO BPEMA OTKIIOUEHUS;

- MMEETCA NN BNUSHUE HATNTMYUSI UNK OTCYTCTBUSI CUFHANOB Ha BXOAAX B TeYeHWe BpeMeHU, Heobxoanmoro Ans cta-
Gunuaaummn nTaHus;

- UMEeEeTCH N BNINSIHUE KPaTKOBPEMEHHbIX NMpepbiBaHUIA B nogaYe 3NeKTponMTaHns NOCTOSIHHOIO TOKA K 3NeKTPOHU-
Ke U3MepUTenbHON CUCTEMbI BO BCEM UMK MEHbLUEM AMana3oHe BpemMeHn NogasneHns curHana Ha Bbixoge;

- MpoBeAeHbl MM UCTbITAHWA HA COOTBETCTBME CTaHAapTaMm, ONUCLIBAOWMM NapameTpbl KaHeCcTBa 3NeKTPonUTaHNus
MOCTOSIHHBIM TOKOM, BKMoUas KpaTKOBPEMEHHbIE NPepbIBaHWS B NoAaqe NUTaHUs, NyNbcaunum U KOHAYKTUBHBIE NOMEXM.

A.3 NepexogHana xapakTepucTuka

MepexoaHbIN PEXUM UITN NEPEXOAHAN XapaKTePUCTUKA MOTYT AOCTATOUHO CUNBbHO OTNIMYATLCA B 3aBUCUMOCTHU OT
nonocsl NPONYCKaHWA YacToT, XOTS SBMSAOTCS TECHO CBA3AHHBIMU C COOTBETCTBYIOWMUMUN XapaKTEPUCTUKAMU BbICOKOHAC-
TOTHON PUNbTPaALUY B ANEKTPOHUKE U3MEPUTENBHON cUCTEMBI. KOPOTKME 3aMbIKaHWA Y KOMMYTaUus, NPUBOAST K MOOXWU-
TENbHOMY MNK OTpULATENBHOMY BbIDPOCAM Ha BbIXOAE W, BO3MOKHO, K 3aTyXaloLWWM BbICOKOHACTOTHLIM KonebaHusim.
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Monb3oBaTtenb AOMKEH NPOBEPUTL OTBETHOE AENCTBME perne Ha BO3AeNCTBMA 3TUX uckaxeHun. Cnegyet nmetb
B BUAY, UTO MONMOXMTENbHbIE UMK oTpuLaTenbHble BbIBpOCH MOryT NpMBECTU K ownbkaMm cpabaTbiBaHWUsi BbICOKOCKO-
POCTHBIX pere.

Takxke Heo6XoAMMO 3HaTh, YTO B LUMPOKOMOSIOCHBIX BbICOKOCKOPOCTHLIX AU depeHumanbHbIX CXemMax UMeKTCst
OTNNYMSA B NepeaaToHHbIX XapakTepUCTUKax U3MepUTENbHbBIX CUCTEM Pa3HbIX MOKOMNEHUI, PasHbiX NPOU3BOAUTENEN, YTO
TaKKe MOXeT NPUBECTU K HEMPABUIBHbIM U OTNIUYAIOLLMMCA 3HAYEHWAM Ha BbIX0o4 e M MOBreYeT 3a OG0 CHKEHNE Hapgex-
HOCTW UIW Jaxe NoXHoe cpabaTbiBaHUe.

Mpobnem MoXeT He BO3HUKHYTb, ECNK YacToTa cpe3a aHTMSNan3nHroBoro punbTpa (hrnbTpa 3aWwmThl OT HANoXe-
HUS CNEKTPOB — AN yCTpaHeHNs 9thdeKToB HanoXeHUsi CNEKTPOB (MpW AUCKPETU3aLmMm) NOAKMIOYEHHOTO MUKpPOMNpouec-
COpHOro perne 3awutbl B TpyM uUnu Gonee pas Huxe Nnonockl NponyckaHusi M3MepuTEernibHOW CUCTEMBI U UMEIOLUUXCA
YaCTOTHbIX ICKaXXEHUN.

3ameTbTe, 4TO 5.6 BKNIOYAET NepexogHble XapakTepUCTUKN NBMEPUTENBHOW CUCTEMBbI, OnpedensieMble peakuuen
Ha CTyneH4YaTbii UMNYIbC.

A.4 dasoBas 3agepxka

3agep:ka No BpeMeHN U3MEPEHHOTO NEPBUYHOIO 3HAYEHUA B SNEKTPUUECKON CeTy A0 NpeacTaBneHusl 3ToN Benu-
YUHbI N3MEPUTENBHOW CUCTEMOW K MOAKITHOYEHHBIM CUCTEMAM perie MOXET 6biTb KOPOTKON MO CPABHEHUIO C MHTEPBarnom
BPEMEHU M3MEPEHUS U Ha NEePBLIN B3rNsig HeaHaunTenbHon. OQHaKo 3T0 MOXET CTaTb Cepbe3Hoi Npobriemon ans nwéoro
pene wnv naMepuTenbHON CUCTEMbI, CPaBHUBAIOLWEN ABE BEMUYMHbBI MOCTYNAOWMX OT ABYX Pa3NUYHbIX TMNOB U3MEpH-
TenbHbIX cuctem. JuddepeHunanbHO-TOKOBOE CpaBHEHUE SIBNSIETCH XOPOLLMM NMPUMEPOM TOTO, e BbICOKOCKOPOCTHbIE
CXeMbl YYBCTBUTEMbHbI K PA3HOCTU Ha30BLIX 3a4epXKeK Mexay ABYMs1 U3MepUTeNbHbIMU cucTeMamu. [INCTaHUNOHHbIE U
HanpaerieHHble pene U, B YacTHOCTU, KOMMEpUEeCKMe CYETUMKM IMEKTPO3IHEPIUM MOTYT UCTbITbIBATL Aaxe 60nbluve
nNpoGreMbl, NOCKOMbKY AOMKXHbI TOYHO COMOCTaBMATb BPEMEHHbIE 3aBUCUMOCTU MEXY HANPSIKEHUSIMU U TOKaMM.

CucTeMbl U3MEepPEHNS HanpPsiXeHVsi UICNOSb3YIOT MHbIE METO/bI, YEM NPY U3MepeHun Toka 6e3 nogTeepXxaeHns 4oc-
TOBEPHOCTY B MAEHTUYHOCTM 3a4ePKEK NPYU U3MEPEHUM NEPBUYHBIX CUTHAINOB TOKA U HAMPSKEHWs1.

B 5.2 onvcaHa gononHuTernbHasi BO3MOXHOCTL Mo BbiGopy ha3oBoin KOppekuuu, npegocTraensiemMmas Npou3eoau-
Tenem.

A.5 Harpyso4Hasa cnocobHoCTb

Pexum Bbixoga M3mMepuTenbHOW CUCTEMbI MO HaNPsHKEHWIO 4OMKeH ObliTb B COCTOSAHMM 06ECneYnTb TOKOM BCHO
NOAKIIOHEHHYIO Harpy3Ky, paccMaTpyBaeMylo Kak napannenbHyio rpynny BXoA40B. YBENUYEHUE Harpy3ku MOXeT NPUBECTU
K YXYALLEHWUIO TOUHOCTU (hOPMUPOBaHUS CUrHANMOB M ONpeaensieTca CONPOTUBNIEHUEM UCTOUHUKA, NMPUYEM BbIXOAHbLIE
CHrHan bl NO-NMPEeXHe My MOTYT ObITb UCNONB30BaHbI BO MHOTUX NPUNOXEHUsIX. MOXXHO NPOBECTU Naparnnernb BIIMsSIHUSI HArpy-
30K Ha TpaanLUMoHHbIe TpaHcdopmaTopsl Toka U Hanpsbkenus (TT u TH).

A.6 HeucnpasHOCTM M aBapuWHbIe CUrHanNbI

MpOeKTUPOBLUMKK [OIMKHbI UMETH BO3MOXHOCTL ONpeaenuTb XapaKkTep 0Tka3a, B YaCTHOCTM 3NMEKTPOHHbLIX KOMIO-
HEHTOB, a TaKkKe OLEHUTb BNUsIHME (PaKTOB, TAKMX, KaK NOBPEXAEHNS, 0OPbIBbI UMK TPELLUHBLI B BONTOKOHHO-OMTUYECKOM
kabene. HeBoamoxHo n3bexartb Bcex Npobnem, HO AN NPeAoTBPaLLEHUS] HEKOTOPbIX U3 HUX CYLLECTBYIOT AOMOSTHUTENb-
Hble Mepbl 6e30MacHOCTH.

B aTol cBsian pa3paboTyUnk MOXET oka3aTb NOMOLb, MPEACTAaBUB [JaHHble O BLICOKOM ObICTPOAENCTBUN CUCTEM
CaMOKOHTPOIS, NO3BONSIOWMX 06HAPYXMTb AeMndupoBaHUE Unv NoaeneHne curHanaHa eoixoge. O6patute BHUMaHue,
YTO AeMMNUPOBAHHbINA CUrHan Ha BbIXO4e MOXeT B3aMMOAENCTBOBATL ¢ pene anddepeHumnanbHON 3almTbl, YTO MOXET
NPVBECTYN K NOXHOMY cpabaTbiBaHWUIO, €CNU HE UCTIONb3YEeTCs AOMOINHUTENbHBIA CUrHAN 0 HEKOPPEKTHOCTU AaHHbIX Ans
GrOKMPOBKK OTKMIoUueHust. [MoTeps HanNpsPKeHWs Ha AMCTAHLUMOHHOM perie BbI30BET NOXHOoe cpabaTbiBaHne Unu BbiI30BET
TNOrMKy NOTepyW NoTeHumarna (ecny TakoBOW UCMONNb3YETCS), YTO OYEHb OTPAHNYNT BO3MOXHOCTY 3aLMThI.

CnocobHOCTb M3MepUTENbHON CUCTEMbI K CAMOANArHOCTUKE HE3HAYUTENbHbIX NPOBNem 1 BbI30BY HE3KCTPEHHbIX
aBapuinHbIX curHanos, 6e3 nogaeneHns unu GNokMpoBkK, AaeT obcnyXMBaloWweMy nepcoHany NepcnekTUBy pewnTb
npo6nemMy Npexae, Yem 3TO BbI30BET HEFraTMBHbIE NocneAcTBUsl. [TOPT KOMMYHMKALMKU AaHHBIX, KOTOPbIA MOXET ONOBEC-
TWTb 06 yKkazaHHOW AnarHocTuke vepes mogem unu nopt WAN, yBennumBaeT BO3MOXHOCTb TOFO, YTO CneunanucTtbl no
PEMOHTY NpMByAYT C HYKHBIMUY 3aMaCHBIMW YacTsIMU U 060pyA0BaHNEM.

A.7 Kannbposka

MocTaBwuk 06513aH 0OyUNTL NONBL3OBaTENSsl METOAAM, MPU NOMOLLY KOTOPbIX NPOBOAUTCH NepBUYHan kKanubpoBka
M3MepUTENBLHOM CUCTEMBI M NOAAEPKUBAETCS B AanbHenweMm. B yactHocTH, ygocTtoBeputhes, YTO NnoctaensieMmein U9Y
MMEET XapaKTepPUCTUKU, KOTOPbIE MOTyT NOTPeboBaTLCA 1151 BbINOMHEHUSI METOANKU KannmGpoBKN.

MocTaBLWMK M3MEPUTENBHON CUCTEMBI JOMKEH yKa3aTb 3aKa3umKy, 4TO Aenarb C KanmbpoBKOW CUCTEMBI B Criyyae,
KOra ocyLecTBNSeTCs 3aMeHa HeMCNPaBHOIo 3NEKTPOHHOIoO MOAyNs NpeobpasoBaHus.
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A.8 UndpoBbie nHtepdencoi

HacTtosiwun ctaHgapt onuceiBaeT TONbKO HU3KOYPOBHEBbLIE aHANOroBble MHTEpPdENCHI, BKMNIOYasi BCTPOEHHbIE B
6onbwye CMCTEMbI C HANMUUEM MHTEPE ENCOB LM POBLIX AAHHBIX U KOrA4a MHTeponepabenbHOCTb A1 aHANOTOBbIX UHTEP-
thelCcoB ABNSIETCA BAXHOM KaK ANisi NpovM3BoguTenen, Tak v Ans nonb3oBaTenemn.

Lincbpoebie nHTepdelickl TpebytoT cneuundukaymm Npoue ccoB AMCKPETU3aLmMm, NPOU3BOANTENBHOCT U MHOTOYPOB-
HEBOCTU CNOEB NPOTOKONa Nepedaydn AaHHbIX 4N obmeHa mexay nameputensHon cuctemoli u pene. UHtepdencsl umd-
POBbIX AaHHbIX ANsi NpegocTaBneHnst uHdopmaumm ob anekTpuyeckon ceTu npeactaeneHsl B ctaHaapTax IEC 61850-9-1,
IEC 61850-9-2, IEC 60044-7 n|IEC 60044-8.
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MpunoxeHne OA
(obsazaTenbHoOe)

CBefeHUA 0 COOTBETCTBUU CCbINTOMHBIX MeXAYHapoAHbIX CTaHAApTOR
HauuoHanbHbLIM cTaHaapTaMm Poccuinckon ®eaepauunm
M OeNCTBYIOWMM B 3TOM KayecTBe MeXrocygapcTBEHHbIM cTaHAapTam

Tabnwua JA1

OB60o3Ha4EHWE CCbITOYHOTO MEXAYHAPOAHOMO CreneHb COOTRETCTEUS OBGo3Ha4eHe U HAUMEHOBaHUE COOTBETCTBYIOLLENO
craHpapTa HaLUMOHANBLHOTO cTaHaapTa
IEEE Std 525™ - *
IEEE Std 1050™ - *
IEEE Std C37.90™ - *
IEEE Std C37.90.1™ - *
IEEE Std C37.90.2™ - *
IEEE Std C57.13™ —_ *

* COOTBETCTBYIOLLMI HALMOHATNbHbIN CTaHAaPT OTCyTCTBYET. [l0 €ro yTBepXAeH!si pEKOMEHAYETCS UCNONb3oBaThb
nepeBos Ha PYCCKMii A3bIK AaHHOTO MeXAyHapoAHOro ctaHaapTa. MepeBoa 4aHHOrO MexayHapoaHOro ctaHgapTa Ha-
xoauTtest B PefepanbHOM MHBOPMALUMOHHOM (DOHAE TEXHUHYECKUX PErNamMeHTOB U CTaHJApTOB.
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IEEE P1331 Draft 8.3, April 1999: Trial use standard for low energy analog signal inputs to protective relaying (IMpoekr 8.3,
anpenb 1999. MNMpo6HbIN cTaHaAapT ANA 3aWMTHBIX perne co cnaboToYHbIMY aHaNoroBbIMY BXO4aMM)
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