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Mpeancnoeue

1 PASPABOTAH ®epepanbHbiM rocyfapCTBEHHLIM YHUTAPHBIM NpegnpuaTuem «Bcepoccuickuini Ha-
YYHO-UCCNEea0BaTeNbLCKUIA MHCTUTYT MeTponorudeckon cnyxbe» (OIyrn «BHUMAMC»), ObwecTtBom ¢ orpa-
HU4€HHOW OTBETCTBEHHOCTbIO «Hay4Ho-npou3BoacTBeHHoe npegnpusitne Mapc-Oxepro» (OO0 «HMM Mapc-
JHepro) Ha ocHoBe cOBCTBEHHOTO NepeBoaa Ha PYCCKMIA A3blK aHMMOA3bIYHOW BEPCUM CTaHZapTa, yKas3aHHOro
B NyHKTE 4

2 BHECEH TexHu4yeckum komuTeTom no ctaHgapTtusaumm TK 445 «MeTponorus ydyera aHepro-
pecypcoB»

3 YTBEPXJOEH W BBEOEH B OEWCTBWE MMpukasom ®enepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio 1 MeTponoruu ot 27 aerycrta 2025 r. Ne 933-ct

4 HacToswmin cTtaHOapT MAEHTUYeH MmexayHapogHomy ctaHgapTty M3K 61869-9:2016 «TpaHcdop-
MaTopbl u3aMepuTensHele. Yacte 9. Lludpoeon nHTepdenc AN M3MepuTenbHbIX TpaHcopmatopor (npe-
obpaszosatenen)» (IEC 61869-9:2016 «Instrument transformers — Part 9: Digital interface for instrument
transformers», IDT).

Mpy NpUMEHEeHUM HACTOSILEero cTaHgapTa PekoMeHayeTca UCMNOoMNb30BaTh BMECTO CChINMOYHbIX MeXay-
HapoAHbIX CTAHOAPTOR COOTBETCTBYHOLME UM HALMOHANbHLIE CTAHAAPTLI, CBEAEHUS O KOTOPLIX NPUBEAEHL! B
JononHuTensHoM npunoxeHun JA.

CHockM B TeKCTe cTaHAapTa, BblAeNeHHbIE KYPCUBOM, NPUBEAEHE! ANS NOSICHEHUS TEKCTA CTaHaapTa

5 BBE[OEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmu3sayuu e Pocculickol ®edepayuu». VMHgopmayus ob us3-
MeHeHUSX K HacmosuwieMy cmaHd0apmy nybrukyemcs e exez00HOM (10 COCMOSHUK Ha 1 AHeaps meKyuwieao
e2o0a) uHghopMayuoOHHOM yKazamerne «HayuoHanbHble cmaHOapmebi», a oguyuanbHbil MeKcm usMeHeHul
U MONPasoKk — 8 eXeMeCcsyHOM UHGOPMaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
nepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmayouwiee ygedomneHue bydem
onybnukogaHo 8 6ruxaliweM 6bINycke eXeMecsYHo20 UHGOoPMayUuOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomsemcemaeyioujas UHGopMmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obueao nofib3o8aHus — Ha oguluansHoM calime QedepanbHo20 azeHmemea no
MexXHUYEeCKOMY peaynuposaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

MepeyeHb ctaHgaptoB M3K cepum 61869 nog obwmm HaummMeHoBaHuem «TpaHcdopMaTopbl M3Mme-
puTenbHble», paspabaTteiBaeMblx TexHudeckum komutetom TK MOK 38, HaxoguTcsa Ha anekTpPOHHOM canTe
M3K: www.iec.ch. O63op paspabatbiBaemblx/paspaboTaHHbIX CTaHAapPTOB Ha gaTy nybnukauun HacTosLwero
cTaHOapTa NpeacTaBneH HUXe.

c 5 PaspabaTtkiBaemblii/ Mepepaba-
ep::;Ho abi'i:”HMﬂamK"uaﬂ pazpaboTaHHbIA HaumeHoBaHWe cTaHgapTa ThiBAEMbIH
Adp ctaHgapt M3K ctaHgapt M3K
61869-2 [ononHuTteneHble TpeboBaHWA K TpaHcopMmaTopam 60044-1
TOKa 60044-6
M3K 61869-1 4 [ononHuTtensHble TpeboBaHWA K MHOYKTUBHLIM i
O6uwme TpeBosaHus B1865-3 TpaHcopmaTopam HanpsKeHns 6e0H-2
K MSMEPUTETBEHBIM JononHuTensHble TpeBoBaHUs K KOMBUHMPOBAHHbLIM
61869-5 [ononHutenbHbie TpeBOBaHNA K EMKOCTHBIM TPaHC- 60044-5
chopmaropam HanpsxeHus
[ononHutensHble TpeboBaHUA K 3NEKTPOHHLIM
BHEE0T TpaHcopmatopam HanpsKeHns! Q001
61869-8 [ononHutensHbie TpeGoBaHUA K 3NEKTPOHHLIM
TpaHcdopMmaTopam Toka
61869-9 Lindoposoii MHTepdenc ona namepuTenbHbIX TpaHC- 60044-8
dopmaTtopos (Npeobpasopatenei)
61869-10 [ononHuTtensbHele TpeboBaHWUA K MarnoMOLLHbIM Mac-
MK 61869-6 CMBHLIM TpaHcdopmaTopam (npeocbpasoeartenam) Toka
HononHuTensHble HononHuTtensHble TPEOOBAHUA K ManoMOLLHEIM
obuwwme TpeboBaHuna 61869-11 naccuBHbIM TpaHcdgopmartopam (npeobpasoBaTensm) 60044-7
K MarnoMOLLHbIM HanpsXeHUs
WN3MEPUTENBHbBIM
TpaHcopMaTopam [ononHuTtensHele TpeboBaHWs K KOMBUHMPOBAHHLIM
(npeoBpasosaTenam) 61869-12 3MEKTPOHHBLIM U3MEPUTENBHBLIM TpaHcdopMaTopam
N KOMBMHMPOBAHHLIM aBTOHOMHBLIM TpaHcdopMa-
TopaMm (npeocBpasoBartenam)
61869-13 TpeboBaHUsA K aBTOHOMHOMY YCTPOWCTBY CONPSAMXEHUSA
C WuHoW npouecca (YCLLU)
61869-14 HononHuTtenbHble TpeGoBaHus K TpaHcthopmaTtopam
NOCTOAHHOTO TOKa
61869-15 HononHuTtenbHble TpeboBaHna K TpaHchopmaTopam
MOCTOAHHOTO HaMNPSKEHWA

Hactoawumi ctaHgapT SBnNAeTcsa OgHUMM M3 CepuM CTaHOapTOB Ha U3MepUTenbHble TpaHcdopmMaTopsbl
(npecbpasoeartenu) (UT) M3K 61869. CtaHaapT 4ONOMHSET OaHHYH CEpUD CTaHOApTOB, B YacTHOCTU, Oe-
Tanu3anpyeT MHOIOYPOBHEBYIO KOMMYHUKALMOHHYK apxXuTekTypy nogctaHuui ana WT (cepwn ctaHgapToB
M3K 61850).

CTtangapT Takke MokasbiBaeT 3kcnepram B 0bracTv MaMepeHuin obLLyio KOHLEenuuio U MeTogbl, Npu-
MeHsieMble ANS U3MepUTENbHbIX 1 3alMTHbBIX TpaHcopMaTopoB B cepun ctaHaapToe M3K 61850, sknoyasn
obyuarlnn maTepuan, TakoW Kak NpUMepPbl U MOACHEHUS.

Mo cpaBHeHUtO co cTaHaapTamu Ha UT cTaHgapTbl HA KOMMYHUKALWOHHBIE TEXHONOMMK NOOBEPrarTCs
NOCTOSIHHBIM M3MEHEHUAM, KOTOPbIE, KaK oXuaaeTcs, npogomkarca U B byaywem. CyluecTBeHHBIA ONbIT, Ka-
caTenbHO NPUMeHeHUs BCTPOEHHOW HemnocpeacTBeHHo B UT aneKkTpoHMKK, OomxeH ObiTk 0000LeH, Tak Kak

3TOT BUAO OGODyE,OBaHVIH LWWMPOKO eLle He pacnpoCcTpaHeH B MPOMbILLIIEHHOCTH U He NPOU30LWo hopMupoBa-
HWHA CUCTEMbI MOHATHIA.
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MecTo gaHHOro ctaHgapTa OTHOCUTeNnbHO cepun ctaHgapToB MAK 61850

Cepusa ctangaptoB M3K 61850 ncnonb3ayeTca ANsi KOMMYHMKALUWKW CETEN U CUCTEM C Lienbio aBToMaTu-
3aumum nogctaHumM. CamMble BaXHbIe YacTW 3TOW CEpPUM CTaHAAPTOB ONpenensoT:

a) MHOpMaLMOHHbBIE MOLENN AN CUCTEM aBToMaTU3aunmM NoacTaHLnm;

b) mogenn UT u gpyroro TexHnyeckoro ocGopygoBaHust (KOMMYTaToOPkl M BbIKITIQYATENN), @ TaKke Mogenu
cyUCTEM aBTOMaTM3auuy NOACTaHUMK (CUCTEMbl AN 3alWnTel U U3MepeHnin). [JaHHble Modenu onpegeneHsl B
M3K 61850-7-3 n M3K 61850-7-4;

C) CBA3b MEXAY MHTeNneKTyanbHbIMU 3NEKTPOHHLIMK ycTponcTBamu (nanee — IED) cuctembl aBTOMa-
Tn3aumu nogctaHumm. Obwmne mogenu onpegenedsl B M3K 61850-7-2, a otobpaxeHne KOMMYHUKALWUOHHOIO
cTeka onpegeneHo B M3K 61850-8-1 1 M3K 61850-9-2;

d) AA3bIK KOHUIypaLMKW, KOTOPLIA 0OBIYHO OMKUCEIBAET acneKTbl KOHUIypaunun cuctemM aBToMaTnsaumm
nogctaHuum npeactaened B MOK 61850-6;

€) UCNbITaHWSA Ha COBMECTMMOCTb KOMMYHWUKaLMOHHBIX MHTepcencos |IED cuctem aBTOMaTn3aymm noa-
CTaHUMKW, BKNOYas UX MOAENMW OaHHbIX. McnblTaHWA HA COBMECTUMOCTL onpeaeneHbl B M3K 61850-10.

Kak npaBuno, B TpagMunoHHON nameputensHon cucteme |[ED Tak e, Kak U KOHTpOnnepbl UM ycTpon-
cTea P3A Ha ypoBHe aHanoroBeIX CUFHanoB, HeNocpeacTBeHHO npucoeguHeHsl K AT. B aTom crniyyae mogenu
BkrtovaT T 1M coeduHeHHble C HUMKM ycTpoicTBa. OOHAKo 3TO HEe eAVHCTBEHHLIM BapuaHT peanvaauuu.
B cniyyae ecnuv anekTpoHuka obbeguHeHa HenocpecTBEHHO B aNeKTPOHHLIX VT, To BbileynoMsHyTele Moae-
N JormkHbl BbITe peanu3oBaxbl B paMmkax AT n UT gomkeH noggepxnBatb KOMMYHUKALNOHHbLIA MHTepgeNnc.
Bnok anekTpoHHoro AT, kOTOpbIA OTBEYAET 3a 3TO, M3BECTEH Kak yCTPONCTBO conpsxeHus (YC).

M3K 61850, byay4n ceprein OpUeHTUPOBAHHbIX HA CUCTEMY CTaHOApTOB, OCTABNSAET MHOXECTBO OMNUMA
OTKPBITEIMW ANA peanu3aunn TpebosaHuii HacToswWwer 1 ByayLiein NoanepXKn NoACTaHLUMA pasHelX pasmepoB
M YPOBHEW HanpshKeHus.

HacToAawmin ctaHgapT HOpMUPYET OOMNOMNHUTENbHbIE OFpaHUYeHns Ha LUdPOBOA KOMMYHUKaLMOHHBINA
MHTEepdenc Ansa Toro, YTobbl YMEHbLUWUTL KONMYECTBO TEXHUYECKUX, pelleHuid, Tpebyemoe ons OOCTWXEHNUS
B3aUMOZENCTBUA C UMPPOBLIM MHTEpERCcoM MeXay M3MepuTenbHbIMKU TpaHcopmaTopamu U obopynoBa-
HUEM, UCMOMb3YILWWUM LMPOBOR curHan [Hanpumep, 3aluTHele perne (ycTporctea P3A), CHETYMKN UK KOH-
Tponnepsl].

CraHgapt M3K 61869-9:

- 3ameHseT ctaHgapT MOK 60044-8 B yacTu UMPOBLIX peLleHuit;

- ctaHgapTtuaupyet TpeboBaHua k UT c uudpoBbiM MHTEPEENCOM COMMacHO Cepuu CcTaH4apToB
M3K 61850; nogobHo ToMmy, kak npegcrasneHo B M3K 62271-3 ons pacnpenenvTenbHbIX YCTPONCTB;

- BKIIOYaEeT MNOMNOXeHWs, coBmecTumble ¢ pokymeHtom UCA MexoyHapooHow rpynnbl Nonb3oBa-
Tenen «PykoBoacteo Ona peanusaunn LMPOBOro uHTepdernca U3MepuTerbHbIX TpaHcdopmMaTopoB B
M3K 61850-9-2»;

- ucrnonbayer MO3K 61588-Ed.2 pgna cuHxpoHu3aumu BpemeHn c¢ onuuen 1PPS  (cormacHo
IEC/IEEE 61850-9-3).

0O630p uudcposoro UHTepcpeiica oNA U3MepUTENbHLIX TpaHcopMaTopoB

O6was bnok-cxema UT c undpoBbiM BeIXOOOM NpeActaeneHa Ha pucyHke 901. OHa gemoHcTpupyer,
Kakum obpasom MHopMauusa 0 TOKe W/WMKM HanpsXeHun, nonyvyeHHas OT BTOPUYHOrO KoHeepTepa (SC Ha
pucyHke 901), mocTynaet B 06LWKiA BNOK, MapKMpPOBaHHbIN, KaK YyCTPOMCTBO COMpsiKeHus. YCTpPOWCTBO conps-
KeHWs1 BbINorHsaeT Bcko 06paboTky AaHHbIX (OcyLlecTBNeHne BblbopkK, aHanoro-uudgpoBoe npeobpasoaHue,
BbluUCNEHWE, hopmaTupoBaHue coobleHus, u T. 4.) HeobxogumMyro Ansa npouegypbl NocnefoBaTernbHOro no
BpPeMEHW BbiBOAA NMOTOKA BbIXOAHbIX AAHHbLIX COrMacHo 3ToMy cTaHAapTy. B HacToswem ctaHgapTe ycTpon-
CTBO COMpSXeHMs ABnaeTcs (pM3nM4eckoin eguHULEn (annapaTHoe CPeacTBO), KOTOpoe Mcnonb3yeTcs Ans cbo-
pa v nepefgayv UMdpPOBLIX BbIXOAHbBIX AaHHBLIX B 00LWYO WWHY npouecca.
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SC of ECTa (meas.)

SC of ECTb (meas.)

SC of ECTe (meas.)

SC of ECTa (prot.)

|

SC of ECTD (prot.)

YCTpoHCTBO CONIPKEHUA Tadposos

SC of ECTc (prot.)

BBIXOA

SC of ECTa neutral

SC of EVTa

| SC of EVTb

| SC of EVTe

SC of EVT neutral

i

CHAXPOHH3AIHA

ITmramue

Bxox

| SC of EVT busbar

Ob6o3HauyeHust:

SC of ECT — BTOPWYHbIN KOHBEPTEP 3NEeKTPOHHOro TT;

SC of EVT — BTOpPUYHLIN KOHBEPTEP 3NEKTPOHHOro TH;

meas. — M3MepUTenbHbIA; prot. — 3aWuTHLIN; neutral — HerATpank; busbar — wnHa

PucyHok 901 — O6wag 6nok-cxema aneKTpoHHOro M3MepUTENBHOro TpaHcdopMaTopa ¢ LMdpoBbIM BLIXOAOM

yCTpOl;ICTBO conpsiXeHua cMmogernmpoBaHo Kak OOHO (VEJ'IVI HECKOMNbKO JTOTMYeCcKux yCTpOIﬁCTB), KOTOpOe
COLAepPXUT MHOXeCTBEHHbIe Norn4eckne yanbl, Kak npeCctaBneHo Ha pUCyHKe 902.
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Merging unit (physical device)
LPHD Logical device "ooodMUnn™
PhyNam -
PhyHealth Logical node LLNO
InnATCTR1
. . MSVCB03
la Amepvimihegl. SvEna = TRUE
pSv.q ; , DatSel = PhaMeas]_
4. | Dataset PhsMoas1 e =
InnBTCTR2 X 'In'nA'FCTR1 AmpSv.instMag.i [T SmpRate = 4 800
la B AmpSv.instMag.i | INNATCTR1.AmpSv.q | | APPID = 0 x 4003 4800
AmpSv.q “=~Is| INnBTCTR2.AmpSv.instMag.i neASDU = 2 samples
InnBTCTR2.AmpSv.q per
InnCTCTR3 INnCTCTR3.AmpSv.instMag.i second
le AmpSv.instMag.i | _.--I' 7| INNGTCTR3.AmpSv.q
AmpSv.q InnNTCTR4.AmpSv.instMag.i
« InnNTCTR4.AmpSv.q
4" | UnnATVTR1.VolSv.instMag.i
InnNTCTR4 - e wv.Instiviag
In = l:l:pSv.instMag.i ,»* | 4 UnnATVTR1 VoSul.g
AlTIpSVq i B UﬂnBTVTRZ;VOlSV.'inStM_ﬂg.i' MSVYCBOo4
" 4 UnnBTVTR2VaSqu : o stna = TRUE
umnarviRt | GnGTVIRG NS | | oo Eretese
Ua VolSvinstMag.i |/ 1 A nnNTVTRA VoiS: d N | ~t 1]
VoiSv.g ) e ] | o e 14 s
FFL Yoievd APPID = 0 x 4 004
’ —
UnnBTVTR2 ’,' J ? neASDU =6
Us VolSvinstMagi |~ 7|/
VolSv.q o
[}
:’ i'
UnnCTVTR3 ; "' /
Ue VolSv.instMag. |
VolSv.q /
'l
UnnNTVTR4 /
Un VolSv.instMag.i |
ISv.q
Instantiate to UnnNTVTR4 Instantiate to MSVCB04
LN TVTR Standard MSVCB Standard
VolSy LN class SvEna CB class
NamPIt DatSet
SmpRate
APPID
neASDU
O6o3HaueHus:

Merging unit (physical device) — yCTpOWCTBO conpsbkeHus (chranyecKoe YyCTPOWCTBO);
Logical device — noruyeckoe ycTponcTBO;

Logical node LLNO — noruyeckuin yaen 0;

Dataset — Habop gaHHbIX;

Samples — BbIBOPKK;

Samples per second — BbIOOPOK B CEKYHAY;

Instantiate — peanuaoBatb Kak;

Standard LN class — cTtaHaapTHbIN Knacc norudeckoro yana (LN);

Standard CB class — ctangapTHbIA knacc bnoka koHTpons (CB)

PucyHok 902 — O6was nnnoctpaums obbeKkToB B rpaHuuax (BHYTpU) YCTPOWCTBA CONPSHKEHUA (Nprmep)
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MamepeHus Toka u HanpsXXeHWs Ha npuMepe YyCTPoUCcTBa conpsXeHns Ha pucyHke 902 cmogenupoBaHsbl
no M3K 61850-7-1 npy NCNONb30BaHUK CrieayoLWwmx NOrM4ecknx yanos:

- knacc TCTR no M3K 61850-7-4, ycTaHaBnNuMBaeMblil MHOAMBUAYANLHO ANA KaXOoW u3 Tpex a3 Toka
TpaHcdopmaropa U ona U3MepuTenbHOW HEWTpanu ToKa;

- knacc TVTR no M3K 61850-7-4, ycTaHaBnuMBaemblil MHAUBUAYANLHO ANSA KaXO0W U3 Tpex a3 Hanps-
XXeHWA TpaHcopmaTopa u Ans N3MepuTenbHOW HENTPanM HanpPsKeHus;

- normdeckmin yzen 0 (LLNO), cogepxawmin aksemnnspbl GMOKOB KOHTPOMNsS BblGOPOYHLIX 3HAYEHWH
(B npumepe ato MSVCBO03 n MSVCBO04) gns ynpaBneHusi O4HOBPEMEHHON NybrunkaLmMen NoTOKOB OaHHbIX B
cooTBeTcTBMM ¢ M3K 61850-9-2 B 3TOM npumepe: oguH Bnok ¢ 4800 Bbibopkamu B cekyHOYy 1 2 BbIDOpKamu
B Kagpe, YTO COOTBETCTBYeT YacToTe KagpoB 2400 kagpoe B cekyHay w apyroin 6nok ¢ 14400 BeiGopkamu B
cekyHay v 6 Beibopkamu B Kagpe, YTo TakKe COOTBETCTBYET YacToTe kagpos 2400 kaapos B cekyHay), U Habop
LaHHbIX ANA yNpaBneHns cogepkaHneM LM poBbIX BbIXOAHbIX COOBLLEHUI BbIGOPOYHBIX 3HAYEHWIA.

MprMeHseMble YacToTa QUCKPeTU3aUnn, CMHXPOHU3aUns BPeMeHU, KOHTponbHble Briokn n Habop gaH-
HbIX TaKKe onpegerneHbl B HACTOALEM cTaHaapTe.

dusnyeckas peannsauns BblLLEYNOMSHYTbIX MOHATUA MOXET U3MEHSTLCS B 3aBMCUMOCTU OT UCMOSb3Y-
eMOro TeEXHMYECKOro onpeaeneHns Toro, Kakme Yactu Heobxoaumel ans daktnudeckon peanusauyum UT. OguH
M3 NPUMEPOB TakoW peanusauuu npencraensaeT cobor 3MeKTPOHHLIN MaNOMOLLHbLIA U3MEPUTENbHBLIN TPaHC-
dopmatop (nanee — OMMWT) ¢ BCTPOEHHbLIM LM(POBLIM BbIXOAOM AaHHbIX, NMPEACTABMNEHHbIM Ha PUCYH-
ke 903 v bonee nogpobHO oNKcaHHbIR cepueln cTaHgapToB Ha npoaykuuio MOK 61869 (vactn 7, 8, 12, 14, 15).

T :} sensor H converter H fransmitting system H converter }— Cp\
A Phase Current
| Instrument
';} sensor H converter H transmitting system H cohverter }— | Transformer
B Phase Current | | System
I ‘;} sensor H converter H fransmitting system H converter }—
C Phase Current | |
I ';} sensor H converter H fransmitting system H converter }— I
Neutral Current | Marging |
unit ;o
| >} sensor H converter H transmitting system H converter }— I D'?na{
A Phase Voltage | | Outpu
! :} sensor H converter H transmitting system H converter }— |
B Phase Voltage | |
: :} sensor H caonverter H fransmitting system H converter }— |
C Phase Voltage |
i =} sensor H converter H transmitting system H converter }— | S_yncrlmmzmg
Neutral Voltage Signa
b i o e e e e e e e, i o, e o
O6o3HaueHus:

Sensor — gaTtyuk (ceHcop);

Converter — koHBepTep (npeobpasoBaTenk);

Transmitting system — cucTtema nepegayu (curHana);
Merging unit — ycTponcTBo conpsxeHus (c WwuHon npouecca (ganee — YC(LU));

Instrument transformer system — TpaHcgopmaTopHasa cuctema;

Digital output — undpoBoi curHan Ha BbIXOAE;
Synchronizing signal — curHan cMHXpoHU3aUun

PucyHok 903 — 3neKTpOoHHBIA ManoMOoLWHLIA M3MepPUTENLHEIN TpaHchopMaTop ¢ UMGPOBLIM BbIXOAOM
(KoHUenTyarnbHbIA Nprmep)

He o6sa3aTenbHo, YTOGbl BCE KOMMOHEHTHI, M3oBpaxeHHble Ha pucyHke 903, Bbinu BKMOYEHb. [nd
YTOYHEHUS: 3MNEKTPONMTaHWe He NMPeacTaBneHo Ha cxeme. MT MoxeT BbiTb peanv3oBaH B BULE eOWHUYHOIO
YCTPOICTBA UMM HECKOMbLKUX YCTPOMCTB. Hanpumep, MoryT 6biTh pasgensHbie yCTpoNCcTBa ANs Kaxaon gasbl,
BKITIOYAIOLLME NepBUYHbIe OaTYMKU HAMPSHKeHWs UMK ToKa, NepBuYHbLIe KOHBepTepsl (NpeobpasosaTtenu), a
Takxe BCe BTOPMYHbIE KOHBEPTEpPLl M YCTPONCTBA COMPSKEHUs B OTAENbHbLIX KOpnycax, pasMeLleHHbIX B OKUC-
neTyepckom nomelleHun. KonvyecTBo NepBUYHbLIX BXOO0B U WX TUMOB (HAnpsKeHus WK TOKa) B OTAENbHO

Vil
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B3ATOM M3MeEpPUTENbHOM TpaHcopMaTope MOXET OTNMYaTbCcH OT M30BpaXKeHHbIX Ha AAHHOM PUCYHKe ane-
MEHTOB.

[na cpaBHeHus, Ha pucyHke 904 npeacTaeneHo rpacuyeckoe M3obpaxeHue obLyen BNok-cxemsl ycTa-
HOBKMW, C UCMONb30BaHNEM aBTOHOMHOIO (OTAENBHO CTOALLEro) YCTPOMCTBA COMPSKEHWS C LUMHOW npouecca
(YC(LWW)). B oTnuumMe OT yCTPOMCTBA COMPSKEHUSA, BCTPOEHHOro B T, aBTOHOMHOE YCTPOWCTBO COMPSIXKEHUs!
ABMAETCH OTOeNbHbIM M3genuem, 4ONoNHUTenNbHble TpeboBaHns K KoTopomy HopMmupoBaHel MOK 61869-13.
OHOo nogknyaeTcs CBOMMK BXogamu K Bbixogam WT, KOTOpble COOTBETCTBYIOT TEXHUYECKUM TpebGoBaHMAM
onHoro u3 cepwu ctaHgaptToB M3K 61869. KonnyecTBo BXOLOB W MX TWUMbI (HANPSKEHWE UMK TOK) MOMYT ObITh
OTNUYHBl OT NpeacTaBneHHbIX Ha pucyHke 904. [laHHble, BblAaBaemble YCTPOWMCTBOM COMPSXKEHUS UMW anek-
TpOHHbLIM AT cO BCTPOEHHBLIM YCTPONCTBOM COMPSXKEHUSA OOMKHBI COBNaAaTth (3a UCKIMHYEHWEM TOrO criyyas,
uTO BblgaBaemsble YC OaHHble MMEHT MEHbLUYK TOYHOCThL BCNEACTBME KACKagHOro BKMHYEHWS TOMHOCTHbLIX
XapaKkTepucTuK oThenbHO 3agaHHblx gns MT v gna YC).

Instrument Transformer {2
A Phase Current ’\
Instrument Transformer e
B Phase Current '\
Instrument Transformer o
C Phase Current }\
Instrument Transformer gr:::
Neutral Current ’\ merging
i Digital
Instrument Transformer o Hni
A Phase Voltage '\ (SAMU) outpul
Instrument Transformer o
B Phase Voltage ’\
Instrument Transformer T
C Phase Voltage \ ¢
Instrument Transformer Synchronizing
Neutral Voltage signal
IT output sighals

{analogue or digital)

O6o3HauveHus:

Instrument transformer (IT) — namepuTtensHbIA TpaHcdopmatop (AT);

Stand alone merging unit (SAMU) — aBToOHOMHOE YCTPOWCTBO conpsikeHus (¢ WwuHon npouecca YC(L));
Phase current — cha3oBblIii TOK;

Neutral current — Tok HelTpanu;

Phase voltage — dazoBoe HanpsxeHue;

Neutral voltage — HanpsaxeHve HeRTpanu;

IT output signals (analogue or digital) — curHanel Ha Beixoge UT (aHanorosble MN LUGpPoBLIE);

Digital output — unchpoBon curHan Ha BbIXOAE;

Synchronizing signal — curHan cMHXpoHU3auuu

Mpwmep npeacTaeneH B ctaHaapte MIK 61869-131).

Pucyrok 904 — ABTOHOMHOE YCTPOWCTBO CONPSXEHMA (KOHLENTYanbHbIA NpUMep)

1) C 2021 2. deticmeyem M3K 61869-13:2021 « TpaHcchopmamops! usMepumensHsle. Yacme 13. AemoHomHoe
YCMpoUcmeo ConpskeHUs ».
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TPAHCPOPMATOPbI UBMEPUTENbHLIE
Yactb 9
Uudcdposon nHtepdeinc ana MuaMepuTenbHbIX TpaHcopMaTopoB (Npeo6Gpa3oraTenen)

Instrument transformers.
Part 9. Digital interface for instrument transformers

Data BBepeHusa — 2025—12—01

1 ObnacTb NnpUMeHeHus

Hactoawwuin ctaHgapT sBnseTcs YacTblo cepun ctanHgaptoe M3AK 61869, pacnpocTpaHaoWwencsa Ha us-
MepuTenbHble TpaHcopMaTopsl (danee — WT), u cogepxut JononHuTenbHble TpeboBaHua Kk VT, ocHalweHr-
HbIM LMdPOoBbIM BbiXxogoM. CTaHgapT OOMKEeH MUCMONb30BaTbCA COBMECTHO co ctaHaaptamu MOK 61869-1
«TpaHchopmaTopbl MamepuTeneHele. Yacts 1. Obwue TpeboBaHua» n M3K 61869-6 « TpaHcdopmaTopkl M3-
MepuTenbHble. YacTe 6. [JononHUTeNbHble 0bwMe TpeboBaHUA K ManoMOLLHbIM U3MepUTeNbHLIM TpaHctop-
maTopam (npecbpa3zoBaTtenam)». B gononHeHwe K JaHHOMY CTaHOapTy crefyeT MCMNonb3oBaTb CTaHOAPTHI,
cofjepXaline cneyndudeckne AononHuTenbHble TpebosaHua k UT (cepms MOK 61869 vactn 7, 8, 12, 13, 14
n 15).

Hactosawwmin ctanpapt cooeput TpeboBanuns kK UT ¢ undpoBbiM MHTEPENCOM MPU ero NPUMeHEHUK
B Lenax naMepeHusa. CtaHgapT ocHOBaH Ha cepun ctaHgapToB M3K 61850, BknoYaeT NonoXeHua coBme-
cTUMbIe ¢ fokyMeHToMm UCA MexayHapogHow pynnel nons3oBaTenein « PykoBoACTBO ANA peanu3aunm uud-
pPOBOro UHTepdenca namepuTensHbix TpaHcgopmatopos B M3K 61850-9-2», coaepxut TpeboBaHMs COOT-
BETCTBYHOLWMX nogpasgenoB ctaHgapta MOK 60044-8 (B 4acTn UMPOBLIX pelleHnid) U B 3TOM 4acTu ero
3ameHsieT. CTaHAapT COAepPXWUT AOMNOMHUTENbHbIE MONOXEHWs, BKIKYaKWMe CUHXPOHM3aUUK BpeMeHW no
ceTn B cooTeBeTtcTBuMM ¢ MOK 61588.

2 HopmaTuBHLIE CChINKK

B HacToswem cTaHdapTe UCNonb30BaHbl HOPMATUBHLIE CChIMKKW Ha criefdylolne cTadgapTsl [Ans gatu-
POBaHHbLIX CChINOK MPUMEHSOT TONLKO YKazaHHOe M3[aHue CChINMOYHOro cTangapTta, Ans HeadaTupoBaHHbIX —
nocrnegHee nagaHne (BKNYaa Bce U3MeHeHUs)]:

Pazgen 2 M3K 61869-6 npumeHsieTcs co criegyoLwmmMn JONONHEHUAMM:

IEC 61588:2009, Precision clock synchronization protocol for networked measurement and control
systems ([1poToKON TOYHOWN TAKTOBOW CMHXPOHM3ALUN AN CETEBbIX CUCTEM U3MEPEHWs W ynpaBneHns)

IEC 61850-6:2009, Communication networks and systems for power utility automation — Part 6:
Configuration description language for communication in electrical substations related to IEDs (CeTu u cucre-
Mbl CBA3M ANs aBTOMaTu3auuy aHeprocucTemM obLuero none3oBaHud. YacTs 6. HA3bik onvcaHus KoHdurypauum
AN CBA3W MeXAY MHTeNneKkTyanbHbIMW 3NeKTPOHHBIMW YCTPONCTBAMM Ha 3NeKTPUYECcKUX NOACTaHLMUAX)

IEC 61850-7-1:2011, Communication networks and systems for power utility automation — Part 7-1:
Basic communication structure — Principles and models (CeTun 1 cucTeMbl CBA3KM ANA aBTOMaTM3aLMy SHEpPro-
cuctem obuiero nonb3oBaHus. Yacte 7-1. Basosas cTpykTypa cBA3u. MpuHUKUNEI 1 MOLENW)

MapaHune ochbuumnansHoe
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IEC 61850-7-2:2010, Communication networks and systems for power utility automation — Part 7-2:
Basic information and communication structure — Abstract communication service interface (ACSI) (Cetn
W cUCTEeMbI CBSI3W ANS aBToMaTu3auumn aHeprocuctem obulero nonb3oBaHua. Yacte 7-2. Basoeas cTpykTypa
WHopMaLmK 1 cea3u. ABCTpakTHLIN uHTepdenc yenyr ceasun (ACSI)

IEC 61850-7-3:2010, Communication networks and systems for power utility automation — Part 7-3:
Basic communication structure — Common data classes (Cetu 1 cuctemMbl CBSA3M ANs aBTOMaTn3aumm aHep-
rocucTemM o6uiero nonb3oBaHus. Yactb 7-3. bazoBas cTpyKkTypa cBaA3u. Knaccbl 061WMX AaHHbIX)

IEC 61850-8-1:2011, Communication networks and systems for power utility automation — Part 8-1:
Specific communication service mapping (SCSM) — Mappings to MMS (ISO 9506-1 and ISO 9506-2) and
to ISO/IEC 8802-3 (CeTu cBA3MU 1 CUCTEMbI aBTOMAaTU3alU WK 3Heprocuctem obuyero nons3oBaHus. Yacts 8-1.
Cneuundmnueckoe otobpaxeHue cepeuca ceasm (SCSM). OTobpaxernuns ona MMS (1ISO 9506-1 n ISO 9506-2)
n ISO/IEC 8802-3

IEC 61850-9-2:2011, Communication networks and systems for power utility automation — Part 9-2:
Specific communication service mapping (SCSM) — Sampled values over ISO/IEC 8802-3 (CeTtn n cuctemsl
CBA3M AN aBTOMaTu3auuun aHeprocuctem obLiero none3oraHusa. Yacte 9-2. Cxema oco6oro KOMMYHWUKaLWMOH-
Horo cepeuca (SCSM). BeibopouHsle 3HaueHus no ISO/IEC 8802-3)

IEC/IEEE 61850-9-3:2016, Communication networks and systems for power utility automation —
Part 9-3: Precision time protocol profile for power utility automation (Cetn u cuctemsl cBa3n gns asTomaTnsa-
LMK SHEpPreTUYeckMx cucteM obuwero none3oBaHua. Yactb 9-3. MNpodunb npoTokona TOYHOro BpeMeHW Ans
aBTOMaTM3aunK IHepreTudecknx cuctem obLuero Nnonb3oBaHWs)

IEC 61850-10:2012, Communication networks and systems for power utility automation — Part 10:
Conformance testing (CeTu n cuctembl CBSI3M aBTOMaTM3aLUM aHeprocucTem Ang ceTtel obliero nons3oea-
Hua. YacTtb 10. UcnbiTaHma Ha coOTBETCTBUE)

IEC 61869-6:2016, Instrument transformers — Part 6: Additional general requirements for low-power
instrument transformers (TpaHcthopmaTopbl namepuTensHble. YacTte 6. [lononHuTensHble 0bwme TpebosaHumsa
K ManoMOLLHbIM U3MEPUTENbHBLIM TpaHcopmaTopam)

UCA (International Users Group), Implementation guideline for digital interface to instrument transformers
using IEC 61850-9-2 [UCA (MexagyHapogHaa 'pynna none3oeatenein), PykoBoacTeo Ana peanusaumn Und-
poBOro MHTepdenca namepuTenbHbIX TpaHcdopmaTopos B M3OK 61850-9-2]

3 TepmuHbI 1 onpegeneHus

3.5 TepMUHbI M onNpeaeneHnA, CBA3aHHbIe € OPYT’MMU XapakKTepUCTUKaMHU

B HacTosilwem cTaHgapTe npuMeHeHbl TepMuHbl no M3OK 61869-6, a Takke cnegytoumMe TEPMUHBLI C CO-
OTBETCTBYHOLUUMU ONpeaeneHnsamu:

3.5.901 HoMWHaNbHOE BpeMs yaepXaHUA Npu noTepe cMHXpoHu3auuum (rated holdover time): Homu-
HanbHOe 3HavyeHWe BpeMeHU, B TedeHue koToporo YC npogomkaeT nockinate Belibopku (0bpasusl), obecne-
4ynBasa Bpems BbIBOpKX, 3aABNEHHOE ANA Knacca TOYHOCTU M3MEepeHUsa nocrne noTepyu BPEMEHHOro curHana.

3.5.902 Bpemsn 3agepXKku undpoBoi 06paboTkn gaHHbIX tod (processing delay time): PazHuua mex-
LY BpEMEHEM, COOTBETCTBYHLWMM nomto SmpCnt B cooblieHun Ha LM poBOM BbIXOAE U BpEMeHeM nosiBre-
HWA 3TOro coobLLEHNS Ha LMD POBOM BbIXOAE.

3.5.903 makcumanbHoe BpemMsA 3agepXxku (uMdporoi 06paboTkM JaHHbIX) (Maximum processing
delay time): Hanbonbliee Bpema 3aaepxku LudpoBoi 06paboTkn gaHHbIX (tpd) Npu BCEX HOMUHAMbLHbLIX yC-
TNOBUSX 3KCMMyaTauuu.

3.5.904 HecMHXpPOHU3UPOBaHHLIW pexum (free running mode): Pexum paboTbl, Npy KOTOPOM BbIGO-
pOdHblE 3Ha4YeHus, nepegaBaemMble YC, HE CMHXPOHU3UPYIOTCA C BHELWWHWMMMW Yacamn B COOTBETCTBUM C Knac-
COM TOYHOCTM M3MEPEHUIA B NpeJenax 3asBneHHo Ans Hero ¢a3oBoi NOrpeLuHoCcTy.

I punMmeyvyaHKUe 1 — 3Ha4eHus oCHOBaHbI Ha BHYTpEHHEM TakKTOBOM reHepartope.

3.7 CnUcoK coKkpalweHUn U 06o3HavYeHun

B HacTosiem cTaHgapTe NpMMeHeH CrNyMCcoK cokpalleHuii u obosHadeHuin ctaHgapta M3K 61869-6 co
cnefyrwnuMM OONOMHEHWNAMM:
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KPY ¢ Bo3gyLiHoOW usonsauuen KoMMyTaLMOHHOE YCTPOWCTBO C BO3AYLUHOW M3onsaunei
(AIS)
9-2LE MpoTokon nepega4qu BeIBOpOK, onpeaenerHHbin MexayHapooHeIM JOKYMEHTOM

[pynnel nonb3oeatenen UCA «PykoBoOCTBO AN MCNONb30BaHMs UMGPoOBOro
UHTepdelica namMepuTenbHbIX TpaHcopMaTopoB cornacHo M3K 61850-9-2»,
nHaekc moandpvkauun R2-1, natmposaHHeid 07.07.2004.

ASDU (Application Service Data Bnok gaHHbIX NpUKNagHbIX CEPBUCOB
Unit)

ACSI (Abstract Communications ABCTpaKTHbIN MHTepenc cnyxobl CBA3U
Service Interface)

SCSM (Specific Communication Cneuunduyeckoe oTobpaxeHue cepBuca CBA3N
Service Mapping)

SAV Knacc obuwux gaHHbIX, onpegenerHeln B nogpasgene 7.4.4 MOK 61850-7-3:2010
Ana MogenupoBaHns BeIDOPOYHBIX 3HaYEHWI

TCTR INorvyecknii yaen, onpeaenexHbin B nogpasaene 5.15.4 M3K 61850-7-4:2010,
Ana MoAenupoBaHns BeIDOPOYHBIX 3Ha4YeHWI OT TpaHchopMaTopoB ToKa

TVTR TNornueckuii y3en, onpeaenexHein B nogpazgene 5.15.20 MOK 61850-7-4:2010,
Ana MogenvpoBaHns BeiBOPOYHBIX 3Ha4YEHWI OT TPaHChOPMAaTOPOB HANPSBKEHUS

SCL (System Configuration CuncTeMHbIN A3bIK ONMcaHWa KOHUrypauumn cornacHo pasgeny 4

description Language) M3K 61850-6:2009

ICD (IED Capability Description ®ann onucarus soamoxHocten IED cormacHo M3K 61850-6-Ed2.0
file)

IED (Intelligent Electronic Device) | WHTennekTyaneHoe aneKkTpoHHOE YCTPOWCTBO

SAS ABTOMaTU3UpPOBaHHaA MHPOPMaLUWNOHHO-U3MepPUTENbHAA cUcTeMa NOACTaHLMU
(Substation Automation System)

YC/YCW (MU — Merging Unit) YcTpoWcTBO conpsikeHus (C WWHOW npouecca)

AYC(W) (SAMU — Stand Alone ABTOHOMHOE (OTOENBHO CToALLEE) YCTPOWCTBO CONPSXKEHWA (C LUMHON npouecca)
Merging Unit)

3MC OnekTpoMarHUTHas COBMECTUMOCTb

4 HopmanbHbie n ocobbie ycnoBus aKcnnyarauum

B HacTodAleM cTanaapTe npumeHsoT pasgen 4 ctaHgapta M3K 61869-1.
5 Hopmupyembie napameTpbl

5.6 HoMMHanbHbLIW KNacc TOYHOCTU

Knacchbl TOYHOCTW 3MEKTPOHHLIX ManoMOLLHBLIX U3MepUTENbBHEIX TpaHcdopMaTopoB (NpecbpazoBaTte-
nen) (ganee — MMWT) c undpoBLIM BLIXOAOM ONpeferneHsl B Cneaywmx yactax ctaHgapta M3K 61869: 7,
8,12, 13, 14, 15. TexHuuyeckme TpebOBAHWUSA K KNaccy TOYHOCTU NPUMEHSIOT B MOMHOM 00beMe, NpeacTaBnss
BCE MOrPeLHOCT, HadYnuHas ¢ norpewHocTer nepeuyHoro WT, 1, 3akaH4MBas NOrpeLlHOCTbK coobLeHus,
C030aHHOro Ha UM POBOM BbiXo4e.

TexHudeckne TpeboBaHWA K TOYHOCTU HEMOCPEOCTBEHHO BKMHOYAT BCE MOrPeLlHOCTH, CBA3aHHbIEe C
CUHXPOHU3aLMen BpemeHU. TpeboBaHMA K CUHXPOHW3AL MM BpeMeHW NpeacTaeneHsl B pasgene 6.904.

B oTHoweHun knaccos TouHocTu VT ¢ undpoBLIM BbIXOAOM OOMHHbBI NOApa3aensaTbca Ha ABe rpynnbi:

- TpaHcdopmMaTopbl U3MEpPUTENbHBIE,

- TpaHcopMaTopbl 3alUTHbIE.

GostExpert.ru
https://GostExpert.ru/gost/gost-61869-9-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70606
https://gostexpert.ru/gost/gost-61869-9-2025?utm_source=pdf&utm_medium=70606&utm_term=page

FOCT P M3K 61869-9—2025

[Ons Toro 4toBbl Ny4lle MCNonb3oBaTh AMHAMUYECKUIA AMana3oH, AonyckaeMbld 32-BUTHbIM hopMaTom
cooblleHns, onpeaeneHHbIM B HAacToALWEM cTaHhapTe, ANs 3alWTHbIX TpaHcdopMaTopoB 1 KaHanos AYC,
npegHa3HauYeHHbIX ANS Uenen 3alnThl, JOMKHBLI OblTh YCTAaHOBNEHLI ABa Knacca ToYHocTW. [1Ba knacca Toud-
HOCTM yCTaHaABNUBAKTCA, YTOOLI KOHKPETHO yKa3aTb KNacc TOUHOCTU ANA U3MEepPeHUs N 3aLluThl, NpUMeHse-
MbI# K JaHHOMY KaHany.

TpeboBaHKe K HazHa4YeHWI0 ABYX KNacCoB TOYHOCTH YYUTbIBAET TOT thakT, 4To anst UT doyHKUMK 3alLmThl,
0ObI4HO COBMELEHbl C (PYHKUMENA M3MepeHusi. 3TO XOPOLIO WU3BECTHbIN MeTO4 AOKYMeHTUPOBaHWMA Takoro
NPUMEHEHUS, OHAaKo, NpW 3TOM, HeobXoOMMO NPUHMMaThL BO BHMMaHKe cneuuduyeckne TpebosaHusa kK AYC.

Knacc TouHocTh ansa sawutHoro MT n ana AYC gomkeH BbiTk 3a4aH B BMAe Napbl 3HAYEeHWA, pazaenex-
HbIX CUMBOMOM «/» (Kocas YyepTa), r4e Ha NepBOM MecCTe yKa3bIBAeTCA KNacc TOYHOCTU ANs U3MEpPEeHUs, a Ha
BTOPOM — KIlacc TOMHOCTU ANSA 3alKUThI, 3a KOTOPbIM B KOHLE cnedyeT KoaduumMeHT npegensHON KpaTHOCTH
K, F- ABe cneuudnkaumn ¢ NacnopTHeIMKU AaHHbIMK, Kak ana undposoro WT, Tak n ans AYC, ponxHbl BbITb
yKasaHbl Ha Tabnuyke ¢ NacnopTHbIMMK (TEXHUYECKUMMW) OaHHBIMU (LWWMbOUKE).

MpuMepbl KNaccoB:

0,2S — 0,25 knacc To4HOCTU namMepuTensHoro T (He NnpeaHa3Ha4YeHHOro 4N 3aLnThl)

0,2S5/5P20 — zawutHbIR AT, cooTBETCTBYOWMA TpeboBaHUAM Knacca TOMHOCTU Ansa uamepernsa 0,2S u
TpeboBaHuaM knacca 5P ang 3awmThl.

5.901 3kcnnyaTauuoHHbIe TpeboBaHUA

OnektpoHHble MMWT ¢ undpoBbiM BIXO4OM JOMKHLI COOTBETCTBOBATL BCEM TpeboBaHUAM, HOPMUPY-
eMblM YacTamu cTaHgapTa cepun M3K 61869: 7, 8, 12, 13, 14, 15 (ecnu gonyctumo). 3T TpeboBaHWs, TAKNM
e obpasom, pacnpocTpaHsaTca U Ha YC, KoTopoe SIBNAETCA HeOTbeMIeMOM YacTeo annapatypel UT, T. e.
OHO [OIMKHO COOTBETCTBOBATE TEM e CaMbIM YCITOBUSAM NpUMeHeHua 1 TpeboBaHuam kK IMC.

B 3aBMCUMMOCTW OT COOTBETCTBMA K KNaccy yCTPONCTBA, onpeaeneHHoro B pasgene 6.903.13, YC moxet
BbITb OPraHM30BaHO C paznuUYHbIMK YPOBHAMMK ceTeBoro Tpacuka Ethernet. MNockonbky HEBO3MOXHO NpeaBu-
LeTb Bce paboyne ycnoeus, To Habop onpegeneHHbix TpeboBaHMIA 4aeTcs Ha OCHOBaHWW peanbHOoro onbiTa:

- xapaktepucTuku YC gomkHbl ObITh onpefeneHsl ANa BCEX SKCMMyaTalWOHHBLIX PEXUMOB;

- ecnu nMeeTca (PYHKLUA reHepMpoBaHWA TECTOBOrO CUrHana, To [aHHas yHKLUS MO YMOMYaHW
OOIMKHa BbITh OTKIMHOUEHE;

- BCE [aHHble, nocTynatolme Ha oanH 1 ToT xe ASDU (Bkntovas KavyecTBeHHble BUThI), OMKHbI ObiTb
B3aWMHO NOCMNeAOBaTENbHbIMK U COOTBETCTBOBATL CBOEMY MOMEHTY BPEMEHM, COrMacHo cneyudunkauum 3a-
ABMEHHOTO Kracca TOYHOCTU;

- OaHHbIE OOMKHbI OblTb CMHXPOHW3MPOBaHE! ¢ 0DLLE BpeMEHHOW NPUBS3KOM, Kak ONMMcaHo B pasge-
ne 6.904.

Xapaktepuctukn YC OOMKHbI COOTBETCTBOBATL BCEM OMpefereHHbIM 3KCMNyaTaluMOoHHBIM peXxumMmam.
3710, Hanpumep, MOXeT BbITh NOBbILLEHWE MOLLHOCTW, MOHWXEHWE MOLLHOCTM, a TakKe HEUCNPaBHOCTN CUCTE-
Mbl MpKU camogMarHocTuke (cornacHo pasgeny 6.604 MOK 61869-6). B 1o ke BpeMsi, B MtoO0OA MOMEHT cUrHan
Ha Bbixoge YC (SV-NOTOK AaHHbIX) MOXET CTaTb HEAOCTYMHbIM (BCNeACTBME HEMCNPABHOCTN KOMMOHEHTAa), U
Kora 3To NPOUCXOOMT, TO B NMOTOKe BCce BUTLI COCTOAHMSA OOMKHLI JOCTOBEPHO NpeacTaBuTL pabodvee cocTo-
AHMe anekTpoHHoro MMIT B COOTBETCTBUM CO BCTPOEHHBIMU BO3MOXHOCTSAMU CAMOKOHTPOINS, caMogWarHo-
CTMKMW UITW BHELIHUMW CUTHAMNbBHLIMKM BXO4aMK (MPY HANWYKUK). BUTLI COCTOAHUA UCMONB3YOTCS YCTPONCTBAMMU
P3A, 1 LomKHbI NpeaoTBpaTiTb HenpasunbHyto paboTy (HemcnpaBHoCTK B paboTe) 3alMTHON CXEMbI.

Mpumep: Korga oTknovaeTcs anekTponutaHue, To ontudeckoMmy TT moxeT notpebosBaTbca BpeMs Ha
aKTMBaLMIO TEPMOSNEKTPUYECKNX KaTylleK, AOMKeH DbiTb NPOM3BEAEH TLWATENbHO KOHTPONMPYeMblii nasep-
HbIM 3anycK U OXuaaHue ctabunuaauyuu cuctemel, Ang paboTbl B nNpegenax ycTaHOBMEHHOW TodHocTu. Bo
Bpems 3aTux npoleccor (Uundporoin) Beixoq YC gomkeH BbiTh OTKMoYeH. Ecnn Beixod, OAaHHbLIX MNOAKMOYEH,
TO BCE 3HAYEHUS OaHHbIX JOMKHbI UMETh Ter ‘OTKIYeH’, U OOMKeH ObiTh AeTanM3upoBaHHbIA Habop cocTo-
AHWIA, OTHECEHHbIW NMB0o K ‘HeucnpaBHOCTW', NGO K 'HETOYHOCTWU' B COOTBETCTBMM ¢ noapasnenom 6.903.9.
To e camoe TpeboBaHWe MPUMEHSIETCA BO BPEMS MOTEPUM MOLLHOCTM M akTUBaLMW CUCTEMbl camoguarHo-
CTUKK (T. €. OTKa3 noAgcucTeMsl LUpoBOro curHaneHoro npoueccopa (anrn. digital signal processor, DSP)
(UMOC) — cneyuanuauposaHHsIU MUKponpoueccop, npedHazHavyeHHkIU 0nsa obpabomku oyughpoeaHHbIX
cueHanoe (06kIYHO, 8 pexumMe peansHO20 epemMeHu). YC OOIMKHO rapaHTUpoBaThk OTCYTCTBME Ha Bbixoge Nno-
XUX OaHHBIX BbIBOPKU.

BaxHbIM yCnoBMEM SIBNAETCH BO3MOXHOCTb reHepupoBaTh TECTOBbLIA CUrHan COBMECTUMOCTW, HO OH
LOMmKeH BbITb KOHCONMWAMPOBAH B CUCTEMHBIA YPOBEHb NoacTaHUMK. [10 yMonyYaHuio oH AomkeH BbiTh OTKMHO-

4
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YeH. 3TO OTHOCUTCS K MOCTaBKe (OTNpaBKe) M KO BCEM aKTWUBHLIM MHCTaNMALMAM CUCTEMbI noacTaHumn. Korga
TECTOBbLIA CUrHan MpuUCYTCTBYET, TO €ro 3Ha4YeHWsl OOIKHbI COMPOBOXAATbCA akTMBaLWen TecToBbiX BUTOB
cornacHo pasgeny 6.903.9.

BrewHwnin Tpacduk Ethernet, nonyyaemblin YC, He OomKkeH MelwlaTk nepegave 3Ha4YeHWI BbIDOpKU. 3TO
TpeboBaHWe NpUMEHAeTCa He3aBUCUMO OT TUNa Tpaduka, npegHasHaYeHus ero agpecHbIX NPOCTPaHCTB UMK
OT CYLLecTBYILLEN 3arpy3kn kaHana (npumenumel 100 % 3arpy3ka v KOMMYHMKALUWUS B PEXUME NOMHOro ay-
nnekca).

TpeboBaHWe nocnegoBaTeNnbHOCTK Nepeaadn AaHHbIX OTHOCMTCH KO BCEM 3Ha4YeHUAM AaHHbIX B npeje-
nax ogHoro ASDU. ObHoBeneHue (gopaboTka, Mmoaudukauusa) 61uta cCoCTOAHUA OOMKHO BbITh 3NIEMEHTapHbIM
M He JonycKaeTcsl OTCTYMMEHUA OT CBAA3AHHbLIX C HUMW 3HAYeHWW OaHHbIX. Hanpumep, 6ut coctoaHusa «BHe
AunanasoHa» OyaeT yCTaHOBMEH, Kak TONbKO CBA3aHHOe 3Ha4YeHWe JaHHbIX MpeBbIlLaeT npeaen ycrtaeku. Ecnu
OUTbI «BHE gManazoHa» JOCTOBEPHbI, TO CBA3AHHbIE C HUMW 3HAYEHUA JaHHbIX JOMKHBI ObiTh 3aperucTpupo-
BaHbl, KaK 3HA4YeHNA MexXay 3TOW BenW4YMHOM WM hakTMYEeCKOM BenWYMHON. Meperpyska gomkHa ObiTe 0gHO-
06pa3Hoi, CO 3HAYeHUEM BbIXOAa He MO3BONALWUM W3MEHATH 3HaK 6e3 COOTBETCTBYHLWMX M3MEHEHWA B
OCHOBHOM YCTPONCTBE (M3MepeHKE MOMSPHOCTM HEAOMYCTUMO).

6 TpeboBaHWUA K KOHCTPYKLUN

6.901 TexHU4YeCcKUe orpaHNYveHuUn

6.901.1 UHTepdheic

Y anektpoHHoro MMWT co BcTpoeHHbIM YC ecTb ABa MHTepdhenca Ans N3MepsaemMoro curHana, a Takxe
BCNOMOraTenkeHbli MHTepdenc anekTponuTanusa. NepBbld MHTepdenc npegHasHayYeH ans NepBUYHOroO BbICO-
Koro HanpshkeHust T, a BTopoi uHTepdeinc ana nogknoveHnsa Ludpposoro Beixoga. BeixogHoi pazbem YC
TakkKe onpegensieT pasrpaHUYeHne 30Hbl OTBETCTBEHHOCTWU MeXay npow3BoguTenem anektpoHHoro MMWT
(Batuyuka) u MHTerpaTopomM cuctem. [ononHUTenbHblE UHTEPENCHI, Takue, Kak MHTepdencsl Mexay OCHOB-
HbIM M BTOPMYHbIM KOHBEPTEPAMM, pacCMaTpUBaloT, Kak HeoTbemneMble 4acTu anekTtpoHHoro MMWT. Takke
HEKOTOPble YCTPOWCTBA MOTYT ObiTh OCHALLEHbl AOMONMHUTENbHLIMW BXO4HbIMW MHTEpPdENcaMn, TakuMin Kak
BXO[ CUHXPOHM3auun spemeHn 1PPS.

Bce kabenu 1 coeguHeHWs, KOTOpblE HAxXoOATCA BHYTPU 3nekTpoHHoro MMWT, Bknioyaa coeduMHeHWs
mMexay YC v nepBUYHbIM 4aTYMKOM, BEIXOOAT 32 paMku obnacTu npuMeHeHUs HacToswero ctaHgapta. AHTe-
rpaTtop CMCTEMbI JOIKEH NOCTABNAThL BCe Kabenu 1 pa3beMbl ANA NOAKMHOYEHWUIA BHYTPU CUCTEMbI aBTOMATK-
3aumm noactaHuum (SAS). Tam, roe nobble kabenu unyv coeguHeHWs NPOXOAAT BHE KOPMYCOB, OHW OOIMKHbI
ObITb 0becneyeHbl COOTBETCTBYHOLLEN MEXAHNYECKOW 3aLLMTOM.

6.901.2 UHTepdbeinc yncppoBoro Bbixoaa

PekomeHOyeTca BONOKOHHO-ONMTUYEeCcKas Ludgposas cuctema nepegadn gaHHeix 100Base-FX (1300 Hum,
MHOTOPEXUMHbIN, NOMHBLIA OYNNeKc, U3 ABYX ONTOBOMOKOHHLIX Kabenei (OBYXKWUMbHLIN) B COOTBETCTBUM C
TpeboBaHuamu crangaprta MCO/M3K 8802-3:2001, Ho MOryT BbITb UCNONBb30BaHbI U MEPCMNEKTUBHbLIE TEXHO-
noruu, Bkntoyana 1Gbit/s (1000 BASE-LX) (cm. IEC TR 61850-90-4).

Mpumeuanue 901 — OTgensHbIE ONTUYECKVE KaberbHble BornokHa ¢ BFOC/2,51) (takke naBecTHbI, kak Tun ST)
pasbemMamu Bee eLle LLIMPOKO UCMOoNb3YTCS, M OHU TPebyloT oTAeNbHOW MapKUupoBKM BornokHa (Rx, Tx BonokHa). [JBoliHble
passembl LC22) (npegctaBneHHble Ha pucyHke 905) — Gonee NpegnoyYTUTENBHOE peLLeHUe, MOCKOMBKY OHU YCTPaHsIoT
npobnembl coeanHeHnsa Rx/Tx. Korga Tpebyetca (ycTaHOBKM ¢ 0BpaTHOW COBMECTUMOCTLIO) npeobpaszoBaHne mexagy ST,
FC vnu LC trnbl pa3abemoB MoryT GbiTh BLINOMHEHE! C LUMPOKOAOCTYMHLIMM ONTOBOMOKOHHLIMW KaBenamu.

1) CornacHo M3K 61754-2:1996 «MHTepdelickl BONOKOHHO-ONTUYECKUX coeauHuTeneit (pasbemos). YacTb 2. Ce-
pusi pastemoB Tuna BFOC/2, 5».

2) CornacHo M3K 61754-20:2002 «WHTepcbeliCbl BONOKOHHO-ONTUYECKUX coenuHuTenei (pasbemor). Yactb 20.
Cepusa pasbemoB Tuna LCx».
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PucyHok 905 — [IBoriHon pasbem Tuna LC

6.901.3 ABTomaTnyeckas paboyas nHAMKaLMA

3-3a Bonbloro pasHoobpasusi BOIMOXKHOIO UcrnonHeHus YC, TpeboBaHWA K aBTOMAaTU3MPOBAHHOMY
pabouemy UHTepdecy cBefeHbl K MUHUMYMY, U OrpaHUYeHbl TONBKO YCTPONCTBaAMU, KOTOpble MOTYT BbITb
BM3yalnbHO OCMOTPEHLI OMEPaToOpoOM BO BPEMS UX HOPManbHOMO (YHKLMOHUPOoBaHUsl. OrpaHUYeHuin Ha Mak-
CMManbHYH CIOXHOCTb pa3pabaTbiBaeMbix MHOMKAUWMMA, HET.

Bce ycTpolicTBa, KOTOpbIE MOTYT ObiTh BU3yaribHO OCMOTPEHbLI ONepaTopoM, AOIKHbI UMETb MHAUKALMIO,
obo3HavaoLyo:

- YTO YCTPOWMCTBO BKIOYEHO (MPUBEAEHO B AeiCTBUE);

- YTO YCTPOMCTBO B 3KCMMyaTauuu;

- YTO BO3HUKMA aBapuiHas cUTyaLus U/Unu HeMCNpaBHOCTh;

- CcTaTyc KOMMYHWKALMOHHON NUHWUM CBA3W;

- YTO OHO Haxo4WuTCs B TECTOBOM pPeEXKME.

Bce curHanbl MHOWKALMM U UX TOYHOE ONUCaHWe OOMKHbI ObiTh YEeTKO 3asiBNeHbl B JOKYMEHTaLMu 13-
roTOBUTENS Ha u3genue.

6.902 3nekTpuyeckne TpeboBaHuA

6.902.1 TpeGoBaHNA K HaCTOTHOW XapaKTepucTUKe

WT ¢ undpoBbIM BbIXOAOM AOMKHBI MMETb HYaCTOTHYH XapaKTepPUCTUKY M TOYHOCTb npeobpaszoBaHus
rapmMoHUK cornacHo TpeboBaHuam npunoxeHus 6A ctaHgapta M3K 61869-6. [Ina anekTpoHHbIx MMUWUT co
BCTPOEHHBIM LUPOBbIM BbIXO4OM, 3T0 TpeboBaHWe MPUMEHUMO MeXAy MepBUYHOM Lenbi, W LNGpPOBbIM
Bbixogom AT.

6.902.2 TpeboBaHWe K MaKCUManbHOMY BpeMeHH 3agepXku uudpoBon 06paboTku AaHHbIX

Bpems 3zapgepxkn ungpoBoi 06paboTkM AaHHbIX (tpd) onpegeneHo B pasgene 3.5.902, kak pasHuua
MeXOy BpeMeHeM, COOTBETCTBYHOLLKMM nonto SmpCnt B nakeTe M BpeMeHeM nossneHnsa cooblueHusa Ha ung-
pPOBOM BbIX0Ae.
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PucyHok 906 — MakcumansHoe BpeMsa 3a4epXKn LMdpoBoi obpaboTkn gaHHbIX

Bpems nosBneHus coobleHnsa Ha ULMPOBOM BhIXOAe OOMKHO DbiTh M3MEPEHO Kak TouKa MEeTKU Bpeme-
HK (prcyHok 907) ¢ Ccnonb30BaHWEM BHELLHUX YAcOB, MOAKMOYAEMbBIX KO BXOAY CMHXPOHM3ALMM YCTPONCTRA.

MakcumanbHoe Bpemsa 3aaepxkn undpoBon 06paboTkM AaHHbIX — 3TO camoe ANUTEeNbHOe Bpems 3a-
OEepXK1 Ha UndpoByro 0bpaboTky Npu HOMWHAMbHBLIX YCNoBusix paboTel. OHO N3MepsieTca B COOTBETCTBUM C
nogpasgenom 7.2.901 v npounnwcTpupoBaHo Ha pucyHke 906. B atom npumepe Bbibopka ¢ smpCnt 0000,
KOTOpasa COOTBETCTBYET MOMeHTY BpeMeHu xxx,0000, nocturaeT Boixoga YC B MOMeHT BpeMeHu xxx,0009,
No3TOMY BpeMs 3a0epKK1 UM poBoi 00paboTkn AaHHbIX Ana aToro npuMepa 0,9 mc. MNMockoneKy B 3TOM npu-
Mepe HEeT HMKaKOro Opyroro BpeMeHW 3afepXku UndpoBoi 0bpaboTkm gaHHeIX, To 0,9 Mc Takke saBnaercs
MakCcUManbHbIM BpEMEHEM 3aepKu undpoBoi 06paboTkn AaHHbIX.

MakcumansHoe Bpems 3a0epxku Ha undposyto 06paboTky AaHHbBIX OMMKHO ObITh yKa3aHo M3roToBuTe-

neM 1 JOMMKHO HaxXodWTLCA B Npeaenax, ykadaHHbix B Tabnuue 901,

Tabnwuua 901 — Npenenbl MakcMManbHOMO BPEMEHW 3a0epkn UMdpoBoii 0bpaboTkn AaHHbIX

Mpenens MakcumMansHOro BpemMeHn 3afepHku upposon

HaaHa4eHue
06paboTkn AaHHBLIX
MamepeHve nokasatenei Ka4ecTBa aneKTpU4eckomn 10¥ie
3HEpPrum
M3amepeHune 1 3awmTa 2 Mc
Y3KOMoMnocHLIE CUCTEMBI YNPaBIEHWA NOCTOSHHOMO TOKa 100 mic

JKeCTKOro peanbHOro BpemMeHu

LUMpOKOI'IOJ'IOCHbIe CHUCTEMBI YNpaBneHUA NOCTOAHHOTO 25 MKG
TOKa peanbHOro BpemMmeHn

MakcumansHoe Bpemsi 3aflepxk1 LMpoBoi 06paboTki OaHHbIX M3MepsieTcs Ha Bhixode YC 1 He BKMio-
yaeT B cebs BHELLUHNE 3a0epXKW, BHOCMMbIE KOMMOHEHTaMK CeTH LWHLI MpoLecca WUnu neperpyskoi cetu.
BHeluHMWe 3a0epKKK 3aBUCAT OT MPUMEHEHWS M MMEeKT pelLlatoLlee 3Ha4yeHne ANns npaBunbHoi paboThl cucTe-
Mbl. 3a€PXXKN BO BHELUHMX CETSX HAXOASATCA B 30HE OTBETCTBEHHOCTM CUCTEMHOrO MHTErpaTopa (MHXeHepa-
NPOEKTUPOBLUMKA CeTW) 1 0BnacTb NPMMEHEHWs HACTOALLEro CTaH4apTa Ha HUX He pacnpoCTpaHsaeTCs.
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MakcumanbHoe Bpems 3agepXkn undpoBon obpaboTknm AaHHbIX OOMKHO COOTBETCTBOBaTb Tpebosa-
HWAM HaCTOsLLEero cTaHgapTa He3aBMCUMO OT TOro, HaxoOouTCs N YCTPOWCTBO B PEXUME YOEPXKaHWUs UMK
CUHXPOHU3NPOBAHO C BHELLHUMMW YacaMu.

Mo onpeneneHno, MakCMManbHOe Bpems 3adepku LudpoBoi 06paboTku OaHHbIX He MOXKeT ObiTb W3-
MepeHO, Koraa yCTPONCTBO HaxoouTca B HECUHXPOHU3VMPOBAHHOM pexume. M3-3a CNOXHOCTU, CBA3AHHOM C
TOYHBLIMW U3MEPEHNAMMU BLICOKOTO HaMNpshKeHWst U DONbLUOro TOKa, Bpems 3a0epKKn B pexuMe NnoTepu CUH-
XPOHM3aUMN He npoBepseTca otaenbHo. OQHako nNpu nepexoge U3 pexuma YOepKaHusi B HeCUHXPOHWU3U-
POBaHHbLIA PEXUM HE OOIMKHO ObiTh 3HAYUTENLHOTO M3MEHEeHMS BpeMEeHU 3adep»kkn undposoi obpaboTku
OaHHbIX cornmacHo nogpasgeny 7.2.901.

Ona YC, B otnuyme oT AT ¢ aHanoroBbIMi1 BbIX04aMW, OCHOBHOE BIUSAHWE BPEMEHW 3a4epKKW 3aKMHo-
yaeTcs B TOM, UTO OHO YBENMYUBAET BpeMs o0bHapyxeHua HeucnpaBHocTW. Ons T ¢ aHanoroBsIM BEIXO4OM,
BPEMSA 3a[EPXKKM TaKXKe BAXKHO ANA OLUEHKW NepBu4HbIX dasoBbix yrnos. [na NT ¢ uMdppoBbiM BbIXOOOM,
BpeMs BbIGOPKW, 3aKoaupoBaHHOE B COOBLWEHNK, a He BpeMA NMpueMa CurHana, Jyalle UCrosb3yeTcs B OUeH-
Ke nepeBuYHOro cpasosoro yrna. Takum obpasom, hazoBas NOrPeLHOCTb ABMAETCA pe3ynbTatoM pasnuyumi
MeXay KOOWPOBaHHLIM BHYTPEHHUM BpeMeHeM BbIOOPKM W BHELHUM BpeMeHeM Ha MOACTaHLUUU, KOTOPOMY
COOTBETCTBYET Ta e BblDOpKa U OHA He 3aBUCUT OT BpEMEHW 3afepkKn Ha LM poByo 0bpaboTky.

Mpenentl dazoBoit NOrpeLLIHOCTA, HOpPMUPYEMble YacTamu cTaHgapTa MOK 61869: 7, 8, 12, 13, obecne-
YMBAKOTCS COOTBETCTBMEM KOLMPOBAHHOMO BHYTPEHHETO BPEMEHW BbIDOPKIN M BHELWHEro BpeMeHN Ha NoacTaH-
unK ans 31oi xe Bolbopkn. T ons noctosHHoro Toka (4actu 14 n 15 ctangapta MOK 61869) cootBeTcTByHOT
npegenam hasoBoi NOrpeLwHocTy cornacHo nogpasgeny 6A.4.3 ctaHgapta M3K 61869-6.

[ns BEICOKONPOWM3BOAUTENBHLIX CUCTEM PEKOMEHOYETCSH, YTODLI MakCMMansHoe BpeMs 3a4epKKy Obino
MWUHMUMAanNEHLIM (COKpaLLEHO A0 MUHMMYMA).

TouHoe onpefeneHue METKM BpEMEHU B Kagpe Ona KoaupoBaHus cuaudeckoro ypoeHa 100BASE-FX
npegcraeneHo Ha pucyHke 907.

OH npuHAT cMm. http://standards.ieee.org/findstds/interps/1588-2008.html npumep Ne26. n Syget Bknto-
4yeH B cnefyrLy pegakuunio ctaHgaptos IEEE 1588/M3OK 61588.

Message timestamp point

|

ot ] L] L1 [ LI 1L T1IITTITTTTTTIT]

4b/5Bbts 1 0 1 1 0 1 0 1 1 0 1 0 1 1 €0 1 0 1 1 1 0/10/10/10/10/10/10/10/10/10/1

5 - Y n e [

Symbols A A A B o-F O-F
{Lo10) {LO10) {1010} (1011} (4 data bits) {4 data bits}
Mil Code > =S
Preamble Start frame delimiter (SFD) data payload

[start of destination address)

v

time

O6o3HaueHus:

Message timestamp point — To4yka BpeMeHHOW OTMETKW BEIXO4HOMO COOBLLEHNS;

Light level at output connector — ypoBeHb OCBELLEHHOCTH Ha BbIXOAHOM PasbeME;

(Data) bits — BWTbI (QaHHbIX);

MIl Code — kop MII;

Preamble — npeambyna;

Start frame delimiter (SFD) — pasgenutens Ha4aneHOro Kagpa;

Data payload (start of destination address) — nonesHas Harpyaka gaHHbIX (Ha4ano agpeca HazHaveHus )

PwucyHok 907 — Touka BpemMeHHOW OTMETKU BbIXOOHOTO CO0OLEHNS
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6.903 CneuvdurkayMm KOMMYHUKaLMOHHOro npoduns

6.903.1 O6wWwuMe nonoxeHnA

KommyHukaumoHHbele npocunu M3K 61869-9 — aTo TwaTtensHO oTobpaHHbIA pag cTaHaapToB cepun
M3K 61850. B HacTosweM cTaHAapTe vcnonbaytoTca Tpeboeanns MOK 61850-9-2:2011 gns cneundounde-
ckoro oTobpaeHus cepuca cBs3u (SCSM) BbIOOPOYHBIX 3Ha4YeHW. Takke B HACTOsLLEM CTaHOapTe WC-
nonb3ytoTca TpeboeaHna MIOK 61850-8-1 ona SCSM «knueHT-cepBepa» U 0QHOPaHIoBOW ceTn. ABCTpaKTHLIN
nHTtepderic cnyxbol cBa3m (ACSI) onpeneneH cornacHo MOK 61850-7-2. TpeboBaHus K NOrMYECKUM y3nam
npenctasneHbl B M3K 61850-7-4. Knaccbl oBlWKMX OaHHBIX WU KMacchl pacyeTHbIXx aTpubyToB onpeneneHsl B
M3K 61850-7-3.

6.903.2 BapuaHThbl KogoB

Ona Toro, yTobbl 0becne4nTs CNOCOOHOCTL K B3aMMOAENCTBUIO, CYLLECTBYET OrpaHnYeHHblin Habop obo-
3Ha4YeHW, CTPYKTYp CcOODLLEHWIA, YacToT AUCKPETU3aL MM, aHanoroBeLIX CUrHanoB U MacwtabupoeaHve. Pas-
peLUEeHHbIE BApWMaHTbl NOSICHEHbI B CMeAylollemM npumMepe, NpUBELEHHOM 3[eCh, kak cnoco® onvcaHus BO3-
MoxHocTen YC:

FFfSsliUu,

roe f — YacToTa guckpeTusaumy UM poBOro BeIXO4a, BhlpaXeHHas B BbibOpkax B CeKyHAY;
s — konu4yecTeo ASDUs (BbIBOpOK), cogepxallnxcs B cO0BLeHN BbIBOPOYHOTO 3HAYEHUS;
i — KONMWYEeCTBO M3MepEeHHbIX 3HAYeHW ToKa, coaepxawmxca B kaxaom ASDU;
U — KONMWYECTBO M3MEPEHHLIX 3HAYEHU HaMpPsAXKeHWs, Cogepalmxca B kKaxgom ASDU.

Tabnuyka ¢ NacnopTHbLIMKA AAHHBIMKW YCTPOWCTBA ABMAETCA JOKYMEHTOM, ONUChLIBAKOLLMM BO3MOXHOCTH
YyCTPOMCTBa (OManas3oH nogaep:KuBaeMbiXx BapuaHTOB) C aKTMBHOW KoHdWrypauven, oTaenbHO yKkasaHHOW B
channe koHpurypaumm YC (npunoxenne 9C).

[Mpumepbl BApMaHTOB KOO OB:

F4000S114U4 onuckiBatoT 3HaqeHus Bbibopku 9-2LE MSVCBO01 ¢ HomuHanbHoWM YactoTon cetn 50 Iy,

F12800S814U4 onuckiBatoT 3Ha4eHus Beibopkn 9-2LE MSVCB02 ¢ HomuHaneHon Yactoton cetu 50 Mu.

F4800S2I8U0 onuckiBaoT 3HaveHus Bbibopku ¢ 4800 Bbibopkamu B cekyHay, ase ASDU (Beibopku) B
cooOlweHunu, 8 KaHanoe Toka, 0 KaHanoB HanpsXXeHus.

WT/AYC, paspaboTaHHble B COOTBETCTBUM C TpebOoBaHWAMM HAcCTOALWEro CTaHaapTa, 4OMKHbI ObiTh Ha-
cTpavBaeMbIMK ANS MPUMEHEHKWs OAHOW M3 NPeAnoYTUTENbHEIX YacToT, cornacHo Tabnuue 902, U He MeHee
OOHOW U3 cnefyrLwmnx KoHdurypauui ¢ obpaTtHo COBMECTUMOCTbHO:

F4000S114U4

F4800S114U4

F5760S114U4

YC moryT Takke ObITe peann3oBaHsl ¢ APYrMM KONMYECTBOM KaHarnoB Toka W HanpspkeHns. MuHumans-
HOE YMCNOo KaHanoB ToKa NMOC KaHamnbl HanpskkeHus pasBHo 1. MakcumansHO 4OMYyCTMMOE YUCNO BENUYMH,
paspeLlleHHbIX B ceTh co ckopocTeio 100 M6uT/c, cocTaBnseT:

[na oCHOBHbLIX — M3MepeHune 1 3awmuTta; 24;

[na namepeHns nokasatenen Ka4ecTBa AMEKTPUYECKON aHepriu: 8;

Ona AT nocTtosHHOro Toka: 24.

MakcvmMmaneHele orpaHuyeHUsi BBeAeHbl ANd Toro, YTobbl rapaHTMpPOBaTh PaBHbIN OCTYM K CETU U Npe-
[OTBpaTUTh BNOKUpOBaHKME, BbI3BAHHOE Ype3MepHO AnuHHbIMKU Ethernet kagpamu. [Ina ceTei co ckOpoCThHO
1 I'6ut/c 1 Bonee BLICTPLIMU CKOPOCTAMW HOPMWPOBAHHbIX OrpaHUYeHUIA He ycTaHoBneHo. Beixogbl T no-
CTOSIHHOIO TOKa MOryT TpeboBaTb NOAKMIOHEHNA OT TOYKM K TOYKe U rmrabutHbix nuHuin Ethernet.

6.903.3 HomuMHanbHbIe 3Ha4YeHUA YacTOTbl AUCKpeTU3aunum undpoBoro Bbixoga

CraHpapTHaa vyactoTa guckpeTtusauuy (f B npuMepe BapyaHTOB KOAOB) MMeET criedyrLine 3HaYeHns:
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Tatnuua 902 — CraHgapTHble YacTOThl AMCKPETM3aL MM

HomuHaneHas I R
yacroTta Yucno >
AUCKpeTunsaumm ASDU (Bbibopok) :i?;g;i::)osieoﬁl; Mpumevarns
Ll,l/l(prElcirrE)l BbIXoaa, B Kaape 8LIBopKa (Kanp/c)
nda npumeHeHua B cuctemax 50 'y, obpaTHO coBme-
4000 1 4000 fns np U, 06p
CTMMbIX COrMacHo ¢ pykoesoacTeom 9-2LE
[na npumeHeHua B cuctemax 60 'y, obpaTHo coBme-
4800 1 4800 CTUMbIX ¢ pykoBogcTBoM 9-2LE, unu 50 Ny, obpaTHo
coBmecTMMbIX ¢ 96 BeIGOopkamu 3a nepuog, HOMUHATb-
HOW YacTOTbl CUCTEMBI
MpennoyTUTENBHO OANA M3MEPEHWMIA 1 3aLUMTHI, HE3a-
4800 2 2400 el A P t
BUCKMMO OT YacTOTkl IHEPTOCUCTEMBI
Ona npumeHeHua B cuctemax 60 U, obpaTtHo coBme-
5760 1 5760 CTUMbIX ¢ 96 BbIDOpKamMKM 3a Nepuron HOMUHaNLHOWN Ya-
CTOThLI CUCTEMBI
HexenateneHo. TonbKo ANA UCMONb30BaHWUA B CUCTE-
12800 8 1600 a
max 50 My
MpeonoyTUTeNsHO ANA M3MEpPEeHWA KadecTBa 3rek-
TPUYECKOW 3HEpPrMM HEe3aBUCMMO OT YacToTbl JHEp-
14400 6 2400 rocucTembl, Bknovas WT gna npyMeHeHust B y3Ko-
MOMOCHLIX CUCTEMAX YNpaBlEHWA MOCTOSHHOTO TOKa
KECTKOro pearnsHoro BpemMeHu
HexenatenesHo. TonbKo ANA UCMONL30BaHWUSA B CUCTE-
15360 8 1920 &
max 60 Ny
MpennoyTuTensHO ANA WU3MEepUTEnNbHbLIX TpaHcdop-
96000 1 96000 MaTopoB A8 NPUMEHEHUS B LUMPOKOMNOMNOCHbIX CUCTe-
Max ynpaeneHus NoCTOAHHOMO TOKa

YacToTbl guckpeTusaumm ¢ BapuaHtamu F4000S114U4, F4800S114U4, F12800S814U4 n F15360S814U4
WNOBHTUYHBI YacToTam AWCKPeTM3auun, peKkoMeHO0BaHHbBIM gokymeHToM [pynnbl nonb3oBatenen UCA «Py-
KOBOACTBO AN WMCMNONb3oBaHua uundpoBoro MHTepdenca uaMepuTenbHbiXx TpaHchopMaTopoB COrMacHo
M3K 61850-9-2» (06bl4HO HasbiBaeMbiil 9-2LE) HanpaBneHbl Ha coxpaHeHuWe obpaTHOW COBMECTUMOCTM
(monHoW coBmecTUMOCTU € npedbiaylmmu Bepcusamun). B ganbHenwem npegnodteHue otdaetca 4800 Iu,
14400 Ty n 96000 Ty c 2, 6 n 1 ASDU (BbibopkaMu) COOTBETCTBEHHO, KOTOPLIE NMOMEYEHL! KaK «MpeanoyvTu-
TenbHble» B Tabnuue 902. 3agaHHble 4acToThl UCKPETU3aL MK SBMAKTCHA NOCTOAHHBIMKA U OBBIYHO CUHXPOHMK-
3UPYIOTCS C BHELLUHUM WCTOYHMKOM BpemeHu. OTcnenBaHue 4acToTbl SHEProcUCTEMBI (eCrin 3To TpebyeTcs
NpUNIoXeHneM) ocyLecTensieTca aboHeHTOM.

6.903.4 llornyeckue ycTpoicTea

YC pomKHO BKMNOYaTh 0OHO unv Bonee nornyeckux ycTponcTe. Jlormyeckne ycTponcTea OOMKHEI BbITh
BbINOMNHEHBLI B COOTBETCTEUK C nogpasgenom 5.3.2 ctangapta M3K 61850-7-2:2010.

Kaxxgoe HanmeHoBaHue norudeckoro yctporctea (LDName) gomxkHo BbITe 0TchopMaTMpoBaHO cornac-
HO NpeacTaBlNEHHOM HUXe CXeme:

xxoxxMuUnn (xxxxyCnn),

rae Xxxx — KoHgurypupyemoe HanmeHoaHue |[ED B YC (M3K 61850-6:2009, nogpasnen 8.5.3);

MUnn (YCnn) — atpubyT “inst” anemeHTa LDdevice B cekuun IED, B hanne ICD. nn gomkeH BbiTh
LEeCSATUYHBIM YUCIOM, KOTOpOe onpeaensieT MAeHTUMMKaTop NOrMYeckoro YCTPOMCTBa BHYTPW PU3MHECKOTO
npubopa.

MpumeyvyaHue 902 — KombuHauwsa HanmeHoeaHus |IED 1 Homepa aksemnnsapa LD genaet noruveckoe ycTpoi-
CTBO YHUKaNbHBIM BHYTPU CUCTEMBI.

10
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6.903.5 Nlornyeckue y3nbl LPHD

Jlornyeckme yanbl LPHD pomkHbl cooTBeTcTBOBaTh TpeboBavusM nogpasgena 5.3.2 craHgapta
M3K 61850-7-4:2010, 3a ucknodeHnem toro, 4to LPHD noruyeckue yanbl 4omkHbl BbITh pacluvMpeHsl nyTem
pobaBneHns TabnuyHbiX 0OBEKTOBR AaHHbIX, cornacHo Tabnuue 903. 3HaueHne aTpubyTtoB dataNs gns pac-
LWKMPEHHbLIX 0OBLEKTOB AaHHbLIX A0MKHO BbiTh « M3K 61869-9:2016». ATpUBYTHI 3TUX paclUMpPeHHLIX 0DBLEKTOB
AaHHbIX OOSBKHbBI BbITh AOCTYMHbI TONBKO AN1A YTEHUS.

O6bekT gaHHbix LPHD PhyNam gomkeH cooTBeTCTBOBaTb ONpeAeneHunio knacca obwmx gaHHeix DPL
cornacHo nogpasgeny 7.8.2 M3K 61850-7-3:2010, 3a uckntoveHuem atpubytos PhyNam.vendor, PhyNam.
model, PhyNam.serNum, PhyNam.hwRev, PhyNam.swRev n PhyNam.d, koTopble ABnst0TCcS 0Bs83aTeNbHEIMA
M NOCTOSIHHBIMU WM OOCTYMNHLI TONLKO ANSA YTEHUS.

B atpubyt PhyNam.serNum, ecnv gaTta v3roToBNeHWs He nogpasyMeBaeTcsl B CEpPUIHOM HOMepe,
OOMKHa DbITh BKMIOYEHa gaTta U3roToBNeHus.

Tabnuya 903 — PacwupeHus ansa knacca LPHD

Pacwwupenus ansa knacca LPHD, ykassiBaemble Ha nacnopTHon tabnuyke

HanmeHoBaHue obbekTa Knacc MosicHeHusn | T | M/O/C
CMUCOK NOAAEPKUBAEMbIX BAPUAHTOB KOAOB, Pa3fneneHHbIX To4-

NamVariant VSD KOW C 3anAToW Kofdbl onpefeneHsl cornacHo nogpasaeny 6.903.2, M
Hanpumep, “F4800S114U4;F14400S614U4;F4800S210-24U0-24"

NamHzRtg VSD CMUCOK NOAAPKMBAEMbIX HPMMHaHbeI)(iiHaCTDT (fFi), B U, pas- M
JeneHHbIX TOYKOW ¢ 3anaTol, HanpumMep “dc; 50; 60
CMMCOK HOMUHAMBHBLIX 3HAYEHWI, pa3ferneHHbIX TOYKON ¢ 3a-
NATOW, UMW HanWCaHHLIN Yepes aeduc AUanazoH HOMUHAmbHbIX

NamAuxVRtg VSD 3HA4YEeHWI BCTIOMOraTeNbHOro HanpsKeHUsa 3NeKTponUTaHus 0
(Uar), B BONbTax, ¢ ykaszaHUeM ac (ansa nepemMeHHoro Toka) unm
dc (onAa NnocToAHHOMO TOKA), rae 3TO NPUMMEHUMO, Hanpumep,
“80-300 dc;100-250 ac”

NamHoldRtg VSD HOMMWHanbHOEe BpeMs yaep)KaHusl, B cekyHaax, Hanpumep “10” M

NamMaxDIRtg VSD MakcKUMaribHoe Bpemsi aa,qepn:m u,vlcbpoaow 0bpaboTkn AaHHBIX, M
B MUKpoceKkyHaax, Hanpumep “1500

OBozHa4eHus:

M = Mandatory — o6s3aTenbHbIN;
O = Optional — gononHUTENbHLIA (Heoba3aTeNbHLIN);
C = Conditional — ycrnoBHbIA.

6.903.6 Jlornyeckue yanbi LLNO

JTornuyeckue yanel LLNO gomkHe! cooTBeTCcTBOBATL TpeboraHuam ctaHgapta MOK 61850-7-4.

6.903.7 NNornyeckue yansl TCTR

TNornuyeckue yansl TCTR pgomkHbl cOOTBETCTBOBATE TpeboBaHuaM ctaHgapta M3K 61850-7-4, 3a uc-
KItoYeHreM Toro, 4To norudeckue yansl TCTR gomkHbl BbITh pacliMpeHbl nyTem A00aBNeHWs UMEHHbIX Ta-
OnuYHbIX 06BLEKTOB AaHHbIX, cornacHo Tabnuuam 903 1 905. 3HaveHne aTpubyToB AaHHbIX dataNs aTux pac-
LWMPEeHHbIX 00BbEKTOB AOMKHO ObiTh « MIK 61869-9:2016%». ATpMOYThI AaHHbIX 3TUX PacLUMPEHHbIX 00LEKTOB
OOMKHBI ObITh OCTYMNHBI TOMLKO ANA YTEHUS.

Kaxgoe nma TCTR (LNName) gomkHo 6b1Te 0TdhopMaTUPOBaHO Ha 3Tane NPOEeKTUPOBAHWS B COOTBET-
CTBUM C

| nnp TCTR n,

roe nn — sIBNAeTCcs HOMEpPOM TOoYKM mamepeHus Toka (01-99), koTopasa ona namepeHus Toka ugeHTuduum-
pyetca kak (Inn) W yHukanbHa B npegenax npucoeguHeHus. 3To 3Ha4YeHWEe SABMSETCA YacTbK B
onucaHum SCL cekuum noacTaHuMm 1 onpeaensieTcs B NpoLecce NpoeKkTUpoBaHuUs;

p — naeHTMdumKkauma dasbl NepBUYHOrO ToKa, ato nubo A, nubo B, nubo C, u N ansa T nepemeHHoro
Toka. [Insa T nocTosHHOrO TOKa, C OXXMa4aeMon Noanep Ko CMCTeM MNOCTOAHHOTO TOKa B COOTBET-
cTBMM C cepuen ctaHgapToB M3OK 61850, ncnonsayetca A ons Montoca 1, B ans Monwca 2 u N ans
3emnu. 370 3HaYeHWe OOIKHO COOTBETCTBOBaTh aTpunbyTy dassl obopynosaHus SubEquipment B
ceKkuuKn nogcTtaHumm pasgena onvcaHua SCL, ecnu TakoBoOW MMeeTcs;
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n — sBnAeTcs aTpubyToMm «inst» anemeHTa LN B cekuuax nogctaduum u IED B danne ICD. OH cBA3bI-
BaeT TCTR, onucaHHbIM B cekunn nogcTtaHumm, ¢ TCTR, onucaHHbiM B cekumu |ED. “n” gorkHo
BbITh gecsaTMYHbIM Yncnom (oT 1 go 99), koTopoe ycTaHaBnuBaeT MAeHTUMUKATOP 3K3emnnsapa
TCTR, kak yHYKanbHbI B Npegenax Noruyeckoro yCTponcTea, v B LIeNom 310 ycTaHaBnMBaeT Npo-

M3BOONTENDb.

Hanpumep, HaumeHoBaHue TCTR moxeT BbiTh criegyolwmnm:
I02ATCTRA4.

MprBegeHHOe BhbILe HAa3BaHWE OTHOCUTCSH K TOUKe namepeHus Toka Homep 02, dpasa A, ¢ TpaHcchopma-
TOPOM TOKa, cBsA3aHHbIM ¢ 3k3emnnapoM TCTR 4, kak nokasaHo Ha pucyHke 908. 3To TOMBKO OOUH U3 TaKuX
NPUMEPORB, UNMNKCTPUPYIOLW KA MOAEeNMpOBaHUe nogcTaHumii cornacHo M3K 61850-7-1 n npaBuna s3biKa KOH-
cdurypaumm nogcrtaHuumin cornacHo M3K 61850-6.

I02ATCTR4 102ATCTRA1 I01ATCTRY

i 1 i
1 1
: | L | : ! |
H { ] ]
! | i i
B , Py T \ ' i
T R = ,
i i 1 1
i | | !
c | A Y | l
! | I | v i
S D S _
Touka ToMka uamepeHua 1 )
HaMepeHun 2
| TmeR1 | [ TCTRZ |
{ TCTR2 | [ TCTRE |
{ TCcTR3 | [ TCTRe |

I TCTR4
TCTR5
Norudeckos
TCTR6 ycTpoiicTBo
MUO1

PucyHok 908 — lNpumep obosnauenna TCTR

O6bekT gaHHbIx AmpSv normdeckoro yana TCTR pomkeH COOTBETCTBOBAaTb OMNPEAEneHw knacca
06wmnx gaHHbix SAV, cormacHo nogpasgeny 7.4.4 craHgapta MOK 61850-7-3:2010, 3a ucknwo4yeHMeM Ta-
kux atpubyTtoe, kak AmpSv.instMag.i AmpSv.sVC.scaleFactor, AmpSv.sVC.offset, AmpSv.units.multiplier u
AmpSv.units.SIUnit, koTopble ABnaAwTcs 06sA3aTENbHBIMW U JOCTYMHbLI TONBKO ANS YTEHUS CO 3HAYEHUAMMU,
yKasaHHbIMKW B Tabnuue 904:

Tabnuua 904 — 3HayeHus aTpubyToB AmpSv

ATpnbyT 3HaueHne
AmpSv.units.SIUnit 5 (kog ansa Amnep)
AmpSv.units.multiplier 0
AmpSv.sVC.offset 0
AmpSv.sVC.scaleFactor 0,001
AmpSv.instMag.i KOMW4YecTBO (MUnnuamMnep)
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Tabnuua 905 — Pacwupenune gnda knacca TCTR

Pacwwupenunsa ans knacca TCTR, ykasbiBaemble Ha nNacnopTHOW Tabnuyke

HaumeHoBaHue oﬁbeKTal Knacc | MNosAcHeHus | T | M/Q/C

onpegeneHye Knacca TO4MHOCTU B CbOpMaTE cornacHo nogpasge-

NamAccRtg veD ny 5.6, Hanpumep, “0,55/5P20"

M

CMUCOK HOMUHAanbHbIX NepByyYHbIX TOKOB (IPr), B AMnep, pasne-

NeHHbIX TOYKOW ¢ 3anaToit, Hanpumep, “200;400;800” M

NamARtg VSD

OTHOLLEHWE Npefena OTCeYK MIHOBEHHOMO TOKa K HOMUHAIbHO-
NamClipRtg VSD MY NEPBUYHOMY TOKY, YMHOXEHHOMY Ha KOpPEeHb KBafpaTHLIN 13 M
OBYX, Hanpumep, ‘20"

OB6o3HauyeHuUs:

M = Mandatory — o06a3aTenksHbIi;

O = Optional — gononHUTENbHbLIA (HeoBA3aTENBHLIN);
C = Conditional — ycnoBHbIiA.

6.903.8 Nornyeckue yansl TVTR

TNorunyeckue yansl TVTR gomkHbl ObITe TaKUMK, Kak ykazaHo B MOK 61850-7-4:2010, 3a uckno4eHUem
TOro, 4Tto norudeckune yansl TVTR y3nel 40mMKHbI BbITh pacluMpeHsl nyTeM AobaBneHrst UMeHHbIX Tabnu4HbIX
0BbbeKToB AaHHbIX, cornacHo tabnuuam 903 1 907. 3HavyeHne aTpubyToB dataNs 3Tux paclumMpeHHbIX 06bek-
TOB AaHHbIX JOMKHO BbIThb « M3OK 61869-9:2016». ATpMBYThI 9TUX pacLUMpeHHbIX 0BBEKTOB AaHHbIX JOMMKHbI
ObITb OCTYMHBI TONBKO ANSA YTEHUSA.

Kaxgoe nma TVTR (LNName) gornxHo BbiTh 0T(hopMaTUpOBaHO Ha 3Tane NpoekTUPOBaHUSA B COOTBET-
CTBUK C

U nnpTVTR n,

roe nn — sBNSeTCcs HOMEPOM TOYKM n3mepeHmnsa HanpshkeHus (01-99), koTopas Ans u3mepeHus HanpsHKeHus
naeHTuduumpyetcs kak (Unn) n yHuKanbHa B npegenax npucoegnHeHns. 310 3Ha4YeHue sBseTcs
yacTbio B onucanun SCL cekuunn noacTaHumu;

p — naeHTMduMKkauua dasel nbo A, B, C, nubo AB, BC, CA, n N ana UT nepemeHHoro Toka. [Ans AT
MOCTOSAAHHOIO TOKA, C OXKMOAaeMOoM NOAAEePIKKON CUCTEM MOCTOAHHOIO TOKa B COOTBETCTBUN C cepuen
cTtaHgapToB MOK 61850, ncnoneayetca A gns MNomoca 1, B gns Momtoca 2 u N gns 3emnu. 310
3Ha4yeHWe OOMKHO COOTBETCTBOBATL aTpubyTy dazel obopygoeaHusa SubEquipment B cekuuun nog-
cTaHuuun pasgen onucadua SCL, ecny TakoBo UMeeTcs;

n — sBnsietca atpubyTom «inst» anemeHTa LN B cekumax nogctadumm v IED B channe ICD. OH cBsA3biBa-
eT TVTR, onucaHHbIi B cekuumn nogctaHuuu, ¢ TVTR, onucaHHbiM B cekuun IED. “n” gomkHo BbiThb
LecaTUyHbIM YmcrioM (0T 1 go 99), KoTopoe ycTaHaBnvBaeT uoeHTudukaTop aksemnnspa TVTR, kak
YHUKaMNbHLIA B Npeaenax Nornyeckoro YCTponcTea, 1 B LIENOM 3TO YyCTaHaBNUBAET NPOU3BOAUTENb.

Hanpumep, HanmeHosaHne TVTR moxeT ObiTh

UO1ATVTRA1.

O6wekT gaHHbix TVTR atpnbyta NamPIt gomkeH cooTBeTCTBOBaTL OMpeAeneHuto Knacca gaHHbix B LPL
B COOTBETCTBUM C nogpasnernom 7.8.3 ctaHpapta M3K 61850-7-3:2010.

O6bekT aaHHbIx VolSv nornyeckoro yana TVTR gomkeH cCOOTBETCTBOBAaTL ONpeaeneHuio knacca obuymx
daHHbix SAV, cornacHo nogpasgeny 7.4.4 ctangapta MOK 61850-7-3:2010, 3a uckniodeHuem aTpubyToB,
VolSv.instMag.i VolSv.sVC.scaleFactor, VolSv.sVC.offset, VolSv.units.multiplier n VolSv.units.SIUnit, koTopkie
ABNAKTCA 0653aTENbHLIMW U JOCTYMHbI TOMLKO ANA YTEHWUS CO 3HAYEHUAMMU, YKa3aHHbIMK B Tabnvue 906:

Tabnuya 906 — 3HavyeHus aTpubyTtoB VolSv

AtpubyT 3HaveHue
VolSv.units.SlUnit 29 (kog 4Ns BOMbT)
VolSv.units.multiplier 0
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OkoH4YaHue mabnuubi 906

ATpubyT 3Ha4eHue
VolSv.sVC.offset 0
VolSv.sVC.scaleFactor 0,01
VolSv.instMag.i KONUYECTBO (CAaHTUBOMLT)

Tatnuua 907 — PacwupeHue ansa knacca TVTR

Paclumpenus ans knacca TVTR, ykassiBaemble Ha nacnopTHoW Tabnuyke

HaumeHoBaHue obbekta | Knacc | MoscHeHus | T | M/OIC

NamAccRig ysp | omPeAenenve knacca TOLiHOCTM ? chopmare cornacHo nog- M
pasgeny 5.6, Hanpumep, “0,5/3P

NamVRig VSD HOMWHaneHoe nepBu4Hoe HanpsxeHue (UPr), B BONLT, Ha- M

npumep, ana sHaveHna 300000/sqrt(3) coctaenset “173000”

OTHOLLEHWE Npenena 0TCEYKN MIHOBEHHOMO HanpsikeHWs K
NamClipRtg VVSD HOMWHaNbHOMY NEPBUYHOMY HaMPSKEHWMID, YMHOXEHHOMY M
Ha KopeHb KBaapaTHbIA U3 OBYX, Hanpumep, “2"

ObosHaveHus:

M = Mandatory — obsa3aTenbHblii;

O = Optional — gononHUTenNbHbIA (HeobA3aTenbHbIN);
C = Conditional — ycnoBHbINA.

6.903.9 ATpubyT KavyecTBa

PacueTHeIn aTpnbyT kavecTBa (quality) npv ucnone3oBaHuK Knacca AaHHbIX SAV gomkeH CoOOTBETCTBO-
BaTb nogpasgeny 7.4.4 ctaHgapta M3K 61850-7-3:2010, a Takke COOTBETCTBOBaTL TpeboBaHWAM HacTosLLe-
ro pasgena.

ATpubYT Ka4yecTBa COOTHOCWUTCSH C Ka4€CTBOM 3Ha4yeHWsA BbIOOPKM HE3aBUCMMO OT KakoW-nvbo owmbku
B MOMEHT BpeMeHu Bbibopku. KauecTBo cvHXpoHu3aumy Beibopkn nepedaetca B atpubyT SmpSynch, onpe-
neneHHeln B pasgene 6.904.4 Huke. Hanpumep, Korga B HECUHXPOHM3VUPOBAHHOM peXUMe, rae BpeMeHHas
MOrpeLIHOCTb CKOMb YroAHO BEMuKa, Ka4ecTBO BbIDOPKM BCE eLle MOXET ObiTb XOPOLIMM, a 3Ha4yeHWs BeIDOPKK
MOryT ObITh Nogxoaawmmn Ans paboTel 06opyaoBaHWs, KOTOPOE He YYBCTBMTENBbHO K Pa3HOCTH a3z mexay
3TMMK BeIBopkamu 1 Beibopkamu ot gpyrux UT.

KayecTBo kaxgoro aHa4deHus Belibopkn B kaxgom ASDU gomkHoO cooTBeTcTBOBaTh TpeboBaHUAM K ero
3Ha4YeHusM KadecTBa B aToM ASDU. Hanpumep, ecnu kaHan, KoTopbid paHee Obin TOMHBIM, CTAHOBUTCS He-
TOYHLIM, MEpPBOE HETOYHOE 3Ha4YeHue JOMKHO UMeTk ToT ke ASDU, uTo 1 ero HeTouHbIA Habop aTpubyToB.

Ecnu kavecTBO He oBecne4ynBaeTca, To atpubyT validity (aTpubyT 4OCTOBEpPHOCTH) AOMKEH UMETh 3Ha-
yeHue «invalid» (HegencTBuTeneH), a Bce Apyrue aTpubyThl, OTHOCAWMECHA K aTpubyTy kadecTsa, OOIMKHEI
UMEeTb MX 3Ha4YeHwe No ymon4yaHuio. Hanpumep, Korga HanpskeHwe Ha ogHodpasHoW WwHe nepedaeTtcs B
dopmaTte ¢ Habopom gaHHbix ¢ 4 TCTR, 4 TVTR, To Hencnonb3yemble dasbl AOMKHbI ObiTb MOMEYEHbl Kak
«invalid» (HegencTBUTENEH).

Ecnu 3HayeHWe nepBUYHOrO NapamMeTpa Haxo4MTCs 3a NpegenaMmu ycTaeBku, To atpubyT validity (atpu-
ByT OOCTOBEPHOCTU) OOIMKEH UMETh 3Ha4veHue «questionable» (comHuTensHbIR), a aTpubyT outOfRange (3a
npegenamu auanasoHa) AoIKeH UMEeTb 3HaveHue «irue» (BepHblr). 3TOT MexaHu3Mm No3BONAeT NnoanuchiBa-
IOLLMMCS MPUMIOXKEHWUAM MCMONB30BaTek MHAOPMALMIO TaM, rde 3T0 YMECTHO (Hanpumep, ANna perncrpaumm
coBbITUIA MK PYHKUMM BPEMEHW NEPErPY3KKU MO TOKY).

ATtpubyT validity (aTpubyT gocTOBEpHOCTM) JOMKEH BbITb OTMeYeH, kak «questionable» (comHuTenb-
HbIA), ecnu aTpubyT inaccurate (HETOYHLIN) UMeEET 3HavyeHue «true» (BepHbIi).

Ecnu dyHkuma koHTpona UT oBHapyxuBaeT cocToaHve ownbky (KpoMe NoTepy CMHXPOHM3auUnn), yka-
3biBaloLLee Ha TO, YTO 3HA4YeHUs BbIDOPKW ABMAETCS HEMPUIOOHbLIM, HANPUMER, NPW ODHapPYXEHWW BHYTPEH-
HeW HencnpaBHOCTK, TO aTpmbyT failure (HemcnpaBHOCTE) AOMKEH UMETk 3Ha4YeHne «truey» (BepHbIn).

Ecnu dyHkuma koHTpona MT obHapyxuBaeT coctoaHue ownbkn (KpoMe noTepu CUHXPOHM3aunn), yka-
3blBaloLLee Ha TO, YTO 3HadYeHue BbIDOPKM He COOTBETCTBYET MACMOPTHLIM AaHHBIM MO KNaccy TOYHOCTU U3-
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MEepPEeHWI, HO MOXEeT BbiTb NMPUrOAHLIM K MCNOMNL30BaHWI, TO aTtpubyT inaccurate (HETOYHbLIN) OOMKEH UMETb
3Ha4yeHue «true» (BepHbIN).

B ycTpoiicTBe conpsixeHUsa 3Ha4eHUsA BbIDOPKM BCcerga AOoMmKHO BbiTh HaUMy4dLllen OLUEeHKOW NePBUYHOIO
3Ha4yeHusa, HecMoTpsa Ha TpeboeaHua pasgena 6.2.2 M3K 61850-7-3. MNpunoxeHWs NognucYnKOB 4OIMKHbI UH-
OUBMayansHO BeIOMpaTh, KAk MCMONb30BaTk 3HAaYeHUs C MeTKOW «questionable» (COMHUTENBHBIR).

AtpubyTel overflow (nepenonHenune), badReference (BpegoHocHas ccwinka), oscillatory (konebatens-
Heiin), oldData (ctapble gaHHble), inconsistent (HecornacoBaHHbIi) v operatorBlocked (6nokuposaH onepaTto-
POM) LOMKHBI UMETb 3HadeHue «false» (HeKoppeKTHbIR).

ATpubyT source (MCTOYHUK) OOMKEH UMETh 3HAYEeHWe «processy» (npouecc).

ATpunbyT test (TecTupoBaHue) OomkeH ObITe YCTAHOBMNEH B cooTBeTCTBUM ¢ MOK 61850-7-3.

6.903.10 Ha6op(bl) AaHHBLIX

Habopbl [aHHbIX [O0MKHbl ObITh oOnpegeneHbl B cCOOTBETCTBUM ¢ nogpasgenom  10.1.3.4
M3K 61850-7-2:2010, a Takke COrMacHoO HacToALLEeMY nogpasgeny.

Kaxpoe HanmeHoBaHne Habopa gaHHbix (DSName) gomnxkHo GbiTe 0ThopMaTUPOBAHO COMNAacHo:

PhsMeasx

roe X — 370 HoMep Bblibopku Habopa AaHHbIX (0T 1 40 99). “x” gomkeH BbITh ECATUYHBIM YACIOM, YTO AenaeT
MMs HaBopa OaHHbIX YHUKanbHLIM B npeaenax LLNO v ycTaHaBnvBaeTca U3rotosuTenem.

HaumeHoraHue Habopa gaHHbIx PhsMeas1 moxeT ucnonb3oBaTheCs TOMNbKO ANd Habopa AaHHBIX, vne-
Hbl KOTOPOTO NMpeacTaBneHbl Mo NOPAAKY HUXE:

INNATCTR1.AmpSv.instMag.i

INNATCTR1.AmpSv.q

INnBTCTR2.AmpSv.instMag.i

INnBTCTR2.AmpSv.q

INnCTCTR3.AmpSv.instMag.i

INNnCTCTR3.AmpSv.q

INnNTCTR4.AmpSv.instMag.i

INNNTCTR4.AmpSv.q

UnnATVTR1.VolSv.instMag.i

UnnATVTR1.VoISv.q

UnnBTVTR2.VolSv.instMag.i

UnnBTVTR2.VolSv.q

UnnCTVTR3.VolSv.instMag.i

UnnCTVTR3.VolSv.q

UnnNTVTR4.VolSv.instMag.i

UnnNTVTR4.VolSv.qg

Habopbl OaHHbLIX OOMKHbI COCTOATbL M3 aTpubyToB AmpSv.instMag.i (3HaveHue BbIDOpKKM Toka) UNK
VolSv.instMag.i (3HaueHne BbIGOpKK HanpsikeHusa) u atpubyto AmpSv.q unu VolSv.q, (aTpmbyThl kadecTra),
cnegyrowMmi 3a Humu. KonvuecTBo BbIBOPOYHBIX 3HAYEHUA TOKA U KONMUYECTBO BbIDOPOYHbLIX 3HAYEHUI Ha-
NPSPKEHMSA OOMKHO COOTBETCTBOBAThL YMCNy TpaHcdopMaTopoB, cneunduuMpoBaHHbIX Yepes BapuaHTbl Kofga
B Habope AaHHbIX.

Bce komnoHeHTel AmpSy (3Ha4eHusi BbIDOPKM TOKa) AOMKHBI NPealecTBoBaTth NObIM KOMMNOHEHTaM
VolSv (3HauyeHus BbIBOPKM HanpsKeHns ).

Mo ymonuaHuio, Npyu MHOXECTBEHHOM KONMWYECTBE KOMMOHEHTOB A5t TOKA W HANPsKeHWs B obLLen Tou-
Ke M3MepeHus, OHWM OOMKHbI BbITh CMEeXHBIMKU U ynopsiaodeHsl, kak: A, AB, B, BC, C, CA, N.

6.903.11 bnok(n) ynpaBneHMA MHOTOaApPECHOM Nepedaym OaHHbIX

Brnoku ynpaBneHuss MHOroagpecHon nepeaadyy OaHHbIX AOMKHBI BbiTe onpeaeneHsl B COOTBETCTBUM C
noapasnenom 19.2 M3K 61850-7-2:2010, a Takke B COOTBETCTBUA C AaNbHEALLIMMM OrpaHUYEeHUAMU, npea-
YCMOTPEHHbIMW HAacToALWMM noapasgenom 6.903.11.

Kaxnoe HanmeHoBaHWe brioka yrnpaBneHus MHoroaapecHomn nepegayun gaHHeix (MsvCBName) gomkHo
ObITb OTHOPMATMPOBAHO COrMACHO

MSVCBxx,

roe xx — sBnsieTca Homepom ob6pasua (ot 01 go 99) 6noka ynpasBneHuMs MHOroaZpecHoOW nepeaayun gaHHbIX.
Hanpumep, yncno “xx” gomkHo OblTb AECATUYHBLIM YWMCNOM, KOTOPOe 3adaeT MMmsa Habopa OaHHbIX
yHUKaneHbIiM B npefgenax LLNO v ycTaHaBnueaeTca U3roTOBUTENEM.
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[Onsi obpaTHON COBMECTUMOCTM C TUNOBbLIMU M3OENUAMMK, B OaHHbIX briokax ynpaeneHua MSVCB01 w
MSVCBO02, ux atpubyt SmpMod gornxeH umeTb 3HaqveHne ‘0’ (BbIBOpoK 3a HOMWHanNbHbLIA UMKN). NS Bcex
apyrux aHadeHuin (ot 03 go 99) atpubyT SmpMod gomxeH nmeTh 3HaveHue '1’ (BbIDOPOK B CEKYHAY).

3HaueHne atpubyta MsvID omKHO BbITh YHUKANbLHBEIM B Npefenax noactaHuuu. PekomeHayeTcs, YTo-
Bbl 3TO None GbINO KOPOTKUM ANs COXPaHEeHUS KOMMYHUKALMOHHOW NONOoCkl NPOMNycKaHWsa (peKoMeHOyeTcs
JenaTb ero B WecTHaguaTupaspsaHomM npegcraesnedun B APPID: 4000 k 7FFF).

Mpumeyanume 903 — HekoTopble ycTapeBlUME YCTPOWCTBaA orpaHW4MBaloT anuHy atoro nona ot 10 go
34 cuMBONOB.

ATpubyT SmpRate gomKeH uMeTb 3Ha4YeHWe, COOTBETCTBYIOLee YacToTe AWCKpeTM3auun B BapuaHTax
KogoBs Aans 6nokos ynpaeneHus. [na 6nokoe ynpasnenns MSVCBO01 atpubyt SmpRate gomkeH ObiTb pa-
BeH 80, a ana MSVCB02 — 256. [ina apyrvx 6NoKoB ynpaBneHWs UCMoNnb3yeTca 3Ha4YeHne HenocpeacTBEHHO
B KoAe (3a ucknioueHnem Brioka ynpaeneHus NoCTOSIHHLIM TOKOM) Ans YactoTel 96 kl'u, 3HadyeHne BeIBopok
koTtopou pasHo 9600. Mcnonk3oBaHue 9600 BLIGOpOK 3a Nepuoa, BKNHYAKLWWA HOMUHaNbHY0 YyactoTy 10 Iy,
ABMAETCS 0BXOOHLIM NYTEM K MakCMManbHOMY 3HAaYeHWHo, KOTOPoe MOXEeT KogupoeaTe atpubyt SmpRate.

ATtpubyT OptFlds.refresh-time (Bpems obHoBneHws) fomxkeH nmeTs oTMeTKy FALSE.

OptFlds.reserved.(3ape3epBupoBaHo) (aTpubyt OptFlds.samplesynchonised (BbiIDOpku CMHXPOHM3MPO-
BaHbl) no MOK 61850-9-2:2011) nomkeH umeTs oTMeTKy TRUE.

AtpubyT OptFlds.sample-rate (yacToTa guckpeTnzaunn) OOMKeH MMmetTe oTMmeTky FALSE.

ATtpubyT OptFlds.data-set-name (ums HaBopa gaHHbIX) JOMmKeH MMeTs oTMeTKy FALSE.

ATtpubyT OptFlds.security (BesonacHocTs) gormkeH uMeTk oTMeTky FALSE cormacHo M3K61850-9-2:2011.

ATpubyT smpMod He OomkeH NpucyTCTBOBaThL B coobLleHun SV-noToka.

ATpubyT noASDU pgnsa 6noka ynpaBneHus JOMKeH UMeTb 3HavYeHne, cooTBeTcTByowee Yncny ASDU B
COOTBETCTBYHOLLIEM MONie KOAOB, OnpefdeneHHomM B nogpasgene 6.903.2.

6.903.12 KoHdpurypaumsa ycTporMcTBa cONpsiXeHUs

B Tabnuue 908 nepevncneHbl napaMeTpbl, KOTOPbIe HEOBXO4MMO HACTPOUTD.

Tatnuua 908 — MNapameTpbl KoHpUrypauun YC

MapameTp/BenuynHa | [ranasoH 3Ha4YeHui | [ononHexHus

LDName xxxxMUnn (xxxxYCnn) XXXX ABNAETCA KOHDUIrypupyembiM (HacTpanBaeMbiM) UMEHEM
IED YC cornacHo nogpasgeny 8.5.3 M3K 61850-6:2009.

MUnn saensetca atpmbytom Inst (normuyeckoro) ycTpoWcTBa
LDevice cornacHo nogpasgeny 8.5.3 M3K 61850-6:2009

MSVCBxx.SvEna TRUE/FALSE BBoguTCA NOBTOPHO ANA KaXaoro BHeapeHHoro MSVCB
«BEPHbIA»/« HEKOPPEKTHBINAY»

MSVCBxx.MsvID CM. AOMNOMNHEeHUs HomxkeH BbITe yHUMKANEH B Npegenax noactaHuun. PekomeHayeT-
csl, YToDbl 3TO Nnone BbINo KOPOTKUM; YCTaHaBNUMBAETCA B COOTBET-
CTBUW C LWecTHaguaTepuyHbiM npegctasnedvem APPID.
MpumevaHMe — HekoTopble ycTapeBLUWE YCTPOWCTBA orpa-
HUYMBaIOT ANKUHY atoro nonsa go 10 ... 34 cumeonos

DstAddress

Addr CM. KOMMEHTapuu Ecnu DstAddress siBnsetca mHoroagpecHsim MUIticast, agpec
npeactaenaet cobor 01-0C-CD-04-xx-xx, roe xx-xx ABNserca
KOHUIypupyembiM (HacTpamBaeMbIM) NapamMeTpoMm.
Ecnu DstAddress aBnaetcs ogHoagpecHsIM, TO 3TUM adpecom
porxeH 6uiTb Ethernet agpec aboHeHTa SV-noToka

PRIORITY @l

VID 0...4095

APPID 0x4000...0x7FFF 3Hauenve 0x4000 sBnAeTcs 3HAYEHVMEM MO YMOMYaHWI, yKa-
3bIBaIOWMM Ha OTCYTCTBME KOHUrypupoBaHus. HacToaTensHo
pekomMeHayeTcs UMETb YHUKanbHbIA, ucexogHeld kog SV APPID
naeHTUdMKaTop B Npedenax cMcTeMel, Ans Toro, 4Tobel obecne-
YMTb PUNETpoBaHWe KaHaneHoro ypoBHs. KoHdwmrypauus APPID
NPUNoXeHus JomkHa obecnevmBaTbCs KoHUrypaLumen cetu

16

GostExpert.ru
https://GostExpert.ru/gost/gost-61869-9-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70606
https://gostexpert.ru/gost/gost-61869-9-2025?utm_source=pdf&utm_medium=70606&utm_term=page

FOCT P M3K 61869-9—2025

6.903.13 HopmupoBaHHbIe Knaccbl COOTBETCTBUA

6.903.13.1 O6wWwme nonoxeHnn

Crangaptel cepun M3K 61850 onpenensitor 6onblioi Habop KOMMYHWKALWMOHHBLIX MoOenen u ycnyr
cBa3un. He Bce oHU ncnoneayotes B YC. MHorve U3 HUX NoagepXUBaT JONONHATENBHbIE (OYHKUMKW TaKUE, KaK
koHdurypupoBaHue (Hactpowka) YC 1 HabnogeHre 3a ero paboTo.

MpumevaHne 904 KoMMyHWKaLWOHHBLIE YCNYTA NCNONb3Y0TCs ANA TOro, YTobbl Nnony4atb 4OCcTyn W 0b-
MEHUBAaTbCA MH(OpMaLUnen, Cogepxallencs B NOrM4Yecknx y3nax Lenu KOMMYHUKaAUMOHHOW CETU, COTMacHo
cepuu ctaHgapToe M3K 61850.

Takum oBpa3om, He BCe MOAENU Unu ycnyru, onpegeneHHele B cepun M3K 61850, gomxHel BbITh
peanu3oBaHbl Bo Bcex YC. Ycnyru, KoTopble TpebyloTcs, OOMKHbl ObITh onpeAeneHbl ¢ MNO3WMUKMKM Knac-
COB COOTBETCTBMA COrnacHo Hactoswemy nogpasgeny 6.903.13.1. Knaccel cooTBeTcTBUA onpedensitTcs
C MOMOLLLIO NpUMeHeHWs abcTpakTHoro mHTepdenca cnyxbel cessm (ACSI), ykasaHHoro B nogpasgenax
6.903.13.2—6.903.13.6, koTOpble, B CBOK O4Yepedb, OCHOBaHbl Ha pasgene npunoxeHwe A craHgapTa
M3K 61850-7-2:2010.

Knaccel cooTBeTCTBUSA MOrYyT ObITh ONpefeneHsl crneayolumM obpasom:

- KIacc a: MMHMManbeHLIN Habop ycnyr (cepeBucor), Tpedyembix (HeobxoaAnMbIX) Ona Nepefayn JaHHbIX
¢ nomolblo YC ¢ ucnonb3oBaHUEM BeIDOPOUYHLIX 3HAYEHWIA;

- knacc b: knacc a nntoc MUHUManbHbIA Habop ycnyr (cepeucos), Tpebyembix (HeobxoaMMbIX) AN Noa-
OEPXKM coobLLeHnit, nogaepxuBaembix npotokonom GOOSE;

- Knacc c: Knacc b nnwoc BeinonHeHne TpeboanHmin MOK 61850 k nocnenosaTensHOW MHDOPMaLMOHHON
MOAENN C BO3MOXHOCTLI CaMOOoNUcaHns,

- knacc d: knacc ¢ nnwc ycnyru (cepeuckl) ansa nepegadun dpannos u/mnm ogHoro unu bonee Hebydde-
PU30BaHHLIX COOBLLEHMI, a Takke DydepnzoBaHHoe coobLLeHWe, UNK 3anuck cOBbITUIA.

Mpumeuvanune 905 — OnucaHve KOMMYHUKALMOHHBIX ycnyr B cepuu ctaHgaptoB M3K 61850 nokasbiBaer,
Kakum oBpasomMm NpuUMeHaTbs abCTpakTHOE MOAENUpOoBaHMe TEXHUKW (abCTpaKkTHbIM MHTepdenc yenyr ceasu unu ACSI).
OnpegeneHune abcTpakTHbIX MOAenen npenctaenseT cobon onncaHWe cepeBUcHOro obecrnevyeHUs Ha BepXHEM YPOBHE.
Bonee HW3KMe ypoBHW, NS KOTOPLIX onpeaenaeTcs abcTpakTHLIA ypoBEHb, ONMCaHbl B KapTe cepsuca cBasu (SCSM).

Mpumeuvanne 906 — OnucaHve Norvyeckux ysnoB K ycnyr B cepun ctaHgaptoB M3K 61850 nokasbiaer,
Kakum obpasom nmonyyaTe AOCTYNHYK uHdopmauunio 06 MHopMaLMOHHON Modenu U ycryrax, KoTopble BO3OeWCTBYIOT
Ha MHOPMaLMOHHBIE MOZENU, TO eCTb HENOCPEACTBEHHO Ha CaMux cebsi. 3Ty cnOCOBHOCTE Ha3bIBAOT CaMOCTNUCaHWEM.

MpumedvaHune 907 — TpaHctepTHeIW hain (MNepenada cdannos) MoxeT BbiTb MCMNOMb30BaH(a) ANdA nepegayu
Yyepes KOMMYHWKaLWMOHHY0 CETk Takor uHgopmauum, Kak MHhopMaLums 0 KOHUIypaLmi.

MpumevaHue 908 — Peructpaums M OTYETHOCTL ABMAAIOTCA CPeAcTBaMU CBA3M B paMKax CepuM cTangapToB
M3K 61850, koTopble MOryT UCMONbL30BATLCA ANA Nepeaayu, Hanpumep, NnocnegoBaTensHocT cobeiTuii oT YC k aBToMa-
TU3NpoBaHHOMY pabodemy MHTepency ¢ Lenbo TEXHUYECKOro 0BenyKMBaHNSA NOACTaHLMA.

6.903.13.2 OcHOBHbIe NapameTpbl NoATBepKaeHna cooTeeTcTBMA ACSI
OcHOBHble NapameTpbl NOATBEPXKAEHWA COOTBETCTBUSA AOMKHbI BblTh TAKMMU, Kak NpeACcTaBneHo B Ta-
enuue 909.

Tabnuya 909 — OcHoBHbIE NapamMeTpbl NOATBEPXAEHWUA COOTBETCTBUSA

Knaccel cooTseTcTBusA

a | b | o | d

Client-server roles (ponu knueHT-cepeep)

B11 Server side (of TWO-PARTY-APPLICATIONASSOCIATION) — — M M
B12 Client side (of TWO-PARTY-APPLICATIONASSOCIATION) —_ — — —_

SCSMs supported (noggepx1BaeTca cneuududeckoe otobpaKeHne cepeuca CBA3N)

B21 SCSM: M3K 61850-8-1 used (npumeHsietca M3OK) — C1 M1 M1
B22 — — — —
B23 SCSM: M3K 61850-9-2 used (npumeHsietca MOK) M M M M

B24 SCSM: other (apyroe) — — — —
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OkoH4YaHue mabnuubi 909

Knaccel cooTBeTcTBUA
a b c d
Generic substation event model (O6wana mogenes cobeiTnin nogctaHumnn) (GSE)
B31 Publisher side (ctopoHa uznatens) — M M M
B32 Subscriber side (cTopoHa aboHeHTa ceTu/none3oBaTens/noanucynKa) — (0] 0] 0]

Transmission of sampled value model (Mogene nepegaym BeIGOpOYHbLIX 3HAYEHWIA/3HAa4YeHUA BbiBopku) (SVC)

B41 Publisher side (cTopoHa nsnatensi) M M M M
B42 Subscriber side (cTopoHa aboHeHTa ceTu/nonb3oBaTens/noanucynKa) 0] (0] (0] 0]
O6o3HaveHus:

M = Mandatory — obasatenbHblii;

O = Optional — gononHUTenNbHLIN (Heoba3aTenbHbIN);

C1 = SCSM B oTHoweHuun npotokona GOOSE apnsetcs 06a3atensHbIM;

M1 — SCSM: TpeboeaHusa ctaHgapta MOK 61850-8-1, 3a ncknodeHnem TpeboBaHWA K MOLENW CUHXPOHM3aLMK
BpemeHu (SNTP), apnatotca obasatensHeiMu. BpemernHas cuHxponunsaums SCSM gomkHa BbiTe Takow, Kak HOpMUpO-
BaHO B nogpasgene 6.904.

6.903.13.3 MNoaTteepxaeHue cooTeetTcTBua mogenen ACSI
MoaTteepxaeHne cootTeeTcTBUA Mogenen ACS| gomkHo BbiTh Taknm, Kak npegcraeneHo B Tabnuue 910.

Tatnuua 910 — MNogTeepxaeHne cooTBeTCcTBUA Mogenen ACSI

Knaccbl cooTBETCTBMSA
Model (Mogens)

a | b | c | d
M1 Logical device (ITorndyeckoe ycTporncTBO) — — M M
M2 Logical node (Ilornuecknia yaen) — — M M
M3 Data (JaHHble) — — M M
M4 Data set (Habop naHHbIX) — — M M
M5 Substitution (3ameLLeHWe/3ameHa) — — (0] O
M6 Setting group control (HacTpolika rpynnoBoro ynpaeneHus) — — O 0]
Reporting (oTuer)
M7 BydepnsoBaHHoe coobLueHMe U 3anMck CobLITUI — — — M
M7-1 sequence-number (NOpsiAKOBLIN HOMEp) — — — M
M7-2 report-time-stamp (ot4et 06 oTMeTKe BpeMeHK) — — — M
M7-3 reason-for-inclusion (ocHoBaHWe Ans BKNOYEHWUS) — — - M
M7-4 data-set-name (Mma Habopa gaHHbIX) — — — M
M7-5 data-reference (ccbinka Ha gaHHbIE) — — - M
M7-6 buffer-overflow (nepenonHerune Bydepa) — — - M
M7-7 entrylD — — — M
M7-8 | BufTim — — — M
M7-9 | IntgPd — — — M
M7-10 | GlI — — — M
M7-11 | conf-revision — — — M
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OkoH4yaHue mabnuuess 910

FOCT P M3K 61869-9—2025

M = Mandatory — o06sa3aTeneHbIi;
O = Optional — pononHUTENbLHLIA (HeobA3aTeNbHbIN).

Knaccbl cooteetcTsuns
Model (mogensb)

a b c d
M8 HebyddepmsoBaHHoe coobLUeHe Mnn 3anvucb CoBbITUA — — - M
M8-1 sequence-number (MOpAOKOBLIA HOMEP) — - - M
M8-2 report-time-stamp (oT4yeT 006 0TMETKe BpEMEHU) — — — M
M8-3 reason-for-inclusion (ocHoBaHWe ONs BKNHOYEHNUS) — — - M
M8-4 data-set-name (Mmsa HaGopa gaHHbIX) — — — M
M8-5 data-reference (ccbinka Ha gaHHbIe) — — — M
M8-6 | BufTim — — — M
M8-7 | IntgPd — — — M
M8-8 | Gl — — o M
M8-9 conf-revision — — — M
Logging (perncTtpauums)
M9 Log control (ynpaBnenue xypHanom) (LCB) — — -
M9-1 IntgPd — — —
M10 Log — — - (@]
Control (koHTponb/ynpaBneHue)
M11 Control — — 0} 0
GSE
M12 GOOSE — M M M
M13 GSSE — — - —
SVC
M14 MUIlticast SVC (mHoroagpecHas nepegadya) M M M
M15 Unicast SVC (ogHoagpecHas nepenada) 0] 0] 0] (@]
Miscellaneous (npouee)
M16 Time (Bpems) M M M
M17 File Transfer (TpaHcchepTHbIM thann (nepegada cannoe)) — —
O6osHa4veHunsA:

6.903.13.4 MonTteepxaeHue cooteeTcTBuA ACSI cepeuca

MoaTteepxaeHue cooteeTcTeua ACSI cepBuca gomkHO BbITb TakuM, Kak NpeacTaeneHo B Tabnuue 911
(B 3@aBMCUMMOCTM OT Ucnonb3oBaHWsa Nubo Tabnuuesl 909, nubo Tabnuubt 910).

Tabnuya 911 —NogreepaeHue cooTBeTcTBUA ACSI cepeuca

Services (cepBuchl/ycnyru)

Knaccel cooTBeTcTBUA

Server (M3K 61850-7-2:2010 pasgen 7)

S1

ServerDirectory (aMpekTopusa cepeepa)

GostExpert.ru
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lpodomxerHue mabnuuyesl 911

Services (cepBucbl/ycnyru)

Knaccbl cCOOTBETCTBUA

a | b | c | d
Application association (accouuauusa npunoxenun) (M3K 61850-7-2:2010 pasgen 8)
S2 Associate (accoummpoBaTb/cBA3aTh) — — M M
S3 Abort (0OTMEHUTL) — — M M
S4 Release (onybnukosaTtk) — — M M
Logical device (Jlornyeckoe yctponcteo) (MOK 61850-7-2:2010 pasgen 9)
S5 LogicalDeviceDirectory — — M M
Logical node (lornueckuin yaen) (M3K 61850-7-2:2010 pasgen 10)
S6 GetlLogicalNodeDirectory — — M M
S7 GetAllDataValues — — M M
Data object (O6bekT AaHHbIX) (MOK 61850-7-2:2010 pasgen 11)
S8 GetDataValues — — M M
S9 SetDataValues — — 0] @]
S10 GetDataDirectory — - M M
S11 GetDataDefinition — — M M
Data set (Habop gaHHbix) (M3K 61850-7-2:2010 pasgen 13)
512 GetDataSetValues — — M M
S13 SetDataSetValues — — (0] O
S14 CreateDataSet — — (0] 0]
S15 DeleteDataSet — — 0] @]
S16 GetDataSetDirectory — — M M
Setting group control (Hactpowka ynpaeneHus rpynnoi) (M3K 61850-7-2:2010 pasgen 16)
S18 SelectActiveSG — — 0] @]
S19 SelectEditSG — — O O
S20 SetEditSGValue — — 0O (0]
S21 ConfirmEditSGValues —_ — O @]
S22 SetEditSGValue — — O O
S23 GetSGCBValues — — (0] 0]
Reporting (M3K 61850-7-2:2010 pazgen 17)
Buffered report control block (6nok 6ychdeprsnpoBaHHbIX COOBLLEHWIA MNK 3anucein cobbiTuin) (BRCB)
S24 Report — — C4 c4
S24-1 data-change (dchg) — — (0] 0]
S24-2 | g-change (qchg) — — & 0]
S24-3 | data-update (dupd) — — (0] (0]
525 GetBRCBValues — — C4 C4
526 SetBRCBValues — — (0] 0]
Unbuffered report control block (6nok HebyddepuanpoBaHHbiX coobLueHuin nnu 3anucen cobeituin) (URCB)
s27 Report — — C5 C5
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MpodomxeHue mabnuusi 911

Knaccel cooTBeTCTBUA
Services (cepBuchl/ycnyru)
a | b | [ | d
S27-1 data-change (dchg) — — 0] 0]
827-2 | g-change (gchg) — — 0] 0]
S27-3 | data-update (dupd) — — 0] (0]
528 GetURCBValues — — C5 C5
S29 SetURCBValues — - 0] @]
Logging (MOK 61850-7-2:2010, pazgen 17)
Log control block
830 GetLCBValues — — Cé Ccé
S31 SetLCBValues — — 0] (0]
Log
832 QueryLogByTime — — C6 Cé
S33 QueryLogAfter — — C6 C6
S34 GetlLogStatusValues — — C6 C6
O6ozHayeHus:

C4 — (Mandatory) obasaTteneHo, ecnun nogaepxueaetca M8 (6yddepuanpoBaHHbie 0THETHI);
C5 — (Mandatory) obsasaTtensHo, ecnu nogaepxmneaetca M7 (HebyddepnanpoBaHHbIe OTYETHI);
C6 — (Mandatory) obasaTtensHo, ecnun nogaepxueaetca M9 (peructpauusn).

Generic substation event model (GSE) (yHuBepcaneHas mogens cobbiTUi Ha nogcTaHumm)

GOOSE (M3K 61850-7-2:2010, pasaen 18)

835 SendGOOSEMessage — M

S36 GetGoReference — —

837 GetGOOSEElIementNumber — —

538 GetGoCBValues — —
S39 SetGoCBValues —_ —

o|j|o|o|0o|=Z
o|j|o|Oo|0O| =

GSSE (M3K 61850-7-2:2010 paznen 18)
S40 SendGSSEMessage — — — —

S41 GetGsReference — _ _

S42 GetGSSEElementNumber s - — -

S43 GetGsCBValues - — — -

S44 SetGsCBValues e — — _

Transmission of sampled value model (SVC) (mogenb nepegayun sHaveHui Belbopkun) (M3K 61850-7-2:2010, pasgen 19)

MUIticast SVC

S45 SendMSVMessage M M M M
S46 GetMSVCBValues — — o} 0
S47 SetMSVCBValues — — o} 0
Unicast SVC
S48 SendUSVMessage 0] 0] 0] 0]
S49 GetUSVCBValues — — o} 0
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OkoH4YaHue mabnuuysr 911

Knaccbl cCOOTBETCTBUA

Services (cepBucbl/ycnyru) |

a b | c | d
S50 | SetUSVCBValues | — | - | o | o
Control (ynpaenenue) (M3K 61850-7-2:2010, pasgen 20)
S51 Select — — 0] (@]
S52 SelectWithValue — — 0] 0]
S53 Cancel — — 0 @]
S54 Operate — — M M
S55 Command-Terminate — — (0] 0]
S56 TimeActivated-Operate — — 0] 0]
File transfer (nepenava dpannos) (M3K 61850-7-2:2010, pasgen 23)
S57 GetFile — — — M
S58 SetFile — — — @]
S59 DeleteFile — — — @]
S60 GetFileAttributeValues — — — M

OBo3Ha4eHus:
M = Mandatory — obasaTenbHblii;
O = Optional — gononHUTENbHLIN (Heoba3aTenbHbIN).

6.903.13.5 lMogTeepXaeHue cooTBeTCTBUSA A-npoduna
MoaTBepaeHUe cooTBETCTBMA A-Npochuns OOMKHO BbITb TAKUMM, Kak NpeacTaBneHo B Tabnuue 912.

Ta6nuua 912 — PICS anga A-npoduns

Knaccbkl cooTBETCTBUA
Services (cepBucbl/ycnyru)
a b c D

A1l Client/Server A-Profile no M3K 61850-8-1:2011 pasgen 6.2.2 n o L M M

M3K 1850-9-2:2011 nogpazpen 5.2.2

GOOSE/GSE management A-Profile no MOK 61850-8-1:2011 noa-
A2 — M M M

pasgen 6.3.2
A3 GOOSE A-Profile no M3K 61850-8-1:2011 nogpasgen 6.3.2 — M M M
A4 TimeSync A-Profile no M3K 61850-8-1:2011 noapasgen 6.4.2 N1 N1 N1 N1
A5 Security for Client/server A-Profile — - - -
AB Security for GOOSE/GSE management A-Profile — — — —
A7 SV A-Profile no M3K 61850-9-2:2011 nogpasgen 5.3.2 M M M M
O6o3Ha4eHus:

M = Mandatory — obasaTenbHbIi;
N1 = TpeboBaHUA K CUHXPOHW3ALMK BPEMEHW OOMKHLI COOTBETCTBOBaTL TpeboBaHuAM nogpasgena 6.904. Tpeboea-
HUA K CUHXpoHU3aumu Bpemenn (SNTP) aBnawTca gononHUTenbHbIMKU K TpeBoBaHUsAM HacTosALWEro cTaHgapTa.

6.903.13.6 lMogTeepxaeHUe cooTBETCTBUA T-npodunns
MoaTBepaoeHWe coOTBETCTBMSA T-npodmna OOMKHO BbiTh TAKUM, Kak NpeacTaeneHo B Tabnuue 913.
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Tabnuua 913 — PICS gna T-npoduns

Knaccel cooTBeTCTBUA
Services (cepsuchl/ycnyri)

a | b | c | d

T TCP/IP T-Profile no MOK 61850-8-1:2011, nogpasgen 6.2.2 n _ - M M
M3K 61850-9-2:2011, nogpa3nen 5.2.3

T2 SV T-Profile no M3K 61850-9-2:2011, nogpasgen 5.3.3 M M M M
T3 GOOSE T-Profile no M3K 61850-8-1:2011, nogpazgen 6.3.3 — M M M
T4 GSSE T-Profile — — — —
T5 TimeSync T-Profile no M3K 61850-8-1:2011, nogpasgen 6.4.3 — — 0] 0]
OB6o3HayeHns:
M = Mandatory — 06a3aTenksHbIi;
O = Optional — gononHUTENbHLIA (HeobA3aTENbHIN).

6.904 CUHXpPOHM3aLMA

6.904.1 O6wMe nonoxeHnnA

CnocobHocte UT ¢ undpoBbIM BEIXOLOM COOTBETCTBOBATL OMNYyDBNUKOBaHHLIM XapakTepUCTUKaM TOUYHO-
CTW 3aBUCWUT OT CUHXPOHM3aLMK BpemeHU. YC JOMmKHO NPUHUMaTb BHELLIHWIA CUrHamN CUHXPOHM3aLUN, a Takke
MMETb BO3MOXHOCTb CMHXPOHU3MPOBATLCS C ApyrMMu YC 1 BHELWHMM 3TanoHoM BpemeHu. [Mpegnoytutens-
HbIA MeTOL CMHXpOHU3auumM — npoTokon Precision Time Protocol, HopmuposaHHeid B MOK 61588, pen. 2.0:
(PTP Takxke uasecteH, kak 1588) c Habopom npodcunen, HopmuposaHHeim B IEC/IEEE 61850-9-3.

Bmecto PTP (unu, kak gononHuTensHas anstepHatuea) B YC ons npaBunbHOIO ero NpUMeHEeHUs Takke
MOXKET BbITh UCMOMbL30BaH BX0 CMHXpoHU3auun 1PPS (oguH umnynsc B cekyHAy), KOTOPbIA HOPMUPOBAH Ha-
cToALWMM cTaHZapToM. B niobom criydae, TOMHOCTbL BPEMEHHOTO CUrHana (CpefHsis NorpelHoCcTs abCcomoTHO-
ro BpeMeHMW) ANA XapakTepPUCTUKN TOMHOCTU JOSMKHA COOTBETCTBOBATL +1 MKC.

Yron chasoBoro casura bygeT yxyowaTbCs B 3aBUCMMOCTW OT CTEMNEHU OTKNOHEHWS BPeMEHWU OT 3TOro
3HadeHusa. B tabnuue 3 craHgapta M3K 61850-5:2013 copgepxatcs TpeboBaHMA K NMPUMEHUMBIM Krnaccam
CUHXPOHM3auuK BpemeHn (0bbluHO knaccel T4 1 TS ons CMHXPOHU3NPOBAHHON BbIBOPKM).

YC OOmKHO BKMYaThL B cebs BHYTPEHHWE 4Yackl, KOTOPLIE CUHXPOHW3NPYHOTCA NOCPEeACTBOM CUrHana
CUHXpOoHU3aumK. CueTtymk Bbibopok (SmpCnt) gomkeH GbiTe MCMONMb30BaH OIS TOro, YTOObLI MOeHTUMULMPO-
BaTb BbIDOPKM B rpaHuLax NpeacTaBreHHoW ceKyHabl U KogupoBaTbk Bpemsi BblOopok. CHeT4YMK BbIDOPOK Ha-
KannvBaeT 41cro BbIDOPOK OT HyMsl 40 HOMMHAMNBHOTO YKucna BbIOOPOK B CEKYHAY MWUHYC OOWMH, 3aTeM LUK
noeTopsieTcs. Bpemsa BbIGOpKU — 3TO TAKON MOMEHT BpEMEHW, KOTAa A0NS CEKYHAbI BHYTPEHHUX YaCcOB paBHa
NOACYETY CUYeT4YMKa BbIBOPOK, pa3geneHHoMy Ha HOMWHAMbHYK YacToTy AUCKPEeTM3aunM. 3TO 03HA4YaeT, YTo
NMPY CUHXPOHU3AL MM CYETUYMK BbIDOPOK JOMKEH MMETL HYNEBOE 3HAUYEHNE B HAYane ceKyHOHOW OTMETKU.

Mone c4etyuka BbIbopok SmpCnt, HopmupoBaHHOe B nogpasfgene 8.5.2 cTaHpapTa
M3K 61850-9-2:2011, npenctasnset coboi wecTHagUuaTupaspsgHoe Lenoe yducno 6e3 3Haka (INT16U),
npegcrasnsioLee s3Hav4eHnda ot 0 go 65535. MNpu ncnonb3oBaHUK 4N BbICOKOYACTOTHOIO yrpaBneHns nocTo-
SIHHLIM TOKOM C YacToTon guckpetusaumm 96 kl'y none cuyetuyuka BbIBOPOK ecTecTBEHHbIM 06pa3om obHyns-
eTcsa (0TCYeT HauMHaeTcsa CHOBa ¢ Hyns), 65536 BbIBopok nocne Hayana cekyHOHOW OTMETKW; U NPOLOKaeT
oTc4yet go: 30463 (96000 — 65536 — 1 = 30463), npaBunbHOE NPeACcTaABNEHNE HKHEro 16-BUTHOro BHYTPEH-
Hero 17-DuTHOro NpegcTtaBneHus cHetyuka. MNogpasgen 6.904.7 cogepkn OOMNOMHEHUs, perynupytowme no-
BeaeHne SmpCnt BO BpeMs KOPPEKTUPOBKN BPEMEHN.

6.904.2 MNpoToOKON CUHXPOHU3ALWUN TOYHOTrO BPEMEHU

OTOT pasgen pacnpocTpaHaeTcs Toneko Ha YC, Tpebywuwme cuHxpoHu3auum no npotokony Precision
Time Protocol (PTP, unu 1588).

MopTel YC, ncnonb3yemble 4na nepefaqu BbIBOpOYHbIX 3HAYEHWI, OMKHbI COOTBETCTBOBATL CTaHAap-
Ty M3K/IEEE 61850-9-3.

CwurHan cMHXpoHM3aumMuy, nony4veHHelid ot PTP knacca vacos (PTP clockClass) 6 unu 7, umetowmia npo-
CNeXMBaeMOCTb K yacam rnobanbHOoW CUMHXpOHM3auun BpeMmeHn. CurHan CMHXPOHW3aLMK, MONYyYEeHHbIA OT
vYacos nboro Apyroro Kknacca, A0MKeH CHUTaTLCS NOMyYeHHbIM OT YaCcOB MECTHOW CUHXPOHWU3aLNKU BPEMEHM.

6.904.3 1PPS cuHXpoHM3auus

OTOT pa3gen NPUMEHSKT TOMbKO K YCTPONCTBAM CMHXPOHU3auun, Tpebyownm cuHxponusauuo 1PPS.
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YC pormkHbl npuHuMath 1PPS curHan Ha cneyunanbHbiid BXOGHOW MOPT CUHXPOHN3aUUK Co CriegyoLwmMmn
XapakTepucTUKaMu:

TUM CUTHAMA . . . . o o e e e e e e e e e e e e ONTUYECKU C HAeKcom 62,5/125 pm
TaKTOBAA YACTOTA .« - v o v vttt e e e e e et e e e e OOWH UMMYNbLC B CEKYHAY

M3MEHEHUE CEKYHAb . . . . . ottt Ha HapacTaHuu poHTa UMNynsca
MpogomkutensHocTb UMNynbecath. ... ... ... . .o ... ot 10 mkc go 500 mc

Hapactauue n cnag dpporta, 10—90% . ............... He bonee 200 Hc

JURATTER : cnwmss s s 2 s 5 s pa ouaas 5 525 5858 RaiamEs s 2475 12 MKC MakCUMyM

OnnHa ONTUHECKON BOMHBI . . . o o ot et e e e e e e e e e e oT 820 Hm o 860 HMm

MakcumansHasa nonydyaemas QHeprs . . .. . ... .......... —12 dBm (npu BLICOKOM YpPOBHE)
MuHuUManbHas nonyyYaeMas 3Heprus. . ... ..o oeee e ... —24 dBm (npu BLICOKOM YpPOBHE)
PABBOM: o covsin o 6 3 5 4 o v o caswesiam & 5 b 5 & % & ¢ &enamE Y b 8 ¥ BFOC/2,5 (pekomeHOyemMbli)

HononHuTtenbHo, YC MOXET KOMNeHCUpoBaTh BPEMEHHBLIE 3a4epXKM nepeaadn B CeTW NMoCpeacTBOM
NPUMEHEHUA MONb30BATENBLCKMX KOHUTYpUpyeMbix HacTpoek 1PPS curHana.
Ha pucyHke 909 rpadmueckn npeactaeneHa gpopma curHana 1PPS.

n OpHa cekyHga P
z 4 ty
a8
o
o o
o
Q
Sl
/
& A  §
>
Hamepenne cekyHabl Wamepenune cekyHabl

PucyHok 909 — dopma curHana 1PPS Ha Bxoge cuHxpoHusauumn YC

Curnan 1PPS He cogepuT MHopmaLmmn 0 Yacax, KOTopble ABMAKTCA MCTOYHUMKOM CUrHana CMHXpOHMK-
3aumu. Noatomy ero Bcerga crieqyeT MHTEPNPeTUPOBATE Kak Yackl rMobansHoW CUHXPOHM3aLUKMKM BpeMeHU. 3To
Nno3BOnsAeT UCNOMb30BaTh BHOBL U3roTOBMNEHHLIE YC B yCTApeBLUMX MOLENSAX, M3rOTOBNEHHBIX B COOTBETCTBUU
¢ JokymeHTom [pynnel nonb3oeatenein UCA «PykoBoacTBO ANs UCNONb30BaHUA LM poBoro nHTepdenca ns-
MepUTEnbHbIX TpaHchopmaTopos cornacHo M3K 61850-9-2» ¢ ucnons3aosaHnem ctaHgapta MOK 61850-9-2.
Wcnonb3oeanue ycrtapeewnx YC (pexxum 1PPS) B HOBbIX CMCTEMAaX, U3rOTOBMIEHHBIX B COOTBETCTBMM C 3TUM
CTaH4apToM, HeoOX0AMMO aHanM3MpoBaTh B KEXKOOM KOHKPETHOM chny4ae.

6.904.4 ATpubyThl coobleHUa BbIBopok SmpSynch

TexHonorvm, KoTopble YyBCTBUTEMbHBI K pa3sHule ¢a3oBOro yrna Mexay pasnudyHsiMu YC, TpebytoT,
uT0bbI 3HauYeHUs BbIbopku OT YC ObINU CUHXPOHM3WMPOBAHLI APYr C APYroM. TakuMu TEXHOMOrMSAMIU MOTYT SB-
NSATbCA 3awWmTa, ynpasneHve, U3MepeHue, a Takke CMHXpodasopbl. 3Ha4eHWs BbIOOPKM CUHXPOHW3MPOBAaHDI
OpYr C OPYrom, ecriv KaXaas CMHXPOHM3MpPOBaHa C OOHUM W TEM Ke YCTPOWCTBOM TaKTOBbLIX MMM CMHXPOHM-
3upyowmx uMmnynscoB. ATpubyt SmpSynch onpegenseTtcs B Tabnvue 14 ctangapta M3K 61850-9-2:2011
W nNpefocTaBnseT MHopmauu ob UCTOYHMKE CUMHXPOUMMYNbLCOB, NCNONb3YEMOM AN TOro, YTobbl MOMOYbL
npUeMHUKaM BbIGOPOYHLIX 3HAYEHWI ONpeaennTh, CUHXPOHU3MPOBaHbI N 3Ha4YeHUs BbIGOPKU Opyr ¢ ApYroMm.

Korga 3HauyeHuss BLIDOPKU CUHXPOHWU3WPOBAHBI C IMobanbHBIM BpeMeHeM 00 CTeneHW, NOATBepxaak-
wer Tpebyemblit npegen hazoBOW NOrpeLlHOCTU ONPEeaeneHHoro Knacca TOYHOCTH A5 M3MEepPEeHWs, TO 3Ha-
yeHue aTpubyTa «SmpSynch» B coobleHnsx SV-notoka byget 2. MMobanbHoe Bpems ABMSAETCSH UCTOYHUKOM,
KOTOpbIA obecneduBaeT BpeMsi, Npocnexmueaemoe B nabopaTopusix MexayHapoaHbIX 3TaroOHOB BPEMEHMU, U
KoTopble OpPMUPYHOT OCHOBY LLIKaNbl BpeMeHrn MexayHapoaHoro atoMmHoro Bpemenn (TAl) n YHuBepcansHoro
CkoopauHuporaHHoro BpemeHu (UTC). MNMpumepamu sensawTca Cuctemsl MMobansHoro Mo3numnoHnpoBaHusa
(GPS), NTP u cepeep BpemeHu HaunoHansHoro NHctutyTa CtangaptoB u TexHonoruu (NIST). Bee 3HaueHus
BbIBOPKK, CUHXPOHU3UPOBAHHbIE OT OLHOMO U3 NePEeHUCIIEHHbIX BbIlLE NCTOMHUKOB CMHXPOHM3aLUKM MAPOBOTO
BPEMEHHU, TAKKE CUHXPOHU3NPOBaHbI U OPYT C APYrOM.
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Korga 3HayeHus BbIBOPKM CUHXPOHU3NPOBaHbI N0 MECTHOMY BpeMeHW, obecneunsas Tpebyembli npegen
d¢a30BOI MNOrpeLlHOCTN 3a4aHHOro Knacca TOYHOCTM AN M3MepeHus, To 3HadeHue atpubyTta «SmpSynch» B
coobLeHuUsax SV-NoToka OOMKHO UMETb YHUKamNbHbLIA MAEHTUUKATOP MECTHOrO BpEMEHM, ECITN OHO U3BECT-
HO, Unn 1, ecnu naeHTUdUKaTOp He naBecTeH. Hanpumep, Bxoa 1PPS He BKNO4YaeT yHUKaNbHOro MoeHTudu-
Katopa MeCTHOro BPEMEHMW, U MO3TOMY OMnpefeneHHble 3HAaYeHUs YacOB MECTHOrO BpeMeHW BooOLle Heus-
BECTHbI. Hacbl MECTHOIO BPE@MEHW SBMSOTCH MCTOYHUKOM CMHXPOHW3aLMK, KOTOPbIN cHabxaeT obopygoBaHme
KOPPEKTHbIM BpEMEHEM AMCKpPeauTaLmMmi, HO Y KOTOPOro MOXET OblTb BPEMEHHOW CABWUI MO CPABHEHUIO C MO~
fanbHbIM BpeMeHeM W APYrMMM YacoBbIMU NOsSiCAMU. YHWUKaNbHbIA naeHTudukaTop cneyndmnyeckoro MecT-
HOro BpeMEeHU MOXET DbITk 0T 5 o 254. Bce 3HauYeHUs BbIBOPKKU, CUHXPOHWU3MPOBAHHBLIE C OAHUMW U TEMU XKe
YacamMu MeCTHOro BpeMEHW, TakKe CUHXPOHW3UPOBaHLI U APYr C APYrOM, HO HEe MOryT BblTb CUHXPOHU3NPOBA-
Hbl C BbIBOPOYHBIMKY 3HAYEHUAMU, CUHXPOHWU3UPOBAHHLIMK C APYTMMUN UCTOMHUKAMMW BPEMEHU. 3HaYeHWe Kofa
MECTHOro BpemeHn (SmpSynch == 1) 3aBMCUT OT KOHCTPYKLMW pacnpenenuTenbHon CeTU AN CUHXPOHU3a-
LUK BpeMeHW. B HEKOTOpbIX cnyyasnx, KOHCTPYKUWSA pacnpefenvTerbHON CEeTU AN CUHXPOHM3aL MM BpeMeHN
rapaHTupyert, 4To psg YC MOXKeT CMHXPOHM3UPOBATLCA TOMbKO OT OQHUX M TEX K& 4acoB MECTHOIo BPEMEHM,
U NPy 3TOM OHU ABMNSATCHA CUHXPOHU3NPOBAHHBIMW APYr ¢ ApYroM. B apyrux cnydyaax, KOHCTPYKLMSA CeTu ans
CUHXPOHU3ALUK BpEMEHUN NO3BONAET paznuyHeiM YC Mcnonb3oBaTk BPEMS paznuyHbIX YacOB MeCTHOro Bpe-
MEHU, B 3TOM CMNy4ae OHWU HE MOTYT BbITb CUHXPOHW3NPOBaHHEIMK. YC MOryT OONOMNHUTENBHO UMETH BO3MOX-
HOCTb YCTAHOBKM CNeundu4ecKoro YHMKanbHoro naeHTndukaTtopa 4acoB NMoKanbHOro BpeMeHu W Ans Toro,
4706kl UCNONBL30BaTL 3TOT UOEHTUHUKATOP, BHELIHWIA CUrHaN BpemeHu He TpebyeTcs.

Ecnun 3Ha4eHusn BbIOBOPKM HE CUMHXPOHM3UPOBaHbLI C MUPOBBIM WM MECTHBIM BpemeHem, obecne4vnBas
Tpebyembii npenen ¢da3oBor NOrpeLlHOCTH 3aJaHHOro Knacca TOMHOCTU A5 U3BMEpPEHUs], TO 3Ha4YeHue aTpu-
byta «SmpSynch» B coobuyeHuax SV-noToka JomkHO BbiTk pasHo 0.

YC MOXeT ObITb HE CUHXPOHWU3WPOBAH B CBA3MU C!

- OTCYTCTBMEM CHrHana CMHXPOHM3aLWu;

- MpepbiBAaHWEM CUrHana CMHXPOHW3aLMn M ucnonb3oBaHuem YC, paboTawulero 3a npegenamm ycrta-
HOBMEHHOW NS HEro NPOAOIMKUTENBHOCTU PEXUMA YOepKaHWS,

- BNOKUPOBKOW CUrHamna CUMHXPOHU3aLMK;

- OPYTMMU YCMOBUSIMU, KOTOpLIE NPUBOAAT K BbIDOpPKaM, KOTOPbLIE HE CUHXPOHWU3UPOBAHbLI C BHELUHUM
BpPEMeHeM J0 CTeNeHW, NoaTBepXaatoLlen Tpebyemelin npeaen pa3oBoi NOrpeLlHOCTH ONpeaerneHHOoro Knac-
ca TOYHOCTU AN U3MEPEHUS.

6.904.5 Pexxum ygepkaHUA (CUHXPOHMU3ALUK)

Korga cvrHan BHeLWHeN CUHXPOHM3auun noTepsiH, YC JOMKHO BOWTU B PEXUM yaepaHus. B TedeHune ne-
puoga yoepxaHusi YC gomkHO NpoAomKaTh Nockinath BLIDOPKA, NoAAEpXMBAsA CUHXPOHU3ALMIO BLIBOPOK, He-
obxooMMylo Ans 3aaHHOMO Knacca TOYHOCTWU Ans uaMepeHus. B pexume yoepxaHus, atpubyt «SmpSynchy
B coobueHmax SV-noToka gomKeH 0CTaBaTbCs HEM3MEHHbLIM, a aTpubyT « SmpCnt» B cooblieHnax SV-noToka
OOIMKEH yBENMYMBaThCs U BO30OHOBNATLCA (Ha4MHaTh OTCHET CHOBA C Hyns), Kak ByaTo NpucyTCTBYET CUrHan
CUHXPOHU3aLUK.

MuHUManbHasa MPOAOIMKUTENBHOCTL PEXMMA YOepXaHUs Npu NokanbHOW CUHXPOHU3aLUUK cocTaBnseT
5 cekyH Npu cTabuIbHBIX TEMNEPATYPHLIX YCNOBUSIX.

Korga curHan cuHXpoHWM3auuy BO30OHOBMAETCS MOCMNE peXuUMAa yOepKaHus Npu NoKanbHOW CUHXPO-
HW3aUWKU, 3HAYeHUs1 BLIBOPKN COOBLLEHMI OOMKHBI NPOOOIMKNTLCA, Kak ByATo curHan cUHXpoHu3auuu Bbin
HenpepbIBEH.

6.904.6 HeCMHXPOHU3IUPOBAHHLINA PEXUM

Korga ycTpoiCcTBO COMpsKEHWs HAaxOgWTCS B HE CUHXPOHW3MPOBAHHOM COCTOSIHUM (T. €. M30NMpOBaH-
HOM peXuMe), TO 3Ha4YeHUs BbIBOPKKM JOMKHbI BbITh OTNPaBEHbI C YaCTOTOM UCKPETU3ALUU, MaKkCcUMarnsHoe
OTKITOHEHWe KOTOpPOW OT HOMUHAMNLHOMO YypoBHSA He Bbonee, yem +100 ppm.

[Mpy HECMHXPOHWM3MPOBAHHOM pexuMe, atpubyT «SmpSynch» B coobuieHuax SV-notoka OMKeH BbITh
HyneBbIM, ¥ aTpubyT «SmpCnt» B coobweHusix SV-NoToka JOMKeH yBenn4uBaTbCs W BO30OHOBMAATLCA (Ha-
YMHaTb OTCYET CHOBA C HyNs), Kak OyaTO NPUCYTCTBYET CUMTHaM CUHXPOHM3ALIUM.

HesaBWCKMMO OT TOrO, CUHXPOHN3MPOBaHO N YC C MCTOYHUKOM BHELUHero BpeMeHW WUIu HeT, BCe 3Hade-
Hus BoiBopku YC fomkHbl BbiTb CUHXPOHU3WPOBaHLI ApYr € APYroM.

6.904.7 HacTpoWKku BpeMeHun

Korga curHan cMHXpOHW3aUMK BOCCTAHOBMNEH Mocne npepbiBaHUs, ecnu nepegadva AaHHbIX NPOMCXO-
OUT MexXay pasnuyHbIMK BHELIHUMKU UCTOYHUKAMWU CUHXPOHU3ALWUKM BPEMEHW, W KOT4a BHELIHWUA UCTOYHWK Bbi-
NOMHSIET HACTPOWKY BPEMEHU, TO MOXET NMPOU3OATU COBUM MEXY BPEMEHEeM, 3aperMcTpUpoBaHHbIM nepes
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cboem, n BpeMeHeM, 3aperucTpMpoBaHHbIM nocne aToro cbos. B aTom cnyyae onsa perynuposku Bpemern YC
TpebyrTCcsa BHYTPEHHWE Yachkl, KOTOPbIe KOHTPONMUPYIOT BpeMsi BbIBOPOK.

HacTpoika BpeMeHu OoMmKHA ObITh BeINONHEHA cnedyolwnm obpasomM. CamMnNnmMpoBaHUe OOMKHO U3Me-
HWUTBLCH CO CTApPOro Ha HOBOE BPEMS B MPOMEXYTKE MeXay nocrneaoBaTtensHeiMn Beibopkamu. WHTepBan auc-
KpeTu3aLuy BO BPeEMSl CKAYKOB He OOIMKEH NpeBblllaTe HOMUHANbLHLIA MHTepBan bonee, Yyem B NonTopa pasa
N BbITb HE KOPO4YE MNOMOBMHbLI HOMUHAMNBHOMO MHTepBana. SmpCnt sABNAETCA NPEepPLIBUCTLHIM BO BPEMS CKadKa
NpW HacTpoWke BpeMeHn Bonblue, YeMm yYUTbIBAETCH HeLTaTHbIM UHTePBanoM AUCKPeTU3aL MK, HO OH Bcerga
HernpepbIBHbIW AN BbIGOPOK HENOCPEeACTBEHHO A0 HACTPOMKM U HEMPEPbIBHbIN A5 BbIGOPOK HENOCPEACTBEH-
HO Mocne HacTPOWKW, Kak npegcraeneHo Ha pucyHke 910.

Resynchronization instant

:

SmpSynch C 0O 0 O OMN N N N N N N N NN
ADC sample instants before I I l I l I I I I I I I | I I
and after the resync

T I T e A I O

s W © I~ 200 < W O M~ 0 0 O T N
SmpCnt E 8 B 88z zzc o a8 a989%8
o O 5 0O 90 & 6 & 6 & 6 60 & &

K&' N M =
SV frames at the MU output ] 1 I

OGo3HaueHus:

Resynchronization instant — MoOMeHT NOBTOPHOW CUMHXPOHM3ALNUH;

ADC sample instants before and after the resync — mrHoBeHust Beibopki AL oo n nocne noBTOpHOM
CUHXPOHN3aLUN;

SV frames at the MU output — SV-notok Ha Beixoae YC

Pucyrok 910 — lNpumMep HacTporku BpemeHu (Ha npuMepe 6 ASDU)

3HaueHns SmpCnt u SmpSynch B ASDU gomkHbl BO BCEX CMy4Yasix COOTBETCTBOBATL LUKane BpEMEHMW U
WNCTOYHUMKY CUHXPOHU3aLIMKW, UConb3yeMoMy ans Beibopok B 3ToMm ASDU. B yacTHocTh, BeIBOpKa, crnegyrowas
nocne ckadka, AOrKHa UMETb HACTPOEHHbIe 3Ha4YeHus kak ans SmpCnt, Tak n ana SmpSynch.

Mpuno}KeHus, UCNOMb3yoLMe AaHHble 3Ha4eHWUsi BeIDOPKM, BO BpeMs M3MEHEHWUS COCTOAAHMS CUHXPOHU-
3aunM (nepexoq oT HeCUMHXPOHM3MPOBAHHOIO K CMHXPOHWU3UPOBaAHHOMY) NOACTPanBakTCs HENOCPenCcTBEHHO
K aTol nepepade. HacTpoliku BpemeHn 6onee NonoBMHLI HOMWHANBHOMO MHTEPBANA, Bbi3bIBAIOT HapyLleHue
HenpepblBHOCTM B SmpCnt u nameHeHue B SmpSynch.

B 3asBneHWn 0 COOTBETCTBUN, U3TOTOBUTENb LOMKEH YCTAHOBUTL B NMPOTOKONE YTEREPNKOAEHUS 4OMNONHA-
TenbHy MHpopmaunio gna TectupoBanma (ucneitanms) (PIXIT — protocol implementation extra information
for testing) makcumansHoe Bpemsi, HeobxogumMoe ANst SOCTUNKEHWUS CUHXPOHWU3aUUKM NPW BKITHOYEHUMU 1 MOBTOR-
HOW CUHXpOoHKM3aLun YC.

7 UcnbiTaHunA

7.2 TunoBble NCNbkITaHUA

7.2.6 NcnbiTaHne Ha TOYHOCTb

B HacToswweM cTaHaapTe npuMmeHsaT TpeboBaHua nogpasnena 7.2.6 ctaHgapta M3OK 61869-6 npume-
HAETCS CO CrefyLWMM SONONTHEHNEM:

MpunoxeHune 9D cHabXXeHOo TUNOBOW CXEMO ANs NPOBEAEHMS UCNBITAHWUIA HA COOTBETCTBMWE KIaccy To4-
HocTu UT ¢ umdpoBbLIM BEIXOAOM.

[ns knaccoB 3allUThbl, UCMbLITAHWA HA COOTBETCTBME KMNAcCy TOMHOCTWM MOTYT ObiTh BbIMOMHEHEI 32 OOMWH
nepuog curHana npoMbILUNEHHON YacToThl, Hanpumep, 3a 20 mc ansa cuctembl ¢ 4actoton 50 M.

[nsa knaccoB U3MepeHus, UCMbITaHWsA Ha COOTBETCTBME KITacCy TOYHOCTU MOTYT DbiThb BbINOMHEHbI Ha He-
CKOMNbKUX LMKMax NPOMbILUNEHHON YacTOThbl UMW LMKIbl HECKOMbKMX M3MEPEHWIA MOTYT BbITb yCpeaHeHbl. Ecnun
CpaBHeHWe MPOBOOUTCA He 3a OOMH Nepuom CUrHana npoMbILWNEeHHOW YacToThl, TO AeTanu UcnbITaTensHoro
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YCTPOWNCTBA, BPEMEHHbIE NapameTpbl WU Nonoca NponyckaHWsi UCMbITaTeENbHOA CUCTEMbI OOIBKHbI BbiThb
npeacTaBneHbl B oT4eTe 06 MCNbITAHMAX Ha COOTBETCTBME KNAacCy TOYHOCTH.

7.2.901 UcnbiTaHWe Ha cOOTBETCTEUE LU pOBOro Bbixoaa

B HacTosiwem ctaHgapTe npumeHsT Tpeboeanua ctaHgapta M3K 61850-10:2012 pasgena 6 — agns
NOATBEPXKAEHWS COOTBETCTBUSA, U pa3gena 8 — TpeboBaHUA K 3KCNNyaTaluUoHHBIM UCTIBITAHWUSM.

7.2.902 UcnbiTaHMe HAa MaKcUMManbHOe BpeMs 3agepkku undpoBoi o06paboTku gaHHbIX

CooTBeTCTBME MaKCUMManbHOIrO BPpEMEHW 3aAepXKkn Lndposoit 0b6paboTkmM gaHHbIX (COrmacHo nogpas-
geny 6.902.2) ykasaHHOMY npegeny, OOMMKHO OblTb NPOBEPEHO, U3MEPEHMEM BPEMEHUW 3aA4ePKKN OTOENbHbIX
BbIOOPOYHLIX 3HAYEHUI KaOpPOR, KOTOPbIE NpeAcTaBneHsl Ha uugporoM Beixoge YC.

Tak kak TpeboBaHWA K YacToTe 1 OTKNUKY dasbl, onpeneneHHsie B nogpasgenax 5.6 u 6.902.1, ob6pasy-
0T YacTb TOYHOCTHOW cneyudukauyum YC, MOXHO NpeanonoXuTh, YTO BpEMS KOOMPOBAHUS B Mpeaenax Kax-
4Oro 3HavyeHus Bolbopkn B cOOOLEHUW, B 4OCTATOMHON Mepe COOTBETCTBYET TOHKE BbiDOPKM Ha NepBUYHOM
BBOAE UMK B criydae npumeHeHnua AYC, Ha ero Bxoge.

MakcumansHoe BpeMs 3a4epKu LMdpoBoi 06paboTkn 4aHHbIX MOXKET OblTb U3MEPEHO onpeaeneHem
pa3sHuLbl Mexay MOMeHTOM coobLeHNa 0 BpeEMEHHOW OTMeTKe ToYKW, oToBpaxkeHHOW Ha Beixoge YC, u Bpe-
MeHeM BLIDOpKM, NpeacTaeneHHbIM o0bnacTteto SmpCnt B npegenax coobLleHus.

WcnblTaHMe OOMKHO NMPOBOAUTLCS B TedeHWe He mMeHee 1 MUHYThl. HeonpegeneHHocTb M3MepeHus
BPEMEHW J0rKHa BbiTb MEHbLUE Pa3HOCTWM MEXOY BEPXHUMM NpedernioM MakCMManbHOr0 BPEeMEHW 3aepiKKu
UMt poBO 06PaboTKN AaHHbIX, HOPMUPOBAHHBLIM Nogpasaenom 6.902.2, n makcumarnsHbIM M3MepPeHHbIM 3Ha-
YeHMEM BpPEeMEHN 3a0epiKKu.

[na BeiBOpOYHbLIX 3HAYEHUIN B COODLLEHUSAX, BKMHOYALWNUX MHOXeCTBO Bbibopok (NoASDU>1), namepe-
HWEe MaKCHManbHOW BPEMEHHOW 3a4epKN JOMMKHO ObiTh BbIMOMHEHO OTHOCMTENBHO MNEPBOro (Camoro cTapo-
ro) SmpCnt nons.

Mpumeuvanune 909 — [Ina npoBeaeHWA OAHHOTO UCMBITAHUA He TpebyeTca HMKakux aHanoroBbIX CUrHanoB (no
HanpsXeHuto, NMbo No ToKy).

3T1oT MeTop TpebyeT BHELWIHel CUHXPOHU3aUUM BpeMeHU. TOMHO TaKoW e WCTOMHWMK CMHXPOHWU3aLuK
BpPeMeHM, KOTOPbIA CUHXPOHU3NUPpYeT YC, UCNOoNb3yeTcs Npu M3MEepPeHnn BPEMEHU BbIXOQHOMO 3HAYEHUS Bbl-
©opkn B kagpe. SmpCnt none kogupyeTcs Kak ApobHas YacTb TeKyllel (npegcTaBneHHon) CeKyHabl, cneay-
oMM 0bpasom:

S;= Smant/fS’
rae S; — Bpems BbIGOPKK;

fg — HOMVIHaI'I)bHOE konmMuecTBo BeIGOPOK B cekyHAay (npumep: SmpCnt = 0x0000 cooTBeTCTBYET Hauany
CeKyHAbl).

[ns vactotel 96 k'Y ypaBHeHWE UMeeT criegyrLwmMn BUA:

St={ SipCniifs nocne Ha4ana ceKyHgbl
- (StpCnt + 65536)/f nocne npeesilweHua SmpCni

MpumeyvyaHnune 910 — NpuBegeHHOe Bhille YpaBHEHKWE YYNUTBIBAET TOT hakT, YTo nNpeBbieHne SmpCnt npouc-
XOAWT, 4OCTUras Hyns ABaxabl 3a ogHy cekyHay. SmpCnt nepexon ot 30463 Kk Hynio 03HaYaeT peanbHOe Ha4yarno cekyHabl.

Ona HabniogeHus 3a nepexofoM U3 pexrMa yaepKaHus B HECUHXPOHU3MPOBaHHbLIA pexrM NPoBOAUTCS
crnegylouee UcnbITaHue:

- Ha4yHuTe paboTy B CUHXPOHW3UPOBAHHOM COCTOSIHWUW; CNeayeT BbiAaTb BPEMs, 4OCTAaTOHHOE A1 cTa-
6unusaunm ycTpoicTea;

- OTKMNIOYWTE BXOA CYHXPOHWU3ALMU UCTBITYEMOro YCTPONCTBA;

- HabrogaiTe 3a atpubyTom SmpSynch v xguTe, NoKa OH He U3MEHWTCH Ha HOMb (Nepuog yaepKaHus);

- NpoBeAWTe UCMbITAHWE MAKCUManbHOW 3aAepXKn LMgpoBoi 06paboTki AaHHLIX B TeveHue 1 ¢, Ha-
YMHasa ¢ Toro MOMeHTa, Korga atpubyT SmpSynch M3MeHUTCA Ha Horb;

- yBegnTech, 4TO MakcuManesHas 3agepxka Ludpoeoi 06paboTkn gaHHbIX, M3BMEPEHHAsA B XOAe AaHHO-
ro UCMbITAHUSA, He M3MeHsAeTcs bonee Yem Ha £ 100 MKC OT 3Ha4YeHWs, U3MEPEHHOTO B Te4YeHne 1 MUH BO Bpems
UCMBITAHNA B CUHXPOHU3MPOBAHHOM COCTOSIHUM.

370 McnbiTaHWe MoXeT BbiTe HEMPUMEHUMO ANSA YCTPOWUCTB C PEXUMOM yAepXaHWs, NpeBblllaoLLmm
24 4. [Ins TaknX yCTPOWACTB NPOBeAEHUE JaHHOTO UCMBITaHWA He TpebyeTca, 1 npeanonaraeTcs, YTo OHY JOIK-
Hbl 06ecne4mBaTb COOTBETCTBME KOHCTPYKUMWN.
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7.2.903 UcnbiTaHWUA Ha NOTEPH0 CUHXPOHU3aLUN

MpoBepAlT NpU HaUXyOWKWX YCNOBUSAX, YTO NPW NOTEpe curHana cuHxpoHunsauuu YC npogomkaeT no-
cbinaTb BIOOPKKY, NOOAEPKMBAA CUHXPOHMU3ALMIO BLIDOPOK, TpebyeMy Ana 3a4aHHOro Knacca TOUHOCTU 13-
MepeHUsi Npu AeKknapupyemMoi NpoaormKUTENEHOCTU Nepuoda yaepxaHusi. MNpoeepsatoT, YTO B TeYeHUe yKa-
3aHHoro nepuoga atpmbyT SmpSynch B coobiueHuax SV-noToka ocTaeTcs HEM3MEHHbIM, a atpubyT SmpCnt
B coobLeHnsx SV-noToka yBennymeaeTcsi 1 BO306HOBNAETCH (Ha4MHaeT OTCHET CHOBA C HYMA), Kak B cny4vae
NPUCYTCTBMS CUrHaMNa CUMHXPOHMU3aLWK.

Lo atoro npoeepsaT cbou 3TaNOHHOMO BpeMeHU 1 COOTBeTCTBME TpeboBaHWAM K Knaccam TOHHOCTU 13-
MepeHUsi, Npu 3ToM aTpubyT SmpSynch MeHAOT Ha HoMb.

MpoBepsAT NpY HOPMansHOM pexuMe NoTpebneHusa aNeKTponuTaHua Ana AByX cnydaes: 6e3 npucyT-
CTBUS CUrHanNa CUHXPOHMW3aLMK 1 NMpuy NpekpalleHu TeKyLLIero curHana CUHXpoHU3aLMm nocne coOTBETCTRY-
HOLLIErO BpeMeHHOoro uHTepeana ans gadHoro YC. MNpu aToM, MakcuMansHOoe OTKNOHEeHWe YacToThl guckpeau-
Tauuu OT HOMKUHANAa JorXKHo BbiTk He Bonee, Yyem +100 ppm.

Ona YC, noggepxusatowmx PTP, nposepstoT, cnegyeT nu SmpSynch 3a naMeHeHusMu Mexzy Jaca-
MU rmobansHOro BpeMEHW UM HE MeHee [OBYX 4YacOB MOKaNbHOro BpeMeHu. [poBepsoT, HE U3MEHSKOTCS MU
HacTpPOWKM BPEMEHWU U COOTBETCTBYIOT N OHW TpeboBaHWMAM HACTOALLEro cTaHAapTa, Korga uaeT nepepada
OaHHbIX.

7.2.904 UcnbiTaune 1PPS

Ona YC, nogoepxuBaowmx 1PPS, npoBepbTe COOTBETCTBME KUTTEPA (HEYCTOMYMBOW CMHXPOHU3A-
LK), nocpenctTBoM HabnogeHus Bbixoda Ha npegernbl HOPMUPOBAHHbBIX OONYCTUMbIX OTKIMOHEHWI, MPX 3TOM
SmpSynch ocTaBnalT OTAWYHBIM OT HYNS NPU HOMUHANBEHOM NEPBUYHOM BXOAE M MOOYepeaHo, AN BXO4HOMO
curHana 1PPS, BbICTaBNAKT Ha 2 MKC paHblUe U Ha 2 MKC Mo3xe.

MpoeepstoT, uto Bes gonyctumoro curHana 1PPS, atpubyt SmpSynch paeeH 0.

MpoBepstoT, 4To nNpu gonyctumom curHane 1PPS atpubyt SmpSynch paseH 2.
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Mpunoxenne 9A
(cnpaBo4Hoe)

OuHaMuyecKku gunanasoH

Ha pucyHkax 9A.1 1 9A.2 nokasaHo, kak INT32 ¢ doukcnpoBaHHbiM MacluTabom, onpeaensemMomM B aTOM CTaH4apTe,
MOXET BbITb MCNONb30BaH A8 NOMYYeHWs NOMHOro AMHAMWYECKOro gnana3oHa, Tpebyemoro ana 6onblMHCTBA NPUMEHS-
eMbIX 3HeprocucTemM. [1Be HOMOrpamMMbl UNTIOCTPUPYHOT COOTHOLLEHWE MEXOY OMHAMWYECKUM AMana3oHoM, Tpebyembim
ONS pasnuyHbIX KNaccoB TOYHOCTM UT M OuHaMW4ecKMM AuanasoHoM, MPennoXeHHbIM noanucbiBaembeiM 32 OUTOBLIM
ueneiM Yucriom INT32 npencTaBneHuss 4aHHbIX.

3HayeHna LSB, HopMmupoBaHHbIe B HACTOALWEM CTaHOapTe:

- ToK: LSB = 1 MA (Tekyllee 3HayeHue);

- HanpsbkeHue: LSB = 10 MB (Tekyllee 3HayeHue);

- OAWH BUT NUCNOMb3YEeTCH CO 3HAKOM (+ Unu —).

Tpebyemblii AvanazoH 6MTOB onpeaensioT, Kak NoKasaHo HXEe Ha NpUMEPE AN U3MEPEHWs TOKa B COOTBETCTBUM
¢ knaccom 0.1, a Takke Ha NpMMepe NPYMEHEHUA 3alUNTEl U perncTpaumu nomex. 3HadeHue LSB Bbibupaetca npubnu-
3UTENkLHO B 4 pa3a MeHbLUe, YeM MUHMMAanbHOEe HanpstKeHne Uy gonycTrMas TOKOBas NorpeLHocTb/4eM MUHUMansHas
OONyCcTUMas MorpellHoCTb HaMpPsKeHWs UNK Toka.

Mpumep

O6Bekm ¢ HoMuHanbHbIM mokom 100 A.

100 A (r.m.s — cpedHekeadpamuyeckoe) = (coomeemcmeayem) 141421 mA (nuxkoeoe) 0na udeanbHbIX CUHY-
coudanbHbIX cU2Haose.

141421 = 217 npedcmasnsem npubnuxeHHoe YUC080€e abipaXkeHue O HOMUHaNbHO20 moka 06LeKma &
3amom npumepe.

- MakcumansHasi mokoegas nozpeuwHocms, donycmumas na 3TT e coomeemcmeauu ¢ knaccom 0,10na 5 %
0om HOMUHa/IbHO20 3Ha4YeHusl moka, pasHsemcs 0,4 %.

- Jonycmumas nozpewHocms, npu 3mom, cmaHoeumcs 0,0002 1, ..

3naverue 0,0002/4 pasHo 0,00005 u e danbHeldwem pasHo 2-14,

- Haubonbuwee 3Ha4eHUe moka & npedesiax mo4YHOCMU 8 3MOM cryyae:

651,,,x2=1301,,,.130=2".
- Mony4aem MuHuManbHoe 6UuHapHoe MUKoeoe 3HaYeHue:
277 x 7714 = 23 komopoe sensemcs donycmumbim, m. k. 23 > 20,
- Mony+aem MakcumanbHoe GUHapHoe 3HaYyeHUe:
277 x 27 = 224 komopoe siensemcs donycmumbiM, m. k. 224 < 237,
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ObosHaveHus:

Value for busbar and line protection applications. (Accuracy limit factor = 130) — 3Ha4eHue Ana NpYMMEHEHUA B cMCTEMAaXx
3alUUTEI WAH U NUHUA. (MpedensHelid koadhduumneHT TodHocTr = 130);

Doubling, to take into account a full d.c. offset of the short-circuit current. — dybnupoeaHue (yaBoeHwe), Ong y4yeta nosn-
HOMO CABMUra NOCTOSHHOIO TOKA KOPOTKOMO 3aMblKaHUS;

Value for generator and transformer protection applications. (Accuracy limit factor = 50) — 3Ha4yeHue onA 3alWKUTHBIX reHe-
patopoB 1 TpaHcopmaTopoB. ([peaenbHbl KoadULMEHT ToHHOCTHU = 50);

Move this line — together with the arrows applicable — to the rated current of the object. The two arrows shall remain within
the + 31 .it scale. (Application similar to the good old "slide-ruler”) — lNepemecTuTe 3Ty NMHUIO — BMECTE C COOTBETCTBY-
OWMMK CTPENKaMW — K HOMUHaNLHOMY TOKy 0ObekTa. [1Be CTpenku AoMmKHbl OcTaBaThCa B Npedenax wkansl + 31 uT
(MpunoxeHWe NOXoXe Ha NPUMEHAEMYI paHee “cnang-nNMHenky”);

Max. current expected 65 | .4 — MakcuManbHbI 0XUAaeMbIA HOMUHAMNBHBIA TOK 65 | .4

Max. current expected 25 | ;.4 — MaKkcumanbHbIil OX1AAEMBIA HOMUHAMBHBIA TOK 25 |4

Requirement for distance, 59C et al protection functions — Tpeboranue k pacctoanunio, 59C 1 ap. 3alWUTHEIM QYHKUKUSIM;
Rated object current 100 A (r.m.s.) in this example — HomunaneHbi Tok o6bekta 100 A (cpegHekBagpaTuyeckoe) B gaH-
HOM MpUMepe;

Phase currents and 3 |, — thazosble Toku 1 3 |y;

Peak value (sinusoidal waveform) — nukoBoe 3Ha4yeHWe (CUuHycougansHas opma BOmMHkl);

kA (r.m.s.) — KA (cpegHekBagpaTuUyecKoe).
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PucyHok 9A.2 — Homorpamma anst HanpspkeHus
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Oboz3HaveHus:

Class — knacc;

Maximum voltage = 2,5 U ;.4 — MakcuMansHoe HoMmrHansHoe HanpsbkeHue= 2,5 U ;4

The maximum rated voltage factor is chosen to be 2,5 to cover most applications (instead of only 1,9 according to
IEC 60044-7). — MakcumManbHbli HOMUHAMNBbHBIA KO3MUUMEHT HanpsxeHuna BolibupaeTca paBHeiM 2,5 ons 6onblIXHCTBA
NpMMeEHeHWIA (BMecTo 3HadeHma 1,9 B cootBeTcTBMM ¢ MOK 60044-7).

Move this line — together with the arrows applicable — to the rated voltage of the object. The two arrows shall remain
within the £ 31 Bit scale. (Application similar to the good old "slide-ruler") — lNepemecTuTe 3Ty NWHUIO — BMECTe C COOT-
BETCTBYIOLWMMMW CTPENKAMM — K HOMWUHANbHOMY HanpskeHuio obbekTa. [IBe cTpenkn AomkHel ocTaBaTbCHa B Npegenax
wkansl £ 31 6ut. (MpunoxeHve Noxoxe Ha NPUMEHAEMYIO paHee "crnang-nuHemnky");

Rated object voltage 10 kV (r.m.s.) in this example — HomuHansHoe HanpsxeHne obvekta 10 KB (cpegHekBagpaTude-
CKOe) B laHHOM NpuMepe;

Phase to ground voltages and 3 U, — HanpsxeHus ¢ chaabl Ha aemmio u 3 U,

Peak value (sinusoidal waveform) — nukoBoe 3HayeHWe (CUHycouaansHaa gopma BOMHkI);

kV (r.m.s.) — kB (cpeaHexkBagpaTudeckoe);

kV (peak) — kB (amnnutygHoe).
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MpunoxeHune 9B
(cnpaBo4Hoe)

MpuMmep CUHXPOHWU3ALWUKU BPEMEHU U YyNpaBneHus

Ha pucyHke 9B.1 rpadhmuyecku npeacTtasneH TUNWYHBIA NpyuMep 0bpaboTkn curHana u MHavBuAayarnbsHble UCTOYHUKA
3aEPKKA, KOTOPbIE 1 COCTaBMAT 00Llee BpeMS 3a4epPKKM OT 3HEPrOCMCTEMbI NEPBUYHOW MO OTHOLLEHWIO K anroputmy
npumMeHeHus. VICTOMHMKOM CUHXPOHU3aUMK BpeMeHU MoxeT BbiTb nnbo 1PPS curHan, nuéo PTP (npoTokon To4Horo Bpe-

MeHMU).
Time
0 1ms 2ms
} } } i } ==
absolute sample times for c: g £ 3 :; g g :; $ : g f g u“;
4 800 samples per second ® 8 88888555355 9 8 8
(to 4 decimals) ® © & 8 9 & § & g © S © g ©
I
1PPS signal | |
feature on
primary input
anti-alias filter
output
ADCsample |y ¢ | ¢l el o0 g
ngtants | ¢ T V[T T (¢ 1T © © ¥ 1T 1T U 1
’ | [ T T T e
ADC output
il
b T
W M~ 0 OO0 — N o W W O~ 8 O O
smpcnt R R R R|8 8|18 8 8 8 8 8 8 8 &
= = =t =T o o o o o o o (=) (= o o
SV frames sent \ﬁ \\\ N\%\ &.ﬁ\
SV frames received \ \ $\$
-‘-‘-"‘-_
reconstructed primary W \I
signal
anti aliasing filter
delay
MU processing delay time =
network delay
total delay
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Oboz3HaveHus:

Time — Bpems;

absolute sample times for 4 800 samples per second (to 4 decimals) — abcontoTHoe Bpema BbiGopku ana 4 800 BeIBopok
B CEeKyHAy (00 4 AecATUYHbIX 3HAKOB);

1PPS signal — curHan 1PPS;

feature on primary input — xapakTepucTika Ha OCHOBHOM BXOOE;

anti-alias filter output — BbIXoa crnaxuBaroLLero puneTpa;

ADC sample instants — momeHTbI BbiGopku ALITT;

ADC output — Bbixog ALT;

SV frames sent — nocnaHHble SV-penmsl;

SV frames received — nony4eHHble SV-bpeinmel;

reconstructed primary signal — BOCCTaHOBMNEHHbIA NEPBUYHbLIA CUTHar,

anti aliasing filter delay — 3agep»ka dounsrpa crnaxmeaHus NEPBUYHOTO CUrHana;
MU processing delay time — Bpems 3agepxkun obpaboTku YC;

network delay — ceTeBan 3agepxka;

total delay — obwwas 3anepxka.

Pucyrok 9.B1 — lNpumep obpaboTku Beibopok, nokaseiBaowmin 2 ASDU Ha coobuwenne (npumep F4800S214U4)

OCHOBHBIMW KOMNOHEHTAMW BPEMEHU 3a84EPKKN B AaHHOM NpUMEPEe ABNAIOTCH:

- 3apgepxka nepegadu curHana mexay nepBUYHbLIM W BTOPUYHBIM KOHBEpTepamu UT (npu Hanuuum).

- ®uneTpOBaHWE CrNaXXMBaHWEM HA MEpPBUYHOM BXxode, YTO AaeT BPEMEHHYIO 3afepKy A0 aHanoro-undgpoBoro
npeobpaszosartens (ganee — AL|M).

- AU paeT NoCTOAHHYIO KOHBEPCUOHHYIO 3aepKKy (He nokasaHo).

- Cbop 1 0bpaboTka cooBLUEHNIA Aa0T M3MEHAEMYIO 3afepXKy MeXY BpeMeHeM NnonydyeHus UngpoBoi BeIBopKU
¥ BpEMEHEM, KOra nakeT BelBOPOYHbIX 3HAYEHWI NepefaeTcs, a Takke BpEeMEHEM, Koraa 3HavyeHusa BbiBOpKM CTaHOBATCA
OOCTYNHBIMK Ha LdpoBoM Beixoge YC.

CymmapHOe BpeMsi aTUX 3adep)KeK COCTaBMAeT OCHOBHYHO YacTb BPeMeHW 3ademkki undposoil obpaboTkv gaH-
Hblx AT,

MockonkKy ecTb M3MeHsieMbIl KOMMNOHEHT BPEMEHHOW 3a4epKW, TO XyOLUM cobbiTeM ANna BPeMEHHON 3a0epKKu
crefdyeT cHMTaTh COOTBETCTBYHOLEE TPeBOBaHUAM MakCUManeHOro BpeMeHu 3agepkku Lndposoin obpaboTky AaHHbIX.

Mpwu ucnone3oBaHMK ANs cUHXpoHU3auuu 1PPS, oononHUTENbHLIM COBUM MOMET Takke OblTb MCNOMbL30BaH Ans
TOro, 4Tobbl KOMNEHCMPOBAaTb pasnuyYHble 3agepXku nepedaqn 1PPS, BHocumble cuctemon 1PPS nepegaun (Hanpumep,
CMWLLKOM ASTMHHBIM BOSTOKHOM).

Bpemsa 3agepxku uugpoBoi 0b6paboTkn gaHHblX YC He BKMHOYAET Kakux-nubo Apyrux sagepiek, KoTopble npo-
MCXOOAT MOcrne Toro, Kak nakeT BbIOOPOYHBIX 3Ha4YeHW nokuaaeT Bbixod YC (3agepxek Takvx, Kak npouecchl B UKWHE
cetun). Takue 3a4epXKKn 3aBUCAT OT CKOPOCTU CETU, BO3MOXHOCTEN NepekntodeHns u koHdmrypauuu. OHW MoryT BblTe pac-
CYWTaHbl OTAEMNBHO M 3aBUCAT OT 0coBeHHOCTEN NpuMeHeHns. VIHTerpaTop cucTembl HECET OTBETCTBEHHOCTL 3a paboTy
cucTemsbl B cbope.
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MpunoxeHune 9C
(cnpaBo4Hoe)

Mpumep ICD chainna ana ycTpoAcTBa CONPAXEHUA

ICD (IED Onucanve BoamoxHocTtelt) chann, npegcrtaenerHein B coopmate SCL (Asbik KoHdurypauwm MNogcTaH-
uMK), NO3BONSET ONMChIBaTk BoO3MOKHOCTK YC ¢ paanuyHbiMK kogamu (cm. 6.903.2), Hanpumep, F4000S114U4 (9-2LE
ansa 50 '), F4800S114U4 (9-2LE ans 60 'u), F4800S213U3 (npegnoytuTeneH AN NPUMEHeHWA B LENsX 3almuThl U 13-
MepeHusa ¢ 3 Tokamu U 3 HanpskeHusamu), F14400S613U3 (npegnoytuteneH Ons nNpMMeEHeHUs B LensX UaMepeHus no-
KasaTtenen KavyecTBa aNeKTPUYEecKon 3Heprum ¢ 3 Tokamu 1 3 HanpsbkeHuamu) 1 F4800S211U0 (gemMoHcTpaunus notoka
TonbKO ogHoro Toka u 6e3 HanpsaxeHun), knacc a (cm. 6.903.13), a Takke cuHxpoHusauusa spemern PTP (cm. 6.904.2).
Mpaktnyeckn, carn aToro TMna Moxet GbiTeb CreHepyupoBaH npoussoguTeneM YC vnu npovs3BoguTeneM WHCTPYMeEHTa
KOH(pUrypaumm yCTpOMCTBa CONPSAXKEHWS, U NepedaH K MHCTPYMEHTY KOHpUrypaumm cucTemMsl.

MoxanyicTa, NpyMUTE BO BHUMaHWe, YTO TeKcT npweedeHHoro Huwxke ICD aBnsetca UCKNYMTEenbHO NpUMEpPOM.
MoxHo Takke o3HakomuTbCAa co cxemoin SCL, onybnukoanHon B ctaHgapte M3K 61850-6.

Tpumep ICD ¢haitina — ICD_example.xml.

<?xml versicn="1.0" encoding="utf-8"7?>

<8CL xmlns="http://www.iec.ch/61850/2003/3CL"”
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemalocation="http://www.iec.ch/61850/2003/SCL SCL.xsd” version="2007"
revision="B">

<Header i1d="ICD file as supplied by the manufacturer for a hypothetical
TEC 61869-9 instrument transformer” version="1.0" revision="12" toollD="XML
Notepad” />

<Substation name="TEMPLATE” desc="Binds the TCTR and TVTR instances in the IED
section to particular phases of particular CTs/VTs in the station”>
<VoltagelLevel name="TEMPLATE">

<Bay name="TEMPLATE">

<ConductingEquipment name="Inn” type="CTR">

<SubEquipment name="A" phase="A">

<LNode iedName="TEMPLATE” 1dInst="MU01” 1nClass="TCTR” lnInst="1"/>
</8ubEquipment>

<SubEquipment name="B” phase="B">

<LNode iedName="TEMPLATE” 1dInst="MU01” 1nClass="TCTR” lnInst="2"/>
</SubEquipment>

<SubEquipment name="C” phase="C">

<LNode iedName="TEMPLATE” 1dInst="MU01” 1nClass="TCTR” lnInst="3"/>
</SubEquipment>

<SubEquipment name="N” phase="N">

<LNode iedName="TEMPLATE” 1dInst="MU01” 1nClass="TCTR” lnInst="4"/>
</SubEquipment>

</ConductingEquipment>

<ConductingEgquipment name="Unn"” type="VIR">

<SubEquipment name="A" phase="A">

<LNode iedName="TEMPLATE” 1dInst="MU01” 1nClass="TVTR” InInst="1"/>
</SubEquipment>

<SubEquipment name="B” phase="B">

<LNode iedName="TEMPLATE” 1dInst="MU01” 1nClass="TVTR” InInst="2"/>
</SubEquipment>

<SubEquipment name="C” phase="C">

<LNode iedName="TEMPLATE” 1dInst="MU01"” 1nClass="TVTR” lnInst="3"/>
</SubEquipment>

<SubEquipment name="N" phase=""N">

<LNode iedName="TEMPLATE” 1dInst="MU01” 1nClass="TVTR” InInst="4"/>
</SubEquipment>

</ConductingEquipment>

</Bay>

</VoltageLevel>

</Substation>

<Communication>
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<SubNetwork name="NONE” type="8-MMS">

<BitRate unit="b/s” multiplier="M">100</BitRate>

<ConnectedAP iedName="TEMPLATE"” apName="S51">

<SMV 1ldInst="MU0Ll"” cbName="MSVCB01l” desc="9-2LE SV stream (F400051I4U4 and
F48005114U4) ">

<Address>

<P type="MAC-Address”>01-0C-CD-04-00-00</P>

<P type="VLAN-ID”>000</P>

<P type="VLAN-PRIORITY">4</P>

<P type="APPID”>4000</P>

</Address>

</ SMV>

<SMV 1dInst="MUO01"” cbName="MSVCB03"” desc="preferred stream for apps
needing measuring or protective class (F4800S2I3U3)">

<Address>

<P type="MAC-Address”>01-0C-CD-04-00-01</P>

<P type="VILAN-ID”>000</P>

<P type="VLAN-PRIORITY">4</P>

<P type="APPID”>4003</P>

</Address>

</ SMV>

<SMV 1dInst="MU0Ll” cbName="MSVCB04"” desc="preferred stream for apps
needing quality metering class (F1440056I3U3)">

<Address>

<P type="MAC-Address”>01-0C-CD-04-00-02</P>

<P type="VLAN-ID”>000</P>

<P type="VLAN-PRIORITY"”>4</P>

<P type="APPID”>4004</P>

</Address>

</ 8MV>

<SMV 1dInst="MUOLl” cbName="MSVCB0S5” desc="demonstration of a stream with
cne quantity (F4800S2I1UQ) ">

<Address>

<P type="MAC-Address”>01-0C-CD-04-00-03</P>

<P type="VLAN-ID”>000</P>

<P type="VLAN-PRIORITY">4</P>

<P type="APPID">4005</P>

</Address>

</SMV>

<PhysConn type="Connection”>

<P type="Type”>F0OC</P>

<P type="Plug”>ST</P>

</PhysConn>

</ConnectedAP>

</SubNetwork>

</Communication>

<IED name="TEMPLATE” desc="Hypothetical instrument transformer with digital
output according to IEC 61869-9">

<AccessPoint name="S51">

<Server>

<Authentication none="true”/>

<LDevice inst="MUQ0Ll">

<INQ InType="LNQO” 1nClass="LLN0"” inst="">

<DataSet name="PhsMeasl” desc="9-2LE dataset for S5V streams
F400051T4U4 and F4800S1714U04">

<FCDA 1dInst="MU01” 1lnClass="TCTR” lnInst="1"” doName="AmpSv"” fc="MX"
daName="instMag.1i"”/>

<FCDA 1dInst="MU0Ol"” 1nClass="TCTR” lnInst="1" dcocName="AmpSv"” fc="MX"
daName="q"” />

<FCDA 1dInst="MU01l” 1nClass="TCTR” lnInst="2" doName="AmpSv"” fc="MX"
daName="instMag.i”/>

<FCDA 1dInst="MU01” 1nClass="TCTR” 1nInst="2" doName="AmpSv"” fc="MX"
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daName="g" />

<FCDA 1dInst="MU01l” 1nClass="TCTR” lnInst="3" doName="AmpSv” fc="MX"
daName="instMag.i"” />

<FCDA 1dInst="MU01l” 1nClass="TCTR” lnInst="3" dcName="AmpSv” fc="MX"
daName="qg" />

<FCDA 1dInst="MU01” 1nClass="TCTR” 1lnInst="4" doName="AmpSv” fc="MX"
daName="instMag.i”/>

<FCDA 1dInst="MU01” 1nClass="TCTR” 1lnInst="4" doName="AmpSv"” fc="MX"
daName="q” />

<FCDA 1dInst="MUQ01" InClass="TVTR” InInst="1" doName="VolSv"” fc="MX"
daName="instMag.i”/>

<FCDA 1dInst="MU01” InClass="TVTR” 1lnInst="1" doName="VolSv"” fc="MX"
daName="q" />

<FCDA 1dInst="MU01” 1nClass="TVTR” lnInst="2" doName="VolSv"” fc="MX"
daName="instMag.i” />

<FCDA 1dInst="MU01” 1lnClass="TVTR"” lnInst="2" doName="VolSv"” fc="MX"
daName="g"” />

<FCDA 1ldInst="MU01” 1nClass="TVTR” lnInst="3" dcoName="VolSv"” fc="MX"
daName="instMag.i” />

<FCDA 1dInst="MU01” 1nClass="TVIR” lnInst="3" dcName="VolSv”"” fc="MX"
daName="q" />

<FCDA 1dInst="MU01l” 1nClass="TVIR” lnInst="4" dcName="VolSv"” fc="MX"
daName="instMag.i”/>

<FCDA 1dInst="MU01l” 1nClass="TVIR” lnInst="4" dcName="VolSv"” fc="MX"
daName="qg" />

</DataSet>

<DataSet name="PhsMeas2” desc="dataset for preferred SV streams
F4800S2I3U3 and F14400S6I3U3">

<FCDA 1dInst="MU01” 1nClass="TCTR” lnInst="1" dcName="AmpSv” fc="MX"
daName="instMag.i” />

<FCDA 1dInst="MU01” 1lnClass="TCTR” 1lnInst="1" doName="AmpSv"” fc="MX"
daName="g" />

<FCDA 1dInst="MU01” 1nClass="TCTR” lnInst="2" dcName="AmpSv"” fc="MX"
daName="instMag.i”/>

<FCDA 1dInst="MU01” 1nClass="TCTR” 1lnInst="2" doName="AmpSv"” fc="MX"
daName="q” />

<FCDA 1dInst="MU01” 1nClass="TCTR” 1lnInst="3" doName="AmpSv"” fc="MX"
daName="instMag.i” />

<FCDA 1dInst="MU01” 1nClass="TCTR” lnInst="3" doName="AmpSv"” fc="MKX"
daName="q" />

<FCDA 1dInst="MU01” 1InClass="TVTR” 1lnInst="1" doName="VolSv"” fc="MX"
daName="instMag.i”/>

<FCDA 1ldInst="MU01” 1lnClass="TVTR” lnInst="1" dcoName="VolSv"” fc="MX"
daName="q" />

<FCDA 1dInst="MU01” 1lnClass="TVTR” lnInst="2" dcName="VolSv"” fc="MX"
daName="instMag.i” />

<FCDA 1ldInst="MU01” 1lnClass="TVTR” lnInst="2" dcoName="VolSv"” fc="MX"
daName="g"” />

<FCDA 1dInst="MU01l” 1nClass="TVIR” 1lnInst="3" dcocName="VolSv"” fc="MX"
daName="instMag.i” />

<FCDA 1dInst="MU01” 1lnClass="TVTR” 1lnInst="3" doName="VolSv"” fc="MX"
daName="qgq" />

</DataSet>

<DataSet name="PhsMeas3” desc="dataset for SV stream F4800S2I1U0">
<FCDA 1dInst="MU01” 1nClass="TCTR” lnInst="4" doName="AmpSv"” fc="MX"
daName="instMag.i” />

<FCDA 1dInst="MU01” 1nClass="TCTR” lnInst="4" doName="AmpSv"” fc="MX"
daName="qg" />

</DataSet>

<SampledValueContrcl name="MSVCEB01” datSet="PhsMeasl” confRev="1"
smvID="xxxxMU0101” smpRate="80" smpMod="SmpPerPeriod” nofASDU="1"
multicast="true”>
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<SmvOpts sampleSynchronized="true” refreshTime="false”

sampleRate="false” dataSet="false” security="false”/>

</SampledValueControl>

<SampledvValueContrcl name="MSVCB03” datSet="PhsMeas2” confRev="1"
smvID="4003" smpRate="4800" smpMod="SmpPerSec” nofASDU="2" multicast="true”>
<SmvOpts sampleSynchronized="true” refreshTime="false”

sampleRate="false” dataSet="false” security="false”/>

</SampledValueControl>

<SampledValueControl name="MSVCB04"” datSet="PhsMeas2” confRev="1"
smvID="4004" smpRate="14400" smpMod="SmpPerSec” nofASDU="6" multicast="true”>
<SmvOpts sampleSynchronized="true” refreshTime="false”

sampleRate="false” dataSet="false” security="false”/>

</SampledValueControl>

<SampledValueControl name="MSVCBO05” datSet="PhsMeas3"” confRev="1"
smvID="4005" smpRate="4800" smpMod="SmpPerSec” nofASDU="2" multicast="true”>
<SmvOpts sampleSynchronized="true” refreshTime="false”

sampleRate="false” dataSet="false” security="false”/>

</SampledValueControl>

</LNO0>

<LN lnType="PHD” 1nClass="LPHD"” inst="1"/>

<LN 1nType="CTR-P” 1nClass="TCTR” inst="1"/>

<LN 1nType="CTR-P” 1lnClass="TCTR” inst="2"/>
<LN 1nType="CTR-P” 1lnClass="TCTR” inst="3"/>
<LN 1lnType="CTR-N” 1nClass="TCTR” inst="4"/>

<LN
<LN

InType="VTR-P”
1nType="VTR-P"

1nClass="TVTR"”
1InClass="TVTR"”

inst="1"/>
inst="2"/>

<LN 1lnType="VTR-P” 1nClass="TVIR"” inst="3"/>
<IN 1nType="VTR-N” 1nClass="TVTR” inst="4"/>
</LDevice>

</Server>

</AccessPoint>

</IED>

<DataTypeTemplates>

<LNodeType 1d="LN0” lnClass="LLNO">

<DO name="NamPlt” type="NamPlt-LNO0O"/>

<D0 name="Beh” type="Beh”/>

<D0 name="Health” type="Health”/>

<D0 name="Mod” type="Mod”/>

</LNodeType>

<LNodeType id="PHD” 1lnClass="LPHD”>

<D0 name="PhyNam” type="PhyNam”/>

<D0 name="PhyHealth” type="Health”/>

<DO name="Proxy” type="Proxy”/>

<DO name="NamVariant” type="NamVariant”/>
<D0 name="NamHzRtg” type="NamHzRtg”/>

<D0 name="NamAuxVRtg” type="NamAuxVRtg"/>
<D0 name="NamHoldRtg” type="NamHoldRtg"”/>
<D0 name="NamMaxDIRtg” type="NamMaxDlRtg”/>
</LNodeType>

<LNodeType 1d="CTR-P” 1nClass="TCTR">

<D0 name="Beh” type="Beh”/>

<DO name="AmpSv” type="AmpSAV"/>

<D0 name="NamAccRtg” type="NamAccRtg-PC"”/>
<D0 name="NamARtg” type="NamARtg-PC"”/>

<D0 name="NamClipRtg” type="NamClipRtg-PC"/>
</LNocdeType>

<LNodeType id="CTR-N” 1nClass="TCTR">

<D0 name="Beh"” type="Beh”/>

<D0 name="AmpSv” type="AnpSAV"”/>

<D0 name="NamAccRtg” type="NamAccRtg-NC”/>
<D0 name="NamARtg” type="NamARtg-NC”/>

<DO name="NamClipRtg” type="NamClipRtg-NC”/>
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</LNodeType>

<LNodeType id="VTR-P” 1lnClass="TVTR">

<D0 name="Beh” type="Beh”/>

<D0 name="VolSv” type="VolSAV"/>

<D0 name="NamAccRtg” type="NamAccRtg-PV"/>

<D0 name="NamVRtg” type="NamVRtg-PV”/>

<DO name="NamClipRtg” type="NamClipRtg-PV”/>
</LNocdeType>

<LNodeType id="VTR-N” 1lnClass="TVTR">

<D0 name="Beh” type="Beh”/>

<D0 name="VolSv” type="VolSAV"/>

<D0 name="NamAccRtg” type="NamAccRtg-NV”/>

<D0 name="NamVRtg” type="NamVRtg-NV"/>

<D0 name="NamClipRtg” type="NamClipRtg-NV”/>
</LNodeType>

<DOType id="NamPlt-LN0” cdc="LPL">

<DA name="vendor” desc="" bType="VisString255” fc="DC"/>
<DA name="swRev” bType="VisString255” fc="DC”">
<Val>1lv00</Val>

</DA>

<DA name="configRev” bType="VisString255” fc="DC">
<Val>1l</vVal>

</DA>

<DA name="1dNs” bType="VisString255” fc="EX">
<Val>IEC 61850-7-4:2007B</Val>

</DA>

</DOType>

<DOType id="Beh” cdc="ENS">

<DA name="stVal” bType="Enum” type="Beh” fc="3T" dchg="true” />
<DA name="q” bType="Quality” fc="ST” gchg="true”/>
<DA name="t” bType="Timestamp” fc="ST"/>

</DOType>

<DOType id="Health” cdc="ENS”>

<DA name="stVal” bType="Enum” type="Health” fc="ST” dchg="true” />
<DA name="q” bType="Quality” fc="ST” gchg="true”/>
<DA name="t” blype="Timestamp” fc="ST"/>

</DOType>

<DOType id="Mod” cdc="ENC”>

<DA name="stVal” bType="Enum” type="Mod” fc="ST” dchg="true”/>
<DA name="qg” bType="Quality” fc="ST” gchg="true”/>
<DA name="t” bType="Timestamp” fc="3T"/>

<DA name="ctlModel” bType="Enum” type="CtlModels” fc="CF"” dchg="true”>
<Val>status-only</Val>

</DA>

</DOType>

<DOType id="PhyNam” cdc="DPL">

<DA name="vendor” bType="VisString255” fc="DC">
<Val>»Acme Manufacturing Ltd., 1 North Rodec Drive, Beverley Hills, CA,
90210</val>

</DA>

<DA name="hwRev” bType="VisString255” fc="DC">
<Val>1v03</Val>

</DA>

<DA name="swRev” bType="VisString255” fc="DC">
<Val>1v00</Val>

</DA>

<DA name="serNum” bType="VisString255” fc="DC">
<Val>000001, mfg 2011-12-01</Val>

</DA>

<DA name="model” bType="VisString255” fc="DC">
<Val>DigiMeasl101</Val>

</DA>
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</DOType>

<DOType id="Proxy” cdc="SP5">

<DA name="stVal” bType="BOOLEAN” fc="ST"” dchg="true”>
<Val>false</Val>

</DA>

<DA name="g” bType="Quality” fc="ST” gchg="true”/>
<DA name="t"” blype="Timestamp” fc="3ST"/>

</DOType>

<DOType id="NamVariant” cdc="VSD”>

<DA name="val” bType="VisString255” fc="DC">
<Val>F480081I4U4;F1440056I4U4;F480082I0-2400-24</Val>
</DA>

<DA name="d” bType="Vis3String255” fc="DC">

<Val>a semicolon separated list of the variant codes supported, the codes
being as defined in IEC 61869-9:2016 clause 6.903.2</Val>
</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamHzRtg” cdc="VSD">

<DA name="val” bType="VisString255” fc="DC">

<Val>»de; 50; 60</vVal>

</DA>

<DA name="d” bType="VisS3String255” fc="DC">

<Val>a semicolon separated list of the nominal frequencies (fR) supported,
in hertz</val>

</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamAuxVRtg” cdc="VSD">

<DA name="val” bType="VisString255” fc="DC">
<Val>80-300 dc;100-250 ac</val>

</DA>

<DA name="d” bType="VisString255” fc="DC">

<Val>»a semicclon separated list or hyphenated range of rated auxiliary
power supply voltages (Uar) in volts, with indication of ac or dc where
applicable</Val>

</DA>

<DA name="dataNs” bType="VisStringz55” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamHoldRtg” cdc="VSD">

<DA name="val” bType="VisString255” fc="DC”">
<Val>»1l0</Val>

</DA>

<DA name="d” bType="VisString255” fc="DC">

<Val>the rated holdover time in seconds</Val>

</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamMaxDlRtg” cdc="VSD">

<DA name="val” bType="VisString255” fc="DC">
<Val>»l.5«</Val>

</DA>

<DA name="d” bType="VisString255” fc="DC">

<Val>the rated delay time in milliseconds</Val>
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</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>TEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamAccRtg-PC” cdc="VSD">

<DA name="val” bType="VisString255” £fc="DC">
<Val>(Q,5S/5P20</Val>

</DA>

<DA name="d” bType="VisString255” fc="DC">
<Val>the accuracy class rating in the format described in IEC 61869-9
clause 5.6</Val>

</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamARtg-PC” cdc="VSD">

<DA name="val” bType="VisString255"” fc="DC">
<Val>400;800;1200</Val>

</DA>

<DA name="d” bType="VisString255” fc="DC">
<Val>»rated primary currents (IPr) in amperes</Val>
</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamClipRtg-PC” cdc="V3D">

<DA name="val” bType="VisString255” fc="DC">
<Val>20</Val>

</DA>

<DA name="d"” bType="VisString255” fc="DC">
<Val> the ratio of the clipping limit of the instantaneous current toc the
rated primary current multiplied with a sguare root of two</Val>
</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamAccRtg-NC” cdc="VS3D">

<DA name="val” bType="VisString255” fc="DC">
<Val>1l/5P</Val>

</DA>

<DA name="d"” bType="VisString255” fc="DC”>
<Val>the accuracy class rating in the format described in IEC 61869-9
clause 5.6</Val>

</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamARtg-NC” cdc="VSD”>

<DA name="val” bType="VisString255” fc="DC">
<Val>400;800;1200</val>

</DA>

<DA name=“d"” bType="“VisString255” fc="DC">
<Val> rated primary currents (IPr) in amperes</Val>
</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-2:2016</Val>

</DA>
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</DOType>

<DOType id="NamClipRtg-NC” cdc="VSD">

<DA name="val” bType="VisString255” fc="DC">
<Val>20</Val>

</DA>

<DA name="d” bType="VisString255” fc="DC">

<Val> the ratio of the clipping limit of the instantanecus current to the
rated primary current multiplied with a square root of two</Val>
</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamAccRtg-PV"” cdc="VSD">

<DA name="val” bType=“VisString255” fc="DC">
<Val>0,5/3P</Val>

</DA>

<DA name="d"” bType="VisString255” fc="DC">

<Val>the accuracy class rating in the format described in IEC 61869-9
clause 5.6</Val>

</DA>

<DA name="dataNs” bType="VisStringz255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DO0Type>

<DOType id="NamVRtg-PV” cdc="VSD">

<DA name="val” bType="VisString255” fc="DC”">
<Val>83716</Val>

</DA>

<DA name="d” bType="VisString255” fc="DC">

<Val>the rated primary voltage (Upr) in wvolts</Val>
</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61B69-9:2016</Val>

</DA>

</DOType>

<DOType id="NamClipRtg-PV” cdc="VSD">

<DA name="val” bType="VisStringz55” fc="DC">
<Val»2</Val>

</DA>

<DA name="d” bType="VisString255” fc="DC">

<Val>the ratio of the clipping limit of the instantaneous voltage to the
rated primary voltage multiplied with a square root of two</Val>
</DA>

<DA name="dataNs” bType="VisStringz55” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamAccRtg-NV"” cdc="VSD">

<DA name="val” bType="VisString255” fc="DC">
<Val>1l</Val>

</DA>

<DA name="d” bType="Vis3String255” fc="DC">

<Val>the accuracy class rating in the format described in IEC 61869-9
clause 5.6</Val>

</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamVRtg-NV” cdc="VSD">

<DA name="val” bType="VisString255” fc="DC">
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<Val>115</Val>
</DA>
<DA name="d” bType="VisString255” fc="DC">

<Val>the rated primary voltage (Upr) in volts</Val>

</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 61869-9:2016</Val>

</DA>

</DOType>

<DOType id="NamClipRtg-NV” cdc="VSD">

<DA name="val” bType="VisString255” fc="DC">
<Val>2</Val>

</DA>

<DA name="d” bType="VisString255” fc="DC">

<Val>the ratioc of the clipping limit of the instantanecus voltage to the
rated primary voltage multiplied with a square root of two</Val>

</DA>

<DA name="dataNs” bType="VisString255” fc="EX">
<Val>IEC 6©1869-9:2016</Val>

</DA>

</DOType>

<DOType id="RAmpSAV” cdc="SAV">

<DA name="instMag” bType="Struct” type="RAnalogueValue” fc="MX"/>

<DA name="q” bType="Quality” fc="MX" gchg="true”/>

<DA name="units” bType="Struct” type="AmpUnits” fc="CEF” dchg="true”/>
<DA name="sVC” bType="Struct” type="AmpScaledValueConfig” fc="CF”

dchg="true”/>
</DOType>
<DOType id="VclSAV” cdc="SAV">

<DA name="instMag” bType="Struct” type="AnalogueValue” fc="MX"/>

<DA name="qg” bType="Quality” fc="MX" gchg="true”/>

<DA name="units” bType="Struct” type="VolUnits” fc="CF” dchg="true”/>
<DA name="sVC” bType="Struct” type="VolScaledValueConfig” fc="CF”

dchg="true”/>

</DOType>

<DAType id="AmpScaledValueConfig”>

<BDA name="scaleFactor” bType="FLOAT32">
<Val>0.001</Val>

</BDA>

<BDA name="offset” bType="FLOAT32">
<Val>0</Val>

</BDA>

</DAType>

<DAType id="VolScaledValueConfig”>
<BDA name="scaleFactor” bType="FLOAT32">
<Val>0.01</Val>

</BDA>

<BDA name="offset” bType="FLOAT32">
<Val>0</Val>

</BDA>

</DAType>

<DAType id="AmpUnits”>

<BDA name="SIUnit” bType="Enum” type="ITSIUnit”>
<Val>A</vVal>

</BDA>

</DAType>

<DAType id="VolUnits”>

<BDA name="SIUnit” bType="Enum” type="ITSIUnit”>
<Val>V</Val>

</BDA>

</DAType>

<DAType id="AnalogueValue”>
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<BDA name="1i" bType="INT32"/>

</DAType>

<EnumType id="Mod”>

<EnumVal ord="1">on</EnumvVal>

<EnumVal ord="2">blocked</FnumVal>

<EnumVal ord="3">test</EnumVal>

<BEnumVal ord="4">test/blocked</Enumval>

<EnumVal ord="5">off</EnumVal>

</EnumType>

<EnumType id="Beh"”>

<EnumVal ord="1">on</EnumvVal>

<EnumVal ord="2">blocked</FnumvVal>

<EnumVal ord="3">test</Enumval>

<BnumVal ord="4">test/blocked</BnumvVal>

<EnumVal ord="5">off</EnumvVal>

</Enunlype>

<EnumType id="Health"”>

<EnumVal ord="1">0k</Enumval>

<EnumVal ord="2">Warning</EnumVal>

<EnumVal ord="3">Alarm</EnumVal>

</EnumType>

<EnumType id="CtlModels”>

<EnumVal ord="0">status-only</EnumvVal>

<EnumVal ord="l”>direct-with-normal-security</EnumvVal>
<EnumVal ord="2">sbo-with-normal-security</Enumval>
<EnumVal ord="3">direct-with-enhanced-security</EnumvVal>
<EnumVal ord="4">sbo-with-enhanced-security</Enumval>
</EnumType>

<EnumType id="ITSIUnit”>

<EnumVal ord="5">A</EnumVal>

<EnumVal ord="29">V</Enumval>

</EnumType>

</DatalypeTlemplates>

</SCL>
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MpunoxeHune 9D
(cnpaBo4Hoe)

CxeMa UcnbITaHUA TOYHOCTU

(xoMa MCNLITAHWMA TOYHOCTH

ObosHa4yeHus:
!p — MEepBWYHbLIN TOK;

Reference CT — atanoHHbi TT;

CT under test — ncnblTyemblid TT;

ECT—OTT;

Reference CT

P1 Ip PZ

CT under test ECT

b o o o e
e o e

]

T T T

1
: Clock 1

Digital bridge
{e.g. PC)

€ Pg

€ — norpelHocTb KoaddmumeHTa macwtabHoro npeobpasoBaHua UT;

(0, — hasosan norpetHocTs AT;
Digital frame — undpoBasn pamka;

Clock — yach!;

Digital bridge (e.g. PC) — Uudposoi mocTt (Hanpumep, MK)
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B uensix ucneitaHWin Ha COOTBETCTBUE KMACcCy TOMHOCTU, MOTPELLHOCTE KoadhduumeHTa MaclutabHoro npeobpaso-
BaHWA 1 cazosaa norpewHocte UT (ncneityemoro TT — CT under test — Ha pucyHke 9D.1) gomxHbl ObiTe BbIYMCNEHDI,
NpY NOMOLLM MOMHOrO UMKNa AWCKPeTHOro npeobpaszosaHus ®ypbe No pasHuue Mexay ero Belbopkamu 1 Belibopkamm
atanonHoro UT (atanonHoro TT — Reference CT — Ha pucyHke 9D.1). MNMonHaa norpelHocTs BeIYUCNSETCH U3 cpegHe-
KBaapaTW4ecKOoro 3Ha4yeHns pasHoCTK Mexay ero Beibopkamu 1 Bbibopkamu atanoHHoro MT 3a Bpems NonHoro uukna.

Mpw ncnonb3oBaHK gaHHoro metoaa Heobxogumo, 4Tobbl NOMHaA NOrpeLwHOCTL aTanoHHoro VT Bbina HesHaun-
TenbHOW NpW YCNOBKUAX NMPUMEHEHNS.

Hwxe npegcTaeneHbl COOTBETCTBYOLWME DOPMYIbI:

Y
) . 2n¥-1ksn)
% Z(IX(H)— fR(H))e [
s) = = - 100 %,
Nt
l Z[(iR(s—n))zl
N =0
NT _
> lixgeny — irgs-m)]
els)= | T - 100 %,

Z [(iR(s—n))zl
n=0

roe E'(s) — MorHasa NorpeLHocTe M3MepeHus koadhduumeHTa maclwtabHoro npeobpas3oBaHus W yrna ¢as3oBoro casura
YC, npeAcTaBneHHas B BUAE BEKTOPa, B MOMEHT BPEMEHW KOOMPOBaHUA B SmpCnt 3HaYeHWs C MHOEKCOM S;
€c(8) — nonHas norpelwHocTs YC B MOMEHT BpeMeHn koanposaHusa SmpCnt 3Ha4eH1si C MHOEKCOM S;
.r'x(s) — 3HadeHue, nonydeHHoe ot mucneityemoro WT, ua AmpSv.instMag.i nunu VolSv.instMag.i B SV-notoke ASDU B
MOMEHT BpeMeHU kogupoBaHus B SmpCnt 3Ha4eHWsA ¢ MHAEKCOM S;
fR(S) — 3HadeHue oT atanoHHoro MT na AmpSv.instMag.i unu VolSv.instMag.i B SV-notoke ASDU B MOMEHT BpEMEHM
KoOMpoBaHWa B SmpCnt 3Ha4EHWA ¢ MHOEKCOM S;
N — HoMWHanbHas YacToTa AMCKPETU3aUUW BhIpaXKEHHAs B BoIGOpKax B ceKyHAy, pasfeneHHas Ha OCHOBHYH Ya-
cToTy, B lepuax;
k — nopagKoBbIM HOMEpP U3MepsAeMon rapMoHuky (k > 0, n aBnaeTca 1 AnNa OCHOBHOW 4acToThl).

MpumMep Opyroi UCMBITATENEHOW CXEMbI A5 MPOBEPKU TOYHOCTWM U3MEPEHWIA B YCTONYMBOM COCTOSHUM U B YCriO-
BUSX NEpPexXoqHoro npouecca Ana anekTpoHHoro TpaHcdopmatopa Toka (3TT) ¢ uMdpoBLIM BEIXO4OM NPeAcTaBneH Ha
pucyHke 9D.2.
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Reference CT CT under test ECT

Py Py To Py P
f—
#
s
I
7
s
s ’
V4
Fd
s
F s
R, s
F 4
f
]
]
Vy ;
]
1
Reference ! Digital frame
A/D converter |73 I A
1
P
] ]
1
L |

1 ]
L (|

Y A

1 Clock :

1 1

Lo o o i 1

Digital bridge
{e.g. PC)

£, Pe

Ob6o3HayeHuna:
K, — HomuHankHbIi koathduimeHT TpaHcthopmaumm atanoHHoro TT;
V; — HanpsbkeHue Ha Bxofe aTanoHHOro aHanoroso-Lmncposoro npeobpasoeatens (ALIM);
R, — Harpyaka, npegHazHa4eHHas A8 HACTPOWKW HANPSIKEHWA HA BXOAe 3TaNOHHOTO aHarnoroso-uugposoro npeob-
pasosarens (ALM);
R, + R, — HopmupoBaHHas BTopu4Han Harpyska Ha Bbixoae atanoHHoro TT. 3Havenne conpoTueneHns Ry 4omkHO ObiTb
BbICOKOW TOMHOCTH;
| — nepBWYHBIA TOK;
eference CT — aTanoHHbIn TT;
CT under test — ucnbiTyemeld TT;
ECT— 3TT;
Reference A/D converter — aTanoHHbIM aHanoroBo-UMdpoBoi npeobpasoeatens (ALM);
£ — norpelHocTb KoaddmumeHTa MmaclitabHoro npeobpasoeaHua UT;
(p, — NOrpeLIHoCcTb yrma casosoro casura UT;
Digital frame — undpoBas pamka;
Clock — yachl;
Digital bridge (e.g. PC) — Uudposoi moct (Hanpumep, 1K)

Pwucyrok 9D.2 — lNpumep ucnbiTaTenbHOW CXembl
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MpunoxeHune 9E
(cnpaBo4Hoe)

QHEKTDOHHaH Tabnuyka c nacnopTHbLIMW OaHHBLIMWX

3neKkTpoHHasa Tabnuyka ¢ NacnopTHLIMU (TEXHWUYECKMMMW) aHHBIMW COOEPXUT MHCOPMAaLMI0 O PaCLUMPEHUAX NOTU-
YecKnx Mogenew, onvucaHHbix ctaHgaptom M3K 61850-7-4. PaclumMpeHns MCnonb3yT MHGhopMauuio Knacca oblmx gax-
Hblx VSD (onvcaHve BUAMMOKW CTPOKKM), KoTopoi Byaet gononHeH ctaHaapT M3K 61850-7-3. OnpegeneHve Takoro knacca
0bwux ganHbix (CDC) npegctaBneHo B Tabnuue HWXKe UCKMIYUTENbHO B 03HAKOMUTENbHBIX LEensix.

VSD class (VSD knacc)

Data attribute name 3 /
(HaumeHoBaHNe Tun FC TrgOp Hadehmel M/O/C
aTpuGyTa AaHHbLIX) [OuanazoH 3HaYeHUH
Hataklasia Hacnenyetca ot knaccoe GenDataObject vnn
GenSubDataObject (cm. M3K 61850-7-2)
DataAttribute (aTpubyT OaHHbLIX)
VISIBLE
vl STRING255 HE M
VISIBLE
d STRING255 bC Text -
UNICODE
du STRING255 LE -
VISIBLE
cdcNs STRING255 EX AC_DLNDA_M
VISIBLE
cdcName STRING255 EX AC_DLNDA_M
dataNs S'}/Il{?ll\l%;s EX M3K 61869-9:2016 AC_DLN_M

Services (ycnyru)

OnpegeneHsl B Tabnuue 60 ctaHgapta M3K 61850-7-3:2010.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHUsl 0 COOTBETCTBUM CChINOYHLIX MeXOyHapoOHbIX CTaHOAPTOB HAaUWOHaNbHbLIM CTaHOAapPTaM

Tabnuua JA.1

Obo3Ha4YeHne CChINOYHOro CreneHb ObosHaveHWe U HaMMEeHOBaHME COOTBETCTBYLLEro
MeMayHapoaHoro cTaHaapTa COOTBETCTBUA HauuoHaneHoro cTaHgapTa

IEC 61588:2009 —_ ’

IEC 61850-6:2009 IDT [OCT P M3K 61850-6—2009 «CeTn 1 cucTeMbl CBS3W Ha
nogcrtaHumax. Yacte 6. A3blk onncaHus KoHurypauum ansi
CBA3W MeXQy WHTENNeKTyanbHbIMW 3NeKTPOHHBIMW YCTPOR-
CTBaMU Ha MNEKTPUHECKUX NOOCTAHLMAX»

IEC 61850-7-1:2011 IDT [OCT P M3K 61850-7-1—2009 «CeTu U CUCTEMbI CBA3W HA
nogcrtaHumax. Yacte 7. bazoBasi CTpyKTypa CBA3W Ans noa-
cTaHuuin 1 nuHeHoro obopynosaHuda. Pasgen 1. MpuHUMnb
M Mogenu»

IEC 61850-7-2:2010 IDT OCT P M3K 61850-7-2—2009 «CeTtu 1 cUCTEMbI CBA3W HAa
nogctaHumax. Yacte 7. baszoBasi CTpyKTypa CBA3W Ana noa-
cTaHuuin 1 nuHelHoro obopynoBaHua. Pasgen 2. ABcTpakT-
HbIA MHTepdoenc yenyr cesasu (ACSI)»

IEC 61850-7-3:2010 IDT [OCT P M3K 61850-7-3—2009 «CeTu U cUCTEMbI CBA3W Ha
nogctaHumax. Yacte 7. baszoBasi CTPYKTypa CBA3W AN noa-
cTaHuuin 1 nuHenHoro obopynosanua. Pazgen 3. Knaccel 06-
WX OaHHbIX»

IEC 61850-8-1:2011 — &

IEC 61850-9-2:2011 — ¥

IEC/IEEE 61850-9-3:2016 - *

IEC 61850-10:2012 — *

IEC 61869-6:2016 IDT MOCT P M3K 61869-6:2021 «TpaHcdopmartopbl uamepu-

TenbHble. Yacte 6. [JononHuTeneHble obuime TpeboBaHua K
ManoMOLLHBIM M3MEpPUTENLHBIM TpaHcdopmaTtopam (npeob-
pazoBaTtensm)»

UCA (International Users Group)

*

OTBETCTBMA CTaHOAPTOB!

- IDT — MOeHTU4YHbIE CTaHdapThI.

* COOTBeTCTByI'OLLiVII‘:‘I HauWoHanbHbIA CTaHO4apT OTCYTCTBYET. [o ero NMPUHATUA pEKOMeHOYyeTCA MCNOoINb30BaTb
nepeso Ha pyccmﬁ A3bIK AaHHOINO MeXXayHapoaHOro ctaHgapTta, AOKYMEeHTa.
I pnmeyvyaHune — B HacToswen Tabnuue ncnonb3oBaHo cnegyruliee ycrnoBHoe oBo3HayeHWe CTENEHN Co-
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Bubnuorpadcun
IEC 60044-7:1999") Instrument transformers — Part 7: Electronic voltage transformers (TpaHnccopmaTopkl uamepu-
TernbHble. YacTb 7. DNeKTPOoHHLIE TpaHCHOopMaTOpbl HaNPSXKEHWs )
IEC 60044-8:20022) Instrument transformers. Part 8: Electronic current transformers (TpaHcdopmaTtopbl M3MepuTenb-

Hble. YacTe 8. JneKkTpoHHLIE TpaHcopMaTophbl TOKa)

IEC 61850 (Bce yactn) Communication networks and systems for power utility automation (CeTtn 1 cuctemsl ceasm gna
aBTOMaTM3auuMW aHeprocucTem obLLEero nonb3oBaHWA)

IEC 61850-5:2013 Communication networks and systems for power utility automation — Part 5: Communication
requirements for functions and device models (CeTn W cucTembl CBA3W ANA aBTOMatTM3auvu
aHeprocucTeM obLlero none3oBaHua. Yacte 5. TpeboBaHus Kk CBA3WM Ans YHKUMIA M Modenen
YCTPONCTB)

IEC 61850-8-1 Communication networks and systems for power utility automation — Part 8-1: Specific
communication service mapping (SCSM) — Mappings to MMS (1ISO 9506-1 and 1SO 9506-2) and
to ISO/IEC 8802-3 [CeTn cBsizM M CMCTEMblI aBTOMaTuU3auuuM 3Heprocuctem obulero nonb3oBa-
HuA. YacTk 8-2. Cneumndomnyeckoe otobpaxeHue cepeunca ceasm (SCSM). OtobpakeHns ana MMS
(ISO 9506-1 n ISO 9506-2) 1 ISO/IEC 8802-3]

IEC 61850-10 Communication networks and systems for power utility automation — Part 10: Conformance
testing (CeTu 1 cucTemel CBA3W aBTOMAaTU3aLUuM 3HEProcMcTeM AN ceTel obLLero Nonb3oBaHUA.
Yactb 10. McnbiTaHma Ha COOTBETCTBUE)

IEC/TR 61850-90-4 Communication networks and systems for power utility automation — Part 90-4: Network
engineering guidelines (CeTn 1 cMCTeMbl CBA3KM ANS aBTOMAaTM3aLMK 3HeprocucTemM obLLero nonb-
3oBaHuA. Yactb 90-4. PykoBogswme ykasaHus no pa3paboTke TEXHONOIMK CETH)

IEC 61869 (Bce yacti) Instrument transformers (TpaHcdopmaTopbl U3MepUTENEHLIE)

IEC 61869-71) Instrument transformers — Part 7: Electronic voltage transformers (TpaHccopmaTtopbl U3aMepUTENb-
Hele. YacTe 7. [JononHutensHele TpeboBaHUA K aNeKTPOHHBLIM TpaHcopmaTopamM HanpsKeHus)

IEC 61869-82) Instrument transformers. Part 8: Electronic current transformers (TpaHcdopmaTtopbl UamepuTerb-
Hble. YacTte 8. [lononHuteneHeie TpeboBaHna k aNeKTPOHHBIM TpaHcdopMaTopam Toka)

IEC 61869-12 Instrument transformers — Part 12: Combined electronic instrument transformers and combined
passive transformers (TpaHccopmaTtopbl naMmepuTensHble. YacTe 12. [lononHutenesHble Tpebo-
BaHUA K KOMOMHWPOBAHHBLIM 3NEKTPOHHBLIM M3MEPUTENBHBIM TpaHcopMaTopam M KOMBUHMpPO-
BaHHbIM NaccuBHLIM TpaHcdhopmaTopaM (npeobpasoBarensam)

IEC 61869-13 Instrument transformers — Part 13: Stand-alone merging unit (SAMU) (TpaHcdopmaTopbl name-
puTeneHble. YacTe 13. ABTOHOMHOE YCTPOMCTBO COMPSXKEHUS)
IEC 61869-14 Instrument transformers — Part 14: Additional requirements for current transformers for DC

applications (TpaHcdopmatopbl nameputensHble. Yacte 14. [JononHutenbHble TpeboBaHMA K
TpaHchopmaTopam NocToOAHHOIO ToKa)

IEC 61869-15 Instrument transformers — Part 15: Additional requirements for voltage transformers for DC
applications (TpaHcdopmatopbl nameputensHble. Yacte 15. [JononHutenbHble TpeboBaHMA K
TpaHcopmaTopamM NocTOAHHOMO HANPSKEHUS)

IEC 62271-3 High-voltage switchgear and controlgear — Part 3: Digital interfaces based on IEC 61850 (Beico-
KOBOMBTHOE KOMMIEKTHOe pacnpeaenuTenbHoe ycTpoicTBo. YacTte 3. Lndpoebie nHTepdeicel
Ha ocHoee M3OK 61850)

ISO/IEC/IEEE 8802-3 Crangapt ansa Ethernet

1) B yacmu npumeHsembix nomnoxerudil ucrnonszoeams [OCT P M3K 60044-7—2010 « TpaHcehopmMamops! UaMepu-
menbHsle. Hacmb 7. 3nekmpoHHbIe mMpaHCcgopMamophbl HanpPsKeHUs».

2) B yacmu npumeHsembix nonoxeHutl ucnonssoeams FOCT P M3K 60044-8—2010 « TpaHcghopmamopbi Uamepu-
menbHsie. Yacmb 8. QdnekmpoHHslie mpaHcghopMamops! MmoKay.
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YOK 621.314.222.8:006.354 OKC 17.220.20

KnioueBkble crnoea: TpaHcopmaTopbl MaMepuTernbHble, UMBPOBOWN uHTepdenc, TpaHcdopmartopbl Toka,
TpaHcopmaTopbl HaNPsHXeHUs!
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