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MpepucnoBue

Uenu n npuHumnbl ctaHaapTusauum B Poccuiickoi ®eaepauuum yctaHoBneHsl defgepanbHbiM 3aKOHOM OT
27 nekabpsa 2002 r. Ne 184-d3 «O TexHUYeckoM perynMpoBaHun», a npasuna npuMeHeHUs HauMoHanbHbIX CTaH-
Aaptos Poccuiickon deaepaunm —IFOCT P 1.0—2004 «CraHgapTtusaumna B Poccuiickoin ®egepauyn. OCHOBHbIE
NOMNoXeHns»

CBeaeHun o cTaHAapTe

1 NO0ArOTOBNEH OTKpbITbIM aKLMOHEePHbIM 06LLIeCTBOM «HayuHO-TeXHUUYECKUIA LIeHTP 3NeKTposHepreTu-
KW» Ha OCHOBE ayTEHTMYHOro nepeBoAa Ha pyccKuii A3bIK, BbiNnofHeHHoro O6LuecTBOM ¢ orpaHU4eHHOW oTBeT-
ctBeHHOCTbo « AKCMEPT3HEPT Oy, cTaHaapTa, ykazaHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum kKoMuteToM no ctaHgaptusaumm TK 396 «ABToMaTuka 1 TenemexaHukay

3 YTBEPXXOEH W BBEOEH B OEWCTBUE [Mpukasom deaepanbHOro areHTcTsa no TeXHUYECKoMy
perynmpoeaHuto n meTtpornorum ot 15 nekabpsi 2009 r. Ne 847-ct

4 HacTosiuii ctangapT naeHTUYeH mexayHapogHomy ctaHaapty MOK 61850-7-1:2003 «CeTu u cuctemsl
CBA3M Ha noacTaHuusx. YacTe 7-1. baszoBasi CTpykTypa cBA3u Anst NOACTaHUWW U NUHEeRHOro ob6opyaoBaHus.
MpuHuKMnel n mogenu (IEC 61850-7-1:2003 «Communication networks and systems in substations — Part 7-1:
Basic communication structure for substation and feeder equipment — Principles and models»).

HavnmeHoBaHWe HacTosiLLero ctaHaapTa n3aMeHeHo OTHOCUTENbHO HaMMEHOBaHMWS yKa3aHHOTo MexayHapoa-
Horo cTaHAapTa ans npueeaeruns B cootseTcTeune ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpu NPYMeHeHN HacTosLLero cTaHAapTa PeKOMeHAYEeTCsl UCNOSb30BaTh BMECTO CCbINIOYHbIX MeXayHa-
POAHLIX CTaHAAPTOB COOTBETCTRYIOLME UM HaLUMOHanbHbIe cTaHaapTel Poccuiickor ®efepauum, cBeaeHUs1 0 KO-
TOpPbIX NpUBeAeHbI B 4OMOMHUTENBHOM NpunoxeHun JA

5 HekoTopble 13 3neMeHTOB HacTosILLero ctaHgapTa MoryT 6biTh NpeaAMeToM naTeHTHbIX npas. MK He
HeceT OTBETCTBEHHOCTU 3a AeHTUdMKaL Mo H6Oro U BCeX Takux NaTeHTHbIX Npas

6 BBEJEH BINEPBbIE

UHpopmayus 06 USMEeHEHUSIX K HacmosuwieMy crmaHOapmy rybnuKkyemcs 8 exe200Ho usdasaeMoM UH-
ghopmalyUoHHOM yKkazamene «HayuoHansHble cmaHO0apmbi», a meKcm UsMeHeHUd U Nnonpasok — 8 eXXeMeCsIdHO
u3dasaeMbix UHGhOpMAUUOHHBIX yKkasamersix «HauuoHanbHbie cmaHOapmeiy». B criyqae nepecmompa (3amMeHbl)
unu omMeHbi Hacmosiujeao cmaxdapma coomeemcmsyroujee ysedomreHue bydem orybIUKO8aHO 8 exxeme-
cs4YHO u3dasaemMom UHGhopmayLUoHHOM ykazamerne «HayuoHansHsie cmaHdapmel». Coomeemcemeaytoulast UH-
opmayus, ysedomrieHue U meKkcmsl pazmMewiaomes makke 8 UHGhopMayUuoHHol cucmeme obujezo rnosib306a-
Hus — Ha oghuyuarnbHoM calime ®@edepasibHO20 a2eHMCMea o MEeXHUYEeCKOMY pez2yruposaHuio U Memposioauu
8 cemu lHmepHem

© CraHpapTtuHdpopm, 2011

HacTosawwii ctaHAapT He MOXKET BbITb MOMHOCTLIO UITK HAaCTUMHO BOCNPOU3BeAEH, TUPaXKUPOBaH U pacnpo-
CTpaHeH B kavecTse odulnanbHoro nsnaHusa 6es paspelleHus degepasnbHOro areHTCTBa Mo TEXHUYECKOMY
pEeryrMpoBaHuio U METPONOMN
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BBegeHue

Cepus ctangapTos M3K 61850 skntoyatoT B cebs criegytolume YacTu, o6beaMHeHHble 0BLLM HaumeHoBa-
HueM «CeTu 1 CMCTeMbI CBSA3M Ha MOACTAHLMSAXY:

-YacTb 1. BBegeHue u KpaTknii 0630p;

-YacTb 2. Cnoapb TEPMUHOB;

-YacTtb 3. Obwue TpeboBaHus;

-YacTtb 4. YnpasneHue CUCTEMO 1 NPOEKTOM;

-YacTtb 5. TpeboBaHus K cBA3W AN YHKLWIA U MOAENen yCTPORCTB;

-YacTb 6. Asbik onucanHus koHdUrypaLuum Ans CBA3N Mexay UHTeNNeKTyanbHbIMM 3N1eKTPOHHBIMU YCTPO-
CTBaMM Ha aNeKTPUYECKUX NOACTaHLUMSX;

- YacTb 7-1. BasoBas cTpykTypa CBA3W ANA NoAcCTaHUMA W NnHeinHoro obopyaosaHusi. MpuHUMMLL U
mMoaenu;

-YacrTb 7-2. basoBas CTpyKTypa CBA3M AN NOACTaHLUMIA M NnHenHoro obopyaoBaHns. AGCTpaKTHbIA NHTep-
dhevic ycnyr cesian (ACSI);

- YacTtb 7-3. basoBas cTpykTypa CBA3W ANs NoAcTaHUMiA 1 nuHeriHoro o6opyaosaHmnsa. Knaccbl 06Lwmx
AaHHbIX;

-Yactb 7-4. BasoBas cTpyKTypa cBA3W AN NoAcTaHUmWii U TMHeHoro obopyaosaHus. CoBMeCTMMbIE Krac-
Cbl JTOTUYECKUX Y3MOB U KNacchl AaHHbIX;

- Yactb 8-1. Cneundnueckoe otobpaxeHune cepsuca ceasu (SCSM). Cxembl pacnpegenesus no MMS
(UCO 9506-1 1 UCO 9506-2) 1 no NCO/M3K 8802-3;

-YacTtb 9-1. Cneuudpuyeckoe otobpaxerune cepauca cesisv (SCSM). BbibopouHble 3HaueHWsa B npeaenax
nocrnegoBaTeslbHOro O4HOHaNPaBNeHHOro MHOTOTOYEYHOrO KaHara CBA3W TUNa «TOYKa-ToYKa»;

- YacTb 9-2. Cneuudpuyeckoe otobpaxeHue cepsumca ceasu (SCSM). BeibopouHble 3HaueHusi B COOTBET-
cteun ¢ MCO/M3K 8802-3;

-Yactb 10. MNpoBepka cooTBETCTBUS.

B HacTosiLeM cTaHdapTe, NoAroTOBNEHHOM Ha OCHOBE NpuMeHeHust yactu 7-1 MK 61850, npeactasneH
0630p apXUTEKTYpbI ANsl CBSA3W U B3aUMOAENCTBUA MeXAY YCTPONCTBaMM NOACTaHUMM, TAKUMU KaK yCTporCcTBa
3aLuThI, BbiKto4aTenu, TpaHcopMaTopsbl, XOCTbl NOACTaHUMN U T. A.

Hacroswwii ctaHgapT npeacrasnsieT cobov YacTb KoMnnekTa cneumdurkaLuii, B KOTOPOW NpueeaeHo noa-
pobHoe onMcaHne MHOrOYpPOBHEBOW apXUTEKTYPbI CBA3W Ha NoAcTaHumK. Beibop aToli apxuTekTypel 060CHOBaH
Heo6XxoaMMOCTbIO NpYBeAeHWs abCTpaKTHLIX onpeaeneHnii Knaccos (MpeacTaBnsoWLmnX nepapxudecky opraHu-
30BaHHble UHhOpMaLIMOHHbIE MOAENN) U YCIyT TakuM o6pasom, YTobbl AaHHbIe crieumdgukaunm Gbinm HezaBuUcK-
Mbl OT KOHKPETHbIX CTEKOB NMPOTOKONOB, peanu3aLui n onepaunoHHbIX CUCTEM.

Llenb cepuu ctaHgapToB MOK 61850 3akniouaeTtca B ob6ecneveHun Bzaumogeicteusa mexay |IED-yctpoin-
ctBamu (Intelligent Electronic Device) oT pa3nuuHbIx NOCTaBWWKOB UMK, TOUHee, MeXXay hYHKLUAMK, BbINONHSAE-
MbIMW Ha MOACTaHLMK, HO pe3MAEHTHO HaxoasLLMMucs Ha o6opyaoBaHum (B husuyeckux ycTporcTeax) ot pas-
TINYHbBIX NOCTABLLMKOB. DYHKUUSAMU B3aMMOAENCTBUSA MOTYT BbITh Te (hyHKLUK, KOTOpbIe NpeacTaBNAoT UHTEP-
deiicsl 4N TexHonorniyeckux pyHkUMiA (Hanpumep, BbiknoYdaTtesb) Unu yHKLMA aBToMaTU3auum NogCcTaHLUI,
Takux Kak pyHKLMM 3aLmnThl. B HacTosLwwem cTaHaapTe ANns onvcaHus KOHUENUuii u MeTooB, NPUMEHAEMBbIX B
M3K 61850, ncnonb3oBaHbl NpocTbie NpUMepbl hYHKLIMIA.

B HacToswem cTaHaapTe onvcaHa CBA3b MeXay pasnuyHbIMU YacTamu cepun ctaHgapTos MOK 61850.
MpvBeaeHo onucaHune Toro, Kak MOXeT 6bITb AOCTUTHYTO B3auMoAencTBUe.

MpumeyaHune— B3aumosameHIEMOCTb — 3TO BO3MOXHOCTb 3aMEHUTb Kakoe-Nmbo yCTpPoiCTBO ApyrM OT
TOTO Xe UMK OT PasfMyHbIX U3rOTOBUTENEN C UCMONb30BaHUEM TeX Xe MHTepdelcoB cBA3M npu obecneveHnn, kKak
MUHUMYM, TaKuX e (PyHKUMOHANbHbLIX BO3MOXHOCTeN 6e3 Kakoro-nmbo Bo3AeiCTBUS HA OCTarbHblE KOMIOHEHTHLI CUC-
Tembl. Ecrnin pa3nuuus B chyHKUMOHANBHBIX BO3MOXHOCTSIX JOMYyCKAalOTCs, TO NpU 3ameHe [AaHHOro YCTPOWCTBA MOXET
Takke NoTpeboBaTbCsl BHECEHUE HEKOTOPbIX U3MEHEHUI B Kakylo-nmbo yactb cuctembl. Baanmosamensiemocts nogpa-
3ymeBaeT CTaHAapTM3aumio (OyHKLMIA M YCTPOMUCTB, KOTOPbIE BbIXOAAT 32 paMKM HACTOAWEro cTaHaapTa. Baanmosamens-
€MOCTb BbIXOAMT 32 PaMKM HaCTOsILLEro cTaHAapTa, Ho oHa ByaeT noaaepXuBaTbCs NpU ero cobnioaeHnn Ans JoCTUxe-
HUSl B3aUMOAENCTBUSI.

\
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Tabnuuya 1— PykoBoACTBO Ans nonb3oBaTtesiel

M3K
M3K MoK M3K MoK MaK MaK MoK | 61850-8-1[2]
HloNLSOBATEsE 61850-1 | 618505 | 61850-7-1 | 8185074 | 61850-7-3 | 61850-7-2 |61850-6 [1] M3K
(Bsenerve | (Tpegosa- | (Mpn- | T1O™M9EC | (Knaccer |(Mucpopma-| (Siabik | 61850-9-1 [3],
U KpaTKuii Hus) unnel) Kue yanel M| o6wmx LMOHHBIV | KOHUTy- MoK
o630p) Knaccel [aHHbIX) o6MmeH) pauun) | 61850-9-2 [4]
[aHHbIX) (KOHKpeTHBI
CTEK CBA3N)
¢ [Pykoeogntens X — Paspgen 5 — — — — —
E
=
Q
& |WHxeHep X X X X X dpar- X —
g MEHTbI
C
Cneyuanuct X X X X X Ppar- X dparmeHTsi
no npvKnagHon MEHTbI
obnactu
=
5. Cneuypanuct no X X X — — X — X
o (CBA3N
©
&
8 MeHegxep no X X X X Ppar- Ppar- Ppar- —
npoaykuum MEeHTbI MEHThbI MEHThI
Crneunanuct no X X Pasgen 5 Ppar- Ppar- Ppar- ®par- —
MapKeTUHry MEHTHI MEeHTbI MEHTbI MEHThI
Creupanuct no X X X X X — X —
= | npuknagHom
I
® |obnacTu
2
S,
) Cneumanuct no X — X — — X X X
S |cBaam
Apyroe X X X — — — — —
CumBon «X» O3Ha4aeT, YTO C CoAepXXaHMEM HaACTOAWEro cTaHgapTa cnegyeT O3HaKOMUTBCS. «PparMeHTbI»
03Havaer, YTo ANA NOHUMAaHUSI MPUMEHSIEMOTO KOHLIENTYansHOro nogxoaa cnegyeT O3HAKOMUTBCA C doparMeHTamm
HacTosiwero ctaHgapTa. MNpoyepk (—) 03HavaeT, YUTO 03HAKOMMEHNE C HAaCTOAWMM CTaHAApPTOM (haKyNbTaTUBHO.

HacTosawuii ctaHaapT npegHasHayeH Ans Bcex, KTo 3auHTepecoBaH B CTaHAapTU30BaHHOW CBSI3W U CTaH-
AapTU30BaHHbIX CUCTEMaX B afieKTpoaHepreTuke. B HacTosAweM ctaHaapTe npeacTaeneHsl 0630p 1 BBeaeHWe B
M3K 61850-7-4, MOK 61850-7-3, MOK 61850-7-2, MOK 61850-6 [1] ¥ MK 61850-8-1 [2].

B Tabnuue 1 pasnuyHbIM 3aMHTEpPeCOBaHHLIM CTOPOHaM B YMPOLLEHHOM BUAE AaHbl peKoMeHAaun OTHOCU-
TenbHO He0BX0ANMOCTU O3HAKOMITEHUS C YacTsiMK cepumn ctaHgapTos MOK 61850. MpeacTaBneHbl YeTbipe rpyn-
Mbl: NpeAnpUATUE 3NEeKTPOTEXHUYECKON NPOMBILLIIEHHOCTU, NOCTaBLUWK, PasfniHble KOHCYSbTaLMOHHbIE U Apyrie
opraHv3aumu.
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HAUUWOHANBHBIWN CTAHOAPT POCCUMUCKOWU ®EQEPALUUMN

CETU U CUCTEMbI CBA3U HA NOOCTAHLUUAX
YacTtb 7
BazoBasi cTpykTypa CBA3U ANA NOACTAHLMUIA U NUHEHOoro o6opya0BaHus
Paspen1

MpuHUUNBLI U MOaeNU

Communication networks and systems in substations. Part 7.
Basic communication structure for substation and feeder equipment. Section 1. Principles and models

Dara BBegeHna — 2011 — 01 — 01

1 O6nacTb npumeHeHus

B HacTosdwem cTaHgapTe npeacTaBieHbl MeToAbl MOASNMPOBaHUS, NMPUHLMMLI CBA3W U MHGOPMaLMOHHbIE
Mogenu, ucnonbayemole B cepumn ctaHgaptoB M3K 61850-7. Llenb HacTosiLero cTaHaapTa 3akitovaeTcs B 0Cy-
LLLeCTBNEHUN — C KOHLIeNTyanbHOW TOUKN 3peHNst — COAEeNCTBUSA B MOHUMaHUMN OCHOBHBIX KOHL,eMNLMi Mogenvpo-
BaHWsi U METOAOB ONUCaHWUA ANS:

- MHOPMaLMOHHLIX Moaene NoACTaHLMA AN cMCTEeM aBToMaTU3aumm NOACTaHLMWIA;

- hyHKUWIA YCTPOUCTB, UCNOMb3yeMbIX B aBTOMaTU3aLm NoACcTaHLNR;

- CMCTeM cBA3M Ansi obecneyeHns B3auMoaeicTBUA B npeaenax noacTaHLmWiA.

Kpome Toro, B HacTosLweM cTaHgapTe npueeaeHbl 06bACHEHUS U U3NoXeHbl NoApobHble TpeboBaHWs B
OTHoLWeHuM cBasn mexay MOK 61850-7-4, MOK 61850-7-3, MGK 61850-7-2 n MOK 61850-5. O6bACHEHO Takke,
Kak abCcTpakTHbIe cepBUChI U Mogenn cepun ctaHaapToB MOK 61850-7 oTobpadkatoTcs B KOHKPETHBIX MPOTOKOMax
CBS131 B COOTBETCTBMUM C onucaHnem, npueeaeHHsIM B MOK 61850-8-1 [2].

KoHuenuun u mogenu, BKNOYEHHbIE B HACTOSALLMIA CTaHAapT, Takke MOryT 6bITb NPUMEHEHbI Mpy OnNucaHnm
WMHOPMALIMOHHLIX Modenein n hyHKUNIA B Lensx:

- obMmeHa nHopMaumen Mexay noacTaHUUaMN;

- obMeHa nHpopMaLmein mexay noacTaHuMer u LeHTpoM ynpaeneHus;

- 0bMeHa nHopMaLmein ans pacnpegennTenbHON aBTOMaTUKN;

- 0bMeHa nHdopmaLmen Mo n3MepeHusamM;

- KOHTPOSl COCTOSIHUA U ANarHOCTUKK;

- obMeHa NHpopMaLMen ¢ TEXHUYECKUMIN cCUCTEeMaMKU Ansi KOHOUTYpUPOBaHUS YCTPOUCTB.

MpumeyaHwne1— B HacToAwem cTaHaapTe NPUBEAEHbI NPUMEPBI U BbIAEPXKKM M3 APYrMX YacTen cepum
ctangaptoB MOK 61850. 3Tn BbIgEepKKM UCMONb30BaHbl AN 00bACHEHMSA KOHUenuuii u MeToaoB. [laHHble NpUMepbl 1
BbIAEPXKKM B HACTOsIWLEM CTaHAapTe HOCAT MHPOPMAaTUBHLIV XapakTep.

MpumevaHune2 —B npumepax HacTosILWero cTaHaapTa UCMONb30BaHbl MMeHa knaccos (Hanpumep, XCBR
ONs1 Knacca Nnorm4eckoro yana «BblKoYaTenby), onncaHHble B MOK 61850-7-4, MOK 61850-7-3, a Takxe nMeHa cepBu-
coB, onpegeneHHblie B MOK 61850-7-2. HopmaTtuBHble uMeHa onpegeneHsl Torneko B MOK 61850-7-4, MOK 61850-7-3 n
M3K 61850-7-2.

MpumevaHune3—Hacroswuii crtaHgapT He COAEPXWT MOMHOro pykoBoacTBa no obydenuwio. [Mpexae
BCEro PEKOMEHAYEeTCH O3HAKOMMTBCA C HacToOsIWMM cTaHgapToM — coBmecTHO ¢ MOK 61850-7-4, MGK 61850-7-3 n
M3K 61850-7-2. lononHuTensHO pekoMeHayeTcst o3HakomuTbea Takke ¢ MOK 61850-1 n M3K 61850-5.

MpumeuyaHuned— B HacTosiLeM cTaHAapTe He PacCMOTPEHbI BOMPOCH! peanuaauuu.

U3paHmne ocpmumanbHoe
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2 HopmaTuBHbIe CChINKM

B HacToseM cTaHgapTe UCMoNb30BaHbl HOPMATUBHbBIE CChINKM Ha criedytolne MexayHapoaHbIe CTaH-
AapThl:

M3K 61850-2 CeTu 1 cucTeMbl CBA3N Ha noacTaHUusX. HYacts 2. Crosapb TEPMUHOB

IEC 61850-2 Communication networks and systems in substations — Part 2: Glossary

M3K 61850-5 CeTut 1 cucTeMbl CBSI3U Ha noacTaHuusX. YacTe 5. TpebosaHus K CBA3KU AN PyHKLUA U Mo-
Aenen ycTpoincTe

IEC 61850-5 Communication networks and systems in substations — Part 5: Communication requirements
for functions and device models

M3K 61850-7-2 CeTu 1 cucTeMsl CBA3M Ha noacTaHumsX. YacTb 7-2. Baszosas cTpyKTypa cBsi3un Anst obopy-
AOBaHMS NOACTAHLUMMN U NMHeiHoro obopyaoBaHuns. ABCTpaKkTHbIN nHTepdeiic yenyr ceasu (ACSI)

IEC 61850-7-2 Communication networks and systems in substations — Part 7-2: Basic communication
structure for substation and feeder equipment — Abstract communication service interface (ACSI)

M3K 61850-7-3 CeTu 1 cucTeMbl CBSI3W Ha nodcTaHumsX. YacTb 7-3. basosasi CTPYKTypa cBs3M Ans ob6opy-
AOBaHWA NOACTaHLMU U NMMHeiHoro obopyaosaHus. Knaccbl 06LLMX AaHHbIX

IEC 61850-7-3 Communication networks and systems in substations — Part 7-3: Basic communication
structure for substation and feeder equipment — Common data classes

MOK 61850-7-4 CeTun 1 cucTeMbl CBA3KN Ha NoacTaHumsX. YacTe 7-4. Basosasi CTpyKTypa cBsA3n Anst o6opy-
A0BaHMs NOACTAHLUMMN U NTMHeHoro obopyaoeaHuns. COBMECTMMbIE KNacchl TIOTMYECKMX Y3108 W Knacchl AaHHbIX

IEC 61850-7-4 Communication networks and systems in substations — Part 7-4: Basic communication
structure for substation and feeder equipment — Compatible logical node classes and data classes

NCO/M3K 8825 (Bce uacTu). UHdbopmaLmoHHble TexHonoruun. Mpasuna koguposaHua ASN.1

ISO/IEC 8825 (all parts), Information technology — ASN.1 encoding rules

3 TepmuHbI M onpeaeneHus

B HacTosiem cTaHaapTe npuMeHeHbl TepMuHbl no MOK 61850-2, a Takke cnegytowmye TepMUHbI C COOTBET-
CTBYHOLLUMUK ONpeaeneHnsiMn:

3.1 undopmaunus (information): 3HaHns 06 obbekTax, Takmx kak hakTbl, COBbITUS, NpeaMeTbl, NPoLecchl,
naew, BKIoYasi NOHATUS, UMEIOLLIME KOHKPETHOE 3Ha4YeHue B onpeaeneHHOM KOHTEKCTe.

3.2 undopmaumoHHasa mogens (information model): Mogensb, npeactaenaow,as 3HaHNA 0 byHKUMSAX U
YCTPOWCTBaX NOACTaHLMU, B KOTOPbIX peann3oBaHbl AaHHbIe (DyHKUWK.

MpumeyvyaHune—O3OTn 3HaHus npuobpeTaloT BUAUMYIO M AOCTYNHYI0 DOPMY C NOMOLBIO CEPUM CTaHAApPTOB
M3K 61850. Mogenb B abCTpakTHOM BuAe OnNuchiBaeT NpeacTaBneHne peanbHoi (hyHKUMKM Unn yCTPOMCTBA C OpPUEHTa-
LUMen Ha CBSI3b.

3.3 mopgenb (model): OTobpaxeHne HEKOTOPLIX COCTaBSIOLLMX PearlbHOCTM.

Mpwumeyanune—Lens cospanma moaenu saknioyaerca B o6ner4eHnn NoHMMaHWsA, ONUCaHKUs UM NPOTrHO3K-
poBaHusl (PYHKLUMOHUPOBAHUS CYLLHOCTEN B pearibHOM MMpe NOCPEACTBOM U3YYeHUs! YNPOLWEHHOTO NMpPeACTaBleHns
KOHKpPEeTHOro obbekTa unu sierenust. Mogens, onucbiBaemasi B cepun ctaHgaptoB M3OK 61850-7, opueHTMpoBaHa Ha
BO3MOXHOCTU CBSI3U CMOZJENUPOBAHHBLIX OAHHBLIX U (PYHKLIMIA.

4 CokpaweHuns

ACS| — abcTpakTHbIli MHTepdherc yenyr ces3u;

ASN.1 — abcTpakTHas cuHTakeuyeckasa HoTaums Bepcun 1;
APl — uHTepdelic npuknagHoi NporpaMmmbl;

CDC — knacc obLwux AaHHbIX;

DO  — obObekT AaHHbIX;

CcT — TpaHcdopmaTop ToKa;

IED — uHTennekTyanbHoe 3NeKTPOHHOE YCTPONCTBO;
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LD — nornyeckoe yCTpoUCTRO;

LN — NOrM4eckui yaen,

LLNO — Hynb noruueckoro ysna (0);

LPHD — ¢uanueckoe yCTpOUCTBO JIOMMUYECKOro yana;
MMS — cneuudukauusa npousBoACTBEHHbLIX COOBLLIEHUN;
PHD — c¢usuyeckoe ycTpoicTBO;

PICOM — eauH1ua nepeaaBaemMoit MHpopmaLuu;

SCSM — cneuundmueckoe oTobpakeHWe cepBrca CBA3M;

SoE  —nocrnenoBaTenbHOCTL COBLITUIA;

UML — yHuBepcanbHblii 361K MOAETMPOBaHUS;

VMD — supTyanbsHoe npoussogacteeHHoe ycTpoicTo (Virtual Manufacturing Device);
VT — TpaHcopMaTop HaNpPsPKEHUs!;

XML  — paclmpeHHbIR A3bIK pa3MeTKU.

5 0630p kKoHUenuum cepum ctaHaapros MIK 61850

5.1 Uenb

CraHgaptbl MOK 61850-7-4, MOK 61850-7-3, MOK 61850-7-2, MOK 61850-6 [1] ¥ M3K 61850-8-1 [2] TecHo
cBazaHbl Mexay coboii. B HacToswem nogpasgene npvseaeH 0630p ykasaHHbIX YacTel, a Takke onvucaHo, ka-
KM 06pa3oM OHW NepeceKaloTCs.

B kaxxgoli YacTu onpeaerneH KOHKpeTHbIA acnekT IED-ycTpoicTs noacTaHumu:

-B M3K 61850-7-4 onucaHbl KOHKpeTHble MHOPMaLVOHHBIE Mogeny (DyHKLMIA aBToMaTU3aLMn noacTaH-
Luun (Hanpumep, Bblk/toYaTeslb C COCTOSIHUEM MNOSTOXEHUA BbIKIoYaTenNs, ycTaBku (byHKUMUM 3alUTEI U T. A.) —
TO, YTO CMOAENNPOBaHO 1 MOrT10 Bkl BbITe NepeaaHo.

- B M3K 61850-7-3 npvBeaeH nepeyeHb LMPOKO UCNONb3yeMon MHdopmaLuy (HanpumMep, ABYX3N1eMeHT-
Hble KOMaHAbl YNpaBneHus, 3HadeHre Tpexdas3Ho U3MepAeMOoil BENUUUHBI U T. A.) — TO, YTO NpeAcTaenaeT
coboli 0bLyto 6a3oByto MHpopMaLMto.

- B M3K 61850-7-2 onucaHhl cepBuckl obmeHa nHopmaumen Ana pyHKUMn pasnnyHbIX TUNOB, Hanpumep
control (ynpasneHwe), report (Boigada ot4eTa), get (nonyyeHue), set (HacTporka) U T. A.

- B MOK 61850-6 [1] npuBeaeHo chopmanbHoe onucaHne koHdurypauumn IED-ycTpoilicTBa noactaHumu,
BKITHOYAs OnMcaHne ero B3aumMocBaan ¢ gpyrumu IED-ycTpolicteamu U ¢ paboToli nepsuyHoro o6opyaoeaHus
(ogHoMWHeliHasi cxeMa) — Kak OnucbIBaTb AaHHYH KOHUrypauuio.

- B M3K 61850-8-1 [2] onucaHbl KOHKpeTHbIe cpeacTBa nepedadn nHdopmMauum mexay IED-yctpoicTeamu
(Hanpumep, NpuKNagHo ypoBeHb, KOOUPOBaHME 1 T. 4.) — KaK ynopsigouneath UHpopmaLmio npu obmeHe.

5.2 Tononorus n yHKLUN CBA3N CUCTEM aBTOMaTUIaLMM NoacTaHLUMUIA

Kak BugHo 13 Tononoruu Ha pucyHke 1, ogHa ns 3agad cepum ctaHgaptos M3K 61850 zaknoueHa B nog-
Aepxke dyHKLMA aBTOMaTM3aLMK NOACTaHLMKY NocpeAcTBOM obecrneveHusi (HoMepa B CKobKax COOTBETCTBYHOT
HOMepaM Ha pUCYHKe):

- MoNyyeHns 3HaveHNi BbIBOPOK OT TpaHcdopmaTopo Toka CT 1 TpaHcopmaTopos HanpsikeHus VT (1);

- CKOPOCTHOro 06MeHa BXOAHBIMU/BLIXOAHBIMM AaHHBIMU MO 3aLLUTE U yripaseHuto (2);

- nepedadn curHanos ynpasneHnsi U oTkNoYeHus (3);

- POEKTMPOBaHUA, paspaboTku N KOHUTYPUpoBaHWS (4);

- KOHTPONA 1 Haasopa (5);

- CBSI3U C LLeHTPOM yrnpasneHus (6);

- BPEMEHHOI CUHXPOHU3ALINN;

-1T. A

Takke gosmkHa 6bITb 06ecneveHa nogaepkka Apyrmx pyHKUMA, TaKUX Kak U3MepeHne, KOHTPOb COCTOSA-
HWS M yNpaBfeHne akTusamMu.

MHorve yHKLMM peann3oBaHbl B UHTENNeKTyanbHbIX 3NeKTpoHHbIX ycTpoicTax (IED); Ha pucyHke 1 no-
KazaHbl pa3nuyHble IED-ycTpoiicTa. B ogHoM ycTpoiicTBe MOXeT BbiTh peann3oBaHo HECKONbKO (pyHKLWIA nnn
Xe ogHa dyHKUMA MoXeT 6bITh peannaoBaHa B ogHom |IED-ycTpoiicTBe, a apyras (pyHKUMS — pasMelleHa B

3
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apyrom IED-ycTpoiicTee. |IED-ycTpoiicTBa (T. €. hyHKLMK, pa3meLleHHble B IED-ycTpoiicTBE) NogAepXMBatOT CBS3b
¢ thyHkumnamn B apyrnx IED-ycTpoincTBax ¢ NOMOLLbIO MeXaHU3MOB 06MeHa nHdopmaumeli, ONUcaHHbIX B HACTO-
Aulem ctaHgapTte. TakuMm 06pa3oM, BO3MOXHO peann3oBatbh Takxe yHKUNM, pasMelleHHble 601ee YeM B O4HOM
IED-ycTpoiicTBe.

Router MapuwpyTtusatop Other devices Apyrve ycTpoiicTBa

Control center LleHTp ynpasneHus Bay controller KoHTponnep npucoefuHeHuns

HMI HMI-untepdgeiic (UMW) Relay Pene

Engineering MpoekTupoBaHne n paspaboTka Process bus TexHonornyeckasa LWnHa

Station bus CTaHUMOHHaA LWuHa Modern switchgear CoBpeMeHHasn KOMMyTaLOHHasn
annapatypa

Ethernet switch KommyTtartop ans cet Ethernet Modern CT/VT CospemeHHble CT/1/T-TpaHchopma-
TOpbI

PucyHok 1 — T[lpumep TOonosiormm asTomartvsaumu nofcraHuun

5.3 VHopMaLMOHHbIe MOAENN CUCTEM aBToMaTM3aunun nogcTaHuui

MexaHun3mbl 06MeHa nHhopmaLmeli B Nnepsyto o4epeb OCHOBbLIBAIOTCA Ha HYETKO OnpefesieHHbIX MHopma-
LIMOHHbIX MoAeNnsx. 3TM MHPOpMaLOHHbIE MOAENN U MEeTOAbl MOAENMPOBAHNUA CNYXAaT OCHOBOWN cepun cTaHaap-
ToB M3K 61850. B cepun ctaHgapToB M3K 61850 npvMeHeH NoAxo4 K MoAenvpoBaHuio ob6uein nicopmaumn,
Mosly4eHHoN OT hN3NYECKNX YyCTPOICTB, KOTOPbIA CXeMaTnyeckn n3obpaxeH Ha pucyHke 2. B HacTosilem cTaH-
JapTe onucaHa BcA uHdopmMaums, AOCTynHasa ansa obmeHa ¢ ApyruMu ycTponcTeamu. s cuctemsl asTomarmsa-
Luu noAcTaHumun Takas mofenb obecneynsaeT o6pas aHasIoroBOro OKpyxXeHus (TeXHONOrMYeckne npoLeccsl B
3HeprocucTeMe, KOMMyTaLWOHHasA annaparypa).

Mpunmey aHunme 1 — TepMnH «ob6Las MHopmaLua» NPUMEHUTENBHO K cepum cTaHpgaptoB M3K 61850
03HayaeT, YTO CTOPOHbI, UMeloLe OTHOLIEeHNe K cucTeMaM aBToMartusauuu noAcTaHuuii (monb3oBaTenn U NPovn3BOAN-
Tenu), cornacuancb ¢ TeM, YTO AaHHas WHdopmauus, onucaHHas B cepuu cTaHgaptoB M3IK 61850, obwenpuHsaTa u
Heo6xoAuMa ANs OTKPbITOro obmeHa MHdopmaunelt Mexay nbsiMu TMnamu |ED-yCTpOCTB noAcTaHLuiA.

4
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logical device (Bay)

IEC 61850-7-2 virtualisation
Services

Real devices

in any
IEC 61850-7-4 Iogical |EC 61850-7-4 substation
node (circuit breaker) data (Position)
tr
IEC 61850-6
61850 configuration file
SCSM I|EC 61850-8-1 [2] SCSM MO3K 61850-8-1 [2] Mapping OTobpaxeHune
logical device (Bay) norunyeckoe ycTpoiicteo (npu-  Real devices in any dusnyeckme ycrpoiictea Ha
coefiUHeHue) substation nw6oin noactaHummn
IEC 61850-7-2 Services Cepsucbl M3K 61850-7-2 IEC 61850-7-4 logical Nornuecknii ysen
node (circuit breaker) M3K 61850-7-4 (BbIK/IO-
yartesnb)
(Virtual World) (BuptyansHoe npoctpaH- Position Monoxenve
CTBO)
virtualisation BUpTyanusaums Mode Pexum
Hides/encapsulates real CkpbiBaeT/mHkancynumpyet IEC 61850-7-4 data (Posi- MO3K 61850-7-4
World peasnbHbIii MUp tion) [aHHble (nonoxeHue)
TCP/IP Network CeTb TCP/IP IEC 61850-6 [1] ®daiin KoHdurypayuu
configuration file M3K 61850-6 [1]

PucyHok 2 — MogenbHblii noaxon (KoHuenTyanbHOe npegcraBneHune)

B cepumn ctaHaaptoB M3K 61850 nHdopMaums n MHOpMaLMOHHbIA 0OMEH OnMcaHbl TakuM 06pa3om, UTOObI
He 3aBMCETb OT KOHKPETHOW peanu3aunu (T.e. UICNOMb30BaHbl abCcTpakTHble Mogenn). Takxke B HACTOSALLEM CTaH-
JapTe ucnonb3yeTcsa KoHuenuus BupTyannsauun. BupTyanusaums noMmoraeT ocyLecTBUTbL 0630p TeX CBONCTB
peanbHOro ycTpoicTBa, KoTopble He06X0AMMbI AN UHCOPMAaLMOHHOro 06MeHa ¢ ApyrMMun ycTpoiicTBamu. B ce-
pumn ctaHgapToB M3K 61850 onucaHbl TONbKO Te NOAPOGHOCTH, KOTOpble TpebytoTca AnA obecneyeHns B3anmo-
[OelcTBMS YCTPONCTB.

Kak onucaHo B MOK 61850-5, noaxoa, NPUHSATLIA B HACTOSALLEM CTaH4apTe, 3akni4aeTcs B pa3fioXeHum
npuKNagHbIxX OYHKUMIA HA HAMMEHbLUVE CYLLHOCTHW, UCNo/b3yeMble A5 obMeHa nHdopmaumeid. CTeneHb getanu-
3alun 3aBMCUT OT 060CHOBAHHOTO pacnpefenieHns pasmeLLeHnsa 3TUX CYLLHOCTeN B BblAeNEHHbIX YCTPOlicTBax
(IED-ycTpoiicTBax). 3T CYLLHOCTN Ha3bIBAOTCS IOTMYECKUM y3namu (HanpuMep, BUpTyasibHoe npeacTaBieHne
Knacca «Bblk/l04aTeNIb» CO CTaHA4apTM30BaHHbIM MMeHeM knacca XCBR). MogenvpoBaHue n onucaHue noru-
YeCKUX Y3/10B OCYLLECTBMAITCA MCXOAA M3 KOHLENTyaslbHON NPUKNaAHON TOYKM 3PEHNs, N3N0XEHHON B M3K
61850-5. Hecko/bKOo N0rMyecknx y3a0B COCTaBASAT IOfMYeckoe yCTPOMCTBO (Hanpumep, npeactaBieHne ane-
MeHTa npucoeanHeHns). Jlormyeckoe yCcTpoliicTBO Bcerga peanmsyetcs B ogHom |IED-ycTpoiicTBe; cnegoBatesib-
HO, Nlornyeckne ycTpoincTBa He ABAAIOTCA pacnpegenieHHbIMY.
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dusunyeckue yCcTporcTaa, u3obpaxeHHsle B NpaBoii CTOPOHE PUCYHKa 2, MoAenupyloTcs B BUAE BUPTYanb-
HOW MOZenn B LeHTpe pUCYHKa. Jlornyeckue yanel, onpefeneHHble B NOrMYeckoM YCTPOMCTBE (Hanpumep, Npuco-
ednHeHue), COOTBETCTBYIOT XOPOLLO U3BECTHBIM PYHKUMAM bruandeckux ycTpoicTs. B gqaHHOM npumepe noru-
yeckuii yaen XCBR npeacraBnsieT KOHKPETHLIA BhIKMoYaTeb NpucoeauHeHus (cnpaga).

Mpumevanue2 —Jlomyeckme ysnol B 3TOM npumepe MOryT 6biTb peanu3oBaHbl B O4HOM WUITN HECKOTNbKUX
IED-ycTpoiicTBax B 3aBUCMMOCTM OT TOF0, YTO MMEHHO Heobxoammo. Ecnun 3Tn nommyeckne yanbl pearm3oBaHbl B pasnuy-
Hbix IED-ycTpoiicTBax, oHM AomxHbl 06MeHnBaTbcs MHopMaumein no cetn. O6meH nHdopmaumeit BHyTPy JIOMMYecKoro
y3rna BbIXOAMT 3a pamku obnacteit npumeHeHus cepum craHgaptos MOK 61850.

B 3aBucuUMOCTU OT (pyHKLMOHASBbHBLIX BO3MOXHOCTER NOMMYeckuin y3en coaepXWT nepeyveHb AaHHbIX
(HanpvMep, NoNoXeHWe) C COOTBETCTBYIOLMMU aTpubyTamun gaHHbIX. OTU AaHHbIE UMEIOT HEKYIO CTPYKTYPY U
YyeTKOo onpeaeneHHyo CEMaHTUKy (3Ha4yeHWe B KOHTEKCTe CUCTeM aBToMaTu3auum nogetaHumin). Midopmauus,
npeacTasfieHHast 3TUMU AaHHBLIMU U UX aTpubyTamu, obMeHnBaeTCA ¢ MOMOLLBIO CEPBUCOB B COOTBETCTBUM C
YyeTKO onpeaeneHHbLIMU NpaBunaMmu U TpebyembiMu paboumMmn xapaktepucTukamu, kak onvcaHo B MOK 61850-5.
OTn cepBUCHI peanuayloTca cneuyanbHbIMA U KOHKPEeTHBIMU cpeacTBaMu obmeHa nHdopmaumeii (SCSM ¢
ucnonb3oBaHvem, Hanpumep, MMS, TCP/IP n Ethernet).

Norunyeckue y3anbl U AaHHble, coaepXalluecs B TOrM4eckoM yCTPOUCTBe, SBNAIOTCSA KIHOUYEBLIMA s
onucaHus u Anst MHgdopMaUMoHHOro oGMeHa cMcTeM aBToMaTU3aUMKM NoACcTaHUMIA B LieSsX 4OCTUKEHWS B3au-
MOJENCTBUA.

Jlornyeckune ycTpoicTBa, florudeckue ysnbl U AaHHbIe, KOTOpble OHU coaepXaT, AOMKHbI KOHUIYPUPO-
BaTbcsA. OcHOBHas! Lierb KOHUTYPUPOBaHUS 3akioyaeTcsl B BbIbope COOTBETCTBYIOLLUMX JTOTMYECKUX Y3MO0B U
AaHHbIX U3 cTaHgapTa U onpeaeneHun 3HaueHUi, yCTaHOBMIEHHbIX ANA KOHKPETHOro ak3eMnnsipa, Hanpumep,
KOHKPETHbIE CCbINIKA MeXAy IK3eMMsipamMmu JIorMyeckux y3noB (MX AaHHbIX) U MeXaHW3Mbl 06MeHa, a Takke
BbIBOP MCXOAHbLIX 3HAYEHWI A5l TEXHONOTMYECKUX AaHHbIX.

5.4 MNpunoxeHus1, MoagenupyeMble NOrMyeckMmm yanamu, onucaHHbimu B M3K 61850-7-4

Tabnuua 2 coaepXuT nepeyeHb BCEX Py fIormieckux y3nos, onucaHHbix B MOK 61850-7-4. MNpuseaeHs!
onpeaeneHus 6onee 90 norvyeckux yanos, NpeacTasnsAoWwmx Hanbonee pacnpocTpaHeHHble 3agayun o6opyao-
BaHuWs nogctaHuum 1 puaepos. OCHOBHOE BHUMaHWE CKOHLEHTPUPOBaHO Ha onpeaeneHn MHOPMaLMOHHBIX
mMofenen Ans 3agad 3awWuTbl, a Takke 3agad, cBsi3aHHbIX ¢ 3awmTon (38 norndeckux yanos u3 88). 3tu ase
rpynmnbl BKAOYaoT B cebsi MOYTU MONIOBUHY BCEX NTOTMYeCcKUX y3noB. [laHHoe npeAcTaBneHne — aTo peynbTaT
Hanbonee y3kocneLnanuaMpoBaHHOTO UCTOPUYECKN CNOXUBLLErOCA onpeaeneHns byHKLWIA 3aLmTel BCNeacTene
BbICOKOI BaXKHOCTU 3aLLMTLI 418 6e3onacHon U HaaeXkHO! paboTbl BHEProCUCTEMbI.

n punmMmevyaHune — HeKOTOpOS BHUMaHMe 6bino yAeneHo (byHKLlVIﬂM ynpasneHusa; UCTOPUYECKN CITOXUITOCH Tak,
YTO OHU He ObINKn onucaHbl ¢ TakoW CTEeNeHbio AeTtanusauunu, NOCKOINbKy NpeacTaBnsioT HE3HAYUTENbHOE YMCIIO LLUMPOKO
pacrnpoCTPaHEHHbIX U CTOMb XXEe BaXHbIX 3agady.

Ba)xHoCTb (hyHKLMIA KOHTPONS BO3pacTaeT.

B cepwuu ctaHgaptos M3K 61850 npreeaeHbl YeTko onpeaeneHHble npaeuna onMcaHus AONOMHUTENbHbIX
NOTMYECKMX Y3/10B 1 AaHHbIX, HAaNnpUMep Ans AononHUTenbHbIX hyHKUMIA B Npedenax nogcTanuuid unu ansa apy-
rMx obnacTei npuMeHeHUs1, Tak1x Kak BeTPOBbIe anekTpocTaHummn. bonee nogpobHo npasuna paclunpeHus npea-
cTaBneHbl B pasgene 14 HacToswero ctaHgapTa v B npunoxerHun A M3K 61850-7-4.

Tab6nwuua 2 — pynnbl normyeckux yanos LN

TPYnMbl NOrMYECKUX Y3NOB Hucno norudec- TPynnbl NOrMYECKUX Y3NnoB Hucno noru4ec-
KUX y35110B KX y3nos
CnCTEeMHble MorMyeckme yarnol 3 YyeT aneKTpo3HEeprun 1 nsamepeHmns 8
DYHKLUUN 3aLLNTBI 28 JaTtumkm 1 MOHUTOPUHI 4
PYHKLMK, CBA3AHHbIE C 3aLLUTOWN 10 KommyTauuoHHas annapatypa 2
IvcneTyepckoe ynpaeneHve 5 M3mepuTenbHbI TpaHchopmaTop 2
O6wue cebinkm 3 Cunosoi TpaHcdhopmaTop 4
MHTepdencsl n apxmBupoBaHue 4 [pyroe o6opyaoBaHne SHeprocucTembl 15
ABTOMaTHMYeCKUe cpeacTBa yrnpasreHuns 4 O6bLee KONMYECTBO NOMMHYECKMX Y3roB 92

HwxenpunsegeHHbIN NepeyeHb JTIOrMYeCcKUX Y3NnoB CAYXUT MPUMEPOoM TOro, Kakue Buabl peansHoro npume-
HEeHWs1 MOTYT NPeACTaBNATL JIOrM4eckue yanol.

- AUCTaHLUMOHHasA 3aLyunTa;

- andbdpepeHumansHas sawuTa;

- MaKCcUMarbHasi TOKOBast 3aLUnTa;
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- 3aL4MTa OT NOHWKEHUS HANPSHKEHUST;

- Hanpae/neHHas 3alMTa oT Neperpysku;

- BONbTrEpLIOBOE perse;

- NepemMexarolieecs 3amblkaHne Ha 3em/iio;

- HanpaB/ieHHbIli 371EMEHT;

- OrpaHNyeHne rapMoHNK;

-cxema 3auuTbl;

- 3aWuMTa OT HY/IEeBOI UM MOHWKEHHO’ YacTOTbl BpaLLEHNs;

- N3MEpeHme;

- yueT 3/1IeKTPO3Hepruu;

- nocnefoBaTeNbHOCTb U gncbananc;
- FTAPMOHWKN U UHTEPTrapMOHWKY;
-oandpbepeHymanbHble UIMepeHns;

-ynpaBfieHne nepeknioyeHnsamu;
- BblKtoYaTe b;
-npepbiBaTeNb LENY;

BONbLIMHCTBO NIOrMYECKUX Y3/10B NMpeAocTaBnAloT MHOPMaLnio, koTopas MOXeT ObiTb NnogpasgeneHa
Ha KaTeropum, kak aTo M306paxeHo Ha pucyHke 3. CeMaHTMKa OrMYECKOro y3na npeactasifaeTcsa AaHHbIMU 1
aTpuéytamun faHHbIX. JIormyeckne yssbl MOryT NpefocTaB/iaATh OT HECKONbKMX A0 30 AaHHbIX. [JaHHble mMoryT
cofepxatb OT Heckonbkunx Ao 20 (unu paxe 6onee) aTpubyTOB AaHHbIX. JlorMyeckue ysnbl MOryT cofepxatb
60nee 100 oTAenbHbIX 06bEKTOB MHOopMaLny (ToYek), OpraHN30BaHHbIX B MepapxXn4eckyto CTPYKTypy.

Logical node information
Logical node

Common logical node information

EJ— information independent from the dedicated function

0 — represented by the LN, e.g., mode, health, name plate, etc,
Eb

0 -

Status information

0 — information representing either the status of the process or of
0 — the function allocated to the LN, e g., switch type, switch
0 — operating capability, etc.
Eb

Settings
0 — information needed for the function of a logical node, e g., first,
0 — second, and third reclose time, close pulse time, and reclaim
0 — time of an autoreclosing function.
0 -

Measured values

E are analogue data measured from the process or calculated in
0 — the functions like currents, voltages, power, etc., e g, total active
0 - power, total reactive power, frequency, net real energy since last
0 — reset, etc.

Controls
0 — are data which are changed by commands like switchgear state
0 — (ON/OFF), tap changer position or resetable counters, e g.,
0 - position, block opening, etc.
Eb

PucyHok 3 — KaTeropuu nHgopmaumy normyeckoro ysna, nuct 1
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Logical node information
Logical node
Common logical node information

information independent from the dedicated function
represented by the LN, e.g., mode, health, name plate,
etc.

Status information

information representing either the status of the process
or of the function allocated to the LN, e.g., switch type,
switch operating capability, etc.

Settings

information needed for the function of a logical node,
e. g., first, second, and third reclose time, close pulse
time, and reclaim time of an autoreclosing function.

Measured values

are analogue data measured from the process or
calculated in the functions like currents, voltages, power,
etc., e.g., total active power, total reactive power, frequency,
net real energy since last reset, etc.

Controls

are data which are changed by commands like switchgear
state (ON/OFF), tap changer position or resetable
counters, e.g., position, block opening, etc.

WHpopmaLmsa normyeckoro ysna
JNornyecknii ysen
O6Lwas uHpopmMaLusi Nornyeckoro ysna

MHopMaLs, He 3aBUCALLAS OT BblAENEHHOW COYHKLMH,
oTo6paxaemoit LN, HanpuMep pexum, cocTosiHue, nac-
nopTHas Tabnuuka uT. f.

NHdopMaums o cocTosiHAm

MHpopMauus, npeacTaBnalollas 1M60 COCTOsHWE Npo-
uecca, NMM60 OYHKLMIO, NPUCBOEHHYID AaHHOMY LN, Ha-
npuMep TN nepeknwouatens, paéoune xapakTepucTuku
nepeknoyaTens uT. .

blacTpoiikn

MHopMauus, Heobxogumas Ans paboTbl NOrMYECKOro
y3na, Hanpumep BpeMs MepBUYHOro, BTOPUYHOIO U Tpe-
Tbero aBTOMaTUYEeCKOro NOBTOPHOrO BKAOYeHus (AlB),
O/ITENBHOCTL UMMY/bCA Ha BKOYEHUe 1 Bpemsa BOCCTa-
HOBNEeHNs oyHkuun AMB.

Mi3mepeHHble 3HavyeHus

aHasIoroBble faHHble, U3MEPEHHbIe B Xofe pPadoTbl UMK
paccuuTaHHble B TaKMX PYHKLMAX, KaK TOKM, HanpshKeHus,
MOLLHOCTb U T. 4., Hanpumep o6uias akTVBHas MOLLHOCTb,
noJsiHasi peakTMBHasi MOLWLHOCTb, YacToTa, 3Heprus HeTTo C
MOMEeHTa nocrneaHero cépoca u T. 4.

O61bEeKTbl ynpaBneHus

OaHHble, KOTOpble MU3MEHSAKTCA KOMaHaMu, Takne Kak
COCTOSIHME KOMMYyTauuoHHon annapatypbl (BKJ/1./ BbIK/1.),
nonoxexuve PMH wam cyeTunkm co c6pocom, Hanpumep
NOJIOXEHNe, CHATUE GIOKUPOBKM WU T. 4.

PucyHok 3, nuct 2

IED-ycTpoiicTBa NOCTPOEHbLI MyTEM COYETaHUS NOTUUYECKNX Y3/10B, Kak 3TO U306paxeHo Ha pucyHke 4. ITu
nloruyeckue y3nbl NpeacTaBnsaioT co60ii KOMNOHOBOYHbIe 6/10kM IED-yCTPOCTB NOACTAHLMMW, HANMPUMEP BbIK/IO-
yaTenb (XCBR) uapyrve. B faHHOM npuMepe ANs Kaxoi dasbl MCNONb30BaH 0AUH 3k3emnnap XCBR.

PucyHok 4 — TpMHUMN NOCTPOEHMUS YCTPOCTB, NncT 1
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Station Bus CTaHuMoHHaa WwuHa

Protection 3awuTa

Trip OTKoYeHne

Logical Device Jlornyeckoe ycTpomncTeo
«Breaker IED» «|ED-yCcTpOMCTBO BbIKtOHATENSA»

PucyHok 4, nuct 2

Ha pucyHke 4 Ha IED-yCTpO/CTBO 3alUWTbl HANPsXXeHne 1 TOK NocTynatT OT cTaHfapTHbIX VT- n CT-TpaHc-
chopmatopoB. PyHKLUN 3aLLNTLI BYCTPONCTBE 3alMTbl MOTYT BbISSBUTb OTKa3 1 Bbl4aTb AN NocnaTb CUTHaN Ha
OTK/IIOUYEHME Yepe3 CTaHLMOHHYI0 LWNHY. B HacTosiWwem cTaHgapTe Takke nogaepxusatoTca IED-ycTpoiicTBa aAns
HecTaHfapTHbIX VT- n CT-TpaHchopmMaTopoB, NOChINAKLLNX CUTHANbI HaNPSXXEeHUS Y TOKa Kak BbIGOPOUHbIe 3Ha-
YeHWs K cMcTeme 3aliuTbl No NocsiefoBaTes/IbHOMY KaHasy CBA3MN.

[nsa noctpoeHus |IED-ycTpoCTB NOACTAHLMM UCTIONb3YHTCSA TOTUYECKNE Y3bl.

5.5 CemaHTuKa, npuBs3aHHasa K LaHHbIM

CpefiHee 4MCNO KOHKPETHbIX AaHHbIX, O6ecneyvYeHHbIX NOrMYeckumMmn ysnamu, KOTopble OnucaHbl B
M3K 61850-7-4, npnbnnsntensHo paBHO 20. Kaxaoe 13 aTux faHHbIX (HanpyMmep, NonoXeHne BblktvaTens)
BK/IOYAET B Ceb6s HECKO/IbKO 60siee AeTanbHbIX onpegeneHunii (aTpubyTbl f4aHHbIX). MNoN0oXeHne BbikIYaTens
(nmeHyemoe Pos) onucaHo B ornyeckom ysne XCBR (pucyHok 5). 9TO NoO/0XKeHWEe ONMcaHo Kak AaHHble. KaTe-
ropusi MONOXEHUS B TOTMYECKOM Y3/1e — 3TO «06BLEKT ynpaBfeHns» — MNoJIOKeHVEeM MOXHO ynpaBnATb yepes
CepBucC ynpas/ieHnus

Logical node

XCBR

PucyHok 5 — VHchopmauns o nonoxeHun, nsobpaxeHHas B Bufe Agepesa
(koHUenTyanbHoe npeacTaBnexue), nuct 1
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Data

[NaHHble

Substit. enable

MoacraHoBKka pa3spelueHa

Data-Attributes

ATpubyT (3niemeHTa) AaHHbIX

Substit. Value

3HaveHne nogCcTaHOBKU

Controls O6bekTbl ynpaBneHus Pulse configuration KoHdumrypauusi umnynbca
Pos MonoxeHune Control model Mogenb ynpaenenus
controllable ynpaensieMmble SBO timeout Taiim-ayT SBO
Control value «ctlVal» Ynpaensiowee  3Hadenue || SBO class Knacc SBO

ctival
Operate time Bpems cpabaTbiBaHus control ynpaBneHue

Originator WcTouHnK coobuienuns status value 3Ha4YeHne COCTOSHUSA

Control number KoHTpOnbHbIi HOMEp status COCTOSIHNE

Status value «stVal» 3Hauenue coctosHua stVal || substitution NnoacTaHOBKA

Quality KavectBO configuration, description, | koHcUrypauus, onucaHue u
and extension pacwmpeHue

Time stamp BpemeHHan meTtka BlkOpn BlkOpn (cHAaTMe Gnokupos-

Ku)

Pucynok 5, nucrt 2

MonoxeHne Pos — 370 Bonee YeM «Touka» B 3Ha4eHUU NpocTbixX NpoTokonos RTU. OHO cocToUT U3 He-
CKOMbKUX aTprByTOB AaHHbIX. OTW aTpubyThl AaHHbLIX pacnpeaensitoTcs No kKateropuam cneayowmm obpasom:

- yripasneHue (COCTosIHWE, 3HaYEHUs U3MepeHUii/ydeTa unm HacTPOnKK);

- NOACTaHOBKa;

- KOHbUTYpaLms, onMcaHue ¥ pacluMpeHue.

Jk3emnnsip gaHHbIX Pos nMeeT npumepHo 20 aTpubyToB AaHHbIX. ATpubyT AaHHbIX Pos.ctlVal npeactas-
nseT ynpasnsieMylo WHgopmauuio [oHa MoxeT 6biTb 3agaHa B cocTosiHusX ON (BKI.) unu OFF (BbIKI.)].
ATpnbyT gaHHbIx Pos.stVal npeacraensieT nonoxkeHne peanbHOro Bolkioyatenst (OH MOXeT Haxo4UTLCsl B Mpo-
MEXYTOYHOM COCTOSIHUU, BbITh BLIKITHOUEH, BKIOYEH UM HEUCTIPABEH).

MonoxeHWe Takke HeceT MHhopMaLuio O TOM, Korda obpabaTtbiBaTb KoMaHAy ynpasneHus (Operate
time — Bpems cpabaTtbiBaHus), a Takke nHopMaLuio 06 NCTOYHUKE COOBLLEHMS U KOHTPONbHbI HOMEp (3a-
AaHHbI UCTOYHUKOM cooblueHns B 3anpoce). MHdopmauus kauecTBa U BpeMEHHON METKW YKasblBaeT Ha TeKy-
LLYHO [IOCTOBEPHOCTL 3HAUEHNSI COCTOSIHUS U BPEeMS! MOCIIEAHErO U3MEHEHUS 3HaYEeHWUsI COCTOSIHUA.

TekyLme 3HauveHus ana stVal, nokasaTens kayecTsa U BpeMeHHas MeTka (CBsisaHHble ¢ stVal) MoryT 6bITh
cUMTaHbl, 3anMcaHbl B OTHYET UK 3aperncTpupoBaHsl B XXypHane B 6ydepe IED-ycTpoiicTsa.

3HauveHus stVal 1 nokasaTtens kayecTBa MOTyT BbITh NOACTaRNEHbI AUCTaHLUMOHHO. MoacTaBneHHble 3Haue-
HWS1 BCTYNAIOT B CUY HEMEASIEHHO NOCIE BbIMOIHEHNUSI NOACTAHOBKM.

Heckonbko aTpnbyToB AaHHbLIX AOMXKHbI BbITh ONpeaeneHsl Ans KoHpUrypauum xapaktepa ynpasneHus,
Hanpumep KoHpUrypmpoBaHue nMmnynbca (OQUHOUHBIA UMMYNLC UMK NOCTOSIHHOE BO3AEeNCTBUE, ANUTENBHOCTL
CUrHana BKMHOYUTL/BLIKIHOYUTL Y YMCIO UMIMYNLCOB) UMM MoAenb ynpaeneHusi (HenocpeacTseHHoe, Bbibop ne-
pea ynpasrneHuemM n 1. g.).

ATpWBYTEI AaHHbBIX OMUCHLIBAIOTCS B NEPBYI0 ovepeb UMeHeM aTpubyTa u Tunom atpubyra:

Nma atpubyTta Tun atpudyta FC TrgOp 3HaveHue/manasoH 3HaveHus M/O/C
ctivVal BOOLEAN CcO Bbik. (FALSE) | Bkn. (TRUE) AC_CO_M
stVal CODED ENUM ST dchg NPOMEXYTOYHOE COCTOAHWE | M

BbIKI1. | BKI. | HeucnpaeeH

10
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OononHntensHasa uHgpopMaLmsi CoaepXuT AoMONHUTENbHbIE NOAPOBHOCTY (COAePXUT MeTaaaHHble):

- MO paspeLleHHbIM cepBucam: yHKLMoHanbHoi cesAsn FC = CO o3HayaeT, 4To MoryT 6biTb NPUMEHEHbI
TOSIbKO KOHKpPETHbIE cepBUCHI (Harpumep, CO OTHOCUTCA TONBKO K CePBUCY YNpaBneHus);

- M0 YCINOBUSIM MHULMMPOBaHUA Bbidaum otyeTa: TrgOp=dchg o3HayaeT, 4To Bblgaqa oT4eTa HaunHaeTcs
npy U3MEHEeHUW 3HaYeHWUs JaHHOTO aTpubyTa;

- M0 3HAYEHMIO UNK AWanasoHy 3HaYeHUs!;

- MO UHAMKAaLMK, ecnn aTpubyT onuuoHanbHeIv (O), 06a3atensHein (M), ycnosHo obazatensHbiv (X_X_M)
1N ycnoBHo onuuoHanbHeid (X_X_0). 311 ycnosua — pesynbTaT TOro, 4To He BCe aTpubyThl He3aBUCUMBbI APy
oT gpyra.

MmMeHa aTpubyTOB AaHHLIX — 3TO CTaHAapTU30BaHHbIE (T. €. 3ape3epB1MpPOBaHHbIE) UMeHa, UMeroLLue cre-
LudUnyeckyto ceMaHTUKY NpUMeHUTENbLHO K cepun ctaHaaptos MOK 61850. CemaHTuka Bcex UMeH atpnbyTtos
AaHHbIX onpegeneHa B Tabnuue 48 (pasgen 8) MK 61850-7-3, Hanpumep:

Wma atpubyTta paHHbIX CemaHTHKa
ctiVal OnpegensieT ynpaensiowee aencrene
stVal 3HaveHne coCcToAHNUA AaHHbIX

MmMeHa gaHHbIX 1 aTpubyToB AaHHbIX HECYT OCHOBHYIO ceMaHTUKy IED-ycTpoicTBa noacTaHumn.

UHbopmaLms o nosoxxeHUn Pos, Kak MokazaHo Ha pUCyHKe 5, MMeeT MHOTo aTpubyTOB AaHHbIX, KOTOpble
MoryT 6bITb HaiaeHbl BO MHOMUX ApYrX NPUNOXEHUAX, CBA3AHHbLIX C NepeknioueHuamMn. Mepeas xapakTepuctuka
nonoxeHuss — ato  atpubyT anemeHTa AaHHbIX stVal (3HaueHne CoCTOsIHWS), KOTOPbLI NPeACTaBMAET YeTbipe
COCTOSIHUSI: MPOMEXYTOUHOE COCTOSIHWE | BBIKM. | BKM. | HeUCnpaBeH. 3TU YeTblpe COCTOAHUS (Kak Nnpasuso,
npeacTasnsiemMele AsymMsi 6utaMun) o6LLEN3BECTHBI Kak «ABYXanemeHTHas» uHdopmauus. MNonHbid HaGop
Bcex aTpnbyToB AaHHbIX, onpedeneHHblin Ans AaHHbIX Pos (MonoXeHWe), HasbiBaeTes «knacc obLWmx gaHHbIX»
(CDC). Nma knacca obWMX AaHHbIX ABYX3neMeHTHoW WHdopmauun — DPC (ynpaBnsiemas aByxane-
MEHTHas1).

Knaccbl 06Lux AaHHbIX obecrnevmBatoT yaobHble cpeacTea AN YMeHblUeHWs pa3mepa onpeaeneHui gaH-
HbIX (B cTangapTe). B onpegeneHnn gaHHbIX HET HEOBX0ANMOCTU NepeUnCsiTb Bce aTpubyThl, TpebyeTcs Tonsko
AaTb CCbIIKY Ha knacc oblmx AaHHbIX. Knaccbl 06Wwmux gaHHbIX Takke odeHb yaobHbI 4ns Toro, 4Tobbl noa-
AepXuBaTb COBMECTUMOCTb onpeaeneHunii aaHHbiX. Mpu nameHeHUn B aTpubyTax KOHKPETHBLIX YNpaBnsieMbIX
ABYX3neMeHTHbIX AaHHbIX CDC Heobx0anMo BHECTM M3MEHEHUs1 TONLKO B 0AHOM MecTe — B onpegeneHn DPC
M3K 61850-7-3.

M3K 61850-7-3 onpegensieT knacchl 061X AaHHBIX 41151 LUMPOKOTo AWana3zoHa XOPoLLIO U3BECTHLIX Mpuio-
XeHuin. OcHOBHbIE Kracchl 06X AaHHbIX NogpasaeneHsl Ha crnegyrowme rpynnbi:

- MHhOPMAaLNS O COCTOSIHWMK;

- UHcpopmaLsi 06 N3MepseMOM 3HaYEeHWK;

- UHpopmaL s 06 ynpaBnseMoM COCTOSIHUY;

- HbopMaL s 06 ynpasnsieMoOM aHanoroBoM sHavyeHum;

- HACTPOWKMN COCTOSIHWSA,

- HACTPOWKN aHaNOroBOro 3HAYEHWs;

- onucaTternsHas MHopMaLms.

5.6 CepBucbl o6MeHa nuHdopmalmen

Jlornyeckune yanbl, AaHHble 1 aTpMOYThbl AaHHBIX B OCHOBHOM AOMMKHbI ObITh onpeaeneHbl 48 Toro, YTobbl
yCTaHOBUTb, Kakas MHpopMaLys TpebyeTes Ans BbIMOMHEHWS 3ada4dy, a Takke Anst obMeHa nHopMaumein mex-
Ay |IED-yctpoiictBamu. ObmeH nHdpopmaumeit onpeagensieTcsi TocpeacTBOM cepBucoB. Ha pucyHke 6 npuseaeHa
BbIGOpKa CepBUCOB.

11
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XCBR

(1) Operate <ON>">

® Trip <OFF> ) >

©e+«"Report <ON

<S>

® Substitute

©

Configurate

©e+«"Selfdescription

0- Pos
Control value ----------
Operate time
Originator
Control number
Status value “stval’*-
Quality
Time stamp

Substit. enable
Substit. value

Controls

control

status

substitution

... Pulse configuration
— Control model
— SBO timeout

. SBO class

0- BIkOpn

NOTE — The circles with the numbers © to © refer to the bulleted list below.
MpumeyaHune — Homepa B kpyxoukax (0T © A0 ®) OTHOCATCA K HMXEMNPUBELEHHOMY CMIMUCKY.

Operate <ON>
Trip <OFF>
Report <ON>
Log
Substitute
Configurate
Selfdescription

Controls

control
Control value
Operate time
Originator

Control number

YnpasneHne <ON>
OtknoyeHne <OFF>
Otyet <ON>
XXypHan
MoacrtasuTb
KoHdourypuposartb
CamoonucaHue

O6beKTbI ynpaBneHus

ynpasfneHue
KOHTponbHOE 3HayeHune
Bpemsi cpabarbiBaHUs
McToUHMK coobuieHuns

KOHTpObHbLIVE HOMep

status

Status value «stVal»
Quiality

Time stamp
substitution

Substit. enable
Substit. value

configuration, description,
and extension

Pulse configuration
Control model
SBO timeout

SBO class

BlkOpn

PucyHok 6 — Bbibopka cepBucoB

configuration,
description,
and extension

COCTOSIHME

3HayeHne cocTosiHus stVal
KayectBo

BpemeHHas meTka
nogcraHoBka
MoacTaHoBKa paspelueHa
[NoacTtaHoBKa, 3HaveHune

KOHUrypauus, onmcaHue un
paclumpexue

KoHdourypaumss mmnynsca
Mogenb ynpaeneHusi
Tanm-ayT SBO

Knacc SBO

BlkOpn (cHATME 610KMPOB-
Ku)

CepBUC ynpaBieHNa MaHunynupyeT atpubyTaMu faHHbIX, OTHOCALLMMUCA KYNpaBieHW0 NOIOXeHNneM
BblktoYaTeNnsa (OTKAKYUYUTbL UK BKNKOUYNTL BblkAoYaTenb). CepBuChbl Bblgavyy 0TYETOB MHOPMUPYIOT ApYyroe ycT-
poiCTBO 06 N3MEHEHNW NONOXEHMA BbiknouyaTtens. CepBuC NOACTAHOBKM yCTaHaBNUBaeT aTpubyT AaHHbIX B 3Ha-
yeHune, He 3aBucsLLee OT npolecca.

Kateropuu cepsucos (onucaHHble B M3K 61850-7-2) cnegytwouine:

- ycTpolicTBa ynpaB/ieHus (CepBuC ynpaBieHUs UM nepefayn MHOroagpecHbIX CUTHAIOB OTK/IOYEHUS)

[cm. pucyHoOK 6,

©f;

- BbICTPbIA 1 HAAEXHbIi O4HOPAHTOBbI/i 06MeH MHhopMaunein o cocToaHumn (OTKIYeHne nnn 61o0kKupoBa-
Hue byHKUNIA nnm ycTpomncTs) [CM. pucyHok 6,0];
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- Bblgaya oTyeTa no N1t060My Habopy gaHHbIX (aTpubyTOB AaHHbIX), SOE — € LUMKANYECKUM U COBLITUIAHBbIM
3anyckom [CM. pUCYHOK 6, ®];

- perucTpayms 1 nounck no NtbomMy Habopy AaHHbIX (aTpMOYTOB AaHHbIX) — C LUKINYECKUM U COOLITUAHBIM
3anyckom [CM. pUCYHOK 6, ©];

- NOACTaHOBKa [CM. pUCYHOK 6,®];

- ynpaB/fieHve 1 HacTpoiika rpynn HacTpoek napameTpoB;

- nepejaya BbIGOPOUHBIX 3HAUYEHUIA OTAATHNKOB;

- BDEMEHHAasa CUHXPOHU3aLNs;

-nepegaya aiinos;

- KOHChUrypaumsa B OHNANHOBOM pexmme [CM. pUCYHOK 6, ©];

- MOWCK 1 caMoonucaHne ycTpoicTea [CM. pUCYHOK 6, ®].

MHorune cepsucbl paboTaroT HenocpeACTBEHHO C UCMNOb30BaHWeM aTpnubyToB MHCDOPMALMOHHOW Moaenun
(T. e. c ucnonb3oBaHWeM aTpubyTOB AaHHbIX, CoAepXalyuxcsa B normyeckux ysnax). KoHdurypauymsa nvmnynsca
aTpnbyTa flaHHbIX POS 0TAeNbHOro BblKIYaTens MOXeT OblTb HACTPOEHA Ha HOBOE 3HaYeHWe HernocpeCcTBEHHO
KTMEHTOM. «HenocpeACcTBEHHO» 03HAYaeT, YTO AaHHbIl cepBuc paboTaeT No 3anpocy KmeHTa 6e3 0cobbix orpa-
HUuyeHwuii IED-ycTpoiicTa.

[pyrve cepsuncbl 06ecneynBatoT 6051ee CMOXHbIA peXxnmM padoTbl, KOTOPbIA 3aBUCUT OT COCTOSAHWUSA HEKOTO-
pbIX CReunanbHbIX KOHEYHbIX aBTOMATOB. MoxeT noTpeboBaTbCA KOHTPO/IbHbIV 3anpoc, YTO6b! BbINOHUTL anro-
pYTM KOHEYHOro aBTOMaTa, CBA3aHHOIo ¢ aTpubyToM AaHHbIX, HanpuMep «BblbpaTh nepes ynpasieHNnem».

Takxe MMeeTCA HeCcKOsJIbKO CepBUCOB CBA3W A1 KOHKPETHbIX NpuioxeHuii, o6ecneynsarnowmx mogenb
pacLuMpeHHOro pexvma paboTbl, KOTopast MOXeT YaCTUYHO feicTBOBaTb B aBTOHOMHOM pexume. Mogenb cepsu-
ca BblJayu 0TYETOB ONUCbIBAET NOCeA0BaTeNbHOCTL Oonepauuii, no kotopoii IED-ycTpoiicTBO paboTaeT B aBTOMa-
TUYECKOM pexume npu onpefeneHHbIX MyCKOBbIX YCIOBUAX, ONUCAHHbIX B MH(DOPMALMOHHON Mogenu (Hanpu-
Mep, Bblgadya oTyeTa NpuM N3MEHEeHUN AaHHbIX 3HAYEeHUS COCTOSAHMA), WX NPU YCNOBMAX, ONUCAHHbIX B MOAE/NN
cepsuca Bblgayn oT4eTOB (Hanpumep, BblgaBaTb OTHET N0 NepPUOAMNYECKN NMOBTOPSIOLLEMYCS COBbITUID).

5.7 CepBuchl, oTo6paxaemble B KOHKPETHbIX MHPOPMAaLMOHHbIX NPOTOKOaX

Cepsucbl, onncaHHble B M3K61850-7-2, Ha3biBatOTCA abCTpakTHbIMK cepBucaMu. «ABCTPaKTHbIN»03-
HauaeT, 4yToB MOK 61850-7-2 npeacTaB/ieHbl TONbKO Te CBONCTBA, KOTOpble TPebyTCa AN onucaHns Heobxoam-
MbIX AECTBWI Ha CTOPOHE NpuemMa 3anpoca Ha 06cnyxveaHne. OHM OCHOBbLIBAIOTCS Ha DYHKLMOHANbHbIX Tpebo-
BaHMAX MK 61850-5. B M3K 61850-7-2 onpefeneHa cemaHTMka MoAeseli cepeuca ¢ ux aTpubytamm v cemaH-
THKa Tex CepBMNCOB, KOTOPble paboTaloT C UCMO/Ib30BaHMeM 3TUX aTpubyToB (BK/IOYasa Te napameTpbl, KOTopble
HeCyT 3anpocbl U OTBETHbIE peakLun).

Cneumndunyeckunii cuHTakcuc (doopmart) u, B 0CO6EHHOCTK, KOAMPOBaHME COOBLLEHNIA, KOTOPbIE HECYT cep-
BMCHblE NapaMeTpbl KaKoro-nmbo cepsuca, U T0, Kak OHU NPOXOAAT Yepes ceTb, OnpeaensTca B cneunduryec-
KOM 0TO6paxeHnn cepsuca cBasn (SCSM). OanH Bug otobpaxeHns SCSM — M3K 61850-8-1 [2] — aTo oTobpa-
XeHne cepsucoB Ha MMS (MCO 9506 [6], [7]) »n pgpyrve Buabl nepegauu, takne kak TCP/IP n Ethernet
(cm. pucyHOK 7); apyrve Buapl otobpaxeHns — M3K 61850-9-1 [3] u M3K 61850-9-2 [4].

:Eggigggjﬁ Information models
IEC 61850-7-2 Information exchange, ACSI
IEC 61850-9-x
-a
Application MMS (ISO 9506)
Presentation ASN.1/Presentation
Session Session IEC 61850-8-1
Transport BFRCIBIQp
Network ip
Data Link —ﬁmet,...
Physical Physical

PucyHok 7 — Mpumep oTobpaxeHnsa cBasn, nuct 1
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nformation models Wudopmaumonruble  mope-|| Transport TpaHcnopt
n

Information exchange, O6meH uHopmaumeit, Network CeTteBoi

ACSI ACSI

ASN. 1/Presentation ASN. 1/MpeacraBnexve Data Link KaHanbHbIi

Application MpuknagHon Physical duranueckui

Presentation MpeactaBnexve IEC M3K

Session CeaHc

PucyHok 7, nuct 2

BoamoxHbl  AgononHutensHble oTobpaxeHuss B Apyrux ctekax cesisu. ACSI-uHtepdeiic He 3aBucUT oT
OTOBPaKEHWUIA.

5.8 KoHcurypauusa noacraHuuu

UcnonbayeMble normdeckue yansl, AaHHble U aTpubyThl 4aHHbIX, @ TakKe CepBUCHI U KOHKPETHbIE cpeacTBa
cBsa3m, obecneveHHble hmandeckum |IED-ycTpoiAicTBOM, A0OMKHbI ObITh KOH(UryprpoBaHbl. B koHdurypawuio Bxo-
AvT bopmarnbHoe onucaHue pasnuyHbiX 06 beKTOB U OTHOLLEHUIA Mexay 3TUMK obbekTamu 1 06opyaoBaHUEM
KOHKpETHOW noAcTaHLmMu (pacnpeaenuTenbHbIM ycTpoicTBoM). Ha npuknagHoM ypoBHe A0mKHO 6bITh NpuBegeHo
onucaHue Tonosnorun cobCcTBeHHO pacnpeaennTenbLHOMO YCTPOUCTBA U OTHOLLIEHUSI MeXAY CTPYKTYPOR 3TOro
YCTPOWCTBA U (PYHKLMSIMU CUCTEMBI aBTOMAaTU3aLMM NOACTaHLMK (COOTBETCTBYIOLLIME NOrUYeckue yarbl, AaHHbIE U
aTpubyThl AaHHLIX, KoHUrypuposaHHble B IED-ycTpolicTBax).

B M3K 61850-6 [1] onpeaeneH a3bik onicaHus koHdurypauuii IED-ycTpoACTB aneKTpudeckux nogctaHumin.
OTOT A3bIK Ha3blBAETCA A3bIKOM OnNucaHnsa koHdburypauumn nogactaHumm (Substation Configuration Description
Language, SCL-513blK).

KoHdurypaums nogctaHumm nossonsieT NosyyunTb cTaTudeckoe npeacTasneHune sceli nogctaHumu. Kondum-
rypams noacTaHuum MoxeT BbITb UCMOoMb3oBaHa Ans onucaHus NoBTOPAOLWMXCA YacTeld unu |ED-ycTpoiicTe B
Lienom, KoTopble MOTYT BbITb HEMOCPEACTBEHHO NPUMEHEHDI:

- 3apaHee KoHUrypmpoBaHHbIX IED-yCTpoRCTB ¢ hnKCMpOBaHHBLIM YUCITOM JTOMMYECKUX Y3M0B, OCHOBaH-
HbIX Ha 61bnnoTeke MYHKLUWIA, HO He MPUBSA3AHHBIX HW K KAaKOMY OTAebHOMY NpoLeccy;

- 3apaHee KoOHMUryprpoBaHHbIX IED-ycTpoicTB ¢ 3apaHee KOHMDUIyprpoBaHHOW CeMaHTUKOW Ans YacTu
npouecca onpeaeneHHon CTPYKTYpbl, HAaNpUMep NUHWIA, NpUcCoeaNHEHHbIX K ABOWHOM CUCTEME LUWH 311erasoBoro
pacnpegenutensHoro ycTpoiicTea (PY);

- NPV NOSTHOM KOH(puryprposaHum npouecca co Bcemu |ED-ycTpolicTBamu, NpuBA3aHHbIMA K MHOUBU-
AyanbHbIM YHKLKSM npoLecca U K 0CHOBHOMY 060pyaoBaHuWio, KOTOpoe pacllpeHo onpeaeneHnsaMm 4ocTyna
K 0bbekTaM ynpasneHuns (paspeLleHus 4ocTyna) Ans BceX BO3MOXHbIX MapTHEPOB MO CBA3W,;

-roToBbIX K pabote |ED-yCTpoiCTB COBMECTHO CO BCEMU KaHanamu CBsi3W, roTOBbIMU K paboTe.
J10 Heobxoaumo B TOM cnydae, ecnu |ED-ycTpoWcTBO He MOXeT AuHaMUYyecku OTKpbIBaTb coeau-
HEeHUS.

Asblk koHDUrypaummn cosaaH Ha 6aze XML-asbika.

5.9 3aknioyeHue

Ha pucyHke 8 npeacTtasneHa pestomupytowas nHdopMauus no pasgeny 5. Hetbipe 0CHOBHbIX KOMMOHO-
BOYHbIX 6n10Ka BKNOYaoT B cebs:

- MHPOPMALIMOHHBIE MOAENW CUCTEMBI aBTOMAaTU3ALMN MOACTaHLWN,

- MeToAbl 06MeHa UHdopMaLmen,

- oToBpaxeHVe Ha KOHKPETHbLIe MPOTOKOSbI CBA3M,

- koHpurypauuto IED-ycTpoiicTBa nogcTaHLmu.
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2000+ items
(name tagged
information)

IRFRFMALIBR | PY¥(ra, 20t

and Data Models
(IEC 61850-7-4/-7-3)
Service
“Interface”

Exchange
(IEC 61850-7-2p ~ -

( reporting, logging

Mapping to e.g.

Commur_ucatlon MMS and
profiles
TCP/IP/Ethernet | Ethernet
(IEC 61850-8-1) TCP/IP,...!
Data Data
Values Values
N

Logical Nodes and Data

Service «Interface»

Communication profiles

Data Values

TCP/IP Network

Information Models

Jlornyeckue y3sbl 1 faHHble

CepBsuc «UHTepgeiic»

Mpodhunun cBA3n

3Ha4vyeHus [aHHbIX

CeTb TCP/IP

MHopmayoHHble Moae-

Information Exchange

Mapping to e.g. MMS and
TCP/IP/Ethernet

2000+ items (name tagged
information)

public./subscr., get, set,
control,... reporting, logging

Configuration file according
to IEC 61850-6 [1]

IEC

Configuration

file

according to
IEC 61850-6_

O6bmeH uHopmaumeit

OTo6paxeHne, Hanpumep B
MMS un TCP/IP/Ethernet

OnemeHTbl 2000+ (MHOP-
Mauusi ¢ MeTkoli naeHTudun-
Kaumm)

«My6anKaums 1 nognuckar,
nonydyeHue, HacTtpoiika, yn-
paBfieHue,...0TUeTbI, XypHas

daiin koHdurypaymm B cooT-
BeTcTBMM ¢ M3K61850-6 [1]

M3K

nn

(IEC 61850-7-4/-7-3) (M3K 61850-7-4/-7-3)

PucyHok 8 — Pestomupytowas nHgpopmayms

YKa3aHHble 4eTblpe KOMMOHOBOYHbIX 6/10Kka B 60MbLIOK CTENeHN He3aBUCUMbI ApYr OT Apyra. [aHHble
MHOPMAaLMOHHbIE MOZENN NErko MOryT 6biTb pacllMpeHbl MyTeM onpeAeneHns HOBbIX IOTMYEeCKMX y3/10B U HO-
BbIX faHHbIX B COOTBETCTBUM C 0CO6LIMW TMOKMMM NpaBuiaMum — Kak 3T0 TpebyeTcsa B Apyroi o6nactu npumeHe-
Hus. TakvMm e 06pa3omM CTekn CBS3M MOryT 06MeHUBaTbCA B COOTBETCTBMM C COBPEMEHHBLIMU LOCTKEHNAMU B
TexHosormu ceasn. Ho ANsi coxpaHeHns NPoCTOTbl B3aMMOAEWCTBUS B AaHHbIi MOMEHT BPEMEHU A0/KEH BbiTh
Bbl6paH TO/bKO OA4MH cTek. OnncaHue Takoro Belbopa npueegeHo B M3IK 61950-8-1 [2], M3OK 61850-9-1 [3] u
M3K 60850-9-2 [4].

WHdopMauus gomkHa 6biTb OTAeNeHa 0T NpeAcTaB/IeHUs 1 0T CEPBUCOB 0OMeHa MHopMaLmeil.

CepBucbl 06MeHa MHhopMauueld 0TAeNeHbl OT KOHKPETHbIX Npodiuneli cBsasun.

B pa3gene 6 npuBefeH 60nee Noapo6HbI 0630p BCEX YETbIPEX KOMMOHOBOYHbIX 6/10KOB.
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6 lMNoaxopn K MmodenupoBaHUIO B cepuun ctaHgapTtoB M3K 61850

6.1 [ekomMnosnmuma npuknagHblX QYyHKLKUIA 1 HDoOpMaLmm

Kak onncaHo B M3K 61850-5, 06wmnii nogxod, NpuHATLIA B cepun cTaHgaptoB MOK 61850, 3akitoyaeTcs B
pasnoXeHun npuknagHbiXx PYHKUUA HA HAMMEHbLLE CYLHOCTW, UCNONb3yeMble 3aTeM Ana obmeHa nHdopma-
unei. CteneHb getanmsauunm onpegenseTca 060CHOBaHHbIM pacnpefesieHHbIM pasMeLleHnemM 3TUX CyLWwHocTel B
BblAeneHHbIx ycTpoiicTBax (IED-ycTpoiicTBax). 3Tu CyWHOCTN Ha3blBAOTCA IOTMYECKMMK y3namu. TpeboBaHUs K
NOTNYECKUM y3/71aM onucaHbl — C NPUKNafHON TOYKKM 3peHnss — B MOK 61850-5.

B 3aBMCUMMOCTM OT CBOMX (PYHKLMOHAbHbIX BO3MOXHOCTEN 3TN NOTMYECKMe Y3/1bl cogepxaT gaHHble ¢
Ha3HayeHHbIMU aTpubyTamun gaHHbIX. WHhopmauns, npegcTaBneHHas gaHHbIMU M aTpuéyTamm faHHbIX, 06MeHun-
BaeTCA Ha3Ha4YeHHbIMW CepBMCaMUN B COOTBETCTBUM C YETKO ONpeAeneHHbIMU npaBunamm 1 pabouymmu xapakrepum-
cTuKkamu, 3anpawmBaembiMu, Kak aTo TpebyeTtca B MOK 61850-5.

Mpouecc gekomno3nyuun (4Na nonyvyeHuss Hanbonee pacnpocTpaHeHHbIX TOTMYECKUX y3/10B) U npouecc
KomMno3uumm (418 COCTaBNEHNA YCTPOKCTB C MCMOIb30BAHUEM JIOTMYECKNX Y3/10B) N306paxeHbl Ha pucyHke 9. B
Luensax noagepXkn Hanbonee pacnpoCTpaHEHHbIX 06/1acTeil NpUMEHEHNA KNacchbl faHHbIX, cofepxawmnecs B
NOrNYecKux ysnax, A0/HKHbl 6bITb ONUCAHbI MOHATHLIM U O6LWENPUHATLEIM CNOCO6GOM.

A substation automation function
e g of a circuit breaker

Position
Status Control JStatus Control
(value, quality, timestamp) (value, originator. ControlNum) 1(value, quality, timestamp) (value, originator,...)
bad-state ™
on
1 off off

intermediate

A substation automation ®yHkuns aBTomMatTusaumu  Control YnpasneHue

function nogcraHuun

e.g. of a circuit breaker Hanpumep, BblK/IlOYaTeNs (value, originator, Cont- (3HayeHue, UCTOYHMK, Cont-
rolNum) rolNum)

Position MonoxeHne bad-state HeucnpasHOCTb

Block to open BnokvpoBaTb OTKK/IOYEHNE 0N BK/1.

Decomposition Jexomnosnyusa off BbIK/1.

Status CocTtosiHue intermediate NPOMeXyTo4YHoe

(value, quality, timestamp)

(3HauyeHue, Ka4ecTBo, Bpe-
MEHHas MeTKa)

Definition of common clas-
ses

OnpegeneHue o6Lmx Knac-
coB

PucyHok 9 — lMpouecc AeKoMNo3uuum 1 KoMnosuumn (KoHUEeNTyaslbHoe npeacTaBneHue), nuct 1
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Data-Atribute ATpnbyT OaHHbIX Use CDCs to define data | Mcnonb3zoBanme CDC-knac-
and to compose logical | coB gna onpegenennsa gas-
nodes HbIX 1 DOPMUpPOBaAHUSA NO-

rM4Yeckux y3rnos

IEC 61850-7-3 M3K 61850-7-3 Logical Node Circuit | Jlornyeckun ysen Beikntova-
breaker Tenb

Common Data Classes | Knaccbl 06wmx aaHHbix || Data HaHHble

(CDC) (CDC)

Controllable Double Point | ByxanemeHTHOe ynpasne- || IEC 61850-7-4 M3K 61850-7-4

Hue
Controllable Single Point | OgHoanemeHTHOe ynpas- || Logical Nodes and Data | Jlornueckue yanel n knacchl
neHue classes OaHHbIX
Type Twn

PucyHok 9, nuct 2

Hebonbluas yacTe dyHKLUMK (BbIBOpKa MoAen BbiktovaTens) boina BelbpaHa B KauecTse Npumepa Ans
NOSICHEHNS NpoLiecca AekoMno3numun. Belknovarens obnagaeT, TOMUMO MHOTUX ApYrux aTpubyToB, Npu Heobxo-
ANMOCTU yNpaBnsieMbIM Y KOHTPONMPYEMbIM MONOXEHUeM, a Takke BO3MOXHOCTLIO MpeoTBpaTUTL OTKIIoYEeHUe
BbIKITtoYaTens (HanpumMep, B Liensix 6r1okMpoBkyY, 3anpeTa pasmMblkaHust). [JlaHHble «NonoxeHne» BkovatoT B cebs
HeKoTopyto MHopMaLUio, KoTopas NpeAcTaBnseT 3Ha4YeHUe COCTOAHUS (BKI., BbIKM., MPOMEXYTOUHOE, Heucn-
PaBHOCTbL), KAYECTBO 3HAUYEHWS (XOPOLLIO U T. 4.) U METKY BpeMeHW NocnegHero uaMmeHeHus nonoxeHust. NMonoxe-
HWe NpeaAoCcTaBsIeT Takke BO3MOXHOCTb YNpaBneHWs BbiKovaTenem: ynpasnsioLlee 3HavyeHne (BKM., Bblk.). C
Lienblo OTCNeauTb, KTO BbIMOMHW yrpaBneHue BelkiovaTenem, UICTOMHUK CoOBLLEHNsI coxXpaHsieT MHpopMaLmio o
TOW CYLLHOCTHY, KOTOpas Bblgana nocneaHioo kKomaHay ynpasneHusi. KoHTponbHbIA HoOMep coxpaHsieT Nopsako-
Bblii HOMep nocnegHelr kKoMaHabl yrpaBieHns.

WHbopmaLms, crpynnupoBaHHas B aHHbIX «MOSIOKEHUe» (COCTOsIHUE, ynpaBneHune U T. 4.), npeacrasnsaeT
OYeHb LUMPOKO pacnpoCTpaHeHHYo rpyrnny ¢ YeTbIPbMS 3HaYEHUSIMU, KOTopast MOXET BbITb UCMONb30BaHa MHOIo-
KpaTHo. MogobHo aTomy Block to open («BnokupoBka oTkoUeHUs») rpynnupyeT nHdopMauuio ¢ ABYMS 3HaYe-
HUAMW. 3TU rpynnbl HasbIBaloTCS knaccamu obLLmx AaHHbIX (CDC):

- KNnacc MHOTOKPaTHOrO UCMOMb30BaHUA € YeTbIpbMS 3HaYEHUAMUY onpeaensieTcs Kak ABYXaneMeHTHoe
ynpaBneHue (DPC);

- Knacc MHOroKpaTHOro UCMONb30BaHWs € ABYMS 3HAYEHUSIMU onpeaensieTcs kKak ogHo3neMeHTHoe yn-
paBneHue (SPC).

B M3K 61850-3 onuncaHbl npnbnuantensHo 30 knaccoB 06LLMX aHHbIX 47151 COCTOSIHUS, M3MEepPsieMbIX Be-
NVYKH, YNPaBnseMoro CoCTOAHWS, YpaBnsieMoro aHanora, yCTaHOBKN COCTOSIHUS U YCTAHOBKU aHanoroBoro
3HaYeHus.

6.2 CozpaHue nMHOpMaLUOHHbIX Moaener MeTOAO0M CTYNeHYaTon KOMNo3nuuum

B M3K61850-7-4, MK 61850-7-3 n MOK 61850-7-2 onpeaeneHo, kakuMm obpasom cnegyeTt moaenu-
poBaTb nHdopMaLmio U cpeacTBa CBA3U Ha NoAcTaHumsx cornacHo TpebosaHuam MOK 61850-5. MNpu Takom cno-
cobe mogenunpoBaHus norndeckune yanol (M X AaHHble, KOTopble NpeacTaBnAlT coBo OrPpOMHOE KONMYECTBO
CeMaHTUYeCKMUX onpeaeneHunin) Ncrnonb3yTcs B NepBY odepedb B KauecTBe KOMMOHOBOYHLIX 6r1oKoB ANnst
CO34aHus BUAMMOWN MHpopmaLmMmn crucTeMbl aBToMaTU3aLmMm nogcTaHumm. 3Ty Moaenu NpuMEHSIoT ANs onnucaHus
WMHopMaLMK, BbldaBaeMon U UCMONbL3YeMOr NPUMOXEHUAMH, a Takke Ans obMeHa uHgopmMaLmein ¢ gpyrumm
IED-ycTpoiicTBamu.

TTorndeckue yanel 1 knaccel gaHHbIX, BBeAeHHble B M3K 61850-5, yTOUHEHbLI 1 NOony4unmn TouHble onpeae-
nerus B M3K 61850-7-4. OHK 6bInu onpeaeneHsbl COBMECTHLIMU YCUIUSIMU SKCMEePTOB B 061aCTU NPUMOXEHWUIA
ONS pasnuyHbIX NOACTaHLUMA 1 3KCMepTOB B 06nacTu MoaenmpoBaHus. 3T normdeckune yanbl 1 UX gaHHble onpe-
AeneHbl N0 coepxXaHuio (ceMaHTrke) 1 cpopme (cuHTakcucy). Mpu TakoM nogxoae UCNonb3oBaHbl 06 bEKTHO-
OpUEHTUPOBaHHbIE MeTOAbI.

MpumeyaHune—Knaccbl NOMMYECKMX Y3NOB W KNAcCbl AaHHbIX, CMOAENVPOBAHHbIE W OMNpedeneHHble B
M3K 61850-7-4, yooBneTBopsitoT TpeboBaHuam, nepeuncrieHHsiM B MOK 61850-5.
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Ha criepytolem atane knaccbl 06Wux AaHHBIX MCNONbL3YOTCS A4Sl onpeaeneHus KNaccoB AaHHbIX, Xapak-
TepHbIX AN ONUCaHUs NOACTAHLUN (CM. HUXKHIOK MOSIOBUHY pUcyHKa 9). 3Tu knacchl flaHHbIX (onpedeneHHbIe B
M3K 61850-7-4) oTHOCATCS K cneunannaMpoBaHHbIM Kraccam o6LLMX AaHHbIX, HanpuMep, Knacc gaHHbiX Pos
(cneupnanusauus DPC) HacneagyeT Bce aTpubyThl AaHHLIX COOTBETCTBYHOLLErO kKnacca obLumx agaHHbIx DPC, 1. e.
ctlVal, origin, ctiINum u 1. 4. CemaHTuka knacca Pos onpegeneHa B MOK 61850-7-4.

Noruyeckuid yzen rpynnupyeT HECKONBKO KNaccoB AaHHbIX ANnsi co3aaHust cneuuduyeckon byHKUMOHaNb-
HocTw. Norudeckuin yzen XCBR npeactasnseT 06LUyto nHdopMaLmio o peansHOMy BbikodaTento. Ysen XCBR
MoXeT 6bITb MHOrOKpaTHO UCNONb30BaH ANA onucaHusl 06LLen nHpopMaLWm BbiKNouaTenei pasnuiHbIX U3roTo-
BUTENen U TUNOB.

B M3K 61850-7-4 onpeaenstotcst npubnuauTensHo 90 normyeckux y3nos, UCMonb3yroLmx okono 450 knac-
coB AaHHbiIX. Nlornveckuin ysen XCBR BkntovaeT B cebs npubnuantensHo 20 knaccoB AaHHbIX. KpaTkoe onnca-
Hue noruyeckoro yana XCBR npuseaeHo B Tabnuue 3.

Ta6nuuya 3 — Knacc nornyeckoro yana XCBR (koHuenTyanbHoe npeacTaBrneHue)

O6wan uHdopmauusa nNoruyveckoro yana

O6wan nHdopmauma norMyeckoro yana

Pexum

CocrosiHue BHellHero o6opyaoBaHus

Pexum paGoTsl

MacnoptHas Tabnuuka BHewHero o6opynoBaHus

CocTosiHue (MCrnpaBHOCTb)

O6beKTbl ynpaBrneHusi

MacnopTHas Tabnuudka

MonoxeHwe nepeknioyatensa (nogpobHee cM. HUXeE)

OnunoHanbHas MHPOPMALIUA NTOrMYECKOro y3na

Brnoknpoeka oTKMOYEHUA

Jlornyeckas onepaums

Bnokupoeka BknioveHus

CocTosiHne BHelHero obopyaoBaHus

leuratens ycTponcTBa 3aBogaa Npy>XuH B AeNCTBUN

MacnopTHaa Tabnuyka BHelwHero obopygoBaHus

U3mepeHHbIe 3HaYeHUA

CuyeTumk onepaumii (co c6pocom)

CymmapHoe 3Ha4eHWe CKOMMYTMPOBaHHbIX TOKOB (CO
cbpocom)

CueTumnk onepaumni

Undopmanmsa o coctosiHumn

Bpems cpabaTbiBaHus

PaGoune xapaKTepucTUKn BbiKIoHaTens

JlokanebHas onepaums («nokanbHasy o3HaqaeT 6e3 cBs-
31 ¢ aBTOMAaTMKOM NOACTaHUMM, NpsiMoe NPOBOAHOE Y-
paBneHue)

BoamoxHocTb onpegenennsa dasbl TOUKM NEPEKTOYEHNS

CueTumnk onepauuii

Paboune xapakTepucTuku BbIKItoHaTens Npu NonHoOM 3a-
BoAe (MPY>XWH, rpy30B)

MpumeyvaHune—B MOK 61850-7-4 onpeaeneHsl CTaHAAPTU3OBAHHbIE UMEHa ANS KaXKAoro anemMeHTa, Takme
kak Pos ans nonoxeHusi nepeknovatens. Take B Tabnvuax ans nornyeckvx y3rnoe npveedeH kracc oblmX AaHHbIX,
I/ICI'IOJ'Ib3yeMbIl7I AnaA COOTBETCTBYHOWEro Knacca AaHHbIX. HaKOHeLL, B 3TUX TaGJ'IVILI,aX onpeageneHo, 0OTHOCUTCHA N Knacc
AaHHbIX B Tabnuvue k o6s13aTensHOMY UM onumoHanbHoMY. [oapobHee 3TOT BONPOC pasbsiCHEH HUXE B HACTOSILLEM
craHgapre.

CopepxvMoe BblAeNeHHOro «MofoKeHns nepekovarensy (MMs = Pos) npuseaeHo Ha pucyHke 10.

B cepun ctaHgaptoB MOK 61850-7 ncnone3oBaHbl Tabnuupl Ans onpeaeneHns KNnaccos ormvyeckux
Y3noB U knaccoB gaHHbIx (M3K 61850-7-4), knaccoB obwux gaHHbIx (M3K 61850-7-3) n mogeneli cepBncoB
(M3K 61850-7-2). Knacchl AaHHbIX 1 aTpUByThl AaHHLIX 06pasyoT nepapXmnyeckyto CTPYKTYpY, Kak nokasaHo Ha
pucyHke 10. ATpnbyThbl JaHHbIX Knacca AaHHbIX Pos opraHnsoBaHbl Takum 06pasoMm, YTo BCe aTpubyTel ynpasrie-
HWS1 (COCTOSIHWS, MOACTaHOBKM, KOHMIypaLmm v T. A4.) nepeyncrieHbl COBMECTHO.

ATPWBYTbI AaHHLIX UMEIOT CTaH4APTU30BaHHOE UMS Y CTaHAapTU30BaHHBIA TUN. CripaBa nokasaHbl COOTBET-
CTBYHOLME CCIKN (OBBEKTHBLIE CCbINKK). OTU CChINTKU UCNONb3YTCA Ans obecneveHns nHdopMaummn nyTn ¢
Lienbto ornpeaenuTb MHopMaLmWio B Aepese.

18



Logical node

FOCT P M3K 61850-7-1—2009

LN Reference

DATA
Reference

DA Reference

XCBRI.Pos.pulseConfig

XCBRI.Pos.sboTimeout

[aHHble
YnpasneHve
CocTosHune

MopcTtaHoBKa

/Y
XCBR1 -+ XCBR1
) Data-Attribute
Eb Pos XCBRI.Pos
ctival — -» XCBRI.Pos.ctlval
operTim XCBRI.Pos.operTim
. control .
origin XCBRI.Pos.origin
ctiINum XCBRI.Pos.ctiINum
... stval XCBRI.Pos.stVal
.. g XCBRI.Pos.q
o t status XCBRI.Pos.t
l... stSeld XCBRI.Pos.stSeld
subEna XCBRI.Pos.subEna
subVal - XCBRI.Pos.subVal
substitution
subQ XCBRI.Pos.subQ
sublD XCBRI.Pos.subID
pulseConfig
ctiModel XCBRI.Pos.ctiModel
shoTimeout
sboClass configuration, XCBRI.Pos.sboClass
d description, XCBRI.Pos.d
dataNs and extension XCBRI.Pos.dataNs
cdcNs XCBRI.Pos.cdcNs
0 - Mode
LN Reference Ccbinika LN Data
DATA Reference Ccbinka DATA Control
DA Reference Ccbinika DA Status
Logical node Noruyecknii ysen Substitution
Data-Attribute ATPMBYT AaHHbIX Configuration,

and extension

description,

KoHdpurypaums, onucanue un
pacwmpeHue

PucyHok 10 — VHdopmauns XCBR1 B Buge gepesa

Ok3emnnap XCBR1 (nepsblii ak3emnnap XCBR) npeactaBnsieT coboii KOPeHb Ha YPOBHE /I0rMYECKUX
y3n0B. O6bekTHas ccbisika XCBR1 OTHOCMTCA KO BCEMY HMKHEMY aepeBy. XCBR1 cofepXuT AaHHble, Hanpu-
mep Pos n Mode. laHHble Pos (nonoxeHune) 4yetko onpegeneHol B M3K 61850-7-4 (CM. BblgEPXKY ONUCaHUSA).

OnncaHne faHHbIX

IMa jaHHbIX

Pos

CemaHTVKa

[locTyn K 3TUM [aHHbIM OCYLIEeCTBASETCSA NP UCMOSIHEHUN KOMaHfbl ne-
peKoYeHNs WM NpU NPOBepKe COCTOSIHUA WU MOJIOXKEHUA nepekoya-
Tena. Korga aTM gaHHble Takke UCMOMb3YHTCA 1S PYYHOro ynpas/ieHus
nepekntoyatenem, (onuuoHanbHblil) atpubyT CtlVal B M3K 61850-7-3 He

CyLLieCTBYET.
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Cogepxumoe nonoxeHns Pos — 3TO CNUCOK, COCTOAWMNA NpUbAN3NTENLHO U3 20 aTpMBYTOB AaHHbIX. 3TN
aTpubyThbl ABASAKTCA NPOU3BOAHLIMU Knacca obwux gaHHeix DPC (aAByxanemMeHTHOe ynpaBnaeHune). ATpubyThbl
AaHHbIX, onpegeneHHble B DPC, yacTnyHo o6s3aTefibHble, OCTa/ibHble — OnunoHasibHble. O6bEKTOM faHHbIX
HacneaywTCA TONbKO Te aTpubyThl faHHbIX, KOTOPble HEOBX0AUMbI A1 HEKOETO KOHKPETHOro npunoxeHus. Ha-
npumep, ecnu AN AaHHbIX «NONOXEHNE» HEOH6X0AUMOCTb B NOAAEPXKe NOACTAHOBKM OTCYTCTBYeT, TO B OObekK-
Te gaHHbIX Pos atpnbyTbl gaHHbIX SUbEna, subVal, subQ n sublD He TpebytoTcs.

CepBucbl 06MeHa nHhopmaLuen, KoTopble UMET JOCTYN K aTpubyTam faHHbIX, UCNOMb3YIOT nepapxmyec-
Koe AepeBO. YnpaBnsieMblil aTpubyT AaHHbIX onpegensertca ¢ nomowbio XCBR1 .Pos.ctlVal. Cepsuc ynpasne-
HuA paboTaeT UMEHHO C UCNOJIb30BaAHMEM 3TOrO yrnpasisieMoro atpubyTa faHHblX BblkitovaTens. UHdpopmaums
COCTOSIHUS MOXET ObITb yNnoMsaHyTa Kak uneH (XCBR1 .Pos.stVal) Habopa gaHHbIX, Ha3biBaembii AlarmXCBR. Ha
3TOT HAbOp AaHHbIX MOXET ccbllaTbCA 610K ynpasaeHna otyetamm ¢ umeHem Alarm. Bnok ynpaeneHums otyeTta-
MU MOXET 6bITb KOH(PUTYpPMPOBaH A1 NOCHLIJIKM OTYeTa Ha onpeAesieHHbI KOMNbIOTEP NPU KaXA0M U3MEHEHUN
COCTOSAAHMA BblkAtoYaTeNsa (C OTKAOYEHHOIO Ha BKIOYEHHOE WU C BK/IIOYEHHOTO Ha OTK/OYEHHOE).

6.3 Mpumep cosgaHua IED-ycTpoiicTBa

Ha pucyHke 11 nokasaHbl NpMMepbl PasfIMyHbIX TOTMYECKUX Y3/10B, 06beanHEHHbIX B IED-ycTpoiicTBa.
3afelicTBOBaHHble nornyeckue ysnbl — 370 PTOC (MakcumanbHas ToOkoBas 3aluTa C BblAEPXKON BpeMeEHH),
PDIS (pguctaHuunoHHana 3awmuta), PTRC (dpopmupoBaHue curHana Ha otknoveHne) n XCBR (BbiknoyaTesns).
BapuaHT 1 noka3sbiBaeT yCTPOMNCTBO 3aLlnTbl C AByMA YHKUNAMM, KOTOPOE COEAUHEHO C Bblk/loYaTenemM npoBo-
namu. BapuaHT 2 nokasbiBaeT YCTPOWCTBO 3alnThbl C ABYMA (DYHKLUMAMKW, NPUYEM CUTHAN Ha OTK/lOYEHWe nepeja-
eTcs yepes coobLeHne 06 oTkNOYeHUN Mo ceTn K LN BbiknovaTensa. B BapnaHte 3 3T gBe (DYHKLUN 3alLUThl
Haxo4ATCA B BblAe/IeHHbIX YCTPOCTBaX, KOTOPbIe MOTyT B C/lyyae oTka3a paboTaTb BMeCTe, a CUrHasbl Ha OTK/0-
yeHne nepeparTCca NO CETU He3aBUCUMO APYr OT Apyra Kak coobweHus o6 oTknw4veHun Ha LN BbikaoyaTens
(XCBR).

IED IED IED IED
PTOCI PDIS PTOC PDIS
PTRC PTRC| PTRC
XCBR
wired
Trip

Circuit Breaker

IED IED-ycTpoiicTBO
Trip OTKNw4YeHne
Network CeTb
wired Trip «npoBoAHOe» OTKNOYeHne
Circuit Breaker BbiknwovyaTenb
PucyHok 11 — TMpumep komnosuuum IED-ycTpoiicTBa
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B BapnaHTax 2 n 3 IED-ycTpoiicTBO, KOTOpOoe CAyXunT XocTom Ans LN-y3no8 XCBR, MOXeT 6bITb MHTErPUPO-
BaHO B peasibHOe YCTPOKCTBO — BblK/tOYATENb UM COEAMHEHO C HUM NPOBOAaMM, Kak B BapuaHTe 1, HO 3T0 yxe
BbIXOAWT 3a 06/1aCTb NpUMeHeHus cepun ctaHgapToB M3K 61850. ®dusmyeckunii BoiknovaTenb A1 CUCTEMbI
aBToMaru3aunn noacTaHuMm NpeacTas/ieH, B COOTBETCTBMM C cepuein cTaHaapToB M3K 61850,1_bl-y3namuXCBP.

Komnosnuus IED-ycTpoiCTB AO/KHA OblTb O4YEHb FMOKOM, YTOObI YA0BAETBOPATL TEKYLMM 1 ByAyLMM No-
TpebHOoCTAM.

6.4 Mopgenn obmeHa nHopmaynen

6.4.1 BsefeHue

WHdopmaumsa, cogepxaliasaca B nepapxuyeckux mogenax M3K 61850-7-4, moxeT nepefasaTtbCs C UC-
Nno/sib30BaHWEM CEPBUCOB, ONpeaAeneHHbIx B MOK 61850-7-2. MeToabl o6MeHa uHgopmauueii (M306paxeHHble Ha
pucyHke 12) B OCHOBHOM pacrnpefensatTcs rno Tpem KaTteropusm:

- MOfZeNb BbIXOAA;

- Mofenb BXofaa,

- Moje/ib AN onepaTnBHOIO ynpaB/ieHUa 1 caMoonucaHuns.

[na kaxaoin mogenu onpefesieHo HeCKOMIbKO CepBUCOB. 3TW CepBUCHl paboTatoT € AaHHbIMK, aTpubyTamm
JaHHbIX 1 gpyrumun atpubytamu, Kak npasuio, COAepXalinummncs B Nornyecknx ysnax. Homepa B Kpyxkax Ha
pucyHke 12 coOTBETCTBYIOT HOMepaMm B 6.4.2 1 Ha pucyHkax 13, 14, 15, 17, 19 n 21, rge npuBeLeHO KX onuca-
HYe.

MpumeuyaHunel — B peanbHOCTW cepBuCbl paboTaloT C ak3emnasapamm faHHbix. s ygobcTea nonb3osatenei
TEPMUH «3K3eMnnaap» B HacTodAWweM CTaHAapTe B 60NbLUMHCTBE cny4yaes onyulieH.

CepBuCbl MOAeNu BbiXx0a MOryT BO34eliCTBOBATb TONIbKO HAa BHYTPEHHWIA Npouecc, MOTyT BblAaBaTb Bbl-
XO[HOI curHan B Npouecc Yepes TEXHONOrNYeCKUin nHTepdenc nam MoryT u3MeHaTb 3HaYeHe COCTOSHNUA aTpu-
6yTa AaHHbIX, MHULUMPYOLWEro Belgady otyeta. Ecnm TexHonormyeckuin nHtepdelic sensetcsa IED-ycTpoiicTBOM,
COOTBETCTBYHLMM cepun cTaHaapToB M3K 61850, To 3TOT cepBuC byaeT BblgaBaTb CUTHa/T BbiXxo4a Henocpea-
CTBEHHO B MpoLiecc.

MpumMmeyaHne2 — TepMUHbl «BXOA» U «BbIXOA» OTHOCATCA K HanpasseHuio oT IED-ycTpoiicTBa B npouecc
(BbIXOA) M K3 npouecca B IED-ycTpolicTBO (BX0OA).

I Ouput model

L iitrol response© k-m /;'_DAE* ) Output (Signal) 'V
' "\ to process /
GOOSE/ GSSE r - local §
Online Management""*' IED
<*Online Selfdescription |
\44

< Reporting/Logging

. . V5= 5 Input (Signal)
<  various services from process
< GOOSE/ SMV ng g GOOSE/SMV

control

ni"
Input model

PucyHok 12 — Mogenb Bxofa v Bbixoga, nuct 1
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Output model Mogaenb Bbixoga Online Selfdescription OnepaTuBHoe camoonuca-
Hue
various control services pasnuuHblie cepBuchl ynpas- Reporting/Logging OTueTblKypHan
nexHus
Control response OTBeT Ha ynpaBrieHune control ynpaBsnieHue
Local MeCTHble various services pasnunyHble cepBuChl
GOOSE/GSSE GOOSE/GSSE Reporting OTyeThbl

Output (Signal) to process Bbixog (curHan) B npouecc  Input (Signal) from process Bxog (curHan) u3 npouecca
Online Management OnepaTtusHoe ynpassieHne  Input model Mopenb Bxoga

MpumeyaH ne— Homepa B Kpy>XKax Ha JAHHOM PUCYHKe COOTBETCTBYIOT HOMepam B 6.4.2 1 Ha pucyHkax 13, 14,
15, 17, 19 n 21, KaK CCbINIKM Ha OnucaHue.

PucyHok 12 , nuct 2

[na mogenu Bxofa onpefesneHbl HECKOMbLKO cepBncoB. CepBucChl, NepegatoLine BBOAVMY UHDOPMALMIO,
MOFYT HECTW MHpOPMALMI0 HEMOCPEACTBEHHO U3 TEXHOMOMMYECKOro uHTepdenca nnm nHdopmaumio, paccunTaH-
Hyto B IED-ycTpoiicTse.

CyluecTByeT TakKe HEeCKO/IbKO CepPBMNCOB, KOTOPbIE MOTYT GbiTb MCMO/b30BaHbl 418 AUCTAHLMOHHOTIO Y-
paBnexus IED-ycTpOMNCTBOM A0 HEKOTOPOW (OrpaHMYeHHO) cTeneHn, Hanpumep AN onpegeneHms Habopa AaH-
HbIX, A/11 HACTPONKM 3TA/IOHHOr0 3HAYEHMS Ha KOHKPETHOE 3HaYeHne win AN paspelleHus oTnpasku cneunanb-
HbIX OTYETOB 6/10KOM ynpaB/ieHns otyeTamu. MIHpopmMaLuoHHble Mmogenu (IorMyeckne y3nbl U Knacchl AaHHbIX) U
MOJEe/NIN CEPBUCOB (HanpumMep, A1 COCTaB/IeHNs OTYETOB Y PerucTpalmn BXXypHase) NnpefocTaBnsaoT cpeicrsa
[AN5 novcka pacluMpeHHoi nHpopmaumm 06 MHpopMaLOHHOM MOAENN 1 cepBucax, KOTopble paboTatoT B aHHbIX
MHPOPMAaLNOHHBLIX MOAeNaX (CaMoonumcaHume).

HwxenprBegeHHble onncaHna Mofeneil Bxoga v BbiIxoAa TONbKO KOHUenTyanbHble. Moapo6Hoe onucaHue
WMHpopMaLUun 1 CEPBUCOB, 3a4eCTBOBaHHbIX B AaHHbIX MoAensax, npusegeHo B M3IK 61850-7-4, M3K 61850-7-3
n M3K 61850-7-2.

6.4.2 Mogenb BbIXoA4a

6.4.2.1 KoHuenuua moaesnu ynpasieHus

KoHuenuua mogenu ynpasfieHns nsobpaxeHa Ha pucyHke 13. OHa nokasaHa Ha npumepe N0rmyeckoro
y3na Bbikntoyatens (XCBR) c atpubyTom faHHbix XCBR.Pos.ctlVal (noka3aHHbIM Ha pucyHke 14). MNepes Tem
Kak 3anpoc cepByca ynpas/ieHNsi U3MEHUT NOJIOXEHWE peanbHOro YyCTPoCTBa, AOMKHbI ObITb BbIMOMHEHbI HEKO-
TOpble YCNOBUSA, HANPMMEpP BbIXO4HOW CUTHaN MOXET ObiTb BblAaH TOMILKO B TOM C/lyyae, ec/im nepeknovaTenb
«10KaUIbHOe/yAaleHHOe yrpaB/ieHe» HaxXo4UTCA B NOJIOXEHUN remote («yganeHHoe»), ay3sen 6510kmposku (CILO)
paspeLuna gaHHyo onepaymnio. YCnoBus, KOTOpble A0/KHbI ObITb BbIMO/IHEHbI, MOTYT BK/OYaTb B ce65:

- NONOXeEHMe NepeknyaTens «aokanbHoelyaaneHHoe ynpasneHue» BbikaovaTens XCBR.Loc;

- MHhopMaunio o pexnmve Boliknw4varend XCBR.Mod;

- NPOBEPKY YCTPOICTBA;

-apyrune aTpubyTbl ynpasnisaeMblX AaHHbIX, Hanpumep 6/10KMPOBKa, KOHUTyprpoBaHue nmnynbca, mMo-
Aenb ynpaeneHus, knacc sbo, Taiim-ayT sho, kak 3To onpegeneHo B knacce 06wWmnx gaHHbix DPC (gByx3neMeH-
THoe ynpaBneHne B MK 61850-7-3).

Service
Request

test
blocked

PucyHok 13 — Mogenb Bbixoga (3tan 1) (koHUenTyanbHoe npeacTtasneHue), nuct 1
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(local / remote)
(for complete LD)
OFF, BLOCKED, TEST/BL.

control

service

(nokanbHbIilyfaneHHbIi)
(ana komnnekTtHoro LD)

BbIK/1., 6nokmpoBaH,
Tect/6n.

ynpasneHue

cepBuUC
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request
local

remote

ON, TEST

Service Request

PucyHok 13, nuct 2

3anpoc
NOKasbHbINA

yOaNeHHbIN

BK/1., TECT

3anpoc Ha o6cnyxuBaHne

[Mocne TOro kak 66111 BbINOMHEHBI BCE yCcnoBuda 1 BCe NPOBEPKN MPOLWN C MONOXNTENbHBIM pe3ynbTaTtoMm,
CUrHan BbiXxoga MoOXeT ObITb CCbOpMVIpOBaH N MOXeT ynpaBnsAaTb Cbl/l3|/l‘-IeCKI/IM o6opy,u,osaHV|eM (BbIK!'IPO'-IaTe!'IGM

— He nokasaH).

CurHan Bbixoga MOXET 6biTb BblgaH Yepes3 NpoBOAHON UHTepdeic K Bbik/toyaTesnto 1M60 MOXeT ObiTb
nepejaH no WHHHOMY NUHTepdeiicy.

n Control/Setpolnt resp.

> [a—

< Command termination

Check conditions

Set control attributes

Control attrib.
OFF
ON

Signal Conditioning

value

YcnoBus nNpoBepku

3agaHue aTpubyToB ynpas-
neHnst

ATpUGYT ynpasneHus
BbIK/1.
BK/1.

dopMuUpoBaHMe curHana

3Ha4yeHune

Output (Signal) to process Bbixog (CUrHast) B npoLecc

XCBR.Pos.stVal

Service Request

test
blocked
State Machine

Control/Setpoint resp

Command termination
status

Input (Signal) from process

3anpoc Ha o6cnyxuBaHue

Tect
6/10KMpOBaH
KoHeuHblli aBTOMAT

YnpaeneHue/HacTpoiika,
COOTBETCTBEHHO

MpekpalleHne KomaHabl
cocTosHne

Bxog (curHan) us npouecca

PucyHok 14 — Mogenb Bbixoga (31an 2) (koHuenTyanbHOe npeactaB/ieHne)

Mi3MeHeHVe NoJoXeHNs peasibHOro Bbik/loUYaTena Befer K U3SMEeHEHU0 B UHhopmMaymm cocTosaHusA, cMmoae-
NIMPOBAHHOW C Mcnonb3oBaHnem aTpubyTa gaHHbix XCBR.Pos.stVal. 9T0 nu3aMeHeHMe COCTOSAHUS NPUBOAUT K
OTBETY cepBuca ynpasneHus. lNMpekpalieHne KoMaHAbl 3aBepliaeT TpaH3akumio ynpasieHus.
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6.4.2.2 KoHuenuus mogenn GSE

O6buee cobbiTre Ha noactaHumm (GSE — GOOSE n GSSE) o6ecneunBaeT 04HOPaHroBbIi 06MeH NHGOpP-
Maumeid Mexay 3HauyeHWsAMU AaHHbIX BXoAa oaHoro IED-ycTpoiicTBa € [AaHHbIMU BbIXOA4A MHOTMUX APYrux
IED-ycTpoicTB (MHOroagpecHbiin o6meH). GOOSE n GSSE coobueHuns, nonyyeHHole |ED-ycTpoiicTBOM, MOryT
6bITb MCMOMb30BaHbI TaKXke, YTO6bI paccunTaTb AaHHble A5 BHYTPEHHUX Leneid. Hanpumep, ans BHyTPEHHMX
Lenel NonyyYeHHble 3HaYEHUS NOMOXEHNA nepeknyaTens No3BOASIT paccynTarb I0KaSbHO yCNoBUSA 610KN-
POBKN.

MpumeyvyaHune! — 3HayeHua pgaHHbix GOOSE n GSSE onpegeneHbl B MOAENN BX0OAa, ONUCAHHONR B 6.4.3.
GSE Handling local
COOSE > Values Values
_ Test Rel|ab|.I|ty Test B
Processing Detection
ConfigRev Quality <8
CSSE S
RXD Reset
GSE Handling YnpasneHune GSE Quality KauecTtBo
Processing O6paboTka Application Mpunoxexne
Values 3HayeHus local NoKanbHbI
Test Tect remote yAaneHHbIn
ConfigRev ConfigRev Output (Signal) to process Bbixog (CurHan) B npouecc
Reliability Detection OnpefeneHne HagexXHoOCTU

PucyHok 15 — Mogenb Bbixoga GSE (koHuenTyanbHoe npeacTaBneHue)

Mepes TeM Kak MCNONb30BaTb Kakne-mbo 3Ha4YeHUs1 B ka4eCTBE CUrHaIOB BbIX04a, Takmx Kak 6/10KMpoBKa,
OO/MKHbI OblTb BbINO/IHEHbI YC/IOBUS W MPOBEAEHblI MPOBEPKW, YACTUYHO ONWUCaHHbIe B CEpUM CTaHAapTOB
M3K 61850, a yacTu4HO onpegensemble /I0KafbHbIM MPUIOXKEHNEM, BbIXOAALWMM 3@ 061acTb NPMMEHEHNS ce-
pun ctaHgapToB M3K 61850.

MpumeuaHne 2 — B onpefeneHHbix cnyvyasx, HanpuMmep npu o6Hapy>XeHWW NOBpPexXAeHus peneiHon
3alWunToin, MoryT 6bITb cchopMupoBaHbl MHOrouYncneHHsle GOOSE u GSSE coobueHnsa. SCSM, kak npaBuio, hunbTpyeT
3TN COO6LLEHNS HA YPOBHE KaHana nepefayuun faHHbiX, 4TOObl NpefoTBpaTUThL neperpysky IED-ycTpoiicTs.

6.4.2.3 ATpubyTbl faHHbIX 1 610KOB yrNpaBaeHus

MHorve aTpubyTbl AaHHbIX epapxnyeckoin Mogenv nHdopmMaLum MoryT 6biTb 3a4aHbl CEPBMCOM HACTPOIKN
(Set-service), Hanpumep SetDataValues n SetDataSetValues. HacTpoiika 3HauYeHuii aTpubyTOB AaHHbIX, Kak npa-
BW/0, OrpaHnynBaEeTCs TONbKO NPUIOXKEHNEM.

Pa3nunuHble 610K/ ynpaBneHusi, Hanpumep 610K ynpasneHus rpynnoii Hactpoek (SGCB), 6nok ynpasne-
HUA OTNOXEHHbIM oT4eToM (BRCB) 1 610K ynpasneHus xypHanom (LCB), umetot Takve atpubyTbl 6510ka ynpas-
NeHns, KoTopble, Kak npaBunio, MoryT 6biTb HACTPOEHbI Ha onpegeneHHoe 3HavyeHne. B M3K 61850-7-2 onpege-
NIeHbl CEPBUCHI A1 HACTPOIKM 3TUX aTpubyTOB BMEcCTe ¢ 6/10kaMu ynpasneHus. HacTpoiika 3HavyeHuii atpnbyTos
6/10KOB YNpaB/fieHNst orpaHNYnNBaeTCs KOHEeYHbIM aBTOMaTOM COOTBETCTBYHOLWWEro 6,10ka ynpasneHus.

Pexum paboTbl 3Tux 6/1I0KOB YyNpaBfeHUss COOTBETCTBYET 3HavyeHusaM ero Habopa aTpubyToB. ITn
3HAYeHMs Takke MOryT 6biTb CKOHC(OUTYPUPOBaHbI C UCMO/b30BaHeM thaiina SCL unm gpyrumm nokanbHbIMy
cpegcTBamu.

Bce aTpnbyTbl 6110Ka ynpaBneHuss MoryT 6bITb cUMTaHbl Apyrum IED-ycTpORCTBOM.
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6.4.2.4 [aHHble HacTpoek 1 610K ynpaB/eHna rpynnoii HacTpoek

[Ona gaHHbIX HACTPOEK, COAepXalluXcsa B HECKONbKUX NOTMYeCKNUX y3nax, TpebyeTcsa cneumanbHas obpa-
60TKa 3HAYEHUN BbIXOAHbIX AaHHbIX cornacHo MOK61850-7-4, HanpuMep HacTPOWKKM noruyeckoro ysna PvocC
MaKCMMasibHON TOKOBOW 3aluTbl C ynpaBaeHWeM No HanpsXXeHunto (pUCyHoK 16). laHHble HacTpoek (Hanpumep,
AVCrv, TmACrv, TmMult nT. 4.) UMEIT CTO/IbKO 3HAYEHWUI, CKONbKO OonpefeneHo rpynn HacTpoek. Kaxaas
rpynna HacTpoek uMeeT COBMECTUMbIA Habop 3HAYEHWUA.

each setting group
contains a consistent
set of values

active buffer

logical node (active setting group)

1
LN PVOC

Status information each DATA, e.g.,

,,RsDITmms*“is more

S%tgt”ags complex than the
Settings depicted valu_e (43).
The CDC of this data
Operating Curve Type (volt.) AVCrv 122 is ,,ING* = integer
Operating Curve Type (amp. TMACrv 3 status setting:
Time Multiplier TmMult 12 - setval
Min Operate Time MinOpTmms 435 - minval
Max Operate Time MaxOpTmms 564 - maxVal
Operate Delay Time OpDITmms 653 - stepSize
Type of Reset Curve TypRsCrv 45-- -d
Reset Delay Time RsDITmms V'
LN PDIF
Settings
Restraint Mode RstMod 9

logical node

active buffer (active setting
group)

Each setting group con-
tains a consistent set of

values

Status information

Settings

Operating Curve Type
(volt.)

Operating Curve Type
(amp)

Time Multiplier

Min Operate Time

Max Operate Time

nornyeckunii y3en

aKTUBHbIN 6ychep (akTMBHasA
rpynna HacTpoek)

Kaxpaas rpynna HacTpoek
MMeeT COBMEeCTUMbIii

Habop 3Ha4veHwui

NHdopmauus o cocTosn-
HUW

HacTpoiikn

Tun paboueii xapakrtepuc-
TUKN (HanpshkeHue)

Tun paboueli xapaktepuc-
THKM (TOK)

BpemeHHol koadhuymeHT

MuHMManbHoe BpeMsa cpa-
6aTbiBaHUA

Makc,
HUS

BpemMs cpab6aTbiBa-

Operate Delay Time

Type of Reset Curve

Reset Delay Time

Settings data

Restraint Mode

each DATA, e.g.,
"RsDITmms" is more com-
plex than the depicted value
(43)

The CDC of this data is
"ING" - Integer status set-
ting:

setting group

Bpems 3afiepxkn cpabatbl-
BaHus

Tun KpWBO BOCCTaHoOB/e-
HUs

Bpemsi 3afiepXxku BoccTa-
HOB/MeHUA

JaHHble HacTpoek

Pexum orpaHnyeHus

Kaxkablii ak3emnnap DATA,
Hanpumep RsDITmms, sB-
naeTca 60/1ee CNOXHbIM,
yeM M306paxeHHoe 3Haue-
Hue (43)

CDC aTux faHHbIX ABNAeT-
cs ING = HacTpoiikoi ueno-
UYNCNEHHOTO COCTOSAHUA

rpynnbl HacTpoek

PucyHok 16 — [laHHble HacTpoek (KoHUuenTyasbHoe npeacTaB/ieHue)
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N306pakeHHble 3HaYeHUA — KOMMEKCHbIE, T.€. KaXaoe U3 AaHHbIX UMeeT HEKUIA TUN, ABNSIOLLUIACA NPOun3-
BOAHbIM Knacca o6Lux aaHHblX. RsDITmms — nponssogHoe knacca o6wmx agaHHbiX ING. ING umeeT Heckonb-
KO aTpnbyTOB AaHHLIX, NepeyncneHHbIX B Tabnuue 4.

Tab6nwuua 4 — Boibopka HACTPOEK LIENOYUCTIEHHOTO COCTOSIHMS

Knacc ING
Nwms aTpubyTa Twn aTpubyTta FC TrgOp 3HaveHne/ananasoH 3Ha4veHus M/O/C
Data Attribute
Hacmpolika
setVal INT32 SP ACNSGM
setVal INT32 SG, SE AC_SG_M
KoHgpueypayus, onucaHue u pacuwupeHue
minVal INT32 CF 0]
maxVal INT32 CF (o]
stepSize INT32U CF 1 ... (maxVal - minVal) O
d VISIBLE DC TekcT 0]
STRING255

3HaueHuWs onpedeneHHON rpynnbl HACTPOEK, coAepXallmecs B AaHHbIX HAacTpoeK, MoryT 6biTb 3adaHl,
TONbKO ecnv aTa rpynna HaxoauTtcs B coctosiHum EDIT («PegaktupoBaHue») (Uto obosHaqaioT kak FC=SE; pe-
OaKTMpoBaHWe AaHHbIX HacTpolikn). MNMocne Toro kak 3agaHbl Bce 3Ha4YEHUA 3TOW rpynnbl, 3HAYEHUA STOW rpynnbi
MOTYT BbITb NOATBEPXKAEHBI KaK cCoAEpXallMe COBMECTUMbIA HABOp 3HaYeHWn. STOT BHOBb NOATBEPXKAEHHbIN
Habop 3Ha4YeHWU A 3aTeM MOXET BbITb BbIOpaH Ans UCMOMb30BaHWUA NPUNOXEHNEM (rpynna HacTpPoeK B aKTUBHOM
cocTosiHun: FC=SG; akT1BHbIE AaHHbIe HACTPOEK).

3HauveHue setVal rpynnsl FC=SP o3HayaeT «NpocTble» AaHHble HAacTpoekK (yCTaBKy), TpUMEHSIoWmnecs B
TOM cnyyae, korga mogenb ynpasneHusl Fpynnoi HacTpoek He nogaepXuBaeTcsl. ATO 3HaYeHUe MoXeT BbITb
3apaHo Kak 0BbIKHOBEHHbBIN aTpubyT AaHHLIX.

6.4.3 Mogenb Bxoaa

6.4.3.1 CH60p BXOAHbLIX aHANOrOBbIX CUrHaNoOB

KoHuenuus cbopa BXOOHbIX aHanoroBblX curHanoB wu3obpaxeHa Ha pucyHke 17. Kak npasuno,
HeobpaboTaHHbI curHan MoxeT npeobpasoBbiBaThCs (hopMupoBaTenem curHana. ina Hactosweln mogeny aHa-
NOroBbIA BXOA4HOW cUrHan He cylLiecTBYeT B BUAE AaHHbIX, MokKa OH He Nnpeobpa3osaH U3 aHanorosow ¢popmel B
umdposyto. YactoTa onpoca (aTpubyT gaHHbIX smpRate koHurypupyembix 4aHHbIX) onpeaensieT, ¢ Kakoi nepu-
OQIMYHOCTBLIO crieflyeT NPOBOAUTL BbIBOPKY 3TOr0 3HaUEHUs1. YCNoBUSA, KOTOPbIE AOMKHbLI 6bITb BLINONHEHLI A0
TOrO, KaK 3HayeHe MoXeT BbITk NepegaHo (Mogenvpyemsle kak aTpubyT AaHHbIX instMag aTux AaHHbIX, Hanpu-
Mep, 3Ha4yeHve HanpshkeHWsl onpeaeneHHon a3kl — pucyHok 18), MoryT BkntovaTh B ceba sHaveHus cneayro-
Lmx aTpubyTOB:
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Service «subEna»

Value (local issue)
Block/Unblock (local issue)
oper. block

oper. Unblocked

subst.

unsubst.

Quality change (qchg)

IEC 61850-7-3

Cepsuc subEna

3HayeHve (nokanbHOe BO3-
felicteue)

BnoknpoBka/HET  610KK-
poBKM (flOKa/IbHOE BO3fEi-
cTBUYE)

onepauus 610kMpoBaHa
onepauus He 6710KMpoBaHa
noACTaHOBKa

HenoacTaHOBKa

VI3MeHeHVe KadecTBa
(qchg)

Intermediate Value

operatorBlocked

substituted

Quality
Substitution Value
Signal Conditioner

Input (Signal) from
process/application

IEC 61850-7-3

FOCT P M3K 61850-7-1—2009

MpomexyTouHoe 3HauyeHue

BnoknposaHo onepartopom

noactaBneHo

Kavectso
3HayeHve noaCcTaHOBKM
dopmupoBsaresib curHana

Bxoa (CurHan) ot npouec-
ca/npunoxeHuns

M3K 61850-7-3

PucyHok 17 — Mogenb Bxoda [/ aHa/IoroBbIX 3Ha4YeHuit (atan 1) (koHuenTyanbHoe npeacTaBieHne)

- «KOMMYTaTOp» AaHHbIX NOACTABNAATL/HE NOACTABNATL (MOAENUpyeTca Kak aTpubyT AaHHbix SubMag aTux

[laHHbIX, HanpUMep, HanpshkeHne onpeaesieHHol dasbl);

- 61okupyemblii NN He 610KMPYyEMbI/i ONepaTopomM «KOMMYTaTop».
B pe3ynbTate 3TUX NepBbIX LWAroB NOSABAAETCA «NPOMEXYTOUHOE 3HaYeHne» (noka elle aHanoropoe 3Ha-
YyeHue), 4ONOSTHEHHOE COOTBETCTBYOLWER MHOpMaL et o kayecTse.
6.4.3.2 O6paboTKka, KOHTPO/Ib 3HAYEHMNS aTpUbyTa AaHHbIX U 0OGHapPYXeHne cobbITUA

«pomMexyTouyHoe 3HauYeHne» NUCcnonb3yeTcsa A8 pasIMyHbIX Leneil, B nepeyto ovepeab ANns npeacrasne-
HUSI B KAYEeCTBE MTHOBEHHOTO 3Ha4YeHWs aTpnbyTa AaHHbIX (Be/IMUYNHBI) OoNpeAeneHHbIX AaHHbIX. DTOT aTpmbyT
JaHHbIX HasbiBaeTca iNstMag ¢ dpyHkumoHanbHoli ceszblo FC = MX (sBnsioweiics 3HaueHneM uamepsiemoit
BE/IMYNHbI). MTHOBEHHOE 3HAUYEHMWEe HU C Kakol onuumei nycka He cBsi3aHo.
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BTOpOI7I BapuaHT UCMNOJ/Ib30BaHNA — 3TO pacyeT 3HAYEHUsA 30Hbl HEYYBCTBUTE/IbHOCTM 3HayeHus magd.

3HavyeHue 30Hbl HEYYBCTBUTEIbHOCTU JOJ/IXKHO ObITb OCHOBAHO Ha pac4yeTe 30Hbl HEYHYBCTBUTE/IbHOCTU U3 instMag,

Kak MokasaHo Ha pucyHke 18. 3HaueHne Mag A0/MKHO 06GHOBNATLCA MO TeKyuwemy 3HadeHuto instMag npu nsme-
HEHWMN 3TOro 3HAaYeHNA B COOTBETCTBMMU CO 3HaYeHneM napametpa KoHdurypauumn db aTux gaHHbix.

PrcyHok 18 — 3HaueHMe 30Hbl HEUYYBCTBU-
TenbHOCTM (KOHLUEeNTyasbHOE NpefcTaBfe-
Hue)

data value and

3HaueHne KoHMUrypauuu 30HbI HeuyBcTBUTeNbHOCTM db
[O/KHO 6bITh 3a/,aHO0 KaK OTHOWEHWE Pa3HOCTM MeXay MakcuMasb-
HbIM Y MUHUMa/bHbIM 3HAYEHUSIMU TEXHOTOTMYECKOTO U3MEpeHUs,
BbIpaXEHHOE B CTOThbICAUYHbIX AONAX.

MpnmedaHune — 3HavyeHne db He nmeeT Huyero obuero c
TOYHOCTbIO AAHHbIX, ONpeAensiemMoii kak TOYHOCTbIO aHasIoroBoro npe-
o6pasoBartenisi, Tak ¥ TOYHOCTbIO aHanoro-umcpoBoro npeobpasosa-
HYSA.

Kak TONbKO M3MeHsieTcsi 3HauyeHue mag,cpasy Xe BO3HU-
KaeT BHyTpeHHee cobbiTe. 3HAaYeHe 30Hbl HEYYBCTBUTENbLHOCTH
mag 1 co6biTve (M3MEHEHME JaHHbIX — B COOTBETCTBUU C Onuuel
nycka TrgOp=dchg) pocTtynHbl Ans pganbHeiwunx peicTeui,
Hanpumep CoCTaBeHNst OTYETOB WM PerucTpauumn BxypHane.

monitoring process

data attribute .
data attributes

internal event values
instMag
instantaneous instantaneous (FC=MX)
masgﬁg' neai:;’ﬁ- nn Intermediate
Value
mag (FC=MX,
deadbanded deadbanded TrgOp=dchg)
value - value' _mr
data change ,1 deh b (FC=CF)|
(dchg) ’
< Report range (FC=MX,
Log range range TrgOE—dchg)
< of value. ofvalue' =hh )
data change - « | - V hnLim, ..
m«l-- dch * UILi =
(dchg) g UlLim (FC=CF)
quality (FC=MX,
. . TrgOp=qch
quality quallty. 990"0 d(? mg)
of value - of value "invalid operBl., subst.
data change ,| h
(achg) achg Quality change
(qchg)
. timestamp . t (FC=MX
umestamp - ( ) timestamp from
sample process
IEC 61850-7-2_sngipatavalue Response IEC 61850-7-4/3
data value and internal 3HauyeHuwe gaHHbIX U BHYT- data attribute aTpunbyTbl AaHHbIX
event peHHee cobbiTue
data attribute values 3HayeHus atpubyToB gaH- instantaneous measured MFHOBEHHOE V3MEPEHHOoEe
HbIX value 3HauyeHue
monitoring process npouecc KoHTpons Intermediate Value MpomeXxyToyHoe 3HadeHue

PucyHok 19 — Mogenb Bxoga ANs aHa/I0roBbix 3Ha4YeHuid (atan 2) (KoHUenTyasbHOe npeacTaBneHune), nuct 1
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deadbanded value 3Ha4eHue 30Hbl HEYYBCTBU- || good, ... Xxopoues, ...
TENbHOCTU
quality of value KayecTBO 3Ha4eHus invalid HegencTBUTENbHOE

timestamp

BpeMeHHaa MeTKa

operBl., subst.

onepaTtmeHasi GNokKMpoBKa,
nogcTaHoBKa

data change (dchg)

u3ameHeHne gaHHbIx (dchg)

Quality change (qchg)

MameHeHne kavecTBa (gchg)

Report Otyer timestamp from sample BPEMEHHas MeTKa npouec-
process ca onpoca
Log KypHan GetDataValue Response OtBet GetDataValue

range of value

ananasoH 3HaveHus

IEC

M3K

PucyHok 19, nucer 2

TpeTuii BapnaHT NCMOSNb30BaHNUS — 3TO KOHTPOJIb KMPOMEXKYTOUHOIO 3HAaYEHWUs» NS onpedeneHns Teky-
Lero AvanasoHa aHHoro 3HadyeHus. lnanaszoH MoXeT BbiThb Taknm, Kakoi nokasaH Ha pucyHke 20.

range validity detail-qual
high-high questionable outOfRange
max
high-high good
hhLim
high good
hLim
normal good
ILim
low good
lILim
low-low good
min
low-low questionable outOfRange
Range gvanasoH normal HOpMarnbHoe
Validity OOCTOBEPHOCTb low HU3Koe
detail-qual getanuaaumsa kadecTtea low-low BeCbMa HU3Koe
max max (Makc.) questionable HEeJOCTOBEpHOe
min min (MWH.) good xopolwee
high-high BbICOKOE OutOfRange outOfRange (BHe gmana3so-
) Ha)
high BbICOKOE

PucyHok 20 — 3HaveHusi guanasoHa

Kak TonbKko n3MeHseTcs s3HadyeHue mag, cpasy xe hopMupyeTcs BHyTpeHHee cobbiThe. 3HaueHne 30HbI
HeYyBCTBMTENBHOCTM mag 1 cobbiTe (M3MeHeHUe aHHbIX — B COOTBETCTBUM ¢ onuumeit nycka TrgOp=dchg)
OOCTYNHbI ANs AanbHEWLNX AeACTBUIA, HanpuMep COCTaBNeHUs OTHETOB UM perncTpauun B XXypHare.

29



FOCT P M3K 61850-7-1—2009

B fononHeHve K pasfiMyHbiM 3Ha4YeHuaM 3Tn Agsa atpubyTta quality nt (BpemeHHas meTka) AOCTYMHblI B
nwb6oe BpemMs. BpeMeHHass MeTka onpefiensieTcss B MOMEHT onpejesieHns n3MeHeHns 3HavyeHna atpnubyTos faH-
HbIX mag v range. IsameHeHne B atpubyTte quality Takxe MOXeT 6bITb UCNOML30BAHO A8 (DOPMUPOBAHUSA BHYT-

peHHero cobbITuS.
CobbiTuS,

KOHLEeNnTyarbHO MpefcTaB/ieHHble Ha npaBoii

CTOpOHe

pucyHka 19,

onpegeneHsl B

M3K 61850-7-4 n MK 61850-7-3. Ha 3TOM pucyHKe cneBa M Ha pUcyHke 21 nokasaHbl (KOHLENTya bHO) onpepje-
neHusn, npeacrtaBneHHble B MOK61850-7-2.

Reporting
Buffer

Report formatting

Buffered Report

Unbuff. Report
Grouped by Data Set

Logging
Log formatting

Log Entry

IEC 61850-7-2

CocTaB/ieHMe oTyeTa

Bytep

Co3paHue oT4yeTa

OT/IOXEHHbI OTYeT

HebyheprsoBaHHbIli OTYET

IpynnupoBaHo no Habopy
JaHHbIX

Pervnctpauus
CosgaHuve xypHana

3anucb B XypHane

Query
Log object

instantaneous measured

value

deadbanded value

quality of value

timestamp

data change (dchg)
range of value

quality change (qchg)
IEC

3anpoc
O6BLEKT XypHana

MrHOBEHHOE
3Ha4vyeHune

Nn3MepeHHoe

3HayeHune 30Hbl HeYyyBCTBU-
TEJ/IbHOCTH

KayeCTBO 3Ha4deHud

BpeMeHHasa MeTka

n3mMeHeHne AaHHbiX (dchg)
AvnanasoH 3HayeHus
n3meHeHve kadectsa (gchg)

M3K

PucyHok 21 — Mogesnb Bblgaun oT4eToB M perncTpauumn (KoHUenTyasbHoe npeacTaBfeHne)

6.4.3.3 Bbigaya oTyeTOoB M perncTpauna gaHHbIX

BHYTPEHHWE COBbITUSI (TEXHOMNOTMUYECKME 3HAYEHUS, COOTBETCTBYIOLLME MYCKOBbIE 3HAYEHUS, KOTOPbIE BbiI3-
Ba/n cobbITUE, BPEMEHHbIE METKW W MHhopMaLns 0 KauyecTBe) UCMO/bL3YITCS Kak OCHOBaHUe Afa nycka npu
COCTaB/IEHNM OTHETOB U perucTpauun (pucyHok21). 3ta nHpopmauua rpynnupyeTcsa ¢ Ucnonb3oBaHnem Habopa
[JaHHbIX. Ha6op JaHHbIX AB/sieTC 6a3NCOM COAEPXMMOTO A1 COCTaB/IEHUS OTYETOB U pernctpayumn. B Habope
[laHHbIX COZlepPXaTcs CCbIIKM HA 3HAUYEHUS AaHHbIX U aTPUBYTOB AaHHbIX.
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Kakne MMeHHO 3HaYeHunst faHHbIX M aTpubyToB AaHHbIX [O/DKHbI ObITb BKOYEHbI B OTYETHI U 3aperncTpupo-
BaHbl BXypHase, onpegenseTt Habop faHHbIX. JJaHHY0 KOHLENUW0 NOACHAET Credytowmnii npumep.

ATpu6yT aaHHbix StVal gaHHbix MyLD/XCBR1 .Pos (nonoxeHue) Ha pucyHke 22 ykasaH B iBYX Pa3/inuHbIX
Habopax gaHHbIX. Ha aToM prcyHke n3obpaxeHbl ABa pa3/IMYHbIX 3K3eMnaspa HabopoB AaHHbIX, KOTopble 06pa-
LatoTcs KarpubyTam AaHHbIX NooXeHUs. B nsobpaxeHHOM cneBa ciyvyae Habop flaHHbIX obpaLlaeTcs K AeBATH
OTAENbHLIM 3/1IEMEHTAaM Habopa AaHHbIX (BCe — aneMeHTbl yHKUMoHanbHoli casisu ST): Pos.stVal — ato oguH
U3 LEBATM 3NeMeHTOB. B cnyyae ecnim anemeHT StVal 3anyckaeT UsMeHeHve, B OTYET JO/KHO GbITb BKIOUEHO
3HaYeHne UMEHHO A4/19 3TOT0 3/1IeMeHTa. B Habope faHHbIX, M306paXeHHOM € NpaBoli CTOPOHbI, NMEKOTCA TOJIbKO
[Ba anemeHTa. JaHHble POS (koTopble MMeloT LWecTb aTpubyToB AaHHbix: StVal, g, tuT. 4.) — 310 04uH U3 ABYX
anemMeHTOB. MNpy 3anycke U3MeHeHus B anemeHTe POS (Hanpumep, NocpeAcTBOM U3MEHEHWS B aTpubyTe AaHHbIX
stVal) nonxHo npon3oiiTn BKIOUYEHWEe 3HAUYEeHUIT BCeEX aTpUGYTOB AaHHbIX 3neMeHTa POS Ha6opa AaHHbIX (T. €.
NOSHbIV 3/1EMEHT, BK/UaloLuii B cebsl Bce LWECTb aTpubyToB AaHHbix stVal, g, t nT. a.).

stval changed produces Data set member
internal event shall be reported stval changed
Data set
MyLD/LLNO. TestRptl\ MyLD/LLNO. Tei/(kpt2. member
- MyLD/XCBR1 .Pos.s - MyLD/XCBRL1 Po: shall be
- MyLD/XCBR1 .Pos.q - MyLD/XCBR1.BIkOpn reported

- MyLD/XCBR1 .Pos't

MyLD/XCBR1.Pos.origin

MyLD/XCBR1.Pos.ctiNum

- MyLD/XCBR1.Pos.stSeld

- MyLD/XCBR1 .BIkOpn.stVal

- MyLD/XCBR1.BlkOpn.q

- MyLD/XCBR1.BlkOpn.t Report

datSetRef=MyLD/LLNO.TestRpt2
MyLD/XCBR1.Pos.stVal + value

QIF vew
:lq m=e EA

Report MyLD/XCBRL Pos.q + value
datSetRef=MyLD/LLNO.TestRptl MyLD/XCBRl.Pos.t+vaIue
MyLD/XCBR1 .Pos.stVal + valui MyLD/XCBRL.Pos.origin + value

MyLD/XCBR1.Pos.ctiNum + value
MyLD/XCBR1.Pos.stSeld + value

NOTE - All data attributes are functionally constrained by FC=ST.

MpumeyaHne — Bce arpubyTbl faHHbIX PYHKLMOHANbHO cBA3aHbl FC=ST/

stvVal changed produces Tpu wn3MeHeHUU stval 9 individual data set 9 oTAenbHbIX 3N1E€MEHTOB
internal event npoucxoauT BHYTpeHHee members Habopa AaHHbIX
cobbiTue

Data set member shall be 3nemeHT Habopa gaHHbix 2 individual data set 2 oTAaenbHbIX 3fleMeHTa Ha-

reported [Oo/MKeH 6biTb BkAOYEH B members 60pa AaHHbIX
oTyeT
stVal changed M3meHeHne stVal
Report Otuetr
+ value + 3HayeHue

PucyHok 22 — 2nemMeHTbl Habopa AaHHbIX W Bblgaya 0T4YeTOB

Habop fgaHHbIX onpegenseT, Kakve AaHHble A0/DKHbI ObITb MPOKOHTPO/IMPOBAaHbLI 1 BK/OYEHbI B OT4HeT. Che-
aylouias 3agada — onpefenntb, Korga v kak 4o/mKeH 6bITb BblgaH OTYET UM NpoBeAeHa 3annchb BXypHane no
JaHHo nHdopmaumn. Mogenb Bbigayun oTHeTOB 06ecneynBaeT gBa Tvna 6710K0B yNpaB/ieHns reHepauyeil otye-
TOB:

- Hebyhepun3oBaHHble 610K ynpasfieHns;

- 6ychepn3oBaHHble 610K/ ynpaB/ieHus.

Mogenb xypHana BkItovaeT B ce65 XypHan 1 670K ynpaBneHuns XXypHaiom.

MpuHUMNManbHble XapakTepPUCTMKN MeTOA0B AOCTyNa KAaHHbIM, o6ecneymBaemMbix MOK61850-7-2, npea-
cTaBneHbl BTabnuue 5.
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Tabnuua 5— CpaBHeHMe METOAOB AOCTyNa K AaHHbIM

y CpOUHbli BO3MOXHOCTb MoTepu ~ DO3MOXHOCTb nonyde- MocnepHee TUNOBON KIMEHT
€T04 noucka o6meH M3MeHeHwii (nocnepo- H1A MHcpopmaLm WSMEHEHNe NaHHBIX (45 e eauHcTBEH-
nHchopmaumeit BaTe/IbHOCTU) HECKONbKNMM CoxpaHserca HbIif)
KNneHTamu Ha...

Monnuur HET OA OA — bpaysep
(GetDataValues)

Hebydepuso- OA OA HET — GUI B peanbHOM
BaHHbI oTYeT BpeMeHu
BydepunsoBaH- OA HET HET Cepsep KoHueHTpaTop
HbIA OTYeT LaHHbIX
XKypHan HET HET JA Knuent Pa6oune
(ucnonb3yeTcsa cTaHumn
ona SoE peru-

cTpauum)

Kaxablii U3 3TUX YeTblpex MeTOLOB NOMCKA MMeeT CBOUM 0COGEHHOCTU. HeT HM 0fHOT0 MeToAa, KOTOpbIii
yA0BAeTBOPAN 6bl BCeM TpeboBaHMAM NpuaoxeHuii. Mpu NpoeKkTupoBaHnN CUCTEMbl paspaboTumnk OHKEH NPo-
aHann3upoBaTb 3T Tpeb6oBaHNS U CBEPUTL UX C (BHEAPEHHbIMU!) MeTogaMu, o6ecnevynBaeMbiMU YCTPOCTBOM,
KOTOpOe cooTBeTCTBYeT TpeboBaHUAM cepumn ctaHgapTos M3K 61850.

Ba3oBblii MexaHM3M 6ydheprn3oBaHHOM BbiAayn OTYETOB MOKa3aH Ha pucyHke 23. BydepnsoBaHHasa v Heby-
hepusoBaHHas Bblgavya 0OTYETOB HauMHaeTCca ¢ KOHUrypuposaHua 6/10K0B ynpasaeHnsa otyetamu. Boigaya oT-
4yeTOB HauynHaeTCHA C yCTaHOBKM aTpubyTa paspeweHus 6ycdepa Ha TRUE; yctaHoBka Ha FALSE 3anpeuwaet
Bblfjayy OTYETOB.

client server

configure buffered RCB
establish and
enable buffered RCB

enable subscription

report values

monitor values of
members of data set

continue monitor
values of members of
data set and buffer
values

association lost

association available
continue repgrting f
(buffered and new)
tsequence-of-events (SoE)

disable buffered RCB disable subscription

client KNNEHT establish and enable YCTaHOBUTb W paspewmnTb
subscription noanucky
server cepsep configure buffered RCB KOHchurypuposaTb 6ycepu-
30BaHHbIN RCB
initiate subscription MHULMMPOBATb NOANUCKY enable buffered RCB paspewnTb 6ydhepusoBaH-
Hbin RCB

PucyHok 23 — Bnok ynpasneHus 6ydepn3oBaHHbIM 0T4ETOM (KOHLeNnTyasibHoe npefcTaBneHune), nuct 1

32



monitor values of members
of data set

KOHTPONUPOBaTb 3HAYEHUA
anemeHToB Habopa paH-
HbIX
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continue reporting (buffe-
red and new)

npogonkatb Bblgaqy oT4e-
ToB (Bychepn3oBaHHbIX ¢
HOBbIX)

report values

BblAaTb OTYEeT NO 3Ha4Ye-
HUAM

association available

accoumauma goCTynHa

wait for reports, receive

reports

Xaatb OTYeThl,
OoT4yeThbl

nosny4artb

disable subscription

3anpeTnTb NOANUCKY

association lost

accoumnauumsi noTepsiHa

disable buffered RCB

3anpetutb 6ycepusosaH-
Hbii RCB

continue monitor values
of members of data set
and buffer values

npogonKaTb KOHTPOIb 3Ha-
YeHui anemeHToB Habopa
AaHHbIX U 3HaYeHuin Oyde-

sequence-of-events (SoE)

nocneaoBaTtenbHOCTb  CO-

6biTHiA (SOE)

pa

PucyHok 23, nuct 2

OcobeHHocTb 6noka ynpaeneHusi bycdepnsoBaHHLIM OTHETOM COCTOUT B TOM, YTO OH NMPOAOIDKAET BbINON-
HATb Byhepm3aLMio AaHHBIX COBLITUS MO Mepe UX NOSIBNEHWUS B COOTBETCTBUW € paspeLleHHbIMU ONUUsIMU Mycka
B Cryyae, Hanpumep, noTtepu cassu. MNpouecc hopmMmupoBaHUa 0THETOB NPOAOMKAETCs 40 MOMEHTa BOCCTaHOB-
neHws cesan. brnok ynpaenerus 6ycdepraoBaHHbIM OTHYETOM rapaHTUpyeT nocneaoBaTernibHOCTb COBbITUIA (SOE)
Ao onpeaeneHHbIX LienecoobpasHbIx npeaenos (Hanpumep, pasmep bydepa u MakcumansHoe BpeMsl NpepbiBa-
HWSY).

Briok ynpasneHus HebydeprsoBaHHbIM OTHETOM He nogaepxusaeT SoE B criyyae noTepu CBA3U.

Briok ynpaeneHusi 6ycepusoBaHHbLIM OTYETOM UMEET HECKONbKO aTpuByTOB, KOTOpbIE YNPaBsiioT NpoLiec-
COM Bblaun 0TYETOB, HAaNpUMep:

RpdID ynpasneHne — obecneunBaeTcs KNIMEHTOM ans naeHtudunkaumm 6noka ynpasneHust 6ychepunsosaH-
HbIM OTHETOM;

RptEna — ans gucTaHuMoHHOro paspeLleHus/3anpeLLeHrs NpoLecca Bbldayuy OTYETOB;

DatSet — obecneunBaeT ccbifiki Ha TOT HABOP AaHHbIX, 3HAYEHUS KOTOPOro AOSKHbI BbITb BKNHOYEHbI B
OTYET;

ConfRev — cogepxuT Bepcuio KoHUrypaLmmu ans 0603HaueHus yaaneHusi anemeHTa Habopa gaHHbIX v
nepeynopsiioHeHnsi 3NeMeHTOB;

OptFlds — ykasbiBaeT onumoHansHble Nonsl, KOTopble A0MKHbI ObITh BKIIOYEHbI B OTYET:

- NOPSAKOBLIA HOMEp AN1A COXPaHeH s NPaBUNbHOW NocneaoBaTeNbHOCTU COBLITUN;

- BpeMeHHas MeTka oT4eTa AN MHDOOPMUPOBaHUS KNUEHTa O BpeMeHU Bbldaqn oTYeTa;

- IPUYMHA BKITFOYEHNA ANS yKasaHUst MYCKOBbIX YCIOBUIA, KOTOPbIE OblY MPUHMHON BKITHOYEHNUSA 3HAaYEeHUS B
OTYET;

- UMst Habopa gaHHbIX ANA yKasaHWs, U3 Kakoro Habopa AaHHbIX Bblv creHepupoBaHbl 3HaYEHUS;

- CCbIfIKa Ha AaHHble ANA BKNOYEHUA 06 EKTHBIX CChINOK Ansl 3HaYeHUN;

BufTm — ykasbiBaeT Bpemsi oXugaHust nocrie Toro, kak B HEKOTOpPoM Habope AaHHbIX MPOU3O0LLN0 NepBoe
cobbIThe (CM. pUCyHOK 24);

SeqNum — TeKkyLLUA NOPSAKOBLIA HOMEP OTHETOB;

TrgOps — (onuuun nycka) ykasbiBaeT NPUYMHLI, KOTOPLIE MPUBESU K Bbidade 610KOM ynpaBneHnsa 3Ha4eHns
B oT4eT. TakvmMu npuymMHammn MoryT 6biTb usmeHeHne gaHHbIx dechg, o6HoBneHWe AaHHLIX dupd Unn nsmeHeHne
kadecTBa qchg aTpubyTa faHHbIX B NOrMYECKOM y3ne;

IntgPd — (nepuog coxpaHHOCTW): Bbigaya OTYETOB MO BCEM 3HAYEHUAM, UHULMUPOBaHHAA CepBEepOM B 3TOT
nepuvog;

Gl — (06LWmin onpoc): MHULMMPOBAaHHAA KIIMEHTOM Bbigadya 0THETOB NO BCEM 3HAYEHUAM;

PurgeBuf — yctaHoBneHHbIli Ha TRUE, ykasbiBaeT Ha yaaneHue Bcex elle He NocNaHHbIX COBbITUNA.

Ecnu ecTb BepOSITHOCTb TOrO, YTO NMOCe NepBOro cobbITUS NPON30AAYT HECKONBLKO APYrMX COBLITUN B He-
nocpeacTBeHHoW 6nNM30cTU OT NepBoro cobbiTUs (PUCYHOK 24), TO cepBep MOXET YMEHbLUUTL YUCAO OTHETOB,
NpUMeHSIILLMX aTpubyT GydbepHoro BpemeHu. Ecnin B TedeHWe 3Toro BpeMeHU NpoucxoasT USMEHEHUs, 3To NpUBOaUT
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Mo OKOHYaHMM GY(EepPHOro BpeMeHU K Bbljaye oTyeTa, B KOTOPOM yKa3aHbl BCce U3MEHEHUs (B COOTBETCTBUMN C
npuuyvHaMmn 1 c onpejeneHnemM COOTBETCTBYHOLWEro Habopa AaHHbIX, 3a4aHHbIMK A8 onpejesieHHOoro 61oka
ynpaBneHus oTyeTamu).

event
buffer time

changes occurring during that
time result in a report at the end
of the buffer time

cobbiTne
6ycpepHoe Bpems

M3MEeHeHNs, npoucxoasuine B
3TO Bpems, NPUBOAAT K Bblgaue
oTyeTa No OKOH4YaHuKM BydepHo-

changes occurring during that time result ro BpeMeHu
in a report at the end of the buffer time

PucyHok 24 — BydepHoe Bpems

B Takom oTyeTe MOryT 6bITb NOCNAHbI TONIbKO 3HAYeHUSA (B COOTBETCTBUM C MPUYNHAMU U C ONpeseneHnem
COOTBETCTBYIOLWWEro Habopa AaHHbIX, 3afaHHbIMK 419 onpefeneHHoro 6/10ka ynpasneHus otyetammu) 6e3 Kakoi-
NM60 06bEKTHOI CCbIJIKM AAaHHBIX N aTpMBYTOB AaHHbIX. B 3TOM criyyae 06beKTHbIe CCbINIKM MOTYT 6bITb yAasieHbl
n3 onpegeneHns Habopa faHHbIX (CM. HUXe). B oTueTe Takxe MOryT 6biTb NepefaHbl 06 bEKTHbIE CCbISIKN AaHHbIX
naTtpnbyToB flaHHbIX BMECTE C COOCTBEHHO flaHHbIMU.

Ecnn, Bo-nepBbIX, B OTYET BMECTE CO 3HAYEHUAMMU HEe BK/IIOYEHbI HUKAaKME 0O6BbEKTHbIe CChIJIKU W, BO-BTO-
pbIX, €C/IN B OTHET JOJDKHbI ObITb BK/HOYEHbl TO/IbKO 3HAYEHUA 414 NOLMHOXECTBA 3/IEMEHTOB Habopa faHHbIX,
TO co3gaeTcs ycnoBue 45 onpefeneHns, KakuM UMEeHHO 31eMeHTaM NpuHanexart BK/IoYeHHble B OTYET 3Haue-
Hus. OTob6paxeHne SCSM, onucaHHoe B MOK 61850-8-1 [2], onpefenseT BkAYEHNE BUTOBOW CTPOKM 415 yKa3a-
HUS anieMeHTa Habopa faHHbIX. [TopAL0K 31IeMEeHTOB Habopa faHHbIX f0/KeH OblTb YCTAHOBJIEH COMNMACcHO UX
onpegeneHuto B Habope AaHHbIX. Ha pucyHke 25 npuBefeH Takoi npumep.

B Habope faHHbIX cofepxartcsa ABa 3/IeEMeHTa B yka3aHHOM nopsigke. B oTueTe c BK/IOUYEHHON 6UTOBOW
CTPOKOW ecTb ABa 6uTa, 3HAYEHNSA KOTOPbIX YKa3biBalOT, MPON3BOAHLIMU KaKUX 31EMEHTOB ABMSAKTCA AaHHble
3HayeHus. MepBblii 6UT— nornveckasn eguHnua (TRUE); cnegoBatenbHo, 3Ha4YeHUSA B PUTYPHbIX CKOBKax — 3TO
3HaueHus anemeHta MyLd/XCBR1 .Pos. N5 BTOPOro ajfieMeHTa B 0TYET He BK/I0UYEHbl HUKakKue 3HaveHusa (BTo-
poii 6UT ABASAeTCS ormyeckum Hynem, FALSE). OTyeT ¢ BKIIOYEHHON GUTOBOI CTPOKOI/ MO3BONAET ONTUMMU3NPO-
BaTb AJ/INHY COOBLLEHNA C OTYETOM.

stVal changed f Data set

member

% MyLD/LLNO.Tesftpt2 ~-r shall be

" - MyLD/XCBR1 .Pos reported

@@ﬂ - MyLD/XCBRL .BIkOpn
[ZE
¢ b
)
Report Report

datSetRef=MyLD/LLNO. TestRpt2 \datSetRef=MyLL ‘LLNO.TestRpt2

MyLD/XCBRL1 .Pos.stVal + value
MyLD/XCBR1.Pos.q + value
MyLD/XCBRL1 .Pos.t + value
MyLD/XCBR1.Pos.origin + value
MyLD/XCBR1.Pos.ctiNum + value
MyLD/XCBR1.Pos.stSeld + value

— inclusion-
86 character bitstring

PucyHok 25 — SnemeHTbl Habopa AaHHbIX U BKIIOYEHWE GUTOBOI CTPOKW, ANCT 1
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stval changed M3meHeHune stVal value 3HayeHune

Data set member shall be 3nemeHT Habopa faHHbIX 86 character 86 cumBO/I0B

reported [O0/DKEH ObiTb BK/OYEH B

oTyeT

2 individual data set mem- 2 oTAenbHbIX 3/1IEMEHTA Ha- 2 bit 2 buta

bers 6opa AaHHbIX

Report Otyer inclusion-bitstring BK/lOYEHHas  6uToBas
CTpoOKa

PucyHok 25, nuct 2

Mogenb pernctpauun obecneuymBaeT XypHan ANA XpaHeHUs 3HauvyeHuii (3anuceli B XkypHane). bnok
ynpaB/ieHNsA XXypHasoM KOHTPOAMPYeT, KOMY NpuHagiexart 3HaueHnsa faHHbIX W KOrga 3TW 3Ha4YeHusa AaHHbIX
JO/KHBbI 6bITb COXpaHeHbl B XypHane. )XXypHan opraHvM3oBaH Kak KonbueBoOl bydep, Kak noka3aHo Ha
pucyHke 21. Yucno 3anuceil, KOTopble MOTyT 6bITb COXPaHEHbl, 3aBUCUT OT pa3Mepa 3anuceil B XypHane u ot
pasmepa 6ydepa.

MprumeyaHune — Ha KOHCTPYKLMIO XypHAsa OKasblBAKT BIMSIHUE HECKOSIbKO (DakTopoB. MpoekTupoBaHue
CUCTEMbI [O/MKHO BbITb OYEHb TLLATENbHBIM A1 TOTO, UTOGbI peanmsauus WM KOHGUIypauus xypHana, a Takke 6/10Ku1
ynpaBfieHUs1 XypHa/IoOM YAOBNETBOPSAN TPeOGOBaHUAM NPUIOXKEHNA. PekoMeHAauMy Mo NPOEKTUPOBAHWIO CUCTEMbI
BbIXOAAT 3@ 06/1aCTb MPUMEHEHUS1 HACTOSLLErO CTaHAapTa.

Ha pucyHke 26 nokasaH npumep xypHana nTpex 6/710k0B ynpas/ieHns XypHanom. Mepsblii aTan cocTonT B
KOHUTypMpOBaHUM 1 aKTUBMPOBaHMM 6/10KOB ynNpaBneHus XypHanom. Mocne akTMBMPOBaHUS accoumanmus ¢ gaH-
HbIM CEpBEPOM MOXET 6bITb 3aKpbiTa. 3anucy COXPaHATCA BXypHane no Mepe ux NOCTYNAeHuUs AN BKAYe-
HWA BIXXypHas. XXypHasbl COXpaHATCA N0 BpEMEHN cnefoBaHna. OTO NO3BONAET NosyyaTb NepeyeHb Nocaeo-
BaTesIbHOCTN CO6bITUIA (SOE).

PucyHok 26 — Bnok ynpaBneHusi XypHasiom (KoHuenTyanbHoe npegctaBnexve), nuct 1
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Log CB

umio eanHMYHoro 6noka yn-
paBleHns1 XypHanom

client KITUEHT association opened accoumnaums oTKpbITa

server cepBep query log by entry/time 3anpoc XypHana no 3anucw/
BPEMEHMU

initiate logging of a single | nhuunmpoBate perunctpa- || ListOfLogEntries ListOfLogEntries (nepe-

YeHb 3anucelt XypHana)

establish and enable a Log
CB

YCTaHOBWTb Y aKTMBUPOBATL
610K ynparneHus xypHa-
nom

disable a Log CB

oTKnouMTL Brnok ynpasne-
HUA >KypHanom

configure Log CB koHcburypupoBsaTb 6510k yn- || sequence-of-events (SoE) | nocnegosatenbHOCTb  CO-
paBneHus XypHanom 6biTHii (SOE)
enable Log CB akTvBmposaTtb 6nok ynpae- | LOG KYPHAN
NeHns1 XypHanom
association closed accoumaumsa 3akpbita LCB brnok ynpaBneHusa xypHa-
nom
query log entries 3anpocuTb 3anucu B Xyp- | Data Set Habop aaHHbIX
Han
log entry 3anucb XypHana

PwuecyHok 26, nuert 2

XKypHan (He 6ok ynpaBneHus XXypHaioM) aktueeH B nitoboe Bpemsl. PaznuuHblie 610ku ynpasneHus xyp-
HarfioM NO3BOSSAOT XPaHUTb B XKypHane WHbopmaLmio U3 pa3nnMyHbix Habopos AaHHbIX. Kaxablil 6510k ynpasrie-
HWS1 Ky pPHaOM He3aBUCUMM OT OCTasbHbIX 6y10KOB yripaBneHus.

Briok ynpaBneHust XKypHanom UMeeT HECKOSbLKO aTpubyToB, KOTOpPbIE YPaBAAoT NPOLECCOM perucTpaLum,
Hanpumep:

- RptEna gns aucTaHuMOHHOro paspeLueHust/3anpeLleHns npouecca permcTpaung;

- DatSet ob6ecneunBaeT ccbifik Ha TOT HABOP AaHHBLIX, 3HAYEHUSA KOTOPOro AOMKHbI ObiTb 3aperucTpupo-
BaHbl;

- TrgOps ykasbiBaeT NPUYUHBI, MO KOTOPLIM BAOK yNnpaBneHua AoMKeH CoOXpaHUTb 3annucb B XXypHane.
MpuunHbI, NO KOTOPLIM Kakas-NnMbo 3anuck AoMKHa BbITb COXpaHeHa B XypHane, MOryT 6biTb crneayowmmMm:
nameHeHve gaHHbix dehg, obHoBneHne aaHHbIX dupd nnu nameHeHune kadectaa gchg atpnbyTta AaHHbLIX B J1OMU-
YECKOM y3ne;

- nepuoa coxpaHHocTu IntgPd: pervctpauma Bcex 3HaYeHUA, UHULIMMPOBaHHAs CepBEPOM Ha OCHOBAHUU
3afaHHOro Neproaa;

- LogRef ykasbiBaeT, B kakoM XypHarie A0MKHbI OblTb COXpaHeHb! 3anuciu.

6.4.3.4 OgHopaHrosas nybnukauus sHa4eHUA AaHHbIX

OpHopaHrosas cea3bL obecneunsaeT cepBUChl ANst 06MeHa 06LLmMMK cobbITuAMU Ha noacTaHuumn (GOOSE 1
GSSE; Ha ocHoBaHUY MHoroagpecHoro obmeHa) v Anst obmeHa BbIBOPOYHbIX 3HAYEHWI (Ha OCHOBaHUKM MHOroaa-
pecHoro unn ogHoaapecHoro obmeHa). Mpuem coobweHna GOOSE n GSSE o6bsacHeH B Mogenu Bxoda B 6.4.2.2.

Ha pucyHke 27 nokasaHbl Mogenu GOOSE v BbIGOPOUHbIX 3HaYEHUIA.

NMpumeyanune—Mogens GSSE (o6patHo coBmectumas ¢ IEEE TR 1550 [8] — UCA — GOOSE) nogobHa
mogenun GOOSE (M3K). GSSE nuwb nogaepxuBaeTt HOUKCUPOBAHHYIO CTPYKTYPY AAHHBIX COCTOSIHUSA, KOTOPbIE AOITKHbI
6bITb ony6nukoBaHsl. laHHble aAnsa coobwenna GOOSE koHUrypupytoTcst HanoxeHnem HabopoB JaHHLIX, BKNIOHAOLWMX
B cebs1 nio6ble AaHHbIe.

Moaens GOOSE ncnonb3yeT 3HaueHUA AaHHbIX, KOTopble NyBnuKyTCA CrpynnMpoBaHHbLIMU B HaGopbl
AaHHbIX. MHOrMe AaHHbIe N aTpubyThl AaHHBLIX MOTYT BbITb UCMONL30BAaHbI ANA co3daHust Habopa AaHHbIX (Hanpu-
Mep, aHaNoroBbIX, ABOUYHbLIX UIA LENOYNCTIeHHBIX 3HAYEHWNIA).
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any data value

publisher
samples of
publisher measured values
multicast MHOroagpecHoe Instantaneous MrHoBeHHOe
unicast or multicast ofHoajpecHoe unn MHoro-  Status value 3HayeHne cocToAHUsA
afpecHoe
publisher cepBep ny6nukaymmn Sampled MV Bbl6OpOYHOE  MFHOBEHHOE
3HaveHune
any data value n6oe 3HayeHne AaHHbIX SMV formatting Co3pgaHne SMV
Application Mpunoxexune samples of measured BbIGOpPOYHbIE W3MEPEHHbIE
values 3HaveHuns
GOOSE formatting CospaHne GOOSE instantaneous measured  MIHOBEHHOE  W3MepEHHoe
value 3HauyeHne
Grouped by Data Set CrpynnupoBaHo no Habopy
JaHHbIX
PucyHok 27 — OpHopaHroas mogenb ny6avkauuym 3HavyeHuii faHHbiX (KOHUenTyanbHOe npeacTaB/ieHune)

B mogenn GOOSE ecTb HECKO/IbKO aTpnbyTOB, KOTOPbIE KOHTPONIMPYIOT Npouecc Ny6vkaunmn, Hanpumep:

- GoEna gna ancrtaHuMoHHOro paspeLueHunsa/3anpeLeHuns nybavkaumm,

- ApptO paccbinaet cooblieHne, KOTOpoe A0/MKHO 6bITb MCNOMb30BAHO Kak PYKOBOACTBO A1 NPUHMMAK-
LLLero NPUIOXeEHUS;

- DatSet o6ecneunBaeT CCbI/IKM Ha TOT HABOP faHHbIX, 3HAYEHUSA KOTOPOro AO/HKHbI ObITb ONY6/IMKOBAHbI;

- ConfRev coaepxuT Bepcuto KoHdurypaumm ana 0603HaveHns yaaneHus anemeHTa Habopa faHHbIX, win
nepeynopsagoYeHnsa 3/IEMEHTOB, UK 3aMeHy cCblsikn DatSet;

- NdsCom yka3sblBaeT B CO06LLEHNM, YTO TPebyeTCst HEKOTOPbLI BBOA B AeCTBME.

To, kakoe cob6biTMe 3anyckaeT nybavKauuio 3HaYeHuii, a Takke Kak 4acTo M HAaCKOMbKO GbICTPO AOMKHBI
ny6mkoBaTbCA 3HAYEHUS, BbIXOAUT 3a 0611aCTb NPUMEHEHUST HACTOSALLEro cTaHaapTa.

6.4.3.5 Tly6nvkauus BbIGOPOYHOro 3HAYEHNS

B mogenu ny6nukauum BblI6OPOYHOro 3HAYEHUA €CTb HECKObKO aTpubyToB, KOTOPbIE KOHTPOIMPYIOT NpPo-
Lecc nybnvkauuu, Hanpumep:

- SvEna ana agucTaHuMoHHOro paspelleHus/anpellermns nyénavkaumm;

- MsvID paccblnaet coobLieHme, KOTOpoe A0/MKHO ObiTb MCMOIL30BAHO Kak PYKOBOACTBO 4151 NMPUHMMA0-
LLero NPUIoXeHNs;

- DatSet o6ecneynBaeT CCbINKM HA TOT HABOP AaHHbIX, 3HAYEHUST KOTOPOro JO/MKHbI ObITb ONY6/MKOBaHbI;
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- ConfRev cogepxuT Bepcuio koHhurypaumm aaa o6o3HavyeHus yaaneHus aneMmeHta Habopa gaHHbIX uim
nepeynopsgovyeHuns aneMeHToB b0 3ameHy ccbiikn DatSet;
- SmpRate onpeaenseT BbIGOPOYHbIE 3HAYEHMWS HA 3/IEMEHT.

7 MpuknagHo nogxopn

7.1 BBepeHue

B KayecTBe npumMepa 1cnosib3osaHnsa (PUCYHOK 28) nokasaHo rnepektoyeHune BoikioyaTens. Oneparop Ha
ynaneHHom HMI-nHTepdeiice npegnonaraet AUCTaHLMOHHO NepeknlymnTb BbikaovaTens. HMI-komnbloTep 1
BbIK/lOYaTe b AO/MKHbI paboTaTb COBMECTHO (B3anMOAeNCcTBOBaTb). Bo-nepBbIX, KOMMNbIOTEPY HEO6XOAMMO 3HATb,
Kakyl MH(OpMaLuio OH Ao/mkKeH nepegartb |IED-ycTpoiicTBy, NpeAcTaBasoWeMy BblkayaTesnb (kak NpaBuio,
Ha3blBAEMOMY «TEXHOMIOTMYECKMM UHTepdeiicom»). Bo-BTOpbIX, €My Takke Heo6XoAMMO 3HaTb UMS 3TOro
IED-ycTpoiicTBa (Hanpumep, «Circuitbreakerl»), a Takke kakoil y Hero agpec. I HMI-komnbloTep (Ha pucyHke
cnesa), n IED-ycTpoiicTBO «circuitbreakerl» (Ha pucyHke cnpaBa) NoACOeANHEHbI K 06LLEeli KOMMYHUKaLMOHHOM
ceTn. HMI-nHTepdeiic nocblnaet ynpasnsioLLyo KomaHay Ha «Circuitbreakerl» Ha nepeknoyeHne nonoxeHus
BbIK/IOYaTeNs (BKNIOUUTL BbIKNOYATENb). [ocne 3aBepLieHns npouecca nepeknioyeHns natepdelic IED moxet
(ecnu 370 3a4aHO B KOHUrypaumm) nocnaTe Ha HMI-koMNblOTEp OTYET, NOKA3bIBAKOLLMIA, YTO MOMOXEHNE BbIK/IO-
yaTens N3MeHWnochb.

Pa3Hble nonb3oBarteni MOryT Mo-pasHOMYy HasblBaTb BblKNOYaTENb; OAWH MOXET WCMOo/b30BaTb UMS
«Circuitbreakerl», gpyroii moxeT Bbiopatb «CBK-2». M3OK 61850-7-4, 0CHOBaHHbI Ha noaxoae, ONMCaHHOM B
M3K 61850-5, cTaHgapTM3yeT MHOXECTBO COKPaLLEeHHbIX HAaUMEHOBaHWI (OyHKLMIA NOACTAHLUN U CBA3AHHOIO C
Heli o6opyposaHusa. CTaHaapTM30BaHHOE HauMeHoBaHue AN Bbiknoyarenss — XCBR. 3T0 HaumeHoBaHue mo-
XeT conpoBoxgatbcs cychdumkcom n npedmkcom: QIXCBR1 [cornaweHnst B OTHOWEHMN NpucBanBaHns NMeH
cMm. B 13.4, A.2, A.3 (npunoxeHune A) n M3K 61850-7-2].

real devices

HMI Command Cose Circuitbreakerl

- Position
computer Report (closed)

model of circuit breaker

Network in a real interface
real devices msnyeckne yctponcrtea Report (closed) OTueT (BK/IOYEHO)
bang «Bau!» Circuitbreakerl Circuitbreakerl
HMI computer HMI-komnbloTEp Position MonoxeHune
Command «Close» KomaHga Close («Bknto- model of circuit breaker in  mogenb Bbikn4aTens B pe-
UNTb») a real interface anbHOM WHTepdeiice
Network CeTtb

PucyHok 28 — ®usunyeckme ycTpoictea

MpUNoXeHNAM B KOMNbIOTepe (eNeBoli CTOPOHbI PUCYHKA 28) MOXET Takke NoTpeboBaTbCsi MHopMaLms:

- 0 peasibHOM (hM3UYECcKOM BbikIoYaTesne (NnacnopTHasa Tabnunyka, o6Lee COCTOSSHUE, HOMUHASbHbIE 3Ha-
yeHns NT. 4.);

- 0 peanbHOM ycTpoiicTBe (IED-ycTpoIiCcTBE), KOTOPOE CAYXUT XOCTOM /151 TEXHO/IOTMYECKOT0 MHTepdeiica
(nacnopTHasa Tabnuyka, obee COCToAHNE, peXxnm paboTel UT. 4.);

- 0 pexume paboTbl CEPBMCOB Bbl4auyn OTYETOB, ONpeaensawLemM nepegadyy oT4eTOB COCTOSAHUA.

B fononHeHue onepatop (MM KOMMbOTEP, NP UCMONb30BaHUM KaKOro-1160 aBTOMAaTUYECKOrO pexmuma)
MOXEeT N3MEHUTb aKTUBHYIO Fpynny HACTPOeK PYHKLMM 3almUTbl Ha KaKy-1M60 Apyryto rpynny HacTPoek, MoXeT
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ANCTaHUMOHHO KOH(PUIypmpoBaTb PEXMM Bblgaun OTYETOB WM 3anpoCUTb NOACTAHOBKY (PMKCMPOBAHHOTO 3Have-
HVA BMECTO 3Ha4eHus, Noay4yeHHoro 13 npowecca. Kpome Toro, oneparop MOXeT 3arnpocuTb NoslyvyeHne nocneno-
BaTe/IbHOCTU COOBbLITWIA.

Bce aTn 1 MHOrMe gpyrve yHKUUn, nogaepxvsaemMble KOHTPOIIEPOM, UMEKOT TPU FNaBHbIX COCTAB/A-
LMX, KOTOPbIE YCTAHOB/EHbI cepueil ctaHgapToB MOK 61850:

- Kakvie OyHKLMN 1 Kakaa nHdopmauma MoryT 6biTb OCTYMHbI B CETU, KaK OHY NOMMEHOBaHbI U ONucaHbl
(M3K 61850-7-4, M3K 61850-7-3 1 MOK 61850-7-2);

- K&K MOXeT 6bITb NONy4YeH AOCTYN K PYHKLUAM 1 Kak (B LLeSIOM) MOXET NPOUCXOANUTL 06MeH nHopmauwmeit
(M3K 61850-7-2);

-KakMm o6pasom ycTpolicTBa MOryT O6biTb nogknto4veHbl K ceTam cBAsM (M3K 61850-8-1 [2],
M3K 60850-9-1 [3] n M3K 60850-9-2 [4]).

M3K 61850-7-4 oxBaTbiBaeT nepeyeHb u3 6onee yem 2000 NOMMEHOBAHHbLIX 1 YETKO OnpefeneHHbIX UH-
hopMaLMOHHbIX 31IEMEHTOB, NO3BONAIOLWMX CO34aTh MHhOPMALMOHHYIO MOAE/Nb peasnbHOro ycTpoicTea nog-
CcTaHuum (Hanpumep, CUI0BOro TpaHcopmartopa, BblkovaTens UM M3MepuTesibHOro yCTPoicTBa). 3Ta ctaTu-
yeckas nHhopmMaLMoHHasa Mofenb HacnegyeTt nHpopmaumio o Tune n3 MK 61850-7-3 1 0 TpebyembIX (AnHaMK-
yeckux) ycnyrax cesism n3 M3K 61850-7-2. KoHTekcT cepun ctaHgapToB M3K 61850-7 oxBaTbiBaeT yHKUUMN,
Heob6XxoAMMble 4151 06MeHa Bcel nHdopmaumeidl MHhopMaUMoHHON MOAEeNN B peXxuMe, KOTopblli TpebyeTcs Ans
ynpaBfneHusa nogcrtaHuunein. PyHKUNM NOACTaHUMM (Hanpumep, 3awmTa cO60pHbIX WWH Un onpegeneHve dasbl
TOYKN NEePEKNIOYEHNA) UCMNOJb3YIOT AaHHble U PYHKLMKN, NpeayCMOTPeHHble B cepun ctaHgapTos M3OK 61850-7.

C TOukM 3peHuss cepumn cTaHgapToB M3K 61850-7, B3auMOAENCTBUSA NOTNYECKUX Y3N10B (MHble, Yem
CepBUCbl KaXAoro /I0fMYecKoro ysna W ero faHHbiX) BbIXOAAT 3a 06/1aCTb NPUMEHEHUS Cepumn cTaHfapToB
M3K 61850-7. MpumMepbl B3aUMOAENCTBUS TOTUYECKNX Y3M0B AJ19 CNOXHbIX (DYHKUNA, TAKMX Kak CUHXPOHN3UPO-
BaHHOE MepeklyeHne, BKIOYAs OCHOBHYIO NocnefoBaTeNlbHOCTb nepefaBaeMbiX COO6LEHWUA, NpUBEeAEHbI
B M3K61850-5.

[vHamuuecknii pexum paboTbl peanbHOro yCTPOiCcTBa ycTaHaBIMBaeTCcs yepes KoHurypupyemble atpu-
6yTbl peanM3oBaHHO MHPOPMALMOHHON MOAENN N NyTEM U3MEHEHUI ee 3HadYeHnii. CneacTeusa No6oro nsmeHe-
HMA 3HAYEeHUA B MHDOPMALMOHHOW MoZenn onpeaeneHbl B HacTosAWeM cTaHaapTe. Pe3ynbtaTtom ynpasneHus
«Circuitbreakerl» aBnseTcsa pasMmblkaHne WM 3aMblKaHe peasibHOro KOHTypa. KOHTposiiep MoOXeT HeMeA/IEHHO
nocnatb OTYeT (3HaYeHue, nokasaTesib Ka4ecTBa Y BPEMEHHYIO METKY) MHULMATOPY, aTakke MOXeT [ONONHUTESb-
HO 3anncaTb 3TO CO6bITME BXXypHAan YCTpoicTBa 415 fanbHellwero nomcka nHopmauun. PasnmyHbie guHamum-
yeckre pexuMbl paboTbl KOHTPOepa MOryT 6bITb NpeABapuUTe/IbHO KOHUTYPUPOBaHbI C MOMOLLbI0 UHCTPYMEH-
TaslbHbIX CPeAcTB. Pexum paboTbl MOXET ObITb M3MEHEH KOH(PUTYPUPOBAHUEM KOHTPOJIEpPa C UCMNO/b30BaHNeM
cneumanbHbIX CEPBMCOB AUCTAHLMOHHOTO KOHQMIyprpoBaHusi (HacTpolikK); HanpMmep, BO3MOXHO ANCTaHLMOHHO
paspelwmnTb WM 3anpeTuTb Bbl4ayy OT4eTa O 3HAYEHUSX.

7.2 TMepBbliii 3Tan MOAENNPOBaHNS — SIOTMYECKME Y3/bl U aHHbIE

B M3K 61850-7-4 onpegeneH nepeyeHb npmbansntensHo 13 90 nornyeckmx y3nos. B kauecTBe npumepa
npuBeseHbl BbikntouaTens (cokpauieHHo XCBR) v auctavunonHas sawmta (PDIS). Kaxablit norudeckuit yzen
(kak NokasaHO Ha pUCyHKe 29) COCTOUT M3 HECKO/IbKUX AaHHbIX, NpeAcTaBastoumx coboil HekoTopoe 3HavyeHne
ANs onpefeneHHoro sapvaHTa NpUMeHeHusa (CM. 0630p SIOTMYECKMX Y3/10B U JaHHBIX B NPUIOXEHUN A).

Logical Node =~ ------ormoemmoooeooo- Logical Node (e.g. XCBR) Jlornueckuii yzen (Hanpumep,
(e.g. XCBR) Data (e.g. Mode) XCBR)
Data (e.g. Pos) [JaHHble (Hanpumep, Pos)

Data (e.g. Pos)
Data (e.g. Mode) [JaHHble (Hanpumep, Mode)

PucyHok 29 — Jlornyeckune y3nbl 1 gaHHole (M3K 61850-7-2)

[aHHble Pos Kak YacTb Bblk/toHaTe 18 UCNOJIb3YIOTCA A8 YNpaBieHUsa NosIOKEHNEM U Bbl4ayun OTYHETOB O
COCTOSIHUM NOJSIOXEeHWs; AaHHble Mode npeAcTaBASAT TEKYLMA peXxnM paboTbl TOrMYECKOro y3na BblknvaTens
(BKtoueH, 3a6/10KkMpoBaH, NPoBepKa, NpoBepka/3ab0KMPOBaH, BbIK/IOYEH). 3Ta NHOpMaLUSa COAEPXKMUT cneuum-
aslbHble 3HaYeHNs B KOHTEKCTE HACTOSLWEero craHgapra.

Hanpumep, 3HaueHne «6/10KMpoBaH», B COOTBETCTBUU ¢ M3K 61850-7-4, yka3biBaeT Ha TO, 4TO:

- PyHKLMA NIOTMYECKOr0 y3/1a aKTUBHA,;

- BbIXOJHblE€ CUTHA/Ibl FTeHePUPOBATLCHA He LO/DKHbI;

- OTYETbI OTCbINATLCA HEe LO/IXKHbI;

- ynpasnsoLime 3anpocbl AO/MKHbI OTKIOHATLCS;

- BCe JlaHHble N0 PYHKUMUAM W KOHpUrypaLmmn gOMKHbI 6bITb BUAUMbI U MOTYT 6bITb NOYYEHbI.

3T faHHble COCTaBNAKT OCHOBY 60/bLIMHCTBA NHDOPMAaLMOHHBIX 06MEHOB Yepes ceTb. BOMbLINHCTBO
B3aMMOAelCTBMIA C YCTPOMNCTBOM MPOUCXOAMT Yepes AaHHble B 0rMYeckux y3nax u cepBucbl. Kakoin tun npu-
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KnagHo nHdopmauun NnpeacTaBnAoT OTAebHbIe faHHble, onpeaeneHo B MAK 61850-7-3 (knacc obwmx gaH-
HbIX), HANPUMEp ABYX3/IEMEHTHAsA MHpopMaLns 0 NONOXKEHUN UM U3MepPeHHoe 3HadveHune. Kaxablil knacc 06-
LWMX OAaHHbIX UMEEeT Ha3HaYyeHHble A1 HEro CEPBUCHI, KOTOPbIe ONpeaensaioT BO3MOXHbIE CEPBUCHI, paspeLleH-
Hble K BbINMOSIHEHMIO C 3TUMW AaHHbiMU. Kakaa-To nHdopmauns MoxeT OblTb AOCTYNHA A8 3anNncu 1 YTeHus,
apyrasi — TO/IbKO ANA yteHus. Tak HasbiBaeMas (yHKUMOHanbHasa cBA3b (Functional Constraint— FC) onpege-
NAeT 3Ty XapakTepucTuKy 415 Kax[oi MHopMaunm oTAeMbHOro Knacca AaHHbIX. MIHhopmauus o gaHHbIX onpe-
[JensieTca Kak o6s3aTenibHas Uiy gononHuTensHas (onumoHanbHas). Bee cepeuckl (Hanpumep, GetDataValues,
Operate) onpeaenexsbl B M3K 61850-7-2.

HavmMeHoBaHusi nornyeckux ysnos (Hanpumep, XCBR ana Bbikitouyatens) U HaMeHOBAHWUS AaHHbIX
(Hanpumep, POS ans nonoxeHns peanbHOro NepeknyaTtens) onpeaensioT cTaHAapTU30BaHHOe 3HayYeHue (ce-
MaHTUWKY) YCTPOWCTB NOACTaHUMMW. DTN COKPALLLEHHble TEPMUHBI NPEACTaBAAIT CO60I cTaHAAPTU30BaHHbIE HanMe-
HOBaHUs1, CNOMb3yeMble 415 CBA3M (HE3aBUCUMO OT MCMOb3YeMOi cuctemMbl cBsA3n). IHhopmMauoHHas Mo-
AeNb BKAOYAET B ce651 MHOXECTBO /IOTMYECKNX Y3/10B, AaHHbIX U aTPNBYTOB AaHHbIX.

OTa Mofesnb Takke UCNob3yeTcs kak 0CHOBa A1 A3blka KOHMrypmposaHusa nogctaHumm (SCL) B cooT-
BeTcTBUN ¢ MIK 61850-6 [1]. KOHhurypaumns nogctaHumm onnucbiBaeT, Kakas onyMoHanbHas nHgopmayms uc-
nonb3yeTcs B onpeAenieHHOM YCTPOCTBE, KakoBbl MMEHa 3K3eMNSPOB BCEX IOTMYECKMX Y3/10B, Kakue cylie-
CTBYIOT KaHa/bl CBA3M, KakoBa CBA3b |IED-yCTPOWCTB C OAHONNHENHOW CXeMOoi, a Takke NpeacTaBnsieT BCHO UH-
hopmaumio, Heo6xoANMYI0 4715 pa3paboTKM CUCTEMbI. DK3EeMNNAP HacNedyeT BCe XapakTePUCTUKN CBOETO Kiac-
ca C NPUCBOEHNEM YHUKAILHOTO UMEHMW.

B HacToslem cTaHAapTe UCMNOb3yeTcs nepapxmyeckas opraHmsauuns gaHHbix. Ha pucyHke 30 nokasaH
npuMep r3nHecKoro ycTpoiicTea «BayUnit» ¢ (OYHKLMAMM 3aLLMThl, TAKUMU Kak «ncTaHumoHHas 3aumTas (PDIS),
«MakcumasnbHasi TokoBasi 3almTa ¢ Bolaepxkoii Bpemenun» (PTOC), a Takke ¢ hyHKumein «dopMupoBaHme curHa-
na Ha oTkntouerune» (PTRC). CsizaHHble C 3TUM TEXHOMOTMYECKUE faHHble, OCHOBHbIE (DYHKLWU U ApyTie Bax-
Hble cocTaBnAlLWMe 3/eMeHTa NPUCOeAUHEHNA MOAENUPYIOTCS Kak AaHHble B APEBOBUAHON CTPyKType. Kaxabii
3/1EMEHT 3TOr0 AepeBa ABNSAETCA AAaHHbIMU: JaHHBIMW Ha BEPXHEM YPOBHe aBnaseTcs Bay Unit («9nemeHT npuco-
enHeHus»), BKoYarLwmii B ce6s Distance protection («AncTaHUMOHHYIO 3alUmTy»), Time Overcurrent («Makcu-
MaslbHY TOKOBYHO 3alLUTY C BblAEPXKO BpeMeHU») 1 Trip conditioning («®opmurpoBaHue curHana Ha oTknye-
Hue»), Distance protection cofepxuT, Hanpumep, gaHHble Start («CTapT», Str) ¢ pa3nnuHbIMU aTpubyTaMu, Taku-
MK Kak general (o6wwii) n «dasa A» (PhsA).

PucyHok 30 — [llpocToilt npumep mogenuposaHus, nuct 1
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Information model MHdopmaynoHHas Mo-  Protection time overcurrent MakcumanbHaa TokoBas 3a-
nensb WK1Ta C BbIAEPXKOA Bpeme-
HU
status cocTofiHue Protection distance 3awunTta AUCTaHLMNOHHAA
settings HacTpoiku Protection trip conditioning 3awuta «®opmuposaHue
. . . CUrHana Ha OTK/IUYeHune»
IED «BayUnit» IED-ycTpoiicTBo BayUnit

PucyHok 30, nuct 2

DNeMeHTbl SIOTMYECKOTo y3/1a nokasaHbl Ha pucyHke 31. Hanuuue cepsuca ynpas/ieHUs yKasbiBaeT Ha
BO3MOXHOCTb ynpaBnaTb 4eM-11m60 B yCcTpolicTBe. ITO MoAenupyeTca B BuAe AaHHbIX. Hanpumep, NS BblkAO-
YeHNs BCeX CBETOAMOAO0B B YCTPOMCTBE AOCTATOYHO YCTAHOBUTb 3HaueHue gaHHbix LEDRsS Ha True. JaHHble
MOryT 6bITb CrpyNNMpPOBaHbl B HA60PbI faHHbIX U OTNpaB/ieHbl B BUAe oTyeTa HEMeAIEHHO U 3aperucTpuposa-
Hbl Ana 6onee No3gHero 3anpoca.

Logical Node Reporting .
Control and Logging
Data
Substitution Set
Data
Get/Set
Dir/Definition
Logical Node Nornueckuin ysen Report OTtyer
Control YnpasneHune Substitution MoacTtaHoBKa
Reporting and Logging OT4yeTbl U Peructpaumna Get/Set Monyuntb/HacTpouTb
Data [OaHHble Dir/Definition AuvpexkTopusa/OnpepeneHune

Data Set Habop AaHHbIX
PucyHok 31 — OCHOBHble KOMNOHOBOYHbIE 6/10KK

YnpaBneHue u Bblgavya oT4eTOB (DOPMUPYIOT OAHY YacTb MHTepdielica normyeckoro ysna. ipyrne cepsuchl,
onepupylowmne gaHHbIMU: NOACTAHOBKA A1 3aMeHbl 3HaYeHWI AaHHbIX HA (DUKCUPOBAHHYI0 BENIUYUHY; nonyye-
HME W HacTpolika ANs YTeHUs 1 3anucu 3Ha4YeHUi gaHHbIX U HabopoB gaHHbIX; Dir n Definition (gupekTopus n
onpegenenune) (GetDataDirectory, GetDataDefinition) gna noucka nHgopmMaLuu Kkatanora aksemnaapa gaHHbIX 1
onpegeneHns aksemnnasapa gaHHbix. C abCTpakTHOI TOYKM 3peHUst, MHTepdencbl NOrMYecKoro ysna mMoryT 6biTb
CYMMUpPOBaHbI, Kak 3TO nokaszaHo Ha pucyHke 32. [of cepBucaMmu NOHUMAIT TakxXe NepeHoCc MHdopmauum,
onpegeneHHoin kak PICOM paHHble (eguHuubl nepegaBaemMol MHGOpMauuMn), Kak 3TO MNpPeacTaB/ieHO
B M3K61850-5.

Response OTBeT
Data fAaHHble
Logical Node Norvnyecknii ysen
Control YnpasneHue
Substitution 3ameuieHune
Response  Control Get/Set Monyuunte/HacTtponTb
PICOM E:zzz:z: Stgaestt/i;t;ion Data Report >pICOM Dir/Definition ﬂ:f:;(TopMﬂ/Onpe,qe-
Response Dir/Definition PICOM PICOM
Report OTyeT

PucyHok 32 — Nlornyeckune y3nbl n PICOM

41



FOCT P M3K 61850-7-1— 2009

Nornyeckne y3nbl U faHHble, cogepxalinecs BAOrM4Yeckux y3nax, — 3T0 OCHOBHbIE€ NOHATUSA, UCMO/Ib-
3yemble A5 ONMCaHusl peasbHbIX CUCTEM M UX OYHKLWIA. JTornyeckue y3nbl AeACTBYIOT B 60/bLIEN CTENEHN Kak
KOHTEeWHepbI AN aHHbIX M MOTYT 6bITb MOMeLLEeHb! B No6oM MecTe IED-ycTpoiicTBa. J1lobble faHHbIe, ONCaHHbIe
B M3K 61850-7-4, umetoT onpeAenieHHoe NMPUCBOEHHOE UM 3HaYeHne. [laHHble B3anMo4eiCTBYHOT CO CBOMM OKpY-
XXEeHMEeM yepes CBOou cepBucChl. MOHATUA NOrNMYECKUX Y3/10B U AaHHbIX B cepumn ctaHgapTos M3K 61850-7 onpege-
NAT UHOPMAaLMIO, K KOTOPOI MOXET 6bITb NOSTyYEH JOCTYN B IOTMYECKOM Yy3/1e. YCTPOICTBO, KOTOPOe, Hanpu-
Mep, Bbl4aeT 3anpoc Ha U3BJieYeHne AaHHbIX U3 JIOTUYECKOTO y3/1a, MOXeT ObITb Takke CMOAENMPOBAHO B BUAe
nornyeckoro ysna. Mexay normyeckumu y3namm Bo3MoXeH MHOPMaLMOHHBIA NOTOK (CM. pUCYHOK 33 1 9.4).

Logical Node | ILogical Node Logical Node
Dir/Definition Control Control
Substitution » Reportb Report
1 1
Dir/Definition
1 1
Logical Node Jlornyeckuin ysen
Dir/Definition OvpekTopua/Onpepenexne
Control Ynpasnexue
Report Otuet
Substitution MopcTtaHoBka

PucyHok 33 — CBsi3aHHble normyeckne yssnbl (BHELWHUA BUA B COOTBETCTBUM C cepueil cTaHaapToB M3K 61850-7)

C 37Ol TOUKU 3peHusi, HDOPMALMOHHbI NOTOK abcTparnpoBaH OT 160l MHdopMaLuK, UMetoLLei OTHOLLe-
HVe K CBSI3WN, Hanpumep HoTauus 3anpoc/oTeer.

[anbHelwee 06bACHEHNE NO KOMNOHOBOYHbLIM 6/10KaM M MX cepBrucam nNpusBefeHo B pasgene 8.

JkcnepTbl N0 NpeAMEeTHOR 061acTh, HanpUMep Mo KOMMYTaUMOHHBIM YCTPONCTBAM WM CUTOBLIM TPaHC-
chopmaTopam, A0/KHbI NpefBapuTeNlbHO MOHATb, YTO Takoe NIornyYeckme y3bl 415 nepeknioyaLwmnx ycTponcTs
(XCBR, XSWI nT. g.) nnn gnsa cunosbix TpaHcgopmatopoB (YPTR, YLTC uT. 4.), a Takke 4To Takoe AaHHble,
npuHagnexawe 3TUM JIOTMYECKUM Yy3nam, kak 3To onpegeneHo B M3K 61850-7-4. Heo6xoaMmMo n3yuntb
M3K61850-7-3, 4To6bl NONYUNUTb BCIO NOAPOGHYI0 MHGIOPMALMIO, NO3BOAIOLLYI0 06MEHUBATLCA CYCTPONCTBOM.

8 AnnapaTHoe npeacTaB/ieHne

8.1 BeegeHune

dusnyeckme ycTpoiicTea BKOYAIOT B ce6A B OCHOBHOM criefylolee:

- IorTnyeckune y3nbl U faHHble — npejcTaBfiaolwe peasnbHble MYHKLUN NMPUNOKEHNA U CBA3AHHYIO C
HUMW MHOpMaLMIO, BUAUMYIO U3 CeTU CBA3N (faHHble onpegeneHsl B M3K 61850-7-4);

- NHhopMauu 0 (uU3nMYecknx ycTpoincTBax — MPeAcTaBASALY UHhopMaunio 0 pecypcax cob-
CTBEHHO XOCTa 1 (eC/iM NPUMEHMMO) O peasbHOM 060pyA0BaHNMN, MPUCOEAUHEHHOM KXOCTY (OTAEeNbHbIE N0Tn-
yeckue y3sbl 1 gaHHble onpegeneHbl B MOK 61850-7-4);

- CEpPBUCHI CBA3N 1 0TOBpaxeHne B cneunduyeckne cUCTemMsl CBA3N — npejcTasneHve nogaepxmsae-
MbIX CEPBMCOB MH(hOPMaLMOHHOro o6MeHa (onpegeneHbl B MK 61850-7-2 n SCSM).

[lns BTOpOl 1 TpeTbel No3uuuii He06X0AUMO BK/IHOUYNUTL B MOAE/b AOMO/IHUTE/IbHbIE KOMMOHEHTbI. A1
onpegeneHns nHgopmaLum 06 ycTpoiicTeax n MOAEMPOBAHNA 3/IEMEHTOB CBA3MW, NMPUMEHNMbIX 6onee yem K
OflHOMY /IOrMyecKoMy y3ny, TpebyeTcsa Takas Mofesnb, KoTopas BKAoYaeT B cebs iormyeckme y3sbl U 4OMNOHU-
Te/bHYI0 MHOPMAaLMIO, a Takke MoJeN CEPBUCOB.

8.2 BTopoli aTan MoAeNnpoBaHnsa — MOZLesb IOTMYECKOTo yCTponcTBa

KoHuenumus nornyeckoro ycTpoincTea 6blna BBefeHa A5 OCyLeCcTBNEHUA Leneil nepefayn nHgopmaymm
(nomumo noruyeckoro ysna). Jlornyeckoe yCTpOiCTBO — 3TO B OCHOBHOM HAb0p SI0rMYeCcknx y3/108B U ONOSTHU-
TenbHbIX cepBucoB (Hanpumep, GOOSE, 06MeH BbIGOPOYHbIX 3HAYEHWI, TPYNNbl HACTPOEK), KaK MoKasaHo Ha
pucyHke 34. [pynnupoBaHne N0rMyecknx y3os B1OrMYecKkme yCTpoiicTBa OCHOBAHO Ha O6LLNX XapaKTepucTmkax
3TUX /IOTNYECKNX Y3/10B. Hanpumep, BK/IIOYEHNE U BbIK/IOYEHNE PEXUMOB 3TUX Y3/10B [O/IXKHbI ObITb, Kak npasu-
110, COBMECTHBIMW U/IN TECTOBBIMU.
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Logical Device |nameplate, health|

Logical Node

Reporting
| Control and Logging | Report y
ontro
Data
Substitution”
| Substitution Data Set. ,Goose/Gsse GOOSE >
| Get/Set > GSSE 2
| Dir/Definition”> |  Sampled
AN measured | SMV >
| values

| Activate )>| Setting Group |

MpumevyaHne — GOOSE ucnonb3yetcs 41 o4yeHb 6bICTPOro 06MeHa AaHHbIMK BXOAA U BbIXO4A B OCHOBHOM
ans pene.

Logical Device Jlornyeckoe ycTpoicTeo Data Set Habop gaHHbIX
nameplate, health nacnoptHas Tabnuuka, uc- Get/Set MonyunTtb/HacTponTb
npaBHOCTb

Logical Node JNlornyeckuii ysen Dir/Defin ition OupekTopua/OnpegeneHune

Control YnpaBneHue Report Otuer

Substitution MoacTaHoBKa Sampled measured Bbi6bopouHOEe u3MepeHHoe
values 3HaveHus

Reporting and Logging OTyeTbl 1 peructpayms Activate AKTMBaLmsa

Data [NaHHble Setting Group [pynna HacTpoek

PucyHok 34 — KOMMNOHOBOYHbI 610K NOTMYECKOro ycTpolicTea

Nornyeckne ycTpoiicTBa NO3BOASAIT Takke cOo3faHue L30B8 (MOCPefHUYECKUX YCTPONCTB) Takum
o6pa3om, 4TO fOrnyeckme yCTpolcTBa — C (PYHKLMOHA/NbHOW TOYKM 3pPEHUs — ABNAITCA MpPOo3padHbIMU.
Kaxgoe noruyeckoe ycTpoiNCTBO MOXET ObITb UAEHTU(NLMPOBAHO HE3ABUCUMO OT €r0 NOIOXKEHUS (B OTAEMb-
HOM yCTpOIiCTBE, NPYCOEAUHEHHOM K CETU, UM B MOCPEAHNYECKOM YCTPOICTBE).

Jlornyeckue ycTpoiicTea Takke npefocTaBnsioT MHopMaLuio o U3nYecknx ycTpocTeax, KOTopble OHU
MCMNO/b3YIOT B KAYECTBE XOCTa (NacnopTHas Tabnmnyka u COCTOSIHWE), WU O TEX BHELUHWX YCTPOCTBaX, KOTOpble
ynpaBAsTCA AaHHbIM IOTMYECKUM YCTPOMWCTBOM (MacnopTHas Tabnmuka u coCTosiHME BHeLIHero o6opyaoBa-
HWs1). Jlornyeckne ycTponcTBa pe3naeHTHO HaxoAsaTcs B (hU3MYECKMX YCTPOWCTBAX, Kak 3TO NokasaHo B NpuMepe
Ha pucyHke 35. B HacTosLleM cTaHfapTe pacCMOTPeHbl TObKO Te CBOMCTBA (hM3NYECKMNX YCTPONCTB, KOTOpbIe
onpegeneHbl Kak BUAUMbIE 415 CETHU.

B npumepe Ha pucyHke 35 noruuyeckoe yctpoictBo LD1 BknoyaeT B cebs Tpy NOrMYecknx ysna.
Nornyeckunin  y3en Hynb (LLNO) npeactaBnsieT o6uime AaHHble NOrMYecKoro ycTpoicTea, a usnyeckoe
ycTpoiicTBo noruyeckoro ysna (LPHD) — o6wue p[aHHble (OU3MYECKOro YCTpPOMCTBa, pasMellaroliero
AaHHoe nornyeckoe ycTpoiictBo. LLNO un LPHD gosmkHbl 6bITb OnpegeneHbl B 1t060M 10rMYECKOM YCTPOICTBE.
C npaBoOil CTOPOHbI Ha PUCYHKe ANS nNpuMepa npueefeHa WHOPMaLMa NacnopTHOW Tabnuuku 06
OCHOBHOM 060pyAOBaHWM B BUAE AAHHbIX IOTMYECKOrO Yy3na, KOTOpbIA NpeAcTaBnsieT OCHOBHOe 060pyAo-
BaHue.

LPHD B PHD«A».LD1 faeT TOYHO Takyt e uHpopmauuio, kak LPHD B PHD«A».LD2, Torga kak LLNO B
PHD«A».LD1 n LLNO B PHD«A».LD2 nepegatoT pasHyt nHhopmauuto.
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end point = entity
that hosts the
information

information is represented

LLNO — logical node zero
represents LD  specific
information LLNO

LPHD — logical node PHD
(physical device) repre-
sents PHD specific infor-
mation

HYNb /1OTUYECKOro ysna
npeacrasnaeTr uHgopma-
uuio, oTHocsLwytocsa K LD

LPHD — norunueckunii ysen
PHD  (dusnyeckoro ycT-
poiicTBa) npeacTtasnseT
nHchopmauutio, oTHOCSH-
wytoca k PHD

LN specific name plate,

External Equipment (EE)

MacnopTHasa Tabnuuka, oT-
HocAwasca K LN, ..

BHewHee obopyaoBaHue
(EE)

LD specific oTHocswasncs K LD Meaning of arrows: 3HayeHne cTpenok:
PHD specific oTHocAwascsa K PHD end point = entity that hosts  koHeuHas Touka = CyLLHOCTb,
the information KoTopas pasMelwaeT WH-
chopmaumio
MacnopTtHaa Tabnuuka, oT-  start point = entity whose HauyanbHas  Touka = cyll-

EE specific name plate,

Hocswasncs K EE, ... information is represented  HocTb, MHOpPMaLMUsA KOTO-

poit npeacTasneHa

PucyHok 35 — Jlornueckue yctpoiictea n LLNO/LPHD

Ha pucyHke 36 nokasaHo, kak MHOrOYMC/IeHHble hr3uyeckue ycTpoicTBa MOryT GbiTb OTOGPaXeHbI B
nocpeaHNYeCcKoM YCTPOCTBE nan Wwto3e. Jlormyeckoe ycTpoincTeo LD1 «konupyeTcs» B NOCpeaHUYecKoe yCT-
poicTBo unn wnt3. LPHD nornyeckoro yctpoiictea LD1 wnm wnw3a npeacrasnseT omsnyeckoe ycTpoli-
cTBO PHD «A».

C uenblo NnpeacTaBnTb MHPOPMALLMIO O COGCTBEHHO NOCPELHNYECKOM YCTPONCTBE/LL/03€e 10rMyYecKoe yCT-
poicTeo LDO f0/mKHO 6bITh peann3oBaHo B Kax/A0M YCTPONCTBe, AENCTBYIOLEM Kak NnocpegHU4eckoe ycTpoii-
CcTBO mnu wnt3. Slormyeckue y3nbl LLNO n LPHD normnyeckoro yctpoiictea LDO gos/mkHbl npeactaBnAte MHpop-
Mauuo 0 MOCpefHNYEeCcKOM yCTpoincTee nan wnwse. Ecnn hmsnyeckoe ycTpoincTBo He NpefocTaBAseT iormyec-
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Kne yCTPOMCTBa, KOTOPbIEe OTpaXarT IorMyeckue yCTpoicTa Apyrmx hnsnyecknx yCcTponcTs, To AaHHOMY husm-
4yeckoMy YCTPOWCTBY He TpebyeTcsa npegocTtasnatb LDO.

Jlornyeckune ycTponcTea, KOTOpbIe He OTpaxalT IorMyeckue yCTponcTea Apyrux usanyeckux yCTponcTs,
L0/DKHbI 06ecneumBatb LPHD, npeactasnstiowmii omsnyeckoe yCTPoORCTBO, F4e OHWM PE3UAEHTHO PACMO/IOXEHbI
(Hanpumep, LD7). B 3Tux normyeckux ycTtpoiictBax pgaHHble LPHD.Proxy.stVal nornyeckoro ysana LPHD
LOJDKHbI BbITb YCTaHOBMEHbI Ha FALSE.

Jlornyeckme ycTpoicTBa, KOTOpble OTpaxalT /IorMyeckune yCTponcTea Apyrux pusnyeckmx ycTpomncTs,
[OJ/DKHbI 06ecneumBatb LPHD, npeacTaBnsowmii yaaneHHoe omsnyeckoe yCTPoCTBo, rae pe3ngeHTHO pacno-
NoXeHo ucxogHoe LD (Hanpumep, LD1). B aTux nornyeckux yctpoiicteax gaHHole LPHD.Proxy.stVal nornuec-
koro y3na LPHD gomxHbl 6b1Tb ycTaHoBNEeHbl Ha TRUE.

LDO moxeT cogepxartb crneuuduyeckue noruyeckue y3sbl faHHOTO fJOMeHa.

Proxy/Gateway MocpeaHnyeckoe ycTpoiicTBo/LW o3
LD specific cneuynduyeckas gns LD
PHD specific cneyndunyeckaa ana PHD

PucyHok 36 — Jloruyeckme yCcTpoiicTBa B NOCPEAHUYECKUX YCTPONCTBAX WU Lu/t03ax
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CucTembl CBSI3V paccMOTpPeHbl B OCHOBHOM B MPUKIAAHOM M annapaTtHoM npeacTaBnieHusix. C apyroii cto-
POHbI, CUCTEMA CBA3W, YCTPOWCTBA U NPUNOXEHNE TECHO B3aMMOCBs3aHbl. B pasaene 9 nokasaHbl MOAENN CBS3M,
nocne 4ero paccMoTpPeHbl B3aMOOTHOLLEHUS MeXAy STUMMK NpeacTaBieHUsMN.

9 MpeacTaBrieHME C TOUKM 3PEHUS CBS3N

9.1 Mopgenu cepBucoB cepumn ctaHgapTos M3K 61850

[lna onpefeneHns cepBnCOB NCMO/b3yeTCs TEXHONONA 06 bEKTHOTO MOAENMPOBaHNs. B nHtepdelice gaH-
HOro cepBuca MCMosb3yeTcsa MeTog abCTPakTHOro MoAeNnpoBaHusa. «ABGCTPakTHOro» — 3HauuT, aTo onpegene-
HVe OPUEHTUPYETCA Ha OnMcaHue Toro, YTO NPeLOCTaBNAT AaHHbIe CepBUChl. HacToAWMiA cTaHAaPT KOHKPETHbIE
coobuieHunst (M nx KOAMPOBaHNE), KOTOPble y4acTBYIOT B 0GMEHE MeXAay YCTpolicTBamu (Kak MOCTPOEHbI CEPBUCHI),
He paccmaTtpuBaeT. STV KOHKPETHbIE COOBLLEHMS OnucaHbl B Cneundrnyeckom oTobpaxeHnmn cepsemca casasn (SCSM
B M3K 61850-8-1 [2], MOK 61850-9-1 [3] n M3K 61850-9-2 [4]).

MpnumeyaHune — Takoe abcTparmpoBaHme No3BOMSET UCMONb30BaTh Pas/IMyHble 0TOGPAXEHNS AN pPasHbIX
TpeboBaHMiA, a Takxe UCMNONb30BaTh HOBelWNe pa3paboTkn B chepe KOMMyHuUKaumm 6e3 n3MeHeHus mogenu wu, cnepo-
BaTe/lbHO, 6a3 AaHHbIX U T. 4.

ACSI (A6CTpakTHbIi MHTepdhelic ycnyr cBs3n) onpegenseT obwme cepBucbl NPeanpuaTuii 3NekTpo-
TeXHUYecKoli NPOMbILINEHHOCTH A1 YCTPOKCTB NoACcTaHLmMK. [IBe rpynnbl CEPBUCOB CBA3WN U306PaXeHbl Ha pu-
CyHke 37. OfHa rpynna ucnonb3yet MoAeslb KIMEeHT — CepBep C TaKUMWM CepBmucamm, Kak ynpasneHue unv céop
3HayYeHU faHHbIX. BTopas rpynna Bki4vaeT B cebs 0fHOPaHroBy0 MOAeNb C cepBucamm GSE (Mcnonb3yemyto
[ANA orpaHMyeHHbIX BO BPEMEHW 3afay, HanpumMep, 6bicTpas u HagexHas nepegaya gaHHbix mexay |[ED-ycTpoii-
cTBaMM 3aLuThl, OT ogHoro IED-ycTpolicTBa K HECKO/IbKUM yaaneHHbIM IED-ycTpoiicTBam) v ¢ cepBucamu Bbl6o-
POYHBIX 3HAYEHWIA ANA Nepuognyeckoii nepegayun.

/0 data

1/0 data

1/0 data
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Physical Device dusnyeckoe ycTporncTBO Multicast (peer-to-peer) MuoroappecHbie (ogHopaH-
roBble)

Data HaHHble ACSI Client ACSI knueHt

ACSI Services ACSI CepBuchl Report oTyer

ACSI Server ACSI CepBep GSE messages or sampled | GSE coo6wenns nnm eoibo-

measured values pOYHbIE U3MEPEHHbIE 3Ha-

YeHus

request 3anpoc subscriber noanNUCHUK

response oTeer Publisher cepeep nybnukauwn

/0 data BxoaHble/BbixogHble  aaH-{| Time critical communica-| CpovHasa cBa3b

Hble tion
Application MpunoxeHne IEC 959/03 M3K 959/03

PucyHok 37, nuct 2

duU3nHeCcKM KNUEHTLI U cepBepbl MOTYT COEAMHATLCS C UCMOSIb30BaHUEM pasfndHbIX cucTem ceasu. Cpea-
CTBa CBA3W MOTYT UMeTb reorpacuyeckune v nosb3oBaTenbLCKUe orpaHUYeHUs], Takue Kak orpaHudeHne CKopocTu
O6UTOB, YPOBHWN COBCTBEHHUUECKMX KaHaIT0B nepeaayn AaHHbIX, OrpaHUYeHne BpeMeH UCNoNb30BaHWA, a Takke
3a4epXXK1 NPY UCNONMb30BaHUM CMYTHUKOBOW CBSI3U. CUCTEeMbl MOTYT BbITb MepapxXu4eckumm, ¢ HECKONbKUMHU
LeHTpanbHbIMU NYHKTaMK1, paspeLualoLMm U yrpasnsiowuMy B3aumMoaencTBUAMA ¢ 60NbLUINMM YUCIOM «none-
BbIX» MAoLWwaaok, 6o aTo MOXeT ObITh ceTeBasi opraHu3aLmsi C 04HOPaHIoBbIMU B3aumoaercTesnamn. Cpeacrtea
CBSI31 MOTYT UMETb pasnnyHble KOHUIypaLmm, Takue Kak Touka — MHOXeCTBO TOYeK, MOHOKaHan, auencTas,
nepapxmdeckas, WAN-LAN, npomMeXyTo4Hble y3rbl B pOofii MapLUpyTU3aTOpOB, LWN30B NN 6a3 AaHHbIX KOHLEH-

TpaTopa AaHHbIX U T. 4.

B Tabnvue 6 npvBedeH nepeveHs Moaenei cepsucos u cepsmcos ACSI.

Tab6nuua 6 —Mogenu n cepeucel ACSI

Mogens cepsuca

OnucaHue

CepBuchl

CepBep

MpeacraBnsieT BHEWHWN BUAWMBIA peXum paboTbl ycT-
povicTBa. Bce octanbHble Mogenu ACSI aBnaoTesa wacTblo
cepBepa

ServerDirectory

MpuknagHasa accounaums

YcnoBue coeguHeHust AByx unu bonee yctponcte. Obec-
neynBaeT pasnuuHble NPeACTaBNeHNs YCTPOWCTBA: orpa-
HUYEHHbIN JOCTYN K mHopMauum n pyHKUMAM cepBepa

Associate
Abort
Release

Jlornyeckoe yctponcTeo

Mpeacraensiet rpynny OyHKUWNA, Kaxaas yHKuma onpe-
AensieTcs B BUAe Normyeckoro yana

LogicalDeviceDirectory
GetAllDataValues

JNlornyeckuii y3en

MpeacraensieT cneundnyeckylo HYHKUMIO CUCTEMBI NOA-
CTaHuMW, Hanpumep 3almTa OT NepeHanpsHXKEeHUN

LogicalNodeDirectory

YEeCKOe 3HAYEHWEe 3HAYEHUEM, 33JaHHbIM KIIMEHTOM, Ha-
npuMep B Criy4ae HEnpaBuITbHOTO 3HAYEHWS N3MEPEHN

HaHHble MpepocTtaBnsieT cpeAcTBa onpeaeneHnsa nedvatHon uH- | GetDataValues
cdopmauum, Hanpumep nonoxeHwe nepeknovatens ¢ uH- | SetDataValues
copmauumeli 0 Ka4ecTBe, U BPEMEHHYIO METKY GetDataDefinition

GetDataDirectory

Habop gaHHbIX Mo3BonsieT rpynnMpoBaTb BMECTE PasnUYHble AaHHbIe GetDataSetValue

SetDataSetValue
CreateDataSet
DeleteDataSet
GetDataSetDirectory
MoacraHoBKa KnneHT mMoXeT 3anpocuTb cepBep 3ameHuTb TexHonomm- | SetDataValues
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lMpodormxernue mabnuusl 6

Mogenb cepsuca Onucanue CepBuchl
YnpaBneHue rpynnou Ha- | OnpeaensieT, Kak BbIMOMHATL NePeKrnioYeHne ¢ ogHoro Ha- | SelectActiveSG
CTpoek 60opa 3aAaHHbLIX 3HAYEeHW HaA APYron u kak pepaktupo- | SelectEditSG

BaTb rpynnbl HACTPOEK SetSGValues
ConfirmEditSGValues
GetSGValues
GetSGCBValues

OT4yeTbl U perucTpauus

OnucbiBaeT ycrnoBusl CO3AaHUs OTYETOB U XKYPHanNoB Ha
OCHOBaHUKM NapaMeTpoB, 3aflaHHbIX KNMeHToM. Beigava
OTYETOB MOXET 3anyckaTbCs U3BMEHEHUSIMM B 3HA4YEHUSIX
TEXHOINOTMYECKUX AaHHbIX (Hanpumep, U3MeHeHue cocTo-
SIHAS MW 30HA HEYYBCTBUTENIbHOCTU) UK MPU U3MEHE-
HUM kadecTBa. BO3MOXHbI 3anpockl Al NocrneayoLwero
nowcka xypHarnoe. Paccbinka oT4eTOB MOXET ObITb BbINOS-

Bnok ynpasneHus 6ydepu-
30BaHHbIM OT4ETOM:
Report

GetBRCBValues
SetBRCBValues

Bnok ynpaBneHus Hebyde-
PU30BaHHbIM OTHYETOM:

48

HeHa HemeaneHHO unn oTcpodeHa (oTnoxeHa). OTyetsl | Report
obecneumnBaioT o6MeH nHdbopmauunen no nameHenuio | GetURCBValues
COCTOSIHUSI U NO NOCNeAoBaTENbHOCTU COBbITHIA SetURCBValues
Bnoxk ynpaBnenus (CB) xyp-
Hanom:
GetLCBValues
SetLCBValues
XKypnan:
QueryLogByTime
QueryLogAfter
GetlLogStatusValues
O6uwee cobbiTUe Ha noa- | O6ecneunBaeT GeicTpoe U HagexHoe pacnpegenenne | GOOSE CB:
CTaHUun JaHHbBIX BO BCEN CUCTEME; OQHOPAHTroBbIN 06MeH nHdop- | SendGOOSEMessage
(GSE) maumen o ggouydHom coctosiinm IED-ycTponctea. GOOSE | GetGoReference
03Ha4aeT 00 bEKTHO-OPMEHTUPOBAHHOE COObITUE Ha cTaH- | GetGOOSEEIementNumber
uuu 1 nogaepXveaet oOMeH LUIMPOKMM Anana3oHoM Bo3- | GetGoCBValues
MOXHbIX 06LWMX AaHHbLIX, opraHn3oBaHHbiXx B DATA-SET | SetGoCBValues
(Habop aaHHbIX). GSSE o3HauaeT obwee cobuitne cocto- | GSSE CB:
sIHUA Ha noAcTaHuuM u obecneunBaeT nepeaady uHodop- | SendGSSEMessage
Mauuy 06 M3MeHeHUM cocTosiHUA (BUT-Napsl) GetGsReference
GetGSSEElIementNumber
GetGsCBValues
SetGsCBValues
Mepena4a BbIGOPOUHLIX | BbiCTpas  uuknnueckasi nepegada BoIBOPoOqHLIX 3Haqe- | Multicast SVC:
3HAYEeHUN HUIM, HaNpUMep U3MepUTENbHbIX TpaHCHOMaToOpoB SendMSVMessage
GetMSVCBValues
SetMSVCBValues
Unicast SVC:
SendUSVMessage
GetUSVCBValues
SetUSVCBValues
YnpaBneHue OnuceiBaeT cepBUCH 1151 yNPaBneHusi, Hanpumep, yctpon- | Select
CTBaMW UNu rpynnamMm HacTpoek napameTpos SelectWithValue
Cancel
Operate

CommandTermination
TimeActivatedOperate
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Okokyanne Tabanys 6

Mopgens cepsuca OnucaHune Cepsuceol
Bpews nspenennas cut- O6GecneymBaeT BPEMEHHYH OCb A ycTpoiicTBa u cucte- Cepsucbl B SCSM
XpoHU3IALMNA Mbl
Nepepavya fainos OnpepensieT 06MeH KpynHbIMU 6/10kamMy AaHHbIX, Takumn  GetFile

KaK nporpammbl SetFile
DeleteFile

GetFileAttributeValues

9.2 Buptyanusauusa

ACSI obecneunBaeT 4OCTYN K peasibHbIM AaHHbIM 1 (OM3NYECKMM YCTPOCTBaM Yepes BUpTyasibHOe U306-
paXxeHue, Kak 3To nokasaHo Ha pucyHke 38. Bnarogaps cepsmucam ACSI BupTyasibHOe U3obpaxeHne, KOTopoe
npeAcTaBAsieT peasbHble AaHHblE YCTPONCTB, CTAHOBUTCS BUAUMbLIM 1 AOCTYNHLIM. KOMNbIOTEP MOXET 3anpaLun-
BaTb CEPBWCHI, HANPUMep noJsy4yartb 3HaYeHUA faHHbIX, MO0 MOXET NosyyaTb 3HAYEHNs, crnopaguyeckn BKO-
Yyaemble KOHTPOJI/IEPOM B OTHETbI.

Computer KoMnbloTEP controller KOHTponep

Application Mpunoxexune (Virtual World) (BupTyanbHoe npocTpaH-
CTBO)

ACSI Services ACSI cepBuchbl class Knacc

Flides/encapsulates real CkpblBaeT/uHkancynupyet Real Data/Devices PeanbHble gaHHble/ycTpoii-

World peanbHblii Mup cTBa

PucyHok 38 — Buptyanusauus

BupTyasnbHOe npepcTassieHne MoXeT ObITb MCNOMb30BaHO (Kak NoKasaHo Ha pUCyHke 39) ANns onucaHns v
npeacTaBfieHns Bcero pexuma pabotbl ycTpoiicTsa. Jllo6oe apyroe yCTpoWCcTBO, APYroi KOHTPOIEP UK faxe
SCADA-cucTemMa, cuctema 06CayXXmBaHmsa UM NPoOeKTHO-KOHCTPYKTOPCKas cuctema MOXeT UCMO/b30BaTh cep-
Bucbl ACSI ansl B3aMMOoAelCcTBUS C 3TUM YCTPOUCTBOM. MOyYeHHbI 3anpoc cepBuca He3aBMCUM MO OTHOLLEHNIO
KYCTPOIiCTBY, KOTOpPOE 3anpocuio 3TOT CepPBUC.

CucTema cBA3W NpefocTaBnsAeT cpeacTBa ANs npefoTBpalleHns coenHeHns noboro oTAeNbHOro KOMMb-
toTepa Bceit ceTn ¢ NobbIM YCTPOCTBOM C BO3MOXHOCTbIO NPOCMOTpPa U U3MEHEHUS BCE nHGopmaLumn 3Toro
ycTpoiicTBa. CyLLecTBYOT pa3iviHble CXeMbl AOCTYNa, KOTOpble OTrpaHNynBaloT «BUANMOCTb» YCTPOWCTBA UK
KOHKPETHbIX faHHbIX YCTPOCTBa. Hanpumep, onepaTop MOXeT He UMEeTb paspeLleHns Ha N3MEHEHVE HacTpoek
3amThI.
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Engineering, SCADA,
Maintenance, ... virtual world

Switch

Description
of data
and behavior

control
Engineering, SCADA, PaspaboTka u ynpasnexHve, Switch MepeknwoyaTens
Maintenance, SCADA, TexHuyeckoe 06-
CNyXuBaHue ...

information nHpopmayunsa Description of data and OnucaHue gaHHbIX U PEXu-
behavior Ma paboTbl

virtual world BMPTya/lbHOE MPOCTPaHCTBO  control ynpaBneHue

real device peanbHOe yCTPOIACTBO IEC 961/03 M3K 961/03

PucyHok 39 — BupTyanusauua v UCnosib3oBaHune

9.3 OCHOBHble MEXaHM3Mbl 06MeHa NHpopmauunei
Mopgenb ACSI B OCHOBHOM ob6ecneuynBaeT MeTobl 06MeHa nHopmMaLuein mexay yctTponcrtesamu, Kak ato
nokasaHo Ha pucyHke 40.

PucyHok 40 — WNHdopMaunoHHbI NOTOK U MOoAenupoBaHne

50



FOCT P M3K 61850-7-1— 2009

Micnonb3oBaHue obuiein mogenn cobbiTnii noactaHumn (GSE) BecbMa BaXxHO, Tak Kak aTa mogenb nogpep-
XVUBaeT BHeApeHne NpuknagHbiXx CUCTEM peanbHOro BpeMeHu. Ha pucyHke 41 nokasaH npumMmep UCNOMb30BaHUA
monenn GSE.

Protection trip conditioning ®opmupoBaHne  curHana Relay Pene
3aluUThl Ha OTK/IOYEHMNE
Ros. Monox. Switchgear KommyTaumoHHasi annapa-
Typa
Reel. AlNB Protection scheme Cxema 3awuThl
Trip OTknoveHve Autorecloser YcTtpoiicteo AlNB
general obLwuii VTCT VTCT
fault detected BbISIB/IeH OTKa3 GOOSE message coobuieHne GOOSE

PucyHok 41 — lMpumeHeHne mogenn GSE

B paHHOM npumMepe MCMNo/b30BaHO NATb NOrMYeCcKnx y3nos. Mopagok geiicteuin u coobweHnin GOOSE
cnepyrumni.

1) Nornyeckunii ysen «cxema 3awmntbl» (PDIS) o6HapyxumBaeT 0TKas, 3TO BblpaxaeTcs B NPUHATUN pelleHns
0 BblJaye curHana Ha oTK/I4YeHNeE.

2) NNornuecknii ysen «popmMmupoBaHue curHana Ha otkntodeHne» (PTRC) BblgaeT cooblueHne Ha OTKAYe-
Hue (c nomoubio coobuweHns GOOSE), «Hynb Bblkatoyatensa» (XCBRO) 6bi1 CKOHUTypupoBaH Ha nonyvyeHue
coobuweHnsa Ha oTknuveHue. [locne gononHutesnbHOW 06paboTkM KOMMYyTauMOHHas annapaTtypa oTkalvaeT
BblK/lOUaTE Nb.

3) VHopmauma o cocToAHUN «Hyna Bbiknwuyatens» (XCBRO.Pos.stVal) usmexnsetca ¢ ON (BKJ/1.) Ha
OFF (BbIKI.). MHgpopmaumsa 06 3TOM HOBOM COCTOSAHUM HEMeL/IeHHO oTnpaBnseTcsa coobuieHnem GOOSE ¢
yKkasaHnem: <HOBOe MOJIOXeHWe nepeknwyaTens = BblknoyeHa Kpome T0ro, mofenb Bbigayn OT4ETOB MOXET
nocnaTb OTYET O f@HHOM U3MEHEHUN.

4) Nornyeckuii ysen «apTomaTtnyeckoe NnoBToOpHoe BKAoYeHne» (RREC) nonyyaet coobuieHne GOOSE ot
XCBRO co 3HayeHneM <BblkO4YEeH>. COriacHO CKOHUIypupoBaHHOMY pexumy pabotbl RREC pelwaeT cHoBa
BKIIOUYNTb BblK/OYaTeb U nocbinaeT coobueHne GOOSE co 3HaYyeHMeM <NOBTOPHOE BKOYEHUEM
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5) «Hynb Bbiknoyatens» (XCBRO) nonyyaeT coobueHne GOOSE co 3HauyeHneM «NOBTOPHOE BKI/IHO-
yeHnem [locne AONONHUTENBLHOW 06PabOTKM KOMMYyTaUMOHHAas annapaTtypa BK/oYaeT Bblkiodaresb. XCBR
WHULMMPYET OTNpaBKy eLle ogHoro coobuieHns GOOSE <HOBOe NosioXeHue nepeknoyatens = BKIYEH>.

[aHHaa nocnenoBaTenbHOCTL NPUBEAEHA TOJILKO B KayecTBe npumepa. B cepuun ctaHgaptos M3K 61850
nokasaHbl OCHOBHbIE MexaHM3Mbl 06MeHa coobuieHnsammn GOOSE BYyCOBUSAX peasibHOro BpemeHu. icnonb3o-
BaHMe coobuweHnii GOOSE MOXeT 6biTb CTO/b Xe MPOCTbIM, Kak 3TO OnMcaHo B gaHHOM npumepe. OgHako
BO3MOXHO 06pa3oBaHue 1 60/1ee CNOXHbIX cxeM. CUTHasl Ha OTK/Il0YEHNE MOXET OblTb MOBTOPEH elle pa3 B
caMOM Hauane fs Toro, 4Tobbl yBeNUYNTb BEPOATHOCTb NOSyYEeHNS ero BCeEMU NpuHUMarwmumn IED-ycTpoii-
cTBamMu. Bce aTn cxembl BbIXOAAT 3a 06/1aCTb NpUMEHeHuns cepun ctaHgaptos MOK 61850.

9.4 KOMNOHOBOYHbIE 6/10KN KNTUEHT—cepBep

9.4.1 Cepsep

JononHutensHble 0bLme KOMNOHOBOYHbIE 6/10KKN, 06ecnevnBaemMble CUCTEMON CBA3MN, U306paxeHbl Ha pu-
CyHKe 42. [laHHas mMofesb accoumnanmm obecneymsaeT MexaHu3mbl 419 YCTAHOB/IEHUA U NOLLEPXKaHNs coefnHe-
HUIN MeXxay YCTpocTBaMu 1 AN BHEAPEHUS MeXaHU3MOB ynpaBneHus 4ocTynom. BpemeHHas cuHXpoHusauus
o6ecneynBaeT TOYHOCTb BPEMEHU AN151 YCTAHOBKN BPEMEHHbIX METOK (MC-guanasoH) B Takux 3ajadvax, Kak Bblja-
Ya OTYETOB U perncTpauus, Win gas Takux 3agad, kak CMHXpOHU3MpoBaHHas anckpeTusauus (B guanasoHe MUKPO-
CEKyHA,).

Server
Logical Device | nameplate, health]
Logical Node .
9 Reporting Renort
control and Logging ~ "¢P°
ontrol >
Y Data
i i N
Substitution Data Set. -GOOSE/GSSE GOOSE
Get/Set GSSE
Dir/Definltion> | Sampled
measured SMV
L values
Activate >| Setting Group |
| Association | |Time Synchronisation| | File Transfer |
Server Cepsep Report Ortyer
Sampled measured values Bbl60OpoYHbIEe M3MEPEHHbIE SMV SMV
3HayYeHus
Logical Node Norunuecknii ysen Activate AKTUBMpPOBaTb
Control YnpaBnexHue Setting Group pynna HacTpoek
Substitution MopctaHoBKa Logical Device JNlornyeckoe ycTpoiicTeo
Reporting and Logging OT4eTbl 1 perncTpayms nameplate, health nacnoptHas Ttabnuyka, co-
CcTOosiHNE
Data Set Habop AaHHbIX Time Synchronisation BpemeHHas CUHXPOHU3a-
uns
Data [aHHble Association Accouynaums
Get/Set Monyunte/HacTponTb File transfer Mepepava caiinos
Dir/Defin ition Ovpektopua/OnpegenexHne

PucyHok 42 — KomMnoHOBOYHble 6/10kM cepBepa

Ha cepBepe ecTb BCe, YTO MO ONpeaeneHunio fO0/MKHO 6biTb BUAMMBIM W LOCTYMHbLIM U3 CETU CBA3N. ®U3N-
UecKoe YCTPOINCTBO MOXET CNYXWUTb XOCTOM A/1 OGHOTO unn Gosiee cepsepa.
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9.4.2 KnneHT — cepsep

Ha pucyHke 43 nokasaHa mMofesib KNMeHT — cepBep. KAveHTbl BblgaloT 3anpockl Ha 06cnyxuBaHue n
nony4yarT NOATBEPXKAEHMA 0 TOM, YTO AaHHbIA cepBuc bbl1 06paboTaH Ha cepBepe. KNUEHT Takke MOXeT nony-
4YnTb MHAMKATOPbLI OTYeTa C cepBepa. Bce 3anpockl 1 OTBEThI, OTHOCALLMECA K OBCNYXMBaHMIO, NepefarnTcs cTe-
KOM NPOTOKO/a, UCMO/b3yeMOro B cneumuyeckoM 0TobpaxeHnmn cepBuca CBa3u.

ACSI Client ACSI Server
Client Application Server Application
Server Object (e.g.,
Server Logical Node n or Data)
Object (e.g.,
o ) Logical o )
Communication Services Node 1) Communic:ation Services
Request Confirm Response Indication
SCSM SCSM

Communication Stack/Profile

Request 3anpoc Server Application CepBepHoe npunoxeHue

Confirm MoaTBepxaeHne Server Object (e.g., Logical CepBepHblili 06bekT (Hanpu-
Node 1) Mep, noruyeckuii ysen 1)

SCSM SCSM Server Object (e.g., Logical CepBepHblii 06beKT (Hanpu-
Node n or Data) Mep, NI0rMYeckuii ysen n unm

faHHble)

Client Application KnueHTckoe npunoxeHue ACSI Client KnneHTt ACSI

Communication Services CepBucbl CBA3N ACSI Server Cepsep ACSI

Response OTBeT Communication Crek/Mpounb cBA3N

L Stack/Profile
Indication NHaukaumna

PucyHok 43 — B3aumogeiicTBre Mexay NpuknagHbiM NpoueccoM U NpuknagHbiM ypoBHEM (KNIMEHT — cepBep)

Ha pucyHke 44 nokasaH npumMep cepsuca get, KOTOpbIi paspelaeT KAUeHTY NOUCK 3HAYeHWA JaHHbIX B
cepsepe.

defined in IEC 61850-7-2 defined in IEC 61850-7-3 and
IEC 61850-7-4

PucyHok 44 — Tpumep cepsuca, nnuct 1
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GET
Bayll nit. Breaker. Status

Request

e.g. Hardware Error

Response -

ON, 3-2-98 10:31:57

Response +

Bay Unit

NnoNy4ynTb
BayUnit.Breaker.Status

3anpoc

Hanpumep, owunbka o6opy-
[oBaHus

OTBET -
BK/1., 3-2-98 10:31:57

OTBeT +

OnemMeHT npucoeguHeHus

Breaker

Status
Device Status ON

Time Stamp

defined in IEC 61850-7-2

defined in IEC 61850-7-3
and IEC 61850-7-4

PucyHok 44, nuct 2

9.4.3 Ponun knueHTa 1 cepBepa

M3 pucyHka 45 BugHo,

KTMEHTOB.

PucyHok 45 — KnneHT — cepBep 1 Nornyeckme ysnbl

YCTponcTBO

CepBsep

[LLILL
[LLILL

BbikntoyaTenb

CocTosiHMe

CocTosiHne ycTtpoiictea BKJI.

BpemeHHasa mMeTkKa

onpeaeneHo B
M3K 61850-7-2

onpegeneHo B M3K 61850-7-3
n M3K 61850-7-4

4TO OAWH cepBep «06C}'Iy)KI/IBaeT» pa3nnyHble nornyeckme ysnbl N pas3/InyHbIX

B HacTosilleM cTaHgapTe onpeaesieHa TONbKO pofib CepBepa: 0rMyeckme y3sbl, laHHble, ynpasneHue u

T. N,
KOMMEMeHTapHOIA.

pasmelieHHble B cepBepe,

a TakKXe nepepaya 3anpocoB Ha OﬁCJ’Iy)KI/IBaHI/Ie. Ponb knueHTa ABnsaetcA

MpuMeuyaHune — KAMEHTbl U UX BHYTPEHHSA CTPYKTYpa U (PYHKLMM B HACTOSILLEEM CTaHAApTe He onpepeneHbl.

Kak nokasaHo Ha pUCyHKe 46, yCcTpoiicTBa MOTYT BbINMO/THATb Kak po/ib KMEHTa, Tak 1 po/b cepsBepa.
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Physical Device

1 1 ! 4
I I I Server 1
1 Client 1_ 1 Role 1
I Role 1 1 1
1 1 1 1
1 Data 1
[ % 1 1
I Server I 1 1
1 Role 1 1 1
: : :
1 1 L J |' """"""
1 “i
1 Data 1 r i | Role
1 1 Client
1 1 Role !
1 1
1
L.. J
Physical Device dun3nyeckoe ycTpolicTBO
Client Role Ponb knneHTta
Server Role Ponb cepsepa
Data [aHHble

Physical Device

Data

PucyHok 46 — Ponn kiveHTa 1 cepeepa

Physical Device



FOCT P M3K 61850-7-1— 2009

Jlornyeckne ysnbl CBA3aHbl C APYrMMU JIOTMYEeCcKUMn y3namu ¢ nomouwbio PICOM faHHbIX, Kak onvcaHo
B M3K 61850-5. Jlornyeckne y3nbl C 3TOW TOYKM 3pEHMS 3aKn4vatoT B cebe AaHHbIe 1 ynpaBieHne, a Takke
ponu cepsBepa W knueHTa (PUCYyHOKA47). KnneHT n cepeep — 31O cneumduyeckme cywHoctm ceasu. C npuknaga-
HOM TOYKM 3peHUst OHU He TpebytoTca. CrnefoBaTeNlbHO, 4ONYCKAETCA cUnTaTb, YTO JIorMyeckue y3nbl (M TObKO
nlornyeckue y3nbl) CBA3aHbl APYr C 4pYromM. 3TO NpeAcTaB/ieHne 1 ecTb, B CYLLHOCTU, abcTparnpoBaHue.

Physical Device Physical Device
Logical Data
Node and
Control Physical Device
Logical ] .
Data NOde J~ LOglcal -}
and i  Node |
Control .
Data i
and i
Control |
_____________ 1
Physical Device du3nyeckoe ycTpoiicTBo
Data and Control [aHHble 1 ynpaBneHue
Logical Node Jlornyeckunin ysen

PI/ICyHOK 47 — Jlornyeckne y3nbl nogaepXmnBarwT CBA3b C APYTUMU NTOTUHECKUMU y3namMn

MpepacTasneHve B BUAE JIOTUYECKUX Y3/10B U NpeACcTaBfeHne C TOYKM 3PeHNs CBA3NM — 3TO [Ba PasHbIX
BapvaHTa npeacTaBeHns OfHOM0O U TOr0 Xe peasibHoro cy6bekTa.

9.5 WHTepgelicbl BHYTPU U MeXAY YCTpoONcTBamMu

B peanbHbIX cucTemax NoACTaHUMA ecTb MHOro MHTepdeiicoB — MHTepdheiicoB ANs pas3MUHbIX Lenei.
B cepun ctaHgaptoB M3K 61850-7, B MOK 61850-8-1 [2], a Takke M3K 61850-9-1 [3] n MOK 61850-9-2 [4]
onpefieneHol MHTEpdelicbl Mexay ycTpoictsamu (Mexay ABYMS YCTPOWCTBaMMU, COCTOALMMY B OTHOLLEHUN
K/TMEHT — cepBep, ¥ Mexay HeCKONbKMMU YCTPONCTBaMy BOAHOPAHTOBbIX OTHOLWEHUSX). B cepuu ctaHgapToB
M3K 61850-7 onpegeneHbl abcTpakTHble MHTepdenckl, Torga kak B MOK 61850-8-1 [2], M3K 61850-9-1 [3] u
MO3K 61850-9-2 [4] onpefeneHbl KOHKpeTHbIe MHTEpPdeichl.

IEC 61850

\ /
|~ ~iennl / Server \ Server

PucyHok 48 — WHTepdieiicbl BHYTPU 1 MexAay ycTpoicTeamu, nuct 1
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Client KnueHt

Server Cepsep
Client/Server KnneHt—cepsep
Peer-to-peer OfHOpaHroBbIi
interface nHTepdeiic

PucyHok 48, nuct 2

Jiobble gpyrne nHtepdgelicol (B ocobeHHocT API B yCcTpoiicTBax KIMeHTa uan cepeepa) BbIXOAAT 3a 06-
NacTb NPUMEHeHNs HacTosiero cTaHgapTa. C apyroii CTOPOHbI, onpegensieMble 34eck NHhopMaLoHHas Moae b
1 CEPBUCHI BMSAIOT HA MporpammHoe obecneyeHne 1 Ha KOHKpeTHble nHTepdeiicbl B OU3NYecKknxX yCTpoincTBax.

10 B3aumopgeiicTBre PU3NUECKMX YCTPOICTB, NPUKIaAHbIX Moaenei
N CEPBUCOB CBSI3U

dun3nyeckne ycTpoiCcTBa pacnosioXeHbl B LEHTpe unepapxum KOMMOHEHTOB, Kak 3TO MOoKa3aHOo Ha
pucyHke 49. Bce npeacTtaBneHus «BCcTpevarTca» B cepBepe. Kaxaoe npeactaBnieHne BHYTPU (M3NYECKOro
yCTpOICTBa CBA3aHO C APYrvMuK BUAamu npegcTtaBneHns. PasnnyHble npeacTaBieHns nokasaHbl 34ech C Lebio
NPOAEMOHCTPMPOBAThL, UTO NpPU peanusaunun UnNYecKknx YCTPONCTB B AOMOSIHEHWE K Cepun CTaHOapToB
M3K 61850 (koTopble ONUCLIBAKOT TO/ILKO OAHO NPEACTAB/EHNE peasibHOM CUCTEMbI aBToMaTn3aunm) Heobxoam-
MO YUYMUTbIBATb MHOXECTBO APYInX (pakTopoB.

CepBep ABSETCA OCHOBHbIM KOMMOHEHTOM. BaxHo pasnuuartb cnegytowme aktopsi:

a)cepBep oTob6paxaeT MOAENUPOBAHHOE NpefcTaB/ieHMe [aHHbIX NPUIOXKeHUA (cepus cTaHdapToB
M3K 61850) B OCTasbHYIO CETb;

B) cepBep oTo6GpaxaeT BCe 3/1IEMEHTbI CETU CBA3WN U TEXHOIOTMYECKNX YCTPOCTB BBOAa-BblBOAA B NPU/IO-
XeHwne hn3nyeckoro ycTpoicTaa;

c) SCSM oTob6paxaeT npeacTaBneHne cepun ctaHgaptTos MIK 61850 Ha BuAMMble 06BEKTLI CETU CBA3M;

d) cepsep, SCSM u npuknagHoe yHKLMOHa/IbHOE NpeacTaBeHne oTobpaxatoTcsa Ha pecypc hn3nyecko-
ro ycTpolicTsa.

PucyHok 49 — Vepapxua KOMNOHEHTOB B pas/iM4YHbIX npefcTaBneHusx (Bblgepxka), nuct 1
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Application functional view
(beyond the scope of the
IEC 61850 series)

MpviknagHoe yHKUMOHaNb-
HOe npeacTaBneHne (BbIXo-
OWT 32 pamKu CTaHaapToB
MO3K cepumn 61850)

Appl. data modelling view
(IEC 61850 series)

MopenupoBaHHoe npea-
cTaBneHue AaHHbIX Npuno-
XeHua (cepusa cTaHpapToB
M3K 61850)

Application Subroutine

MpuknagHas nognporpam-

Communication view (IEC

MpeactaeneHne ¢ TOuKK

ma 61850 series) 3peHun CBA3N (cepusi cTaH-

naptoe MOK 61850)

connection  implemented | coeanHenne peanusoeaHo || Ressource view (beyond | PecypcHoe npeactaBneHue
as KakK the scope of the IEC 61850 | (BbIxoguT 3a pamMku cepum
series) craHgaproB MOK 61850)
modelled as CMOIeNNPOBaHO Kak Physical Device dusmnyeckoe ycTpomncTBo
real things peanbHble CYyWHOCTU Substation Application MpunoxeHne noacTaHumMm

Physical Point dusnueckan Touka Application Program MpuknagHas nporpamma

Board Mynbt Sub Network Moacetb

Cabinet Wkad Station Network CraHumoHHas ceTb
Bay lMpucoeanHenne Corporate Network KopnopartueHasa ceTb
Substation MoacTtanuus Server CepBep

Logical Node Jlornueckuii ysen Report Control YnpaeneHve otyeTamu
Logical Device Jlornueckoe yctponcteo Setting Group [pynna HacTpoek
Data HaHHble Internet WutepHet

Data Attribute ATpubyT gaHHbIX

PucyHok 49, nuct 2

Ons dousnyeckux yCTpoincTB A0MKHbLI BbITe peanusoBaHbl BCe cocTasnsiowme (npunoxkeHus, API, npea-
cTaBneHus, 0TobpaxeHusi, OTHoLLEHUS). YCTPOWCTBA, COOTBETCTBYIOLME cepun cTaHaapToB MOK 61850, aenatot
npeactaeneHne M3K 61850 suarmbim niobomy Apyromy yCcTpoicTey, nogcoeuHeHHOMY K ceTu ans obecneve-
HWS1 B3aMMOAENCTBUS C MPUNOXKEHNSIMU, KOTOPbIE (bYHKLIMOHUPYIOT B 3TUX YCTPOKCTBAXx. Bee, uTto He cMoaenupo-
BaHO Kak cepBUC, TOrMYecKoe yCTPOCTBO, NIOrMYECcKUiA y3ern, AaHHble, aTpubyT AaHHbIX, rpynna HacTpoek, yn-
paBneHue oT4eTaMu U T. 4., — HEBUAMMO B CETU.

MpumeyvyaHne1— Hacroawwii cTaHaapT OXBaTbiBaeT COBMECTUMble onpeaerneHust (MHOpMaLMOHHbIE
MOZAENU 1 Mogenu cepBmcoB). dUanyecknm ycTpoicTBam, Kak npaeuno, TpebyioTca Takke cneumduyeckue onpegene-
HWUsI NPOU3BOAMUTENS U NONb30BaTENS, BbIXOAsAWME 32 00MNacTb NPUMEHEeHNA HaCcTOSLWEro crtaHgapTa. tm cneundudec-
Kve onpepenenus (BbiIxogswue 3a obnacTb NPUMEHEHUs HaCTOSILWLEro cTaHAapTa) Takke AOMKHLI OblTb peanv3oBaHbl.

MpumedvyaHwune2— [poekTMpoBaHWe U KOHPUTypupoBaHUe OU3NMUECKNX YCTPOWCTB U CUCTEM criegyet
BbINONHATb, BO-NEPBbIX, C COBMECTUMbIMU ONpeaeneHnsamMmn (B OCHOBHOM, UH(OPMALMOHHBIMU MOZENsIMW) HacTosILe-
ro ctaHgapTa, oxeaTblBaeMbiMu si3blkom SCL, 1, BO-BTOPbIX, CO cneunduyeckumm onpeaeneHnsiMm npunoxXeHusl, Npo-
M3BOAUTENSA W nonb3oBaTtens, Tpebywmmn 0coboro BHUMaHus (pacumperns MHOPMaLMOHHOW Modenyu MoryT ObiTb
YacTWYHO OnMcaHbl B paclumpenumn ssbika SCL).

JononHuTensHble NpeacTaBneHus], Takme kak npeacTaeneHme koHdurypawmii, BeIXoAaT 3a 0bnacTe npume-
HeHus HacTosiLero cTaHaapTa. MpeacTaBneHne ¢ TOYKM 3peHns ynpasnieHnsi CeTbio U NpeacTaBneHne ¢ ToUkU
3peHus yrpasneHusi CUCTEMOW He pacCMOTPEHbI B HacTosILLeM cTaHaapTe. bonbLuoe KonuyecTso HopMaLLmn,
TpebyeMoii Anst ynpaeneHus yctpoicteom, cMmogenunposaHo B MOK 61850-7-4 B BUAe KNaccoB AaHHbIX B Hyne-
BOM flornyeckom yane. NoapobHee npeacTaBneHne, ¢ TOUKU 3peHns KoHdurypauuid, onucaHo B MOK 61850-6 [1].

11 Baaumoceasb mexay MIK 61850-7-2, MOK 61850-7-3 1 M3K 61850-7-4

11.1 YTOUHEeHUs onpeaeneHuit KnaccoB

OaHUM N3 OCHOBHbIX KOMMOHOBOYHLIX Br1okoB siBNsieTes knacc DATA, onpeaeneHHbIi B MK 61850-7-2.
Knacc DATA wvcrione3syeTca B onpeAeneHuy novTn Bcein HdopmaLlum, onpeaensieMoi B Normyecknx yanax.
Knacc DATA, kak onpegenerHo B M3K 61850-7-2, — aTo knacc, nokasaHHblid creea Ha pucyHke 50. Knacc
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DATA onpegensieT Tpu atpubyTa gaHHbIX U YeTblpe cepBuca. OTU cepBuUcChl onpegeneHbl B M3K 61850-7-2.
Cogepxumoe aTpubyToB AaHHbIX He onpegeneHo B M3K 61850-7-2. CnegosaTesnbHO, Knacc DATA o4yeHb 06-
WKiA. Ecnmn oH foMKeH 6bITb MCNONb30BAH B KAKON-NM60 NpuknagHoi 061acTu, OH f0/KEeH 6bITb 60/1ee KOHKpeT-
HbIM. OTO MOXeT noTpeboBaTb onpefeneHns BCeX ak3eMnnapos knacca DATA, Heo6xoAauMbIX 418 MOAENNPOBa-
HUA cneunanbHbIX PYHKLWA NOACTAHLUN BHYTPU NOTMYecknx y3nos. OBWenpuHAT aHanns3 npuknagHoi obnactum
ANA BbIABNEHWNA 06LWNX CBONCTB M YCNOBUIA, NPUMEHUMbIX K HECKOJIbKUM KnaccaMm faHHbIX. 3Tu obuwune onpege-
neHusa obecneumsatTCca knaccamu obwmnx gaHHoix (CDC), onncanHbiMn B MOK 61850-7-3.

Knaccbl 06WKMX AaHHbIX OCHOBaHbl Ha knaccax DATA. B cpefHeit yacTu pucyHka nokasaH npumep knacca
06w mnx gaHHbiXx INS (LenouncneHHoe cocTtosiHMe) Kak yTouHeHne knacca DATA. INS yTouHseT DataAttributes,
KoTopble He 6blnn 3anosiHeHbl B MOK 61850-7-2. OnpefeneHbl YeTbipe atpubyTa: stVal (3HauyeHne cocTosiHuA), g
(kayecTBO), t (BpemeHHan meTka) nd (onucaHue). 3To obLLee onpegenieHne NCNOb3yeTca BO MHOTUX onpegene-
HUAX faHHbIX B MOK 61850-7-4.

Refinement Refinement
i= > defines specific Data Name
IEC 61850-7-2 IEC 61850-7-4
Data class ompatible Data class "Health"
Attributes: ributes:
DataName DataName = Health ]
DataRef DataRef
DataAttributes Attr. Name  Attr. Type  FC
INT32 ST
Quality ST
TimeStamp ST
Vis.Str.255 DC
Semantic of stVal
1=0k, 2=Warning, 3=Alarm
Services: ices:
GetDataValue GetDataValue
SetDataValue SetDataValue
GetDataDirectory GetDataDirectory
GetDataDefinition GetDataDefinition
o "place holder" aennes specmc defines specific values
e Data Attribute and semantic
a defined
Refinement YTouHeHne Attr. Type Tun atpubyra
defines specific onpegenser cneuyndu-
DataName yeckoe DataName Services: CepBucChI:
DATA class Knacc DATA «place holder» «3anoNIHUTENb»
Attributes: ATpUGYTHI: «Defined» «onpepeneH»
COMMON DATA class COMMON DATA knacc INS Semantic of stVal CemaHTuka stVval
«INS» 1= Ok, 2=Warning, 3=Alarm
Compatible Data class CoBmecTumblii knacc gaH- defines specific onpepenseTt cneuynduyec-
«Health» HbIX Health DataAttributes koe DataAttributes
Health McnpaBHOCTbL defines specific values and onpegenseT cneyuduyec-
semantic KMe 3HAYEeHUS U CeMaHTUKy
Attr. Name Bwa atpunbyra
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Moka skzemnnsap knacca DATA He gaeT AocTaTOYHOro NpeacTaBieHUsi 0 ero CnonNL3oBaHUU UK O ceMaH-
TMKe aTpubyToB AaHHbIX, nNpousBogHbix oT INS. Knacc, nsobpaxeHHblld crnpasa Ha pucyHke 50 (B3sTOM 13
M3K 61850-7-4), onpegensieT MMeHHO 3T0 «1cnosb3oaHne». Knacc Health onpegensiet nvsi Health. JanHoe
umst 6ygeT MCNoNb30BaHO BO BCEX 3K3eMMnspax, NPou3BoAHLIX OT 3aToro knacca. Kpome Toro, aHaueHve
cocTosiHuA stVal onpefenero kak umetoLlee Tpu 3HadeHusi: Ok (=1), Warning (=2) n Alarm (=3).

OnpegeneHnsi cTaHAapTU30BaHHbBIX UMEH 1 CeMaHTUKK, CBSI3aHHbIE C UMEHaMW, BHOCHT CYLLECTBEHHbI
BKrag B Tpebyemoe BzaumMmogencTeue.

OkoHuaTtensHoe onpegesnieHne Toro, 4To B AEWCTBUTENLHOCTU 03HavaT MMeHa Ok, Warning n Alarm,
3aBWCUT OT KOHTEKCTa, B KOTOPOM AaHHbIA Knacc ncnosbayeTcs. B BbikntovaTene aTo 3HaYeHWe MOXKET HecKosb-
KO OTIIMYaTBCS OT 3HAYEHWUsI B U3MEPUTESIbHOM YCTPOCTBE.

11.2 NMpumep 1 — norMyeckuin yaen v Knacc gaHHbIX

B Tabnuue 7 nokasaH npumMep nepeyHs knaccos DATA ans seikntovaTtens. Mmsa knacca solknodaTens —
XCBR. Knaccbl DATA, koTOpble COCTaBMSIOT BbIKMOYaTENb, CTPYNNMpOBaHbl B TPU KaTeropum (0CHoBHas MHGop-
maums LN, ynpaensiemble gaHHble U MHGOpMaLmMs 0 COCTOsIHUM). B kaxayto KaTeropuio BXogsT HekoTopble Knac-
cbl DATA, Hanpumep Mode 1 Switch position. K aTum knaccam DATA Bo3MoxkHO obpalleHue no ux DataName:
Mode 1 Pos. Kpome Toro, kaxaelii knacc DATA umeeT knacc obLUMX AaHHbIX, onpeaensiowmii noapobHyo
uHcpopmauuio, T.e. ATTRIBUTES knacca DATA. B nocnegHen KONoHke nokazaHo, OTHOCUTCA NU 3TOT Krace K
obasartensHomy (M) unu onunoHansHomy (O).

Tabnwuuya 7 — Jlomueckuii yaen «Boikniovatenb»

INornyeckuii ysen: «Boiknoyarens» | Wmsa: XCBR

Knacc paHHbIX | DataName | Knacc obumx panHeix (CDC) M/O

OcHoBHas nHopmaLnAa NOrMYecKoro yana

Pexnm Mod INC — ynpaBnsiemoe uenodvMcneHHoe M
cocTosiHMe

Pexum paboThl Beh INS — uenouncneHHoe cocTosiHue M

CocTosiHue Health INS — uenoumncneHHoe cocTosiHue M

MacnopTHan Tabnudka NamPIt LPL — nacnopTtHas Tabnuyka norm4ecko- M
roysna

JlokanbHasi onepauus («nokansHas» o3Hadvaet 6e3 | Loc SPS — cocTosHne ogHO3NEMEHTHOrO yn-

CBSI3W C aBTOMAaTWMKOM noAcTaHumu, NpsMoe npo- paBneHns

BOAHOE YyNpaBneHne)

CocTosiHMe BHelHero o6opyaoBaHusi EEHealth INS — uenouncneHHoe coctosaHue

MacnopTHas Tabnuyka BHewHero obopyaoeaHua | EEName DPL — nacnopTHas Tabnuyka ycTponcTea

CueTumnk onepauum OpCnt INS — ueno4ncneHHoe coctosaHue

Ynpaensaemble gaHHble

lMonoxeHne nepeknoyarens Pos DPC — gByxsnemeHTHOe ynpasreHve M
OTKpbITUE Groka BlkOpn SPC — ogHO3nemeHTHOe ynpasneHve M
BakpbiTne Groka BlkCls SPC — ogHoO3nemeHTHOe ynpasneHve M
JBuraTenb ycTpOMCTBa B3BOAA BKITHOHEH ChMotEna SPC — ogHo3nemeHTHOe ynpasneHve 0
U3mepeHHble 3Ha4YeHusA

CymmapHoe 3Ha4YeHue KOMMYTUPYeMOoro Toka, Boc- | SUmSwARs | BCR — nokasaHus gBOMYHOroO cyeTymka (0]
cTaHaBnMBaemoe

Undbopmauusa o cocTosiHumn

Paboune xapakTepuUCTUKM BLIKMoYaTenst CBOpCap INS — uenouncneHHoe cocTosiHue M
BoamoxHocTb onpegeneHnsa dasbl Touvkm nepe- | POWCap INS — uenouncneHHoe cocTosiHue (0]
KINtoYeHns

Paboune xapakTepucTuku Bbiktodatensi npu non- | MaxOpCap INS — uenouuncneHHoe cocTosiHue (0]
HOM B3BOAE
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Tak kak HeckosbKo krnaccoB DATA ucnone3yloT oaHu U Te e aeTanbHble onpeaerneHnsa (ATTRIBUTES),
3TW AeTasbHble onpeaeneHns AoMKHbI BbiTb coGpaHbl 4ns NOBTOPHOMO UCNONBL30BaHUA B Klaccax obLmx aaH-
HbIX (06LKe ans mHorux knaccos DATA). Knaccbl 06wmx AgaHHbIx onpegeneHbl B MOK 61850-7-3. B kavecTse
npumMepa B Tabnuue 8 nokasaH knacc o6wux gaHHbix DPC (aByxanemeHTHoe ynpasneHue) ansi Pos.

Tab6nwuya 8 —[IByxanemeHTHoe ynpasnexHue {DPC)

DPC knacc
Nma atpu- Tun atpubyTa FC TrgOp 3HaveHue/ananasoH M/O/C
byTa 3HavYeHus
DataName Hacnepyembliii u3 knacca gaHHeix (cm. MOK 61850-7-2)
DataAttribute
YnpasneHue u cocmosiHue
ctiVal BOOLEAN CO Bbikn. (FALSE) | Bkn. (TRUE) AC_CO_M
operTim TimeStamp CO AC_CO_O
origin WNcTounuk coobuienmns CO, ST AC_CO_O
ctiINum INT8U CO, ST 0..255 AC_CO_O
stval CODED ENUM ST dchg | npomexyTouHoe cocTtosiHue | M
BbIKI. | BKI. | HEMcNpaseH
q KauectBo ST qchg M
t TimeStamp ST M
stSeld BOOLEAN ST dchg AC_CO O
Mopctanoeka
subEna BOOLEAN Y PICS_SUBST
subVal CODED ENUM sv NPOMEXYTOHHOE COCTOSIHME | PICS_SUBST
BbIKI. | BKN. | HEUCNpaeeH
subQ KauecTtBo sV PICS_SUBST
sublD VISIBLE STRING255 sv PICS_SUBST
KoHepuaypauus, onucaHue u pacuwupeHue
pulseConfig PulseConfig CF AC CO O
ctiModel CtIModels CF M
sboTimeout INT32U CF AC CO O
sboClass SboClasses CF AC CO O
d VISIBLE STRING255 DC O
cdcNs VISIBLE STRING255 EX Teker AC_DLNDA M
cdcName VISIBLE STRING255 EX AC_DLNDA M
dataNs VISIBLE STRING255 EX AC_DLN_M
CepBuchbl

Knacc o06Lwmx gaHHbIx DPC coctouT u3 nepeyHs 20 aTpubyToB AaHHbLIX. Y KaxKaoro atpubyTa ecTb UMs, TUn,
hyHKLMOHaNbHaA CBA3b, ONUUS MyCcKa, 3Ha4UeHWe/ananasoH 3HavYeHUs 1 ykasaHue, siBnseTcs aToT arpubyTt obssa-
TenbHbIM UK ONUMOHANBHBIM.

Kak MuHumMyMm, Bce obsizaTenbHble aTpubyThl Bcex obs3aTenbHbix knaccos DATA nornueckoro yana XCBR
B Tabnuue 7 8xoaAT B cocTas atpubytoB XCBR. OnumoHansHble knaccel DATA (Hanpvmep, BO3MOXHOCTb onpe-
AeneHuna gasbl To4kK NepekntoueHns — POWCap) v onumMoHanbHble aTpubyThl AaHHbIX (Hanpumep, origin —
NCTOYHWK COOBLWEHNSA) A0NMKHBI BbITb UCMONB30BaHbI, €Cnk 3T0 TpebyeTcs NPpUNoXKeHeM.
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Bce (Bo3moxHble) atpubyTel DATA POS, npoussogHbie oT knacca o6wux gaHHsix DPC, nokasaHbl B nesoit
yacTu pucyHka 51. Sk3emMnasap, cogepxauinii Bce aTpubyThl AaHHbIX, n306paxeH B cepeanHe. Knacc DATA Pos
copepxutcst Bnornyeckom yctpoiictee MyLD v B nornueckom yane XCBR1. Bo BTopom ak3emnnsipe cogepxart-
CSi TONbKO NATb 0653aTE/NbHbIX aTPUBYTOB AaHHbIX.

Instances. only mandatory

data attributes

Pos (CDC:DPC)

control and status

MyLD/XCBR1.Pos

control and status

MyLD/XCBR2.Pos

control and status

ctival CcO AC CO M ctival CcO AC CO M ctival CO AC CO M
operTim CcO AC CO 0 operTim CcO AC CO 0
origin CcO AC CO O origin CcO AC CO 0
origin ST AC CO O origin ST AC CO 0
ctiNum CcO AC CO O ctiNum CO AC CO 0
ctiNum ST AC CO 0 ctiNum ST AC CO 0
stval ST M stval ST M stVal ST M
o} ST M q ST M q ST M
t ST M t ST M t ST M
stSeld ST AC CO 0 stSeld ST AC CO 0
substitution substitution substitution
subEna sV PICS SUBST subEna SV PICS SUBST
subVval sV PICS SUBST subval SV PICS SUBST
subQ sV PICS SUBST subQ sv PICS SUBST
sublD Y% PICS SUBST sublD SV PICS SUBST

configuration, description and extension

configuration, description and extension

configuration, description and extension

pulseConfig CF AC CO 0 pulseConfig CF AC CO 0

ctiModel CF M ctiModel CF M ctiModel CF M

sboTimeout CF AC CO 0 SDQiimeoui §i- AO 00 O

sboClass  CF AC CO 0 sboClass CF AC CO 0

d DC 0 d DC 0

cdcNs EX AC DLNDA M cdcNs EX AC DLNDA M

cdcName  EX AC DLNDA M cdcName EX AC DLNDA M

dataNs EX AC DLN M dataNs EX AC DLN M
instances 3K3eMNAsapbl control and status ynpaBs/fieHne N COCTOsiHue
all data attributes BCe aTpMOyThbl AaHHbIX substitution noAcTaHoBKa
only mandatory data attri- Tonbko o6si3aTenbHble aT- configuration, description  koHdMrypauus, onnucaHue u
butes pubYTbl AaHHbIX and extension pacwunpeHue

PucyHok 51 — 3k3emnnaspbl knacca DATA (KoHuenTyasbHOe npeacTaB/ieHne)

Mpn NPOEKTMPOBAHMM CUCTEMbI Pa3pPaboTUNK AOMKEH PEWNUTh, Kakue aTpubyThl AaHHbIX HEOBXOANMbI ANS
TOro, YT06bl COOTBETCTBOBATL TPEGYEMbIM (PYHKLMOHAMbHBIM BO3MOXHOCTAM fIOTMYECKOTO Y3Na.

3Tu ycnosua npefctasneHsl B nocneaHeli konoHke knacca DATA Pos (Bbigepxka us M3K 61850-7-3) u
BK/IOHAKT B ce6s crnegywouiee:

CokpalieHue

M
o)

PICS SUBST
AC_DLN_M
ACDLNDAM

ACCOM

AC CO 0

Ycnosue

ATpUGYT 06a3aTeNbHbIN
ATpuGYT onumMoHanbHbIi

ATpUGYT ABNAeTCS 06si3aTeslbHbIM, €CNM NoALepPXUBaeTcsl NoAcTaHoBka (MNoACTaHOBKA onucaHa B
M3K 61850-7-2)

MpumenntenbHo k dataNs Bo Bcex CDC, dataNs [o0/mKHbI MPUCYTCTBOBaTb, €C/AM NPOCTPAHCTBO
nmeH DATA siBnsieTcs NpoM3BOAHbIM OT NPOCTpaHCTBa MMeH, onpegeneHHoro B IdNs/InNs.

OTOT aTtpubyT AO/MKEH NPUCYTCTBOBATb, €C/IM MPOCTPaAHCTBO UMeH CDC siBnsietcss Npou3BOAHbLIM
MM OT NPOCTpPaHCTBa MMEH, onpegeneHHoro B IdNs/INNS, nan oT npocTpaHcTBa MMEH, onpeaeneH-
Horo B dataNs, unu B HUX 060ux

T0T anI/I6yT ABNAeTca 06a3aTeNbHbIM, €CNn Knacc ynpaendaemMoro CoCtodaHuUA noggepxuBaeT yn-
paBneHune

T0T anI/I6yT ABNAeTCA onunmoHasibHbIM, €C/1n Knacc ynpaB/siseMoro CoCtoaHUA noggepxuBaet yn-
paBneHune
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Bce 16 knaccos DATA knacca BblKtoyarens cogepxar BMmecTe (T. e. Npy pacluvpeHnmn Knaccos o6Lmx
OaHHbIX) 60nee yem 100 NpoCTbIX aTPUBYTOB AaHHbIX (C y4eTOM BCex 06A3aTesibHbIX M ONUMOHaNbHbIX aTpuby-
TOB).

11.3 Mpumep 2 — B3anmmocsBa3b mexay M3K 61850-7-2, MIOK 61850-7-3 n M3K 61850-7-4

B M3K 61850-7-4 onpegeneHa cneuunduyeckas s npuaoXeHns cemaHTuKa KnaccoB IOTMYECKMX Y3108
M KNaccoB faHHblX, KOTOPble MPUHaANexXaT Knaccy iormyeckoro ysna. Knaccbl faHHbIX NpeAcTasnsioT coboii
CTPYKTYPMPOBaHHYI0 MHOPMaLio, HanprMep COCTOAHWE, KavyecTBO WM BpeMeHHYI0 MeTKy. Habop obLwux npoc-
ThIX M KOMMNAEKCHbIX CTPYKTYP, NPUMEHNMBIA B 60MbLUMHCTBE NPUIOXKEHWI, onpegeneH B MIK 61850-7-3 (knac-
Cbl O6LMX AaHHbIX).

Ha pucyHke 52 usobpaxeH npumep B3aumocBAsnM Mexgy M3K 61850-7-2, M3K 61850-7-3 u
M3K 61850-7-4. Ha ypoBHe M3K 61850-7-4 focTynHbl ABa Kracca nornyeckux y3nos XCBR nXDIS. B kaxaom
I0rMYecKoM y3/e MMeeTCs Knacc AaHHbIX, NPeACTaBAAOWMA «NOMOXEeHNEe ABYX3IEMEHTHOrO ynpasneHus» (knacc
06wmnx gaHHbIX: DPC). B M3K 61850-7-3 onpegeneH nepeveHb NpnbansntensHo n3 20 knaccoB 06LWMX AaHHbIX,
KOTOpPble MOTYT 6bITb UCNOb30BaHbI 418 ONUCaHNA (PYHKUMOHAbHBIX BO3MOXHOCTER faHHbIX. OfWH 3K3eMnnsp
normnyeckoro y3na XCBR1 nokasaH B HWXKHe YacTu pucyHka 52. TOT ak3emMnasap AOCTyneH AN CepBrCOB.

real
device

IEC 61850-7-2
Abstract communic
service interface

IEC | (DPC) Controllable Double Point
] (common data class, CDC):

. Common 1- control value, ctlval (CO)
Loglcal Node i - status value, stVvai (ST), (dchg)
Class /- quality, g (ST), (qchg)

Operate i -time stamp, t (ST)
Data Class Reporth 'L- control model, ctiModel (CF)
+
XCBR1 - real controller
Pg8. ctival..... (Co) Operate XCBRI.Pos (on)
stVai (ST), (dchg)
q (ST), (qchg)
! odel Eip) Report XCBRI.Pos (on)~>

PucyHok 52 — B3aumocBA3b MexAy yacTaMu ctaHgaptos M3K cepumn 61850, nuct 1
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service interface

cnyx6bl cBsI3n

Compatible logical node| CoBmecTumble knaccel no- || disconnector pasbeguHUTenNb
classes and data classes | rMueckux y3noB u krnacchbl
AaHHbIX
real devices chuanyeckue ycTpoiicTea circuit breaker BblKNtOuaTenb
Abstract communication | A6cTpakTHbii  MHTepdelic || Common data classes Knaccbl o6wmx AgaHHbIX

Operate XCBR1 Pos (on)

YnpaeneHue nonoXxeHnem
XCBR1 Pos (Bkr.)

real controller

cburanveckun KoHTponnep

Report XCBR1 Pos (on)

OtueT o0 nonoxeHnn XCBR1
Pos (Bkn.)

Controllable Double Point

lByxanemeHTHOE ynpaene-
Hue

Logical Node Class

Knacc nomyeckoro y3na

(common data class, CDC):

(knacc obwmx gaHHbIX, CDC):

Data Class Knacc gaHHbIx control value, KOHTPONbHOE 3HauveHue,
Operate Bbinonuute status value, 3HaYeHne COCTOAHUA,
Report Otver quality Ka4eCTBO

real controller huanyeckuin KOHTpornnep time stamp, BpeMeHHas MeTka,

bang

yAap

control model,

mMogenes ynpaesneHus,

PucyHok 52, nuct 2

Knacc o6wwux aaHHbIx DPC BKnovaeT B cebs paccHnTaHHbIM Ha MHOrOKpaTHOE UCMOoNb30BaHUe nepeyveHb
aTpubyTOB, TAKUX KaK ynpasnsiemoe 3HaveHue (3Ha4YeHne, KoTopoe MOXeT BbITb MU3MEHEHO B pesynbTaTte ynpas-
IeHWs1 €o), 3HaYEHNe COCTOSIHUS, KaueCTBEeHHas N BpeMeHHasa MeTKa (3HaueH s, KOTopble MOTYT ObITh BKIHOYe-
Hbl B OTYeT st) 1 MoAenb ynpaBneHUs (3HaueHne, KOTopoe MOXeT 6bITb CkoHtbMrypuposaHo cf). ATpubyThl knac-
COB 06LLMX AaHHbIX UMEIOT CTaHAapTU30BaHHbIe UMeHa aTpubyToB AaHHbIX, HanpuMmep ctiVal, stVal unun q. 31n
UMeHa UCNoMb3YHTCA AN CBSA3U (He3aBucuMo oT SCSM) u B Asblke KOHUrypaLmMm NoACcTaHLMU B COOTBETCTBUM
cM3K 61850-6 [1].

3HaveHue cocTosiHus stVal HeceT AONONHUTENbHYIO UHOPMAaLMIO O TOM, KOrda HavyaTbk Bbigady oTyeta
(dchg — 3anyck Bblgayun oTyeTa NpY U3MEHEHUN 3Ha4YeHUA COCTOAHUSA). Takke Bbidaya 0TYETOB MOXET ObITh
HauaTa Npu U3MeHeHusIx kadecTBa ¢ atpubyTa qchg.

Mcnonb3oBaHWe knacca norudeckoro ysna u knacca gaHHbix (M3K 61850-7-4), knacca obLwmx gaHHbIX
(M3K 61850-7-3) 1 obLLero normveckoro yana, knacca gaHHbix 1 cepsucos (M3K 61850-7-2) B peanbHol cucte-
Me Moka3saHo B HWXKHel YacTu pucyHka 52. Cepsuc (Operate XCBR1.Pos = on) BknioyaeT BoikNtoyatesns. CepBuc
(Report XCBR.Pos) nHgpopmupyeT nonydatensa 06 n3aMeHeHUU TeKyLLero nonoXeHusi ¢ BpeMeHHOW METKOW 1
uHdopmaLmeri o kavecTtre. MNMocne ycnewwHoro npouecca nepeknioYeHnsa aTpubyT aaHHbIX stVal nonyyaeT HOBYHO
WMHpOPMALMIO O COCTOSTHUN.

12 OTo6paxeHue ACSI Ha peanbHble CUCTEMbI CBA3U

12.1 BBepeHue

Ha pucyHke 53 oTobpaxeHo B3aumogeincTaue ACSI ¢ 6azoBbiM ypoBHeM npunoxerus. ACSI He onpege-
nsieT koHkpeTHbIX ACSI coobuieHuii. Cepaucel ACSI oTobpaxeHbl B nocneaoBaTensHOCTy ogHoro unu bonee
co0bBLLEHNs HKenexatlero npuknagHoro yposHs (AL PDU — 6nok AaHHbIX NpoTokona).
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There is no ACSI PDU

There isjust an AL
PDU. ACSI services and
their parameters are
mapped to the AL PDU

PDU: Protocol Data Unit (encoded message containing the service parameter, etc.).

ACSI Service
There is no ACSI PDU

No Protocol!

Specific Mapping (SCSM)

Application Layer

Cepsuc ACSI
Het ACSI PDU

HeTt npoTtokonal!

Cneuyndnyeckoe otobpa-
xeHune (SCSM)

YpoBeHb NpUNOXEHNs

There is just an AL PDU.

ACSI services and their
parameters are mapped to
the AL PDU

Protocol
PDU: Protocol Data Unit
(encoded message con-

taining the service parame-
ter, etc.).

EcTb TOnbko AL PDU.

Cepsucbl ACSI u nx napa-
mMeTpbl oTo6paxatTcs BAL
PDU

MpoTokon

PDU: BsioK AaHHbIX NpoTO-
Kona (KogmpoBaHHOEe C006-
LieHve, coepxaliee napa-
MeTp cepsuca u T. 4.).

PucyHok 53 — OTo6paxeHune ACS| Ha ypoBeHb MPUIOXEHNUA

OTo6paxeHne cepucos ACSI Ha coobLLeHNA onpeaeneHHoro NpMkNagHoro ypoBHs BbIXOAUT 3a 061acTb
npuMmeHeHns MOK 61850-7-2; aTo 0TobpaxeHne onmcaHo B cneumduyeckoM oTobpaxeHun cepsuca ceasu (SCSM)
B M3K 61850-8-1 [2], M3K 61850-9-1 [3] » M3K 61850-9-2 [4].

MpumeuvaHnel — OT0 oTOGpaxeHne nNo3eonsAeT NpUMeHATb ACSI € pasMYHbIMU NPUKIALHBIMU YPOBHSAMU.
lMockofibKy 3T NpuUKNagHbie YpoBHM 06ecrneynBaloT pas/inyHble BO3MOXHOCTU, OoTobpaxeHue B pamkax SCSM moxeT
6bITb MPOCTBIM WU KOMMJIEKCHBIM, @ Takke 6onee unm meHee apEKTUBHbLIM.

M3K 61850-7-4, M3K 61850-7-3 n MOK 61850-7-2 onpefensaT abCcTpakTHY0 MHopmaluio 1 mogenmv
CepBUCOB ANst noacTaHumun. Mpu aToM cepus cTaHgapToB MOK 61850, B 06LLeM, NO3BONSIET OTAE/bHbLIM YCTPOIA-
cTBam paboTtaTb C MCNONb30BAHUEM OLHUX U TEX Xe AaHHbIX U CepBUCOB. [na o6ecneyeHns aToro ykasaHHble
yCTpOIicTBa [0/MKHbI OblTb COrNacoBaHbl MO KOHKPETHOW hopmMe CEPBUCOB W AaHHbIX, KOTOpble 6yAyT y4acTBo-
BaTb B 0OMeHe.

dopma cepBuca ¥ faHHbIX He BANSET Ha nepegadvy, CeTb, NPOTOKOSbl CPeACTB CBA3M, T. €. HA HWXKHMe
YPOBHU CTeKa CBSA3M, Y OHW K HEil HBapuaHTHbI. 1 HA060pPOT, TO NPUIOXKEHWE, KOTOpPOe NocblnaeT v noayyaet
JaHHble, He MeeT peasibHOW NpoLeaypbl, ONMUCLIBAIOLLEN, KaK 3TO MPOUCXOANT, U MO3TOMY OHO B 60/bLLOI cTene-
HW He 3aBWUCUT OT UCMOJIb3yeMbIX MEXAHU3MOB.

OT0 pasgeneHue OyHKUWI BaXXHO, TakK Kak OHO NO3BOJISIET UCMO/1b30BaTb MHOXECTBO Pa3/INYHbIX TEXHOO-
T OTHOCUTENTbHO NPO3paYvHbIM 06pa3om. Kak cnecTBme 3Tu HKHUE YPOBHU MOTYT GbITb 3aMEHEeHbI, Hanpuvep:

- MOTYT 6bITb MCNOIb30BaHbl CETY C PA3INYHbLIMK TUNamMu OU3NYECKoi cpeapl;

- MOTyT cyliecTBOBaTb 60/1ee 04HOro NPOTOKOAa NPUKIAAHOr0 YPOBHS, Y OHU MOTYT UCMNO/b30BaTh Ty Xe
hU3NYecKyto ceTb 1 MPOTOKObI.

CraHfapTn3oBaHHble OTOOpaXeHMa abCTPakTHbIX CEPBUCOB Ha pas/iyHble CTEeKU CBA3W OnpefesieHbl B
M3K 61850-8-1 [2], M3K 61850-9-1 [3] 1 M3K 61850-9-2 [4]. BbinosHeHWe 06LWMX DYHKUUIA Npeanpusatuii
9NeKTpoaHepreTukn 6yaeT eauHOO6pasHbIM Ha BCeX YCTPOMNCTBaxX MOSIEBOrO YPOBHSA BHE 3aBUCMMOCTU OT
HMXenexalimx cuctem cBsisn. Ha pucyHke 54 npuBeaeHbl 0TobpaxeHus, onpegensiemble B M3K 61850-8-1 [2],
M3K 61850-9-1 [3] n M3K 61850-9-2 [4].
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PucyHok 54 — Otob6paxeHua ACSI (KoHuenTyasibHOe npeactaBieHne)

Bce Bugbl nepegaumn, kpome GOOSE n nepegaum Bbi6OpOUHbIX 3HAYEHWI, oToO6paxatTca Ha MMS, TCP/IP
nNCO/M3K 8802-3 [5]. Mepegaya GOOSE oTob6paxaeTtca HenocpeacTBeHHO Ha MCO/M3K 8802-3 [5]. Mepepa-
ya BbI6OPOYHbIX 3HAYEHN oToGpaxaeTca Ha M3K 61850-9-1 [3] n MOK61850-9-2 [4].

Cneuundnyeckoe oTobpaxeHne cepuca CBA3N onpegenseT, Kak cepBucbl n mogenu (cepeep, nornyeckme
yCTpOWCTBa, 10TMyYeckne y3bl, faHHble, HA60Pbl AaHHbIX, 31€MEHTbl YNpaB/AeHUs 0TYeTOM, 3/1IeMeHThI ynpasne-
HUS onepaTUBHbLIM XYpPHaNoOM, rpynnbl HACTPOEK U T. 4.) peann3yloTcsa ¢ UCNOoMb30BaHNeEM cneunduruyeckoro cre-
Ka CBA3W, T. €. TOTOBOr0 nNpohuasa. 3TM 0To6paXeHNs M NCNOMb30BaHHbI/i YPOBEHb MPUOXEHNS onpeaenstoT
CUHTaKcuC (KOHKpeTHOe KoAnpoBaHue) ANA AaHHbIX, y4acTBYOLWNX B CETEBOM O6MeEHe.

MpumeuvaHune2 — KoHuenumsa SCSM 6bl1a BBeeHa 4718 TOro, YTobbl 06ecneynTb HE3aBUCYMOCTb OT CTEKOB
CBA3W, BKIOYasA NpukIafHble NPoToKosbl. OfHa u3 ueneit M3K 61850 — B3aumopeiicTBmne ycTpoicTs. 15 3T0ro Heo6-
XO[MMO, YTOObI BCE CBA3bIBAOLLMECS YCTPOWCTBA UCMO/b30Ba/IM OfMH U TOT Xe CTeK CBA3W. Takum 06pa3oM, Liesb Takoi
He3aBMUCHMOCTM 3aK/YaeTCa He B HAIMUMM MHOXECTBa napasesibHbiXx 0TO6pakeHWin, a B BO3MOXHOCTU OTC/exuBa-
HUSA YPOBHSA TEXHWKM B KOMMYHUKALMOHHbIX TEXHOMOIMSX.

B cooTBeTCTBMM C pucyHkom 55 SCSM oTo6paxaeT abCcTpakTHble CEPBUCHI CBA3M, 06BEKTbI U NapameTpbl Ha
cneynduyeckne npuknagHbie yposHu. 3TN NpuknagHble ypoBHU ob6ecrneynBaloT KOHKPeTHOe KoguposaHue. B
3aBUCUMOCTY OT TEXHO/IOTUM CETU CBA3M 3T OTOOPAXKEHNSA MOTYT UMeTb pas/InyHble C/I0XHOCTU, a HEKOTOpPble
cepBucbl ACSI MoryT He nogepXmBaTbCA HeNocpeACcTBEHHO BO BCeEX OTOOPaXeHUAX, HO 3KBUBA/IEHTHbIE CepBU-
cbl 6ynyT o6ecneueHbl (CM. npumep Huxe). MpukIagHoli ypoBeHb MOXET MCNONMb30BaTb OAVH UK 6onee cTek
(ypoBHU 1—6).

Mpumep — Cepeuc ACSI GetDataSetValues MoXeT UMeThb pas/iniyHblie 0 TO6paxXeHNa 48 pasInyHbIX Npu-
KnagHbiX ypoBHeit (AL). Hanpumep, onpefeneHHblin AL MOXeT NojLepXnBaTb 3TOT CEPBUC HEMOCPECTBEHHO,
Torga kak gpyroi AL obecneumBaeT MOJlyyYeHWe TO/IbKO O4HO3/MEMEHTHbIX AaHHbIX (Get of single data). B
nocnegHem cnyvyae oTobpaxeHne J0MKHO BblgaThb HECKONbKO OHO3/1EMEH T HbIX JaHHbIX.
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Application Process MpuknagHoii npouecc

Network independent Interface pOTOKONbLHO He3aBUCUMBIA WHTEpP-
(ACSI, Abstract Communication Ser- delic (ACSI, a6CTpakTHbIi WHTep-
vice Interface) peic ycnyr ceasn)

specific Interface cneynanbHblli nHTEpQEiic
Application Layer MpuknagHoi ypoBeHb

Layer 1to 6 YpoBH#N 1—6

PucyHok 55 — Oto6paxeHune ACSI Ha cTekn csasu/npodunu

12.2 Mpumep oTobpaxeHus (MIK 61850-8-1 [2])

VHdopmaunoHHblie mogenun (1ormyeckoe yCTpoincTBO, IOrMYECKUn y3en, aHHble N aTpubyThl AaHHbIX) ab-
CTpaKkTHO onpepgesieHbl B MOK 61850-7-4 n M3K 61850-7-3. Kpome TOro, MoAenu CepBMCOB ONpefensoTca Kak
abcTpakTHble cepBuckl (ACSI — abCcTpakTHbI MHTEpdielic ycayr cBasun), onpegeneHHsie B MOK 61850-7-2.

n pnmedaHune — MImMeHa nornyeckux Y3710B, faHHbIX N anI/IGyTOB AaHHbIX UCNO/b3YKTCA COrnacHo wux
onpegeneHnto. Mma XCBR coxpaHseTcs kak nma XCBR. OTob6paxeHus, KOTOpble He NoAAepXUBalT MMEH B CBOMX
npoTokonax, MoryT npeo6pa3oBbiBaTb 3TV UMEHA B YHUKANbHble HOMepa.

ABCTpakTHble MoAenn 3Tux Tpex ctaHgaptToB — M3K 61850-7-4, MK 61850-7-3 1 MOK 61850-7-2 —
LO/KHbI 6bITb 0TOGPaXeHbI Ha NPUKNAZHOM YPOBHE (CM. PUCYHOK 56).

PucyHok 56 — OTo6paxeHne Ha MMS (koHuenTyanbHoe npeacTasneHue), nuct 1
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ACSI services according to
IEC 61850-7-2

CepBucsl ACSI — cornac-
Ho MOK 61850-7-2

MMS VMD, Domain, Named
Variable, Named Variable
List, Journal, File manage-
ment

Moagens VMD MMS, pomen
MMS, noumeHoBaHHasi ne-
pemenHasa MMS, cnucok no-
VMMEHOBAHHbIX NEPEMEHHbIX
MMS, xypnan MMS, ynpae-
neHuve dannamm MMS

Information model accor-
ding to IEC 61850-7-4 and
IEC 61850-7-3 and control
blocks according to IEC
61850-7-2

UndopmaumoHHaa mo-
Aenb — COrnacHo

M3K 61850-7-4 n

M3K 61850-7-3, 6noku
ynpaBpneHuss — COrnacHo
M3K 61850-7-2

MMS Read, MMS Write,
MMS Get.. Attributes, MMS
Read Journal, ...

yrenHne MMS, 3anucs MMS,
nony4uTts atpubytel MMS,
yTeHue xypHana MMS, ...

Mapping of information

models

OtobpaxeHue wuHopma-
UMOHHbIX Moaenemn

ASN.1 coded messages

CoobweHunst, KoAMpOBaHHbLIE
no ASN.1

Mapping of services

Otob6paxeHne cepBUcoB

Presentation, Session, Tran-
sport (TCP, ISO TP),

Mpencrtaenenune, ceaHc, ne-
pegaua (TCP, ISO TP), ...

PucyHok 56, nuct 2

B paHHOM npumepe WHopmauuoHHas Mofesnb U pasnuuHble 6110ku ynpasneHyus oTobpaxaloTcs Ha
cneyndmrkaumio NponsBoAcTBeHHbIX coobuieHun (MMS), T. e. Ha mogenu VMD (Virtual Manufacturing Device),
AOMeHa, NOMMEHOBaHHOW NepeMeHHOW, cnucka NOMMEHOBAHHBLIX MepeMeHHbIX, XypHana W ynpaBreHus

tharinamu. Cepeucol oTobpaXkatoTCA Ha COOTBETCTBYOLLME cepBUCHI Knaccos MMS.

Ha pucyHke 57 oTobpaxeHne nokasaHo 6onee noapobHo. ABCTpakTHble WHGOPMALUOHHBIE
mMogenu, onpegeneHHble B MOK 61850-7-4, MOK 61850-7-3 n M3K 61850-7-2, oTobpaxaioTca crieiyioLL MM

obpazom.

Uro pomkHo oTtobpaxateces?

OTobpaxaerca Ha

Jlornyeckoe yCcTpONCTBO (COAEPXUT NOrMYEcKUe yanbl);
M3K 61850-7-2

Homen MMS

Jlornueckune yanel (cogepxar gaHHole); MOK 61850-7-4

MoumeHoBaHHyO nepemenHyto MMS

HaHHble; MOK 61850-7-4

MovmeHoBaHHY0 nepemeHHyto MMS (1 cTpykTypupOBaH-
Hble KOMMOHEHTbl NOVMEHOBaHHOW nepemeHHOl, npea-
CTaBNsOWYME «AaHHbIe NOrMYECcKoro yanan)

ATpubyT gaHHbIx; MOK 61850-7-3

MovmeHoBaHHYy0 nepemenHHyto MMS (1 cTpykTypupOBaH-
Hble KOMMOHEHTbHl NOMMEHOBaHHOW nepemeHHON, npea-
CTaBNsAOWME 3TN «AaHHbBIE)

Ha6op paHHbIX: MOK 61850-7-2

Cnncok noMMeHOBaHHbIX nepeMeHHbIXx MMS

Brnoxu ynpaenenus (atpnbyTel); MOK 61850-7-2

MoumeHoBaHHyl0 nepemenHyio MMS

Bnoku ynpaBnenus (pexum pabotel); MOK 61850-7-2

HeobxoaMmo nporpammupoBaTh,
MO3K 61850-7-2

KaKk onpegeneHo B

XKypnan; MOK 61850-7-2

Kypnan MMS

CoobLieHus, HecyLme nHopMaLmio, oTobpaxatoTcs Ha MMS coobLLeHVs, 3a UCKNoYeHNneM coobLLieHW

GOOSE, GSSE 1 SV.
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* GOOSE/GSSE/SMV messages map directly to ISO/IEC 8802-3

Information Models

use

Common DATA Classes

Control Blocks
DATA-SET
MMS Named VariableList

map

MMS Named Variable

Control Block Attributes

Control Block Behavior

IEC

68

NHpopMaunoHHble moge-
m

ncnosib3oBaHne

O6wume knaccbl DATA

Bnoku ynpaBneHus
Habop AaHHbIX

Cnncok  MOMMEHOBaHHbIX
nepemeHHblx MMS

oTob6paxeHune

NMonmeHoBaHHas
MeHHas MMS

nepe-

ATpubyThl 6510Kka ynpaBne-
HUA

Pexum pab6oTbl 6510ka yn-
paBneHus

M3K

MMS message*

MMS Journal

Control Blocks (BRCB,
URCB, GoCB,... LCB)

GetDataValues -> Read
SetDataValues -> Write

xyz = MMS obiject

LOGICAL DEVICE

Domain

LOGICAL NODE

* GOOSE/GSSE/SMV mes-
sages map directly to
ISO/IEC 8802-3 [5]

PucyHok 57 — lMopaxoa K oTo6paeHunto

coobuieHne MMS *

XXypHan MMS

Bnokn ynpasneHus (BRCB,
URCB, GoCB,... LCB)

GetDataValues -> uTeHue
SetDataValues -> 3anucb

Xyz =06bekt MMS

JTIOTMYECKOE YCTPOW-
CTBO

AomeH

NOMMYECKWIA Y3EN

* GOOSE/GSSE/SMV co06-
LeHnss oTobpaxaloTcs He-
nocpesACcTBEHHO MO
NCO/M3K 8802-3 [5]
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MogpobHee oTO6GpaxeHWe B MNOMMEHOBAHHYI MepemMeHHylo MMS cxemaTuyecks nokasaHo Ha pu-
CyHKe 58.

LOGICAL DEVICE (KO3) JNNIOMTMYECKOE YCTPOMCTBO (KO3)
MMS Domain (KO3) JomeH MMS (KO3)

LOGICAL NODE (QOCSWI) NOMMYECKNWM Y3EN (QOCSWI)
MMS Named Variable MoumeHoBaHHas nepemeHHas MMS

structured components of the MMS cTpykTyprpOBaHHbIE KOMMOHEHTbI NOVME-
Named Variable HOBaHHOI nepemeHHon MMS

PucyHok 58 — [lMogpobHoe onucaHue OTOOpaxeHUs B NOUMEHOBaHHYK nepemMeHHyro MMS

LomeH MMS (c umeHem KO3) cofepXunT NnoMMeHOBaHHble NepeMeHHble. NouMmeHoBaHHaa nepeMeHHas, no-
KazaHHas Ha pucyHke 59, HocuT nmst QOCSWI. KoMnoHeHTbI 3TO NOVMEHOBAHHON NepPeMEHHOI Co34aHbl NyTem
Bbl6GOpa BCeX aTPNBYTOB AaHHbIX C OAMHAKOBOM PYyHKLMOHanbHOW cBA3blo (FC), Hanpumep 3HavyeHne FC=ST (Bce
aTpubyThl AaHHbIX COCTOSAHMSA). MNepBblii KOMNOHEHT MOMMEHOBAHHO NepeMeHHoW HOCUT UMst KoMnoHeHTa ST.
Sksemnasapbl knacca DATA (Hanpumep, POS) nomeuteHbl Ha cleyounii ypoBeHb BAOXKEHUS. ATPUBYThbl AaHHbIX
(nanpumep, stVal, g, t n 1. g.) HaxoasTcs Ha cnepytowem, elue 60/ee HU3KOM YpoBHE. TOUKU «.» B Mepapxmyec-
KOM UMEeHU Gbl/I 3aMeHeHbl CUMBOJIOM «$» B 0ToOGpaxeHun MMS.
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K03/QOCSWI #--mmeemmme - MMS Named Variable
K03/QOCSWI$ST = instance of DATA
K03/QOCSWI$ST$Pos

K03/QOCSWI$ST$Pos$stval

K03/QOCSWI$ST$PosS$q

KO03/QOCSWI$ST$Pos$t
K03/QOCSWI$ST$PosS$origingorCat
K03/QO0CSWI$ST$Pos$origin$orident,
KO03/QOCSWI$SV
K03/QOCSWI$SV$Pos
K03/QOCSWI$SV$Pos$subEna
KO03/QOCSWI$SV$Pos$subVal
K03/QOCSWI$SV$Pos$subQ
K03/Q0CSWI$SV$Pos$sublD
K03/Q0CSWI$CO
K03/QOCSWI$CO$Pos
KO3/QOCSWI$CO$PosS$otlVal
K03/QOCSWI$CO$Pos$origin$orCat
K03/QOCSWI$CO$Pos$origin$orldent
KO03/QOCSWI$CO$Pos$T
KO03/QOCSWI$CO$Pos$Test
K03/Q0CSWI$CO$Pos$Check
K03/QOCSWI$CO$P0s$SID
K03/QOCSWI$CF
KO03/QOCSWI$CF$Pos
K03/QOCSWI$CF$Pos$ctiModel

4 structured
components
of the

MMS Named
Variable

MMS Named Variable = instance  NoumeHoBaHHas nepemeHHas
of DATA MMS = ak3emnnap DATA

4 structured components of the 4 cTpykTypupoBaHHbIX KOMMOHEHTa
MMS Named Variable NOMMEHOBaHHOWA nepemeHHol
MMS

PucyHok 59 — [lpumep novmeHoBaHHOV nepemeHHoli MMS
(TexHonornyeckne 3HauveHus)

TexHoM0ornyeckne 3HavyeHms (0 NOSIOXKEHNN) HECKOIbKMX KOHTPON1epoB nepekntoyatens QOCSWISPos,
Q1CSWI$Pos 1 Q2CSWI$Pos oTob6paxatoTc B NMOMMEHOBAHHBIX NepeMeHHbIX MMS (CM. Npasblil HWXHIA
yron pucyHka 60). VHdopmauma o nosioxeHun rpynnupyeTcs no CrvckKy NOMMEHOBaHHbIX NepeMeHHbIX
(Habopy fAaHHbIX) ¢ umeHem KO3/LLNO$AIIRpts. ATpubyTbl 6510ka ynpasneHus Hebytepr3oBaHHOro oTyeTa
oTobpaxatoTcs B noummeHoBaHHOW nepemeHHoli MMS KO3/LLNO$RPS$AIIRpts. KOMNOHEHTbI 3Tol novme-
HOBaHHOI MEepPEMEHHON MOryT 6bITb 3anmcaHbl (KOHUryprpoBaHbl). BAok ynpaBneHus ccobinaetcs Ha Habop
[JaHHbIX.
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= Unbuffered Report Control Block (URCB):
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MMS Named Variable List

KO3/LLNO URCB N = Data Set:
KO3/LLNO$RP ame reference
KO3/LLNO$RP$AIIRptsCo DSName = KO3/LLNOS$AIIRpts
Configure._ [SNsw e T
5 ptsCo$RptEna = TRUE 1. KO3/QL CSWI$STS$Pos |
KO3/LLNO$RP$AIIRptsCo$Resv =TRUE 2. K03/Q2CSWI$STS$POs |
KO3/LLNO$RP$AIIRptsCo$DatSet = KO3/LLNO$AIIRpts 3. K03/QOCSWI$ST$Pos
KO3/LLNO$SRPS$AIIRptsCo$OptFlds = reason-for-indusion 4 "Members
KO3/LLNO$RPS$AIIRptsCo$BuUfTIm = 0
KO3/LLNO$RP$AIIRptsCo$SeqNum = - 20. ..
KO3/LLNO$RP$AIIRptsCo$TrgOpENa = dchg
KO3/LLNO$RP$AIIRptsCoS$intgPd =0
KO3/LLNOS$RPS$AIIRptsCo$Gl
1 references
a Event from
t 2nd member i
MMS Named Variables:
MMS VMD-specific Named Variable List KO3/QICSWIS$ST$Pos
for Report format without Data Object Reference KO3/Q2CSWISSTSPos
Example for Reportof breakerstatus change
KO03/QOCSWI$ST$Pos
/RPT
1. RptlD = LLNO$RPS$AI IRptsCo lprocess values]
2. OptFlds “=0001"... 000
Report 3. InclusionBS =0100 ...0000
<nd member 4. Value(s)
5. Reason-for-Inclusion
MMS Named Variable = [MoumeHoBaHHaA nepe- MMS Named Variables: MonmeHOBaHHbIE nepe-

Unbuffered Report Control
Block (URCB):

MMS Named Variable

List = Data Set:

Configure

Name
Members
reference

Event from 2nd member

MeHHast MMS = 610K ynpaB-
neHnss HebydepnsoBaHHO-
ro otyeta (URCB):

Cnucok  NOMMeHOBaHHbIX
nepemMmeHHbIx MMS = Habop
OAaHHbIX:

KoHdpurypmposaHue

Nwvsa
YneHsbl
CCblniKa

Co6bITEe OT 2-T0 ufneHa

MeHHble MMS:
OTyeT — 2-ii uneH

Report 2nd member

TexHonorunyeckue
HUA

Process values 3Ha4e-

MMS VMD-specific Named
Variable List for Report
format without Data Object
Reference

Example for Report of
breaker status change

Cneuundgunuecknin gna VMD
CMUCOK NOMMEHOBAHHbIX MNe-
pemeHHbIX MMS ana dopma-
TMpOBaHNA oT4yeTa 6e3 CCblfl-
KN Ha 06BEKT AaHHbIX

Mpumep Ana otueta 06 n3-
MEHEHWUWN COCTOSIHUSA BbIK/O-

yarena

PucyHok 60 — Mcnonb3oBaHMe MOUMEHOBAaHHbLIX MepeMeHHbIXx MMS 1 crnvcka NoMMeHOBaHHbIX MepeMeHHbIX

MN3meHeHMe B OAHOM M3 41eHOB Habopa AaHHbIX (HanpuMmep, BO BTOPOM 4Y/ieHe) NPpUBOAUT K OTnpaBke
oTyeTa c cocTosHMeM nonoxeHma Q2CSWI. CoobuweHne c 0OT4EeTOM reHepupyeTcsa C MCNONb30BaHWEM APYTOro
cnucka NMOUMEHOBAHHbLIX MepeMeHHbix MMS (neBblil HWKHUIA yron pucyHka 60). OTueT 6yaeT nocnaH HeMepq-

NEeHHO.

OTueT oTOGpaxaeTtcsa B UHPOpMaLMOHHOM oT4eTe MMS (cMm. pucyHok 61). Ha pucyHke noka3aHO KOHKpeT-
Hoe kogupoBaHue cornacHo ASN.1 BER (OCHOBHble nMpaBuia KogMpoBaHus ansa abCcTpakTHON CUHTAKCMYEeCKON
HOoTauun Bepcun 1— NCO 8825).
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A?
I‘iﬁ At cP MMSpdu::=CHOICE {...
unconfirmed-PQU [3] IMPLICIT SEQUENCE {...
“ CHOICET
A0 4cC InformationReport [0] IMPLICIT SEQUENCE { ...
o 6 variableAccessSpecification CHOICE {...

. variableListName [1] CHOICE {...
80 04 XX XX XX XX .. vmdSpecific [0] IMPLICT VisibleString </RPT>}
.}, -end of variableAccessSpecification

A0 42 listOfAccessResult [0] INPLICIT SEQUENCE OF CHOICE {...

A2 40 . success CHOICE { ... structure [2] IMPLICIT SEQUENCE OF - "Data"

8 I XXXXXXXXXXXXXXXXXXXX .. CHOICE {. .. visible-string [10] IMPLICIT VisibleString <LLNO$RP$AIIRptsC0o>}, - RptD

XX XX XX XX XX YY YY

84 020110 / 1octet for the tag;  CHOICE {... bit-string [4] IMPLICIT BIT STRING <0001 000x>), - OptFids

84 04 0480/1000 1 octet for lenath: CHOICE {... bit-string [4] IMPLICIT BIT STRING <0100 0000 0000 0000 0000 xxxx>), - IndBS

A2 1t gth; CHOICE {... structure [2] IMPLICIT SEQUENCE OF -- Value(s) - here only one

A2 1ac/ 1 octet for value CHOICE {... structure [2] IMPLICIT SEQUENCE OF -- Value

85 01,) 01 _ MCHpJCE_(...integerJ5] IMPLICIT INTEGER <1> ), - stval

83"T)? MO tMrQ----------------oooev . CHOICE {. .Tbit-string [4] IMPLICIT BIT STRING <0000 0000 0000>), -- q

90 08 XXXXXXXXXXXXXXXX . CHOICE {...utc-time [17] IMPLICIT Utc71me<SS SS SS SS QQ MM MM MM>}, ~t

A2 08 . CHOICE {...structure [2] IMPLICIT SEQUENCE OF - origin

85 01 03 ... CHOICE {...integer [5] IMPLICIT INTEGER <35>}, - origin.orCat

8A 03 XX XX XX .... CHOICE {...visible-string [10] IMPLICIT VisibleString <ADM>}} - origin.orldent

end of "Value"
end of "Value(s)"
85 01 01 . CHOICE {... integer [5] IMPLICIT INTEGER <1>) - reasonCode
.} -end of "Data”
}—end of ListOfAccsessResult
}—end of information Report . .
X 80 Byte Interpretation of received message
(44 Byte pay load) }—end of unconfirmedPDU (Tag values -> ASN.1 syntax (Schema))
}- end of MMSpdu
H
MMS Syntax (written in ASN.1) defined in 1SO 9506-2
Identifier (Tag) MaeHTugukatop (MeTka) | 80 Byte; Z 80 6aliToB;
Length OnnnHa (44 Byte pay load) (44 6aitita  nonesHan 3a-
rpy3ka)
Content Copepxnmoe Interpretation of received WHTepnpetaumsa nonyyeH-
message HOro Coo6LLeHNs
1 octet for the tag; 1 oKTeT 4Nsi METKMY; (Tag values-> ASN.1 syntax (3HayeHuss meTok -> ASN.1
(Schema)) CUHTakcuc (cxema))
1 octet for length; 1 oKTeT Ana ANVHbI; MMS Syntax (written in MMS cuHTakcuc (3anucb B
1 octet for value: 1 OKTET NS 3HAYEHWS: ASN.1) defined in ASN.1), onpepeneHHblli B
’ A : ISO 9506-2 [7] CO 9506-2 [7]

PucyHok 61— WMHdopMaynoHHoe coobuieHne ¢ otyetom no MMS

DTN OKTeTbl ynakoBaHbl B fanbHenwne coobuieHns, KOTopble HecyT 406aBOYHYI0 cneumnanbHy nHpopma-
LMI0 HMXXHETO YPOBHA MO ynpaBneHnto u agpecy, Hanpumep 3aronosok TCP u3aronosok IP.

MpuHumatouwee IED-ycTpoliCTBO MOXET MHTEPNpPeTUpoBaTb COO6LEHNE C OTYETOM B COOTBETCTBUN C UAEH-
TUPUKATOPOM, ANMHAMU, UMEHAMUN U APYTUMUN 3HadYeHnamu. na nitepnpertauunm coobuieHns TpebyeTca TOT xe
CTekK, T.e. cBefileHnsa 060 Bcex 3afeCTBOBAHHbIX YPOBHSAX, BKAtOYas onpegeneHma MOK 61850-7-4, M3K 61850-
7-3, MOK 61850-7-2 1 M3K 61850-7-1.

MpumevaHuel — lMpeanonaraeTtcs, YTO NPU peasiM3auuy NPOTOKO/bHbLIE YPOBHW GYyAyT BbINO/HEHbI TaK, YTo
accem6/MpoBaHne, KogMpoBaHue, nepeaaya, AekoAMpoBaHe 1 UHTepnpeTMpoBaHne cooblueHunii 6yayT ckpbiThl. Mpea-
nofaraeTcs, YTo NpuUKNaaHbIe NporpaMMbl Ha 06eMX CTOPOHAX He GYAyT NPUBMEUYeHbl K PEeLLEHU0 3TUX BONPOCOB CBA3MN.

Ha pucyHke 62 nokasaHa Bbigepxka n3 mogenun XCBR1, npeactaBnatwwas dhusnyeckoe yctpoiicteo. Mon-
Has nepapxumyeckas Mmogesnb MOXeT 6bITb OTOO6paxeHa, Hanpumep, Ha MMS ¢ ucnonb3oBaHmem SCSM B coOT-
BeTcTBMN ¢ MK 61850-8-1 [2]. B pe3ynbTtate MHOrMe NnoMMeHOBaHHble NnepeMeHHble MMS A0/MXHbI O6bITb peanu-
30BaHbl B peanbHoM cepBepe. Cepsucbl ACSI| oTobpaxarTcsa Ha cepBucbl MMS.
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real world
devices

| XCBR1 Pos.ctlVal XCBR1.Pos.stVal

NamedVariable XCBR1 complex

NamedVariable XCBR1$Pos complex

MMS
objects and
services

NamedVariable XCBR1$Pos$ctiVal simple
NamedVariable XCBR1$Pos$stVal simple

NamedVariable XCBR1$Pos$ctiModel — simple

Communication Stack

XCBR1 Pos.ctiModel |
IEC 61850-8-1 [2] SCSM -

real world devices

complex

simple

FOCT P M3K 61850-7-1— 2009

¢msnyeckne ycTpou-
cTBa

KOMN/iekCcHas

npoctas

MMS objects and OO6bekTbl U CepBUCHI

services

Communication

Stack

PucyHok 62 — lMpumep oTobpaxeHns

MMS

CTek cBs3u

B aToM npumepe nokasaHo, 4To noumeHoBaHHasa nepemeHHas XCBR1 npepctaBnseTt nornyeckuii ysen
(Bkntoyas Bce aksemnnapbl knacca DATA kak KOMNOHEHTbI 3TO MOMMEHOBAHHOM NepemMeHHON). Kaxablii KoMno-
HeHT (Hanpumep, Pos) goskeH 6bITb OTOOpPaXeEH B MEHEE C/TOXHOW NOMMEHOBAHHOW NEepeMEeHHOl, HanpuMmep ¢
umeHem (c komnoHeHTamu ctlVal, stVal n ctiModel). 3Tn koMnoHeHTbI 0To6paXeHbl B TPEX elLe MEHee C/OXHbIX
nomMeHoBaHHbIX NnepeMeHHbix: XCBR1 $Pos$ctlVal, XCBR1 $Pos$stVal n XCBR1 $Pos$ctiModel

MprnmMeuyaHUe2 — 3T0O MHOXECTBEHHOE OTOGpPaxeHne He TpebGyeT MHOXECTBEHOr0 COXPaHEHWS OfHOro
3HauyeHus (Hanpumep, ansa ctlVal). JepeBo co BCEMU KOMMOHEHTaMy U NOAKOMMOHEHTaMU peann3yeTcsi 04HOKPATHO.
MonmeHoBaHHasa nepemeHHas XCBR1$Pos$ctlVal — Tonbko «agpec» nucrta aToro gepesa.

CepBucbl MMS noaaepxusatT YTeHUE B OAHOM 3aNpPOCEe MHOTUX «MOJTHbIX» U YACTUUYHbIX «AEPEBLEBX.
YacTnyHoe 1epeBo A0/HKHO 6biTh ONMCAHO B COO6LLEHNM 3anpoca c yuepeagoBaHmem goctyna MMS.

13 MeTon hopmManin3oBaHHOINo onmcaHus

13.1 Hotauua knaccos ACSI

B M3K 61850-7-2 cneayeT ncnosb3oBaTb HOTaLMU Kacca, Kak mokaszaHo B Tabnuue 9.

Tab6nuuya 9— OnpegenexHne knacca ACSI

Knacc ABC

Vmsa atpubyta
Attributel [1..n] Typel
Attribute2 [0..n]

CepBucsl
Service l
Service2

Tun aTpubyTta

Type2

3Haqu|/|e/,u,v|ana30H 3HauYeHns/NosiICHeHne

Mmsa knacca B 9T Tabnuubl cnegyet BnucbiBate 3AMTABHBIMU 6ykBamu wpudtom Tahoma. ATpubyThl
Knacca fO/MKHbl UMeTb UM aTpubyTa n Tun atpubyTta. ATpMbYThl 4OMKHbI UMETb CNeAYILW Y KPaTHOCTb:

[0..n] — aTpubyT MOXeT NOSABNASATLCS HOMb — M pas\
[1..n] — aTpnbyT MOXeET NOABMAATLCA OAUH — N pas;
[0..1] — aTpnbyT MOXeT NoABAATLCA HONb— 1 pas.
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Mpwumeyanune—KpaTHoCcTb napameTpa cepBuca (B Tabnuuax cepenca) UCNONb3yeT TOT Ke CMHTaKCUC.

CepBuchl, onpegeneHHble gnsa kakoro-nmbo knacca, AoMmkHbI 6bITb BKNOHYEHbI B MOCMEAHION CTPOKY.

B TekcTe BCce MMeHa KriaccoB A0MKHbI BbITh BBEAEHLI NONYXUpHbIM WwpudTom Tahoma 3AIrTTABHbIMA
byksamu (Hanpumep, LOGICAL-NODE) ans toro, 4tobbl pasnuyaTh «06bl4HbIN» TEKCT U CTaHAAPTU30BaHHbIE
(3apesepBUpoBaHHble) UMeHa. Kpome Toro, Apyrue kniouyeBble CrOBa, Takue kak MMeHa aTpubyToB M T. Nn.,
AOIKHbI BbITh BhlAEneHb! NonyxupHeim wpudTom Tahoma (Hanpumep, LNRef).

13.2 MoaenupoBaHue Knaccos

13.2.1 O630p

B cepuu ctaHgapToB MOK 61850-7 onst onucaHusa mogernei cepeuca UCNonb3oBaHO 06 beKTHO-OPUEHTUPO-
BaHHOe MoaenvpoBaHue. B Takoi TexXHomormm MmoaenupoBaHus Of1CLIBaIOT Kacchl, XapakTepUCTUKK 3TUX Knac-
COB U cepBUChI (METOAbI), MPUMEHSIEMbIE K 3TUM knaccaMm. OnpeaensieMble Knaccbl TOMOratoT NOHATL Lienb Npo-
ueayp cepeuca M3K 61850-7-2 u ux achcpextnl. MNpu peanusaumm M3K 61850-7-2 aTu knaccbl oTobpaxatoTcs B
cneuuduyeckux cuctemax ceasu (SCSM). PeanbHas cuctema oTobpaxaeT KOHLeNLUMK, onnucaHHbIe B JaHHOM
mMozenu, Ha mnsndeckoe ycTpoicTeo. CnegoBaTtenbHO, eCliM CMOTPETh U3BHE, YCTPOMCTBO, KOTOPOE COOTBET-
cteyeT M3K 61850-7-2, n cneuudundeckoe SCSM AomKHbI 4EMOHCTPUPOBATL XapakTepUCTUKU, OMUCaHHbIE B
3TUX MOAENSIX KIacCoB.

Ha pucyHke 63 nsobpaxeHa mogens knacca cepun ctangaptos M3K 61850-7. Ucnonb3oaHbl 0603Have-
HUS1 U3 yHUdULMpOBaHHOTO A3blika MogenuposaHusa UML. B kayecTBe OCHOBHOMO aneMeHTa UCMOoNbL30BaHo
«obbeauHeHue» (YepHblii pomb6), NokasbiBatoLLee, YTo, HanpyuMep, Kracc cepBepa cocTouT 13 (0T 1 go n) knaccos
JNOrM4eckux yCTponcTB. Knaccebl NorMyeckux yCcTpoicTB BKIOYatoT B ce6s1 MHOXKECTBO KIacCoB JTIOrMYecKuxX y3-
nos. (*). Ilornyeckne y3nbl SBASIIOTCA cneuuanMsauusiMy Kracca JIOrMYeckuX y3noB, pacnonoXeHHOro cnesa
(nokasaHo He3akpalleHHoW cTpernkoi), Hanpumep PDIS nnn XCBR, kak onpeaenero B MOK 61850-7-4. Knaccbl
TOrMYecKMX y3roB BKIOYAIOT B ceb51 MHOXKECTBO KaccoB AaHHbIX. Knacchl AaHHbIX AIBASOTCA cneunanusauus-
mu knacca DATA, Hanpumep: MDD — cneuyanvanpoBaHHbIv knace SPS, POS — cneyunanuanpoBaHHbIv knace
DPC. HakoHeL, knaccbl 06Lwux AaHHbIX, Hanpumep DPC, coctoAT us (0T 1 Ao n) atpubyToB AaHHbIX.

Ok3emnnsipbl, NOKasaHHble AN nNpuMepa, HaxogsiTCsl C NpaBoW CTOPOHbLI pUcyHka. Hanpumep,
myXCBR1:XCBR o3HayaeT, uto myXCBR1 — ak3emnnsip, npou3BogHbIA OT knacca norndeckoro yana XCBR.

Class Model of IEC 61850-7 (Example) Instances (Examples)

abc: SERVER

LOGICAL-
DEVICE

1
*Logical Node Classes definded in IEC 61850-7-4
XCBR | i

LOGICAL- :
NODE [ ] {Aggregation determined : MyXCER1: XCBR
by 7-4 table-references} |
___________________________________
* |
[ MoD | |_POS | pata Classes defined in IEC 61850-7-4

é é 1 pos1: POS

{Values and Types are determined
by Common Data Classes}

|-| sPs | |-| DPC | !
DATA { Common Data Classes defined in IEC 61850-7-3
——————————————————————————————————— l L o r
1.n r
DATA- :
ATTRIBUTE | | stvel: DATA-ATTRIBUTE
|
I

PucyHok 63 — Mpumep mogenu abeTpakTHbIX AaHHbIX ana MOK 61850-7, nuet 1
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Class Model of
IEC 61850-7 (Example)

Mogene knacca
MO3K 61850-7 (npumep)

{Aggregation determined by
7-4 table-references}

{O6beguHeHune,  onpege-
NeHHoe ccbinkamu Tabnuy,
7-4)

Instances (Examples)

Ok3emnnsipel (NpMMepsbl)

Data Classes defined in I[EC
61850-7-4

Knaccol daHHbIX onpederie-
Hbl 8 MOK 61850-7-4

SERVER

CEPBEP

DATA

[aHHble

LOGICAL-DEVICE

NIOMMYECKOE YCTPOW-
CTBO

Common Data Classes
defined in IEC 61850-7-3

Knaccbl obujux 0aHHbIX, Of-
pedenieHHble 8
MOK 61850-7-3

LOGICAL-NODE

TNIOTMYECKNW Y3EN

DATA-ATTRIBUTE

aTpubyT AaHHbIX

Logical Node Classes
defined in IEC 61850-7-4

Knaccbl nozuyeckux — y3-
108, onpederieHHbIe 8
MOK 61850-7-4

{Values and Types are
determined by Common
Data Classes}

{BHavenus v Tunel onpeae-
TNeHbl Kraccamu obwux aax-
HbIX}

PucyHok 63, nuct 2

Ok3eMnsipbl NpMMepa Ha pucyHKe 63 nokasblBaroT, Kakue MMeHa UMEIOT 3K3EeMMNSIPLI: CepBep HasbiBaeTes
«abcy» knacca cepsepa 1 T. 4. 3HaueHue cocTosHus stVal umeeT ums xyz/myXCBR1.pos1.stVal.
Kaxxgblil knacc xapakTepusyeTcs psagomM aTpubyToB, KOTOPbIE OMNMCHIBAIOT BHELLHE BUAMMbIA(E) Mpr3HaKk(n)

BCEX 3K3EeMMIsIPOB AaHHOro knacca. Kaxablid akseMnnsp onpegeneHHoro Kiacca Ucnonbayet ogHn 1 Te xe
TUNbI aTPUBYTOB, HO UMEET creldnyeckne 3HaueHust (3HaveHus, cneumndurieckre ang skseMnnsapa) ansa aTux
aTpubyToB. 3Ha4veHUs1 aTUX aTpubyTOB onpedeneHsl B cepun ctaHgapTos MOK 61850-7 nnu moryT 6bITb yCTaHoB-
NeHbl cepshcamu cepumn ctaHaaptTos M3K 61850-7; cnegosaTensHO, USMEHEHWE B YCTPOUCTBE MOXKET ObITb CMO-
OernMpoBaHo U3MEHeHNeM B 0OHOM UK Bonee 3HaveHumn skaeMnnsipa.

B crnegytoLmMx NyHKTax paccMoTpeHbl MpUMepbl CTPYKTYpbl KITaccoB, onpeaenaeMbIX B CepuUn CTaHgapToB
M3K 61850.

13.2.2 Knacc o6wmx gaHHbIX

ATpubyTbI KNacca COCTOAHNA OAHOINEMEHTHOIO yrpasneHus 40KkHbI 6bITb onpeaeneHb! (B COOTBETCTBUM
¢ M3K 61850-7-3) Tak, kak aTo usobpakeHo B Tabnuue 10.

Tab6nuuya 10 — Knacc o6wmx gaHHbIX COCTOAHUSA 0AHOSNEMEHTHOrO ynpaenenus {(SPS)

Knacc SPS
M"'gyi';p"" Tun arpubyra FC TrgOp 3““2:2%‘:;“”“ M/OIC
DataName Hacnepyetcsa n3 knacca paaHHbix (cm. MOK 61850-7-2)
DataAttribute
CocmosHue
stval BOOLEAN ST dchg | TRUE|FALSE M
q KauectBO ST qchg M
t TimeStamp ST M
lModcmanoska
subEna BOOLEAN sV PICS_SUBST
subVal BOOLEAN sV TRUE | FALSE PICS_SUBST
subQ KauecTteo Sv PICS_SUBST
sublD VISIBLE STRING255 Sv PICS_SUBST
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OkoHyaHue mabnuys! 10

Knacc SPS
M atpu- 3HaveHue/guanaso
ngT;le Tun atpubyra FC TrgOp 10K M/O/C
Korgpuaypauus, onucaHue u pacwupeHue
d VISIBLE STRING255 DC TekeT O
cdcNs VISIBLE STRING255 EX AC _DLNDA M
cdcName VISIBLE STRING255 EX AC _DLNDA M
dataNs VISIBLE STRING255 EX AC_DLN_M
CepBucobl

Kak onpegeneHo B Tabnuue 12

B nepBoli kKoNoHKe NpeacTaBneHo UMs aTpubyTa, BO BTOPOR — Tun aTpubyTa. ATpubyT, KOTOPLIA COCTOUT U3
HECKOIbKUX KOMMOHEHTOB, OO/TKEH BbITb onpeaeneH Tak, kak nokasaHo B npumepe B Tadbnuue 11 (Bolaepxka Tvna
Quality M3K 61850-7-3).

B konoHke FC onucaHa dyHKUUOHANBHAs CBA3b, €CNK 370 NPUMeHUMO. PyHKLUMOHanbHas CBA3b
yKasblBaeT, Kakue CepBUCEI MOTYT BbITb UCMONL30BaHLI AN NOMYyYeHUs A0CTYNa K 3Ha4YeHUsIM aTpubyToB AaH-
HbIX.

KomnoHeHTsl Quality (Hanpumep, validity unu detailQual) ssnsitotcs komnoHeHTamy aTpubyTa AaHHbIX.
Tunbl aTpbyTOB KOMMOHEHTOB aTpubyTa daHHbix (Hanpumep, PACKED LIST unn CODED ENUM) onpeaeneHsl
B M3K 61850-7-2.

Tab6nwuua 11 — Onpegenexne atpubyToB koMmnoHeHToB Quality

Onpepenenne tuna Quality

Mma atpubyta Tun atpubyta 3HaveHne/gnanasoH 3HaveHus M/O/C
PACKED LIST

validity CODED ENUM good | invalid | reserved | questionable M

detailQual PACKED LIST M
overflow BOOLEAN M
outOfRange BOOLEAN M
badReference BOOLEAN M
oscillatory BOOLEAN M
failure BOOLEAN M
oldData BOOLEAN M
inconsistent BOOLEAN M
inaccurate BOOLEAN M

source CODED ENUM process | substituted M

DEFAULT process
test BOOLEAN DEFAULT FALSE M
operatorBlocked BOOLEAN DEFAULT FALSE
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B Tabnuue 12 nokasaHo, Kakue cepBUCHI paspeLleHbl A1 UHopMaLMn O COCTOSHUN.

Ta6nuuya 12 — basosblii WabnoH nHdopMaummn 0 COCTOAHUM (BbIOEPKKA)

Ba3sosbii WwWabnoH uHgpopmaummn o CoCTOSIHUK

Cepeucel (cm. MOK 61850-7-2)

Cnepyiowme cepeuchl Hacnegyiotest u3 MOK 61850-7-2. Onun cneumanuampoBaHbl Yepes orpaHuyeHne cepsuca ansa
aTpubByTOB C hyHKLMOHANBHONM CBsI3bI0, KaK ONUCaHO HUXE.

Mopenb cepBuca Cepsuc CepBuc npumeHum K | lNMpumevanue
M3K 61850-7-2 aTpubytam c FC
Mopgenb gaHHbIX SetDataValues DC, CF, SV
GetDataValues ALL
GetDataDefinition ALL
Mogenb Habopa aaHHbix | GetDataSetValues ALL
SetDataSetValues DC, CF, SV
Mogenb Bbligaym ot4eToB | Report ALL Kak onncano B Habope aaHHbIX, KO-
TOPLIA UCNONb3yeTcA ANA onpeae-
TNEeHUst COAePKMMOro oTyeTa

MprMeHMbIe CEPBUCHI NEpeYnciieHbl B TpeTbel konoHke. [1ns Bcex AaHHbIX, KoTopble HacneayoT aTpuby-
Tbl M3 Knacca o6LmMx gaHHbIX SPS (M. Tabnuuy 12), atpubyTtel ¢ FC=ST MoryT 6b1Tb 4OCTYNHBLI C UCNONb30BaHW-
eM cregytoLLnx cepBUCOB (Yka3blBatoT KntoyeBbiM cnosoM ALL):

GetDataValues;

GetDataDefinition;

GetDataSetValues;

Report.

Kaxxgas rpynna knaccos o6LmxX gaHHbIX, onpeaeneHHas B MOK 61850-7-3, umeeTt Tabnuuy, noaobHyto
Tabnuue 12, rae 4ommkHbI BbITh onpeaeneHsl NoaaepXkreaeMsle (MK paspelleHHbIe) CepBUCHI.

Onuun nycka TrgOp onpeaensoT BO3MOXHbIE YCIOBUS Nycka, NPUBOAsLLME K BblAade oTyeTa unv peru-
cTpauum cobbiTuiA B XXypHane. MNMpoueaypbl cepBrca AOMKHbI BbITL TakMMU, Kak onpeaeneHo B Tabnuue 13.

Ta6nwuya 13 — Onunm nycka

TrgOp CemaHTuka PaspelueHHble cepBuchl
dchg MN3ameHeHne gaHHbIX OT4eT UnK 3anuck B XXypHane JoskHa ObiTe co3gaHa BCneacTBue us-
MEHEHMWA 3Ha4YeHus1 aTpmbyTa AaHHbIX
gchg M3ameHeHne kadecTBa OT4eT Unu 3anuch B XXypHane JoskHa ObiTe CO3gaHa BCneacTBue ns-
MEHEeHMWA 3HauYeHus aTpubyTa Kadyectsa
dupd O6HoBneHue OT4eT unm 3annchb B XXypHarne AomkHa GblTe co3aaHa BCneacTene uk-
3Ha4YeHusa AaHHbIX CVpOBaHUsi 3Ha4eHusi hrKcpyemoro atpubyta unv oGHOBNEHWs 3Ha-

YeHust nboro apyroro atpnbyta. OBGHOBNEHHOE 3Ha4YeHUe MOXeT CO-
Bnagartb ¢ npegbiaywmum

lMycmoe | Ecnu none nyctoe, 1o npunoxe- | Cm. gna dchg nnm dupd cooTBeTCTBEHHO
nosne HWEe MOXeT MCNonb3oBaTh ONUUIO
dchg vinn dupd gns 3anycka otye-
TOB UMK perncTpaumi

Kak nsobpaxxeHo Ha pucyHKe 64, 3HaueHWe aTpubyTa AaHHbIX, KOTOpbIA obecneunBaeT crelndnyeckyro
onuuto nycka (TrgOp), 4omKHO BbITb MPOKOHTPONMPOBAHO AJ1s1 BbiAauM OTYETOB W permcTpaumm, ecnm 6ok yn-
paBfieHUs BblAavei oTYETOB akTMBM3NpoBan cneuududeckyto onuuto nycka (TrgOps). B BepxHeM nprmMepe Ha
pucyHke 64 TrgOps sisnsetcs onumei dehg; TrgOp atpubyTta gaHHbIX siBRsieTcs onuuer dechg ans nepsoro,
onuvei dupd ansi sBToporo un onuueit qechg ans nocnegHero atpubyta gaHHbIX. OTYETbl 4OMXKHbI BbITh MOcNaHbI
TOJIbKO MPU U3MEHEHUAX AaHHbIX, TaK kak Tonbko dehg paspelueH B 61ioke ynpaeneHns Belgaden oT4eToB. Bo
BTOpPOM Npumepe B otyeTax 6yaet coobLleHo 060 Bcex nsmeHeHunsix. Kpome Toro, otdeT OByaeT nocnaH no okoHya-
HUM Neprnoaa COXPaHHOCTU.
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PucyHok 64 — B3aumocss3b TrgOp v Bbigauv 0T4ETOB

B npuBefeHHbIX Bbille Tabnnuax KooHKa «3HavyeHne/gnanasoH 3HayeHMsa» MOXET BkIo4vaTb B cebs nepe-
yucneHusa (Hanpumep, CToN | HUXe | Bbile |3ape3epBupoBaH); rae «|» otgenseT 3HavyeHus. B nocnegHein KOMoH-
Ke rnokasaHo, OTHOCUTCSA NN aTpubyT Ko6A3aTeNbLHOMY, OMUUOHANIBHOMY, YC/I0BHO 0643aTe/IbHOMY UMW YC/TOBHO
OnuMOHaNbHOMY.

13.2.3 Knacc normyeckoro ysna

B Tabnuue 14 nokasaHa Tabnuua ocHOBHOro (hyHAaMeHTanbHOro) Knacca NOrM4Yeckoro ysna, onpeaeneH-
Hasa B MOK 61850-7-2. Jlornyeckue y3nel, cogepxawmecs B MOK 61850-7-4, HacneayloT BCe onpefeneHnsa 13
3TOro 6a30BOro k/iacca /Iornyeckoro ysna.

Ta6nuya 14 — OnpegenenHne knacca nornyeckoro ysna (LN)

Knacc LOGICAL-NODE

Mmsa aTpubyTa Tun atpubyTta MoscHeHne

LNName ObjectName Vima ak3emniigapa, npuHagniexaliee 3kK3eMnnaapy
knacca LOGICAL-NODE

LNRef ObjectReference  Wmsa nytu, npuHagnexailiee 3K3emnasapy knacca
LOGICAL-NODE

Data [1 to n] DATA

DataSet [0 to n| DATA-SET

BufferedReportControlBlock [0 to n] BRCB

UnbufferedReportControlBlock [0 to n] URCB

LogControlBlock [0 to n| LCB
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OkoH4yaHue mabnuubl 14

Knacc LOGICAL-NODE

Wmsa aTpubyra | Tun atpubyTa MosicHeHne

Ecnn coBmecTumeblii knacc LN, onpeaenenHbin B MOK 61850-7-4, paseH LLNO

SettingGroupControlBlock [0 to 1] SGCB
Logl0 to 1] LOG

GOOSEControlBlock [0 to n] GoCB
GSSEControlBlock [0 to n] GsCB

MulticastSampledValueControlBlock [0 to n] | MSVCB
UnicastSampledValueControlBlock [0 to n] | USVCB

CepBucsol

GetLogicalNodeDirectory
GetAllDataValues

KonoHkn Tabnuupl knacca — 3To Ums aTpubyTa, TMN atpubyTa 1 nosicHeHue. CTpoku NpeacTasnaoT coboi
aTpubyThl NIOrMYecKoro yana.

Kaxablii knacc normdeckoro ysna nMeeT nms norudeckoro yana (LNName). B MOK 61850-7-4 onpepene-
HO MHOXECTBO UMEH Nornveckoro knacca, Hanpumep XCBR gns noruyeckoro yana «ebiknodaTenby.

Ccblinka norudeckoro yana (LNRef) ucnonbayetcs 4ns cCbinikv Ha ak3eMnaap normdeckoro ysna. Mpume-
pom MmoxeT 6biTe MyLD/XCBR1. 370 ykasbiBaeT Ha Hanvuue aksemnnspa ¢ umeHem XCBR1 knacca XCBR,
KOTOpbI coAepXXUTCSA B noriyeckom yctpoiictse MyLD.

Tlornyeckuii yaen cogepxut ogHo unu 6onee aaHHoe. [laHHble NpeacTaBnAoT hyHKLMIO (M CEMaHTUKY)
norudyeckoro yana. Kaxagplii nornyecknin ysen s onpegensiemolx B M3K 61850-7-4 coaepXuT CnMcok oT Hec-
KOSbKMX [0 MHOXeCTBa AaHHbIX.

Habopbl AaHHbLIX, cogepXallmecs B TOrM4eckom y3ne, MoryT CCbiNaTbCA Ha BKIIOYEHHbIE AaHHbIe U aTpu-
ByTbl AaHHbIX, orpegensieMble B TOM XKe JIOrM4ecKoM y3ne unu cogepxalumecs B nio6om Apyrom Jiorm4eckom
y3ane nboro Nornyeckoro ycTpoucTea.

Takke B TOrMYECKOM y3ne MOryT cogepxaTtbcsl 6510ku ynpaBneHus Bbigavein oT4eToB U peructpaunein s
XypHane. MOK 61850-7-4 He onpegensieT H o6Lumx 6110KOB yripaBneHus Bolgaqel oTYETOB UK pernctpavumen B
XypHarne, HU Kakux-nnbo Habopos 06LLMX AaHHbIX. CnieupanbHbie Habopbl AaHHbIX U 6NOKU ynpasneHus Buiaa-
Yeli OTHETOB U perncTpauuelt B xypHare A0MmkHbI 6bITb onpeaeneHsl NPU NPOEKTUPOBaHUN CUCTEMBI.

MocneaHue WecTb OnuUUoHanbHbIX aTpubyTOB AeCTBUTESIbHBLI TONMBKO ANSA HYNEBOro NOrM4ecKoro yana
(LLNO). B noruyeckom ycTpoiicTae no onpegeneHunto AoMKeH CoAepXaTbCA POBHO OAUH HYNEBOI NOrUYecKuii
ysen.

Cepsucel, paboTaroLlye B TOrMYeckom yarne, — 3T0O Te iBa CepBUCa, KOTOPble ykasaHbl B KOHLE TabnuLpl
(GetLogicalNodeDirectory n GetAllDataValues), n BCE cepsucel, KOTOpbI€ YkasaHbl € Knaccamu, NepeqncreHHbl-
MW B KONOHKe « Tun aTpubyTax. Bee knacchl, KOTopble UCNONb3YHTCA KaK TUMbI, UMEIOT CBOU COBCTBEHHLIE CepBU-
cbl. Y knacca DATA ecTb Heckorbko cepsucoB, Hanpumep GetDataValues n SetDataValues.

C 37O TOYKM 3pEeHUsA NorMyeckuii yaen BkioyaeT B cebsl BCe CepBUCHI BCEX KNaccoB, KOTOPbIE UCNONb3Y-
toTCS 4N co3gaHus Krnacca fTorMyeckoro yana.

13.3 Tabnuubl cepBUCOB

B M3K 61850-7-2 onpeaeneHbl cepsuchl ¢ nogTeepXxaeHnem n 6es noarsepxaeHns. OtobpaxkeHue cepsu-
COB C noATBepXaeHneM TpebyeT, 4Tobbl UCMoNb3yeMbli NPUKNagHoW ypoBeHb obecneunsan MeToa, CnyKaLlui
Ans ngeHTudukauum 3anpoca U COOTBETCTBYIOLLEro oTBeTa B Npedenax accoupaumu. Tabnuupel cepsucos BKITO-
yatoT B cebs Te napameTpbl, KOTOpble TpebytoTcsa Anst 06paboTkn KOHKPETHOTO cepauca:

Uma napameTpa
3anpoc
MapameTp 1...
[MapameTp n
OtBeT +
MapameTp 1...
[MapameTp n
OTBeT —
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MpunmeyvyaHune — Tabnmupl cepBucoB, onpeaeneHHbix B MOK 61850-7-2, He nokasbiBatoT BCeX NapameTpos,
HeobBX0AMMbIX B KOHKPETHbIX peanusaunsx nHTepdeiicos; Hanpumep, napameTpbl «accouuauus» WM «Bpemsi nepe-
Jaun» He nokasaHbl B Tabnmuax abCcTpakTHbIX CEPBUCOB. 3TV Tabnuubl HOCAT abCTPaKTHLIN XapakTep — foKasibHble
BOMPOCHI M BOMPOCHI KOHKPETHbIX NPOTOKO/IOB HE Moka3aHbl. [N NOHMMaHWA CeMaHTUKU 1 xapakTepa paboTbl cepsuca
3TN crneymdguryeckne BOMPOChl HEBAKHbI.

Kak npaBuno, B Tabnuue ykasbiBaloT napameTpbl 3anpoca v oTBeTa onpeAesieHHOro cepsuca. Kaxablii
napameTp u adhPeKT, KOTOPbI 3TOT NapamMeTp OKa3biBaeT Ha 06pabOTKy cepBuUca, ONMCaHbl B HACTOSLWEM CTaH-
fapTe abcTpakTHO. MocnefoBaTe/IbHOCTH CEPBUCHBIX MPUMUTUBOB /18 CEPBUCOB C NOATBEPXAEHMEM U30b6paxe-
Hbl Ha pUCyHKe 65.

Client Instance
Service_req N
* Service_rsp+ (success)
Service_req N
i +
Service_rsp+ (success, errors) success yCrewHo
. error owmnbka
Service_req N
Client KnueHt
Service_rsp- (error) Instance Jkzemnanp

PucyHok 65 — [narpamma nocnegoBaTesibHOCTEN

13.4 3Ok3eMnnsapbl CCbINOK

B HacToswem ctaHgapTe NpoOBeAEHO pasinyne Mexay MMeHamu o6bekTa v ccbinkamu obbekTa. VMimeHa
o6bekTa (pucyHok 66) onpefensT 3K3eMNAsAp kiacca Ha OAHOM MepapxuyeckoMm ypoBHe (Hampumep, Mod
Ha ypoBHe Data mam QOXCBR1 Ha ypoBHe noruyeckoro ysna). QO sasnsetca npedukcom, a 1 — cyd-
pukcom umeHn XCBR. KoHkaTeHauus Bcex MMeH o6bekTa opMupyeT cCbiiky ob6bekta (Hanpumep,
Myl_D/QOXCBR1 .Mode.stVal).

LD name Wmva LD
LN name Mwva LN
LD LN Data Data Attribute Data name Vwa Data
name name name name Data Attribute name Mms Data Attribute

Logical Node refe- Ccbisika N10rMyeckoro

MyLD/QOXCBRl .Mod.stVal & [ST|> rence y3na

. mt Functional constraint  dyHKunoHanbLHas
. functional
Logical Node reference constraint (FC) (FC) cBsasb (FC)
Data Attribute refe- Ccbiika Ha atpubyT
Data reference rence [JaHHbIX

Data Attribute reference Data reference Ccblnka Ha gaHHble

PucyHok 66 — Ccblniku

Cchbinika aTpubyTa AaHHbIX onpefenseT KOHKPeTHbI/i aTpubyT AaHHbIX 3K3eMnasipa AaHHbiX. Ccblka AaH-
HbIX onpeAenseT NOMHbIA 3K3eMNAAP AaHHbIX CO BCEMU €ro aTpnéyTaMn gaHHbIX.

Mma normyeckoro ysna XCBR MoOXeT ObITb fonosiHEHO npedukcom (Hanpumep, QO0) n cyddukcom
(Hanpumep, 1) gna co3gaHnsa nmeHn normyeckoro ysna (QOXCBR1). CtaHgapTusaynsa npedmkcoB n cyqukcos
BbIXOANT 3@ 06/1aCTb NMPUMEHEHUA HACTOsALWEero ctaHgapra. 4n1a 3K3eMNnsapoB BCe NMeHa fJaHHbIX U UMeHa aTpu-
O6yTOB fl@aHHbIX UCNOJIb3YIOTCA B HEN3MEHHOM BUAE; HUKAKMUX NPEUKCOB UNN CYPAPUKCOB, OT/INYHBIX OT TEX, UYTO
onpeaeneHbl B M3K 61850-7-4, ucnonb3oBaTtb A/19 UMEH AaHHbIX N aTpUBYTOB AaHHbIX HE AONyCKaeTCs.
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®yHKUMOHaNbHbIe cBA3n (FC) urpatoT KIYeBy0 porb B onpegeneHnn MHopMaLUMOoHHbIX Mogenei 1 B
cepBucax Ana NonyvyeHus foctyna K pasnnyHbIiM 4acTam UHGopMaLMoHHol mogenn. C Lenblo ynpocTuTb onuca-
HVe napameTpoB cepBuca NPUHATLI CeaytoLive onpeaeneHns (CokpalleHus) 418 YMeHbLUEeHNS Yicia napameT-
pOB B 3anpoce cepsuca WM OTBeTE:

- (hyHKLMOHaNBLHO CcBSA3aHHbIe faHHble (FCD);

- aTpnbyT (PYHKLUMOHANBHO CBA3aHHbIX AaHHbIX (FCDA).

KoHuenTtyasnbHoe ucnosnb3osanne FCD n FCDA nokasaHO Ha puUcyHke 67 (C MCMoNb30BaHMEM HoTauuu
MMS c cumBosiom $ 1 doyHKUMoHanbHol cBsdbio (FC) mexxay LNName n DataName).

MMS Named Variable
= instance of DATA

Functionally
Constrained Data (FCD)

K03/QoCSWI | KO3/QOCSWISSTS$Pos 1
K03/QOCSWI$ST

K03/QOCSWI$ST$Pos
K03/QOCSWI$ST$Pos$stVal
K03/QOCSWI$ST$Pos$q
K03/QOCSWI$ST$Pos$t
K03/QOCSWI$ST$Pos$origingorCat AH data attributes of

K03/QOCSWI$ST$PosS$origin$orldent . 4
KO3/Q0CSWISSY the datawith FC-b i

K03/QOCSWI$SV$Pos
K03/Q0CSWI$SV$Pos$subEna
K03/QOCSWI$SV$Pos$subVval
K03/QOCSWI$SV$Pos$subQ
K03/QOCSWI$SV$Pos$sublD
K03/Q0CSWI$CO
K03/QOCSWI$CO$Pos
K03/QOCSWI$CO$Poss$ctlVal
K03/QOCSWI$CO$Poss$origin$orCat ONE attribute of

LN ridtawithrb -5 1

- KO3/QOCSWI$ST$Pos$stVal

- KO3/QOCSWI$ST$Pos$q

. KO3/QOCSWI$ST$Pos$t
|Pos$origin$orCat
os$origin$orldent

Functionally Constrained
Data Attribute (FCDA)

K03/QOCSWI$ST$PosS$stVal

MMS Named MNovmeHoBaHHas nepe-  Functionally  Constrained ATpu6yT  (DYHKUMOHASILHO
Variable = instance of DATA  meHHass MMS = aksemnnigp  Data Attribute (FCDA) CBSI3aHHbIX  AaHHbIX
knacca DATA (FCDA)

Functionally ~Constrained =~ ®yHkuMOHanbHO — CcBs3aH-  ONE attribute of the data OJUH aTpubyT faHHbIX A5
Data (FCD) Hble faHHble (FCD) with FC=ST naHHbIX ¢ FC=ST

All data attributes of the Bce arpubyTbl gaHHbIX Ans
data with FC=ST LaHHbIX ¢ FC=ST

PucyHok 67 — Vcnonb3oBaHune FCD n FCDA

VIMeHa normyeckoro yCTpoicTBa HaCcTOALMIA CTaHAapT He onpegenserT.

VIMeHa nornyeckmx ycTpoicTB, BBEAEHHbIE B KAKOW-TM60 NpoekT, ByAyT onucaHbl A3bIKOM OMUCAHUA KOH-
ourypaumm nogctaHumm (SCL).

B npvBefeHHOM Huxe npumepe Bbigepxka XML (B cooTBeTcTBUM ¢ MOK 61850-6 [1]) BKOUaeT B cebs
CeKUMIo noAcTaHummn cogHnm npucoeguHeHnem E1Q1, B KoTopoe BXOAAT BbikoyaTesib QAL v pasbeauHuUTesNb
QB1, aneKkTpnyeckn coefnHeHHble ApYr € Apyrom By3ne L1.
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«Substation Ref="AB">
<VoltagelLevelRef="E1 ">
<Bay Ref="Q1">
«Device Ref="QA1"Type="CBR">
«Connection TNodeRef="L17>
«LNode Ref="XCBR1" LNClass="XCBR7>
</Device>
«Device Ref="QB1"Type="DIS">
«Connection TNodeRef="L17>
«LNode Ref="XSW!I2" LNClass="XSWI7>
</Device>
</Bay>

</VoltageLevel>
</Substation>

CcblflKka 10TMYECKOro y3/1a MOXET ObITb BblpaxeHa B Buge: AB.E1 .Q1 .QA1/XCBR1 ¢ AB.E1,Q1.QAl B
KauyecTBe UMEHW JIOrMYECKOro yCTponcTBa.

Moutn BCe cepBucbl MAK 61850-7-2 NCNOb3YIOT 06BEKTHLIE CCbINIKM Kak napameTp cepBuca. 3T 06bekT-
Hbl€ CCbIIKM HE AO/KHbI M3MEHATLCA Npu 0TobpaxeHun SCSM. OHM MoryT oTobpaxatbcs B SCSM B yHUKab-
Hble HoMepa.

Ha pucyHke 68 nokasaHbl NpuMepbl UMeH 06BEKTOB M CCbISIOK 06bEKTOB. MpuMep BBepXxy (Ha NepBbixX NATU
CTpOKax) MOXeT ObITb TO/IbKO NATbI0 ONpeAeneHns My KnaccoB (elle He onpefesieHHbIX Kak aK3eMnasapbl) num
nATbIO ak3emnaspamu knaccos E1.QA5/XCBR.Pos.ctlVal, ...stval, ...q, ..t, ...ctiMode. B gaHHOM cnyvae
06BbEKTHbIE CCbISIKU He NOKa3blBalT, OTHOCATCA 06BEKTHbIE CCbIIKM K KnaccaM Unu K ak3emnaspam. YUTo KOHKpeT-
HO nmeeTcsa B BUAY (K1acc Wan 3K3eMNasap), AO/MHKHO ObITb MOHATHO U3 KOHTEKCTa, B KOTOPOM [aHHble CCbIIKM
NCNO/Ib30BaHbI.

Bce ocTasibHble NpYMepbl OTHOCATCA TOJIbKO K 3K3eMnaspam.

Vms LD E1.QA5 v ero cTpykTypa BbIXOAAT 3a 06/1aCTb NPUMEHEHUA cepumn cTaHgapToB M3K 61850. dyH-
KumoHanbHas cBsA3b (FC) B 06BEKTHOW CCblsike He nokasaHa. MiHgopmauus FC MoxeT 0To6paxaTbCsi B 0O BbEKTHYHO
ccbiiky B SCSM. M3K 61850-8-1 [2] oTobpaxaeT FC mexay MMEHEeM NIOrnMYeckoro ysna v MMeHeM faHHbIX
(XCBR.CO.Pos).

LD LN Data  DAttr. FC
E1.QA5 /XCBR, .Pos .ctlval CO class or
E1.QA5 /XCBR* .Pos .stVal ST instance
E1.QA5 /XCBRI .Pos ST
E1.QA5 /XCBRj .Pos it ST
E1.QA5 /XCBR | .Pos .ctiModel CF
LD5 /YPTR2 .Temp .mVal.i MX instance # 2
.mVval.f MX
E1.QA5 /XCBR8 .Pos .ctlval CO instance # 8
E1.QA5 /XCBR8 .Pos .stVal ST
E1.QAS /XCBR8 .Pos ST
E1.QA5 /XCBR8 .Pos it ST
E1.QA5 /XCBR8 .Pos .ctiModel CF
Object Object ~ Object  Object
Name Name Name Name
ObjectReference

PucyHok 68 — VmeHa o6bekTa M ccbinka ob6bekTa, nuct 1
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Class or instance Knacc unu aksemnnsip
Instance akzemnasAp
Object Name Mms obbekTa

PucyHok 68, nuct 2

14 NMpocTpaHeTBa HNEH

14.1 O6wwme cBegeHus

Kaxgblii knacc, onpegeneHHblli B M3K 61850-7-4 (Hanpumep, Bbikatovatens LOGICAL-NODE, XCBR),
M3K 61850-7-3 (Hanpumep, ABYX3/1eMEHTHbI curHan DPS) n MOK 61850-7-2 (Hanpumep, 610K ynpaBieHus
6yhepusoBaHHbIM 0oT4eTOM, BRCB), nMeeT nmMsa knacca 1 ocoboe 3HavyeHue, CBA3aHHOE C 3TUM Knaccom. MouTu
BCe K/accChbl COCTOAT U3 APYrMX Kiaccos. Vepapxuyeckas MoAesnb KnaccoB cepun ctaHgaptos M3K 61850-7
obecneunBaeT nepapxuo NPUCBOEHNA UMeH. Kaxaoe nms B 3TOW nepapxuv MeeT onpeaesieHHY CEMaHTHKy B
TOM KOHTEKCTe, B KOTOPOM AiaHHOE MMSA UCMOJb3yeTCs.

Ha pucyHke 69 nokasaH npumMep onpegeneHns UMeH 1 X CEMaHTUKU NPUMEHUTENIbHO K noacTtaHuum. Mpu-
KnafHON 3ajadveli, KoTopas fO/HKHA 6bITb CMOZeNnnpoBaHa v onpejeneHa B cTaHgapTax MOK cepumn 61850,
MOXeT ObITb BblK/tOYaTeNb, CXeMaTU4Yeckn N306paxeHHbI B LLeHTpe BBepXy. TUMOBON BblkYaTeNb Mogenu-
pyeTtcs kak LOGICAL-NODE co cneundunyecknm nmeHem knacca XCBR. 3ToT Bbik/loUYaTe b ABASETCA YacTbio
LOGICAL-DEVICE c umeHem SUBST2. Cpeau gpyrux atpubyToB BbikI4aTeib uMeeT Hopmaumo (cmogenm-
poBaHHyt0 Kak kacc DATA), koTopas npeAcTaBiseT NojoxeHne, NoMMeHoBaHHoe kak Pos. Cpeau npoyeit uH-
hopmauuy NosioxXeHne nmeet coctosHne (cmogenvposaHHoe kak DATA-ATTRIBUTE) ¢ umeHem stVal. 3naue-

Hne coctosHus stVal umeet YeTbipe 3HayYeHnA, KOTopble NpeacTtaB/IAT BO3MOXHbIE COCTOAHNA (*)VI3VILIeCKOFO
BblK/1lo4arTens.

Circuit Breaker. .
Position-Status-Vgiue -

rintermediate-state,
-oft

-on
- bad-state

1-stVal
°
Circuit Breaker BbiknoyaTtens off BbIKM.
Position-Status-Value 3HavyeHne COCTOAHMA Bbl- 0N BK/I.
Knoyatens
intermediate-state, npomexyToyHoe coctos- bad-state HeucnpaBeH
Hue,

PucyHok 69 — OnpepfeneHne UMeH u ceMaHTUuk

Ecnv gna noctpoeHnsa LOGICAL-DEVICE ncnonb3yloTcs TO/IbKO K1acChl, ONnpefesieHHble B Cepumn cTtaH-
fapToB M3K 61850-7, To cemaHTuKa 6yAeT Takas, Kak onpefesieHo B cepumn ctaHgaptos M3AK 61850-7.

[Nns Tex NpUNoXeHnid, KOTOpbIM HeOBXoaMMbl gononHuTenbHele LOGICAL-NODE, f0/MKHbI ObiTb YCTAHOB-
nexbl npasuna gns DATA wam DATA-ATTRIBUTE B uenax ogHO3HaYHOW MHTepnpeTauMm UMeH, T. e. A1 NOHK-
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MaHWA COAEePXMMOro 1 3Ha4YeHUs aK3eMnsapa knacca BonpeaeneHHomM KOHTeKcTe. B yacTHOCTK, B TOM Ciyvae
korga 6bl0 onpeAeneHo OAHO W TOXe WMS, Hanpumep Pos, umelolee pas/iMyHble 3Ha4YeHNs, B HACTOSALWEM
cTaHgapTe TpebyeTcsi NPefoTBPaTUTL KOHM(PNKT M3-3a UMEHW, MEIOLLEr0 HECKO/IbKO onpefeneHuii. ipa 3Have-
HUA uMeHn anemeHTa DATA nokasaHbl Ha pucyHke 70. Viva ak3emnnsapa Pos anemeHta DATA ucnonb3yetcsa B
BbIK/1lOUaTe e 1 B roHgone BeTpoBoi TypouHbl (LOGICAL-NODE ¢ umeHem WNAC). MpMMEHNTENBHO K BETPOBOIA

Typ6uHE MONOXEHWe onpeaenseTcs Kak yrosi NoBopoTa roHAO0/Mbl. DTO 3HAYEHUEe W3MepstoT Kak aHa/oroByio
BE/IMUMHY B rpagycax.

intermediate-state, npomexyTto4yHoe coctosi- Circuit Breaker BbiKAOYaTenb
Hue,
off BbIK/. Position-Status-Value- 3HayeHne MNOoNOXEHUS Bbl-
Knovatens
on BK/1. Nacelle: FoHpona:
bad-state - HeucnpaseH Position-Measured-Value M3mMepeHHoe 3HayeHne no-
NOXeHunn

PucyHok 70 — OfAHO uUMA C ABYMSA 3HAYEHUAMMN

Vimsi Pos ncnonb3yeTtcs B ABYX pPa3/IMyHbIX KOHTEKCTax: nogctaHumm (cepus ctaHgaptoB MOK 61850) u
BETPOBOI TYpOUHbI (YacTHast v TuNoBasi cneyudmkayms).

Micnonb3oBaHWe CCblfIKM Ha onpefeneHHblii KOHTEKCT AaHHbIX, T. €. KOHUenuma NpocTpaHcTeBa uMmeH, obec-
neymBaeT CpeAcTBa A1 YHUKaNbLHOTO onpefenieHns NoHol cemaHTukm aksemnnspa LOGICAL-DEVICE, T1. e.
ceMaHTukn Bcex ero LOGICAL-NODE, DATA, DATA-ATTRIBUTE n Bcex Apyrux aK3eMnasipoB B KOHTEKCTE ero
NCNONb30BaHNA.

KoHuenuus npocTpaHcTBa MMEH MO3BOJISET pas3nyaTb KNacchl, ONpefeneHHble pasnyHbIMy rpynnavMm, —
HaCTO/IbKO, HACKO/IbKO NPOCTPaHCTBa UMEH MMEKT YHUKASbHbIE NAEHTUHNKATOPSI.

Jio6oli ak3emMnAsAp Kiacca Tex Knaccos, KOTopble onpegeneHsl B cepun ctaHaaptos MIK 61850, nnobbix
9K3eMNNAPOB knacca, onpefeneHHoro Kak pacluMpeHue knaccos cepun ctaHgaptTos M3K 61850, gomkeH obec-
neuvBaTb AOCTATOYHYI0 MHPOPMALMI0 MPOCTPAHCTBA UMEH A1 TOro, YT06bl CTania BO3MOXHONM OAHO3HAYHAS VH-
TepnpeTauma ceMaHTUKN ak3emnaspa. IK3eMnaspbl K1accoB UMEKT OTMETKM A8 UAeHTUdUKaLuM NnpocTpaHcTBa
NMEH.

14.2 TpocTpaHcTBa UMEH, onpefeneHHble B cepuun ctaHgaptos M3K 61850-7

M3K 61850-7-4 n M3K 61850-7-3 onpefensatoT NpocTpaHcTBa UMEH A1 K1acCOB KOHKPETHbLIX Npuioxe-
Huii. B MOK 61850-7-2 onpegeneHo NpoCTPaHCTBO MMEH A1 OTHOCSLLMXCS K CBSA3M KnaccoB (CepBuca), Takmx
KaKBUFFERED-REPORT-CONTROL-BLOCK, LOG-CONTROL-BLOCK, LOGICAL-NODE, DATA, DATA-SET.
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MpumeuyaHune — KOMBMHMPOBAHHOE MCMO/Ib30BaHNE AaHHbIX C MPOCTPAHCTBAMY UMEH U3 APYTUX CTaH4apToB
CBSI3M WM M3 YACTHLIX OMpejefieHnii Bceraa nogpasymMeBaeT, UYTO KOHUENTyaslbHblii MOAXOA 3TUX Mogenei AaHHbIX
0[JMHAKOB.

Kak n3o6paxeHo Ha pucyHke 71, MpPOCTPaHCTBO UMEH, C KOHLENTYasIbHON TOUKM 3peHUs], ABNSIeTCS penosu-
TOpMEM KNaccoB, CoAepXallmMM pas/imyHble Knacchbl. Jlormyeckoe yCTPOMNCTBO COCTaABASAETCA M3 9K3EMMIAPOB,
MOSTyYEHHbIX M3 3TUX K/1AcCOB peno3nTopus. TNOBOW peno3nTopuii K1accoB, BBOAVMbIA B Cepun cTaH4apTOB
M3K 61850, nokasaH B npaBoit YacTn pucyHka 71. Mpumep AONONHUTENILHOIO NPOCTPAHCTBA UMEH MOKasaH B
NeBoW yacTu.

r 1
1am building name space
a logical ~Substation”
device!
name space «Wind» npocTpaHcTBO uUMeH «Be-  Wind specific instances OK3eMnasapbl, XapakTepHble
Tep» ans «BeTpa»

1 am building a logical A co3pgat noruyeckoe yct-  Substation specific instan- 39k3emnnaApbl, xapakTepHble

device! poiicTeo! ces ana «lMopctaHunn»
name space «Substation» npocTpaHcTBO UMeH «[Mog-  class repository penosutopuii knacca
CTaHUunA» . . o
Logical Device Jlornyeckoe ycTponcTBo

PucyHok 71 — TMpoCTpaHCTBO UMEH Kak Perno3uTopuii Knaccos

3K3eMnNsApbl, ABASALWMECH YACTbIO TIOTMYECKOT0 YCTPOCTBA, OKpaLleHbl Mo-pasHoMy. SK3eMMAPbI, B3S-
Tble 13 cepun ctaHgapToB M3K 61850, okpalleHbl CepbiM LIBETOM, @ 3K3eMM/IAPbI, B3ATble U3 APYroro craHaapTra,
- CBeTN0-CepbiM. Kak nokasaHo Ha pucyHke 72, 0603HayeHne npocTpaHCcTBa MMeH NnpefcTassieHo aTpubyTom
«MNPOCTPAHCTBO UMEH /IOTMYECKOro YCTPONCTBa».

IdNS = M3K61850-7-4:2003

B faHHOM npumepe npocTpaHCcTBO UMeH M3OK 61850-7-4:2003 ykasbiBaeT Ha To, 4To BCE ak3emnnspsl B
npegenax AaHHOro JIOMMYeCcKoro yCTpoicTBa B3sThbl 13 nyoankaumini M3K 61850-7-4, MOK 61850-7-3 n MOK 61850-
7-2 2003 roga n3gaHus. MpocTpaHCTBO MMEH JIOTMYECKOr0 YCTPOICTBA A0MNYyCKAeTCa NMOHMMAaTb Kak NepBuYHOe
NPOCTPaHCTBO UMEH, faXe ec/in MMeeTCs TONbKO 0AHO UMsA. ATpnbyT IdNS — 3T0 aTpubyT, BKIKOYEHHbI B nac-
NOpPTHY TabsnuKy HyneBoro nornyeckoro ysna (LLNO).

Mockonbky Bce aTu Tpu AokymeHTa (M3K 61850-7-4, M3K 61850-7-3 n M3K 61850-7-2) oTHOCATCA K
OAHOMY M3[aHuI0, CCbISIKU TONbKO Ha M3K 61850-7-4 6yaeTt BnonHe goctaTtoyHo. B M3K 61850-7-4 BK/HOYEHbI
CCbI/IKW HA HOPMAaTUBHYK [OKYMEHTALWI0, KOTOPble NPUMEHUMbI U K ABYM APYrUM fOKymMeHTaM. OCHOBHble
ak3emnnsapbl LOGICAL-NODE, DATA n DATA-ATTRIBUTE umetloT nogpasymeBaemoe NpoCTPaHCTBO MMEH (T.e.
M3K 61850-7-4, MOK 61850-7-3 n M3K 61850-7-2), KOTOPOE NO/YYEHO M3 CCbISIOK HA HOPMATUBHYIO AOKYMEHTa-
umio B M3K61850-7-4.
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LOGICAL DEVICE JNIOr’MYECKOE YCTPOWCTBO
prime name space nepeMYHOE MPOCTPAHCTBO UMEH
All names and their semantic BCe umeHa n ux cemaHTuka onpe-
are defined in IEC 61850-7-4, AeneHbl B M3K 61850-7-4, M3K

IEC 61850-7-3, and IEC 61850-7-2 61850-7-3 n M3K 61850-7-2 (13pa-
(edition 2003) Hue 2003 ropga)

PucyHok 72 — Bce 3Kk3eMn/isipbl, NO/yYeHHble U3 K1acCOB B €4WHCTBEHHOM NPOCTPaHCTBE WMEH

lMOoCKO/IbKY B 3K3eMNaAape Knacca WUCNONb3ylTCA AOMNOMHUTE NbHbIE OMNpefesieHns Knacca, ormyeckoe
ycTpoiicTBO ByaeT npefocTaBnisATb MHPOPMALMIO O AOMNONHUTENBHON CeMaHTUKe. SK3eMNNAPbl B NpUMepe Ha
pPUCYHKe 73 NoNyyeHbl U3 Tpex pasnnyHbiX npocTpaHcTe umeH: M3OK 61850-7-4, gpyroro ctaHgaprta M 4acTHOrTO
npocTpaHcTBa MMmeH (npoussoantens ABC). MNMockonbky 60/1bWNHCTBO 3K3eMNASPOB NosyyeHo n3 M3K 61850-7-4,
NPOCTPaHCTBO MMeEH nornyeckoro yctpoiictea IdNs Bce e oTHocuTca K MOK 61850-7-4 (nepBMYHOE NPOCTpaH-

CTBO MMEH).
Jlornyeckuii y3en B HWKHEN YacTh pUCyHKa MoayyYeH 13 gpyroi cneymdukaymmn. 310 He06X04MMO yKasaTb,

MCNob3ys BMECTE CO 3HAYEHUEM SIBHO BblpaXXEHHOE NMPOCTPAHCTBO MMEH /IOTMYecKoro y3na InNs, Hanpumep
«[lpyras cneundumkauus: rog ny6avkauum». IKk3eMnnsapbl, N306paxeHHble Nog 3TUM 1I0OTMYECKUM Y3/10M, onpej -
NS0T B NPOCTPAHCTBE MMEH. DK3EMMNSAPbI AaHHbIX UMET HESIBHO BbIPAXEHHOE TO e camMoe NPOCTPaHCTBO '
TpeTbe UCMOb3yeMOE NPOCTPAHCTBO MMEH — 3TO YacTHOE NPOCTPAHCTBO MMeH: LnNs co 3HaueHueM «l ip

antens ABC».

) /
prime name space

extended name space
W I

PUCYHOK 73__3K3eMNAsipbl, MO/YyYEHHbIE U3 HECKO/IbKUX MPOCTPAHCTB UMEH, ncT 1
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Most names

and their BONbWWHCTBO MMEH U KX

semantic are defined in cemaHTMka onpegeneHbl B

IEC 61850-7-4,
IEC 61850-7-3,
IEC 61850-7-2

LOGICAL DEVICE

Some ...

Vestas

prime name space

Vestas...

are

M3K 61850-7-4,
and M3K 61850-7-3 u
M3K 61850-7-2

JTIOTMYECKOE YCTPOW-
CTBO

defined in HekoTopble ... onpeaeneHsbl

B Vestas...

nepBunyHoe MNpPoOCTpPaHCTBO
NMeH

Vestas...

FTOCT P M3K 61850-7-1— 2009

extended name spaces
cTBa MMEH

Some ... are
«another specification»

extended name space
CTBO MMEH

«another specification»

PucyHok 73, nuct 2

defined in HekoTopble ... onpefeneHsbl
B «Apyroin cneundmkaymm»

«apyrasi cneuudmkaLus»

paclwmpeHHbie NPoCTpaH-

pacwmpeHHoe npocTpaH-

MpoCTpaHCTBO MMEH JIOTMYECKUX YCTPOWNCTB MOXET OTHOCUTbCA K MOK 61850-7-4:2003 nnu ntobomy
APYroMy NpoOCTPaHCTBY MMEH B 3aBUCMMOCTM OT KOHTEKCTA, B KOTOPOM /1I0OTMYECKoe YCTPOWCTBO onpefenseTcs
n ucnonb3dyetca. [lpumep, nNpuBeAeHHbI Ha pUCyHke 74, nokasblBaeT, Kak Apyras cneundukaumsa mMoxer,
Hanpumep, HacnegosaTb Bce knaccbl (LOGICAL-NODE, DATA un o6wwne knaccel DATA) n3 M3K 61850-7-4 n
M3K 61850-7-3. B Takom cnydae gpyrasa cneuudukaymns onpegensna 6bl pacllMpeHHOe NPOCTPAHCTBO MMEH.
Mockonbky 6a30Bble HA6OPbI U3 pa3/fIMUHbIX CTAHAAPTOB WKW APYTUX onpeAeneHnii NnoaaepXUBalTCA NOSTHOC-
Tbl0 HE3ABUCUMO APYT OT Apyra, paclwpeHHbIX NPOCTPAHCTB UMEH Heo6xoanMMo nsberatb A4S TOr0, YTO6GbI MUHU-

MN3NpoBaTb PUCK HECOBMECTUMOCTEN U He noasepratb oNacHOCTWU BO3MOXHOCTb BSaMMO,Cl,eVICTBI/IH.

inherited

All names and their semantic are defi-
ned in «another specification»

prime name space
LOGICAL DEVICE

«another specification

yyl /|
=L /

HacnegyloTcs

Bce wuMeHa WU ux cemaHTuKa onpeje-
nsATCA B «apyroi cneyndukaymm»

nepBMyHoOe MNPOCTPaAHCTBO UMEH
NOrMYECKOE YCTPOWCTBO

«apyras cneungukayms»

PucyHok 74 — HacnepoBaHHble NMPOCTPaHCTBa UMeH

IdNs nmeeT sHaueHune «apyraa cneyndukauma: rog ny6nnkaunm». Tak Kak Bce KNacChl COAepXaTcs B 3TOM
€MHCTBEHHOM NPOCTPAHCTBE UMEH, OCHOBHbIE 3K3eMMNAPbl UMEIOT HEABHO BbiPaXEHHOE TO Xe caMoe NpocTpaH-
CTBO UMEH. VM He TpebyeTcss UMeTb SIBHO BblpaXeHHOoe 3HaueHne A5 UX NPOCTPAHCTB UMEH.
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14.3 Cneyundunkayma NnpocTpaHCTB UMEH

14.3.1 Obwee

Cnepytouine Tpy NpocTpaHCcTBa MMEH HEO6X0AMMO onpeaenuTb AN TOro, YToObl NONYUYNTb AOCTATOUHYIO
NHOpMaLMIO ANA BO3MOXHOCTY OAHO3HAYHOW UHTepnpeTauun ak3emnnapos knaccos LOGICAL-NODE, DATA,
DATA-SET v pa3nnyHbix 6710K0B ynpasneHus, Hanpumep BRCB:

a) NPOCTPAHCTBO MMEH SI0rMYeCcKOro y3na A0/MKHO BblTb TEXHMYECKON cneuudmkaumen, kKotopas CoaepXuT
onpegeneHve knaccoB LOGICAL-NODE (Bk/to4as OCHOBHbIE K1acCbl Y CEPBUCHI), YCTAHOBMIEHHbIX A1 KOHKpeT-
HOWM 06nacTu NPUIOXKEHUA (HanpuMep, NOACTaHUNUA 1 dungepHoe 060pyLoBaHme);

b) NPOCTPaHCTBO MMEH AaHHbIX AO/MKHO BbITb TEXHNYECKON cneumdurkaluven, koTopas coaepxuT onpegene-
Hue knacca DATA (Bk/o4Yasi OCHOBHble OMpefenieHnst U CePBUCHI), MPUMEHAEMOTrO A1 KOHKPETHOI o6niacTtu
npuaoXeHns (HanpumMep, NoAcTaHuMs n duagepHoe o6opyaoBaHue);

C) MPOCTPAHCTBO MMEH Knacca 06LMX faHHbIX AO/MKHO BbiTb TEXHUYECKOW cneundukauneli, Kotopas co-
AepxnT onpegeneHune o6uwmnx DATA knaccoB (BKOYas OCHOBHbIE ONpefeneHns 1 CEPBUCDHI), MPUMEHSAEMbIX A/1A
KOHKpPETHOI 06/1acTN NpUNoXeHns (Hanpumep, NoAcTaHuma 1 dugepHoe o6opyaoBaHme).

Ecnu onpegeneHne fgaHHOro knacca siBnsieTcs cneyudmkanmeids gpyroro — 6a3oBoro knacca, — To BUAW-
Mas CTPOKa A1 UMEH NPOCTPAHCTBA MMEH A0/MKHA OblTb CTPYKTYpMpOBaHa cneayowmm obpasom:

MMS HOBOTO NPOCTPaHCTBa MMeEH > 1MsA 6a30BOro NPOCTPaHCTBA UMEH > ..> ...

CvMBON «>» ByaeT 3ape3epBrpoBaHHbLIM CUMBOJIOM, 0603HaYaLWmMM cneunanusaunio.

PekomeHayeTca MCNonNb30oBaThb Takylo Xe TabauuHy HoTauumio, kak B MOK 61850-7-4, M3OK 61850-7-3 u
M3K 61850-7-2. MpocTpaHCTBa UMEH MOTYT ObITb ONpPefesieHbl B OAHOM UM HECKONbKUX AOKYMEHTaX.

14.3.2 OnpepeneHne npocTpaHcTBa MMEH S1IOTMYECKOTo y3na

MpocTpaHCTBO MMEH /TOrMYECKOro y3/1a AO/HKHO NpeAcTaBnsaTb co60i cneyudmkaymnio, KoTopas cCoaepXxuT
(1, BO3MOXHO, YNOMMHaeT) BCe ceMaHTuyeckme onpegenerHnsa scex knaccoB LOGICAL-NODE (n nx 6a30Bbix
KaccoB), MPUMEHSEMbIX 47151 KOHKPETHOW 061acTh NMPUIOXEHNS.

B cnyyae cepun ctaHgaptoB M3K 61850 npocTpaHCTBO MMEH /IOTMYECKOro y3/1a COAEePXUT creayrowme
cneundukaumm:

M3K61850-7-4 (LOGICAL-NODE, Hanpumep, MMXU, n DATA, Hanpumep, PhV, A, W, PF);

M3K 61850-7-3 (o6wme DATA knaccol, Hanpumep, WYE agnsa PhV) yepes ccblifiky;

M3K 61850-7-2 (Bce Knacchbl) Yepes CCbIfKy,

BK/KOYAs rof nsfaHus.

MpumMep NPOCTPaHCTB MMEH IOTMYECKOro y3na 1 AaHHbIX NoKasaH Ha pucyHke 75.
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DATA name space IEC 61850-7-4:2003 MpocTpaHcTBO MMeH DATA: M3K 61850-7-4:2003
DATA name space other standard document MpocTpaHcTBO MMeH DATA: apyroli ctaHgapT
LN name space: IEC 61850-7-4:2003 MpocTtpaHcTBOo nmeH LN: M3K 61850-7-4:2003
LN name space: other standard document MpocTpaHcTBO MMeH LN: gpyroii ctaHgapT

PucyHok 75, nuct 2

[MpocTpaHCTBO MMEH NOrNYecKoro ysna fomkHo cogepxatb msa LOGICAL-NODE n DATA, koTopble ABNA-
totca yactbio LOGICAL-NODE.

14.3.3 OnpepgeneHne NpocTpaHcTBa UMEH LaHHbIX

MpoCTpPaHCTBO MMEH JaHHbIX AO/MKHO NpeAcTaBnAaTb Co60l cneyundurkaumio, kotopas cogepxuT (1, Bo3-
MOXHO, YNOMUHAET) BCe CeMaHTuyeckue onpegeneHnsa Bcex knaccos DATA (n mx 6a3oBbix DataAttributes),
YCTaHOB/MEHHbIX 415 CNeLMdUYecKoro JoMeHa NpUIoXeHus.

B cnyyae cepuun ctaHgaptoB M3K 61850 npocTpaHCTBO MMEH AaHHbIX COAEPXUT cnegytowme cneunduka-
Lum:

M3K 61850-7-4 (DATA, Hanpumep, PhV, A, W, PF);

M3K 61850-7-3 (o6wme knaccol DATA, Hanpumep, WYE ans PhV) yepes ccblnky;

M3K 61850-7-2 (BCe Knaccbl) 4epes CCbl/iKy, BKNOYasA rof nsgaHus.

MpOCTPaHCTBO MMEH AaHHbIX COAepPXNUT UM DATA 1 knacc o6LMX faHHbIX, KOTOPbIA fOMKEH BbITb UC-
nonb3oBaH Ans co3garHus DataAttributes aksemnnapa DATA.

14.3.40npepeneHne NpocTpaHCcTBaA MMEH Kacca 00w X gaHHbIX

MpocTpaHCTBO MMEH knacca 06LMX AaHHbIX A0/MKHO NpeacTaBnsaTb CO60M cneundmkauunio, kotopas co-
[epXuT BCe CeMaHTMYeckue onpegeneHms Bcex o6wwmx knaccos DATA, yCTaHOB/EHHbIX 4711 KOHKPETHOI 06na-
CTU NPUNOXEHUS.

B cnyyae cepuu ctaHgaptoB M3K 61850 npocTpaHCTBO MMEH Kiacca 06 Mx AaHHbIX CO4EPXUT Crieyto-
Lwme cneuundmkaunu:

M3K 61850-7-3 (o6wue DATA knaccel, Hanpumep, WYE c DataAttributes, Hanpumep, ctlVal, q, PhsA)
yepes CCbIKY;

M3K 61850-7-2 (BCe Knaccbl) Yepes CCbl/Ky, BKIOYasa rof nsfaHus.

MpuMep NpPoCTpaHCTB MMEH Knacca 06 mMX AaHHbIX NOKa3aH Ha pucyHke 76.

DAttr civa g t mag PhsA mean max
CDCNamc™M”
Common DATA
class name space:
IEC 61850-7-3 :
2003 DPC X
MV X X X
WYE X X X
Common DATA
class name space:
other standard
document WPP_MV X X X X
Common DATA class name space lMpocTpaHCcTBO MMeH obuiero knacca DATA:
IEC 61850-7-4 : 2003 M3K 61850-7-4: 2003
Common DATA class name space other standard pocTpaHcTBO uMeH o6uero knacca DATA:
document Apyroi ctaHgapT
mean cpeau.
max Makc.

PucyHok 76 — Tlpumep NPOCTPAHCTB MMEH Knacca 06LUX AaHHbIX
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MpocTpaHCTBO WMMeH Krnacca obLWMX AaHHbIX OO/MKHO codepXaTb WMMeHa knacca 06X AaHHbIX U
DataAttributes, Hanpumep ctiVal, q n PhsA, koTopble 6yayT Ucnonb3oBaHbl Ans cosgaHusa DataAttributes aksem-
nnspa DATA.

14.4 ATpuGyThl ANA CCbINOK HAa NPOCTpPaHCTBa UMeH

14.4.1 O6wee

OnpegeneHsl criegytoLlye YeToipe aTprbyTa, KOTOpble BKNOYAKT B Ce6S1 CChINKM Ha MPOCTPaHCTBa UMEH:

1) ATpMGYT NnpocTpaHcTBa MMeH nornyeckoro yctpoinctia (IdNs) 6yget cogepxaTb CCblnky Ha nep-
BUYHYHO TEXHUYECKYIO crielndukaLmio, UCNonb3yeMyo ANs BCero Nornveckoro yeTponcTaa.

2) ATpubyT npocTpaHcTBa MMeH noruyveckoro y3na (InNs) 6yget cogepkaTb CChINKy Ha NPOCTPaHCTBO
WUMEH Norndeckoro yana eguHudHoro aksemnnspa LOGICAL-NODE.

3) ATpubyT npocTpaHcTBa UMeH AaHHbIX (dataNs) 6ygeT cogepxaTb CCbIKY Ha MPOCTPaHCTBO UMEH
OaHHbIX eauHUYHOro aksemnnsipa DATA.

4) ATpMbyT NpocTpaHcTBa UMeH Knacca o6wux gaHHbix (cdcNs) 6yaeT cogepxaTb CCbINKy Ha Npo-
ctpaHcTBo meH CDC gns CDC, ncnonk3yemble aAnsi onpegeneHns eamHnyHoro aksemnnspa DATA.

Knaccbl 06LWmx gaHHbIX cogepxat DataAttributes IdNs 1 InNs, kak nokasaHo B Tabnuue 15.

MpumedaHue1—YcrnoBus B nocriegHeri konoHke tabnuubl 15 onpegeners B MOK 61850- 7-3.

Tab6nuuya 15— Boigepxka ns knacca o6Lwmx gaHHbIX NacnopTHOWM Tabnuyky nornyeckoro yana (LPL)

Knacc LPL
Nma atpu- 3HaveHue/nmanasoH
ngTap Tun atpubyta FC TrgOp 3Ha‘-le'D'HVIH M/O/C
DataName HacnegyeTcs ua knacca gaHHblx (cM. MOK 61850-7-2)
DataAttribute
Konpueypayus, onucaHue u pacuupeHue
IdNs VISIBLE STRING255 EX OormxeH 6biTh BkntoueH Tonbko BLLNO, | AC_LNO_M
Hanpumep, MOK 61850-7-4:2003
InNs VISIBLE STRING255 EX AC DLD M

Knacchl 061mx gaHHbIX coaepxaT DataAttributes cdeNs u dataNs, kak nokaszaHo B Tabnuue 16.

Ta6nwuya 16 — Boigepxka u3 knacca o6wmx gaHHbIX

MpumeHsieTca BceMu knaccamu obLMX AaHHbIX
Mngin"' Tun atpubyra FC TrgOp 3”3”2:233:::630” M/O/IC
DataName Hacneayetcs us knacca gaHHbix (cm. MOK 61850-7-2)
DataAttribute
Kongpueypauus, onucaHue u pacwupeHue
cdcNs VISIBLE STRING255 EX AC_DLNDA M
dataNs VISIBLE STRING255 EX AC_DLN_M

MpumeyaHune2—YcrnoBusi B nocriegHei konoHke Tabnuupl 16 onpeaenexs B MOK 61850- 7-3.

14.4.2 ATpuGyT ANs NpocTpaHCTBa UMeH noruyeckoro ycrpoucraa (IdNs)

B cepuun ctangapToB MOK 61850 He onpegieneHbl TUMOBLIE NOrMyeckne yCTpoOUCTBa, T. €. He NpuBeaeHo
HMKaKOro MMEeHU JTIOMMYeCcKoro yCTpoiceTaa. [ns ykazaHusi TOro, kakast TEXHUJecKasi cniemdukaums 6uina ucnoss-
30BaHa B KauecTBe NepBUYHOrO NPOCTPaHCTBA UMEH ANS BCEro NTOrMyeckoro ycTponcTea, Heo6xoammMo ucnonb-
3oBaTb DataAttribute npoctpaHcTBa UMeH norudeckoro ycrpoincTea IdNs. Ecnv npoctpaHcTBa MMeH 6a3oBoro
JIOrM4YecKoro yana naeHTUYHbI NPOCTPaHCTBY UMEH, 3akrtoyeHHoMY B I[dNs, To HeT Heo6xoAUMOCTH 3akntovaTh
NPOCTPaHCTBO UMEH NIOrMYECKOoro yana B oTAaesbHble NTIornmyeckue yanbl.
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MpumeyaHue—IdNs gonyckaetcsa cuntatb nogctaHoBkow Anst INNs Bo Bcex unm MHorMx 6a3oBbIX NIOrMHYeckmX
y3nax.

ATpubyT IdNs gomkeH 6biTb DataAttribute nacnopTHow Tabnuukn NamPIlt LOGICAL-NODE-ZERO (LLNO).
ATpubyT IdNs gomkeH 6bITb TaKMM, Kak 3To onpeaeneHo B o6LLem knacce DATA nacnopTHol Tabnuyky nornyec-
koro yana LPL B M3K 61850-7-3.

Mpun ucnons3oBaHUK NepBoro nsaaHua cepun ctaHgapToB MK 61850-7 B kauecTBe NepBUYHOMO NPOCTPaH-
CTBa MMeH 3TO 3HaYeHue cnegyeT onpeaenatb kak M3K 61850-7-4:2003.

ATpubyT IdNs gosmxeH 6biTe AocTyneH B kaxkaom LOGICAL-NODE-ZERO (LLNO).

ObjectReference (obbekTHas ccbinka) ans DataAttribute IdNs gomkHa 6bITb criegytollei:

LDName/LLNO.NamPIt.IdNs

14.4.3 ATpubyT AnsA npocTpaHcTBa MMeH noruveckoro ysna (InNs)

[ns ykazaHusa Toro, Kakaa TexHudeckas cneyudukaums bblna ncnosnb3oBaHa B Ka4ecTBe NpocTpaHCcTBa
MMeH Ans KOHKPeTHOro Iornyeckoro yana, Heobxogumo ncnonssosaTh DataAttribute npoctpaHcTea umeH noru-
yeckoro yana InNs. 371oT aTpnbyT AomkeH 6bITh 4OCTYNEH TONBLKO B TOM Cly4vae, ecnu NpocTpaHCTBO UMeH
JI0rMYECKOro yana oTrm4aeTcst OT MPoCTpaHCTBa UMeH, Ha KoTopoe nMeeTcs cebinka B atpubyTte IdNs LLNO.

ATpubyT InNs gomxeH 6b1Tb DataAttribute nacnopTHoli Tabnmukm NamPIt noruyeckoro yana. ATpubyT InNs
JomkeH BbITh TakMM, Kak aTo onpefeneHo B obLiem knacce DATA nacnopTHol Tabnuyku norndeckoro yana LPL
B MOK 61850-7-3.

Mpu ncnons3sosanHun nepeoro nsgaHusa MK 61850-7-4 B kauecTBe NpoCTpaHCTBa MMEH NOMMYECKOro yana
370 3HaYveHve criegyeT onpeaenatb kak MOK 61850-7-4:2003.

ObjectReference ans DataAttribute InNs gonxHa 6b1Tb criegytoLLein:

LDName/LNName.NamPIt.InNs

14.4.4 ATpuGyT AnsA npocTpaHcTBa MMeH AaHHbIX (dataNs)

[ns ykasaHus TOro, Kakas TexHudeckasi cneuugurkaums obina ncnonb3oBaHa B kKauecTBe NpoCTpaHCTBa
UMEH ANs KOHKPeTHbIX AaHHbIX, HeobxoanMmo ucnone3osaTe DataAttribute npocTpaHcTea MMeH aaHHbIX dataNs.
OT1OT aTpubyT OOMKEH BbITb AOCTYNEH TONLKO B TOM Clyyae, eCrv NPOCTPaHCTBO MMEH AaHHbIX OTiM4aeTcs oT
NpoCTpaHCTBa MMeH, onpeaeneHHoro B atpnbyTe INNs norvdeckoro yana, KoTopomy NpuHaaneXxar 3TU AaHHbIe.

ATpubyT dataNs gonxeH 6b1Tb DataAttribute 3Tvx gaHHbIX. ATpubBYT dataNs gormkeH BbITb TakuMm, Kak onpe-
penenHo B o6wmnx DATA knaccax MGK 61850-7-3.

Mpw ncnonb3osaHun nepsoro nzgaHus MOK 61850-7-4 B kavecTBe NPOCTPAHCTBA UMEH AaHHbIX 3TO 3HaYe-
HWe cneayeT onpedenats kak M3K 61850-7-4:2003.

ObjectReference ans DataAttribute dataNs fomkHa 6bITb cnegytoLLen:

LDName/LNName. DataName [.DataName]. ...]].dataNs

14.4.5 ATpubyT ANs npocTpaHCTBa MMEH Knacca o6wmux aaHHbIX (cdcNs)

[ns ykasaHus TOro, kakasi TexHudeckasi cneyudgurkaums 6bina ncnonb3oBaHa B kKauecTBe NpoCTpaHCTBa
UMeH Knacca obLUMX JaHHbIX Ans co3faHusl KOHKPeTHbIX AaHHbIX, HeobxoamMmo ucnonb3osaTth DataAttribute
npocTpaHcTBa UMeH knacca obLmx AanHHblX dataNs. 3ToT aTpubyT AomkeH 6bITb 4OCTYNEH TOMNLKO B TOM ciyyae,
€CI1 NPOCTPaHCTBO UMeH Knacca 0bLLMX AaHHbIX OTIMYaeTCs OT MPOCTPaHCTBa UMEeH, onpedeneHHoro B atpuby-
Te InNs noruyeckoro yana, KOTOpOMY NpUHaAnNexar aTu AaHHble.

ATpubyT cdcNs gomkeH 6bITh DataAttribute aTux aaHHbIX. ATpuByT cdcNs AomkeH 6bITe TakuM, Kak onpe-
aeneHo B 06wmnx knaccax DATA M3K 61850-7-3.

Mpwn ncnonb3osaHuK nepeoro nagaHma M3K 61850-7-3 B kavecTBe NpocTpaHCTBa MMEH Knacca obLmX
AaHHbIX 3TO 3HaYeHWe cneayeT onpeaensaTs kak MK 61850-7-3:2003.

ObjectReference ansa DataAttribute cdcNs gonkHa 6bITb creytoLLei:

LDName/LNName.DataName [.DataName]. ...]].cdcNs

14.5 O6wme NnpaBuna Ans pacluiMpeHUi NPoCTPaHCTB MUMeH

B npunoxernun A MOK 61850-7-4 gaHbl cTporue v nonHble Npaesuna aAnst paclumpeHnin. 3tn npasuna
HaLLy CBOE OTpaXeHue B NpaBuiax paclliupeHunin Ans npocTpaHcTB uMmeH. MpocTpaHcTBa UMeH MoryT ObiTh
pacLuMpeHbl cornacHo Npasuy, 0TobpaKeHHOMY Ha CXeMe KOHLIeNTyanbHOro nNpeAcTaBneHns, NokazaHHoM Ha
pucyHke 77.
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Decompose the
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NO

to add just more
DATA?

Define new LN

YES

standard DATA?

Need only NO

Use LN as is

Use LN as is and add
existing DATA

Use LN as is, define
and add new DATA @

Define new LN and
use existing DATA

Define new LN, use
existing DATA and

add new DATA &

YES/{ional function

to be modeled?

Configure all LNs

8) New DATA based on existing or new CDC.
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ction

B3asiTb pasnoxeHHyto dyHK-
umio

Use LN as is and add exis-
ting DATA

Wcnonb3oBatb LN kak ecTb
1 o6aBuThL cylecTByIOLME
DATA

Does a standard LN mest
the function?

Bbinonuset nu tunosoi LN
3Ty DYHKLUMIO?

Use LN as is, define and
add new DATA @

Menonbsoeatb LN kak ecTb,
onpegenute n  gobaeButb
HoBble DATA @)

Is it sufficient to add just

[ocTaTouHo N1 TONbKO A0-

Define new LN and use

Onpegenutb HoBbIK LN n

modeled?

more DATA? G6aBuTb ewe DATA? existing DATA MCNONb30BaTb CYLECTBYIO-
wwe DATA
YES OA Define new LN, use existing | Onpeagenutb HoBbIV LN, nc-
DATA and add new DATA 2 | nonbaosaTh CywlecTBylOLME
DATA v pob6aBuTb HOBble
DATA?)
NO HET Additional function to be | HyxxHO ewe cmopenupo-

BaTb PyHKUMIO?

Use LN as is and add
DATAtoLN

Wcnonb3osaTb LN Kak ecTb
v po6aeute DATA K LN

Configure all LNs

KondmrypuposaTte Bce LN

Define new LN

Onpegenutb HoBbIM LN

Need only standard DATA?

HyXHbl
DATA?

TONMbKO TWUNOBbIE

8 New DATA based on
existing or new CDC

8 HoBble aKk3eMnnspbI Knac-
ca DATA, ocHOBaHHble Ha
CYLLECTBYIOLLEM UITM HOBOM
CDC

PucyHok 77 — PacwmpeHus NpoCcTPaHCTB UMEH (KOHLEenTyarnbHoe NnpeacTaBrneHne)
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CospaHne LOGICAL-DEVICE — 310 npouecc, BkawovawLwumii B cebs cnepytoume atansbi:

a) Pa3noxuTb Tpebyemylo npuknagHyo pyHKLMIO 40 CTENeHn AeTann3aunmn CyLiecTBYIOWMX K1accoB
NIOTMYECKOro y3na WM HavyaTb C CyLecTBylLWero Habopa knaccoB /1I0MMYECcKOro ysna paccMmarpvBaemoil
npuknagHon obnactu, T. e. NOACTaHLMM B c/yvyae cepum cTaHgaptoB M3K 61850, KOTopbie NepedncneHsl B
M3K 61850-7-4.

b) Bbibpate LOGICAL-NODE wu3 cyuwiecTByowWwmnx (MoxeT 6bITb cTaHAapTnsosaHHbix) LOGICAL-NODEs,
ecnim aToT LOGICAL-NODE cooTBeTcTBYET Tpeb6oBaHMIO.

c) BoibpaTb LOGICAL-NODE u3 cyuwiectByowWwmx (MoxeT 6bITb cTaHAapTM30BaHHbIX) LOGICAL-NODES u
[o6aBuTb HoBble DATA, ecnn atoT LOGICAL-NODE cooTBeTCTBYeT OCHOBHbIM TPe6OBaHMAM.

d) Onpegenutb HoBblt LOGICAL-NODE, ecnn LOGICAL-NODE, onpegensemslii nepednciedusmm b) n
C), He COOTBETCTBYET TPe6OBaAHUAM:

-370T HOBbIli LOGICAL-NODE m™oxeT copgepxaTb DATA, koTopble yxe onpefefieHbl B Apyrux
LOGICAL-NODE, nm

- 3T HoBble DATA MoOryT 6bITb ONpeAenieHbl C UCNOIb30BaHNEM CYLLECTBYHOLWNX UM HOBbIX 06Lwux DATA
knaccos (CDC).

e) Ecnm Heo6xoauMO, Ha3HauuTb cneynanbHo s aToro npunoxeHusa LN-npedmke n LN-instance-ID 3k-
3emnngapy LOGICAL-NODE.

f) MoBTOPUTL 3Tanbl 0T b) A0 €) ANs ApYrnx PYHKUWIA.

) CkoHcpurypuposatb LOGICAL-NODEs.

Vicnonb3oBaHue ctaHgapTU30BaHHOIO NpocTpaHcTBa nMeH (M3K 61850-7-4) 1 pacliMpeHHbIX AaHHbIX, a
Takxe NpocTpaHCTBa UMeH knacca o6wux AaHHbix (ABB_2273) nokasaHo Ha pucyHke 78.

standard name spaces instances of the J— A—— v
of the IEC 61850 series IEC 61850 series classes [ Attributes J
standard name spaces of the IEC 61850 series TUNOBblE MPOCTPAHCTBA WMEH Ccepunm  CTaHAapToB
M3K 61850
instances of the IEC 61850 series classes 3K3eMMNaApbl KNaccos cepun ctaHgaptoB M3K 61850
Attributes ATpUGYTbI
Common DATA Classes O6uwwme knaccel DATA

PucyHok 78 — Vcnosb3oBaHue paclMpeHHOro NpocTpaHcTBa MMeH (KOHUenTyanbHoe npejcTasrieHune)
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Oksemnnsip DATA crieea B f1orM4eckoM yCTponcTee NonyyeH U3 TexHrudeckon cneuudmkaumm, o6osHavae-
MO MMeHem ABB_2773. 3T0 HOBOE NPOCTPAHCTBO UMEH COAEPXUT TOMNbKO OAUH 06bEeKT AaHHbLIX U OAWH
Knacc obWuxX daHHbIX. ATO paclnpeHne (OTHOCUTENbHO APYTUX MPOCTPaHCTB UMEH, KOTopble onpeaeneHsbl
B MOK 61850-7-4) uMeeT 0TMETKY B ak3emnnsape AaHHbIX ¢ aTpubyTtom dataNs = ABB_2773.

MpocTpaHcTBO MMeH knacca obwux AaHHbIX, WCNOSb30BaHHOE AnNsl 3TUX AaHHbIX, HE HYXXAaeTcs B
OTMeTKax B 9K3eMMIsipe 3TMX AaHHbIX, Tak Kak 9TO HESIBHO 0603HaveHo B onpeaeneHun NpocTpaHCTBa UMEH
ABB_2773.

[ns ogHO3HAYHOW MHTEpNpeTauun CEMaHTUKL NOrMHYeckoro ycTpoicTea TpebyioTcs TONbKO ABe OTMETKM:
IdNs (MOK 61850-7-4:2003) 1 dataNs (ABB_2773) ans paclumpeHHoro onpeaeneHns..

15 Moaxoabl kK onpeaeneHN0o HOBOW CEMaHTUKKN

15.1 O6wue NonoxeHun

OnpeaeneHue HOBOW ceMaHTUKW AOMNYCKAeTCsl BbINOMHATL C UCMONb30BaHUEM pasnuyHbIX noaxodos. Mpu-
HATWE PELLEHMS O TOM, Kakol NoAXo4 Hauny4wmm o6pa3som yaosneTopsieT TpeGoBaHusIM, 3aBUCUT OT cchepsl
“cnonb3oBaHUs 1 B Bonbluelt cTeneHn — oT OTBeTa Ha BONPOC, Kakue YacTu 3Toro onpenernieHuns crneayeT uc-
Monb30BaTh U B APYriX onpeaeneHnsX.

MpwuwmevdyaHwue— [pegnaraemsle NpUMepbl yNpoueHHble. OHW NokasbiBaloT Ty MHGopMaumio, koTtopast
TpebyeTcs AnNsA AeMOHCTpaummM pasnuyHblx noaxogos. B peansHol cneundmkaumm tpebyeTtcst 6onbe nogpo6Ho UH-
thopmauun. 3T npumepbl 6binn BoIGPaHbI NPOU3BOSIBHO.

Ons aeMoHcTpaLMm pasnuyHbIX NOAX0A0B paccMOTpeHb! TpU NpuMepa. B cooTBETCTBUM C NMepBbIM NOAXO-
AoM onpedensieTcs pukcupoBaHHasa cemaHTuKa, Npy BTOpoM, 6onee rubkom noaxoae gonyckaeTcst KOHPUrypu-
poBaHWe AByx aTp1byTOB, a TPEeTUI NOAX0 OCHOBLIBAETCA HA ONpeaAeneHNN HOBbIX KNaccoB OBLLMX AaHHbBIX.
OTOT HOBBI KNacc obLLMX AaHHLIX KpaliHe yrpoLyaeT onpeaeneHue normieckoro yana, Tak kak Tabnuua nornyec-
KOro y3na npocTo nepedrcnseT gaHHble npouecca. MHdopmaums, cneunduyeckasa ans onpeaeneHHon KoHpuUry-
pauuu, CkpbITa B orM4eckom yane. Hoblii knacc obLLmnxX AaHHBIX MOXeT BbITb UCNONBL30BaH AN Noboro Apyro-
ro onpeaeneHus gaHHbIX, KOTOpbIM TpebyloTcs Takue xe DataAttributes.

Ona gemoHcTpauum pasHoobpasuns noaxoaos 6bin BeibpaH cneayowmi npumep.

15.2 CemaHTMKa ANs HOBOro onpeaeneHusn

Llene HoBoro onpegeneHyst (MCNOfMb3yemMoro Ana o6bsiCHeHUs1 pa3nyyHbIX NOAX040B) — onpegeneHne
cTaTucTudecknx aksemnnsipoB knacca DATA aona cpeaHei HapyxHol Temnepatypbl nogctaHuun. Knacc DATA
[OSKeH cogepxaTb cpegHue 3HadeHus 3a 14 1 3a 10 MuH. ins npocToThl NpUMepa JIorMyeckuii ysen, cogepxa-
WA 9TM ak3emnnsipbl knacca DATA, He nokasaH, Ho oH 6yaeT BnuATL Ha cemaHTuky DATA. MNpumepamu MoryT
cnyuTb cyuwlecTaytolime MSTAT, cBA3aHHbIe CO CTaTUCTUKOW U3MepeHUd unu HoebiM LN, Takum kak MENV
(U3MepeHre NapameTpOoB OKpyXXatloLLen cpeabl).

15.3 NMoaxoa 1 (bukcupoBaHHan ceMaHTUKa)

MmeHa namepsiemoro aHadeHusa DATA onpegeneHbl kak TmpMean60 1 TmpMean10.

Nornyecknin yzen WXYZ

DaHHble Knacc 06wux aaHHbIX
TmpMean60 MV
TmpMean10 Mv

Tun namepsemoro sHauyeHnsa DATA (Tun o6Wwux AaHHbIX) onpeaeneH kak MV (u3MepeHHoe 3HaueHue).

CemaHTuka anst TmpMean60: cpeaHee 3HaveHWe 3a nonHbiv Yac (00:00, 01:00m 1. 4.).

CemaHTuka anss TmpMean10: cpeaHee 3Ha4eHWe 3a NONHbIA Yac U N X 10 MWH MO UCTEYEHUN 3TOro Yaca
(00:00, 00:10, 00:20 1 T. n.).

15.4 Noaxopa 2 (rmbkas cemaHTUKa)

UmeHa namepsiembix 3HaqveHuin DATA onpegeneHbl kak TmpMean1 n TmpMean2.

Tun namepsieMbix 3HaveHui DATA (Tvn obwmx AaHHbIX) onpeaeneH kak MV.

OnpepeneHbl YeTbipe COMYTCTBYIOLWUX KOHPUrypaLMOHHbIX o6bekTa knacca DATA, ucnonbsyemMbix Ans
3aJaHusi BpeMeHHoro MHTepeana (06osHadveH 6yksoii I)  BpemeHn Hauana (06o3HaueHo Byksow S) Ana Kaxaoro
13 U3MepSEMbIX 3HAUESHUNA.
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MmeHa koHdurypaumoHHbix gaHHeIx DATA onpegeneHsl kak ITmpMean1, STmpMean1 v ITmpMean2,

STmpMean2.
Twn koHdUrypaumoHHbix gaHHbix DATA (Tun obLumx gaHHbIX) onpegeneH kak ASG (HacTpolika aHanoroso-
ro curHana).
Torvueckun ysen: WXYZ
OaHHble Knacc 06Wwux gaHHbIX
TmpMean1 MV
TmpMean2 MV
ITmpMean1 ASG
STmpMean1 ASG
ITmpMean2 ASG
STmpMean2 ASG

CemanTurka ans TmpMean1: cpegHee 3HayeHWe COrNacHo 3HaYeHUsIM YCTaBKW.
CemaHnTurka ansa TmpMean2: cpegHee 3HaueHWe COrnacHo 3HaYeHUsIM YCTaBKu.
15.5 NMoaxopn 3 (rn6kasA cemaHTMKa MHOTrOKpaTHOro UCNOMNb30BaHUs)

MmeHa nsmepsiemoro sHaveHuss DATA onpegeneHsl kak TmpMean1 n TmpMean2.
Tun namepsaemoro 3HadeHnst DATA (Tvn obwux AaHHbIX) onpegeneH kak MVStat.

TNormueckwuin yaen: WXYZ

DaHHble Knacc 06Wwux gaHHbIX
TmpMean1 MV Stat
TmpMean2 MV Stat

Onpe/qeneH HOBbI Knacc O6LLI|I/IX AaHHbIX, KOTOprI7I MOXeET BblTb MHOTroKpaTHO MCcnonb3oBaH Anda MHOXe-

CTBa USMEPEHHbIX CTaTUCTUHECKNX 3HaYeHWN.

Knacc o6wpx gaHHbix: MVStat

ATpunbyT AaHHbIX | Tun atpubyTa

statVal A/
Int INT32
strtTm TimeStamp
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MpunoxeHune A
(cnpaBo4HOE)

O630p cepumn ctaHgapToB M3K 61850-7, ctaHaapToB M3K 61850- 81 [2],
M3K 61850-9-1 [3] n M3K 60850-9-2 [4]

A.1 BBepeHune

MeToabl MOAenupoBaHuA U peanu3auuun, NPUMEHEHHble B pas3/iMyHbIX Yactax MOK 61850, n nx cooTHOLeHune
nokasaHbl Ha pucyHke A.l. Kak nokaszaHo cnesa Ha pucyHke A.1, B M3K 61850-7-1 onpefesieHbl OCHOBHbIE MPUHLMIbLI U
MeToAbl MOAe/IMPOBaHuS.

CoBMeCTMMble faHHble U K1acCbl 0O bEKTOB /IOMMYECKMX Y3/10B, @ Takke Kacchbl 06LMX AaHHbIX U aTpubyTbl onuca-
Hbl B MOK 61850-7-4 n M3K 61850-7-3.

MpumeuyaHune — MNocKoAbKy 3TN KNaccbl onpegeneHbl AN NOACTAHUUA M MHERHOro o6opyaoBaHus, MoryT
6bITb Apyrue knaccbl 06bEKTOB, onpeAesieHHble AN APYrUX pasnnyHbix obnacteil npunoxeHuii B cchepe unm 3a npege-
nammn cpepbl gerictensa TexHnyeckoro kommteta 57 M3OK. OHM 3Ha4MMbl AN pucyHka A.l, TONbKO ecniv chopMupoBaHbl
B COOTBETCTBUM C NOAXOAOM cepum ctaHgaptoB M3K 61850.

MpyHUWNBI 1 CoBMeCT/Mble KNacchl IOTMYECKUX Y3/10B U AaHHbIX, MOK 61850-7-4
mMogenm
M3K 61850-7-1

A —

Knaccbl 06wWmx gaHHbix, M3K 61850-7-3

BasoBble Moaenm, abCTpakTHbIE CEPBUCHI 1
OCHOBHbIe TuMbl (ACSL), MOK 61850-7-2

Otobpaxenne, M3K 61850-8-x OtobpaxeHune, M3K 61850-9-x
BbIXxoauT 32 pamku
M3K 61850

CTeK AN51 CTAHLMOHHOM LWKnHBI CTeK ANA TEXHONOTMYECKON LINHBI

PucyHok A.1 — O6uiasa apxnTekTypa CMCTEMbI CBSA3MU

[ns BO3MOXHOCTW ynpaBnATb 3TUMW Pas/IMYyHbIMA B3aUMOCBSA3aHHbIMU COCTaBAALWMMM BCA CUCTEMa pasfoxe-
Ha Ha 6onee MefikMe KOMMNOHEHTbI. VICNO/b30BaHNE HUCXOAALWEro NpuUHUUNa NpuBeno K NOSIBNEHUIO CeyloWwmnx fOKy-
MEHTOB:

- M3K 61850-7-4 CoBMeCTUMbIe KNacCbl SIOTMYECKUX Y3/M10B M KNaccCbl AaHHbIX (HECKO/IbKO COTEH TEePMUHOB U
YHUKANbHbIX UMEH);

- M3K 61850-7-3 Knaccbl 06WMX AaHHbIX (0OWMe [geTanu  CcoAepXaHus TEepMUHOB, ONpeAesieHHbIX B
M3K 61850-7-4);

- M3K 61850-7-2 A6CTpakTHbI nHTepdenc ycnyr cesasm (ACSI) (obwme mogenn knacca CepBUCOB C cepBucamn 1
napameTpamun Ans cBs3M € ak3emnaspamu knaccoB MIK 61850-7-4 n M3IK 61850-7-3);

- M3K 61850-8-1 [2] Cneuudhnyeckoe oTo6paxeHne cepBuca cBsA3M (SCSM). OtobpaxeHne Ha MMS
(MCO/M3K 9506-1 n MCO/M3K 9506-2) n Ha NCO/M3IK 8802-3 (KoaupoBaHWE AaHHbLIX, CEPBUCHI U NapameTpbl CEpBU-
ca);

- M3K 61850-9-1 [3] Cneundmnyeckoe oTtobpaxeHume cepsuca cBsizn (SCSM). Bbl6opoUHble 3HaYeHus B npegenax
nocnefoBaTeslbHOro OAHOHANPaB/IEHHONO MHOFOTOYEYHOro KaHasia CBA3WM Tuna «Touyka-Touka» (KOAMPOBaHWE AaHHbIX,
CepBuCbl M NapameTpbl cepBuca);

- M3K 61850-9-2 [4] Cneuudmnyeckoe oTobpaxeHne cepsuca cBssn (SCSM). BblG60OpoYHbIE 3HAYEHWUS B npepge-
nax NCO/M3K 8802-3 (kognpoBaHMe AaHHbIX, CEPBUCHI 1M MapamMeTpbl cepsuca);

- M3K 61850-6 [1] A3blk KOHUIypauun cuctemol aBTomaTmsaymm noactaHumm (NnpeacraBnieHne BCex OnuyuMoHasib-
HbIX AaHHbIX U3 MOK 61850-7-4 n MOK 61850-7-3).

A.2 CoBMeCTMMbIe KlaccCbl IOTMYECKMX Y3/10B U Kaaccbl gaHHbix (MK 61850-7-4)

A.2.1 Cnucok rpynn LN (M3K 61850-7-4)

Cnucok Bcex rpynmn /IorMyeckux y3sioB npeacrtasneH B Tabnvue 2 MK 61850-7-4.

A.2.2 Knaccbl LN (M3K 61850-7-4)

Bbibopka rpynn normyeckux y3nos npegcTtasneHa B Tabnuue 5.4 M3K 61850-7-4.
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A.2.3 Knaccbl ganHbix (M3K 61850-7-4)

O6wee konuuecTteo (NpubnuamtensHo 500 knaccoB gaHHbIX) onpeaeneHo B MOK 61850-7-4. B tabnuue A.1 noka-
3aHa BbIbopka Heckonbkux knaccoB DATA ¢ ux MeHaMn U cemaHTM4ecKMMK onpeaeneHnsIMu.

MmeHna AaHHbIX COCTaBMEHbI C UCTIONb30BAHUEM CTaHAapTU30BaHHbIX COKPaLLEHUA, NepeuncnerHbIX B pasaene 4
M3K 61850-7-4 (onpeaeneHbl okono 260 cokpaieHuin), HanpuMep:

TepmuH OnucaHue

A Tok

Acs Hoctyn

Acu AxycTuqeckuin

Age CrapeHue

Alm CurHanusaums

Amp Tok (6esoTHOCUTENBHO
K hase)

An AHanorosbi

Ang Yron

3Tv coKpalleHWsl SOMKHbI BbiTb UCMONB30BaHbI NMPU CO34aHWU HOBLIX UMEH AaHHbIX.

Tab6nuuya A.1— BbiGopka KNaccoB AaHHbIX ANl U3MEPSIEMbIX 3HAYEHUIA

HaumeHoBa- c
HUe OaHHbIX emaHTuka

AcsCtlFail Uuneno 3ahmMKCMpOBaHHBIX OTKA30B yNpaBneHusl 4OCTYNOM

AcuPaDsch AKkyCTUYECKMWIA YpOBEHBb HaCTUHHOIO paspsaga e geunbenax

AgeRat OueHka cTapeHusi, Hanpumep TpaHchopmaTopa

Alm O6Wmii eANHUYHBIA aBapUAHBIA CUTHAN

AlmLstOv TRUE = vHavkauus nepenonHeHnsa Cnucka aBapuiHbIX CUTHaNoOB

AImThm ABapuiiHbIA curHan o neperpese

AlmVal ABapuiiHbIA YPOBEHDb, BbIXOA, 3@ KOTOPLIN BbI3LIBAET CUTHAN aBapun

Amp Tok uenu (kpome TpexdasHbix)

Ang Das30BbIA Yron Mexay HanpsHkeHNemM U TOKOM

AngCor da3zoBasi KOPPEKTUPOBKA BEKTOPa (MCNOMb3yeTCA, HanpuMep, Arisl U3MepUTenbHbIX TpaHcdopmaTo-
poB)

Angind OTK gaHHbIe NOKA3LIBAIOT PE3yNbTAT NPOBEPKN PA3HOCTU MEXAY YIIamMu HaNPsHKEHNA COOPHBLIX WWH
v nuHvn. FALSE yka3sbiBaeT Ha TO, 4TO PasHOCTb YINOB Hke Tpebyemoro npegena. Kputepum pacco-
rmacoBaHusA YIIoB ANA CMHXpoHu3auun yaosneteopeHbl. TRUE ykasbiBaeT Ha npesbiweHue npe-
AErnbHOro 3Ha4YeHUsl PaccornacoBaHuns yrmnos. BknioveHne NnMHEMHOIO BLIKIIOYATENs 3anpeweHo

Knacc o6wmx gaHHbIX, KOTOPLIA AOMKeH OblTb MCNONb30BaH ¢ onpepeneHHoiM anemeHTtom DATA, onpegeneH B
NOTNYECKUX y3Nax.

A.3 Cneuuduxkauum knacca o6wux ganHbix (M3K 61850-7-3)

B Tabnuue A.2 npuBeaeH nepeveHb KNaccoB o6wmx aaHHbIX, onucaHHbix B MOK 61850-7-3. Bee knacchl obwmx
AaHHbIX UCNOMb3YIOTCS TEM UITU UHBIM NOTUYECKUM Y3MOM.
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Tabnuua A2 —TlepeveHb KrnaccoB oOLWMX AaHHBLIX

Cneundukauun knacca obwmx AaHHbLIX ANst UHPOPMaUUKU O COCTOSIHUM

OpHoanemeHTHoOe cocTosHne (SPS)

JByxanemeHTHOE cocTosiHne (DPS)

LlenouncnenHoe coctosHue (INS)

pynna nHgukauum coctonHus (SIG)

LlenouncneHHoe coctosanue (ISI)

Nuchopmauusa 06 aktmeaumm sawmtsl (ACT)

Nuchopmauua o6 akTveauum HanpaeneHHoi 3awmTtbl (ACD)

MoacyeT HapylweHwin pexuma GeszonacHoctu (SEC)

MokasaHus geon4Horo cyetymka (BCR)

Cneuundrnkaumm Knacca oéwmx gaHHbIX AnA uHopmaumm 06 namepsieMbIX 3HaA4EHUAX

N3mepeHHoe 3HadveHne (MV)

KomnnekcHoe namepeHHoe 3HadeHne (CMV)

Bbi6opoyHoe 3HaveHue (SAV)

CoeaunHenve 3eesgon (WYE)

CoeaunHeHve TpeyroneHukom (DEL)

MocnepoBatenbHocTb (SEQ)

YpoBeHb rapMOHUK Ans coeguHenus 3eesgon (HWYE)

YpOBeHb rapMOHUK ANna coeamHeHnst TpeyroneHnkom (HDEL)

Cneundmkaumm Knacca o6 Mx AaHHbIX Ans nHdopmauum 06 ynpaBnseMoM COCTOSSHUN

OpHoanemeHTHOe ynpaeneHue (SPC)

IeyxanemeHTHOe ynpaenenue (DPC)

Ynpaensiemoe uenovncrneHHoe coctosiHve (INC)

IBovyHan uHdopmauma o6 ynpaensemMom nowaroBom nonoxeHumn (BSC)

LlenovncneHHan mHdopmauusi 06 ynpasnsemoM nowaroeom nonoxenun (ISC)

Cneundmkaunm Kknacca o61MX JaHHbIX ANA YNpaBnsieMoi aHanoroBon nicdopmauumn

Ynpaensiemas aHanoroeas nHcdopmauus o6 ycraske (APC)

Cneundrkaumm knacca o6WmnxX AaHHbIX AN HACTPOEK COCTOAHUA

HacTtporika ogHosneMeHTHOro ynpaenexus (SPG)

Hactporika ueno4ncneHHoro coctosiHus (ING)

Cneundmkaumm knacca o6WMxX AaHHLIX OJ1A AaHANOrOBbLIX HACTPOEK

AHanoroeas HacTpoiika (ASG)

Kpusas Hactpovikn (CURVE)

Cneundmkaumm Kknacca o6WKMX AaHHbIX ANA onucaTenbLHon nHgopmauun

MacnopTHas Tabnuuka ycTpoiictea (DPL)

MacnopTHasa Tabrnuuka normdeckoro yana (LPL)

Onvcanune copmbl kpusori (CSD)
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MpunoxeHne B
(cnpaBo4HOE)

|_|pI/IBF|3Ka OaHHbIX K/10TMYEeCKUM y3iam

Ha pucyHke B.1 nokasaH npumep NpuMBA3KA AaHHbIX K IOTMYECKAM y3nam.

[aHHble fo/MKHbI 6biTb NPMBSA3aHbI K TOMY /IOTMYECKOMY Y37y, KOTOPbI/ BblAaeT Wav nosiyyaeT 3Ha4YeHUst OT 3TOro
o6beKkTa fAaHHbIX. JTO, HanNpumep, o3Ha4YaeT creayrolliee:

- fAHHble, COCTOSILME M3 MTHOBEHHbIX 3HAYEHWI TOKa W HanpshkeHus, NpuBA3aHbl K IOTMYECKUM Yy3nam «TpaHc-
copmaTop ToKa» U «TpaHCOpPMaTop HanpshKeHMs», COOTBETCTBEHHO;

- AaHHble, COCTOALME M3 pacYeTHbIX 3HAYEHWIT TOKa M HanpshkeHusl, Hanpumep cpefgHeKkBagpaTuvyHoe 3HadeHue,
NpuUBsA3aHbl K NOTMYECKOMY Y37y «U3MEepUTEe/ibHbIA NpeobpasoBaTenb»;

- AaHHble, COCTOALME M3 HaNPsSHKEHUS U MOLIAroBOro MOJSIOXKEHUS, NPUBSI3aHbl K TOTMYECKOMY Y371y «KOHTPOAAep
PIMH». To xe camoe oTHOCUTCA M K KOMaHAam PI1H;

-AaHHble, COCTOsLIME M3 COMPOTMB/IEHMS A0 MecTa KOPOTKOro 3amblKaHWSA Z, NpuBSA3aHbl K 10TMYECKOMY y3ny
«ANCTAHUMOHHaA 3awuTa». To Xe camoe NPUMEHMMO K CUTHay 3aluTbl Ha OTK/IYEeHMe.

related data

Tap Changer Controller KoHTponnep PrH Circuit Breaker BobiknovaTens
Voltage Transformer TpaHcdopmatop Hanpshxe- Disturbance Recorder Pernctpatop HapylweHuit
HUA HOPMasibHOro pexnma

Current Transformer TpaHccopmaTtop ToKa Distance Protection [AvcTaHuMoHHaa 3awurta

General Input / Output O6wwii Bxoa/Beixoq Fault Locator Mpubop onpepenexHna pac-
CTOSIHUA A0 MecTa NoBpeX-
AeHus

PucyHok B.1 — [Mpumep LN ynpaBneHus u 3awjuTbl, 06beANHEHHbIX B OAHOM (hU3nYeckom ycTpoictee, nncT 1
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Measurement Unit

Monitoring for Arcs

Automatic Process Control

limit overflow

sum of switched current

distance

instantaneous (record)

B nwo6om
KOHKpeTHoli obnactu

HOBbIE.

npuUMeHeHn4,

Mi3meputenbHblli npeobpa-
30BaTefNb

MOHUTOPUHT TOKOB, KOMMY-
TUPYEMbIX BblKNKYaTenem

ABTOMaTMUeckoe Yynpasre-
HMe TEXHONOrMYeckUM npo-
Leccom

npeaen nepenosiHeHus

cymMMa KOMMYTUPYeMbIX TO-
KOB

paccTtosaHune

MFHOBEHHasn (perucrpaums)

reactance

RMS demand

circulating current

Physical
troller

Device Bay Con-

Single Line Diagram

Examples for some current
related data

PucyHok B.1, nuct 2

HEeobxoaAnmo

ncnonb3oBaTb

peakTnBHoe
Hune

conpotusne-

3anpoc cpefHekBaapaTuy-
HOro 3HaueHus

ypaBHUTENbHbIA TOK

dunsnueckoe  yCTpPOICTBO
KoHTponnep npucoeaunHe-

HUA

OpaHonuHeliHaa cxema

npyMepbl HEKOTOPbIX AaH-
HbIX, OTHOCALMXCA K TOKY

cny4ae, ecnv CyLecTBYOT COBMECTUMble [aHHble, onpeaesfieHHble B cTaHAaapTe AN KaKoi-nm6o
3TM COBMECTUMble [aHHble, a He onpeaensith

BTopoli npuknafgHoli npumep nokasaH Ha pucyHke B.2. CoefuHUTENbHbIA MOAyNb MOsy4YaeT 3HAYeHUs Toka
N HanpshKeHua HenocpeAcTBEHHO OT M3MepuTeNlbHbIX TPaHC(OPMaTopoB. ITO YCTPONCTBO MOXET 6biTb UHTErpUpOBaHO
B KaxAbll UM3MepuTenbHbl TpaHcdopmaTop. Takue BapuaHTbl peanusaluu BbIXOAAT 3a 06/1acTb NPUMEHEHUs
HacToswero ctaHaaprta. VictouHmkamm BbIGOPOYHbIX 3HAYEHWUI BCerga siBAsTca ak3emnaspbl knaccoB LN TVTR n TCTR.
B gaHHOM npvMepe C cOoeAuHUTEeNbHbIM MOAy/neM BblOOpPOUHblE 3HAYEHUS BO BCeX Tpex hasax W HelTpanu OOSKHbI
6bITb COB6pPaHbl M OTOCMAaHbl Kak MHOroagpecHble CoobLeHNs. DTN BbIGOPOUHbIE 3HAYEHUS MONYYatoT HECKONbKO MPuUo-

XXEHWN.

Protection 3awuta

Bay Controller KoHTponnep npuco-

eflHeHus

Network CeTb

Sampled Bbl6OpOYHble 3Haue-

values(multicast) HUS (mHoroagpec-
Hble)

Merging Unit CoefunHNTENbHbIN

MoAay /b

Proprietary Link VHanBMAyanbHblA Ka-

Has

PucyHok B.2 — CoegunHuTenbHbIi MOAY/Nb U 0O6MEH BblIGOPOYHLIMK 3HAYEHUAMMK (TONONOrUS)
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CoeaunHuTeNbHbIE MOAYb CMOAENVMPOBAaH Kak efMHWYHOe forMyeckoe YCTpoiicTBO, HasbiBaemoe MergingUnit

(pucyHok B.3).

Logical Device "MergingUnit"

LN LLNO LN PhsATVTR LN PhsATCTR
Vul Amp
SVCejntré1 T ~ DS1 VRtg ARtg
BSISetRef=DS1  PhsATCTR.ARtg Voltage
SmviD=1 NeutTCTR.ARtg < PhsBTVTR LN PhsBTCTR
) SmpRate =8 PhsATVTR.VRig 4 ~ Vol Amp
8/period PhsATCTR.AMpS  --—---- - VRig ARtg
PhsBTCTR.Amps
SVQpntfol 2 PhsCTCTR.Amps bN PhsCTVTR LN PhsCTCTR Current
ASambples BSISetRef = DS1 NeutTCTR.Amps Vda Amp
P SmviD =2 PhsATVTR.Volts VR13\ ARtg
SmpRate = 16 3hsBTVTR.Volts
tisCTVTR.Volts
i LN NeutVVvTR LN NeutTCTR
16iperiod PR v N Amp
) VRtg ARtg
LN BusBTVTR
Vol
VRtg
Instantiate to ,,Neutral” TCTR
SVControl
IEC 61850-7-2 DatSetRef IEC 61850-7-4 LN TVTR
class SmviD LN classes Vol
SmpRate VRtg
Logical Device Jlornyeckoe  yCTPOWCTBO 16/period 16/nepuop,
«MergingUnit» MergingUnit
Voltage HanpsxeHne Instantiate to  «Neutral» Co3gaTtb 3k3emnnap
TCTR «Neutral» TCTR
Current Tok IEC 61850-7-2 class Knacc M3K 61850-7-2
Samples Bbl6OpOYHbIE 3HAYEHUSA IEC 61850-7-4 LN classes Knaccbl LN M3K 61850-7-4
8/period 8/nepuog

PucyHok B.3 — CoefuHUTEeNbHbIA MOAYAb U 0OMEH BblIOGOPOYHLIMU 3HAYEHMAMU (AaHHbIE)

MonyyeHne 3HaYeHWli TOKa W HanpsXeHus u3obpaxeHo cnpaBa. TpexdiasHble 3HAYEHWUS ToKa U HanpshKeHus
MOZENMPYIOTCA B CNEAYIOLWNX NOTMYECKNX y3Nax:

- TpaHchopmaTop Toka — knacc TCTR B M3K 61850-7-4 npeactaBneH ak3emnaspamu gas Tpex a3 u HenTpanu:
PhsATCTR, PhsBTCTR, PhsCTCTR, NeutTCTR:

- TpaHcdopMatop HanpshkeHus — knacc TVTR B M3K 61850-7-4 npeacTaBneH ak3emnnspamu gns tpex das,
HenTpann n cbopHoi wuHbl: PhsATVTR, PhsBTVTR, PhsCTVTR, NeutTVTR, BusBTVTR.

B faHHOM npvMepe MCnonb30BaHbl BbIGOPOUHbIE 3HayeHus (Amp v Vol) n cooTBETCTBYKOLWME HOMUHAMbHbIE 3HA-
YeHus. DTN faHHble UMEIT CCbIIKM 13 Habopa faHHbix DS1.

[Ba 3k3emnnsipa 6/10KOB ynpaBfieHns BbIGOPOUYHbIMKU 3HadYeHnsMn (SVControH n SVControl2) onpegenexbl ans
ynpaBneHnss 06MeHOM BblGOPOYHBIMU 3HAYEHUSAMU. DTW ABa 610ka ynpaBneHWs NoAAepXMBailoT ABe pasHble 4acToThbl
onpoca (8 n 16 BbIGOPOUHbLIX 3HAYEHWIT 3a HOMMHA/bHbIA nepuog — 400/800 BbIGOPOUHBLIX 3HAYEHWI B CEKyHAY Npw
yacTtoTe B cucteme 50 y).
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MpunoxeHne C
(cnpaBo4HOE)

Vicnonb3oBaHue A3blka KoHturypauumn nogctaHumm (SCL)

C.1 BBepeHue

B HacToswWweM NpuIoXeHWN 06BACHEHO TOMbKO NpuMeHeHne SCL ana onucaHusa MCNoib30BaHUSA OMNUMOHANbHbIX
onpeaeneHunin, coagepxalimxca B onpegeneHnsax knaccos B M3K 61850-7-4 n M3K 61850-7-3.

C.2 SCL nonunoHasnbHble BO3MOXHOCTWN B JIOTMYECKUX y31ax

Ha pucyHke C.1 nokasaH knacc XCBR noruuyeckoro ysna Tak, kak oH onpegeneH B M3OK 61850-7-4. ECTb HECKOJ/IbKO
3/1IEMEHTOB [laHHbIX, ONpefenieHHbIX kak o6s3aTenbHble (M), ocTanbHble AaHHble onpefenieHbl Kak onuuoHanbHble (O).

Nornyecknin y3en (XCBR) mopenun yctpoiicTBa onpefeneHbl ¢ ncnonb3oBaHmem cpaina SCL. Mo onpegeneHuio,
BCe ob6s3aTeNbHble JaHHble, onpefefieHHble B Knacce, KOTopbli onucaH B M3K 61850-7-4, uUcnonb3yTca N10rMyeckum

y3/710M B MOJIE/IN YCTPOIACTBA.

IEC 61850-7-4 Compatible LN

XCBR

Basic LN Data
Mod
Beh
Health
NamPlIt
Loc
OpCnt
EEHealth (O)
EEName (O)
Controllable Data
Pos (M)
BIkOpn (M)
BlkCls
ChaMotEna (O)
Metered Data
SumSwARs (O)
Status Data
CBOpCap (M)
POWCap (0)
MaxOpCap (O)

M)
(M)
M)
(M)
(M)
(M)

IEC 61850-7-4 Compatible
LN

SA device model LN
Basic LN Dat

Controllable Data

Metered Data

(M)—

'

selected by SCL

LN, coBmecTUMbIii C
M3K 61850-7-4

Mogenb LN ycTpoiicTBa SA

OcCHOBHble fAaHHble LN

YnpaBnsemble faHHble

N3mepsiemble AaHHble

SA device model LN

XCBR

Basic LN Data
Mod
Beh
Health
NamPIt
Loc
OpCnt
EEHealth

- EEName

Controllabli

- Pos

w*- BlkOpn
BlkCls
ChaMotEna

Metered Data

Status Data
+- CBOpCap

1
|
I

Status Data

selected by SCL

Details of Pos see Figure B.2

SCL File XCBR

All mandatory

Details of Pos
see Figure C.2

SCL File

XCBR

- All mandatory
+

- EEHealth
- EEName
- ChaMotEna

[JaHHble coCTOoAHUA

Bbl6upaetca SCL

Moppo6bHoe onucaHue Pos
CM. Ha pucyHke B.2

daiin SCLXCBR

Bce o6sa3aTesnbHble

PucyHok C.1 — Wcnonb3oBaHne SCL gna LN (koHuenTyasnbHOe npegctaBrieHmne)

B SCL TpebyeTcs, 4To6bl BCe AaHHble, KOTopble 6yAyT MCNO/b30BaHbl B MOAENW YCTPOCTBA, OblN NpeacTaB/eHbl
cnuckoMm. B gaHHOM npumepe BblGpaHbl TpM ONUMOHaNbHbLIX anemeHTa gaHHbix (EEHealth, EEName n ChaMotEna).

B SCL Takke Heo6xoAumo, 4ToGbl BCE aTpMOBYTbl OMLMOHA/bHbLIX AAHHbIX JIH6LIX AAHHbLIX ObLIM NPeLCcTaB/eHbI
cnuckom. OTMeuYeHHble AaHHble Pos noapo6Ho onucaHel B C.3.
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Ha ypoBHe 10rMyeckoro y3fa AocTaTo4uHO MepeyvHsl UMEeH OMNUMOHANbHbLIX AaHHbIX. Ana AaHHbiXx B SCL TpebyioTca
nepeyeHb aTpuByTOB OMUMOHANbLHbIX AAHHbLIX, & TAKKe 3HAYeHUs MHUUManu3aunm (KoHdurypaumum) aas HeKOTOpbIX aTpu-

GYTOB A @HHbIX.

B chaiine SCL Ha pucyHke C.2 nokasaHo, Kakme MMEHHO OMuuoHasibHble aTPUBYThl AaHHbIX BblGpaHbl. Kpome TOro,

daiin SCL HasHavyaeT 3HauyeHus Tpem aTpubyTam AaHHbIX.

IEC 61850-7-4 compatible data class

Pos (CDC: DPC)
control and status

Pos

SA device model data

control and status

ctival CO AC COM - ctlval =value
operTim CO AC CO 0
origin CO AC CO 0
origin ST AC CO O
ctiNum CO AC CO 0
ctiNum ST AC CO 0
stVal ST M — stval =value
q ST M — q Sinvalid/oldData
t ST M — t =value
stSeld ST AC CO 0
substitution substitution
subEna Y PICS SUBST- » subEna - value
subVal SV PICS SUBST- subval =value
subQ sV PICS SUBST- subQ =value
sublD Y sublD =value
configuration, description and extension configuration, description and exX.f~
pulseConfig CF AC CO O
ctiModel CF M — ctiModel = ,sbo-with-no-sec.*
shoTimeout CF AC CO 0 - sboTimeout =,5 min”
sboClass CF AC COO0 - shoClass = ,operate once”
d DC 0
cdcNs EX AC DLNDA M
cdcName EX AC DLNDA M ,
dataNs ~EX  AC DLN M — I selected by scL ol

IEC 61850-7-4 compatible
data class
SA device model data

control and status

Detail of SCL File for a
XCBR instance

substitution

Knacc paHHbIX, coBMmec-
TUMbIA ¢ M3K 61850-7-4

[aHHble MOAeNn ycTpoii-
cTBa SA

ynpaBneHune 1 CoCToAHue

Moapo6bHoe onucaHue
charina SCL gsia aK3emn-
napa XCBR

noAcTaHoBKa

configuration, description

and extension
Configured value

selected by SCL

All mandatory

Detail of
SCL File for a
XCBR instance

All mandatory

- ctiModel =, sbo-with-no-sec.”
- sboTimeout =5 min
- shoClass =,0perate once”

KOH(UTypauusi, onucaHue

W pacwmpeHve

KoH(UrypuposaHHoe 3Ha-
ueHne

Bbl6bMpaeTca SCL

Bce o6s13aTenibHble

PucyHok C.2 — Wcnonb3oBaHue SCL gns gaHHbIX (KOHUENnTyanbHOe npejcTaBfieHune)

CKOHpurypmnpoBaHHble 3HavyeHua gnsa ctiModel, sboTimeout n sboClass rotoBbl K MCMONb30BaHUIO, KakK TOJSIbKO
CKOHUTypMpoBaHO hmnsnyeckoe ycTpolicTBO. ITW 3HAYEHMA MOrYT BbiTb 3aMeHEHbI (ECNN AaHHOe YCTPOWCTBO MO3BONA-
eT BbINOMHATL Nepes3anucb 3TWX 3HAYEHWUIl) NO CepBUCHOMY 3anpocy OT OnpeAeneHHOro KaneHTa.
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MpunoxeHve D
(cnpaBouHoe)

MpumeHeHne KoHuenuun LN Konumsam ans 6yayuwux paclimpeHmnii

D.1 BBeaeHve — apXxmutekTypa NpsMoi CBA3M TesieynpaB/ieHns
Mpsivaa («6eclioBHasi») CBA3b, Kak OHa M3o6paxeHa Ha pucyHke D.1, No3BonseT MoaenMpoBaTh NpeacTaB/eHue

LeHTpa ynpasneHus noactaHumu (CC npeAcTaBfieHne) M CBA3b Mexay NOACTaHLMSMMU W LEeHTpaMu ynpaseHus.

Control Center
(Client)

LD CC-View2
LN Feeder 1

LN Feeder 2

LD CC-Vlewl

LLNO
DS Feederl
DS Feeder2

Control Center (Client) LleHTp ynpaBnenus (KnueHt)

Proxy/Gateway MocpegHnyeckoe ycTPOWCTBO/W03

Substation MopgctaHuma

PHD « A» dusnyeckoe yCTpoicTBO «A»

PucyHok D.1 — TMpsmasa cBs3b (ynpolieHHoe npeacTaBieHne)

LleHTp ynpaBneHna MOXeT MMeTb AOCTYN K NoAcTaHuMu yepe3 husnyeckoe yCTPOCTBO, CryxXallee LWI30M. 3T
obecneynBaeT HECKO/IbKO BapuMaHTOB A0CTyNa K AaHHbIM MOACTaHLUK:

1 lMocpegHnyeckoe yCTPOMCTBO/WINN3 NpesycMaTpuBaeT BO3MOXHOCTb NPSIMOro AocTyna K (hM3nyeckumM ycTpoid-
cTBaM MOACTaHLUN.

2 B npepenax wntw3a/nocpeaHnYeckoro yCcTponcTea normdeckoe yctpoiicteo (Hanpumep, CC-Viewl) moxeT onpe-
[ensaTb Habopbl AaHHbIX, B KOTOpble NoCTynaeT MHdopMauus, Tpebyemas B LEeHTpe ynpasfeHus.

3 B KauyecTBe a/ibTEPHATMBHOIO peLleHUss MOryT 6biTb OMpefesieHbl HOBblE KNAaCChl JIOTMUYECKUX Y3/I0B U KMacchbl
[JaHHbIX 4151 MCNOJMb30BaHMsA B LWKO3e/MocpesHNYeckoM YCTPOWCTBE, KOTOpble o6ecneynBalroT npeAcTaB/ieHne LeHTpa
ynpaBneHusi noactaHumm (B npumepe, NpUBEAEHHOM Bbille, UHCTAHLUMMPOBAaHHbIE B JIOTMYECKOM ycTpoiicTBe CC-View2).

Ecnu pna oTo6paxeHns npeAcTaBneHus LeHTpa ynpasieHus TpebyeTcsi onpeAennTb HOBbIe KacChl /1I0TMUYECKoro
y3na ¥ Knaccbl laHHbIX, TO HE06XOAMMO BbIMOMHUTL FTAPMOHM3aLNI0, B YACTHOCTM C MUcnofib3oBaHvem mogenu CIM, B
OTHOLUEHUM MMEH KacCOB JaHHbIX.

3710 obGecneunBaeT TpM BapuaHTa AOCTyna K AaHHbIM MoACTaHLMU:

Onuus 1 Hambonee nosie3Ha € TOUKU 3PEHUSI 0BCNYXMBAHUS.
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Oonuua 2 MoxeT OblTb UCMOMb30BaHa ANS peLleHus 3KChyaTalMOoHHbIX BOMPOCOB, HO TpebyeT AoporocTosuiei
NPOEKTHO-KOHCTPYKTOPCKON AeATeNbHOCTH.

Onuua 3 npefcTaBNAeTcs MHOroo6eLlallunm pelleHmem aKenayaTaunoHHbIX BONPOCOB, MOCKO/bKY A1 BCel cu-
CTeMbl ynpaBfeHNs KOMNaHUM MOXEeT OblTb NPUMEHEHA Takas Xe KOHLenuus NpOoeKkTUPOBaHWA, YTO U WUCNOMb3yeTcs B
npegenax nogcraHuuu. MoaTomy ganee paccMOTpeHa MMEHHO 3Ta Oonuwus.

YKaszaHHble onuuMn Jonyckaetcs KomOGuHupoBaTb. Hanpumep, MOXeT okas3aTbCA O4YeHb YAOOHbIM MCNONb30BaTb
onuuio 3 AN aKcnayaTalMoHHbIX BONPOCOB M oNuuio 1 Ans NpOeKTHO-KOHCTPYKTOPCKUX paboT M TEXHUYECKOro 06CNyXu-
BaHUA.

Mpumep HEO6XOAMMOCTM CO34aHUS HOBbIX JIOTMYECKMX Y3/10B:

[nsa ueHTpa ynpaBfeHus KOMMNOHOBOYHbIMW 6/10kaMU NOACTaHUMM CAyXaT npucoefuHeHus (Hanpumep, duaepsbl
1M TpaHcopmaTopHblie npucoeaunHeHus). MoaToMy MOXeT 6biTb 06pas3oBaHa HOBas rpynna JI0rMY4eckoro ysna «npu-
coefiiHeHMe» C NOrMYeckMMK y3namu A1 pasIUYHbIX TUNOB MPUCOEAVMHEHWUA. 3T Normyeckue ysnbl € UX Knaccamu
OaHHbIX 6yayT obecneumBatb npejcTaBneHVe NOACTaHUMU ANA LeHTpa ynpasBfieHus.

Mpumep npuBefeH Ha pucyHke D.2.

Proxy at Station Level Bay Level Process Level
LD "A-Feederl_Sw"

Q1XDIS

Q2XDIS

LD "A-Feederl_BR"

QOXCBR

| | Logical Device

| | Logical Node

| | Data Object
Proxy at Station Level MocpegHnyeckoe ycTpoli- Logical Device Jlornyeckoe ycTpoincTso

CTBO Ha YpOBHe CTaHuuu

Bay Level YpoBeHb NpucoeguHeHns Logical Node Nornyeckuin ysen
Process Level YpoBeHb npouecca Data Object OO6bEeKT faHHbIX

PucyHok D.2 — TlpumMep HOBbIX TOTNYECKUX Y3/10B

Takum obpasom, noggepxunBaeTca TOT Xe NOoAXO0A K MOAENUPOBaHUIO ANS LEeHTpa ynpas/ieHus, KOTOpbIA npume-
HAeTcA ANA nogcrtaHumn. CnegosaTeflbHO, MOTYT OblTb MCMO/Ib30BaHbI TE€ Xe KOHUENUUW U MHCTPYMEHTbI NPOeKTnpoBa-
HMA 1 Takoe e nporpaMmHoe obecrneyeHne CBA3W.

NMPNMEP

Jlornyeckuii y3en rpynnbl «NpYcoeanHEHNE:

BDBB paBoiiHasa cuctema LWH

BHCB nonyTtopHas cxema kommyTauuu

Jlornyeckue ycTpoiicTBa, onpeaesnieHHbIe, HanpyuMep, Ha YPOBHE HanpshKeHUsT:

SSAtlanta_110

SSAtlanta_380

HekoTopble 06EKTbI AaHHbIX:

SSAtlanta_1 10/BDBB1.QOPos

SSAtlanta_1 10/BDBB1.Q1 Pos

SSAtlanta 1 10/BDBB1.V
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SSAtlanta_1 10/BDBB2.QO0Pos
SSAtlanta_1 10/BDBB2.Q1 Pos
SSAtlanta_1 10/BDBB2.V

SSAtlanta_380/BHCB1 .QAPos
SSAtlanta_380/BHCB1 .QBPos
SSAtlanta_380/BHCB1 .QCPos

Mo cywecTtBy, LN Bxxx — 3TO gpyroe BupTyasibHOe MpeAcTaBfieHne TOro e peanbHoro obvekta. Kak LN Bxxx
nony4yaeT UHopMaLunio — 3TO BONPoC peanusaumn. OH MOXET, Hanpumep, 6bITb NOAMNMUCAH HA paccbliKy 0T4eTOoB OT LN
QOCSWI unu MoxeT HanpsiMyk nocblnaTb KomaHay ynpasneHusa Ha QOCSWI.

O61beKTbl AaHHbIX B HOBbIX LN 6yAyT U3 Tex Xe K1accoB OOLWMX AaHHbIX (BKIYas BaxHble MeTafaHHble), 4YTo 1
nepeoHayvasbHble 00bEKTbl AaHHbIX. OAHaKO B NepBOM Noaxode ANA MPAMOA CBA3U C LEHTPOM ynpaBieHus MoryT
nogAepXmBatbCsa TONbKO 06a3aTenibHble aTpubyThl. Co34aHne HOBOrO /IOMMYECKOro YCTPOMCTBA M 9K3eMNIAPOB flornyec-
KOro y3na, npefHasHavyeHHbIX 419 KOHKPETHOro npeAcTaBfeHusa LeHTpa ynpasnieHus, obecneynsaeT onpegeneHne nMeH
B COOTBETCTBMM C NPEANOYTEHUAMU CUCTEMHbIX Onepatopos. [lepeBof UMeEH BbINOSIHAETCA B LW03e/NocpegHNYecKoM
YyCTPOWNCTBE MOACTaHLMN.

HoBble LN Takxe MOryT onpefensaAtb HOBble KIacCbl AaHHbIX, TakMe Kak aBapuiiHble CBOAKW, NpeAcTasBnstoLine
Cco60M NOrnYecKkyrd KOM6MHaLMI0 OTAE/bHbIX aBapUMHbLIX CUTHAIOB.

Mpumep npusegeH Ha pucyHke D.3. MNpepacTaBneHme nNoAcTaHUMU MOXET 6biTb OTOOPaXeHO Ha O4HO wan 6onee
npegcTtaBneHne LeHTpa ynpasneHus. B npumepe norudeckoe ycTtpoictBo SSAtlanta 110 moxeT 6bITb npeacTasne-
HMEM LEeHTpa ynpasneHus A, a normyeckoe ycTpoictBo SSAtlanta 380 — npeactaBnieHneM LeHTpa ynpaBneHus B

Atianta_110/BDBB1.QO0Pos

o tt Atlanta 110/BDBB1.Q1Pos N
__Atlantg_110/BpBB1.V . n \iew\
- - MWL, T
77"
Logical

logical Node
Data D
Data

Ldgical Device
logical Nod{e
Data Data Data
ogical No

Daia Data

J
Bay Controller

Protection IED

PucyHok D.3 Mpumep npeacTaBfieHUs LeHTpa ynpasneHus n oTobpaxeHus B NpeacTasBfieHne noactaHumu, nuct 1
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Control Center View [MpeacTaenexHue ueHTtpa || Data HaHHble
ynpageneHus

Engineering View MpoekTHO-KkOHCTpYKTOpCKOe || Bay Controller KoHTponnep npucoeguHe-
npeacTaeneHne HUSA

Substation View Mpeacraenenne nopacrtas- || Bay Double BusBar OybnvpoBaHHas WrHa npu-
Lum COeaANHEHNsI

Logical Device Jlormyeckoe ycTponcTBo Protection IED IED-ycTpoiicTBO 3aWwmThl

Logical Node Jlormyeckunin yaen

Pucynok D.3, nuet 2

D.2 TenesawuTta

D.2.1 AucTaHUMOHHAaRA 3awuTa

B cnyvae cenekTMBHOrO OTKMOYEHMS NOBPEXOAEHHON NMUHWMKM AWCTaHUMOHHAaA 3awmTa (normdveckuii ysen PDIS)
M3MeHsleT curHanel Ha release («oTknouMTb») Mnu block («Bnoknpoeate»). STU cUrHanbl JOMKHbI ObITh TAKMMU Xe, YTO U
ucnonb3yemele B npegenax nogctaHumu. Jlorndeckuii yaen LN PSCH (cxema 3awmtel NMHWUK) yxe SIBNSETCA YacTblo
cTangapTa. Mogenb AaHHbIX gomkHa GbiTh Takol Xe, T. €. COOTBETCTBOBaTh ctaHdaptam M3K cepun 61850, paBHO Kak
oTobpaxeHue u BbIGop cTeka. UTo kacaeTcs cneumnanbHbiX TpeboBaHWiA K CBA3M, 34eCb MOXeT ObITb NPUMEHeHo oTobpa-
KEeHUe C pasnuyYHbIMK YPOBHAMK 1 1 2 aTanoHHon mogenu ISO/OSI.

D.2.2 OudchcpepeHumanbHan 3awuTa

OudbdbepeHumanbHas 3awmTa NUHUKM M3MEHSsIET Te Xe CurHansl (B OCHOBHOM BbIGOPOYHbIE CUrHanbl UMM BEKTO-
pbl), 4To 1 auddeperHumnansvHasn 3awmta (PDIS) BHYTPM NoacTaHuum, Takas kak anddepeHumanbHas 3awpta TpaHc-
topmaTopa unu ancdepeHumansHasn 3awmTta c6opHbix WKH. Mogenk AaHHbIX AomkHa ObiTb TaKoW Xe, T. €. COOTBeT-
cTBOBaTb cepum ctanaapToB M3K 61850, paBHo kak oToGpaxeHue u BelGop cTeka. Yto kacaeTcs cneunanbHbIX TpeboBa-
HUI K CBSI3W, TO MOXeT ObITb NpUMEHeHO oTobpaXkeHne ¢ pasnuyHbIMK YpoBHAMK 1 1 2 aTanoHHoW mogenu ISO/OSI.

D.2.3 PacwupeHHbIe hYHKLMOHANbHbIE BO3MOXHOCTU

MpumeHeHne KOMMIEeKCHOro Noaxoaa k cepwm crangaptoB MOK 61850 B Tenesawmre (nuHeinHon 3awmTe) B 6yay-
wem no3eonuio Obl Takke MCNONB3OBaTh WMPOKO pacnpedeneHHsle hyHKuuM, Hanpumep GrioKMpOBKY C BO3AENCTBUEM
Ha NONOXeHWe BbIKMIOYaTENA Ha APYroM KOHLUE NIMHWUK.
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MpunoxeHue E
(cnpaBouHoe)

CooTBeTCcTBUE MeXAY normyeckumu yanamu u PICOM paHHbLIMK

B MO3K 61850-5 onmcaHbl hyHKUMM CUCTEMBbI aBTOMaTM3aumMM NOACTAHUMK, KOTOPLIE NoagpasgeneHbl Ha Noa-
(yHKUMKM, Ha3biBaemble nomdeckumn y3namu. Copaepxumoe AaHHbIX, o6MeHnBaembix mexay LN, HasbiBaeTcs (B
M3K 61850-5) PICOM aaHHbiMM (eguHuuamu nepegaBaemoii MHcopmauum), cm. pucyHok E.1. 31o npeacraBneHune He
3aBUCUT OT BCEX MOAENEW, KOTOPbIE UCMONbL3YIOTCA AnNsl onpeaerneHnsl CEMaHTUKN U CUHTakcuca obmeHnBaeMmbIX AaH-
HbIX, TAKUX KaK MOZenNb KNUeHT—cepeep.

B Mogenu knueHT — cepBep OnpeaensioTcsl CepBUCHI,

KOTOpble ONMUCLIBAIOT CEMAHTUKY U CMHTAKCUC OBMEeHMBaEMbIX

//"—— \‘\\ AaHHbIX. B 3TOM cMbicrnie 06MeHUBaeMble AaHHbIe Ha3bIBalOTCA

;" ’____--\\ \‘\ 6nokom gaHHbIx npoTokona (PDU), koTopebili onpegensietT «6uTobl
@"/ \\\@ B nuHuM». CoaepXuMoe U cemMaHTuka 3TMX oOMeHUBaeMbIX
POt 4 AaHHbIX onpeaenstoTcst ob6bekTamn BHyTpY cepBepa. B aaHHoii

\N

LS ——

N Se—e e

\\\\ PICOM ,,” Moaenu Takmmu obbekTaMun SIBNSIOTCA Nornvyeckue y3nbl. Nx
-,

td
S s PICOM ___.—" NMOAKOMIMTOHEHTHl — O6BEKTbI AlaHHbIX — BKITIOYaloT B cebs BCio

PucyHok E.1 — [laHHble, o6meHnBaemble
mMexay noacTaHuuAMM (norndeckne yanbl)

mHdopMauMIo Npouecca, KoTopasi CBsidaHa € COAEpPXUMbIM
PICOM paHHbIX, cM. pyucyHOK E.2.

Client Server

e[GO 5
e R oI S E I
o e T 5o

Pucynok E.2 — CooteetcTBrne mexgy PICOM gaHHbIMKM 1 MOAENbio KTMEeHT—CepBep

Mockonbky Bce Nnorvyeckue yansl ABNsATCA o6bekTamm B Mogenu knmeHT—cepeep, noadyHkuum (LN) B cocTaee
KNWeHTa He NPeACTaBrsiioT MHTepeca AN ONUCaHWA CBSI3W C CepBEepoM.

Opoun PDU wmoxeT Bkto4atb B ce0sl COOAEPXMMOE HECKOMNbKMX [aHHbIX, a CegoBaTenbHO, — COAEPXUMOe
Heckonbknx PICOM gaHHbIX.
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MpunoxeHune F
(cnpaBO4YHOE)

CooTBeTCTBME MeXAy cepuein ctaHgaptos M3K 61850-7 (MK 61850-8-1 [2]) m UCA

Ha pucyHke F.1 n3obpaxeHo obuiee COOTBETCTBUE MeXAY Pas3/IMyHbIMW 4acTsiMu cepumn cTaHgaptoB M3K 61850

n UCA®.
IEC 61850-x-y
3 General requirements
61850 Compatible Logical Nod
4 System and IEC 4 and Data Classes

Project manangement

5 Communication
requirements

6 Configuration Description

Language

10

IEC 61850-x-y

UCA 2

General requirements

System and Project ma-
nangement

Communication
ments

require-
Configuration Description
Language

Conformance Testing

Compatible Logical Node
and Data Classes

Common Data Classes

Conformance Testing

IEC a80+3 CommonData Classes

IEC 6185072 Abstract Communicatioi
Service Interface (ACSI

IEC 618508x

M3K 61850-x-y

UCA 2

O6uwume TpeboBaHus

YnpasneHue cuctemoii u
NpoeKToM

Tpe6oBaHusi K CBA3U

A3bIK ONUCAHUA KOHMUTY-
paumu

MpoBepka cooTBETCTBUA

CoBMecTUMbIEe Knacchl No-
T’MYeckKnx y3sioB N Knaccbl
AaHHbIX

Knacchl 06WWuX AaHHbIX

Mapping to Ethernet

IECABDX sv Mapping to Ethernet

Abstract Communication
Service Interface (ACSI)

Mapping to Ethernet
SV Mapping to Ethernet

Device Models

GOOSE Communication

Building Blocks (Bricks)

Common Class Definitions

Standard Data Types and
Common Components

Common Application Ser-
vice Model (CASM)

UCA 2

StandardData Types and
CommonComponents

GOOSE Communication

Common Application
Service Model (CASM)

AGCTpaKTHbIN MHTepgeiic
ycnyr casu (ACSI)

OTob6paxeHne B Ethernet

SV oTobpaxeHune B Ether-
net

Mogenun ycTpoiicTea

CBsasb GOOSE

KOMMOHOBOYHbLIE 6.110KM

(Kupnunuunkn)

Onpeaenexns o6LmMX Knac-
coB

Tunbl TUMOBbLIX [AaHHbIX W©
06LLI|VIe KOMMNOHEHTHI

O6uine Mogenu npuknag-
HbIX ycnyr (CASM)

MpumeyvaHne — UCA® ABnsieTcsa 3aperncTtpupoBaHHOli ToproBoit Mapkoii EPRI, Palo Alto (CLUA).

PucyHok F.1 — CooTBeTcTBue mexay cepuein ctaHgaptoB MOK 61850 n UCA®
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MpunoxeHne A
(cnpaBo4Hoe)

CBepgeHUs1 0 COOTBETCTBUU CChINOYHbIX MeXAYHapoAHbIX CTaHAAPTOB
CCbINOYHLIM HauMoHanbHbIM cTaHaapTam Poccuinckon Peaepaymun

Tab6bnuuya OAA

O6o3HaveHne

CreneHb 0603HavYeHe 1 HaMMeHOBaHue
CCBINOYHOTO MEXAYHapoa- COOTBETCTBUA COOTBETCTBYIOLIETO HALMOHANBLHOIO CTaHaapTa
HOro ctaHpgaprta
MOK 61850-2 — *
M3K 61850-5 — *

M3K 61850-7-2 IDT [OCT P M3K 61850-7-2—2009 «CeTn n cuctembl CBSI3W Ha Nog-
ctaHuusax. Yactb 7. basoBas cTpykTypa CBS3W Ansi NOACTaHUUNA U
nuHeliHoro obopyaosanus. Pasgen 2. AGCTpakTHbIN UHTepdENC Y-
nyr cesasm (ACSI)»

M3K 61850-7-3 IDT [OCT P M3K 61850-7-3—2009 «CeTn n cuctembl CBSI3W Ha Nog-
ctaHuusax. Yactb 7. basoBas cTpykTypa CBS3W Ansi NOACTaHUUNA U
nuHeliHoro o6opyaoBaHus. Pasgen 3. Knacchl obwpmx gaHHbIX»

MOK 61850-7-4 — *

NCO/M3K 8825 IDT FOCT P NCO/M3K 8825-1—2003 «MHbopmaLmMoHHasA TEXHOIO-

(Bce vacTtu) rvsi. Mpasuna kogupoeanns ACH.1. YacTe 1. Cneundmkaums 6aso-
BbiX (BER), kaHoHuuecknx (CER) n otnuuutensHbix (DER) npaeun
KON POBaHUSI»
IDT FOCT P NCO/MBK 8825-2—2003 «WHdhopmaLunoHHasa TeXHONo-
rvs. MNpaeBuna kogmpoeanusa ACH.1. Yacte 2. Cneundukaumus npa-
BWIT YNNOTHEHHOTO koamposanus (PER)»
IDT FOCT P NCO/MBK 8825-4—2006 «W/HdbopmaunoHHasa TeXHONO-

rvs. MNpaeuna kognpoeanusa ACH.1. Yactb 4. Npaeuna XML kognpo-
BaHus (XER)»

* COOTBETCTBYIOLWMHN

vulis@ntc-power.ru).

COOTBETCTBUA CTaHOAPTOB!

HaUWOHAarbHbIA

IDT — naeHTnYHbIA cTaHaapT.

cTaHgapT otcytcTByeT. [0 ero yTBepXAeHWs pekoMeHOyeTcs

UCMOnb30BaTh MEPEBO] Ha PYCCKUIA SA3bIK AaHHOTO MeXAyHapoaHoro craHgapTa. lNepeBop AaHHOro MexayHapoa-
Horo ctaHgapta Haxogutca B OAO «HayuHo-TexHuueckuin ueHTp anekTposHepretukny (E-mail: vulis@vniie.ru,

MpwumedyaHune— B HacTosAwer Tabnmue NCNonb3oBaHO crieaylouiee ycroBHoe o603HavYeHne CTeneHm
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(M3K 61850-9-1)

[4] IEC 61850-9-2
(MK 61850-9-2)
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Bu6nuorpadmun

Communication networks and systems in substations — Part 6: Configuration description
language for communication in electrical substations related to IEDs

(Cetn mn cucTembl CBA3KN Ha NoAacTaHUMAX. YacTb 6. A3bik onmcaHus koHdMrypaumm 4ns cBs3au
MEXOY WHTENNEeKTyanbHbIMA SNEKTPOHHBIMU - YCTPOMCTBAMM HA  3NEKTPUYECKUX NOACTaH-
uusx)

Communication networks and systems in substations — 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 1 cuctembl cBA3M Ha nogctaHuusix. Yacte 8-1. Cneundmyeckoe oToGpaxeHue cep-
Buca cessn (SCSM). Cxembl pacnpegenenma no MMS (MCO 9506-1 n MCO 9506-2) u no
NCO/M3K 8802-3)

Communication networks and systems in substations — Part 9-1: Specific Communication
Service Mapping (SCSM) — Sampled values over serial unidirectional multi drop point to
point link

(CeTu n cuctemsbl cBsI3N Ha nogctaHuusax. HYactb 9-1. Cneunduueckoe oTobpaxeHne cepeuca
cBs3n (SCSM). BeibopouHble 3HaueHus1 B npegenax nocneaoBaTenbHoro OAHOHanpaeieHHo-
ro MHOrOTOY€4YHOrO KaHarna CBsI3M TUNa «TOYKa-TOYKa)

Communication networks and systems in substations — Part 9-2: Specific Communication
Service Mapping (SCSM) — Sampled values over ISO/IEC 8802-3

(CeTu n cnctembl CBA3M Ha nogcTaHumsx. Yactb 9-2. Cneundmdeckoe otobpakeHne cepeuca
cBa3un (SCSM). BeibopouHble 3HauyeHust B cooTBeTcTBUMM ¢ MCO/M3IK 8802-3)

[5] ISO/IEC 8802-3:2000 Information technology — Telecommunications and information exchange between sys-

(UCO/MIK
8802-3:2000)

[6] 1SO 9506-1:2003
(MCO 9506-1:2003)

[7] 1SO 9506-2:2003
(MCO 9506-2:2003)

[8] IEEE-SATR
1550-1999

tems — Local and metropolitan area networks — Specific requirements — Part 3: Carrier
sense multiple access with collision detection (CSMA/CD) access method and physical layer
specifications

(MHdbopmaumoHHas TexHonorusl. TenekoMMyHMKauust M WHGOPMAaUMOHHBIA 0BMeH mexay
cuctemamu. flokanbHble U peroHanbHble BblMUCAMTENbHBIE ceTW. CneunaneHble TpeboBa-
Husi. Yactb 3. MeToa goctyna. MHOXECTBEHHbIN JOCTYN C KOHTPONeM nepeaaqmn u obHapyxe-
Huem konnuauini (CSMA/CD) wm cneundmkaumm ¢pnanveckoro ypoeHs)

Industrial automation systems — Manufacturing Message Specification — Part 1: Service
definition

(Cuctembl aBToMmaTM3aummn npoussoacTea. Cneundmkaumss NPon3BOACTBEHHBIX COOBLWEHUIA.
YacTtb 1. Onpegenexue ycnyr)

Industrial automation systems — Manufacturing Message Specification — Part 2: Protocol
specification

(Cuctembl aBTOMaTM3auuMM npoussoacTBa. Cneumndurkaumnsa NPoM3BOACTBEHHBIX COOBWEHUIA.
YacTb 2. Cneundmkaums npoTokorna).

Utility Communications Architecture (UCA®) Version 2

(KoMMyHUKaLMOHHasA apxuTeKkTypa npeanpuaTuii SNeKTPO3HEPreTnku (UCA®) gepcus 2)
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