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MNpepgncnoBue

Llenn n npuHuunbl cTaHpgapTm3aumMm B Poccuiickoin depepauun yctaHoBfeHbl defepanibHbiM 3aKOHOM OT
27 pekabpa 2002 r. Ne 184-9®3 «O TexXHUY4ECKOM perynnmpoBaHuu», a npasuia NpUMEHEHUs HaLVOHa/IbHbIX CTaH-
pfaptoB Poccuiickoit ®epepaumm — FTOCTP 1.0 — 2004 «CraHgaptusauma B Poccuiickoit ®epepaummn. OCHOB-
Hble MONOXEHUSA»

CsefleHns o0 cTaHgapTe

1 NMoAroTOBNEH OAO «Hay4yHO-TEXHMYECKMIA LEHTP 3/1IEKTPO3HEPreTMKN» HA OCHOBE COOGCTBEHHOIO ayTeH-
TWYHOTO MepeBofa Ha pPYCCKWI S3blK yKa3aHHOrO B MyHKTe 4 MeXAyHapoAHOro cTaHAapTa, KOTOpbIA BbINOSHEH
00O «3KCIMEPTIHEPT O»

2 BHECEH TexHnyecknm KoMUTeToM No ctaHgaptusaumm TK 396 «ABToMaTvKa U TenemexaHnka»

3 YTBEPXAEH W BBEAEH B JEWCTBUE MMpukaszom defepasbHOr0 areHTCTBa N0 TEXHUYECKOMY pery-
nnpoBaHnto 1 MeTposiornm ot 15 gekabps 2009 r. Ne 850-cT

4 HacTtosiwuiA cTaHO@pT WOEHTUYEH MexXayHapoaHoMy cTaHgapTy M3K 61850-6:2004 «CeTn U CUCTEMbI
CBSA3W Ha noAcTaHumax. YacTb 6. HA3blK onmMcaHuss KOHuUrypauum Ons CBA3W MeXAy WHTeNNeKTyaslbHbIMU 3/1eKT-
POHHbLIMK YCTPOCTBaMM Ha anekTpuyecknx noactaHumsax (IEC 61850-6.2004 «Communication networks and
systems in substations — Part 6: Configuration description language for communication in electrical substations
related to [EDs»)

Mpn nNpUMeEHeHWM HacTosLWeEero craHgapTa pPeKoMeHAyeTCs WCMNOo/b30BaTb BMECTO CCbUIOYHBIX MeXAyHa-
pOAHbIX CTaHAapTOB COOTBETCTBYHOLME WM HaLMOHa/IbHble CTaHA4ApTbl, CBEAEHWS O KOTOPbIX NpuBedeHbl B A0O-
NONHUTEIbHOM NpuioxeHun JA

5 BBEJEH BINEPBbIE

6 O6palwjaeM BHMMaHME Ha BO3MOXHOCTb TOTO, UTO HEKOTOPbIE U3 3/IEMEHTOB HACTOSILLEro cTaHgapTa MoryT
ObITb NPeAMETOM MaTeHTHbIX NpaB. M3K He HeceT OTBETCTBEHHOCTU 3a WUAEHTUMKALMIO NOGOro UM BCEX Takmx
MaTeHTHbIX NPaB

VHopmauma 06 U3MeHeHMsAX K HacTOosWeMYy cTaHAapTy NybavkyeTcs B eXerofHo usgaBaemMom WHGOop-
MaUMOHHOM YyKa3aTene «HauMoHanbHble CTaH4apTbl», @ TEeKCT MW3MEHEeHWd UM MONpPaBOK — B E€XeMeCcs4YHO
n3gaBaemblx WMHAPOPMAaLMOHHbIX yKaszaTenax «HauuoHanbHble cTaHfapTbi». B cnydyae nepecmoTpa (3ameHbl)
WIM OTMEHbl HACTOAWEro craHjapTa COOTBETCTBYWLEe yBeAoM/IeHMe OyaeT Onyb/MKoBaHO B exeme-
CAYHO M3JaBaeMOM WHMOpMaLMOHHOM Yyka3aTene «HauuoHasibHble CcTaHgapTbhi». COOTBETCTBYyKLWAs WH-
hopmaumsi. yBefoMieHMe M TEeKCThl pasMellanTca Takke B MHOPMALMOHHON cucTeme o06LLero nosb3oBa-
HUA —Ha odmumanbHOM cainTe defepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryanmpoBaHuilo 1 MeTpPoaoruun
B ceTu VIHTepHeT

©CraHgapTtuHdopm, 2011

HacTosiwuii ctaHaapT He MOXEeT 6biTb MOMIHOCTBIO WM YacTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH UM Pacnpo-
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BBepeHune

Cepus ctaHgaptoB M3K61850 cocTouT M3 cnegylolmx 4vacteil, 06beguHEHHbIX 06WWUM Ha3BaHuem «CeTtu
N CUCTEMbI CBA3M HA NOACTAHLNAX:

YacTb 1. BBegeHne n kpatkuii 063op

YacTtb 2. Cnosapb TEPMUHOB

YacTb 3. Obwue TpeboBaHus

YacTb 4. YnpaBneHne CUCTEMON 1 MPOEKTOM

UacTtb 5. TpeboBaHus K CBA3U AN OYyHKUUIA 1 Mogeneli yCTpPolicTB

Yactb 6. FA3blk onucaHus KoHdurypaumn Ans CBA3N MexAy WHTeNNeKTyaslbHbIMWU 31EKTPOHHbIMY YCTPOW-
CTBaMM Ha 3/1EKTPNYECKUX NOACTaHLMAX

YacTtb 7-1. ba3oBas CTpyKTypa CBSA3M A/18 NOACTaHLMU U JIMHEHOro 060pyA0BaHUs — MpUHUUNBLI 1 MOAenu

YacTb 7-2. Ba3oBasi CTpyKTypa CBSI3W A1 MOACTAHUMU W JIMHENHOro 060pyAoBaHUA—ABCTPaKTHbIA UHTEp-
oeiic ycnyr cessmn (ACSI)

Uactb 7-3. basoBas CTpyKTypa CBS3U [ MOACTaHUMM W NIMHEHOro obopyaoBaHus — Knaccbl o6wmx
[OaHHbIX

UacTb 7-4. ba3oBas CTpyKTypa CBS3M 418 NOACTaHUMM U MHERHOro obopyaoBaHusa — COBMeCTUMbIe Kiac-
Cbl /IOTMYECKNX Y3/10B U KNacchl AaHHbIX

Yactb 8-1. Cneuudomyeckoe oTobpaxeHume cepsuca cBAsn (SCSM) — Cxembl oTO6paxeHnss Ha MMS
(ISO 9506-1 1 ISO 9506-2) 1 Ha ISO/IEC 8802-3

Yactb 9-1. Cneuuchnueckoe oTobpaxeHue cepsuca cBszn (SCSM) — Bbl6OpoyHble 3HAYEHUS B npegesnax
nocnefoBaresibHOro 04HOHaNpPaBNEHHOro MHOTOTOYEYHOTO KaHas1a CBA3WN TUMa «ToYKa-TouKa»

Yactb 9-2. Cneuyundmyeckoe otobpaxeHue cepsuca cBssn (SCSM) — BblI6OpOYHbIE 3HAYEHMSI B COOTBET-
cteum ¢ MCO/M3K 8802-3

YacTb 10. lNpoBepka COOTBETCTBMUA

B HacToslem cTaHfapTe paccmaTtpuBaeTcs S3blK onucaHus koHdwurypauum IED-yCTPOICTB Ha anekTpuuec-
KX noAcTtaHuuax. OTOT A3blk Ha3biBaeTca Substation Configuration description Language (SCL) — £3blK onuca-
HUS KOHdMrypauum noactaHumn. OH CNyXWT AN onucaHusi koHdwurypauun |ED-ycTpoWCTB M CUCTEM CBA3U CO-
rnacHo M3K61850-5 n cepum ctaHgaptoB M3K 61850-7. OTOT A3blK NO3BOASAET BbINOAHWUTL POpPMasibHOE onuca-
HMEe OTHOLUEHWA Mexay CUCTeMO aBTomaTtu3aumm noacTaHuum (SAS-cuctemoii—Substation Automation System)
W noacTtaHumel (pacnpefenutenbHbIM YCTPONCTBOM). Ha ypoBHE NpUAOXKEHWUS MOryT OblTb OnucaHbl cama Tonoso-
rmsa pacnpefennTenibHOro YCTpOMCTBa M OTHOLUEHME €ero CTPYKTYpbl K OYHKUMSAM SA-CUCTEMbl (JIOTMYECKUM Yy3-
nam), CKoHthmrypmnpoBaHHbiM Ha IED-ycTpoiicTBax.

A3blk SCL no3BonsieT COBMECTUMbIM CMOCO60M Mepechinartb onucaHue KoHdurypaumm IED-ycTpoiicTB Ha
cneunasibHOe CPeACTBO MPOrpaMMMpoBaHMs CBSA3M U MPUKNaAHbIX CUCTEM W BO3BpallaTb OnucaHue KoHdurypa-
LuuM BCE cucTeMbl Ha cpeacTBa ynpasneHust KoHdurypaumein IED-ycTpoiicTB. Ero OCHOBHOE HasHauveHue COCTouUT
B TOM, 4TOOblI 0b6ecneynTb BO3MOXHOCTb B3aMMHOr0 OO6MeHa AaHHbIMU KOH(IUIYpUPOBaHWUS CUCTEM CBSA3U MeXay
cpefcTBamMu ynpaBneHus KoHdpurypauvein IED-ycTpoicTB M cpeAcTBamMu ynpasreHust koHdurypauuein cuctem ot
pas/IMyHbIX N3roToBUTENEN.

B M3K 61850-8-1. M3K61850-9-1 n M3K 61850-9-2 paccmaTpuBaeTcs OTOOpaXeHne cepum CTaHOapToB
M3K 61850-7 B crneuuanbHbIX cTekax CBA3W. OHWM MOTYT, UCXOAA U3 BHYTPEHHER HeobxoauMOoCTW, paclvpuTb 3TH
onpefeneHust 3a cyeT AOMNOMHUTESNbHBLIX YacTeli Mo 3a CYeT MPOCTOr0 OrpaHMyeHus BO3MOXHbIX CMOCO60B uC-
Nosb30BaHUS 3HAYEHMN 0O BEKTOB.
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HALIMOHAJIbHbIV CTAHAAPT POCCUVCKOW ®EAEPALIN

CETU N CUCTEMbI CBA3N HA NOACTAHLIMAX
YacTb B

FA3bIK ONMCaHUSt KOHAIMIypaLy A1s CBSA3U MEXAY UHTENNEKTYa IbHbIMU
3MEKTPOHHLIMU YCTPONCTBAMU Ha 3/IEKTPUYECKMX NOACTAHLMAX

Communication networks and systems in substations.
Part 6. Configuration description language for communication
in electrical substations related to IEDs

Jata BBegeHna —2011—01—01

1 O6n1acTb NpPUMeHeHns

HacToawumii ctaHgapT n3 cepum cTaHgaptoB M3K61850 onpepensieT dopmat aiiioB onucaHus KoHdury-
pauuy crneundryHbIX A1 CACTEM CBSA3M WHTENIEKTYallbHbIX 3/1EKTPOHHBLIX YCTpoicTB (IED-yCcTpoiicTB), a Takke
napameTpoB |ED-yCTpOWCTB, KOHQMrypauum cuctem CcBsi3W, CTPYKTYp (cbyHKUMiA) pacnpefenuTenibHoro YCTpoii-
CTBA W OTHOLIEHWIA Meswy HuMM. OCHOBHOE HasHaueHue 3Toro dopmara — COBMECTUMbIA OBMEH OMMCaHUSMM
BO3MOXHOCTe |IED-ycTpoiicTB M SA-cUCTEMbl Mexay cpeacTBamu nporpaMmupoBaHus |IED-ycTpoiicTB U cpefa-
cTBamu NPorpamMmmypoBaHUsl CUCTEM PasfINUHbIX N3roTOBUTENEN.

OnpepensieMbllii A3blK Ha3bIBAETCS SA3bIKOM ONMUcaHWs KoHdwurypauuu noactaHumu (SCL). IED-ycTpolicTBa
U Mofesb cucTembl CBA3M Ha A3blke SCL cooTBeTcTBYylOT M3K61850-5 n cepun craHgaptoB M3K61850-7.
B cooTBeTCTBYIOLWMX YacTax cepunm ctaHgaptoB M3K 61850 moryT notpeboBatbcs onpefensieMble Ha YpOBHe
SCSM pacluvpeHus uam npasusia NCcnosib30BaHus.

A3bIK KOHIUTypupoBaHUs co3faH Ha OCHOBE paclUMPEHHOro sA3bika pasmeTkn XML Bepcun 1.0.

Hactoawwmii ctaHgapT He onpedensieT WHOMBUAyallbHble peanv3auuM unyM nNpoaykTel cpeacTBaMu fA3blka, a
TaKkkKe He HanaraeT OrpaHUYeHuin Ha peasM3auuio CylHOCTel U nHTepdeiicoB B npejenax BblYMCAUTENBHON cuc-
Tembl . Hactoawwii ctaHgapTt He onpefenseT dopmaT 3arpyskm AaHHbIX KOHdurypaumum B IED-ycTpoiicTBa. XOTS OH
MOXeT ObITb UCMONBb30BAH AJ15 YACTU AaHHbIX KOHGUrypaLuu.

2 HopmaTtuBHbIE CCbIJIKU

HopmaTtuBHbIE CCbINKW, MPUBEAEHHbIE B HACTOSILLEM pasfesne, ABASATCA HeOTbeM/IEMOW 4acTbl HacTos-
wero ctaHgapta. [na gaTvpoBaHHbIX CCbI/IOK MPUMEHAETCA TOMIbKO pefakuums, Ha KOTOPYH MMeeTcsa ccbiika. Ans
HeJaTUPOBaHHbLIX CCbIIOK NPUMEHSETCA MocfefHee wu3fjaHve Yyka3aHHOro HOPMAaTUBHOIO [OKyMeHTa (BKo4as
BCE NornpaskKu).

B HacTosLeM cTaHAapTe UCMNOMb30BaHbl HOPMAaTMBHbLIE CCbISIKU Ha Crieayolime cTaHaapThbl:

M3K 61850-7-1:2003 CeTn U cuctemMbl CBA3W Ha noAacTaHuuax. Yactb 7. ba3oBasa CTpykTypa CBA3W AN
noAcTaHuMm u NnHenHoro obopyaosaHus. Pasgen 1. MpuHumnsl 1 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

M3K 61850-7-2:2003 CeTn M cuctembl CBA3M Ha noAcTtaHumax—Yacte 7-2: Ba3oBas CTpykTypa CBA3WN ON1A
noAcTaHUMM 1 NNHENHOro 06opyaoBaHNA—ABCTPaKTHBIN MHTepdielic ycnyr cesAsn (ACSI)

IEC 61850-7-2:2003, Communication networks and systems in substations — Part 7-2: Basic communication
structure for substation and feeder equipment — Abstract communication service interface (ACSI)

M3K 61850-7-3:2003 CeTn M cuctembl CBA3M Ha noActaHumax—Yacte 7-3: BasoBas CTpykTypa CBA3WN ON1A
noAcTaHuMM 1 NMHeNnHoro obopynoBaHna — Knaccbl 06LWMX AaHHbIX

IEC 61850-7-3:2003, Communication networks and systems in substations — Part 7-3: Basic communication
structure for substation and feeder equipment — Common data classes

N3paHne odmumansHoe
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3 TepMUHbI 1 onpeaeneHnsa

B HacToslwem cTaHAapTe NPUMEHEHbLI TEPMUHbI C COOTBETCTBYIOLLUMMM ONpeaesieHUAMU, NPUBELEHHbIE B

M3K61850-2.

4 CokpalleHud

B HacToswem cTtaHgapTe NpUMEHSIOT C/10Bapb W cokKpalleHus, npveefeHHble B M3K61850-2. Hukenpuse-
[JeHHble cokpalleHus nNnbo cneuuduuHbl A8 HacTosAlero craHgapTta, NMGo MMEKT ocoboe 3HayeHue ANs ero

NOHUMaHWA 1 NOBTOPEHbI 34ecCk 415 yA06CTBa.

BDA Basic Data Attribute, that is not structured

CIM Common Information Model for energy
management applications

DAI Instantiated Data Attribute

DO DATA in IEC 61850-7-2, data object type
or instance, depending on the context

DOI Instantiated Data Object (DATA)

DTD DocumentTypeDefinitionforanXML
document

FCD Functionally Constrained Data
FCDA Functionally Constrained Data Attribute
ID Identifier

IED Intelligent Electronic Device

LD Logical Device

LDInst Instantiated Logical Device

LNInst Instantiated Logical Node

LPHD  Logical Node PHysical Device
MSV Multicast Sampled Value

MsvID ID for MSV (Multicast Sampled Value)
RCB Report Control Block

SCL Substation Configuration description Language
SCSM  Specific Communication Service Mapping
SDI Instantiated Sub DATA: middle name

part of a structured DATA name

UML Unified Modelling Language according
to http://www.omg.org/uml

URI Universal Resource Identifier

ISV Unicast Sampled Value

UsviID  IDforusv

XM_ Extensible Markup Language

ATPUBYT OCHOBHbIX JaHHbIX, HE CTPYKTYpupoBaH
O6was nHopmaumoHHaa Moaesb A1 NPUKNagHbIX
peLLeHnin B 06/1aCTK ynpaB/eHns 3Hepruen
ATPUBYT MHCTaHLMPYEMbIXAaHHbIX

DATA no M3K 61850-7-2, B 3aBUCUMOCTW OT KOHTEK-
cTa —TUn UNK aK3emnasap obbekTa AaHHbIX
O6beKT MHcTaHuMpyembIxgaHHbix (DATA)
Onpefenexve Tvna AOKyMeEHTa 415 JOKYMeHTa Ha
A3blke XML

®PYHKLMOHa/TbHO CBA3aHHbIE AaHHble

ATPUBYT (hYHKLMOHANBHO CBSI3aHHbIX JaHHbIX
MaeHTndunkaTop

VIHTennekTyanbHOe 3/1eKTPOHHOE YCTPONCTBO
Jlornueckoe ycTpomrcTBo

VIHCTaHLmMpyemoe flornyeckoe yCTponcTeo
VIHCTaHUMpyeMblli NOrMYeckuin y3en

®ur3nyeckoe yCTPONCTBO NOrMYECKOro y3na
MHoroagpecHble BbI6OPOUHbIE 3HAYEHUS
MaeHtndmkatop ID gns MSV

Bnok ynpaeneHuns otyetamu

$3bIK ONMcaHus KoHurypaumym nogctaHumm
Cneundmuyeckoe oTobpaxeHne cepsmca CBA3N
VMHcTaHumpyemsblii nogMmoay b DATA: cpefHas UMeH-
Has 4yacTb B CTPYKTYPMPOBAHHOM UMEHW MOAY/A
DATA

YHuBEpCaUibHbI A3bIK MOAENNPOBaHUSA B COOTBET-
cTBuU ¢ http://www.omg.org/uml

YHuBepcasbHblil UAEHTUGINKATOP pecypcoB
OfHoafpecHble BbIGOPOUHbIE 3HAYEHNS
Maentndmkatop ID gnsa USV

PacLumpeHHbI A3blK pasmeTku

5 MNpepgnoniaraemblii npouecc pa3paboTku
M NMPOEKTUPOBaHUA C NCNOJ/Ib30BaHNeEM A3blka SCL

Pa3paboTka M npoekTMpoBaHWe CUCTEMbl aBToMaTM3auuMu MNOACTaHUMM MOMYT HauMHaTbCA C 3aKpensieHus
YCTPOICTB c3apaHee onpefeneHHbIMU (DYHKLUMOHAIbHBIMY BO3MOXHOCTAMU 3a KOMMOHEHTaMu pacnpegenvresb-
HOro YCTpOWCTBa, NpoaykTamy wam yHKUMSMU. Takke OHW MOryT HauMHaTbCsH C MPOEKTUPOBaHWA (OYHKLMOHAb-
HOCTM npouecca. B 3aToM cnyyae yHKUMM 3akpennsTcs 3a (u3nyeckMMu yCcTpoicTBaMu NO3gHEeEe MCX0oAsd U3
hyHKLMOHAbHBIX BO3MOSIOIOCTEW YCTPOMCTB M BO3MOXHOCTEN WX KOHurypauuu. 3ayacTylo npegnouteHue otha-
eTcqd KOMOMHMPOBAHHOMY MOAXOAY: TUMMYHASA 4YacTb npouecca (Hanpumep, NPUCOeAMHEHUE 3NEKTPUYECKON nu-
HWM) KOHCTPYMpyeTCs 3apaHee, a MNoJlyYeHHbIi pe3ynbTaT WUCMO/b3yeTcs Mno3gHee Mo Mepe HeobxoAMMOCTU B
PYHKUMOHAUTBHOCTM Mnpouecca. 3TO 3HauuT, 4TOo cpefcTtBa fAsbika SCL A0/KHbI AaBaTb BO3MOXHOCTM CO34aHUs
CNeayroLmX ONNCaHWii;

a) CMCTEMHOI cneuudmkaumm B TepMUHAX OAHOMMHENHON cxeMbl U 3akpenneHusa norumdecknx ys3nos (LN) 3a
yacTaMu 1 060pya0BaHNEM OHOMIMHENHON CXeMbl A1 0603HaYEHUS HEOBX0AMMOWN (DYHKLMOHA/TbHOCTH:
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b) 3apaHee ckoHMrypupoBaHHbIX IED-yCTpoOiCTB € (OUKCMpOBaHHbIM Ymcsiom LN, HO 6e3 npuBSA3KM K UHAW-
BMAYa/IbHOMY MPOLECCY— OHWU MOTyT OTHOCUTBLCS TOJIbKO K 06LLUeli yacTh chyHKLuiA NpoLiecca;

C) 3apaHee CKOHQIMrypupoBaHHbIX IED-yCTpOCTB € 3apaHee CKOH(hMrypmpoBaHHOW CEMaHTMKOW A 4acTu
npowecca onpefeneHHol CTPYKTypbl, HanpuMep AN 31erasoBoro pacnpefenuTesibHoro YCTpoiicTBa CLBONHON
CUCTEMOW LLUVH;

d) nonHoit koHdUrypaLum npouecca co scemu IED-ycTpoicTBamMu, NpUBSA3aHHLIMU K MHAMBUAYaSIbHBIM (PYHK-
LuMAM npouecca M K OCHOBHOMY 060py[0BaHWIO, KOTopas pacluMpeHa COefUHEeHUAMU CTouykamu focTtyna U BO3-
MOXHbIMW NYTAMW JOCTyNa B NOACETAX AN BCEX BO3MOXHbIX KIIMEHTOB;

€) AOoMOMIHMTENBHO K onucaHuio d) — onucaHus KOHGUrypupoBaHusi mpouecca co BCemu npeponpefenex-
HbIMW accoumaumsaMn 1 CcoeavHEeHUAMUN «KNneHT—cepeep» Mexay LN Ha ypoBHe paHHbIX. 9TO Heobxoaumo B
Tex cnydasix, korga |ED-ycTpOWCTBO He CMOCOGHO co3faTb AMHaMU4Yeckue accouvauuv WamM CcoeauvHeHus Ans
reHepaumn oT4eToB (KaK Ha CTOPOHE K/IMEeHTa, Tak 1 Ha CTOPOHe cepBepa).

OnucaHue e) ABNseTCA 3akoHYeHHbIM. OnucaHus d) 1 e) ABMAITCA pesy/bTaToM pa3paboTkM U MPOEKTUPO-
BaHNsA SA-cuctembl. OnucaHne a) SBNSeTCA BXOAOM (DYHKLUMOHANLHOW cneundukaumy B paspaboTky M NpoeKTupo-
BaHMe SA-CUCTEMbI, a ONuUcaHus b) U C) — BO3MOXHbIMW pe3ynbTaTaMu, NOSIyYEeHHbIMU NOoCAe npeaBapuTenbHON
pa3paboTkn 1 NpoekTnpoBaHust IED-ycTpoiicTB.

O6nacTtb npumeHeHus fA3blika SCL, onpefeneHHOro B HaCTOsILEM CTaHAapTe, YeTKO orpaHuyeHa cnegyto-
LWMMN 3aja4amu:

1) dyHKUMOHaNbHas cneundukauns SA-cuctemsl [onucaHue a)];

2) onucaHme Bo3MoxHocTel IED-ycTpolictBa [onucaHusa b) u c)];

3) onucaHue SA-cuctemsl [onncanHus d) u e)].

Llensto npumeHeHus a3blka SCL 4BnseTca cTaHpapTusaumsa CUCTEMHOrNO NPOEKTUPOBaHWUA, CUCTEM CBA3U U
onMncaHusi CNPOEeKTUPOBAaHHbLIX CUCTEM CBSA3M A/19 CPeACTB KOH(IUTYpUPOBaHKS YCTPOCTB.

JTa uenb pocTuraeTcs nyTem onpegeneHns 06beKTHOW mogenu, onucbiBawowleit |IED-ycTpoiicTBa. KOMMY-
HVKaLUMOHHbIE COEAMHEHMS MeXAy HUMMU U WX COMOCTaB/fieHWe C NepBUYHbIM 060pyAOBaHMEM, a Takke MnyTem
onpejeneHns CTaH4apTU3MPOBAHHONO crnocoba onucaHus npeacTaBneHus AaHHol mofenu B chaiine ansa obmeHa
MexXay cpefcTBaMu KOHUrypupoBaHus. [MonydyeHHass o6bekTHas mogesib Morfia 6bl (BO3MOXHO, C HEeKOTOpbIMU
[JOMNOSTHEHNAMU) CMYXUTb Takke OCHOBOW AN APYrMx 3adad, CBS3aHHbIX C NPOEKTMpoBaHWeM W pa3paboTkoii. Mo
3TON NPUYMHE U B CBA3W CAOMNOJSIHUTE/IbHLIMU TpeboBaHMAMU Ha ypoBHe SCSM HacCTOALWMIA cTaHO4apT paccmartpu-
BaeT onpejenieHHblli 34ecb A3blK Kak MOAENb aApa U onpeaenser craHA4apTU3MpoBaHHble CNOCO6bl paclunMpeHus
[JaHHO Mopenu sgpa Ha ypoBHe SCSM, a Takke NO3BONSIET pPelnTb Apyrre 3ajauu (NpOekTMpoBaHWe M paspa-
60TKa).

PucyHok 1 nokasbiBaeT, Kak Mpoucxogut o6MeH faHHbIMM Ha A3blke SCL B BbILIEYNOMSHYTOM Mpolecce
NPOEKTMPOBaHNA N pa3paboTkn. 3aTEHEHHblE TEKCTOBbIE MOMS Haf MYHKTUPHOW NMHUEl MOKa3blBaloT, rae UCMofb-
3ytoTca paiinbl sa3bika SCL. TekctoBoe okHO IED capabilities (Bo3moxHocT |IED-ycTpoOIACTB) COOTBETCTBYET YroO-
MSAHYTbIM onucaHuam b) n c), TEKCTOBOe OKHO System specification (cucteMHas crneuudukauus) — onucaHuio a),
TEeKCTOBOe OKHO Associations — onucaHuio d) nnu e).

KoHdpurypatop IED-yctpoiicte (IED configurator)—aTo cneuvanbHas yTunauta, onpegensemas M3rotoBute-
nemM 1 cnocobHas UMMOPTUPOBATb WKW 3KCNOPTUPOBaTb haiisibl, KOTOPblE ONpefesieHbl B HACTOSILEM CTaHzapTe.
KoHtpurypaTop |IED-yCcTpOCTB npefocTaBfisieT HacTpoliku, crneunduyHble ana  |ED-ycTpoiicTB, reHepupyet
IED-3aBucuMble chalinibl KOHdUrypaLmum nam sarpyxaet IED-koHpurypaumio B IED-ycTpolicTsa.

IED-yCTpOCTBO MOXET paccMaTpvBaTbCs Kak COBMEecTMMOe CTpe6oBaHMsIMWM CcTaHgapTa U3 cepum CcTaH-
AaptoB M3K 61850 To/bKO B TOM C/yyae, ecnu:

- ero conpoBoxpgaeTt pain SCL, B KOTOPOM COAEPXWUTCS OMMCaHWE BO3MOXHOCTEN YCTPOICTBA, WU crneum-
anbHas nporpamma, kotopast MOXeT CreHepupoBatb 3TOT haiin ns IED-ycTpoiicTsa,;

- OHO MOHET HarnpsiMyt MCNosib3oBaTb CUCTEMHbIA haiin SCL ana onpefeneHns CBOei KOHdurypaummn css-
31 (B TOM cryyae, Korga B 3TOM YCTPOWCTBE BO3MOXHA HACTPOWKa, TO €CTb, KaKk MUHUMYM, A1 HEro HeobXoAuMbl
agpeca) WM ero CONpoBOXAAeT chneuuanbHas nporpaMma, KoTopas MOXeT WMMMOpPTMpOoBaTb CUCTEMHbIN dhain
SCL gnsa 3agaHna aTux napameTpoB gaHHomy IED-ycTpoiicTsy.

KoHdourypatop cuctemsl (System Configurator) — 370 cneuuasnbHas nporpamma Ha ypoBHE CUCTEMbI, Hes3a-
Bucumasi ot IED n cnocobHasi MMMOpPTUPOBATb WM 3KCNOPTMpOBaTb haifbl KOHQUrypauum, onpefesieHHble B
HacTosilem cTaHgapTe. OHa Jo/mkHa ObiTb CnocobHa MMNOPTUPOBaTh halinibl KOHUrypaumm € HEeCcKOsIbKUX
IED-yCTpOICTB 1 Mcnonb3yeTcs B npouecce KOHUrypupoBaHus Ans hopMupoBaHMs obuein nHdopmaummn, oTHO-
csweiica K pasnmuHbiM |IED-ycTpoiictBam. Kpome TOro, KoHdurypatop CucTeMbl reHepupyeT haiin koHdmrypaumm,
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cneunuyHbIin AN noacTaHumMu (kak OH onpefeneH B HACTOSLLEM CTaHAapTe), KOTOPbIA MOXEeT 6biTb HanpaBfeH
KoHdpurypatopy IED-ycTpoiicTBa 415 BbINOSIHEHUS CUCTEMHO-3aBMCMMOW KOH(hurypaumm ycTpoicTBa. Takke KOH-
dourypaTop CUCTEMbI AO/MKEH 6blTb CMOCOGEH CUMTbIBATbL (haiil CUCTEMHON cneumdrkaummn, Hanpumep, Kak 6asy
ONA Havyana NpoeKkTMpOBaHWA U pa3paboTkM CUCTEMbl UAM [ CPaBHEHUS €€ CO CMpPOEeKTMPOBAHHOW CUCTeMOl

[JaHHOl noacTaHuun.

DYyHKUNOHANBHBLIG CucTemHan Cnouehesss
BOIMOXHOCTH {aoHONMWHEMHaA Cxema,
IED-yerpoiers (LN, DO....) norwsecxme yanol LN,...)
Basa »|| Kordurypatop ||
NBHHBIX CHCTEMBI
IED-ycTpoicTs

AcCCoumnaumnn, OTHOWEHWE
L X QAHONMHOUHOR CXBME, 3apanee
CKOHDWIYDUDOBAHHLIO OTYOTH, ...

IED-
Pabovee mecTo KOHMIypaTop
paspaboTyuka
npoe 4 MNepepaua
Cpena NpOBKTUPOBAHUA W PAIPABOTIN D cTan e mOrD
— e e - — —-—n e e e — e — e ———— ——— —— —
SA-cucrema Yy ana
ya
LWimoa Nepenava dakna ¥ NIPaMETPHIBUMA
Mepenaqa NOKANLHO CTaHIM ¢ cepancamn MIK 61850
anna
IED- IED- IED-

PurcyHok 1 — 3TasfioHHast Moge b NOToKa MHJIopMaLuy B npoLecce KOHDUIyprpoBaHus

UacTb pucyHka 1 noAa NyHKTUPHOW fMHWEl MokasbiBaeT, KakuM o06pa3oMm pAaHHble |ED-koHdurypaumu.
CreHepvpoBaHHble KOHMUrypaTtopom YCTPOWCTBA, MOryT OblTb nepeHeceHbl B IED-ycTpoucTBO. [MepeHoc ocylie-
CTBNSAETCA:

- NyTeMm nepejayv NoKanbHOro (hainna ¢ aBTomMaTtusMpoBaHHOro paboyero mecta (APM) paspaboTuuka, no-
KaslbHO nofkIYeHHoro K IED-ycTpolicTBy. Bompochkl, CBA3aHHble C nepejayeii ykasaHHoro chaina, BbIXOAAT 3a
pamMKu HacTOsILLEero cTaHaapTa,;

-MyTemMm [AWCTaHUMOHHON nepegaun daiina, Hanpumep MeToAoM nepegadn uaina no M3K 61850-7-2.
HacTtoswwmii ctaHgapT He onpegensier gopmaTta aiinoB, 4TO. €CTECTBEHHO, He WucKI4YaeT Bbibopa dopma-
Ta SCL;

-yepe3 CepBUCbl AOCTyna K napaMeTpaMm W [aHHbIM KOHdurypauuu, onpegeneHHole B M3K61850-7-2.
B paHHOM crniyyae cornacHo cepuun ctaHgaptoB MOK 61850-7 npyMeHAT cTaHAapTU3NPOBaHHbIE METObI.

MpumeuaHne — [eTa/lbHOE OMNWCaHWe KOHKPETHbIX MNPOTPaMMHbIX  CPEACTB  MOAAEPXW  WHXeHepa B
npouecce NpeanosiaraeémMoro MpPOeKTUPOBaHUS C WUCMO/Ib30BaHWEM OMMCLIBAEMOTO A3blka SCL BbIXOAMT 3a pamku Ha-
CTOSILLEr0 CcTaHaapTa. BblleynomsiHyTble KOHPUIypaTop cuUCTEMbI M KoHdourypatop IED-yCTpOICTB Takke SIBMSHOTCA
KOHLENTYasIbHbIMW  MPOrpaMMHbIMM  CPEACTBAMU W CAYXaT A1 WIIOCTPauMM MPUMEHEHUsT pasnnuHbix aiinos SCL
8 npouecce NPOEKTVPOBaHWSI 1 pa3paboTkn. M3roToBUTeslb CheLuasibHbIX NPOrpaMMHbLIX CPEACTB CBOGOAEH B onpe-
feneHnn Hambonee 3P(EKTUBHBIX CPEACTB MOAAEPXKKA [eATe/bHOCTU WHXeHepoB. [MPou3BO/bHLIM SBASETCS U CHO-
c06. C MOMOLLbI KOTOPOro MNporpaMmmMHble CPeAcTBa /1S BbILLEONMCAHHOTO MNpolecca MNPOoeKTUPOBaHWUS U Pa3paboTku
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C ucnosib3oBaHneM fsblka SCL 6yayT XpaHuTb OnpefefieHHble W3roTOBUTENIeM BHYTPEHHWe napameTpbl |IED-yCTpOiCTs,
a TaKKe TO, KaKk OHM COOTHOCAT WX C MOAENblo AaHHbIX cepun ctaHgaptoB M3K 61850. Pag acnektoB SA-CUCTEMbI

BbIXOAUT 3a pamku cepum ctaHgaptoB M3K 61850 (Hanpumep, COOTBETCTBME fIOrMYECKMX AaHHbIX U KOHTakToB Ha u3u-
YecKnx Moaynsx)

6 O6bekTHaa moaenb SCL

6.1 O6Lwue ceefeHus

A3biKk SCL B N0/ITHOM 06bEME ONMChIBAET C/eAYyoLLY0 MO4ENb:

-CTPYKTypa OCHOBHOW (3HEpreTnyeckoil) CUCTEMbl — MWCNOJb3yeMble (PYHKUMM OCHOBHOrO 060pyA0BaHUSA
N ero coefvHeHusi. 3TO NO3BONSET 00603HAUYNTL BCE paccmaTpuBaemMoe KOMMYyTalMOHHOe 060pyaoBaHue Kak
oyHKUMM aBTOMaTU3aL MM NOACTaHLNN, CTPYKTYPMpPOBaHHble cornacHo MOK 61346-1;

- cucTema cBsI3M — c€nocobbl nogknoueHns |ED-ycTpoiicTB K NoAceTsM W CeTaAM M TOUKM UX AocTyna K
cpefe nepefayv (MOpThbl CBA3NY);
- CBA3b Ha YPOBHE MPUIOXEHUS — CMOCOObl (hOPMUPOBAHUS HABOPOB AaHHbIX A718 OTNPaBKW, CMNOCcCoobI

WHMLMaumMm oTnpaBok |IED-ycTpoiicTBaMu, BbIGOp cepBUCa W HEOOXOAUMble BXOAHblIE AaHHble OT  Apyrux
IED- yCTpOIACTB;

- Ha ypoBHe oTaesnbHoro IED-ycTpoiicTBa—nornyeckne yCTpOCTBa, CKOHGUrypupoBaHHble Ha |ED-ycTpoii-
ctBe; LN, umelowme knacc v TuN U nNpuHagiexaliye Kaxkaomy JorMyeckoMy YCTPOWCTBY; OTYeTbl U copep-
XMMOe UMX [aHHblX; [AOCTynHble (3apaHee CKOHUrypupoBaHHbIE) accouuauun: AaHHble, noAanexaiime peruc-
Tpauuu;

- onpegeneHnsa TUNoB MHcTaHuupyembix LN. CornacHo cepum ctaHgaptoB M3OK 61850-7 LN mmetoT 065a3a-
TeNbHble, AOMNOSIHUTE/IbHBIE U OMNpejenieHHble nosb3osartesieM faHHble DATA (B HacTosiem cTaHjapTe nprvMeHe-
HO cokpalleHne DO), a Takxe [ONOMHUTESbHbIE cepBuCbl. Mo3aToMy LN He SBMAKTCA MHCTaHuMpyembiMn. B Ha-
cTosIeM cTaHgapTe MHcTaHuupyemble LNTypes n DOTypes onpegesneHbl Kak WabnoHbl, KOTopble cogepXaT Aei-
CTBUTEJNIBHO peasnin3oBaHHble gaHHble DO n cepBuchl;

- OTHOLWEHMS Mexay WHCTaHuupyembiMu LN n IED-ycTpoiicTBaMu. B KOTOPbIX OHW COAepXartcs, C OfHOl
CTOPOHbI, U ((PYHKLMOHA/IbHLIMI) KOMMNOHEHTaMK1 pacnpeaenmTenbHoro yCcTpoicTBa—Ccapyroi.

B cootBeTcTBUM C TpeboBaHuAMM MIK 61850-7-4 a3bik SCL nossonset cneumduumpoBatb onpefesieHHble
nosnb3osaresieM gaHHble DO kak paclumpeHue cTaHgapTHbIX knaccoB LN, a Takke LN, nonHoOCTbIO onpefesieHHbIX
nosb3oBareneM. 3TO 3HAYUT, YTO HeobxoauMble aTtpubyTbl NPOCTPAHCTBA MMEH onpegensAlTca B Tvnax LN, n umx
3HauyeHune nosiBnsetcs B haiine SCL.

daiin SCL B ynopsiAoyeHHOl (popMe OnucbiBaeT 3K3eMNAsAp MOAenn C MCNosfb30BaHWeM CTaHAapTU3Mpo-
BaHHOro cuHTakcuca. OfHako ero cemaHTMKa MOXeT OblTb MOSIHOCTbIO MOHATA TOMbKO Yepe3 CCbIIKy Ha camy
Mofenb, TO eCTb OH He3aBWCMM OT CUHTakcuca. lMoaToMy B JaHHOM pasjene faHo obllee npeacTasfieHve o
MoZesiM C ucnosb3oBaHuem Hotauuum UML. B nocnepyoowux pasgenax npuseseHo ¢opmMasibHOe onuMcaHue k-
3emMnnsapa mogenu Ha asblike SCL.

Ha pucyHke 2 nokasaHa 06bekTHas Mogens UML. Heobxogmmo o06patvTb BHUMaHWE Ha TO, YTO CTOYKM
3peHnst MOAE/IMPOBaHNA OHa He 3aKOHYeHa, TO eCTb Ha Hell He nokasaHbl POAMUTENbCKME KIacChl, U3 KOTOPbIX
MOT/I1 MOSABUTLCA NOTOMKW K/1acCOB, OTCYTCTBYHOT arpubyTbl U T. 4. Ecnu peyub nget o KOMMNOHEHTe noAcTaHuuu,
MoZeflb OrpaHMyMBaeTCs TEMU TUNaMM KOHKPETHbIX O6BEKTOB, KOTOPbIE MCMOMb3YITCA B ak3emnasape caina SCL,
N MCNONb3YeT X B OCHOBHOM B LENSX (PyHKUMOHaNIbHOrO 0603HayeHusi. Kpome Toro, Hwke ypoBHs DATA (DO) y
Hee HeT CTPYKTYpPHO onpefeneHHbix B MOK 61850-7-2 ypoBHei, onucaHue KoTopbix Ha A3bike SCL npvBedeHo B
pasgene DataTypeTemplates.

O61bekTHas Mofenib UMeeT TP OCHOBHbIE YacTu:

1 MopacTtaHumsa (Substation): aTta yacTb onucbiBaeT nepBuYHoe 060pyaoBaHMe (TEXHOIOrMYECKMUX YCTPOICTB)
cornacHo M3K61346-1, coeMHEHUss Ha ypOBHE OAHO/IMHENHOW cxeMbl (TOMosorus), a Takke OYHKUMM 1 0603Ha-
yeHne ob6opyaoBaHMS.

2 Mpopykt (Product): nod nNpoAykTOM MOHMMAKTCSA BCE 0OBLEKTbl, OTHOCALMECS K npoayktam SA-CUCTEMBI,
Hanpumep IED-ycTpoiicTBa n peanusauun LN.

3 Csa3b (Communication): B 3TON 4acTu HaxoAAaTCcsl TWMbl OOBLEKTOB, OTHOCSALWMECH K CBSA3M (Takue, Kak
noAceT M TOYKM AOCTyna K cpefe nepegayun), U NpuBefeHO ONnMcaHue KOMMYHWUKAUMOHHbLIX COeAUHEHWU Mexay
IED-ycTpoiicTBamMu B Ka4eCTBE OCHOBbI /151 TPAKTOB CBA3M Mexay LN Kak KImeHTamu 1 cepBepamu.
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PucyHok 2 — O6bekTHast mogenb s3bika SCL

Kpome Toro, pasgen DataTypeTemplates (wabnoHbl Tuna faHHbIX) MNO3BOMSET TUM-OPUEHTUPOBAHHbLIM
(To ecTb MHOrOKpPaTHO MCMOJfIb3yeMbIM) CMOCOOOM OnpeaennTb, cneuugurkauma Kakmx AaHHbIX U aTpubyTOB Aeii-
cTBUTENbHO MMeeTcsa B IED-yctpoiictBe. Tun LN no npvBeAEHHOMY ONpefesieHno SBASIETCA WMHCTaHUMPYyeMbIM
LWwabnoHOM AaHHbIX LN.

Bonee nogpobHas uHcopmauma o mModenu, cogepxawascs B fA3blke SCL, Hanpumep CTpykTypa B npege-
nax LN. npuBeneHa B cepuun ctaHgaptos M3K 61850-7.

Uactn mopenn Substation v Product o6pasyloT vepapxvu, KOTopble WCMONb3YHTCA NPWY NPUCBOEHUN UMEH
W cornacHo cepuu crtaHgaptoB MOK 61346 MoryT ObiTb OTOGpaXKeHbl Ha (PYHKUMOHa/IbHYIO CTPYKTYPY W CTPYKTYpY
npogykta. Yacte Mogenu Communication cogepxuT peanusyemble MaplupyTu3aTopamy Ha |ED-ycTpolicTe
KOMMYHMKaLMOHHbIEe coeAuHeHusa |ED-yCTPOCTB € MNOACETAMU U MeXay MOACeTAMM, a Takke pasMelleHue B
MOACETAX [N1aBHbIX 4YacoOB A1 CUHXPOHU3aLMW TOYHOrO BpemeHu. MogenupoBaHue LW/30B 34eCb ChneunasibHO
He paccmaTpuBaeTcs. L3, koTopbli ABnseTca cepsepoM (Mo M3K 61850). go/mkeH MOAENMPOBAaTLCA Kak
nb6oe gpyroe IED-ycTpoiicTBO. coBMecTMMoe c TpeboBaHusiMu cepumn ctaHgaptoB MOK 61850. MpomexyTouHbli
06bekT gaHHbIX (Proxy DO) B LN chusnyeckoro ycTpoiicTBa NO3BONASET ONpefenntb, SABASETCS NN pasMeLleHHoe
B pm3anuyeckom yctpoiictBe LPHD nornyeckoe yctpoiictBo (LD) o6pasom pgpyroro IED-ycTpoiicTBa WM OHO
npvHagnexuT gadHomy IED-ycTpoiictBy. LUNKO3, Kak KAMEHT, COOTBETCTBYHOLWMI TpeboBaHUSIM Cepun CTaHO4apToB
M3K 61850, gomkeH cogepxatb LN TenemexaHmyeckoro nHrepdeiica ITCI.

Kak BMAHO Ha pucyHke 2, LN aBnseTca nepexofHbiM OOBEKTOM W CAYXUT A8 COeAUHEHUS pPas3/INYHbIX
CTPYKTYp. DTO 3HAUMT, 4TO 3k3eMnnap LN kak npoaykT MMeeT Tawkke (DYHKUMOHANbHbIA acnekT B (PYHKLUMOHA/IbHO-
CTM NepBMYHOro 060PYAOBaHUSA, a Kak KIMEHT wnn cepeep 06nafaeT KOMMYHUKALMOHHbIM acrnekTtoM B CUCTeMe
asTomMaTu3auuy NoAcTaHuuu.

®YHKLMOHA/IbHbIE 06BEKTbI MOACTaHUMM, a Takke 06BbEKTbl, OTHOCALMECH K MPOAYKTY, nepapxudecks CTpyk-
TypupoBaHbl. Kaxapblii 06BbEKT BEPXHEr0 YPOBHS COCTOUT M3 OOBLEKTOB HWKHErO YPOBHA. 3Ta Uepapxusi oTpaxeHa
B CTPYKType 0603HayeHusi 06beKToB B COOTBETCTBMM C M3IK 61346-1. B 06bekTtax noAcTaHuMu [o/kHa ObITb
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ncnosb3oBaHa HyHKUMOHaNbHaa CTpykTypa cornacHo MOK 61346-1, a KoaupoBKa 0603HauYeHWs [0/MKHa COOTBET-
cTBoBatb M3K 61346-2. B TO e Bpems Ans CTPYKTypbl 0603HaYeHuii |IED-yCTpOCTB A0/KHbI OblTb UCMNO/b30Ba-
Hbl CTPYKTYypa npoaykra corniacHo M3K61346-1 v koAbl ANnA HameHoBaHUA corniacHo MOK 61346-2.

B npefenax kaxpgoW CTPYKTypbl NMoyTV BCex 06beKkToB fA3blk SCL npepycMmaTprBaeT BO3MOXHOCTb WCMOSb-
30BaHUsA ABYX BUA0B 0603HAYUEHWIA:

- MMS UCMNOMb3YETCA KaK TEXHWYECKUA K4 (MU ero nepapxmyeckas 4yacTb) 4151 0603Ha4YeHUss 06bekTa.
Kaxablii 06bEKT B nepapxmm umeeT aTpubyT name (MMs), KOTOPbIi O4HO3HAYHO MAEHTUAULMPYET €ro Ha JaHHOM
YPOBHE Mepapxun. TEXHUYECKME KHUM MUCMOMb3YHT B TEXHWYECKON AOKYMEHTauuuM Oa8 NOCTPOEHMS U 0BCAYXU-
BaHWS CUCTEMbl WM 0N aBTOMaTMYecKol 06paboTkM MHopMauuK, CBA3aHHOW C MPOLECCOM NPOEKTUPOBAHWA W
pa3paboTkm. A3blk SCL Takke UCMOMb3yeT 3TO 0603HAYEHWe A1 ONMcaHus CBA3El Mexay pasnnyHbIMKM O6bekTa-
MW mogenu. B pgaHHOM cnyyvae aTpubyT, cogepxalimii CCblIKy, ecniv 3TO BO3MOXHO, MnosyvyaeT uMMsA B Buae
<Targettype>Name, Hanpumep daName gns ccbiikm Ha atpnbyt DATA. 310 nMms 8 60/blUein CcTeneHn MAEHTUYHO
TOMY, YTO Ha3blBaeTcs MmeHem B MOK 61850-7-2;

- MNOACHWUTESNIbHYIO YacTb MCMONb3YIOT Kak WAEHTUdMKaLMIo ob6bekTa (UM ee uepapxuyeckas 4yacTb) U ee
onpegensieT oneparop unu nonb3oBatenb. O6BLEKT Ha YpPOBHE mepapxuv umeeT aTpubyTt desc, KOTOpbI B npeje-
nax umepapxumyeckolri CTPYKTypbl COLEPXMT TEKCTOBOe onucaHue. TekcToBas WAeHTUdrKauMs WCnonb3yeTcs, Ha-
npumep. B MHTepdelicax onepaTopoB 1 PYKOBOACTBAX N0 3KCMyaTaumu.

MpumevaHne — ATpubyT desc B A3blke SCL ucnonb3yeTcs B NpoLecce MpPOeKTMpPoBaHUSA U paspaboTkm wu
onpegenset (PYHKUMOHa/IbHbIA OOBbEKT Ha €ro uepapxmyeckoM ypoBHe. [1s onucaHus [aHHbIX COrMIaCHO Cepuu CTaH-
naptoB MOK 61850 wncnonb3yetca atpubyT d obbekta DAIA. KOTOpbIi MOXET ObiTb Takke CUMTaH B PeXuMe OHNaliH
Cogepxvumoe aTpnbyToB desc MOXeT WCMofb30BaTbCA A1 reHepaumn cneumduryHoro Ans AaHHoro npoekra (SCD)
d-TekcTta n3 wabnoHa d-tekcta (ICD) OfHako aTo He iBNseTCs 06bEKTOM CTaHAapTU3aumm

CornacHo M3K 61850-7-2 ccbiika B s3blke SCL ABMASETCS YHUKa/IbHON naeHTudukauueli o6bekta, B kKade-
CTBE COCTABHONO WUMEHW KOTOPOW WCMOSb3YeTCs KOHKaTeHauusi BCEX UMEH 6oniee BbICOKMX MepapXMyecknx ypoB-
Hell, BNMOTb O YPOBHA 00bekTa. B npegenax OAHONMMHENHON CXeMbl COEAMHEHWS NEepPBUYHOrO 06OpYyAOBaHUSA
COCTaBHOE MMSA 3a4aeTca ABHbIM 00pa3om. B ApyrMx ccbiikax OHO MCNOJMb3yeTCcs HesABHbIM 00pa3om, TO ecCTb
yKa3blBalTCA TOMIbKO OTCYTCTBYHOLME yYacTu umeHwu. lMpu dhopmupoBaHun mmeH cornacHo M3K 61850-7-2 Takxke
NCNosb3yeTcs TepMuH instance (3K3emnasap), B COKpalleHHol dopme inst. 3Ta yacTb MMeHn no MIK 61850-7-2
obecneynBaeT Ha faHHOM YPOBHE YHUKasIbHOCTb MNOSIHOTO MMEHU (CM. NpuMepsbl B 8.4).

B cnegyowmx pasfgenax npuBOAATCSA ONWCaHWe pas/iMuHbIX YacTell mMogenu, UX HasHayeHue u cooTBeT-
CTBYIOLLEE wuCnosb3oBaHWe. ATpUOYTbl 06BEKTa YNOMUHAIOTCH, TOMbKO €C/M 3TO HeobxoAMMo [A11S MOHWMAa-
HUA mogenun. OnucaHve [OMONHUTENbHbIX aTpubyToB 00bekTa npuBedeHO Jasiee Mpu  onpefeneHun A3blka
SCL. [OanbHeliwaa wHgopmauusa no Mogenu cepun ctaHgaptoB MOK 61850-7 pgeTanbHO npefctaBrieHa B
M3K 61850-7-1 1 M3K 61850-7-2 1 noaToMy B HacTOsLEM cTaHgapTe He npuBegeHa. OgHako Mogesb (OYHKUW-
OHa/IbHOCTM MEepPBMYHOTO 060pYyAOBaHUA MNpuBeAeHa TO/IbKO B HACTOAWEM cTaHgapTe, M Mo3ToMy OHa onucaHa B
06beMe, Heo6XoAMMOM A1 UCMO/b30BaHUA B Npejeniax HacTosALero ctaHgapra.

Ha pucyHke 3 nokasaH 3K3eMMsp OaHHON Mogenu: NpocToii mpumep SA-CMCTEMbl pacnpefenuTesibHoro
yCcTpoiicTBa. IMeHa MpUCBOEHbI B COOTBETCTBMM ccepueil cTaHaapToB M3K 61346. PacnpegenvtenbHoe YCTPoii-
CTBO Ha HanpshkeHme 110 kB ¢ npucoegvHeHvem Tuna E1 npefactaBnsieT coboii ABOWMHYH CUCTEMY LUUH C ABYMS
npucoeavHeHuaMn AvHUA =E1Q1 u =E1Q3 1 WMHOCOEAMHUTENbHLIM BblkNoYaTesnem =E1Q2. IED-ycTpoiicTBa
yXe accouunpoBaHbl C (QYHKLMOHA/IbHOCTbIO MNEPBUYHONO 060pYyA0BaHWA (Hanpumep, KOHTPOnep npucoesuHe-
Hna E1Q1SB1 kak npoAykT comnocTtasfneH ¢ npucoeguHeHnem =E1 Q1, a ero LN CSWI1 ynpaBnseT aBTomaTuyec-
kum BblikTtovatenem =E1Q1QAL uepe3 LN XCBR1 Ha IED-ycTpoiictBe E1Q1QA1B1). CnepyeT o6paTvTb BHMMA-
HWe Ha TO. YTO corsliacHo TepMrHaM M3OK 61346-1 npucoefvHeHne ABNSAETCA NepexofHbIM 0OBbEKTOM. ITO 3HAYWUT,
YTO OHO MMeeT (OyHKUMKO (3HaK = (paBHO) Ha YpPOBHe pacnpefesMTenbHOro YCTPONCTBA) U B kKavyecTBe MpoAdykra
paccMaTpuBaeTCs kak KOMMOHEHT pacnpefenuTenbHOro YCTpoicTBa. ITOT Mnepexos BuAeH B OMucaHuu A3blka
SCL TONnbKO B CTpyKType umeH IED-ycTpoiicTBa. $BHbIM 06pa3oM MogenupyeTcss Tonbko nepexog Ha LN. Ha
pucyHke 3 3HakOM - (MWUHYC) OTMe4YeHbl 0603HauYeHWs, OTHOCAWMECH K MPOAYKTY. PYHKUMOHAsIbHOE UMS He Mo-
BTOpsieTcA. lMofceTb CBA3M Ha YpPOBHe CTaHuuMM HasbiBaeTcs WI1. Ha ypoBHe npouecca UmeroTca Tpu [OMNOSHU-
TeNbHble MoAceTn (TexHonornyeckne wWwuHel) — W2, W3. W4, Ha pucyHKe MOXHO BUAETb TOYKM [OOCTyna, HO MuX
0603HaYeHns He nokasaHbl. Ha pucyHKe Takke He nokasaHbl LD u cepBepbl. B OCHOBHOM 3TO O3HayaeT, YTO He
nokasaHbl AUHaMUYECKMe COeAUHEHNs, HanpryMep accoumaLmn.
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PucyHok 3 — lMprmMep KoHdUrypaumm

6.2 Mogenb nogctaHumm

Mogenb noActaHumn (BEPXHSS 4YacTb PUCYHKa 2) npeAcTaBnsieT co60i OOBLEKT, MepapXUYeckn MOCTPOEH-
Hbll Ha (YHKUMOHa/IbHON CTPYKTYpe NOACTaHUMM. XOTS KaxAbli 06beKT BMOSIHE aBTOHOMEH, 0603HayeHue ero
CCbI/IKM ABNSETCA NPOM3BOAHLIM MeCTa, KOTOpOe OH 3aHuMMaeT B uepapxun. Tak kak LN BbINOAHAKT (PyHKUMM B
3aKOHYEHHOM KOHTEKCTe MOACTaHUUW, OHU MOTYT NPUCOEAMHATLCA KakK (PYHKUMOHa/IbHble OOBLEKTbI HA KaXKaoM
YPOBHE (yHKUMM noacTaHuun. Kak npasBuno. LN KOHTpossepa BblKIUaTeNs NoAKIYaeTcs K KOMMYTUpYoLemy
YCTPOWNCTBY; M3MepuTeNbHbI LN nogkntovaeTcs K NpUCOeUHEHNIO, KOTOpPOEe MNOCTaB/isieT M3MEpSEMblE 3HAYEHMS;
LN, cBsizaHHble € TpaHChOpMaTOpOM, NOAK/OHAKTCA K COOTBETCTBYIOLLEMY TpaHchopMaTopy.

MNpumeyaHnel — B CIM-mogenn BbiBOAaM OCHOBHbIX YCTPOWCTB HA3HA4YalTCA MW3MepsieMble  3HauYeHus
OpfHako 3TO fABNSAETCA TOMOJIOTVYECKUM pasMellieHVeM, Torfa Kak pasmelleHne Ha a3bike SCL B nepBylo cyepefb
CAYXWUT (hyHKUMOHaNbHOMY MPUCBOEHWIO MMEH B TO e Bpems, ecnu OfHONMHElNHas TOMOoNorMsA MOJSIHOCTBIO CMoge-
nnpoBaHa 4epe3 TpaHccopmaTopbl HanpskeHns VTR n Toka CTR M oTHOcAwmecs K HUM y3nbl cbopa fdaHHbix (TVTR,
TCTR), B TOomonornm MOXeT OblTb Tawkke HalfeH TepMMHas HEKoero MnepBMYHOrO YCTPOICTBA, KOTOPOMY B COOTBET-
cteumn ¢ CIM-moAenbio NpuHaanexar n3MmepsemMble 3HauyeHus.

Ha3HauyeHne mogenun nogcraHuuu;

- cooTHeceHne LN un ero dyHkumm cdyHkumein nogctaHuuy (KOMMOHEHTOM MOACTaHUMU WM 060pynoBaHUs
nn6o nogpaspsaom obopygoBaHus);

- BbiBegeHue (pyHKUMOHaIbHOro 0603HayveHns LN 13 CTpyKTypbl NoACTaHUUK.

B mogenn SCL, aHanore CIM-mogenu Ona cCUCTEM ynpasfieHWs NMpou3BOACTBOM U pacnpefeneHnem anek-
TPOSHEPIUW. UCMONb3YIT cneayolme 06beKTbl MNOACTaHUMM, cocTasrsolme (8 uepapxmyeckoMm nopsigke) ee
OYHKLMOHAUTLHYIO CTPYKTYPY (JONOAHMTENbHAA nHdopMauus no aTuMm TepMmmHam — B M3K 61850-2).

Substation (noactaHumsi) — O6bEKT, NAEHTUDULMPYIOLMIA NOACTAHLUMIO B LIESIOM.

VoltageLevel (ypoBeHb HanpspkeHus)) — WaeHTudumumpyemas, 3nekTpuyecku coefmMHeHHas 4vacTb NoACTaH-
LW, UMeroLas 0aNHaKOBbIV YPOBEHb HANPSHKEHWS.

Bay (npucoeavHeHne) — WaeHTUULMPYEMbIA KOMMOHEHT WX NoAdyHKUMA pacnpefenvTenisHoro ycTpoli-
cTBa (MoAcTaHumMK) B Npeenax 04HOro YPOBHSA HaNPSXXeHNs.

Equipment (o6opynoBaHue) — AnnapaTtHble YCTPOICTBA B Npefenax pacrnpefenutesisHoro ycTpolictea
(Hanpumep, BbIKIOYaTE b, pa3beAuvHUTENb, TpaHcopMaTop HanpsXKeHWs, OOMOTKM CUMIOBOro  TpaHcqop-
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mMatopa W T. pf.). DneKTpuyeckne CcoeamHeHWs Mexay I3TUMKU  OCHOBHbIMW  YCTPOWCTBaMM MOKasaHbl Ha
OAHO/IMHENHON CcXemMe pacnpefennTenbHOro YCTpoWcTBa. OTW  COeAMHEHMS MOAenuMpylTcs obbekTamn Y3708
cBsAsn (ConnectivityNode). CnepgoBaTesnibHO, Kaxgoe OCHOBHOE YCTPOMCTBO MOXET COAEepXaTb Ha CBOMX BbiBOgAX
CCbIIKW Ha Y3/bl CBAA3U, K KOTOPbIM OHO MPUCOEAMHEHO. Ha ypoBHE OHONMMHENHON CXeMmbl, kak npaBwio, 6biBaeT
[OCTaToO4YHO OHOrO0 WK ABYX BbIBOAOB (COEAVHEHUIA).

SubEquipment (nogpaspss o6opynosaHus) — KOMMOHEHT 060pyfoBaHus, Hanpumep, K HEMY MOXHO OTHe-
CTW 04HYy ha3y TpexdasHoro o60pya0BaHUS.

ConnectivityNode (y3en cBsi3n)—O6bekT y3na cBSA3WM (3/1EKTPUYECKON), COEeAMHAIOWMI pas3iMyHble OCHOB-
Hble yCTpoicTBa. TUMMYHBLIMU MpYMepamMu y3na CBA3W MOryT 6biTb COeAMHUTENbHbIE Y3/bl B Mpefenax npucoeau-
HEeHWs1; COOPHbIE LUMHBI, COEAMHSAIOWMNE HECKONbKO MPUCOeAVMHEHU Ha O4HOM YPOBHE HanpshkeHus; npucoeguHe-
HUS, COeaVHSIoWME 3NEeKTPUYECKUe JIMHAN B pas/iMuHbIX NOACTaHuMAX. Takke CM. Bblille onpegeneHve Equipment
(o6opynoBaHue).

Terminal (BbiIBo4) — TouKa 3NEKTPUYECKOTO COEAMHEHWS OCHOBHbLIX annapaTHbIX YCTPOCTB Ha YpOBHE Of-
HO/IMHEHON cxeMbl. BbiBOA MOXET 6bITb coeguHeH ¢ y3nom ConnectivityNode. HA3bik SCL MOXeT MCnonb3oBatb
Kak siBHble, TaK U HesIBHble UMEeHa BbIBOA0B.

PowerTransformer (cunoBoli TpaHcchopmaTop)—CheunanbHoe 060pyAoBaHNe, KOTOPOE MOXEeT pasMellaTbCs
B MepapXnyeckoli CTPYKTYpe HWXKe YPOBHSI NMOACTAHLUW, HaMpPsDKEHUS WU npucoeguHeHusl. B kavecTBe oGopyno-
BaHMWS OH CofepXuT 06MOTKM TpaHcdopMaTopa, KOTopble, KPOME TOro, MOryT WMMETb OTHOLUEHWE K YCTPOMNCTBY
perynupoBaHuns HanpskeHns nog, Harpyskoi (Pr1H).

MpuveyaHne 2 — Cnegyer o06patuTb BHWMaHWME Ha TO. 4YTO uMepapxuyeckas CTPyKTypa npuUMeHseTcA
B OCHOBHOM /151 (DYHKUMOHasIbHbIX 0603HauYeHuin. Ecnv HeobXxoauMbl NOACTPYKTYPbl NPUCOEAUHEHUIA, MX MOXHO BBECTU
yepes MMeHa COOTBETCTBYHOLUMX NpucoegvHeHuii Ecnu, Hanpumep, npucoeguHeHne Bl cTpyKTypHO BKkA4YaeT noarpyn-
Mbl npucoegnHennii SB1 n SB2, B SCL-mMo4enu 3TO MOXET NPMBECTM K CO3[4aHWI0 ABYX NPUCOEAMHEHUI, Ha3blBAEMbIX
B1.SB1 n B1.SB2. Ecnv Ha ypoBHe CTpykTypbl B1 gononHutensHo npucoeauHsoTcs LN, Torga Bl moxeT 6biTb BBEAEHO
KaK TpeTbe npucoeivHeHne

YpoBHU (DyHKUMM 1 NOADYHKLUMKN, MOKa3aHHble Ha PUCYHKE 2, MOTYT ObiTb MCNOMb30BaHbl A1 0603HAYEHWI
mMoZeneii nw6oii HeobxoAuMON 4YacTu mnpouecca, He OTHOCSWeNCcs K MepBMYHOMY 060pyAoBaHu0 (Hanpumep,
CUCTEMbl KOHTPO/S NOMELLLEHWNIA N CUCTEMbI NOXaPOTYLUEHUS).

6.3 Mogens npogykta (IED-ycTpoiicTBo)

MpoAyKTbl, cocTosilmMe M3 annapaTHbIX WM NPOrpPaMMHbIX CPeACTB, Peann3yloT (PyHKUMM NepBMYHOrO 060-
pygoBaHus. O6nactb npuvMeHeHust sa3blka SCL cO CTOpPOHbI NPOAyKTa pacnpocTpaHsAeTcsl TOSIbKO Ha annapaTHble
cpefcTBa, HasbiBaemble |ED-ycTpoiicTBamu, KOTOpble (hOPMUMPYIOT CUMCTEMY aBTOMAaTusauuum NoAcTaHuuW, No3To-
My MOAesflb OrpaHMyeHa YnOMSHYTbIMW yCTpoicTBamu. [epBUYHOE 060pyAOBaHME Kak MPOAYKT BbIXOAUT 3a npe-
Jenbl 06nactn npuMmeHeHns asblika SCL. B uensax diyHKuMoHanbHoro HaumeHosaHusi (functional naming) B cTpyk-
Type NoACTaHLUMN MOAeNMpyeTcs TOMbKO PYHKUMOHAIbHAsA CTOPOHA NepBUYHOro 060pyA0BaHUSA.

IED-yCTpOiCTBO — YCTPOICTBO aBTOMaTuM3auuy MOACTaHLMKU, BbiMOHALOWee depe3 LN dyHKUuM cuctembl
aBTomaTtmzauun. C gpyrumm |IED-ycTpoiicTBamMy B COCTaBe CUCTEMbI aBTOMaTM3auMM OHO OObIYHO CBSA3bIBAETCSH
yepes CUCTEMY CBA3MN.

Server (CepBep) — Cssizytowmii 06bekt B IED-ycTpoiicTBe cornacHo cepun cTaHgapToB M3K 61850-7.
Uepes cuctemy CBSI3W M €e eAMHCTBEHHYI TOYKy [AOCTyna OH obecneuvmBaeT AOCTyN K AaHHbiM LD n LN. cogep-
Xalimxcs B cepsepe.

LDevice (norunuyeckoe ycTpolictBo) — LD cornacHo M3K 61850-7-2, kOoTOpoe HaxoguTca B cepsepe
IED-ycTpoiicTBa.

LNode (nornuyeckuin ysen) — Peanmsauma LN cornacHo M3K 61850-5 n1 M3K 61850-7-2, koTopasi ocylle-
ctBneHa B LD IED-yctpoiictBa. LN cogepxuT aaHHble (DO), koTopble 3anpawmvBatoT gpyrme LN, v gna BbinonHe-
HMA cBOMX (PyHKUMI cam MOXeT Hyxpaatbca B DO. koTopble cogepxat apyrune LN. Mpepnaraemble DO (BO3MOX-
HOCTM cepBepa) onucaHbl Ha fA3blke SCL. Heobxogmmble DO (LN Ha cTOpoHe kivMeHTa) onpefensTcs nocpeg-
CTBOM peanusauum yHkuMm LN M NoaToMy CKOH(UIypuMpoBaHbl C MOMOLLbI COOTBETCTBYHOLLEINO CPeacTBa KOH-
urypauun |IED-yCTpOACTB MHXEHEPOM, KOTOpbI nnaHupyeT cucteMy. A3bik SCL No3BOMSIET Takke BbIMOMHUTL KX
onucaHue, YTo NO3BOJISIET HA YPOBHE AaHHbIX MOAEIMPOBaTh MOTOK AaHHbIX, NepefasaemMbIx Mexay LN.

DO—/[aHHble, cogepxatumecs B LN, cornacHo cepun ctaHgaptTos MOK 61850-7.

MpuveyaHne — Ha pucyHke2 nokasaH 06bekT LN co cBoum knaccom LNode. Ccbinkm wunv npegcrtasrie-
Hve 3k3emmisApoB LN MoryT BbINOnHATLCA B A3blke SCL aBymsi cnocobamy 3nemeHT LNode pe3naeHTHO HaxoauTcs
B CTPYKType noactaHuuu, a anemeHT LN — B cTpykType IED-ycTpoiicTBa.
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Kpowme TOro, B HacTosiLLeM cTaHAapTe AONO/HUTESLHO NpeacTas/ieHbl criegyrolme yHkumMmn IED-ycTpoicTs:

- oyHKLMA MapLupyTusaTopa Ha IED-ycTpolicTBe. 3T0 (hyHKUMA ceTu CBA3M, MO3TOMY OHa onvcaHa B 6.4,

- (pyHKUMA YacoB 419 yKa3aHusa Ha pasMelleHne B NoACeTU IMaBHbIX YacoB.

6.4 Mofenb cuctemol CBA3U

B oTnnume oT Apyrux mogeneli moAenlb CUCTEMbI CBA3W He ABASETCSA uepapxmyeckoi. Yepes Touku gocTyna
OHa MofJenupyeT /I0rMYeckn BO3MOXHble coeamHeHus |ED-ycTpolicTB B noAceTsax W 4yepe3 noacetu. Ha gaHHOM
YPOBHE OMNMCaHus NoACEeTb BUAUTCS TOMbKO Kak COeAUHUTESNbHbIA y3en Mexay Toukamu AOoCTyna, a He Kak dusu-
yeckass cTpyktypa. LD wvnm knueHT IED-ycTpoiicTBa MPUCOEAMHSATCA K MOACETW 4Yepe3 Touky A0CTyna, KoTopas
MOXeT ObITb (PM3NYECKMM MOPTOM WAN NorMdeckum agpecom (cepsepoM) IED-ycTpoiictBa. LN knneHTa Mcnonb3y-
0T aTpMbyT agpeca TOYKM AOCTyna A1S co3haHus accouumaunii ¢ cepsepamu Ha apyrux |IED-ycTpoiicTBax OTHOCU-
TenbHo LN. cogepxatymxcsa B LD aTux IED-ycTpOIACTB.

XoTs noacetv MOAENUPYIOT TOSbKO JIOTMYECKN BO3MOXHbIE COEAVMHEHMUS, KOPPEeNsUMOHHbIE CBA3WU C uU3n-
YeCKON CTPYKTYPOI MOryT 6biTb BbICTPOEHbI MyTEM MPUCBOEHUS COOTBETCTBYHOLIMX MMEH NofceTei u Touek AO0CTy-
na, a TaKke nyTem OTHECEeHWA To4yek JocTyna K Toyke (Toykam) hU3MYeckoro coefmHeHus. ToYKM OocTyna ABAT-
Cs COOTBETCTBYHIOLMMMK 3ieMeHTaMu (nepexofHbiMU 06bekTaMu) kak AaHHOW MoAesin CBSA3W, Tak U (IU3M4eckoi
peanu3aummn cuctembl cBA3N. OnucaHue u BeAeHue U3NYecKol CTPYKTYpbl BbIXOAMT 3a npefensl 06nactu npume-
HEeHVs OCHOBHOTO AA3blka SCL.

Subnetwork (noacetb) — CoeguHUTENbHbIA y3en A8 NPsSMOoi (Ha YPOBHE KaHana) CBS3WM Mexay Toukamu
foctyna. OH MOXeT cofepxaTtb PYHKUMIO uibTpauum TesnierpaMMm Ha ypoBHE MOCTa, HO He MMeeT yHKUuuWU map-
WpyTM3auMn Ha ypoBHe ceTu. Bce Touku pocTtyna, NOAK/MIOYEHHbIE K MOACETU, MOTYT CBA3bIBATbCHA CO BCEMMU
ApYrMMM TOUYKaMu B TO Xe MOACETM C TeM e NpoTokosioM. Ha ypoBHe SCSM MoryT 6biTb 3afaHbl COOTBETCTBY-
oLMe OorpaHUYeHusi, Hanpumep, ecny CTeK peanu3yeT MeTof AOCTyna K LUMHe € KOoHdwurypauveid master—slave
(Bepywmii—sepnowmbliii). MNoaceTb B JAHHOM KOHTEKCTE SBASETCA JIOTMYECKUM MOHATMEM. HeCKOSbKO N10rnyeckmx
noAceTell C pas/IMyHbIMU NPOTOKOMNAMWM BEPXHEro YPOBHA MOryT, HanpuMmep, MCNOsfb30BaTbCA Ha OAHON W TOW Xe
13MYECKOl LUNHE, YTO NO3BOJSET CMELLUMBAaTb MPOTOKO/IbI BEPXHEr0 YPOBHSA Ha OAHOM (hm3nyeckom (6onee HUs-
KOM) YPOBHE.

Access point (Todka goctyna) — KoMMyHMKaUMOHHas Touvka AO0CTyna JSI0rM4eckoro ycTpoictsa (YCTPOICTB)
IED k nogcetu. Ha gaHHOM YypOBHE JIOTMYECKOro MOAENMPOBaHUS MMeEEeTCA B /yylleM C/lydyae OfHO coefuHe-
Hue mexay LD u noacetblo. Touka [0OCTyna MOXET, OfHako, 06cCnyxuBaTb Heckosibko LD, a LN, pasmeyeH-
Hble B LD. MOryT mcnosib3oBatb HECKOMbKO TOYEK AOCTyna Kak KAMeHTbl ANS COefUHEHUs C pas/iMyHbIMU noface-
Tamu. Kak npasBuno, LN KOHTponnepa BblkIYaTeENss MOXET MosiydaTb [aHHble C  TeXHOSIOrMYeckol LUMHbI
(M3K 61850-9-1, M3OK 61850-9-2) kaK KAMEHT M NpefocTaBNATb AaHHble Ha WWHY OBMeHa Mexay npucoeguHe-
Huamn (M3K 61850-8-1) kak cepsep. Mo TepmuHOoAormm cepunm ctaHgaptoB MOK 61850-7 Touka [OCTyna MOXET
NCNONb30BaTbCA CEPBEPOM, KIMEHTOM WM TeMm U ApyrMM. Kpome Toro, ogHa M Ta e (/iormyeckasn) Touka [octyna
MOXEeT MNOAAEPXUBaTb pasnuuyHble dU3nyeckne nopTbl AOCTyna, Hanpumep coegnHeHue Ethernet n nocneposa-
TenbHoe coeavHeHne Ha ocHoBe PPP (Point-to-Point Protocol) ¢ Toukoil gocTyna Ha TOM XXe BEPXHEM YPOBHE
(TCP/IP) n c Tem xe cepBepoM.

Router (maplpytusatop)—O6bIYHO K/IMEHTbI, NpuUcoeAMHEeHHble K MOACETU, UMEIOT LOCTYN TOSIbKO K cepse-
pam, NpuUCOeAMHEHHbIM K 3Toii noaceTn. ®PyHKUMA MaplipyTh3atopa paclwmpsieT [AOCTyn K cepBepam, Mpuco-
€AVHEHHbIM K ApYyroii noAcetTn B ApPYroi Touke gocTtyna Toro IED-ycTpoicTBa. KOTOpOE CAYXUT XOCTOM Ans dhyH-
Kuun maplipyTusatopa. OfHako MapLipyTu3aTtop OrpaHuMuMBaeT [AOCTyN K CepBucaM, MWCMO/b3YHLWUM CeTeBoi
YPOBEHb, KOTOPLIA HE MOryT rnepecekaTb BCe OCTa/lbHble cepBuchbl, Hanpumep GSE (generic substation event—
obLee cobbITve Ha noacTaHLUK), BbIGOPOUHbIE 3HAYEHUS U COOBLLEHMS CUHXPOHM3ALUM TOYHOTO BPEMEHM.

Clock (uacbl) — TnaBHble 4yacbl B OaHHOW MOACETW, KOTOpble cnyXaT AN CUHXPOHU3ALMWA BHYTPEHHMX
yacoB Bcex |IED-yCcTpoicTB, NpucoeanHEHHbBIX K 3TON NOACETH.

MapLupyT13aTopbl U Yacbl MPUCOEAMHEHbI K NOACETU Yepe3 COOTBETCTBYOLIME TOUKM JOCTYNA.

6.5 MogenupoBaHue pe3epBrpOBaHUS

[ns noBbllweHns 6e30nMacHOCTY WMAN FOTOBHOCTM CUCTEMbI Ha pasHbIX ee YPOBHAX MOXeT ObiTb BBEAEHO
pesepBupoBaHue.

- BHyTpeHHee pe3epBupoBaHue |ED-ycTpoiicTBa. 3TOT BOMPOC BbIXOAWT 3a pamKM CeEpuUM CTaHOapToOB
M3K 61850 u, cneposaTesibHO, He onucbiBaeTcs Ha A3blke SCL. PesepBupoBaHMe CKpbITO B annapaTtHo-npo-
rpammHoin  (HW/SW) uactu IED-ycTpoiicTBa WM BHeLWIHE MPOSIBASETCA TO/bKO MNPU BO3HWKHOBEHUW COOOLLEHUS
06 owwunbke B cnyvae Kakoli-nnmbo HeucnpaBHOCTWU. [Ns uHAMKaUMM 3TUX OLIMOOK MOXET noTtpeboBaTbCcs BBeAeHUe
JaHHbIX, cneundnyHbix ana IED-ycTpoiicTBea.

- PesepBupoBaHne Ha ypoBHe cuUCTEMbl CBA3U. OHO NIEXUT HMXE YPOBHSA, OMUCAHHOINO B OCHOBHOM SA3blke
SCL. Jaxe ecnm cuctema CBSA3M AyO6NMPYeETCs, HO HaxoAWTCS HMXEe YPOBHS agpecauun, npefoctaBnsiemMoit ans
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flornyeckoli ToYkM A0CTyna, 3TOT C/yyail BbIXOAMT 3a npefenbl obnactu npumMmeHeHus asbika SCL. Ecnu Bonpoc
pesepBupoOBaHMS BO3HWKAET NpU OTOOPaXeHWM CcTeka, [AO/MKHbl OblTb YKasaHbl [AONOSHUTEsbHbIE MNapameTpbl,
cneymdunyHble ansa yposHsa SCSM. lMpu mx oTcyTcTBUM (eC/iM HeobxoAmmo) MOXeT ObiTb BBeAeH Habop 4vacTHbIX
napameTpoB R Hanpumep, B Toukax gocTyna. /3-3a yacTHOW npupopbl NnapaMeTpoB pe3epBUMPOBaHWE Ha WX OCHO-
BE MOXEeT okasaTbCsl HeycnelwHbiM ans |[ED-ycTpoiCTB pasHbiX WU3roToBuUTENen. TUMUYHBIM MPUMEPOM SBNSETCA
ceTb Ethernet ¢ konbueBoli TomosiorMein Ha OcHoBe koMMyTaTopoB. OHa obecrneuvMBaeT pe3epBUpOBaHVe Mnpu
0TKa3e 04HOro KoMMyTaTopa B KO/bLe, O4HAKO ee He BUAHO B haiine SCD.

- Pe3epBupoBaHne Ha ypoBHe npusioxeHnda. OHo mogenupyetcsa Ha A3blke SCL. TUNUYHBIM MPUMEPOM ABSSA-
eTcA OCHOBHOe M pe3epBHOe |ED-yCTPOWCTBO pesnieiHon 3awmTbl (Ha3BaHHble YCMOBHO 3aliUTa MarnmctpasibHOro
nposoga 1 n marmcTpasibHoro nposoga 2). Kaxablii ak3emnnsp IED. obecnedvBarowmii pesepBmpoBaHme npuso-
XEHUS, ABHbIM 06pa3oM CMOAesMpoBaH U MMeeT COBCTBEHHOe uMMsA. B chaitne SCD Takke mMogenupytoTcs nwobble
JonosiHuTeNbHble NOACEeTN CBA3W, NPeACTaB/fieHHble SABHbIM 06pa3oM. J1lobyl kKoopAMHAUMIO pe3epBHbIX (YHKLMI
BbINO/HAT LN. KOTOpble peasi3yroT 3T YHKLUN.

7 Tunbl painnoB onucaHua Ha A3bike SCL

dalinbl a3blka SCL cnyxar gns obMeHa AaHHbIMU MeXAy pas/IMYHbIMU CPeAcTBamMy yrnpaB/ieHUst KOHdury-
pauueii — BO3MOXHO, OT pasHbIX M3rotoBuTeneii. O6MeH fdaHHbIMM Ha sA3blke SCL pelwaeT No MeHblleli mepe
yeTblpe pas3/nyHble 3adayu, No3aToMmy A1 0bMeHa MHopMauuein Mexay cpefcTBamy MPOrpaMMUpPOBaHUsS Mpu-
MEHSIOT YeTblpe Buga haiioB SCL ¢ pas/MyHbIMK pacluMpeHusiMu. B To ke BpPeMsi COAEPXUMOE Kaxaoro chaiina
[O/MKHO MNOAYMHATBLCS NpaBuiam sidblka KoHdurypaumm noactaHumm SCL, koTopble onpegeneHsl B pasgene 8
HacTosilero ctaHgapTa. Kaxablii dhaiin fo/mkeH cogepxatb ykasaHue Ha BEpCcUi0 M HOMEpP BEPCUM, YTO MO3BOSNT
pasnuuyaTtb pas/inyHble BEpPCUU OAHOT0 U TOro e chaiina. STo 3HAUUT, YTO KaXKAOE CPEeLCTBO NPOrpaMMUpPOBaHUSA
[LOJHKHO XpaHWUTb MHCOPMAaLMI0 O BEPCUM U HOMEpPE PEBU3UM MOCNELHETO 3KCMOPTUPOBAHHOINO chaiina win cHosa
CUNTbIBaTb NOCNEAHUIA MERLLMIACA doaiin, YTOObI ONPeaennTbL ero BEpCHuio.

MpumeuaHne — Bepcusi nageHTUdUumpyeT Bepcun daiina SCL, a He Bepcuum Mofgesneil AaHHbIX, MpUMEeHsieMble
CO CPeLCTBOM NPOrpamMMupoBaHnsi Bepcun mogeneii faHHbIX onpeaensitoTest cpeAcTBaMy NporpaMMypoBaHust

PaznuuatoT cnegyowme tunbl paiinos SCL.:

daiin *.ICD gnsa onncaHus Bo3MmoxHocTtei IED-ycTpoiicTBa (IED Capability Description)

Mepefaya faHHLIX U3 CPEACTB ynpaBneHus KoHdurypauueit IED- ycTpolicTBa B cpeacTsa ynpasfieHust
KOHQOUIypUpoBaHNMEM CUCTEMbI (COOTBETCTBYET nepeuncrieHnsm b) u c) B pasgene 5). OT0T dhaiil onucbiBaeT
BO3MOXHOCTK |ED-ycTpoiictBa. OH JO/MKEH codepxatb poBHO ogHy |ED-cekumio (pasgen) ans toro |IED-ycTpoii-
CTBa, BO3MOXHOCTW KOTOpPOro onucbiBatoTcs. WMms IED pgomkHO npeacTtaBnAtTb coboli wabnoH (TEMPLATE).
Kpome TOro, cpaitn gonxeH cogepxatb HeobxoAuMble WabA0HbI TUMOB AaHHbIX, BKYas onpegeneHns tunos LN.
N MOXeT cofepxXaTb AONOSHUTESIbHYK cekuuio Substation, roe ums noactaHuMWM [O/HKHO MpeAcTaBnsATb CO6OW
wabnoH. Ecnu 3apgaH WwabnoH noactaHumu, npuBaska 3k3emnnsaspos LN KOCHOBHOMY 060py[oOBaHWIO yKasbiBaeT
Ha npepgonpeaeneHHyo yHKUMOHaNBHOCTb. Jllobas noacTaHuus, B KOTOPOA ucnonb3yetcs 370 |ED-ycTpoiAcTBO,
[O/MHKHA CcOornacoBbiBaTbCA C COOTBETCTBYHOLLEN TOMOSIOTMYECKON 4YacTbio noactaHumm (Hanpumep: LN CSWI.
npuBsi3aHHOMY K o6opyfoBaHuio Tuna CBR, paspelleHO TONbKO ynpasneHve Bblkatouvatenem; CILO, npusssaH-
HbIi K pa3beduHWUTEN0, peann3yeT COOTBETCTBYIOLLYIO N0rMKy O/10KMPOBKKM). MOXET CyLlecTBOBaTb AOMNOSHUTENb-
Has cekumsa Communication, onpegenstowias no ymoa4aHuio BO3MOXHbIe agpeca ans IED-ycTpoiicTea.

daiin *.SSD gnsa onucaHmsa cucteMHoi cneundmnkauum (System Specification Description)

Mepepaya [aHHbIX U3 YTWIUTbI CUCTEMHONW crneuudmkaumn B CpeacTtBa KOH(UIypupoBaHWUS CUCTEMbl. ITOT
haiin onvcbliBaeT OAHOMMHENHYI0 CxeMy noAcTaHuum u Heobxoaumble LN. OH AO/KeH cofepxatb CEKuuo onuca-
HUS MOACTaHUMK, Heobxogumble WAabGMoHbl TUMNa AaHHblX U onpegenenms Tunos LN. Ecnu LN. pasmeleHHble B
cekumm Substation, ewe He pasmelleHbl B IED-ycTpoiicTBe, ccbiika Ha |IED-ums (3HaueHne aTpubyTta iedName
ana anemeHta LNode) pomkHa 6biTb None (otcytctByeT). Ecnm LN B cekuum Substation He npuBs3aH
K IED-ycTpoiicTBY, a TaKkke He WMEEeT 3aflaHHOro Tuna, To B cooTBeTcTBUMM ¢ MOIK 61850-7-4 onpegensietcs
TONbKO o0653aTenibHas 4acTb 3T0or0 LN. Ecnm yactb SA-CUCTEMbI YXE W3BECTHA, OHAa MOXEeT AOMOMHUTENbHO
pasmeLyatbes B cekumax IED n Communication.

®aiin *.SCD ansa onuncaHusa koHdmrypauum noactaHumm (Substation Configuration Description)

Mepegaya [JaHHbIX W3  CPeACTB  ynpaBieHus  KoHdwurypauveid CcucTeMbl B CPeAcTBa  ynpaBfieHus
KoHgourypaumeii |IED-ycTpoiicTBa (cooTBeTCTBYeT nepeuuncreHusm d) n €) B pasgene 5). ITOT haiin coaepxnT Bce
IED-yCTpOiicTBa, CEKLUI0 KOHUTypaLum CBA3M 1 CEKUMI0 ONUCaHUS NOACTaHLUNN.

11



FOCT P M3M 61850-6—2009

daiin *.CID gnsa onucaHus ckoHdgurypmposaHHoro IED-ycTpolictea (Configured IED Description)

Mepefaya faHHbIX U3 CPeAcTB ynpasneHus KoHdurypauvein IED-yctpolictBa B IED-ycTpolicTBo. OnuckiBa-
€T WHCcTaHumpyemble |ED-ycTpoiictBa B pamkax npoekta. Cekuma Communication cOAepXWT Tekywuii agpec
IED-ycTpoiicTBa. MoxeT cyuiectBoBaTb cekuusa Substation, oTHocswasca k gaHHomy IED-ycTpoiicTBy, TOrga
3HaYeHMA ee VMMEeHW [OJ/KHbl OblTb Ha3HayeHbl B COOTBETCTBMM C MMEHaMu, cneundmyHbIMU A/18 npoekTa. 3T0
thaiin SCD, KOTOpbIi MOXeT 6blTb pa3obpaH [0 YPOBHSA, WM3BECTHOrO paccmatpusaemomy |ED-ycTpoicTBy. Ecnu
NpYMeHsieTcAa cxaTue, npegnoyvTeHne 4O/HKHO ObITb 0TA4AHO MeTodaMm, cooTeeTcTByowmMM RFC 1952,

Bonee copmanbHoe onpefeneHne 6GOMbLUIMHCTBA OrpaHUYeHuidi ANs JaHHbIX YacTeil NpuBOAWTCH B CUHTaK-
cuce XML schema B npunoxeHun F. CnegyeT obpatvTb BHMMaHuWe Ha TO, YTO B CXeme MOryT OblTb OnucaHbl He
BCE OrpaHuM4yeHns B OTHOWEHUW uMmeH IED-ycrpoiicTB M noAcTtaHuuu, ynoMsiHyTble Bbille. UTOObl MOHATb 3/1eMeH-
Tbl, U3 KOTOPbIX COCTOUT CXema, HeobxoAMMo obpaTuTbCcAa K pasgenam 8 u 9 HacToswero craHgapta. Bmecte c
Tem cnegyet obpaTuTb BHUMaHWE Ha TO, YTO 3TO (popmasibHOE onpefesieHne AaeTcs UCKIUYUTENbHO B MHAopma-
UMOHHBIX LEenifaX U He OTHOCUTCHA K HOpMartuBHOMY onpefesieHnio sA3bika SCL. Kpome TOro, B cxeme MOryT ObITb
onncaHbl He BCe YNOMSAHYTbIE BbIlLe OrpaHUYeHns B OTHOLIEHUN UMeH |[ED-ycTpoiicTBa U noacTaHuum.

IED-yCTpOiCTBO, KOTOpOE, Kak CcuMTaeTcs, peannsyeT cepBep B COOTBETCTBUM C cepueli CcTaHAapToB
M3K61850, gomkHO conpoBoxaatbcs dhaiinom ICD mnam cneumwanbHoli YTUAMTOM, CNOCOGHON reHepupoBaTtb doaiin
ICD. OHO MoOxeT wucnonb3oBatb paitn SCD, cONpoBOXAaeMbli COOTBETCTBEHHO YTUAUTON, KOTOpas MOXeT
ncnonb3oBaTe haiin SCD ANns KOHMIypuMpoBaHWs KOMMYHUKaUMOHHOW uyacTu IED-ycTpoiictBa M3 3toro chaiina
SCD ¢ yyeTom orpaHuyeHunii, 3asBfieHHbIX B dpaine ICD.

8 A3bIK SCL

8.1 MeTogz cneuundmkauum

A3blk SCL co3gaH Ha ocHoBe sA3blka XML (cm. (10J — (14]).

Onpepgenenne ero cuHTakcuca onucaHo kak W3C XML schema. B ocTanbHbIX pasgenax npuBefeHo onpe-
feneHvne cooteeTcTBytowein XML schema ans s3bika SCL U 06bACHEHO ee UCMOoNb30BaHWe B TEKCTe C WAMCTPU-
poBaHveM noAXoAAWMMY (HEMOMHbIMK) MNPUMEepaMy UCMONb30BaHUS OOBSABMEHHbIX CheLManbHbIX BO3MOXHOC-
Teil. Tawke nNpeabsBneHbl OOMOMHUTENbHbIE MUCbMEHHblE TPeboBaHWs, OrpaHUYEeHMs M OTHOLUEHMS K OOBLEKTHOW
MoAenu, KoTopas [O/DKHA WCNOoMb30BaThCA WU NPOBEPATLCA MYyTEM CUMTbIBAHUSA MPUMIOXKEHUS WU NOCTPOEHUS
(paiina SCL. MonHoe HopmaTuBHOe onpedeneHne XML schema npuBegeHo B npunoxeHun A. B npunoxeHun A
Takxke npuBefeHo hopmasibHoe onpefeneHve Tex orpaHuyeHuid, koTopble nerko chopmynupytotes B XML schema.
OrpaH/yeHnst B OTHOLUEHUN OOBLEKTHON MOAE/NM, KOTOpble OTCYTCTBYIOT WM HE MOryT 6biTb /1erko chopmynnpoBa-
Hbl B XML schema, A0N0AHUTEIbHO ONMcaHbl B COOTBETCTBYIOLLMX pasgenax.

UTO6bl COXPaHUTb CMHTAKCUC CXaTbiM U paclumpsemMbiM, N0 HEOOXOAUMOCTU MPUMEHAIOT TUMNOBbIE CpeAcTBa
XML schema, TemMm cambiM BBOAUTCA CTPYKTypa Hac/efoBaHWs 3/1eMEHTOB cxeMbl. CTpyKTypa Hac/efoBaHus
OCHOBHbIX 3/1eMeHTOB fA3blka SCL noka3aHa Ha pucyHke 4 B Buae cxembl UML. Cxembl UML MOryT Takke nokasbl-
BaTb OTHOLUEHWS BK/IHOYEHUA Mexay anemeHTamy a3blka SCL. CnepyeT MMeTb B BUAY, UTO 3TU OTHOLLEHUA SABNS-
IOTCA OTHOLWIEHUSAMU Mexay 3anemeHTamu A3blika SCL. a He mexay obbekTamu, npeAcTaBfieHHbIMU 31IeMeHTaMu Y
nokasaHHbIMW Ha puUCyHKe 2. TeM He MeHee 6blna cAesaHa MnonbiTKa COXpPaHWTb OTHOLLEHUA 3nemMeHToB XML
HaCTONbKO 6/IM3KMMM K OTHOLLEHUSIM 06BbEKTa, HACKOIbKO 3TO BO3MOXHO.

B cxeme ncnonb3yloTesa criegylolime cornalleHns B OTHOLWEHUN NpUcBanBaHns UMeH:

- IMeHa TUMNOB CXEeMbl HAYMHAOTCS CO CTPOYHOI BYKBbI t (Hanpumep, tSubstation):

- onpegenexHns rpynnbl aTpnbyTOB HAUYMHAKTCA C akpoHUMa ag, (Hanpumep, agAuthorization);

- UMeHa aTpubyTOB HAUYMHAKOTCSA CO CTPOYHOW BYKBbI (HUXXHWIA PerncTp knaeunatypbl) (Hanpumep, nate);

- IMEHAa 3/1IEMEHTOB HaYyMHAaTCA C MPONMCHOW GYKBbI (BEPXHUI PErNCTP KnaBuaTtypbl) (Hanpumep, Substation).

Moutn Bce anemeHTbl A3blka SCL aBNATCA Npou3BoAHbIMKM OT 6aszoBoro Tuna tBaseElement (cm., Hanpu-
Mep, PWUCYHOK4), 4TO MO3BONSIET [06aBNATH K 3/1IEMEHTY MOSICHUTESNbHbIA TeKCT Text u cekumu Private uyacTHbIN.
OH TakkKe nossosseT [06aBnATb AOMOSHUTENbHbIE Noapaspsfbl 3/1EMEHTOB U aTpubyTbl M3 ApPYrMxX MPOCTPaHCTB
UMeH (MHbIX, Yem LeneBoe NPOCTPaHCTBO uMmeH http://www.iec.ch/61850/2003/SCL)—Takne 3/1eMeHThl, OfHaKo,
[OMKHbI CHavana NosiBUTLCA cpean Bcex Moapas3psaoB 3/1EMEHTOB. 3TO NO3BOJSET JIETKO BbINOSHUTL paclumpe-
HMA MOAENN, B TOM YMC/Ie YaCTHbIE.

VimeeTcs cnepytowmii ypoBeHb TUNOB 3/1eMEHTOB, 6asupytowwmxcs Ha tBaseElement:

-tUnNaming gob6asnsieT gononHUTeNbHbIA aTpubyT onucaHus desc:

- tNaming go6aBnsieT AONONHUTENbHbIV aTpMByT onucaHms desc n obs3atenbHbIl aTpubyT UMEHN naTe;

- tIDNaming go6asnseT atpubyT onvucaHusa desc 1 o6a3atenbHbIli atpnbyT naeHTudukaropa id.
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Bo Bcex npegblgywimx Tunax desc siBNSIETCA HOpMaM3oBaHHOM cTpokoir XML (XML normalizedString), To
€CTb CTPOKOI, He cofepxalleil ynpaBnsoWMX CMMBOMOB BO3BpaTa KapeTku, nepeBofja CTPOKM WAM CMMBOMA
Tabynauum. Ero 3HauyeHVeM NO yMONuYaHWi0 SIBNSieTCSA MycTas CcTpoka. ATpubyTbl nate u id oTHocATCA K Tuny
(Name, TO ecTb SIBASAOTCA Takke CTpoKamu, He coAepXalumy ynpasistoowux CUMBOMOB BO3BpaTa KapeTku, ne-
peBoja CTPOKM 1Ay cMMBOa Tabynsaummn, HoO OHM He MOTyT OCTaBaTbCs NYCTbIMU.

Co3pgaHHble OTHOLUEHUS HacnefoBaHus A1 06bEKTOB 3HEeprocucTeMbl NnokasaHbl Ha cxeme UML (cm. pucy-
HOK 4). B CBSi3W C OTHOLUEHUSIMU HAacnefoBaHWs aTpuvbyTOB WM Tpynn aTtpubyToB Mpu OnNpefeneHun anemeHTa
HernocpeACTBEHHO OMNpefenstoTcs He Bce aTpubyTbl. TeM He MeHee B MOCAeAylWUX pasfjernax Takke COAEepXUT-
€S onucaHve HacnegyeMbix aTpubyToB (BO3MOXHO, CO CCbIJIKOW Ha Npeapblayliee onucaHue).

[ns ynydweHna cerMeHTauum M MHOrOKpaTHOro MCNosib3oBaHus BCA cxema SCL pasfeneHa Ha HeCcKOSbKo
haiinos, cogepxalinx onucaHmsa Tunos (Tabnuua 1).

Tabnuua 1 —daliinbl, BXxogsuwme B onpegenerne XML schema sasbika SCL

Mms dhaiina Onucaxune

SCL_Enums.xsd Mepeuncnmmble TUNbl, NnpumeHsemble B XML schema

SCL_BaseSimp!eTypes xsd MpocTble 6a30Bble TUMbI, NPUMEHSIEMbIE APYTMMM KOMMOHEHTaMMN

SCL_BaseTypes xsd OnpegenexHust COCTaBHbIX 6a30BbIX TUMOB, NPUMEHSEMbIX APYTVIMU
KOMMNOHEeHTamu

SCL_Substation.xsd OnpegeneHne cCUHTakcnca B OTHOLLEHUN nogcTaHumm

SCL_Communication.xsd OnpefgenexHne CMHTaKcmMca B OTHOLLEHUN CBA3N

SCLJEDxsd OnpegeneHue cMHTakcnca B OTHowweHun IED-ycTpoiicTBa

SCL_DataTypeTemplates xsd OnpejeneHve CUHTakcuca B OTHOLLEeHWM WwabnoHa Tina gaHHbIX

SCL.xsd OnpepgeneHne cMHTakKcnca ocCHOBHO cxembl SCL, kKoTopoe onpe-
AensieT KOpHEBOW aneMeHT kaxaoro davina SCL

B pganbHelwmx pasgenax, COAepXalluMx OonpefesieHne Cxembl, npegnonaraetcs, 4Tto dpaiin onpeneneHuns
cxembl SCL HaumMHaeTcs cnegylowmm o6pasom:
<?xml version-'I-O** encoding-'"UTF-8**9>
<xs:schema targetNamespace=mhttp7/www.iec.ch/61850/2003/SCL~
xmins:scl="http7Mww.iec.ch/61850/2003/SCL"
xmins="http7Avww. iec.ch/61850/2003/SCL"

xmins:xs-"http://ww.w3.0rg/2001/XMLSchema*
elementFormDefault-'qualified" attributeFormDefault-'unqualifiecT
finalDefauit-'extension” version="n.n">

34ecb n.n ykasbiBaeT Bepcuio A3bika SCL. Jna HacToswero ctaHgapta ato 1.0.

Cxema 3akaHymBaeTCcs Terom

</xs:schema>

B cnepyowmx pasgenax v nogpasfenax ata 4yacTb CXembl He nosTopsieTca. NonHoe onpefesieHne cxembl
C YKa3zaHueM COAEepPXMMOro BCex NprBeAEHHbIX Bbile (haitfioB cM. B NPUAOXKEHNM A.

UML-cxeMa, npuBeaeHHasn Ha pucyHke 4, AaeT obLiee npeAcrasfeHne 0 CTPyKType cxembl SCL.

BasoBblii anemeHT A3blka SCL ABNseTca nNpou3BoAHbIM OT Tuna cxeMbl tBaseElement. koTopblii NO3BONSET,
Hanpumep, cogepxatb onpegenenns Private n Text. Kpome Toro, anemeHT A3blika SCL A0/MKEH cofepxaTb OOUH
anemeHT Header (3aronoBok) Tuna tHeader n MoXxeT cogepxaTtb 3nemMeHTbl Substation Tuna tSubstation, cekuuto
Communication Tmna tCommunication, anemeHTbl |IED-ycTpolictBa Tvna tIED u cekumio DataTypeTemplatesTnna
tDataTypeTemplates. Bce Tunbl 3TUX 3/IEMEHTOB PacCMOTPEHbI B CeAYOLMX pa3genax.

[Nsi HEeKOTOpbIX C/ly4yaeB BaXeH WCMOMb3yeMblli 3HauYeHusMU chopmaT daHHbiX. BO Bcex cnydasx, korga
3TO BO3MOXHO, CXema onpegenset TUN [aHHbIX W, CnegoBaTtesibHO, WX KOAMPOBKY (/ieKkcuyeckoe npepcrasrie-
HMe). Ho gaxe B Tex cny4yasx, Korga 3TO HEBO3MOXHO, AO/DKHO ObiTb MCMOb30BaHO KOAMpOBaHME Tuna AaHHbIX
B cooTtBeTcTBMM ¢ XML schema. Bce 3HauyeHus 3neMeHTOB sBASKTCA cTpokamu XML schema, ecnm uHoe He
BbIPKEHO SIBHbIM 06pa3oM; BCe 3HAYeHUs aTpuOYyTOB SABMASKTCA HOPMa/IM30BaHHOM cTpokoi Tuna XML schema
(XML normalizedString), TO eCTb B HMUX He [OMNycKatTCA CUMBO/bI Tabynauum ©  ynpaBnsowme CUMBOSbI
BO3BpaTa KapeTkm W nepeBoja CTPOKU. [anbHeilume orpaHuyeHnss cdopMy/IMpoBaHbl B HACTOSLLEM CTaH-
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Japte, a Takke B cepuum cTaHgaptoB M3K61850 (B OCHOBHOM B cepuu cTaHgaptoB M3K61850-7,
M3K 61850-8-1, M3K 61850-9-1 1 M3OK 61850-9-2). Ccbinika Ha ntobble Tunbl gaHHbIX XML schema odopmnseTcs
npedgukcom xs:. Hanpumep. xs:decimalAnn kogMpoBaHWs AecATU4YHbIX yucen. OAnsa ypobcerBa B Tabnuue 42 npu-
BeieHbl 06Lme cBefeHns 0 KoAMPOBaHUM 60/bLLIMHCTBA TUMNOB, NMPUMEHAEMbIX C A3bIKOM SCL.

tBaseElernent
 {
tHeader 1 SCL 0..1_| tDataTypeTemplates
+Header +DataTypeTemplates
Q
0.n
+Substation 0.n
tSubstation
+ED tED

+Communication J, 0.1
tCommunication

PucyHok 4 — O6uee npefcTtasnieHne o cxeme SCL B Buae cxembl UML

8.2 PaclumpeHus a3bika SCL

8.2.1 O6wasn yacTb

Ba3oBblii s3blk SCL, kak onpefeneHo B HACTOsILEeM CcTaHAapTe, NpefHasHauyeH Ans cneuvasnbHbIX Lenen,
onncaHHbIX B pasgene 5. OgHako ANS BbINOSHEHWS AOMNOMHUTENbHBLIX 3a4ady MPOEKTUPOBaHUA U pa3paboTKU OH
MOXeT OblTb WMCMOMb30BaH C 60MbLUMMW WM MEHBLUMMW PaCLUMPEHUAMU — HanpumMep, AOMNOSHUTESNbHbIMU aTpu-
6ytamu. Kpome Toro, ans ypoBHs SCSM OH OCTaB/SIeT HECKO/IbKO OnpefefieHunid, 3aBUCHMMbIX OT CTeKa CBA3M.
Bo3amoxHocTu paclumpeHnus a3blka SCL paccmoTpeHsl B 8.2.2 — 8.2.7.

8.2.2 PacluvpeHus Moaenu faHHbIX

PacluivpeHua mofenn OaHHbIX 3@ CYEeT MCMOJSb30BaHUA ceMaHTuyeckn HosBbix LN v DO nogumHAlTCcA npa-
BW/1aM. YCTaHOB/IEHHbIM B cepun cTaHgaptoB M3K 61850-7 gnsa paclMpeHuid, 1 onpeaenstoTcs MpUMeEHEHNEM
Aa3blka SCL kak meTaasblka MOAEeN AaHHbIX, TO eCTb MAEHTUUKaLUUSA 3/1EMEHTOB MOJE N AAaHHbIX He NOosBNSAeTCA
B CaMOM CUHTakcuce f3blka. O6nactb MMeH knaccoB LN. atpubytsl DATA n CDC onucbiBaloTcs Ha s3blke SCL
nyTeM 3asiB/ieHVWs1 COOTBETCTBYHLLMX 3HAYeHWi NPOCTPaHCTB UMEH B COOTBETCTBYHOLWMX aTtpubytax DATA. Ecnu
Heo6XoAMMbI AONOJTHUTE bHbIE 6a30Bble TUMbI AaHHbIX, OHW AO/DKHBI ObITb ONpeAesieHbl Kak PaclUMpeHne CXeMbl.

8.2.3 [JononHutesibHaa ceMaHTvKa AN CyLLeCTBYHLNX 31EMEHTOB CUHTaKcuca

HekoTopble A3blKOBble 3nemeHTbl SCL, Takme, kak desc u Text, uMeloT c€1abo BbIpaKEHHYIO CEMaHTUKY,
KoTopasi MOXeT ObiTb pacluMpeHa 3a CYeT HEeKOTOpbIX NPUIOXKeHWA. HekoTopble 3/1eMeHTbl, Takue, Kak 3/M1eMeHT
napameTtpa P, 6blin crneunasibHO OCTaBfieHbl OTKPbITbIMU. CemMaHTUka (4ONOSHUTE IbHAA CeMaHTMKa) 3TUX 3NeMeH-
TOB [O/kHa ObITb onpegeneHa Ha ypoBHe SCSM. 3TO BbINOJSIHAETCA MyTEM OnpefesieHns 3HadeHus type (Tun)
Ans napameTtpa P ¢ cO6CTBEHHOW CEMAHTUKON.

8.2.4 OrpaHu4eHus TUMOB AaHHbIX

Vcnonb3oBaHne TUMNOB faHHbIX Ha ocHoBe XML schema Ha CUMHTakCM4YeCKOM ypOBHE MNO3BOJISIET OrpaHuynTb
AVana3oH HeKOTOpbIX 3HayeHuin. OrpaHnyYeHne UCMonb3yeT OAUH M3 paspelUeHHbIX NOATMMNOB A/ TUNOB, onpeje-
NIEHHbIX B 3TOM 6230BOM S3bIKE.

8.2.5 TlpocTtpaHcTBa MMeH XML

Bcem anemeHTam TeroB MOryT 6bITb f06aBneHbl Tern (nogtern) n atpubyTol. pyM aTOM OHM [O/DKHBLI NPUHAL-
nexaTb 3afaHHOMYy MpocTpaHCcTBY MMeH XML cCceMaHTWUKOW, 3afaHHO ANns BceX 3TUX 3/1eMeHTOoB. /lcnosb3oBaH-
Hble MPOCTPaHCTBA UMEH [O/MKHbI ObITb onpefesieHsl B rnaBHoM Tere (SCL). 3TO NpoCcTpaHCTBO MMEH He [AO/MKHO
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ObITb TakMM >XXe. Kak U uefieBoe MpOCTPaHCTBO MMeH cxembl SCL. [ YacTHbIX NPOCTPAHCTB UMEH MPUMEHSETCS
abbpeBmnatypa BHYTPEHHEro MpOCTPaHCTBA MMEH, KOTopas HauMHaeTcs co 3Haka e. lpumep cTaHAapTHOro pac-
LUMPEHNs A1 KOMMOHOBKM OAHOMIMHEHOW CXeMbl UM CXeMbl CBS3W npuBefeH B npunoxeHun C. MpocTpaHCTBOM
umeHn URI gaHHoi Bepcun 6a3o0Boro sisbika SCL, KOTOpoe No yMO/4YaHuio 6yAeT MCnonb30oBaTbCs Kak MpoCcTpaH-
CTBO MMeHW BO Bcex hainnax SCL, agnseTtcs:

xmins scl="http://www iec ch/61850/2003/SCL"

Bce cpefctsa nporpammMuMpoBaHus, COOTBETCTBYIOLLME HACTOSALWEMY CTaHOapTy, AO/MKHbl MMETb BO3MOX-
HOCTb MMnNopTMpoBaTthb cpaiin SCL ¢ onpegeneHusmMyu MNPOCTPAHCTB MMEH U NO MEHbLUe Mepe Mo YMOAYaHuo
NHTepnpeTMpoBaTb 6a30Bblii A3blk SCL Kak MPOCTPaHCTBO WMMeH. [MpocTpaHCTBa WMMEH, OT/IMYHble OT 6a30BOro
A3blka SCL 1 He ono3HaHHble cpefCcTBOM MporpaMMuMpoBaHus, OyayT UrHOpPUpoBaTbCA. DTO. B YACTHOCTW, O3Ha4a-
€T, YTO WHCTPYMEHT nporpaMmupoBaHus |ED-ycTpoiicTBa. KOTOPbIA 3KCNOPTUPYET AaHHblE CBOEr0 COOCTBEHHOMO
npoctpaHcTBa MmeH XML B ¢paiin ICD, He OpueHTUpPOBaH Ha TO, YTO AaHHas MHcopmaums [O/HKHbIM 06pa3om
XpaHuTca B (paiine SCD, nocTynawwem W3 yTUAUTbl KOHburypatopa CUCTeMbl WK OPYrol YTUAWUTbI U3roTOBUTENS
IED-ycTpoiicTBa.

MpumeyaHnel — SCL-cxema NOCTpoeHa TakMM 06pa3oM, YTO eC/M B 3arofioBKE ykasaHbl 4YaCTHble MPOCTPaH-
CTBA MMEH, HO COOTBETCTBYILUME CXEMbl HeusBeCTHbl, XML-BepudmkaTtop BCe e CrnocobeH BbINOHUTE NPaBUIbHYHO
npoBepky haiina (y uvacTeil, KoTopble He onpefeneHol B SCL-cxeme, BepucmkaTop, kak NpasBu/io, TOMbKO MPOBEpSET,
BEPHO /1N OHU CHOPMMPOBaHbI).

MNpumeyaHne 2 — SCL-cxemoli NpeaycMOTPEHO, 4TOObl 3/1EeMEHTbl M3 YacTHbIX MPOCTPAHCTB WMEH MosBAS-
nuck B haiine SCL nepeg anemeHTamu, onpegeneHHsiMu B SCL-cxeme.

8.2.6  Yactu Private

[nsa HebonbluMX paclypeHuii Npy U3roTOBMIEHMU UMW BbINOJIHEHUM CMeunasbHOro npoekta MoryT 6biTb UC-
nosib30BaHbl YacTu Private (YacTHble). MpeumyLlecTBOM yacTeli Private ABnseTcs coxpaHeHne coAaepXMMOro AaHHbIX
npu obMeHe AaHHbIMK MeXay cpeacTBamy NPorpamMmmmnpoBaHus.

CyLHOCTN daHHbIX Private nosABASTCA Ha HECKONbKMX YPOBHAX SCL. Cogepxummoe 3Tux XML-31€MEHTOB,
Kak BugHO n3 SCL. — npo3pauHblii TekcT. Ecnn vacTb Private cogepxut XML-AaHHble, TO OHa AO/HKHA MCNOsb30-
BaTb SIBHbIM 06pa30M NPOCTPAHCTBO MMEH, KOTOpPOe He MOXeT ObiTb NPOCTpaHCTBOM MMeH SCL. dnemeHT Private
NO3BO/ISET TaKXe AenaTb CCbIKM Ha apyrue daiibl yepe3 URL Ha cBoeM aTpubyTe source (MCTOYHMK).

JaHHble B pamkax CpeacTB yTUAUT Heobxoammo obpabaTbiBaTb credylowym obpa3om. YacTHble AaHHble
npuHagnexar yTunute B COOTBETCTBUM C €e KaTeropviein (Hanpumep, reHepatopy usobpaxeHus). Bnageneu paH-
HbIX UMEET MpaBO WM3MEHATb WX COAEPXMMOE, W, Kak Nnpasuso, TOJIbKO OH CNOCO6eH uX WHTepnpeTupoBaTb. Bce
OoCTa/lbHble CpeacTBa NPOrpaMMMpPOBaHNS, CUYATbIBAKOLME YACTHble [aHHble, OO/DKHbl COXPaHATb WX COAEPXM-
moe npu umnopte SCL n BoccTaHaBNMBaTb MX B TOM Xe CamMOM MeCTe, eCcnn COo3faeTca WM 3KcrnopTupyeTcs
thaintn SCL, cogepxalyuin aTy yacTb.

UacTHble fdaHHble, NpefHa3HauyeHHble ANS pasfMuHbIX Lenel, AO/MKHbI pas/imyatbCs MO 3HAYEHW CBOEero
aTpubyta type (Tun). Ecnv ero Mcnonb3ytoT U3roTOBUTENN, 3HAYEHWe 3TOro aTpubyTa type AO/DKHO HauMHaTbCA C
yacTu CTPOKM, onpefensiemMoin N3roToBuTenem.

AnemeHThl Private numetot Tvn cxembl tPrivate, KOTOpbIi onpefensieTcs cneaywmum 06pa3om:
<xs:.complexType name="tPrivate" rmxed="tnje">

<xs:annotation>

<xs documentation xmklang-'en’* Allows an unrestricted mixture of character content, element content and
attributes from any namespace other than the target namespace, along with an optional Type attribute®*.
</xs: d ocumen tatio n >

</xs.annotatk>n>

<xs:complexContent mixed="true">

<xs:extension base="tAnyContentFromOtherNamespace">
<xs attribute name="type" type="xs:normalizedString" use-'optionar/>
<xs:attribute name="source" type-'xs anyURT use="optionar/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

Ix JonyckaeTcsa HeorpaHuWyeHHoOe CMelnBaHWe COoAepXaHuss CUMBOJIA, COLEpPXaHUA 3nemMeHTa U anVI6yTOB
ni6oro NpocCTpaHCTBa UMEH, KpoMe LenneBoro npocTpaHcTea MMeH, HapAaay € AOMOJIHUTE/IbHbIM anVI6yTOM ™™na.
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ATpuGyThl anemMeHTa Private onpegeneHs! B Tabnue 2.

Tabnuuya 2—ATprbyThl 31emeHTa Private

ATpnbyT CmbIC/, Ha3HavYeHune

type Mo3BoNSeT pas3nMyaTb YacTHOE Ha3HAUEHVE COAEPKMMOro 3/1EMEHTOB. B type [0/MKHO
ObITb BK/IIOYEHO MUMS WU3rOTOBUTENS MM HA3BaHWE CPeAcTBa MNpPorpammMupoBaHus, Mop-
TBEPXAAIOLLEE €ro YHUKAIbHOCTb

source URL (ccbinka) Hekoero chaiina, coaepxawero yacTHyt WHdopmauuto Mporpamma o6-
paboTkn coxpaHsieT Tonbko URL, a He cogepxumoe cpaitna (cogepxvmmoe ocTaetcs
Tam, rge 6bl710; COXpaHeHMe COLEePXUMOro He siBnAseTcs hyHkuueiln nporpamMmbl obpa-
60TKN)

8.2.7 [Opyroii cmHTakcnuc XML

Ons pgpyroro XML-thaiina B uensax pacwuvpeHus mogenu faHHbiX SCL AONOSHUTESIbHbIMW O0ObEeKkTaMu Wn
aTpubyTamm MOXeT MPUMEHATHCA COBEPLUEHHO HOBbIA CTaHAapTU3MPOBAHHbLIA WM YACTHBIA CUHTaKCUC Ha OCHOBE
a3blka XML. B 3aTom cnydyae B Takom HoBoM XML-chaiine 6yayT onpedeneHbl CCbIIKM HAa OGBLEKT, KOTOpble coAep-
xarca B mogenu SCL, U npu uaeHTUMKaumMm 0O6beKTOB [AO/kHa cobnwogaTbes uaocodus NpUCBOEHUS UMEH,
M3I0KEHHass 51 HacTosiwem cTaHgapTe [1s CBSA3M C TakMMu AONOAHWUTESNbHbIMM XMI -chalinamm MOXeT ObITb uC-
nosib3oBaH aTpmnbyT source anemeHTa Private.

8.2.8 Kpatkoe 3akntoyeHue: NpuMeHMMOCTb HaCTOSLLEro cTaHaapTa A4 ynpasieHns paclumpeHnsamm

VHCTpymeHTanbHOEe cpeAcTBO (YyTWAWTa), 3asB/IEHHOE Kak COOTBETCTBYHLLEe HacTosleMy cTaHaapTy, 4on-
XHO, KaK MUHUMYM, YyNpaBnsaTb paclUMpPeHUs MU CrieayowmmM o6pas3om:

- MMMOPTMPOBAaTb U 3KCMOPTMPOBATb OCHOBHOM cuHTakcuc SCL kak npocTpaHcTBO MMeH XML no ymonya-
HWIO; MOHMMAaTb BCE YaCTW OCHOBHOMO CMHTAaKcMca B OTHOLUEHWM BO3MOXHOCTel paccmaTpuBaeMbix |IED-ycTpoicTs
N OXMAAEMON (DYHKLMOHa/IbHOCTU CPeACcTB MPOrpaMMUpPOBaHIS;

- XpaHUTb BCE [aHHble B YaCTHbIX CEKUMAX W BCE 3/IEMEHTbl TEeKCTa M3 MMMNopTa B 3KCNOPT (ECAM OHU He
MoAMMUMpOBaHbl CneunanbHO B CpeAcTBax MporpaMMupoBaHnsl). XpaHuTb Bce AaHHble |ED-yCTpoicTB, KOTOpble
He y4acTBYyHT B MpoLecce, ecnim akcnoptTupyetcsa SCD-caiin.

- NPVHUMaTb CWMHTAKCUYECKM KOPPEKTHble pacLUMpeHus NpocTpaHcTB umeH XML npu nmnopte 6e3 coobuye-
HMA 06 oLWKnBKe, faxe ec/iv UTHOPYPYETCH COOTBETCTBYIOLLIEE COAEPKMMOE.

8.2.9 Mpumep paclumpeHus

MpuBeneHHblli hparmeHT SCL-¢haiina nokasbiBaeT, Kak MOXHO WCMO/b30BaTb pacClIMPEHUS Ha OCHOBE
YyacTHOro npoctpaHcTBa UmeH XML Ans [ONOMHUTENbHbIX aTpubyToB XML, AONOAHWUTESIbHLIX 3/1EMEHTOB M ANA
XML-3n1eMeHTOB B npejesiax YacTu AaHHbIX 3n1emeHTa Private.
<?xml version-'1.(r?>
«m'—[1pumep paclunpeHHoro daiina:

- CanemeHTOM Private

- C MCNO/b30BaHNEM pacLUnpeHnii n3 Apyrux NPoCTPaHCTB UMEH

>
<SCL xmins-’http7 Avwwiecch/61850/2003/SCL" xmins:xsi=“http://www.w3.0rg/2001/XMLSchema-instance*
xsi:schemalocation="http://www.iec.ch/61850/2003/SCL SCL.xsd" xmins:ext="http://vAvw.private.org">
«Header id="SCL Example T1-I' nameStructure-'|IEDName"/>
«Substation name="baden220_132" ext.myAttribute-'my extension attribute"»
<ext:MyElement>This is my extension element«/extMyElement>
«Private ext hello="bla bla">This is my private element <ext dummy>with sub-elements</ext: dummy»
and a privately defined attribute«/Private>
«PowerTransformer name="T1" type-'PTR">
CnepyeT 06patuTb BHMMaHWe Ha TO, YTO BCe 3neMeHTbl (Bbilwe MyElement) U3 apyrMx NpocTpaHCTB MMEH
(BblLe ext), kpome npocTpaHcTBa HMeHSCL, no ymMmonyaHuio AO/MKHbI CTOSATL nepes, NtiobbiMu anemMeHTammn SCL.
8.3 Obwan cTpykTypa
JokymeHT SCL—XML HauuHaeTcs ¢ XML-snemeHTa prolog (nposor), 3atem crnefylT onpeneneHHble Huxe
anemeHTbl. Prolog cogepxuT ungeHtudmkauuio sepcun XML 1 NpuUMeEHSieMyl0 KOAUPOBKY CUMBOSOB. [Mpeanoytu-
TeNbHOW ABNseTcs koampoBka oopmaTta UTF-8. B anemeHTe SCL copgepXnTcs YacTb NosiHoro onpegenenuns SCL:
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<?xml version=M10" encoding="UTF-8*'?>
<SCL xnMns="http://www.iec.ch/61850/2003/SCL"

xmins:xsi="http://www. w3.0rg/200I/XMLSchema-insta nee"
xsischemalocation-'http//www.iecch/61850/2003/SCLSCLxsd">

<m- 3aecb uayT cekumn Header/Substation/[ED/Communication/DataTypeTemplates,
Kak onpegeneHo B pasgene 9—>
</SCL>

rae SCL.xsd — KOHKpeTHbIn dhaiin, cogepxawmin onpegenenHne cxembl SCL.

CnepyeT o6patuTb BHUMaHue: ans XML-npoueccopa 370 npegnonaraeT, yto onpegeneHne cxembl SCL (To
ecTb (haiifibl, NepeyncneHHble B Tabnuue 1) HaxoguTca B TOM XKe KaTasiore, B KOTOPOM HaxoguTcsa SCL-tpaiin
ak3emnnspa. Ecam aTo He Tak. TO 34ecb AO/MKEH OblTb yKasaH MOSHbIA NyTb K CXeme. B kayecTBe asibTepHaTuBbI
60MblWIMHCTBO XML-NpoLeccopos AONycKalT py4YHOe 3ajaHvie MOMOXEHUA CXeM (3a npefenamu [JOKYMeEHTa 3K-
3emMnapa).

OnemeHT SCL pomxeH cogepxaTb cekuuio Header m no MeHblieil mepe OAHY W3 CleAyloWmX Cekuuid:
Substation. Communication. |ED. DataTypeTemplates, —pAana KOTOpbIX HWXe MpMBELEHO nosicHeHne. Cekunn
Substation n IED MOryT nosiBUTbCA HECKOSIbKO pa3. PUCyHOK 4 paeT obuiee npeactasrneHne B Buge UML-CXeMbl.
KoppekTHoe onpegeneHne XML schema npvsogutcs ganee.
<xs:element name="SCL">

<xs: complexType>
<xs:complexContent>
<xs:extension base="tBaseElemenr>
<xs seqiH*ncft>
<xs:element name="Header type-tHeader"»
<xs:unique name="uniqueHitem">
<xs:selector xpath="./scl:History/scl:Hitem'7>
<xs field xpath-'@version'7>
<xs:field xpath-'@revrsion"/>
</xs: unique»
</xs:element>
<xs:element ref="Substation' minOccurs-’O" maxOccurs="unbounded"/>
<xs:element ref="Communication" minOccurs-'0O"T»
<xs:element ref="IED” minOccurs="0" maxOccurs="unbounded7>
<xs:element ref="DataTypeTemplates" minOccurs="07>
</xs sequence»
</xs: extension»
</xs:complexContent>
</xs:complexType>

Bce anemeHTbl sABNAKOTCA nNpou3sBogHbiMKU Tuna tBaseElement n noatomy HacnepgylT BO3MOXHOCTb CoOAep-
XaHus anemeHToB Text 1 Private, a Takke MOryT cogepxaTb 3N1€MeHTbl U aTpubyTbl U3 APYrMX NPOCTPAHCTB UMEH.
DnemMeHThl, faBAsWmMeca npounssogHbiMyM noatunos tUnNaming, tNaming u tIDNaming, AOMNONHWTENBHO Hacne-
AylT atpmbyT desc.

8.4 0O603HavyeHne 06bEKTa U curHana

Mogenb SCL gonyckaeT ABa Buaa 0603HavyeHnss oobekTa:

1) TexXHWYeCKUii KoY, KOTOPbIA WUCMONb3YeTCA B TEXHUYECKUX 4yepTexax WU AN uAeHTUdvKaumm curHana.
OH cogepxutca B aTpubyTe nate Kak MAeHTUMKaUMA Kaxaoro obbekta. Ecnv 31O 3HayeHve MCnonb3yeTcs Kak
CCbl/IKA Ha OGBEKT, OHO COAEPXUTCA B WMMEHW aTpubyTa, KOTOpOE HauMHaeTCcs CO CTPOKWM, O6GOo3Hauarolwen Tvn
CCbI/IKM Ha LieNneBOli 0OBLEKT, U 3aKkaHuMBaeTCs CTPOKoi "Name». TexHu4eckuii Ky ncnonblyetcsa ¢ s3blikom SCL
ONs CCbIIOK Ha gpyrve 06bekTbl. CnefyeT 06patuTb BHYMaHWe Ha TO, YTO B Mepapxvuum O6BbEKTOB UMS SABNSAETCA
OTHOCUTENBbHOI naeHTUhmKalmeii:

2) TekcToBOE 00603HauYeHWe, OPUEHTUPOBAHHOE Ha nosnb3oBatens. OHO HaxoauTca B atpubyTte desc. ATpuby-
Tbl HE MOMYT COAepxaTb ynpaBAsloWMX CUMMBOSIOB BO3BparTa KapeTku, nepeBoja CTPOKU WM CUMBOMA Tabynsauuu.
CemaHTvKa desc B epapxum 06bekTa Takke A0/MKHA ObiTb OTHOCUTENIBHOA.

Kpome TOro, Ana [o6aBneHus MOSCHUTENIbHLIXTEKCTOBbIX CBEAEHUA MOXeT ObiTb MCNONb30BaH Ter 06LLero
onucaHnsa Text. 3HayeHne 3TUX [aHHbIX Jasiee ChneuuasibHO He packpbiBaeTcs. Kaxpgoe cpefcTsBo nporpaMmupo-
BaHMA 0O/HKHO XPaHUTb MMMNOPTUPOBAaHHbIE TEKCTOBbIE AaHHble A/19 IKcnopTa.

8.4.1 0O603Ha4yeHuss 06 LEKTOB B Mepapxun 06beKToB

[nsa nepapxuyeckn CTPYKTYpPUPOBaHHbIX OOBLEKTOB CTPYKTYpPbl MOACTAHLUMU U CTPYKTYpbl MpodykTa aTpubyThbl
name u desc Kaxoro obbekTa cofgepxar TO/IbKO Ty 4acTb, KOTopas onpefenser OO6bLEKT Ha [AaHHOM YpOBHe
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nepapxuun. MonHoli O6HLEKTHOW CCbIIKON ABASETCS MMS MyTW, OHA COCTOUT M3 KOHKaTeHauuy BCeX vacTeil MMeHu
BEPXHUX YPOBHEN uepapxuun, BAAOTb A0 AAHHOTO YPOBHSA. YHUKa/IbHOCTb CCbIJIOK MOC/ME KOHKaTeHauuu [OO/HKHa
obecneunBatbCA B Mpouecce KOHQUrypuposaHus. 3Ta Ueflb [OCTUraeTca 3a CYET WCMOoNb30BaHWs corfalleHus
0 CUHTaKcuce, Kak ykazaHo B MOK 61346-1. NaBHbIM 06pa3oM 3TO 3HAYMT, YTO MMEHA BCEX YPOBHE MOryT ObiTb
HanpsMyl0 KackafHO CUer/ieHbl C MMEeHeM MyTW, eC/iM UMS BepXHEero YpPOBHSA 3aKaHuMBaeTCA YMC/IOM, a WUMS
HWXHEro Ha4MHaeTCs C TEeKCTOBOrO CUMMBO/A. B NPOTUBHOM criydyae Mexay HUMU [O/DKEH ObiTb MOCTaB/eH npome-
XYTOUHbIA 3HaK— Kak npaBuio, 310 Touka (.). Ecnm uma B npegenax YpoBHA — MycTas CTPOKa, HUKaKOW
pasrpaHnMuMBalolLMii 3HAK Ha 3TOM YPOBHE He HyXeH. [nsa oTobpaXeHuss UMeHM Ha ypoBHe SCSMs unim no
M3K 61346-1 moryT ObITb yKasaHbl ApyrMe pasfgenutesibHble 3Haku. Kpome 06£3aTesibHOro Mcnosib3oBaHus
M3K 61346-1 ana cuHTakcMca MMEH HacTOATes/IbHO pekoMeHAyeTcs UCMNonb3oBaTb BCl ceputo MIK 61346 ans
BblBEAEHNA (PYHKUMOHAIbHOrO UMEHW W umeHn |IED-Npoaykta B KayecTBe TeXHWYEecKuMx Knwyeid. B atom cnydae
cnefyeTt uMeTb B BUAY, UTO 0cobble pasgenutenibHble 3Hakm M3K 61346 Tuna =, +. - He ynoTpebnsanTca ¢ MMeHa-
Mun SCL. Ecnun nmeHa cy6CcTpyKTyprpOBaHbl, paspeLleHo UCMosib30BaTb TOJTbKO TOUKY (.).

MepexofHble 06BLEKTbl, TO €CTb 00bLEKTbI, NosBAsWMECS 601ee 4Yem B OLHOU MepapXmyeckol CTPYKType,
MOTyT WAEHTUPULMPOBATLCHA HECKOSIbKMMU CCblIKaMW — M0 OAHON B KaxAon cTpykType. Y a3bika SCL 31O OcCo-
6eHHO npuMeHMMO K LN, koTopble HaxogATcs B (DYHKUMOHa/IbHOM CTPYKType MOACTaHUMKW, a Takke B CTPYyKType
IED-npogykta. MoryT 6biTb ¥ Apyrne nepexogHble TOUKM MexAy pasnyHbIMU CTPYKTypamu, HO WX MoAenvpoBa-
HVe BbIXOAMT 3a npepaesbl a3blka SCL.

8.4.2 UpeHTndmkauns CUrHanos, NPUMEHSAEMbIX B CUCTEME CBA3N

CornacHo cepumn cTaHgaptoB M3K 61850-7 uaeHTUdUKaUWA CUTHa/IOB CTPOUTCHA M3 CreaylolWmx vacTtell
(cm. pucyHok 5):

a) onpegeneHHasn nonb3oBaTenem Yactb, ngeHTuduumpyowas LD B npouecce (LDName);

b) doyHKUMOHaNBLHO 3aBUCUMas YacTb A1 Pa3/IM4yeHns Heckosibkux LN ofHOro v Toro xe knacca B npege-
nax ofHoro v Toro xe 1EO-ycTtpolictea/kO (LN-Prefix);

C) MMs knacca cTaHgaptmaupoBaHHoro LN u Homep 3k3emnnspa LN, no kotopomy B npegesiax OLHOMO W
Toro xe 1EO-ycTpoiictBa/l_O pasnuuyatoTcss Heckosibko LN ofHOro m TOro e knacca, MMelwLwnx OAMHAKOBbIN npe-
doukc;

d) npgeHtTndukauusa curHana BHyTpyM LN, cocToslwlero vm3 faHHbIX U UMEHM aTpubyTa, [0/HKHA COOTBETCTBO-
Batb MK 61850-7-3 1 M3K 61850-7-4.

OnpegeneHd B MK OnpegeneH B MOK
61850-7-3 61850-7-4
Bo3moXHOCTb
KOHbUrypmposaHus
Mma nornueckoro Wmsa nornueckoro y3na LNName DataName DataAttributeName
yctpoiictBa LDName
Mpedpukc LN Knacc LN 3K3e|\|_/||ﬁ/'\1/|§r?a LN
N/ N/ L \/
Yactb 1 Yactb 2 YacTtb 3 YacTb 4

PucyHok 5 — DnemeHTbl naeHTurkaumm curHana cornacHo onpegeneHunio MK 61850-7-2

Yactn nmenn 2 n 3 Ha pucyHke 5 obpasyoT BMecTe uMs LN 1 cnyxart ans pasnnyeHns pasHbiX 9K3emnasa-
poe LN B npegenax ogHoro u Toro xe LD B IED-ycTpoiictBe. O6e yacTu MOryT ObITb MCMO/Ib30BaHbl CBOGOAHO.
®yHKUMOHANBLHO 3aBucuMMbIil npedrke LN ucnosnb3lyeTcs B OCHOBHOM BO BpeMsi (DyHKLMOHANbHOrO0 NpOEeKTUpoBa-
HUA MM gNs CcBA3bIBaHWA MHcTaHumpyemoro LN Ha IED-ycTpoiicTBe C HEKOTOPOI ceMaHTuKolW npouecca. Homep
ak3emniiapa LN yactm mmeHn 3 cnyxut ANna pasnuueHns UHcTaHuupyembiX LN, KoTopble elle He npuBsA3aHbl K
ceMaHTuKe npouecca (Hanpumep. CSWI. He npuBS3aHHbIA K HEKOTOPOMY KOHKPETHOMY TWMy BbIK/OUYATENS, MMEET
npedmkc="") M UMEeKT OANHAKOBLI HENYCTOW NPeqIUKC.
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OTOo6paxeHne 3TUX 4YacTeldi MMEHM curHasia Ha akTuyeckne WMeHa CurHasia 3aBMCUT OT CcTeka W
oTOGpaXeHnss U noaTomy cogepxutca B MOK 61850-8-1. M3K 61850-9-1 n M3K 61850-9-2. CTOYKM 3peHus
a3blka SCL 3TOro AoCTaTtovyHO A8 ONpedesieHnsl CoAepXaHus 3TUX YacTein Ans KOHKpeTHol SA-cuctembl. OpgHa-
KO B M3K 61850-8-1, M3K 61850-9-1 1 M3K 61850-9-2 cogepxaTca fa/ibHeilunMe orpaHuyeHus no AAvHE W’
cofiepXaHuio Yacteii UMeHwW.

Cekums onpegeneHus DataTypeTemplates sa3bika SCL 1 cTaHAapTU3MpOBaHHble MMeHa B COOTBETCTBUM C
M3K 61850-7-3 n M3K 61850-7-4 ycTaHaBMBaKOT BO3MOXHblE 3HAYEHWA 4acTeil umeHn 3 1 4, NpYBEAEHHbIE Ha
pucyHke 5. Homep aksemnnspa LN 1 npedukc onpegeneHbl B cekummn IED-ycTpoiicTBa sidbika SCL.

[ns yacteil umenn 1 n 2 Ha pucyHKe 5 nmerTcs ABe onumm (CM. Takke pUCYHKM 6 1 7). Ana obenx onuuii Ha
pucyHke 5 B gaHHom |ED-ycTpolicTBe MCnonb3yeTcs pasfgeneHne yactn mmenn 1 Ha IEDName (nmsi IED-ycTpoid-
ctea) n LDInst (nmsa ak3emnnspa LD):

1) doyHKUMOHaUTbHO 3aBMCMMOE MNPUCBOEHUE UMEH: YacTb MMeHU 1 Ha pucyHke 5 — 3TO MMA O06BbLEKTa CeKuun
Substation ¢ npucoeavHeHHbiM LN. Ecnu ato PrimaryDevice, cnepyet ucnonb3oBatb 4acTv WMEHU U3 VMEHMU
noAcTaHuMM Kak 4Yactu 1 [s19 MMeHM NPUCOefMHEeHus, a Takke ucnosnb3osatb MMs PrimaryDevice kak 4acTb 2
(BO3MOXHO, C nocrefywwmM MMeHeM nogpaspsaga obopynosaHus). Heob6xogmMMo BbIMOSHUTL KackagHoe cuen-
nexune aksemnnsapoB LD IED-yctpoiicte (IED LD Inst) ¢ yacTtbto 1. Eciv LN MpUKPennsioTcs K YPOBHSIM Bbllle
YPOBHSA MpUCOEAVHEHUA, YacTb 1 fo/mkHa ObiTb COOTBETCTBEHHO COKpalleHa, a 4YacTb 2 Ha pucyHke 5 ocTaetcs
MyCTOW UM MOXET BbITb MCMOMb30BaHa A5 YPOBHS, K KOTOPOMY npuikpensieH LN;

Vima normeckoro Mma norweckoro yans LNName
yerponcTea LDName o
MNpedwxc LN Knacc LN mm::;?a "Nl
[ §
Ceoxus IED-yompocmea:
ATpuGyT Inst 3nemerta LN
Cenuus nodcmanyuu: Cewayun IED-yompoiicmea: Cenrgs modcmamsy:
IATpnGyT Name anemenTa substation, ATpuSyT Inst anewenTa LDevice ATpnGyt Name anemerta Equipment
aneueHTa VoltageLevel u anesenTa Bay W anesexTa Subdevice
3arosoBokK:

NameStructure FuncName"

PUCYHOK 6 — D1eMeHTbl UMEHM cUrHana npy YHKLMOHaIbHOM NPUCBOEHNU UMEH

2) NpoAyKr-3aBUCUMOE MPUCBOEHME MMEH: 4YacTb 1 Ha pucyHke 6 — 3To umsa |IED-ycTpolicTBa B ceKuun
IED-ycTpoiicTBa (NPOAyKT), Ha KOTOPOM CKOHcurypupoBaH LN, KackagHO CLENsIEHHbIi C HOMEpOM 3K3eMmnaspa
LD. YacTb 2 ocTaeTcs, kak npegonpeaeneHo B IED-ycTpoiicTBe (CM. pUCYHOK 7).

MiMa nom4eckorno ma normeckoro yana LNName
ycTpowcTsa LDNarme
Npedwxc LN | Knace LN “m |
[ ) 3
— Mpeponpenenes ——— Cevags IED-yempodcmen:
IED-ycTpoRcTROM ATpuGyT Inst anemesta LN
Cexyus HED-yompoicmes: Cexuyus IED-yempoiacmea: )
ATpuGyT Name anements IED ATpuGyT Inst anemerTa LDevice 3aronosok:
NameStructure="IEDName"

PUCYHOK 7 — DnemMeHTbl UMeHN CcurHasnia npu npoayKT-3aBUCMMOM NPUCBOEHUN UMEHN
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Mogenb A3blika SCL octasnsetr obe onuuu OTKPbITbIMK, HO gaeT yacTu Header BO3MOXHOCTb onpefesieHus:
ncnonb3oBaTb BO BPEMS CBSA3W MNPU NPUCBOEHUW UMEH curHanam onuuio 1 (pyHKUMOHasIbHOE MPUCBOEHWE VIMEH)
nnn onuuio 2 [NPoAyKT-3aBMCUMMOE NPUCBOEHME VMMEH CM. nepeuncineHne 2)]. PekomeHAyeTcsa WCMonb3oBaTb HO-
mep ak3emnnsapa LN Takum obpas3om, uTobbl knacc LN n Homep ak3emnnspa LN BMecTe Bcerga 6bi/iM YHUKaSIbHbI.
OTO NO3BONISAET NO34HEE M3MEHUTb CNOCO6 NPUCBOEHMA MMEH (Hanmune/oTcyTCcTBME npedhrkca) U Aaxe 3aMeHUTb
npeakoHUrypmMpoBaHHble npedukcbl npedukcamm, OTHOCALMMUCA K (YHKUMOHaIbHOW CTpyKType. Mcnonb3osa-
HVWe 3TUX OMuuii MOXET, OAHaKo, 6blTb OrpaHUYeHo B Tex cryvasx, korga |IED-ycTpoicTBO uMeeT hUKCUPOBAHHBIN
npedmkc 1 Homep ak3emnnsapa LN, To ecTb Ana onpegeseHHoro ak3emniapa LN 310 nckioyaeT BO3MOXHOCTL €ro
nocnefymLlero n3MeHeHus. B aTom cnyyae MOXeT 6bITb BbIGPAHO TOJILKO NMPOAYKT-3aBUCUMOE NPUCBOEHNE UMEH.

8.4.3 Tlpumep NpUCBOEHNA NMEH

Ha pucyHke 8 nokasaH npumep IED-ycTpolictBa ¢ LN, koTopble ynpaB/istoT paboToii Bbikntouvatens QAL
npucoegnHeHnss Q1 Ha ypoBHe HanpsbkeHust E1. MNpuUcBOEHME MMEHM BbLINOJIHAKT B COOTBETCTBUM C CEpUeld CTaH-
paptoB M3K 61346. B gaHHOM npuMepe |IED-yCTpoOCTBO Kak MPOAYKT MMEET Ty Xe 4YacTb 0603HauYeHus npoaykra
BEPXHEro YpPOBHS COOTBETCTBEHHO npucoefuHeHuto (-E1Q1), koTopyt ynpasnsiemblil Bbikaouvatens QA1 nmeeT B
cBoeM (pyHKUMOHasIbHOM 0603HayveHun (=E1Q1QA1L). Ha pucyHke 8 nokasaHbl pesy/bTUpYHLMe CCbIKM B pas-
JINYHBIX CTPYKTYpax 1 pesynbTupytoLllas ceolnika LN ansa ceaswu.

8 cTpyxTrype substation
LarHbR suanovaTens GBR obcaraven
YPoasHs MaNDAXSN KA —}551 ’I/'/
| |
MpucoanmieHwe —=> Q1 I
| QA1 | B crpyxType substation
YCTPOWCTE0 3 SB1 AarHuit LN obooraenr
g ' > xax =E1Q1LD2QA1CSWI2
s
' LN1 LN2 LN1
I . &
woms | (o1 . B oy D lrodc
T e
— ! " g A xax €1Q1SB1LD2CSWI2
| —S1 -...-m,.._j \_ |
I i |
CTaHUNOHHAR WHHE I |
d

,.
(
(
(
(

w1
B crpyxType communication B cTpyxType IED
3710 coemmerue oboaHaveHc £3rn0e LD oBosaueno
ax WIE1Q18B181 xex -E1Q1SB1LD2

PucyHok 8 — MiMeHa B pasnnyHbIX CTPYKTypax 06bEKTHOI Mogenn

Ecnn tenepb pgaHHbim DATA B norudeckom y3ne LN2 knacca noruyeckoro ysna CSWI B normyeckom ycr-
poiictBe LD2 npucBouTb MMeHa M3 CTPYKTypbl (byHKUMM, Torga ccbiika Ha LN cornacHo M3K 61850-7-2 6yaet
E1Q1LD2/QA1CSWI2. Ecnu 6bl ccbifika 6bla B3ATa U3 CTPYKTYpbl NPoAyKTa, OHa Obl Bbirnggena kak E1Q1SB1LD2/
CSWI2. CnegyeT obpaTuTb BHMMaHWe Ha TO, YTO MOJIHOE UMS B KaXAOM C/ydae [AO/MKHO ObiTb YHUK&/IbHO B
npegenax CUCTEMbl, Kak NokasaHo Ha Mpumepe 060UX BbILWEYNOMSHYTbIX MMeH. OgHako B cnyvae (PyHKLMOHa b-
HOro nNpMcBOEHMA MMeHW ccbiika E1Q1LD2 noruueckoro yctpoictBa LD cama no cebe He o06s3aTesibHO AO/KHA
6bITb YHVKasIbHA B npegenax cuctembl (TONbKO B npegenax IED-ycTpoiicTBa), MOTOMY 4TO MOXeET ObiTb Apyroe
IED-ycTpoiicTBO B npegenax npucoeguHeHnss E1Q1l ¢ normyeckmm ycTpoiictBoMm LD2. Tonbko OTHOLLEHME
E1Q1QA1CSWI2 k IED-ycTpoiictey E1Q1SB1 B ccbiike M3 CTPYKTypbl Substation Ha IED-ycTpoiicTBa no3sonser
HaliTn npaBunbHoe |ED-ycTpolicTBO Ansa gaHHoro LD, n Torga E1QI1LD2 siBnsieTcA YHMKaslbHbIM UAEHTUGUKATO-
pom LD B gaHHoM IED-ycTpoiicTBe.

MpumeyaHne — Ecnm ccbiika 6GepeTcs M3 (OYHKUMOHA/IbHOW CTPYKTYpbl, a Takke ecnm B  (OYHKUMOHA/IbHOW
YyacTu nepep uYactbto umMeHn LD MoxeT ObiTb Heckonbko |ED-ycTpoiicTB, peKkoMeHayeTcs WAeHTUMLMpPOoBaThb
ak3emnspbl LD, npucBamBasi MM MMeHa W3 (OYHKUMOHa/IbHOW CTPYKTYypbl Ecnu, Hanpumep, B npefenax OfHOro
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npucoeanHeHus uMetotcs IE D-yCTpoiicTBa 3aluThl U YNPaBieHusi, YacTb UMeHN LD MOXeT naeHTMnUMpoBaTh
NoAMYHKLMN 3aLLMTbI U YNPaBEHNs! B paMKax NPUCOeanHeHMs.

Ecnn npecdmkc LN yxe ucnonb3yetca gnsa npeakoHgurypmpoBaHHoro IED ycTpoiicTBa, OH Bcerga Bocnpwu
HYMaeTCsa Kak 4acTb MMeHU. B cnyvae (hyHKUMOHA/IbHOrO NPUCBOEHMS UMEH B MpoLecce MPOEKTUPOBAHUS OOSK-
HO 6bITb rapaHTUPOBAHO COOTBETCTBME Npedmkca U naeHTumnKaLmMm ycTpoincTea n ero yactei.

9 O/1eMEeHTbI CUMHTaKcuca a3blka SCL

9.1 3aronoBok

3aroNoBoOK CAyXUT Ans wuaeHTudmkauum dalina koHdwurypauum assika SCL M ero Bepcumn, a Takke A/s
cneunduULMpoBaHNS ONUMIA ANs OTO6pakeHMs MMeH Ha curHasbl. UML-cxema, npvBefeHHas Ha pucyHke 9, paet
obLee npeacTaBneHne o0 ero CTPYKType.

tHeader

{ id : xs :normalizedString tAnyContentFromOtherNamespace
{ version : xs :normalizedString

{] revision : xs :normakzedString = ™
{ D : xs :normalizedString A
{J nameStructure

0.1 tHitem
” +Toxt [J version : x5 :normalizedString
tText 0.1\ HHistory {0 revision : xs :normalizedString
- [J when : xs :normalizedString
{J source : xs :anyURI History +Hitem | [7 who : xs :normalizedString
{ what : xs :normalizedString
1 1.n [0 why : xs :normalizedString

PucyHok 9 — UML-cxema cekuun Header

[anee npusogutcs Yactb onpegenerHna XML schema.
<xs:complexType name="tHeader">
<xs:sequence>
<xs:element name-TexT type="tText" minOccurs="07>
<xs:element name=-History*' minOccurs="0">
<xs.complexType>
<Xs sequence>
<xselement name="Hitem" type-'tHitem
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attnbute name-'id"™* type="xs:normalizedStringM use”required"/*
<xs:attnbute name-'version" type="xs:normalizedString"/>
<xs:attnbute name-'revision" type="xs:normalizedString” default="t/>
<xs:attnbute name-TooUD" type="xs:normalizedString7>
<xs:attnbute name-'nameStructure" use="required">
<xs:simpleType>
<xs:restricbon base="xs:Name">
<xs:enumeration value="FuncName7>
<x$:enumeration value="IEDName7>
</xs:restrictjon>
</xs:simpleType>
</xs:attnbute>
</xs: complexType>

maxQOccurs-'unbounded"/»
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ATpunbyThbl 3nemeHTa Header onpegeneHsl B Tabnuue 3.

Tabnuua 3 — ATpubyTbl anemeHTa Header

ATpuGyT Onvcaxue

id (noeHTudpmkartop) CTpoka, ngeHTnduumpyrwas AaHHbln dainn Ha s3bike SCL, obsasaTenbHa
(MOXeT ObITb MYCTO)

version (Bepcus) Bepcus atoro haiina koHdmrypaumm Ha s3bike SCL (MOXET ObITb MyCTOM)

revision (MoaudukaLlms) Moandmkaumsa gaHHoro dhaina KoHdurypaumm Ha asbike SCL, no ymonya-
HWIO NycTas CTPOKa, 03HavarLLas NCxoqHoe CoCcTosiHUeE nepes /oboit
mMogudukame

toollD (ngeHTudurkauns cpeacresa 3a/aHHas M3roToBUTENEM UAEHTUMMKALUSA MHCTPYMEHTAIbHOTO CPEeACTBa,

nporpaMmMupoBaHns) koTopas 6blsia MCNoNb30BaHa A5 cosgaHnsa dalina Ha Asbike SCL

namestructure (CTPyKTypa umMeHwu) DneMeHT, KOTOpbIli NoKa3blBaeT, CTPOSATCA UMEeHa CUTHa/I0B CUCTEMbI

CBSI131 U3 CTPYKTYPbI (PYHKLMIA nogcTaHumm (FuncName) nam n3 CTpykTypbl
IED-npogykta (IEDName)

2nemeHT Text ABAseTCA 4ONOAHUTENbHLIM U UMEET CrIeAYOLWMNIA CUHTAKCUC:
<xs:complexType name-TText" mixed="true">
<xs:annotation>
<xs:documentation xml:lang="en">Allows an unrestricted mixture of character content and element content
and attributes from any namespace other than the target namespace 2</xs documentation>
</xs:annotation>
<xs:complexContent nnxed="trueM>
<xs:extension base="*tAnyContentFromOtherNamespace">
<xs:attribute name-'source" type="xs:anyURr use="optionar/>
</xs extension>
</xs:complexContent>
</xs complexType>
BmecTo pasMelleHns TeKCTa B 3TOM 3/IEMEHTE MOXET ObiTb Takke cAenaHa Ccbllka Ha Apyroin dain kak
URI B aTpnbyTe source (MCTOYHKK).

MpumeyaHne — OnNemeHT CcuHTakcmuca Text ANA  MNOACHUTENIbHOTO TEeKCTa WCMO/Ib3YeTCHA HEeCKONbKOo pas,
rnasHbIM 06pa3oM BO BCEX 3/IeMeHTax, NPoM3BOAHbIX OT tBaseElement (cm 8.1 u A.1, npunoxeHuve A)

Vctopua mogmndmkaumini sienseTca gpakynbTaTuBHOW. OfAMH M TOT XKEe CUMHTaKCUC MOXET OblTb MCNosib30BaH
Takke B APYrUxX [OKyMeHTax, Tpebywowmx uctopum mogudvkaumii. Tpu HasMuum OHa [JO/DKHA WMETb  CRefyroLyio
opmy:
<xs:complexType name-THitem" mixed-true"»

<xs:annotation>
<xs:documentation xmllang="en"> Allows an unrestricted mixture of character content and element content
and attnbutes from any namespace other than the target namespace, along with the 6 following attnbutes: Version,
Revision, When, Who, What, and Why® ~<Zxs:documentation>
</xs:annotation>
<xs complexContent mixed="true">
<xs:extension base="tAnyContentFromOtherNamespace">
<xs:attribute name=Mversion“ type=**xs:normalizedString" use="required"/>
<xs:attribute name="revision" type="xs:normalizedString" use="required*7>

2> [lonyckaeTcs HeorpaHW4YeHHOe CMeLUMBaHWe COAepXaHWs CUMMBOMA, COAEPXaHWs 3/eMeHTa WU aTpubyToB Jto-
60ro NpocTpaHCTBa UMEH, KpOME LIesIeBOro NPOCTPaHCTBa UMEH.

3) [lonyckaeTcsi HeorpaHWYeHHOE CMELUMBAHWE COAEpPXaHWus CUMBOJMA, COLEPXaHWSI 3/IEMEHTA U aTpuGyTOB Jito-
60ro nNpocTpaHcTBa MMEeH KpoMe Lies1IeBOro NpOoCTPaHCTBa MMEH, Hapaay € co cneayowmmmn atpubytamu: Version, Revision,
When, Who. What, Why.
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<xs:attribute name="vhen" type-'xsnormalizedString" use="required"/>
<xs:attribute name=*'who” type="xs:normalizedString"/>
<xs:attribute name-'whaT type="xs:normalizedStnng7>
<xs:attribute name="why" type-'xs:normalizedString7>
</xs extension»
</xs: complexContent»
</xs:complexType>
WNcTopusi mogudmkaLmini coaepXnT HECKOJSIbKO 3M1EMEHTOB 3anuceid. Kaxablii 3neMeHT uaeHTuduuupyeT pa-
Hee Ccor/flacoBaHHyl Bepcuio AaHHoro cpanna SCL. TeKCT BHYTPU 3/1EMEHTOB MOXET CAYXWUTb A8 WU3N0XEHUS
[aNTbHENLWNX NOSACHEHW K AaHHOR Bepcun.

Tabnuua 4 — ATpubyTbl anemeHTa History (Hitem)

ATpubyT OnwucaHue
version Bepcus gaHHO 3anmcK B UCTOPUIO
revision Mopguchukauus gaHHol 3anucu B CTOPULD
when Korga 6bina BbinyLeHa Bepcus/moandmkaums
who KTo cocraBun/cornacosasn gaHHyo Bepcuo/Moandukaumo
what UTO M3MEHMNIOCH CO BPeMeHW NoC/IeAHEro corfacoBaHus
why Mouyemy 6b1/10 BHECEHO U3MEHEHWE

B cnepywowem npumepe nokasaH MOMHOCTLIO 3ano/IHEHHbIN 3aro/ioBoK 6e3 NcTopun, nMmeHa CuUrHasioe 3gechb

noslydyeHbl U3 CTPYKTYpbl QYHKUUU NOACTaHUUN:
<Header id-'1KHL1000546" versions"!" revision-" "

toolld="mySystemTool V 1.2" nameStructure=*FuncName"»My SA Project
</Header

9.2 OnuvcaHve noacraHumm

Cekumsi Substation cayxuT ans onucaHus OyHKUMOHANBHOW CTPYKTYpbl MOACTaHUMM U ugeHTudmkauum oc-
HOBHbIX YCTPOWCTB W WX 3/1EKTPUYECKUX coefdvHeHui. [ns Npou3BOACTBEHHOrO mnpouecca wan Ans onucaHus
BCEX 3/IEKTPUYECKMX CeTel MOXHO MONYyYUTb HECKONbKO CeKUuui MOoACTaHUMM — MO0 OAHOM Ha KaxAayl MnoacTaH-
uno, obcnyxnsaemyto SA-cuctemoii. [NocpeactsoM LN, npucoeAuHEHHbIX K 3MeMEeHTaM OCHOBHOW CUCTEMb,
JaHHas cekuusi [OONOMHUTENbHO onpegensieT  (PyHKUMOHaNbHOCTb  SA-cucTembl (Hanpumep, B chaiine SSD) unw,
ecnn LN yxe HasHayeHbl IED-ycTpoiicTBam (thaiin SCD), oTHoweHune IED-thyHKLMWIA K 3HeprocucTeme.

CnepyeT obpatuTb BHUMaHWe, 4To aTpubyT name sBASETCA 0653aTeflbHbIM NPU BCEX YC/IOBUSAX U HE MOXET
ObITb NYCTOW CTPOKOW. Ecnu cekumsi Substation mcnonb3yeTtcs kak wWwabnoH B oaiine ICD, TO uMsa AO/MKHO ObiTb
TEMPLATE. 3HauyeHne UMEHN ABNSETCS Takke [MobanbHOi maeHTMdmKaumen nogctaHumMm, noTomy 4Yto OHO A0/-
)KHO ObITb YHUKa/IbHBIM 4151 BCEX NOoACTaHLMiA, cogepxawmxcs B paiine SCL.

Ecnu oTcyTcTBYET atpubyT desc, ero 3Ha4eHMeM Mo yMONYaHuIo ABSETCA NycTas CTPokKa.

LN MoryT 6bITb MPUCOEAMHEHbI Ha KaXAOM YPOBHe CTPYKTYpbl (TO eCTb NOACTaHUMS, YPOBEHb HanpsKeHus,
npucoefvHeHne, obopygoBaHue, nogpaspsn 000pyAoBaHWs,  COOTBETCTBYKOWAA  (PyHKUMA,  NoAdyHKLMSA).
Cunosble TpaHcgopmaTopbl (PowerTransformer) MoryT ObiTb  NPUCOEAUHEHbI HA  CreayrLWMX CTPYKTYPHbIX
YPOBHSX:

- NoACTaHUmS:

- YPOBEHb HarnpsXXeHus;

- NpUcoeMHeHve.

TokonpoBogsiee obopygosaHne (ConductingEquipment) MoXeT nNoAKNYaTbCA TOLKO Ha YPOBHE NPUCO-
efnHeHus. Ik3eMnspbl LN Ha 0A4HOM 1 TOM Xe YPOBHE AO/MKHbI UMETb PasfINYHyr NAeHTUIUKaLMIO.

UML-cxeMa, npvBefeHHas Ha pucyHke 10, gaet obllee npeacrassieHne o cekummn Substation.

23



FOCT P M3K 61850-6—2009

”desc:xs:nomaiimdsuing
[] nama - tNama

+LNode

PucyHok 10 — UML-cxema cekummn Substation

COOTBETCTBYHOLLAS YACTb CXEMbI BbIFISAUT C/eAyoLWyM 06pa3oMm:

[N 3nemMeHTOB NCNOMb3YOTCA cneayolme onpegeneHms 6asucHoro Tuna:

<xs include schemalocation="SCL_BaseTypes.xscr/>
<xs:attributeGroup name="agVirtuar>

<xs:attribute name="virtuar type="xs: boolean" use-'optjonal" default="false7>
</x&: attributcGroup>
<xs:compiexType name-'tLNodeContainer” abstract"True*"

<x$:complexContent>

<xs:extension base=7Naming">
<xs:sequence>

SConnectivityNode | 0..n
Bubstaton | 1.n_|tvorageLevet o
+Voltaget evel +Bay Bay
0..n J +Function
tFunction tVoitage
+ConductingEquipment | 0.n
- +GeneralEquipment - -
0. ] +SubFunction O;G““"’E"""’“’"‘ 0.n L2 .
- : tCommonConductingEquipmentEnum
SubFunction +GeneralEquipment 1GeneraiEquipment Otyee "
~ o.n | [] type : tGeneralEquipmentEnum

<xs:element name=~LNode" type="tLNode" minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs complexType>
<xs:complexType name="tPowerSystemResource" abstract="true">
<xs.complexContent>
<xs:extension base="tLNodeContainef7>
</xs: complexContent>
</xs:complexType>
<xs:complexType name-'tEquipmentContatner” abstract="true">
<xs complexContent>
<xs: extension base="tPowerSystemResource">
<xs:sequence>

<xs:element name”*PowerTransformef* type-tPowerTransformer" minOccurs="0"
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maxOccurs="unbounded”>
<xs:unique name="uniqueWindinginPowerTransformer'>
<xs.selector xpath="/scl: TransformerWinding7>
<xs:fieid xpatn-'@name’7>
</xs:unique>
</xs:element>
<xs:element name="GeneralEquipmenf type-tGeneralEquipment" minOccurs™0O”
maxOccu rs="u n bou n de d7>
<7xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tEquipment" abstract="true’'>
<xs:complexContent>
<xs:extension base="tPowerSystemResource">
<xs:attributeGroup ref="agVirtuar/>
</xs:extension>
</xs: complexContent>
</xs:complexType>
<xs:complexType name-'tAbstractConductingEquipment" abstract="true">
<xs:complexContent>
<xs:extension base="tEquipment’>
<xs:sequence>
<xR element name="Terminar type="tTernf>inar minOcciirs-'0O" maxOmnrR=*77>
<xs:element name="SubEquipmenf type=RtSubEquipment" minOccurs="0"
maxOccurs="unbounded'7>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:comptexType name="tConductingEquipment”>
<xs:complexContent>
<xs:extensk>n base="tAbstractConductingEquipmenr>
<xs:attnbute name-type” type=tCommonConductingEquipmentEnum" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tSubEquipment">
<xs:complexContent>
<xs:extension base='tPowerSystemResource>
<xs:attnbute name-'phase" type-'tPhaseEnurrT use-'optionar default="none'7>
<xs:attributeGroup ref="agVirtuar/>
</xs:extension>
</xs:complexContent>
</xs: complex | ype>
B aTom cnydae Tvn Substation BbIrsauT cnegyowmm o6pasom:
<xs:complexType name-tSubstatk>n*">
<xs:complexContent>
<xs:extension base-'tEquipmentContainer">
<xs:sequence>
<xs:element name”VoltageLevel" type-'tVottageLever maxOccurs”unbounded*'»
<Xs:unique name="uniqueBayIlnVoltageLever>
<xs:selector xpath="./scl:Bay-'/>
<xs:field xpath="@name*7>
</Xs:unique>
<xs:unique name-'uniquePowerTransformerlnVoltageLever>
<xs:selector xpath=*"./scl:PowerTransformer7>
<xs:field xpath-'@name*7>
</xs:unique>
<xs:unique name-'uniqueGeneralEquipmentinVoltageLever>
<xs:selector xpath="/$cl:GeneralEquipmenr/>
<xs:fieki xpath="@name'7>
</xs:unique>
<xs:unique name="uniqueChildNamelnVoltageLever>
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<xs:selector xpath="/*7>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
<xs:element name="Function" type="tFunction” minOccurs="0" maxOccurs-'unbounded”»
<xs:unique name="untqueSubFunctionInFunctk>n">
<xs:selector xpath=M7scl:SubFunction™/>
<xs:field xpath-'@name"/>
</xs:unique>
<xs.unique name="uniqueGeneralEquipmentinFunction">
<xs:selector xpath="./scl:GeneralEquipment7>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
</xs sequence»
</xs:extension>
</xs: complexcontent»
<Zxs:complexType>

dnemMeHT Substation npuHagnexut k Tuny tSubstation, kak nokasaHo Bbiwe. 3To tEquipmentContainer, TO
ecTb Hapsgy c PowerTransformer oH moxeT cogepxaTb LNode. Kpome TOro, oH CoAepXWT MO MeHblueil mepe
OAVH YPOBEHb HaMpPsHKEHUS U AOMNOMHUTENIbHO HECKO/IbKO 3/1eMeHToB Function. CuctemHble hyHKUMM mnan obopy-
[oBaHVe, He NpuHagexallne sHeprocnuctTeme, MOryT ObITb ONMcaHbl C NOMOLLbIO 3n1emMeHTa Function.

O6wwmin  anemeHT Substation (Tun tSubstation), k koTopomy o6pawaetca 3nemeHT SCL, [ONOAHUTE/ILHO
COLEePXUT HECKOMNBbKO OrPaHUYeHniA MOEHTUYHOCTN:

- B npegenax Substation He MOXeT ObITb ABYyX 3/1eMeHTOoB VoltagelLevel (ypoBeHb HanpshKeHUs) C OAMHaKo-
BbIM MEHEM,;

* B pegenax Substation He MOXeT 6bITb ABYX 3/leMeHToB PowerTransformer ¢ 04VHaKOBbIM UMEHEM,;

- B npegenax Substation He MoXeT BbITb ABYX 3/1EMEHTOB Function ¢ 04UHAKOBLIM UMEHEM;

- B npegenax Substation He MoxeT 6bITb ABYX 3nieMeHToB LNode ¢ oguHakoBbiM codeTaHuem Ininst, InClass,
iedName. IdInst n npedmkcom;

- KpoMe TOro, BO u3b6exaHue NbbIX HescHocTeil B npegenax Substation He MOXeT 6bITb ABYX NPSAMbIX
[OYEepHNX 3NEMEHTOB C OA4MHAKOBbIM UMEHEM.

OrpaHnyeHus:

- UMSI NOACTaHLUMM AO/MKHO BbITb YHMKa/IbHLIM B Npegenax SCL-haiina;

-0NS WwabnoHa OCHOBHON cucTeMbl B npegenax ICD-chalina MMs NOACTaHUMM AOMKHO 6biTb TEMPLATE.
B ogHoM SCL-thaiine MoXeT 6bITb MakCUMyM OAMH LWAGMO0H NOACTaHUUN;

- B npegenax Substation atpmbyT pathName (nmsa nytn) y3na cBasu ConnectivityNode geiicTByeT Kak K/tod
(ConnectivityNode MOXeT nosiBUTCA Ha ypOBHE NpucoeguHeHus Hwke Substation). 3T0 nogpasymeBaeT OTCYT-
cTBMe fAByx anemeHToB ConnectivityNode ¢ oguHakoBbiM pathName, 1o ecTb atpubyt ConnectivityNode kaxgoro
BblIBOAA Terminal B JaHHO NOACTaHLMU AO/HKEH obpallaTbCs K O4HOMY U3 3TUX K/IHOYEA.

9.2.1 YpoBeHb HanpsxeHus

Kak nokasaHo Hwke, anemeHT VoltageLevel oTHocuTca K Tuny tVoltageLevel. OH nMeeT AONOSHUTENbHbIN
anemeHT Voltage (HanpsbkeHue) Tuna tVoltage, KOTOpbIA MOXET UCMO/Ib30BATbCA AJ/18 KOHCTATaUMM HanpshkeHus Ha
[aHHOM ypoBHe HanpsbkeHus. Kpome Toro, 6yayum tEquipmentContainer, oH MOXeT cofepxaTtb JIoTMyeckme y3/ibl
LNode, o6uee obopynosaHue Genera Equipment n cunosble TpaHccopmartopbl PowerTransformer. OH coaepXuT
TaKKe 04HO NN HECKO/IbKO NPUCOeAVHEHUI, peasinlyemMbix Yepes afieMeHT Bay.
<xs:complexType name-tVoltageLevel*'»

<xs:complexContent>
<xs: extension base="tEquipmentContainer">
<xs:sequence>
<xs:element name="Vottage" type="tVoltage" minOccurs-'07>
<xs:element name="Bay” type-YBay" maxOccurs-"unbounded"»
<xs:unique name="uniquePowerTransformerinBay">
<xs:selector xpath="./scl:PowerTransformefT»
<xs:field xpath-’@name'7>
</Xs unique»
<xs:unigue name="uniqueConductingEquipmentinBay">
<xs:selector xpath=*../scl:ConductingEquipment7>
<xs:field xpath="@name"/>
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</xs:unique>
<xs:unique name="uniqueGeneralEquipmentinBay">
<xs:selector xpath="./scl: GeneralEquipmenrV>
<xs:field xpath-'@name'7>
</xs:unique>
<xs unique name="uniqueChildNamelnBa/'>
<xs:selector xpath="./*7>
<xs:field xpath-'@name'7>
</xs:unique>
</xs:element>
</xs:sequence>
</xs:extension>
</xs: complexContent>
</xs:complexType>
OnpefeneHo HeCKOSbKO OrpaHWYeHnin  MAEeHTUYHOCTU (hakTMyeckn OHW onpefesieHbl Bbllle Anis  Tuna
(Substation):
- B npegenax VoltagelLevel He MOXeT 6bITb ABYX 3/IEMEHTOB Bay ¢ 04VHaKOBLIM UMEHEM;
- B npegenax VoltagelLevel He MOXeT 6bITb ABYX NPAMbIX foYepHUX aniemeHToB PowerTransfonmer ¢ oguHa-
KOBbIM UMEHeM;
- B npegenax VoltageLevel He MOXeT ObiTb ABYX MNPSMbIX A04YepHUX 3nemeHToB GeneralEquipment c
OfIMHaKOBbIM UMEHEM;
- KpoOMe TOro, BO M3b6exaHue NbbiX HESCHOCTEN B npeaenax ypoBHSA HanpsbkeHus VoltagelLevel He moxet
6bITb ABYX NPAMbIX LOYEPHUX 3N1EMEHTOB C OANHAKOBLIM UMEHEM.
OrpaHunyeHus:
- UMS1 YPOBHS HANpshKeHUs A0/MKHO ObITb YHUKasIbHBIM B Npeenax noacTtaHuuy,;
- UMS NpUCOenNHEHNS [O/MKHO 6bITb YHUKa/TbHLIM B Npefenax yPOBHA HANPSXXeHNS.
9.2.2  ¥YpoBeHb NpucoeanHeHns
2nemeHT Bay oTHocuTcA K Tuny tBay. Kak KOHTeliHep 060pyfoBaHUsi, OH MOXET cofepXaTb CU/0Bble
TpaHcchopmatopbl, obuiee obopynoBaHMe U forudeckue ysnbl. Kpome TOro, OH MOXeT pasMellaTb TOKONpPOBOAS-
wee ob6opyaosaHve ConductingEquipment n y3nbl cBAsuM ConnectivityNode, koTopble cnyxat Ansa onpenefnieHus
TOMOIOTUYECKUX COEAVHEHUI Mexay 060pyaoBaHMEM B Npeaenax OAHOMHEHON CXEMbI.
<xs:complexType name-TBay"*
<xs:complexContent>
<xs:extension base="tEquipmentContainer’>
<xs sequence>
<xs:element name="ConductingEquipmenr  type-'tConductingEquipment”  minOccurs-'0"
maxOccurs="unbounded"/>
<xs:element name="ConnectivityNode" type=~tConnectivityNode" minOccurs="0"
maxOccurs="unbounded7>
</xs:sequence>
</xs:extension>
</xs: complexContent>
</xs:comptexType>
OnemeHT ConnectivityNode no3BonsieT siBHbIM 06pa3oM OMMCbIBaTb Y3/bl CBA3WM B Npegenax AaHHOro npu-
coefvHeHus; K Hemy, Kak K tLNodeContainer, MmoryT ObITb npucoeguHeHbl norvdeckne y3nol LNode. Ero nogane-
MEHT Text MOXeT CAYyXWUTb ANA COAEPXaHWs HEKOTOPbIX CBOOGOAHO WMCMOMb3yeMbIX onucaHwii. Ero atpubyT nate
onpegensiet aksemnnsap ConnectivityNode B npegenax npucoeguHeHusi; ero pathname sBnsieTca abCoOOTHOW
ccbinikoli B npepgenax SCL-paiina. ViMs nyTn CTpoOUTCS NyTEM KackafHOro CLensieHMs BCeX CChIIOK BepXHero
YPOBHS, BNMOTb A0 MMEHW Y3/10B CBA3W Yepe3 3Hak Apobu. Hanpumep, ecnu y3en ceaAsu L1 Haxogutcs B npege-
nax npucoeguHeHuns Q2 ypoBHs HanpshkeHust E1 noactaHumu Baden, Toraa ums nytn yget Baden/EL/Q2/L1.

MpumeyaHne 1 — Pasgenutenb / OGbln BblbpaH He Cry4vailHO, Tak Kak Touyka (.) MOXeT MNOsIBUTbCA KaK 4acTb
MMEH Ha BEPXHUX YPOBHSX MEPapXmU, Hanpumep Ha YpoBHE NPUCOEANHEHMSI.

<xs:complexType name='4ConnectivityNode">
<xs:complexContent>
<xs: extension base="tLNodeContainer>
<xs:attribute name="pathName" type-'tRef use-'required7>
</xs:extension>
</xs: complexContent>
</xs:complexType>
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MpumevaHne 2 — Ecnu npucoefvHeHMe CUCTEMbI WWH HE COLEPXUT OCHOBHbIX yCTpOI7ICTB, OHO MOXeT ObITb
cMoaennpoBaHo Kak npucoegnHeHue, cogepxatlee To/1bKO Y3/1bl CBA3N.

OnpegeneHo  HECKO/IbKO — OrpaHWYeHuid  MOAEHTUYHOCTU  (hakTMYeckn  OHW  ONpejeneHbl  Ana  Tuna
tVoltageLevel — cm. kog B 9.2.1):

- B npefenax Bay He MOXeT 6biTb ABYX MpPsIMbIX AO4YepHUX 3nemeHToB PowerTransformer ¢ ogvHakoBbIM
UMeHeM;

- B npegenax Bay He moxeT ObiTb ABYX MpAMbIX go4vepHUX anemeHtoB ConductingEquipment ¢ oanHako-
BbIM IMEHEM;

- B npefenax Bay He MOXeT ObITb [BYX NPsMbIX A0YEpHUX 3nemeHToB GeneralEquipment ¢ 0AMHAKOBbLIM
NMeHeM;

- Kpome TOro, BO u3bexaHue obbix HesCHOCTeN B npefesax Bay He MOXET 6biTb ABYX NPSMbIX AOYEPHUX
3/1EMEHTOB COAMHAKOBbIM UMEHEM.

Mpumep cexkumm NoACTaHLUMM MOXHO HaliTn B 9.2.7.

9.2.3 Cwunosoe (NnepBnYHOE) 060pPYAOBaHNE

CunoBoe ob6opyfoBaHVe noApasfensiT Ha cunosoil TpaHcdopmaTtop PowerTransformer n TokonpoBoas-
wee o6opygoBsaHue Conductingequipment. PowerTransformer MOXeT NOSBUTLCA B KaXAOM KOHTeliHepe
obopyaoBaHusi. OH cogepxut 06MOTKM TpaHcdopmatopa Kak cneuuanbHbli  Bug —ConductingEquipment.
[ns kaxgoii obmOTKM TpaHcchopmaTopa MOXeT ObiTb HasHadeH perynsatop PMH. Bce ocTtanbHoe o6opynoBaHue
ConductingEquipment  MOxeT NosiBUTbCA  TOMbKO B NpucoeauHeHusix. Bce  obopyaoBaHue — ABAsieTCs
npoussogHbiM  6asoBoro  Tuna tEquipment, a ConductingEquipment ABniseTcA  NPOM3BOAHLIM  TUNa
tAbstractConductingEquipment.

UML-cxeMa, npvBegeHHas Ha pucyHke 11, naeT obuiee npeAcTaB/ieHME 06 MEepPapXMYecKMx OTHOLLIEHUSIX
MeXay eanHuLamy 060pyoBaHus.

tPowerSystemResource

N\

tSubEquipment Equipment
phase : tPhassEnum = “none”
virtual : xs: boolean = faise

+SubEquipment \
0.n

nvimu:xs:bodem-false

tUnNaming tGeneralEquipment
ﬂ desc : xs normekzedString [J typs : tGeneralEquipmentEnum
THower | ranstormer
stractConductingEquipment .
i { type : PowerTransformerEnum = PTR"
+Terminal A +TrangformerWinding
0.2 1.n

{Teqminal tTransformerWinding
name : tAnyName
connectivityNode : tRef [J typs : tTransformerWindingEnum = "PTW"
substationName : tName
voitagel evelNeme : tName

% : tName
: (] +TapChanger

0.1
tTapChanger

tConductingEquipment type : xa: Name = LTC"
" - virtual : xs: bociean = faise
DW'WWWM"‘N"
]

PucyHok 11 — UML-cxema. HacnegoBaHuve T1noB 060pyA0BaHMs 1 OTHOLLEHNSI
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CooTBeTCTBYIOLLAsA YacTb CXeMbl BbIrIAANUT CreAyoLWmMM 06pa3om:
<xs:complexType name="tEquipmenr abstract="true">
<xs:complexContent>
<x$:extension base="tPowerSystemResource">
<xs:attnbuteGroup ref="agVirtuar/>
</xs:extensK)n>
</xs: complexContent>
<Acs:complexType>
<xs:complexType name-"tAbstractConductmgEquipment" abstract="true">
<xs:complexContent>
<xs:extension base="tEquipment">
<xs:sequence>
<xs:element name=HTerminar type="tTerminar minOccurs-'O" maxOccurs="2"/>
<xs:element name~SubEquipment*' type="tSubEquipment" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<Acs:extenston>
</xs: complexContent>
</xs:comptexType>
<xs:comptexType name=HtConductingEquipment”>
<xs:complexContent>
<xs:extension base="tAbstractConductingEquipmenr>
<xs: attribute namc-"type" typc-"tCommonConductmgEquipmcntEnum" usc-"roquired"/>
<Acs:extens»on>
</xs: complexContent>
</xs:comptexType>
<xs:complexType name="tSubEquipment">
<xs complexContent>
<Xxs: extension base-'tPowerSystemResource">
<xs:attribute name-'phase” type="tPhaseEnum" use="optionar default-'none’7>
<xs:attnbuteGroup ref="agVirtuar/>
</xs extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name-'tPowerTransformer>
<xs:complexContent>
<xs:extension base="tEquipment">
<xs:sequence>
<xs element name="TransformerWinding" type-'tTransformerWinding” maxOccurs="unboundecT/>
</xs:sequence>
<xs attribute name=Htype" type-'tPowerTransformerEnum" use="required” fixed-'PTR7>
</xs extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType  name="tTransformerWinding">
<xs complexContent>
<xs: extension base=MtAbstractConductingEquipmenr>
<xs:sequence>
<xs:element name="TapChanger type-'tTapChanger” minOccurs-'O"/»
</xs:sequence>
<xs:attnbute name-type” type="tTransformerWindingEnum" use="required" fixed="PTW7>
</xs:extension>
</xs: complexContent>
</xs:complexType>
<xs:complexType name="tTapChanger”>
<xs:complexContent>
<xs:extension base="tPowerSystemResource">
<xs:attnbute name-'type” type-*xs:Name" use-'required” fixed="LTC"/>
<xs:attnbuteGroup ref="*agVirtuar/>
</xs:extension>
</xs:complexContent>
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</xs complexType>
<xs:complexType narne="tGeneralEquipment">
<xs:complexContent>
<xs:extension base="tEquipment">
<xs:attnbute name="type" type="tGeneralEquipmentEnum" use="required"/>
</xs:extension>
</xs:complexContent>
</xs complexType>

CnepyeT obpatuTb BHUMaHue, 4To Bce obopypoBaHue Tuna {Equipment n Bce nogpaspsabl 060pyaoBaHUs
Tuna tSubEquipment, a Takke nepeknovaTens o6moTok (PMH) tTapChanger nog HopManbHbIMKM aTpubyTamym name
n desc MMeT Takke AONOAHMTENbHBIA BMPTYasbHbIA aTpubyT agVirtual. Ecnm cekuma Substation mncnonb3yetcs
NpocTo ANA (PYHKLMOHA/IbHO 3aBUCMMOrO MPUCBOEHWUS MMEH, OHa He WCMNOoJb3yeTcAa Ha camMoM fene. OfHako ecTb
TakvMe npunoXeHusi, B KOTOPbIX OYHKUUKM (LN) BbIMMCASAIOT 3HAYeHWs, MpuHaziexaiime HeKOTOpoMy BUPTYyaslbHO-
My 060pyAoOBaHu0, Hanpumep, hasHbliA TOK pacCcUUTbIBAETCS M3 U3MEPEHHbIX YMC/OBbIX 3HAYEHWA ABYX APYrux
has3. B 3aTOM cniyyae BaxXHO 3HaTb, YTO TpexdiasHblii TpaHcchopmaTtop Toka CT NpuCyTCTBYET TOMbKO BUPTYasibHO, a
He B AeNCTBUTE/IbHOCTU. 3TO MOXHO yKasaTb MyTeM YCTaHOBKM aTpubyTa virtual Ha true (MCTuHA). 3HadeHue no
ymosniyaHuto 6ygert false (noxb).

BbiBogbl M uX coefuHeHus ¢ y3namu cBA3u (cm. tAbstractConductingEquipment) mogenupytoT TONOMOrM0
NOACTaHUMM Ha YPOBHE OAHOJIMHENHON CXeMbl, TO €CTb YMC/o0 pa3 W crneumasibHbIX COefVHeHWn Mexay hasamu
30ecb He paccmaTpuBaeTcs. MakcuMaibHOe KO/IMYeCTBO BO3MOXHBLIX COEAMHEHWIA C y3/iamy CBA3M 3aBUCUT OT
BbIBOAOB, AOCTYMHbIX ANS Tuna pyHKUMM ycTpolicTBa. Kogpl Tvna, npuBefeHHble B Tabnuue 5 ans arpubyta type,
BbIOMPAOT NCXOAA (HACKOSIbKO 3TO BO3MOXHO) 13 UMeH knaccoB LN cornacHo M3K 61850-7-4.

Tabnuua 5 — Kofbl TUNOB NEPBUYHBIX annapaTtHbIX YCTPOCTB

KonuyecTtso BLIBOAOB
Kog tvna 3HaueHve (coeguHeHns ¢ pasnnyHbIMN
y3namu cBs3Nn)
CBR Bbikntovaresnb 2
DIS PasbeanHuTeNb Unn 3a3eMNsaoWmii pasbeguHnTe b 2
VTR TpaHchopmaTop HanpskeHus 1
CTR TpaHccopmaTop Toka 2
PTW O6MOTKa CMA0BOro TpaHcopmaTopa 1
PTR CwvnoBoii TpaHcdopmartop HesBHO Yepe3 06MOTKM
LTC PIMH YacTb 06MOTOK
GFN [eHepaTtop 1
CAP KoHpeHcaTopHas 6atapes 1/2
REA PeakTop 1/2
CON MpeobpasoBartesnb 1/2
MOT [suratens 1
EFN KaTyLuka-koMneHcaTop eMKOCTHOIo ToKa Mnpu 3aMblKaHU1 Ha 3eM0 1
(myroracsiwumii peaktop)
PSH CWnoBoii WyHT 2
AXN BcrnomorarenbHas ceTb OrtcytcTBYyeT
BAT AKKyMynsaTopHas 6artapes 1
BSH BbICOKOBO/bTHBIN BBOA, 2
CAB CwnnoBoii kabesib 2
GIL NnHusA ¢ anerasoBoii n3onsauueit 2
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KonuyecTtso BLIBOAOB
Kng tvna 3HameHure (coepuHeHuA ¢ pas3MyHbIMU
y3namu cBs3n)
LIN Bo3gywHas fIMHWA 3NEeKTPOCHAOXKEHUS WAWM YYacTOK JIMHUW: Yy4YacTKu 2
NIVHUW, COoedMHEHHbIE y3namu CBA3U, 06pas3yloT SIMHUIO 3neKTpornepe-
Jaun. YyacToK fiMHWM B npegenax noAcTaHuuy MOXEeT OblTb MCNosb30-
BaH [AN15 NPUCOEdMHEHUs, Hanpumep, cneumasnbHbix LN wam  dusu-
Yecko NMHUKU. NS yyacTka JIMHUM 3/1erasoBOro pacnpegycrpoiicTea
B KauyecTBe a/lbTepHaTuMBbl MOXeT ObiTb MCMNO/b30BaHa NIMHUA C 3ne-
rasosoii nsonauuen GIL
RRC Bpalualowmincs peakTuBHbIA 31eMeHT 1
SAR PaspsagHuk gns 3awmuTbl OT NepeHanpshKeHni 1
TCP TVPUCTOPHBI NpeobpasosBaTesib YacToThbl 2
TCR TVPUCTOPHBIA pPEaKTUBHBIA 3N1EMEHT 2
IFL MuTalowan nnHUS; 06bLEKT, OrpaHWYMBAIOLLUMIA MOACTAHLMIO; MOAENM- 1
pyeT BO3MOXHYIO MUTAIOLLYIO JIMHWIO 3HeproceTu 3a npegenamu nog-
CTaHUMW Ha rpaHnLe O4HOIMHENHON CXeMbl

Kpome TOro, moryt 6biTb MCNOMIb30BaHbl YacTHble TUMbl. UTO6bLI 6bITb COBMECTUMbIMK C OYyAyLIMMK pacLun-
peHussMY 3TOro CTaHgapTa, OHU [O/MKHbI HAYMHATBLCA CO 3Haka E, cogepxaTb TOSIbKO NPOMNMCHble GYKBbl U COCTO-
ATb NO MeHbLUel Mepe 13 Tpex 6ykB.

OnpegeneHve BbiBoga (Terminal) coaepXuT CCbiIKy Ha y3en CBA3W, K KOTOPOMY MOAKIYEHO o6opyaoBa-
Hue (ConnectivityNode B Mogenu Ha pucyHke 2), U AONOMHUTENIbHO — UMS BbiBOAA 060pyAOBaHus, KOTOpoe
coefiMHseT € 3TUM Y3M0M CBA3W. B kayecTBe ccbiikv Ha ConnectivityNode ucnonb3yloT MMS NyTW, @ Takke ChMCcOoK
aTpubyTtoB (Tabnmua 6). Oba ABnAKTCA 06M3aTesibHbiIMU. CCblsika Ha UMSA NYTU NO3BOJISIET NPOBEPUTL COBMECTU-
MOCTb COEeAVHEHUA yXe Ha ypoBHe fA3blka XML schema, Torga kak CrnvMcok aTpubyToB flerye MHTEpnpeTupoBatb
60/bLUMHCTBY NPOrpamMmHbIX CPeACTB.
<xs:complexType name="tTerminar>

<xs complexContent>

<xs:extension base="tUnNaming">

<xs:attribute name”name” type-'tAnyName” use=>optionar/>
<xs:attribute name="connectivityNode" type="tRef use="required"/>
<xs:attribute name="substationName" type”tName" use-Tequired"/*
<xs:attribute name="voltageLevelName" type-tName" use="required"/>
<xs:attribute name="bayName" type-tNameH use="require<r/>
<xs:attribute name="cNodeName" type-'tName" use="required’7>

</xs:extension>

</xs:complexContent>
</xs:complexType>

Tabnuua 6 — ATpubyTbl anemeHTa Terminal (BbiBOA)

ATpnbyT OnwucaHue

Name JlononHuTenbHoe 0THOCUTENbHOE UMSA BbIBOAA Ha 3TOM obopygosaHun (Equipment).
3HaveHveM No yMOTYaHWIo ABAIAETCA MyCcTas CTPOKa; 370 03HaYaeT, YTo NMS
ConnectivityNode sBnisieTcsa Takke ngeHTuduvkaumeid BolBoga

Desc MosicHNTENbHbIN TEKCT ANS BbiBOAA

ConnectivityNode Nms nyTu y3na cBasmn, K KOTOPOMY NOAK/OYEH AaHHbIV BbiBOA. ECin anemeHT
Equipment He 6yaeT noAxoyeH, anemMeHT Terminal NosIHOCTbIO yaanseTca

SubstationName Mmsa nogctaHumu, cogepxatiee ConnectivityNode
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ATpnbyT OnucaHve
VoltageLevelName Vms ypoBHA HanpshkeHus, cogepxallee ConnectivityNode
BayName Vms npucoeamHeHus, cogepxatiee ConnectivityNode
CnodeName Nmsa (oTHocutenbHoe nms) ConnectivityNode B npefenax nogkioyeHus

NaeHTndmkauma BbiBOga 060pyAoOBaHMA B LENIOM HYXHa, TOMbKO €C/M YCTPOCTBO NONASIPU3YET MOTOK MOLL-
HOCTK, TO €CTb COEeAMHEHUS HEe SBMSATCA B3aMMO3aMeHsieMbIMWU. Eciim aTpubyT MMEHM BbiBOAA OCTaBfIEH MYCTbIM
n npu aTom TpebyeTca o0603HayYeHMe BbIBOAA, 3HAYEHMEM MO YMOMYaHuo OyaeT maeHTUgMKaums o060pyaoBaHUS
(substationName. vottageLevelName, bayName, equipmentName) BmMecTe C waeHTUdUKaumeli y3na CBA3n
ConnectivityNode.

VimeeTcs oguH npegonpeneneHHblilt y3en cBasn ¢ mMmeHem grounded (3a3eMrieHHbI). OH ucnonb3yeTcsa Ans
MOAEeNMpOBaHNA MnoTeHumana 3emnun. Takum obpas3oMm, 3a3eMasWwmnin pasbeguHuTens npeacTasnseT coboli u3o-
natop (Tvn o6opypoBaHmsa DIS), KOTOpbIA NpUCOeAUHEH C OAHOIM CTOPOHbLI K Y31y €BA3W grounded. YTunuta reHe-
pauny No cBOEeMy YCMOTPEHMIO NyTeM reHepauumm coOTBeTCTBylOWMX pathNames npuHumaeT pelleHve O 3a3eMm-
NIEHUN OfHOrO-eMHCTBEHHOTO y3na ANns BCel MOACTaHUMU WM KaX[Ooro OTAESbHOro y3/na B TOuke npucoeguHe-
HUSA NIMB0 NMPUHMMAET Kakoe-TO CpejHee pelueHne — Hanpumep, 0 3a3eM/IEHUN OAHOMO y3/1a Ha npucoegnHeHue
NN Ha YPOBEHb HaMNPSHKEHMS.

9.2.4  YpoBeHb SubEquipment (noapa3psa o6opyaoBaHus)

SubEquipment—aTo KOMMOHEHT CWA0BOro o060pyaoBaHUSA. Hanprvmep, HacoC—3TO KOMMOHEHT BbIKIOYa-
Tens, a pasa BblK/tOYaTENA — 3TO KOMIMOHEHT LIeNoro Bbikaoyarens. OH B OCHOBHOM MO3BOMISET cneumguumupo-
BaTb OTHoweHuns a3 LN. Moatomy fA3bik SCL nossosnseT ucnonb3oBaHue SubEquipment Tonbko gna Conducting
Equipment.
<xs:complexType name="tSubEquipmenf>

<x$:complexContent>
<xs:extension base="tPowerSystemResource”>
<xs:attnbute name="phase" type-tPhaseEnum" use-'optionar defautt=-none7>
<xs:attributeGroup ref="agVirtual"/>
</xs:extension>
</xs: complexContent>
</xs:comptexType>

Tabnvua 7 — ATpubyTbl anemeHTa SubEquipment

ATpnbyT OnucaHve

Name NaeHTudmkauma nogpaspsna 060pyaoBaHMs No OTHOLLEHMWIO K 0603HaYeHno 060-
pyAoBaHus (Hanpumep, L1 no oTHoLweHnto K hase A)

Desc TeKcTOBOe NOsICHEHWE K NOAYCTPOICTBY MO OTHOLLUEHUIO K YCTPOACTBY

Phase ®dasa, K KOTOpPOoi OTHOCMTCS NOAYCTPOCTBO. JonyCcTUMbI cneaytolme 3HayeHns as:
A B, C, N (HeliTpasib, BCe (YTO 03HA4YaeT BCe Tpu hasbl) U HX OAHOI (MO YMONYaHUIO,
YTO O3Ha4aeT ha3oHE3aBUCUMBIIA)

Virtual Ecnu npocTo BbIMMCAAKTCS 3HaYeHNs nogpaspsiga obopyaoBaHms (Hanpumep, das-
HOro TpaHcdopmaTopa Toka), KOTOPOro He CyWecTBYeT B AENCTBUTENILHOCTH, yCTa-
HaBnMBaeTcs nornyeckas eguHmua (true). JonosHUTENBHO 3HAYEHUE NO YMO/14a-
HUIO eCTb NTOTNYECKUIA HY b (false)

9.2.5  Jlornyeckue y3nbl 1 OyHKUUN NOACTAHLMN

Bce ob6opyaoBaHne 1 KOHTENHepbl 060pyAoOBaHMA SABMAOTCA Takke KoHTeliHepamu ans LN. LN onpegensiet
YyacTb (UYHKLUMM SA-CUCTEMBI, BbIMNOMHAEMYK Ha COOTBETCTBYHOLLEM YpOBHe uepapxuu. dnemeHT LNode onpege-
NnAeT PYHKLUMI0 Yepes creumduumnpoBaHme 10rMyeckoro y3na, kak onpegeneHo 8 MOK 61850-5 n cepuu ctaHgap-
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ToB M3K 61850-7. LdOMNO/HUTENbHbIA aTpubyT desc MOXeT codepXaTb HEKOTOpbI onpegensiemMblii onepaTtopom
TEKCT, KOTOpbIil nosicHseT LN v ero ncnosnb3oBaHue.
<xs:comptexType name-tLNode">
<xs:complexContent>
<xs:extension base="tUnNaming">

<xs:attribute name="Inlnst** type-tAnyName” use="optionar default="7>

<xs attribute name="InClass" type=*TLNClassEnum*“ use="required*7>

<xs:attribute name="iedName'* type="tName" use-'optional" default="None"/>

<xs:attribute name="ldInsf type-tAnyName" use="opt>onar default=*"/>

<xs:attribute name”prefix” type-tAnyName” use-'optional" default="7>

<xs:attribute name="InType" type="tName" use="optionar7>

</xs extension>
</xs: complexContent>
</xs:complexType>
LN u ero dyHkuus onpegenstooTtcsa aTtpubytamu anemeHta. IdnemeHT LNode MoxeT OblTb MCNOMb30BaH B

npegenax SSD ansa (yHKUMOHaNbHOM cneuyndukauymm, 6e3 HasHavyeHust |ED-ycTpolictBy. B aToM crniyvyae ums
ycTpoiictBa iedName fomkHo 6biTb None. [na 6onee pgeTtanbHol crneuyudmkaumn InType MOXET obpawatbcs K
onpegenenuto tTuna LN (0), a oHO panee Takke onpefenseT AOMNOJSHUTENbHble AaHHble DATA, KOTOpble AO/MKHbI
CyLLLEeCTBOBATb B 3TOM KOHKPETHOM Cfyyae, NMb0 HEKOTOPbIE YMC/IOBbIE 3HAYEHWS, KOTOPblE OO/MKHbI MMETb HEKO-
Topble napameTpbl (kOHdurypauuu). Ecnn nornyeckuin ysen pasmelieH B IED-ycTpolictBe B npegenax SCD
nosgHee, To 3HayeHve aTpubyTta INType MOXeT WUrHOPMpOBaTbCA WAN NMPUMEHATLCA AN NPOBEPKM COOTBETCTBMSA
TpeboBaHuaM Tvna LN, ncnons3syemoro Ha IED-ycTpolicTse.

Tabnuua 8 — ATpubyTbl anemeHTa LNode

ATpubyT OnucaHne

Ininst NpeHTudpmkaums akzemnnsapa LN. MoxeT oTcyTcTBoBaTth ToNbKO 415 InClass=LLNO,
3[eCb 3HaYeHneM ABMAETCA nycTas CTPoKa

InClass Knacc LN no onpegeneHuto cornacHo cepuu ctaHgaptos M3K 61850-7

iedName Nwms IED-ycTpoiicTa, cogepxallero LN; none (oTcyTcTBYeT), €C/IM UCNOMb3yeTcs As
cneumdukaumm (No yMon4yaHuio, ecnv atpubyT He 3aaH)

IdInst Ok3emnnsp LD Ha IED-ycTpoiicTBe, cogepxatyem LN MycToii oTHOCUTENbHO Hepe-
NIeBAHTEH, €C/IN UCNOMb3yeTCs ANns cneyncmkaumm

prefix Mpedomke LN, ncnonsb3yemoro B IED-ycTpoiicTBe (Npy HEO6XOANMOCTU; €C/IN He 3a-
[aH — N0 yMO/14aHWIo MycTasi CTPoKa)

iniype Onpegenenne Tuna LN, cogepxatliee 60nee getasibHy0 YHKLUMOHAUTbHYHO cneLu-
hrkaumo. MoxeT 6bITb nycTbiM, ec/im LN Ha3HaueH IED-ycTpoiicTBy

MpumeyaHne — Ana LLNO 3HayeHue inst — nyctas cTpoka. Bo Bcex ocTanbHbIX Crlydasax 3Hade-
HVe — uesnoe 4ncno 6es 3Haka.

Mmsa ycTpoiicta iedName ngeHtuduumpyet IED-yCcTpoilcTBo, rae pesngeHTHo Haxogutces LN. u Idinst noru-
yeckoro ycTtpoiictea LD B npegenax gaHHoro |IED-ycTpoiicTBa, K kOTOopomy npuHagnexut LN. 3atem atpubyThbl
prefix, InClass u inst (o3Havalowme maeHTUdrKaumio ak3emnaspa LN cornacHo cepumn ctaHgaptoB M3K 61850-7)
NMOEHTUPMUUPYIOT formyecknii y3en B npefenax fAaHHoro LD. Takum 06pas3om, ycTaHaB/MBaeTCs CBA3b Mexay
hyHKUMEl noagcTaHumm n SA-CMCTEMOIA.

9.2.6 HecunoBoe o06opynoBaHue

[na Toro utobbl cMoAenupoBaTh coeAuHeHue Haxogaswmxcs B IED-yctpoiictBe LN ¢ gpyrumu dpyHKumsamu,
He CBSi3aHHbIMW C 3HEeprocucTemoli (Takumu, Kak NpOTUBOMOXapHoe 060pyAoBaHME WU KOHTPOMb [0CTyna),
B cekuun Substation cogepxutca anemeHT Function, KOTOpbIfi, B CBOI O4yepefb, COAEPXWT NPOU3BO/IbHOE YUCI0
anemeHTOB SubFunction. O6a anemeHTa ABNSAIOTCA KOHTeliHepamu LN n MoryT, ecnv Heobxoaumo, cogepxaTb
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Takke GeneralEquipment. ®yHkuma Function n noadyHkuma Subfunction, kak n cama Substation, umetoT
aTpmbyTbl name 1 desc U MOryT Takke coaepxatb aniemeHTbl Tex! n Private. OgHako coeAVMHEHUS MexXay eauHu-
Luamu 06opyAoBaHusa He onpeaenstoTcs.
<xs:complexType name="tFunction">
<xs:complexContent>
<xs: extension base="tPowerSystemResource*>
<xs:sequence>
<xs:element name="SubFunctK)n" type="tSubFunction" minOccurs-'0" maxOccurs="unboundecT>
<xs:unique name="uniqueGeneralEquipmentinSubFunction“>
<xs:selector xpath="./scl GeneralEquipmenf7>
<xs:field xpath="@name*7>
</xs:unique>
</xs:element>
<xs:element name=MGeneralEquipmenr type’tGeneralEquipment” minOccurs"O"
maxOcc u rs="u n bou n de d*7>
</xs:sequence>
</xs:extens»on>
</xs:complexContent>
</xs:complexType>
<xs:complexType name-TSubFunction?
<xs:complexContent>
<xs: extension base="tPowerSystemResource">
<xs:sequence>
<xs:element name="GeneralEquipmenr type="tGeneralEquipmenf minOccurs- '0*
maxOccu rs=M u n bou n de d"/>
</xs:sequence>
</xs:extensk>n>
</xs:complexContent>
</xs:complexType>
Tun 060pyaoBaHus, 4ONYCTUMbIA B npegenax Function n Subfunction, HasbiBaeTcs GeneralEquipment.
<xs:complexType name-‘tGeneralEquipmenr>
<xs:complexContent>
<xs:extension base=MtEquipment">
<xs:attnbute name="type" type-'tGeneralEquipmentEnum" use=Tequired"/>
</xs:extension>
</xs:complexContent>
</xs: complexType>

B cnucke TmnoB o6opypoBaHusa (cm. Tabnuuy 5) ato nosuvumm AXN, BAT, MOT Kpome TOro, moryT 6bITb
MCMO/Ib30BaHbl BCe YacTHble KoAbl (Coaepxalyne ToNbKo NPONUCHbIe BYKBbI, HauMHawLwmecs ¢ E).

9.2.7 Tlpumep cekunn noacraHLmun

MpuBoauMbIA Hwke npuMep s3blka SCL ana cucteMHol cneumdpmkaumm SSD  cogepxuT cekuymio Substation
ana nogctaHuun baden220 132 ¢ ogHuM TpaHcopmatopom T1 Ha ypOBHAX HanpshkeHus mexgy D1 n E1l un
npucoegnHeHnem E1Q1.

TpaHcchopmaTop T1 mmeeT aBe 06MOTkM — W1 MNe2. O6moTka W1 nogkitoueHa Ha HanpsbkeHun 220 kB
K npucoeanHeHnio Tuna Q1 Ha ypoBHe HanpsbkeHus D1, y3en ceaAsu L1. O6motka W2 nogkntoveHa Ha Hanpske-
Hun 110 kB Kk npucoeguHeHuto Tuna Q2 Ha ypoBHe HanpshkeHua E1. 3 npucoeguHeHWs OrMyeckux Ys/soB
B chainnie SSD MOXHO BMAETb, YTO Ha YpPOBHe (ranBnjerrpaHcq)opMaTop TOKa BbINOSHAET M3MEPEHWE W Ha 3TOM
e ypoBHe BbInosHaeTcsa audpdepeHuransHaa 3awmTta. Co cTtopoHbl 220 kB (npucoeavHeHve D1Q1) mmeeTtcs
AnCTaHUMOHHas 3awuTa.

MpucoeanHenne EKO2Ha HanpsbkeHun 132 kB coAepXuT aBTOMaTMYecKuid Bblkatodatens QAL M LUMHHBINA
pasbeguHuTens QB1l (o6a MoAkMYEeHbl C MOMOLLBIO 3/IEKTPUYECKOrO COefuHeHns K y3ny cBasm LO), a Takxke
TpaHcchopmatop Hanpsbkenus Ul. nNoakMOYeHHbI K y3ny cBA3M L2, n TpaHcdopmaTop Toka 11, noAxItuYeHHbIR
Mexay ysnamm cBasu L1 n L2. Y3en cBa3u B npegenax o4HOro npucoeivHeHus 3ajaH siBHbIM 06pasom. Jlormyec-
kuii y3en tuna CSWI ynpaBnsieT Bcemu BblkI4atenamu, a noruveckuii ysen CILO ynpaBnsieT 6/10KMPOBKaMU.
Accounaumm gns IED-yCTpOICTB He 3afaHbl, Tak Kak 3TO TO/bKO (DYHKUMOHasbHasA cneumndukaums, nosTomy Mms
ycTpoiictea iedName no ymonuaHuto 6yaet None. Kpome TOro, 34ecb He WUCMNOMb3yeTcs BO3MOXHOCTb 6osiee
[OeTasIbHOro onpegenieHns ¢ NOMOLLLbIO CCboK InType.
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<?xml version-'1 O'*?*
<SCL xrrdns="http/Avwv/.iec.ch/61850/2003/SCL" xm”ns:xsi="http://www.w3.0rg/2001/XMLSchemasinstance'm
xsi:schemalLocation="http://www.iec.ch/61850/2003/SCL
SCL.xsd"»
«Header id-'SSD Example " nameStnjcture="IEDName"/>
«Substation name="baden220_132">
«PowerTransformer narne="TT type="PTRM>
«LNode Ininst="1" InClass"PDIP IdInst="F1M />
«LNode InInst="i" InClass-TCTR" IdInst="d" />
«Transformerwinding name-'Wr type="PTW'>
«Terminal connectivityNode="baden220_132/D1/Q1/L1" substationName="baden220_132"
vottageLevelName="D1" bayName="Q1" cNodeName="Lr/>
«[Transforme rWinding>
«Transformerwinding name-'W2“  type="PTW'>
«Terminal connectivityNode="baden220_132/E1/Q2/L3" substationName-‘baden220_13Z'
voltageLevelName="Er bayName="Q2" cNodeName="L37>
«[Transformerwinding»
«/PowerT ransformer»
«VoltageLevel name="DT">
«Voltage multiplier=Mk" unit="V'»220</Voltage>
«Bay name-'Q1">
«LNode Ininst="1" InClass="PDIS" ldInst="Fr >
«ConductingEquipment nate="1I" type="CTR">
«Terminal connectivityNode="baden220_132/D1/QI/Lr substationName="baden220_132"
voltageLevelName="DT' bayName="QT* cNodeName="Lr/>
</ConductingEquipment>
«ConnectivityNode name="L1¢ pathName="baden220_132/D1/Q1/L17>
«/Bay»
</VoltageLevel>
«VoltageLevel name="E1">
«Voltage multipliers'll* unit=*v>I32</Voltage>
«Bay name-'Q2">
«ConductingEquipment nate="OAr type="CBR">
«LNode InInst="i" InClass="CILO" IdInst="C1" iedName="D1Q1SB4'7>
«Terminal connectivityNode="baden220_132/E1/Q2/Lr" substation-
Name="baden220_1 32"
voltageLevelName="Er bayName="Q2" cNodeName="L1"/>
«Terminal connectivityNode-'baden220_132/E1/Q2/L2" substation-
Name="baden220_ 132"
voltageLevelName="ET' bayName="Q2" cNodeName-'L2'/>
«/ConductingEquipment»
«ConductingEquipment name-'OBI" type="DIS">
«LNode Ininst="2" InClass-"CSWT IdInst="C1" >
«LNode Ininst="2" InClass="CILO" ldInst="C1" />
«Terminal connectivityNode=*baden220 132/E1/W1/B1" substation-
Name="baden220_132“
voltageLevelName="E1” bayName="W1" cNodeName="Br/>
«Terminal  connectivityNode=*baden220_132/E1/Q2/L1" substation-
Name='baden220 132"
voltageLevelName="ET' bayName="Q2" cNodeName="LT'/>
«/ConductingEquipment»
«ConductingEquipment  name-'IlC  type-'CTR*'»
«Terminal  connectivrtyNode-'baden220_132/E1/Q2/L2"  substation-
Name="baden220 132"
voltageLevelName="Er bayName=MQ2" cNodeNameS'LZ*/»
«Terminal connectivityNode="baden220_132/E1/Q2/L3" substation-
Name='baden220_ 132"
vottageLevelName="Er bayName="Q2" cNodeName="L3'7>
«/ConductingEquipment»
«ConductingEquipment name="ur type="VTR">
«Terminal connectivityNode-'baden220_132/E1/Q2/L3" substation-
Name="baden220_1 32"
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voltageLevelName-'El' bayName="Q2" cNodeNarr»e="L37>
</ConductingEquipment>
<ConnectivityNode name”LT' pathName="baden220 132/E1/Q2/L1*7>

<ConnectivityNode name~LZ' pathName="baden22(TI32/E1/Q2/L27>
<ConnectivityNode name="L3" pathName="baden220_132/E1/Q2/L3"/>
</Bay>

<Bay name-'Wr>
<ConnectivityNode name="BT' pathNarne="baden220_132/E1/W1/B17>
</Bay>
</VoltageLevel>
</Substation>
</SCL>

9.3 OnuncaHue IED-ycTpoiictBa

9.3.1 O6uwwe cBegeHns

Cekumsi |IED-ycTpoiicTBa onucbiBaeT KoHdwurypauuio (npegkoHdurypaumto) |ED-yCcTpoii-cTBa: €ro  TOYKM
goctyna. LD u LN. uHCTaHuMpoBaHHble Ha Hem. Kpome TOro, oHa onpegensieTr BO3MOXHOCTU |ED-ycTpoiicTBa
B TepMuHax MnpegsiaraemMbix YCNyr CBA3M, a TakkKe WHCTaHuupoBaHHble fAaHHble DO ¢ wmx Ttunom LNType u
3HAYEHMAMWU MO YMOMYaHUK WAM No kKoHdwurypauun. Kaxgomy |IED-ycTpolicTBY A0/pKHA COOTBETCTBOBATb OAHA
IED-cekums. IED-uma (aTpubyT nate) B npegesnax cpaina AOMKHO ObiTb YHUKaNbHbIM. Ecnn B dhaiine pasme-
LarTCcs TOSIbKO OMUcaHWs npeaKoH(UrypnpoBaHHbix IED-yCcTpOiCTB, MMS AO/MKHO ObiTb TEMPLATE © AO/MKHO
yKasblBaTb Ha OTCyTCTBME npuBA3KM |IED-ycTpolicTBa K onpegesieHHoOMy MecTy B npoekte. CpeacTtsa ynpasse-
HMUA KOH(purypaumein cuctembl AO/DKHbl ynpaBasaTb UM kak IED-TUNoM, TO eCTb TUMOM NPeaKOH(IUrypUpOBaHHOMO
NpoAayKTa, U3 KOTOPOro MOXEeT OblTb CO34aHO MPOM3BOJIbHOE KOJIMYECTBO 3K3EMMIAPOB NpoAykTa (annapaTtHbiX
CpeacTn).

Mpumevanne — 8 cBA3M Cc TemM 4yTo |ED-MMS YHMKa/bHO B rfpejenax CUCTEMbl, OHO MOXET Takke ObiTb
MCNO/Ib30BAHO Kak CCbl/IKa.

BeegeHa cneumanbHas dyHkuma IED Router (mapwpyTtusatop IED-ycTpoiictea). IED-ycTpoicTBO, cogepxa-
Wwee (OyHKUMIO MapLlupyTnsaTopa, Yepe3 Bce CBOW TOYKM AOCTyna COeAuHSeT pasfvyHble nofcetn. Maplipytusa-
Top IED-ycTpoiicTBa MOXeT He MMEeTb JIorM4yecknx ycTpoicTts u LN. [na Takoro maplupyTtusaTopa (OyHKUMU ynpas-
NEHVA N KOHTPONA BbINOSHSAET OTAeNbHas cuctema ynpas/eHusl CeTbio, PACCMOTPEHMEe KOTOPOI BbIXOAWUT 3a pam-
KM HacTosilero cTaHgapTa. MapupyTtu3atop npefcrtaBnseT coboil rpaHWYHyl0 4YepTy, KOTOpYK He MOryT nepece-
KaTbTUMbl COOOLLIEHWNI B pea/ibHOM MacluTabe BpeMeHW. K 3Tum Tunam COOOLLLEHWNIA OTHOCAT:

- COO6LLEHNS O CUHXPOHU3ALUMY TOYHOTO BPEMEHMU;

-GSE-coobuieHus;

- BbIOOPOYHBIE M3MEPEHHbIE 3HAYEHNS.

Bce ocTanbHble COOOLLIEHNS NepefatoTcs Yepes MapLUpyTM3aTop C HEKOTOPOI 3a[1epXKOil BpeMEHM.

JONoNHWTENbHO K BbILWEONUCAHHOMY aBTOHOMHOMY Maplupytusatopy |ED-ycTpoiicTBa CyHKUMA MapLu-
pyTusatopa MOXeT pe3uAeHTHO HaxoAuTbcs Ha |IED-ycTpoiicTBe, cogepxaliem AONOSIHUTESIbHO K/IUEHTOB WAn
cepsepsl.

Touyka pocTyna MOXeT npuHagnexatb CepBepy C JIOTMYECKMMU YCTpolcTBaMu, KoTopble cogepxat LN.
B atom cnydae cepBep Touku AocTyna npegoctasnsaeT goctyn K LD n LN. B 1o xe Bpema LN kak KNnMeHTbl MOryT
ncnonb3oBaTh BCe TOYkM fgocTyna IED-ycTpoiicTBa (a He TONbKO TOYKM [0CTyna cepsepa) AN AOCTyna K AaHHbIM
(Ha LN Ha cepBepax) Ha apyrux |ED-ycTpoiictBax. Ecnu koHTposnb |ED-ycTpoiicTBa AO/MKEH OCYLLECTBAATLCSA
OVCTaHUMOHHO, Touka AoCTyna Bcerga TpebyeT cepsepa, NOTOMY UTO A8 yrpasfeHns U KoHTpons |ED-ycTpoii-
ctBa ucnonb3ytotcs LNO u LPHD noruyeckoro yctpoictBa cepsepa. Jluwb B TOM cnydvae, korga Bce LN Ha
IED-yCTpoicTBE MCMOMb3YT TOYKY AOCTyna TO/bKO KaK KAMEHTbl U He BbINOSHSAETCA KOHTposib IED-ycTpoiicTBa,
IED-yCTpONCTBO MOXET ObITb MCNONBb30BAHO 6e3 cepaepa.

PekomeHayeTcs umeTb Ha IED-ycTpoiicTBe XxOTsi 6bl 0AWMH cepBep. Torga Afs MOMYyYEeHWs AAHHbIX C LUUH
H/XXHEro YPOBHA MOXHO UCMNO/b30BaTb TOYKYy pJocTyna 6e3 cepBepa, TO ecTb 6/10ka MpUCOeAuMHEHUSA OT
TeXHo/orMyeckol WuHbl. OAHako 3TW AaHHble C LWWHbI HWKHEr0 YPOBHS Hefb3s BUAETb HanpsiMyld Ha LUMHe
BEPXHEro YpOBHS, ecnu Ha AaHHoM |ED-yCTpoiCTBE He HaxoAWTCs pe3sufeHTHO dyHKuMA maplupyTu3atopa. Ha
pucyHke 12 npuBefeH TUMW4HbIA npumep IED-ycTpoiicTBa, NpUCOEANHEHHOTO K CTaHLMOHHOW LIMHE W TeXHOsOoru-
4eCcKoi LUKHe.
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TorKka AOCTYNA K CTAKLIMOHHON WVHE I

CoenuHeHws cepsepa

é

IED-ycTpoicTBO l

\
cepaep \
Norvuyecxoe yCTpowCTBso Norwuyecxoe yCTPOWCTBO
Mapw 3a
LN LN LN plpyTAsaToR
\‘
\‘

‘\
N

CoeanHeHUa KNWeHTa

Touka goctyna K TEXHO/IOTNYECKOW LUNHE

PucyHok 12 - CTpykTypa IED-ycTpoiicTBa 1 TOYKM AOCTyna

Hanuune KopoTkoro afgpeca no3BoNsEeT 3ajasaTb NEpPeBOf JIOTMYECKMX MMEH Ha KOpoTkue afpeca Ha 6ase
aTpmbyTa AaHHbIX.

VMcnonb3oBaHne M 3HaYeHWEe KOPOTKUX afpecoB MOXET ObiTb onpefesieHo Ha ypoBHe SCSM (oTobpaxeHue
cTeka). B aTom cniydae ux obpabartbiBalOT CpeacTBa ynpaBneHus KoHdurypauueid cuctembl. Ecin kopoTkue agpe-
ca He onpegenswTcs Ha ypoBHe SCSM, cpeacTBa nporpaMMupoBaHus IED-yCTpoiicTB MOryT UCMO/Mb30BaTb aTpu-
6yTbl KOPOTKOrO ajpeca Kak CCblIKy Ha BHYTpeHHuWe agpeca |ED-ycTpoilcTB. B aTom cnyvae ux obpabatbiBatoT
cpeacTea nporpammupoBaHusa IED-ycTpoicTB. Bece gpyrve yTuamTbl AO/DKHBI NPOCTO MMMOPTUPOBATbL M peakcnop-
TMpOBAaThb UX COAEPXUMOE.

Bonee nogpo6HO 0 KOPOTKMX agpecax cMm. B9.5.4.3.

PucyHkn 13—15 pawoT obuiee npeactasrnieHne o6 |IED-3aBUCUMOI 4YacTM CXeMbl, NpeacTaBfieHHON B Buae
UML-cxem
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tNaming

{J name : tName

‘[0 desc : xs: normalizedString

tED

[J type : xs: normalizedString
[ manutacturer ; xs: normalizedString [<
{J configVersion : xs: normslizedString

1.n

tAccessPoint

[J router : xs: boolean = false

+Searvices
0.1

Authentication

{J none : xs: boolean = true

{J pessword : xs: boolean = felse
{J weak : xs: boolean = false

{] strong : xs: boolean = faise
{J certficate : xs: boolean = false

+Association
O.n

tAssociabon

[J kind : tAssociationKindEnum
[] assocationiD : tName

[ iedName : tName

[J Winst : tName

{J ptefix : tAnyName

[J InClass : tLNCiassEnum

[ ninst : tAnyName

38

+AccessPoint

[] clock : xs: boolean = faise

tUnNarming

{1 vesc : xs: normalizeastring

+LN
1..n

+LNO| tLNO

+Server A
1
tServer
[J tmeout : xs: unsignedint = 30
tLDevice
+LDevice
1.n 3 []inst: tName <>
+AccessControl
0.1
tAn tentFromOtherNs:
yCon MesSpace
EE——

PucyHok 13 — UML-onucaHne 4acTu cxembl, OTHocsWeics k IED-ycTpoiicTBy, — 6a3sa




l

tTrgOps
dchg : xs: booleen = faise | 01
qchg : xs: boolean = faise TrgOps
dupd : x3: boolsan = false *
perod : xs: boolean = false

tLogControl

logName : tName
logEna : xs: boolean = true
reasonCooe : X5: booisan = trueq

|

+OptFieids

OptFieids

saqNum : xs: boolean = false
tmeStamp : xs: boolean = faise P
dataSet : xs: boolean = false
reasonCode : xs: boolean = false
dataRef : xs: boolean = false
bufOvf! : xs: boolean = false
entrylD : xs: boolean = faise
configRef : xs: boolean = faise
segmentation ; xs: boolean = false

1SCLControl

FOCT P M3K 61850-6—2009

tNaming
desc : xs: normalizedString
name : iName [ (GSEControl
{J tyre : tCSEControlTypeEnum = "COOSE®
Q _amplb : X8: pormalizedS¥ing
tControl
[J] datSet : tAnyName
A tControlW thIEDName
WNome 0..n {J confRev : xs: unsignedint
+|EDName
tControfWith TriggerOpt T

{7 iagPd : xs: unsignedim = 0

tReportControl

conTev : xs: unsigneoint
buffered : xs: boolean = false
{] bufTime : xs: unsignedint = 0

gf’pﬁD:tName

3 [ desc : xs: normalizedString

+RplEnabledi0..1
{RptEnabled
[J max : xs: unsignedint = 1

!

tUnNaming

tSampledvalueControt

smviD : xs: normalizedString
multicast : xs: boolean = true
smpRate : xs: unsignedint
nofASDU : xs: unsignedint
sequrity : xs: boolean = faise
dataRef : xs: boolean = faise

+SrmvOpls 31

SmvOpts

_refreshﬂme:xs:bodeen-fdse
sampleSynchronized : xs: boolean = false
sampieRate : xs: boolean = false

+ClientLN
0..n

k}— [] numOfSGs : xs: unsignedint

tClienti N

iedName : tName

Idinst : tName

plefix : xs: normalizedString
inCtass : t(LNClassEnum
Ininst : tAnyName

- S W .

tSetiingControl

[] actSG : xs: unsignedint = 1

PucyHok 14 — UML-onuncaHue 4actu cxembl, OTHocsLencs K IED-ycTpoiicTBy, — 610k yripaBneHus
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tExtRef

0 iedName: tName

D.ldInst. tName

 prefix: tAnyName

D InClass: tLNClassEnum

D Ininst: tAnyName

D PoName: (Name

0 -daName: tName

( intAd@dr: xs: normalizedSeing

#ExtRef’

tLN
InClass: tLNClassEnum.
nst : xs: |t
prefix : me A
L
tLNO

inCtass : tLNClassEnum = "LLW
| 88t : xs: normal
L

+SeO-ngControli ,0-1
| tSettingControl

I|7

1],
Seethe”r-
«Controls’ |
diagram |

-
+SampledValueControil

tSampiedVaiueControi

O InType: (Name :

lizedString ]
]
\ +GS EContro
0.nf

tUnNtming 6----
Odesc: xs: nonnafizedString tSDI
+Sd
Dix: xs: unsignedint eSJ
ESESTEAN 0.n n
+SDI
0..n | +DAI
tDOI tDAI
D name: tRestrNamelstU N name: tRestrNamelstL
Y IX: xs: unsignedrit D sAddr: xs: normalizedString
C’Do" D accessControl: xs: normalizedString [ D vakKnd : (VWKindEnum = "Set"
0.n O.n 0 ix: xs: unsignedint
* ReportControl
0.n tfSportCorttrol 0.n! *VW
4 See the™
"Controls’ 1 NW
+Log Control 4 dagram D sGroup: xs: unsignedint
S—
tLogControl
+DataSet o tHamng
0.n S
{ raSet Sduc : x8: nomalizedSting
name : tName

aSet!
| \FCOA
1.n tFCDA

tGSECantrcf.

Ininst: tName

o
o
o
o
o
o
a

fc: tFCEnum

tAnyContentFromOthert*amespé&ce

kJInst m tName
prefix: (AnyName
‘hClass: tLNClassEnum

idoName: tName
idaName: tName

PurcyHok 15 — UML-on1caHmne Yyactu cxeMbl, oTHocsLwelics K IED-ycTpoiicTBy, — onpegenexune LN

9.3.2

IED-yCTPOCTBO. CEPBMUCHI 1 TOUKA AOCTyna

CuHTakcuc SCL-fA3blka Ans onucaHus IED-yCTpoicTBa BbIrSANT CneayowmMm 06pa3om:

<xs:.complexType name="tIED">
<xs:complexContent>

<xs:extension base="tNaming">

<Xs:sequence>

<xs:element name”Services" type”Services" minOccurs-'CT/>
<xs:element name="AccessPoint" type="tAccessPoint" maxOccurs="unbounded">
<xS: unique name- 'uniqueLNInAccessPoint*>

<xs:selector xpath="//scl:LN7>
<xs:field xpath="@inst7>

<xs field xpath="@InClass7>
<xs:field xpath-'@prefix7>

</xs:unique>

</xs.element>
</xs:sequence>
<xs:attribute
<xs:attribute
<xs:attribute
</xs: extension»
</xs: complexContent»
</xs:complexType>

40
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name="type" type=“xs normalizedString" use="optionar7>
name="manufacturer"
name="configVersion"

use-'optional7>
use="optionar/>
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ATpubyThl anemeHTa IED-ycTpoiicTBa onpeaeneHsl B Tabnuue 9.

Tabnmua 9 — ATpubyThl anamamta 1PI-ycTpoii<traa

ATpubyT OnwncaHne

name MaeHTndmkaums IED-ycTpoiicTBa. B npegenax ICD-thaiina, onvcbiBatoLero TMn ycTponcTea,
UMS [,O/DKHO 6bITb TEMPLATE. IED-MSi He MOXET 6bITb NMYCTON CTPOKOR 1 AO/HKHO ObITh
YHVKa/IbHbIM B npegenax SCL-chalina

desc MosAICHWUTENbHBIN TEKCT

type Tun IED-npoaykTa (onpegensieTcs n3rotoButenem)
manufacturer Mmsa nsrotosutens

ConfigVersion Bepcusa 6a3oBoli kKoHurypauun gaHHoro IED-ycTpoiicTBa

BoiwenprBeaeHHbiii atpmbyT ConfigVersion IED-ycTpoiicTBa onpegenseT ToNbko 6a30BYH0 KOHQUrypauuo
IED-ycTpoiicTBa (TO €CTb Te BO3MOXHOCTW YCTPOWCTBa, KOTOpble 3afAaHbl/NoCTaBfieHbl M3rOTOBUTE/IEM), @& HE €ero
WHAMBUAYaANbHYI0 KOHUrypauuio nocse BOMNOLWeEHUs B NpoekT. 3To napameTp IED-yctporictBa unm ero LN. OH
JOmkeH pasmewlatbca o (oaiine SCL kak 3HaveHne atpubyta LNO.NamPtt.configRcv. IED-yCTpoOiCTOO coaepXut
CNNCOK BO3MOXHOCTEW cepBuca (Service) 1 onpegeneHne Tovek 4ocTyna.

OrpaHunyeHus:

- nms IED-ycTpoiictea (IED Name) fomxHO 6bITb YHUKabHO B npefenax IED-cekumn chaiina SCL.:

- AnvHa atpubyta IED Name gos/mkHa cocTaBnsATb N0 MeHbLUE Mepe OA4UH CUMBOJI:

- IED Name ans wa6noHa IED-ycTpoiicTBa go/mkHO 6biTb TEMPLATE.

O6wwii anemeHT IED (Twun tIED), K koTopomy ob6paujaetcs 3nemeHT SCL, AONOMHWUTENBHO COAEPXUT He-
CKOJIbKO OrpaHnyeHmnin nAeHTUYHOCTI:

- B npegenax |IED-ycTpoiicTBa He MOXeT ObITb ABYyX 3/ieMeHTOB AccessPoint (Touka [ocTyna) C OAMHaKo-
BbIM VIMEHEM:

- B npegenax |IED-ycTpoiicTBa He MOXET ObiTb ABYX 3/1emMeHToB LDevice ¢ ofuHaKoBbIM aTpubyTOM inst.
Kpome Toro, atpubyT inst, oTHocAwmiica k LDevice, peiicTByeT kak kw4 B npegenax |ED-ycTpoiicTea.
ATpunbyTt logName kaxgoro LogControl (kocBeHHbIi nogpaspsg |IED-ycTpoiicTBa) obpallaetcs K O4HOMY M3 Takmx
KIToYei.

DnemeHT Services IED-ycTpoiicTBa onpegenseT NMerLLmMecs CepBUChHI.
<xs:complexType name="tServices">

<xs:all>
<xs:element name=-DynAssociation" type-tServiceYesNo" minOccurs=>*Cr/>
<X3:element name-'SettrngCroups" minOccurs="0">
<xs:comptexType>
<xs:all>
<xs:element name="SGEdit" type="tServiceYesNo” minOccurs="07>
<xs:element name="ConfSG" type="tServiceYesNo" minOccurs="07>
</xs:all>
</xs:complexType>

</xs:element>
<xs:element name-'GetDirectory” type="tServiceYesNo" minOccurs="07>
<xs:element name-'GetDataObjectDefinition" type="tServiceYesNo" minOccurs="07>
<xs element name-'DataObjectDirectory” type="tServiceYesNo" minOccurs="07>
<xs.element name-'GetDataSetValue" type-'tServiceYesNo" minOccurs="07>
<xs:element name="SetDataSetValue" type="tServiceYesNo“ minOccurs"O"/»
<xs:element name="DataSetDirectory" type-IServiceYesNo” minOccurs="07>
<xs:element name-'ConfDataSet" type=7ServiceWithMaxAndMaxAttributes" minOccurs-'07>
<xs:element name="DynDataSet" type="tServiceWrthMaxAndMaxAttributes" minOccurs="07>
<xs:element name="ReadWrite" type="tServiceYesNo" mmOccurs="0"/>
<xs:element name-TimerActivatedContror  type-TServiceYesNo" minOccurs-'07>
<xs element name-'ConfReportContror type-'tServiceWfttiMax” minOccurs-'07>
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<x$element name-'GetCBValues" type=MtServrceYesNo" minOccurs="0"/>

<xs:element name-'ConfLogControl" type-43ennceMHbMax" minOccurs="07>

<xs:element name-'ReportSettings” type-‘tReportSettings" minOccurs="07>

<xs element name-'LogSettings" type=~tLogSettings" minOccurs-'07>

<xs: element name="GSESettings"type=KtGSESetbngs" mtnOccurs="07>

<xs element hame="SMVSettings" type="tSMVSettings" minOccurs-'07>

<xs:element name="GSEDir" type-‘tServiceYesNo" minOccurs="07>

<xs:element name-'GOOSE" type-tServiceWithMax'* minOccurs="0">

<xs:element name-'GSSE" type-IServiceWithMax" minOccurs="07>

<xs:element name-'FileHandling" type="tServjceYesNo" minOccurs="07>

<xs:element hame-'ConfLNs" type-tConfLNs" mtnOccurs-'0'7>

</xs:all>
</xs complexType>
Knaccbl cepBMCOB MOIYT MOSABMATLCA B MPOM3BOJILHOM rnopsgke. OTCYTCTBME CEPBMCOB FOBOPUT O TOM, YTO

OHV HepocTynHbl Ha |IED-ycTpolicTBe. HeogHOKpaTHOE MNOSIBEHWE OAHOTO M TOr0 Xe MMEHW cepBuca He umeet
3HayeHusA. O CMbIC/IOBOM 3Ha4YeHumn cepBmcoB cM. MK 61850-7-2.

Cnmcok BO3MOXHOCTEl cepBuca, 3/1eMeHTbl HACTPOIiKK 1 aTpubyThl onpeaeneHs! B Tabnuue 10.

Ta6nmua 10 — Cnncok BO3MOXHOCTEl cepBuUca, 3M1IEMEHTbI HACTPOIKY 1 aTpuyThl

BO3MOXHOCTY cepBuca OnucaHxue

DynAssociation Bce cepBucbl 4151 AUHAMWYECKOTO MOCTPOEHMS accouuaumii. 3T BO3MOXHOCTU He ume-
10T aTpMbyTOB

SettingGroups: CepBucbl rpynnbl HACTPOEK NpuHagnexat 60Ky ynpaBfeHUs Tpynnoil HacTtpoek. Ecnu
SGEdrt [aHHbIA 610K ynpaBneHWs JOCTYNeH, Takke [OCTyneH OyAeT CepBuC Ipynmnbl HACTPOEK
ConfSG SelectActiveSG pnia aktuBauuu rpynnbl HAacTPOeK BO3MOXHOCTb OnepaTuMBHOrO peaak-

TMpoBaHusi oHNaliH (cepBucbl M3K 61850-7-2 SelectEditSG, ConfirmEditSGValues,
SetSGValues) onpegnenset anemeHT SGEdit Takke MOXeT CyLecTBOBaTb BO3MOXHOCTb
KOH(pMrypvpoBaHusa psaga rpynn HacTpoek cpefctsamm ssblika SCL (ConfSG). 9Tn BO3-
MOXHOCTV HE MMeIoT aTpubyToB

GetDi rectory CepBUC ONS YTeHUs COAEPXMMOro cepsepa, To ecTb katanoros LN u LD (Bcex LD, LN
M paHHbiX DATA norMyeckux Yys3noB). 3Ta BO3MOXHOCTb He WMeeT aTpubyToB.
Cogepxut cepBucbl M3K 61850-7-2 GetServerOirectory, GetlogicalDeviceDirectory,
GetLogicalNodeDirectory

GetDataObjectDefinition CepBuc gn1s1 noucka NOJSIHOrO CrnMcka Bcex onpegeneHnin DA gns cnpaBOYHbIX AaHHbIX,
KOTOpble BUAMMBI U, CrefoBaTefibHO, AOCTYMHbI 3anpallvBalolleMy K/NMEHTY 4yepes CCbl-
NouyHbIli LN. 3TOT cepBuc He nmeeT aTtpmbyToB. ObpawlaeTtcs k cepsucy GetDataDefinition
B M3K 61850-7-2

DataObjectDirectory CepBuc ana nonyyenus fdaHHbix DATA, onpegeneHHbix B LN. 3TOT cepBuC He unmeeT
aTpubyToB. O6pawaetcs k cepsucy GetDataDirectory B MOK 61850-7-2

GetDataSetValue CepBuC [N Noucka BCeX 3HAYeHWl AaHHbIX, K KOTOpbIM 0bpallarTcs anemMeHTbl Habopa
OaHHbIX. ITOT cepBUC He MmMeeT aTpmbyToB Obpaulaetcs k cepsucy GetDataSetValues B
M3K 61850-7-2

SetDataSetValue CepBuC A5 3anMcy BCEX 3HAYEHWIA AaHHbIX, K KOTOPbIM 06pallalnTcs a/1emMeHTbl Habopa
JaHHbIX. 3TOT cepBMC He nmeeT aTpubyToB. Ob6paliaeTca k cepsucy SetDataSetValues B
M3K 61850-7-2

DataSetDirectory CepBuc ans noucka (PYHKUMOHaUIbHO CBA3aHHbLIX AaHHblx FCD/FCDA Bcex 3/1eMeHTOB,
3anpalwmBaembix B Habope AaHHbIXx JOTOT CepBMC He umeeT aTtpubyToB O6paluaeTtcsa K
cepsucy GetDataSetDirectory B MOK 61850-7-2
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Bo3moxHocTu cepBuca

OnucaHne

ConfDataSet Ecnu cepsuc ConfDataSet He 3azaH, 3Ha4YeHUe MO YMOJSIYAHMIO ero atpubyta max paBHO
yncny npefKoHUrypmMpoBaHHbIX HABOPOB AaHHbLIX, U OHWU MOTYT ObiTb MOAM(ULNPOBAEHSI.
Ecnn cepBuc 3afaH, MOXHO KOH(UrypmpoBaTb HOBble HAbOpbl AaHHbIX [0 3a4aHHOro
3HaYeHMss max uaM mMoavuuMpoBaTb UMeLyecss Habopbl BO Bpems KOH(MIrypvposa-
HWsA Yepes A3bik SCL.
CMbIC/I0BOE 3HaYeHNe atpubyTa:
- max — MakcymMasibHOe YMC/10 HABOPOB AAaHHBIX;
- maxAttnbutes — makcumanbHOe uucno atpubyToB, AOMYCTUMbIX B HAbope AaHHbIX
(FCDA MOXeT coaepxaTtb HECKOIbKO aTpuOyTOB);
- modify — noruvyeckan eguHuua (true) o3HayaeT BO3MOXHOCTb MOAMPULMPOBATHL
npeAKoHUryprpoeaHHbie Habopbl AaHHbIX
DynDataSet CepBuChbl 419 AMHAMUYECKOTO COo3aHna 1 yaaneHms HabopoBs AaHHbIX.
CMbICNOBOE 3HaYeHne aTpubyTa:
- max — MaKCYMaslbHOEe YWC/0 AMHAMWYECKN CO3[aBaeMblX HabopoB faHHbIX (BK/O-
Yyas B KOHEYHOM UTOre npegonpefeneHHble Habopb! JaHHbIX);
- maxAttnbutes — makcumanibHOe 4Mcno aTpubyToB, OOMYCTUMbIX B Habope AaHHbIX
(FCDA MOoXeT cogepxaTtb HECKO/IbKO aTpubyTOB)
ReadWrite BO3MOXHOCTb CUUTLIBAHUSA U 3aMUCK OCHOBHbIX JaHHbIX. CofiepXuT cepBuChl

M3K 61850-7-2 GetData, SetData u cepsuc Operate, ec/iv UMeEKOTCA COOTBETCTBYylOLME
JaHHble. 9Ta PYHKUMA HE NMeEeT aTpmubyToB

T imerActivatedControl

JaHHbI 3M1emMeHT yKa3blBaeT Ha MOALEPXKY CEepBUCOB YNpaBfieHWs aKTUBMPOBAHHBLIM
Talimepom. Bce gpyrve cepBuchl, OTHOCALMECA K 06N1acTu ynpas/fieHusi, ykasaHbl Henoc-
peacteeHHo B DO ¢ atpmbyTtom ctiModel. 3ToT cepBuc He nveeTt aTpMbyTOB

ConfReportControl Bo3MOXHOCTb cTatuyeckoro (MyTem KoHurypupoBaHus uYepe3 A3blk SCL) cosgaHus
6/10KOB ynpaB/ieHNsi reHepauuein oT4eToB.
CMbIC/IOBOE 3HayeHue artpubyta max — MaKCMMasIbHOEe YUC/O WMHCTaHuupyembix 6.10-
KOB ynpaB/ieHus reHepavuein oT4eToB

GetCBValues CumnTbiBaHME 3Ha4YEHWI G/IOKOB yNpaBieHnsi. DTOT CEPBUC HE UMEET aTpnbyToB

ConfLogControl B0o3MOXHOCTb cTarmyeckoro (nytem KoHdurypuposaHus 4epe3 A3blk SCL) cosgaHus

6/10KOB YNpaB/IEHNS XXYPHA/IOM
CMbIC/IOBOE 3HauYeHMe aTpubyTa: max — MaKCUMas/lbHOE YMC/IO0 MHCTaHUMpyeMmblX 6/10-
KOB yMpaB/ieHUs XypHaIOM

Reportsettings

ATpnOyTbl 6/10ka  ynpaBfiEHWsi TeHepauuein OTYETOB, A1  KOTOPbIX  BO3MOXHA
onepatMBHas HacTpolika C nomowplo cepBucoB SetURCBValues COOTBETCTBEHHO
SetBRCBValues.
CMbIC/I0BOE 3HaYeHNe atpubyTa:

- cbName — vumsa 6510Kka ynpasnieHus;

- datSet — ccbisika Ha Habop JaHHbIX.

- rptID — ngeHTUmKaTop 0THETOB;

- optFields — pgononHWTeNbHbIE NOAS A/15 BKIKOYEHUS B OTYET

- bufTime — 6ydepHoe Bpems;

- trgOps — paspeLleHue onummn nycka;

- intgPd — nepuropg coxpaHHOCTU

LogSettings

ATpnbYTbl 6/10Ka YNpaBeHNs XypHaUIOM, A1 KOTOPbIX BO3MOXHa onepaTtuBHas HacTpOWi-
Ka ¢ nomoLLbio cepsucos SetBRCBValues.
CMbICNOBOE 3HaYeHNe aTpubyTa:

- cbName — ums 6510ka ynpasneHus;

- datSet — ccbinka Ha Habop AaHHbIX;

- logEna — paspeLlueHue xypHana;

* trgOps — onuuu nycka,;

- intgPd — nepuop coxpaHHoCcTh
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OkoH4aHne Tabnmubl 10

Bo3moxHocTu cepBuca

OnucaHne

GSESettings

ATpnbyTbI 610Ka ynpasneHns GSE-coobLeHnsaMu, 4151 KOTOPbIX BO3MOXHA onepaTuBs-
Hasi HacTpolika ¢ MoMoLLbto cepBrcoB SetGsCBValues cooTBeTcTBEHHO SetGoCBValues.
CMbIC/I0BOE 3HaYeHe atpubyTa:

- cbName — nms 6noka ynpaBneHus.

- datSet — ccblnika Ha Habop JaHHbIX;

- applD — naeHTnduKaTop NPUIOXKEHWS;
datalLabel — 3HauyeHne 4nsa ccbliku 06bEKTA NPY OTNPaBKe COOTBETCTBYIOLLEIO 3/1EMEH-
Ta (NPMMEHMO TOJbKO K 6/10kam ynpasneHuss GSSE-coobLeHnsamm)

SMVSettings

ATpnbyTbl 6510ka ynpasreHns SMV, Ans KOTOpbIX BO3MOXHa onepaTuBHas HacTpoiika
C nomoLLblo ceprcoB SetMSVCBValues cooTBeTcTBEHHO SetUSVCBValues.
CMbICNI0BOE 3Ha4YeHne aTpubyTa:

- cbName — umsa 6510Kka ynpasneHus;

- datSet — ccblinka Ha Habop AaHHbIX,

* svID — ngeHTndunkaTop BbIGOPOUHOIO 3HAYEHUS;

- optFields — gononHuTEbHbIE NONSA A1 BKOYEHUS B COOOLLEHNE O BbIGOPOYHbIX

3HaYEHUsIX;
- smpRate — ckopoCTb BbIGOPKHU

ConfLNs

OnuncbIBaeT, YTO MOXET 6bITb CKOHGIUrypupoBaHo ans LN, onpegeneHrHbix B ICD-ghaiine.
CMbIC/I0BOE 3HaYeHNe atpubyTa:
-fixPrefix — ecnu nornyecknii Hyns (false), npedomkcbl MOryT 6bITh 3afaHbl/U3Me-
HEeHbl,
- fixLnlnst — ecnu nornueckuii Hyb, MOXET ObITb U3MEHEHO KOMMYECTBO 3K3EMM/ISA-
pos LN

GSEDir

Cepsuchbl kaTtanora GSE-cobbiTuii B cooTBETCTBMU ¢ MOK 61850-7-2. 3Ta BO3MOXHOCTb
He MeeT aTpnbyToB

GOOSE

JaHHbI anemeHT nokasblBaeT, 4To IED-ycTpoiicTBO MoxeT 6bITb GOOSE-cepBepom 1
(nnu) knmeHToM cornacHo M3K 61850-7-2.

CMbICNOBOE 3HaYeHNe aTpmbyTa: max — MakCMaslbHOe YMC/o 6/10KOB ynpas/ieHns
GOOSE-co6bITnssMU, KOTOPbIE CMNOCOOHLI KOHMIypUpoBaTbCs AN n3gaHus (rmax=0
03HayaeT, YTO YCTPONCTBO ABNseTcA To/1bko GOOSE-KAneHToMm)

GSSE

[aHHblli 5n1eMeHT nokasbiBaeT, UTo IED-ycTpoiicTBO MOXeT 6biTb GSSE-cepBepom 6u-
HapHbIX JaHHbIX U/MAW KNMEHTOM corfacHo M3K 61850-7-2.

CMbICNOBOE 3HaYeHne aTpmbyTa: max — MakCMasibHOe YMC10 610KOB ynpas/ieHns
GOQOSE-co6bITMAMU, KOTOPbIE CNOCOBHbI KOHPUTYPMPOBaTLCS

FileHandling

Bce cepBucbl No 06paboTke dhaiiios; 6e3 aTpubyToB

MpumeyaHne —

6 pamMKax oOnucaHusi BO3MOXHOCTeli |IED-ycTpoiicTBa BbllleyKasaHHble MaKCUMasibHble
yncna Ao/MkHbl 6biTb rAPAHTUPOBAHHBLIM MAKCUMYMOM, TO €CTb [aHHOE YMC/I0 3/IEMEHTOB [O/HKHO MUMETb BO3MOMX-
HOCTb MHCTaHLMPOBaTb COOTBETCTBYIOLLEE UCMO/Ib30BaHME B /06bIX 06CTOSTENIbCTBAX, HanpuMep, JaXe ec/i HEeKo-
TOpoe [AvMHaMuuecKoe pacnpefesieHme namsT No3BONsEeT Mopoli UMEeTb 6o/blie (YeM MakCMMyM) 3/1IEMEHTOB Of-
HOro TUNa 3a cyeT 3/1IEMEHTOB APYroro Tuna (Bcerga no MeHbLel mepe Makcumym).

AnemeHT Access point IED-ycTpoiicTBa onpegenseT UMELMEC KOMMYHUKALMOHHbIE TOUKM A0CTyNa.
<xs:complexType name="tAccessPoint">

<xs:complexContent>

<xs:.extension base="Naming">
<xs:choice minOccurs-'0**
<xs:element name="Server" type=“tServer’>
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<xs:field xpath="@associationID’V>
<Acs:unique>
</xs:element>
<xs:element ref-'LN" maxOccurs="unbounded"/>
</xs:choice>
<xs:attribute name="router" type="*xs boolean" use="optionar defautt="false”>
</xs:attribute>
<xs:attribute name=**clock” type-'xs:booleant use="optionar default=**false*'>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
Access point onpegeneHa ogHMM U3 3/1IEMEHTOB: Server nnm cnucok LN.
ATpunbyTbl aneMmeHTa Access point onpegesnieHsl B Tabnuue 11.

Ta6nuua 11 — ATpunbyThl 3n1emeHTa Access point

ATpnbyT OnwucaHue
name Ccbinka, onpegensioLias AaHHy TOUYKy JocTyna B npegenax IED-ycTpoiicTBa
desc MosACHWUTE bHBIN TEKCT
router HanMyve 1 HacTpolika Ha NorMyYeckyto eguHuly (true) onpegensieT Haimyme y JaHHOro

IED-ycTpoiicTBa dyHKLMM MapLupyTusatopa. Mo yMon4aHuio ero 3Ha4yeHne — foru-
yeckuii Hynb, false (pyHKUUS MapLIpyTU3aTopa OTCYTCTBYET)

clock Hanuuue 1 HacTpoliika Ha flornyeckyto eguHuly (true) onpepensiet gaHHoe |[ED-ycT-
POIACTBO Kak rflaBHble Yachkl Ha JaHHO WwuHe. o yMo4yaHuio ero 3HayeHne — oru-
yeckuii Hynb, false (4acbl OTCYTCTBYHOT)

ATpubyT name TOYKM AOCTyna BMecTe C umeHeM IED-ycTpoiicTBa 06pasyloT YHUKasIbHYH CCbIKY Ha TOYKY
Joctyna B npegenax SA-cuctemsl.

Ecnn He 3aAaHbl HU MapLupyTM3aTop, HU TaKTOBbIA reHepaTop, HW cepBep, HU cnucok LN, To Touky gocTtyna
MOryT MCMnosb3oBaTb To/bkO LN kineHTa B ToMm xe IED-ycTpoiicTBe Ans JOCTyna K LUMHE, K KOTOPOi OHa mpucoe-
OVHeHa. JTO XapakTepHO Ans TOYKM AO0CTyna K TEXHOMOrMYeckol LUMHe YCTPOCTBa Ha YpPOBHE MNpUCcoeanHEeHWus,
B KOTOpPOM LN npegnaratoT CBOM JaHHble Yepe3 cepBep TOIbKO CTAHLMOHHOM LUMHE.

3aBucuMble OT MpoekTa aTpubyTbl TOYEK AocTyna (Hanpumep, ajpec B npedenax CUCTeMbl CBA3W) pa3me-
watotesa B cekumm Communication SCL-513bIKa.

OrpaHvnyeHus:

- IMS1 TOYKM AOCTyNa AO/HKHO BbITh YHMKa/IbHBIM B Npegenax |ED- ycTpoiicTsa.

- MS1 HE JO/IKHO BbITb MYCTbIM.

Cnepgyet 06paTnTb BHUMaHUeE, YTo:

- IED-yCTpOICTBO MOXET ObITb WCKIHUUTENBHO MapLUpyTU3aTOpPOM WM TakTOBbIM FeHepaTopoM, €Cn OHO
He coAepXuT Kakoro-nnbo Apyroro anemeHTa (rnaBHbIM 06pa3oM cepBepa);

- B TO4YKe [JoOcCTyna K cepBepy MOXEeT CylWlecTBOBaTb [AONOSHUTENbHAs yHKUMS MaplipyTmu3aTtopa Wam
4acos;

* B Hanbonee obuiem cnyyae IED-yCTPOCTBO COAEPXKUT TOSIbKO CEPBEP;

-ecnn  |IED-yCTpOICTBO COAEPXKMT /MWb CNUCOK LN, OHM SABMAKTCA TOIbKO K/IMEHTAMW, U KOHTPOSb
IED-ycTpoiicTBa He BbINOSIHAETCS, MOTOMY YTO HU OAMH CepBep He npegsaraeT NoaxoAsaWmx AaHHbIX. Bo3moxHa
AononHnTenbHas pyHKUMA MapLupyTmM3aTopa Uin 4acos.

9.3.3 Cepsep IED-ycTpoiicTBa

Cepsep cBsa3n IED-ycTpoiicTBa onncaH crieayowmmMm o6pasom:
<xs:complexType name="tServer">

<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:sequence>
<xselement name="Authentication">
<xs:complexType>
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<xs:attributeGroup re”*'agAuthentication"/>
</xs:complexType>
</xs:element>
<xs:element name”LDevice" type="tLDevice" maxOccurs="unbounded7>
<xs:element name="Associat»on" type-'tAssociation” minOccurs-'0" maxOc-
curs="unbounded7>

</xs:sequence>

<xs:attribute name=7imeouT type="xs:unsignedint' use="optionar default="307>
</xsextension>

</xs:complexContent>
</xs: complexType>
IED-server (cepBep |IED-ycrpoiicTBa) cogepxuT anemeHTbl Authentication (ayteHTudomnkaums), LDevice
(nornuyeckoe ycTpoiicTBo) 1 Association (accoumnaums). ATpmbyTel onpeaeneHsbl, kak nokasaHo B Tabnuue 12.

Tabnuua 12—ATpubyThl anemeHTa IED-server

ATpubyT OnwvcaHne
timeout Bpems oxuaaHus B CekyHAax eciv Havatasi TpaH3akumst (Hanpumep, BbIGOp rpynmbl
YCTaBOK) He 3aBeplleHa B TeUeHne JaHHOro BpeMeHW, BbINOIHSATCA c6poc 1 nepe-
rpy3ka
desc MOSICHUTENbHbIN TEKCT

CepBep uaeHTUUUMPYeTCa B Npeaenax CUCTEMbI SIOTOUKe 4OCTyna, K KOTOpoi OH mpuHagnexuT. Ero naeH-

TMdIMKaLmMa B CUCTEME CBA3U (afpec) pasmeLlaeTcs B cekummn cesasm Aasbika SCL (cm. 9.4).

O6s3aTenbHbli anemeHT Authentication onpegensieT BO3MOXHOCTU ayTeHTUMKauMM B C/yvyae onmcaHus
ycTpoiicTBa 1 meTog(bl), UCNOMb3yeMblii(ble) ANsA ayTeHTUdUKauum, — B C/lyvyae YCTPOIACTBA, MHCTaHLMPOBAHHOMO
B obopyzoBaHve. Ecnn 3nemMeHT OTCYTCTBYET, 3Ha4YeHVe Mo yMONYaHni — rfone (To ecTb ayTeHTUdMKaums oTCyT-
CTBYeT; 3TO O3HauyaeT, YTO 3HayeHue aTpubyTa none ecTb fAornyeckas eguHvua, true). TOUHOe CMbIC/I0BOE 3Haue-
HMe ApYrMx MeTofoB— 0c06eHHO weak (cnabblii) n strong (CUNbHbIA) — ONpeAeneHo B OTOOPaKEHMAX CcTeka

(Ha ypoBHe SCSM).
<x$:attributeGroup name="agAuthentication">
<xs:attnbute name-'none" type”xshootean" use-'optionar default="true7>
<xs:attribute name-'password" type="xs:boolean" use="optionar default="false'7>
<xs:attribute name-'weak" type=**xs: boolean" use="optionar default="false7>
<xs attribute name-'strong" type-'xs boolean" use="optional" defautt="false"/>
<xs: attribute name="certificate" type="xs:boolean" use="optionar default="false7>
</xs attributeGroup>
ATpunbyTbl 3nemeHTa Authentication onpegeneHsl B Tabnuue 13.

Tabnvuya 13 — ATpubyTbl anemeHnTa Authentication

ATpnbyT OnwncaHne
none AyTeHTU(pmKaLms oTcyTCcTBYET
password
weak
OnpegeneH B 0TOGpaxeHnsx cTeka (Ha ypoBHe SCSMs)
strong
certificate
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9.3.4  Jlornyeckoe yCTPOWNCTBO

OnemeHT LDevice onpegensieT noruvdeckoe ycTpoictso IED-ycTpoiicTBa, AOCTYNMHOE 4epes3 Touky AocTyna.
OHO [0/MKHO copepXaTb MO MeHbluein mepe oguH LN u nornyeckuin y3en LNO. a Takke MOXeET cogepxartb npefg-
KOH(pMIypUpOBaHHsIii 0TYET, onpeaeneHns GSE-coobueHus u SMV.
<xs:comptexType name="tLDevice">
<xs:complexContent>
<xs:extension base-tUnNaming">
<xs:sequence>
<xs:element ref="*LNQO7>
<xs:element ref="LN" minOccurs="0" maxOccurs-'unbounded”/»
<xs:element name="AccessContror type-tAccessControl" rrinOccurs-"OT»
</xs sequence»
<xs:attribute nate=**1MN5I type="tName" use="required">
</xs:attnbute>
</xs:extension>
</xs:complexContent>
</xs:complexType>

ATprbyTbl anemeHTa LDevice onpegeneHs! B Tabnuue 14.

Tabnuua 14 —ATpubyThI 3nemeHTa LDevice

ATpunbYT OnucaHve
inst MaeHtudpmkaums LDevice B npegenax IED-ycTporicTBa. MonHoe nms LD cornacHo ce-
puun ctaHgapToB M3AK 61850-7 cofepXuT AONOMHUTESBHYIO YacTb Nnepes ykasaHHbIM
3Ha4veHneM inst (cm. Takke 8.4). 3HaUeHMe He MOXET ObITb MYCTOl CTPOKOIA
desc MoACHWUTENbHBIN TEKCT
OrpaHunyeHus:

- atpunbyT inst LD gomkeH 6bITb YHUKa/TbHbIM B Npeaenax IED-ycTpoiicTsa;

- nma LD, nocTpoeHHoe u3 inst U Opyrux yacTei, koTopble onucaHbl B 8.4. JO/MKHO ObITb YHUK&/IbHbIM B
npegenax kaxgoro SCL-paiina,;

- OJIMHa aTpubyTa inst Jo/MKHA COCTaBNSATL MO MEHbLUER Mepe 0AVH CYMBOJI.

9.3.5 LNO u gpyrue noruyeckue y3sbl
<xs:complexType name-"tLNO">

<xs:complexContent>
<xs:extension base="tAnyLN">
<xs sequence»
<xs:element name="GSEContror type-tGSEContror minOccurs-'O" maxOc-

curs-'unbounded"/»

<xs:element name="SampledValueContror type="tSampledValueContror ~minOc-
curs="0" maxOccurs="unbounded"/>
<xs:element name=-SettingContror type-'tSettingControl" minOccurs="07>
<xs:element name="SCLControl" type="tSCLContror minOccurs="07>
<xs:element name="Log" type="tLog" minOccurs-'OV»
</xs sequence»
<xs:attribute name”InClass" type="tLNClassEnum" use-required" fixed="LLNO7>

<xs:attribute name="inst" type='xs:normalizedString" use-'required" fixed-"/»
</xs:extension>

</xs complexcontent»
</xs:complexType>
LNO copgepxut cnepytouwme 3anemeHTbl: GSEControl  (ynpasnenne GSE-coo6uweHunsmu)  (9.3.10),
SamptedValueControl (ynpasneHue Bbl6GOPOYHbIMY 3HauveHusamu) (9.3.11), Settingcontrol (ynpaBneHue ycTaBka-
mMmn) (9.3.12), SCLControl (ynpaBneHne SCL) n Log (xypHan). Kpome Toro, oH HacnegyeT Reportcontrol (ynpasne-

HMe reHepauuein otyetoB) n LogControl (ynpaBreHue XypHasiom) n3 6asosoro tuna tAnyLN, a Takke DOI n ane-
MeHT Inputs. ATpubyTbl asiemeHTa LNO onpegeneHsl B Tabnumue 15.
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Tabnuua 15 — ATpnbyTbl anemenTa LNO

ATpnbyT OnucaHve

InClass Knacc LN cornacHo cepumn ctaHgaptoB M3OK 61850-7, onpefeneHHblii Takke B tAnyLN,
3[eCb XecTKo npunucaH K LLNO, To ecTb HeonyCTUMbI HAKaKue gpyrve s3HavyeHus

InType OnpegeneHne NHCTaHUMpyemMoro Tuna atoro LN, ccelsika Ha onpegeneHune tuna oru-
yeckoro y3na LNodeType

inst Howmep ak3emnnspa LN, onpegenstowiero gaHHblii LN. Ans LLNO 3HaueHve paBHO
MyCTON CTPOKE (HMKakne Apyrne 3Ha4yeHnss HeLonyCTUMbI)

desc MosICHUTENbHbIN TEKCT

OrpaHuyeHue: knacc sornyeckoro ysna LNO Bcerga LLNO, noatomy atpubyT inst He HyxeH (no ymonua-
HUIO— MnycTas cTpoka). [na ccbinkm cBasM Ha LNO Ininst gomkeH 6biTb nyctoi ctpokoid, a InClass pgomkeH
6bITLLLIYO.

LN (Tvn tLN) onuceiBaeTcsa cnegytowmnm o6pasom:
<xs:complexType name="tLN">

<xs:complexContent>
<xs extension base-TAnyLN">
<xs:attribirte name="InClass" type="tLNClassEnum" use-'required7>
<xs:attribute name="inst" type-'xs unsignedint' use=-required*7>
<xs:attribute name”prefix*' type-lIAnyName” use-'optionat default=""/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
tAnyLN (cyneptun tLNO u tLN) onpegeneH cnegytowmm obpasom:
<xs complexType name-tAnyLN" abstract="true">
<xs:complexContent>
<xs.extension base-'ttJnNaming">
<xs:sequence>
<xs:element name="DataSer type=**tDataSer minOccurs-'‘O” maxOc-
curs="unbounded7>
<xs:element name="ReportContror type-tReportControl* minOccurs="0* maxOc-
curs="unbounded7>
<xs:element name="LogContror type-TLogContror minOccurs-'O" maxOc-
curs="unbounded'7>
<xs:element name="DOI” type="tDOr mmOccurs="0" maxOccurs="unbounded"/>
<'xs:element name="Inputs" type-TInputs" m<nOccurs="0-7">
</xs:sequence>
<xs:attribute name="InType" type="tName" use-Tequired'7>
</xs:extension>
</xs:complexContent>
</xs complexType>

LN copepxuT cnegywowme anemeHTbl: DataSet (Habop gaHHbix) (9.3.7), Reportcontrol (ynpaBneHue reHe-
pauueitr otyeToB) (9.3.8), LogControl (ynpaBneHue xypHasnom) (9.3.9), DOI (9.3.6) u Inputs (9.3.13).

ATpnbyTbl LN onpegeneHsbl, Kak nokasaHo B Tabnuue 16.

Tabnuua 16 — ATpnbyThl anemeHTa LN

ATpnbyT OnucaHve
desc MosiCHNTENbHBIN TEeKCT K LN
InType OnpegenexHve nHcTaHumpyemoro tuna atoro LN, cebinika Ha onpegenenne LNodeType
InClass Knacc LN no onpegenexHuo cepun ctaHgaptos M3K 61850-7
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OkoH4YaHne Tabnmuybl 16

ATpUGYyT Onwcaxue
inst Homep ak3emnnspa LN, onpegensiowero gaHHolii LN, — uenoyncneHHolii Tun 6e3
3HakKa
prefix YacTb npechvkca LN

JononHutensHble anemeHTbl DOI B onpegesnieHun LN mMoryT 6bITb MCNOMb30BaHbl AN onpefeneHns cneuu-
aNbHbIX 3HaYeHUA faHHbIX DATA. cBfi3aHHbIX C 3K3EMMISPOM, U UX aTpubyTOB. DTO MPOMCXOAWT 3a CUYET UCMOSIb-
30BaHNs anemeHToB SDI gnsa gaHHbix DATA wnnu 4yacTeill CTPYKTypbl atpubyTa (ecnM Heob6Xxogumo) U 3/1IEMEHTOB
DAl uepe3 TepMUHasbHbIA aTpubyT (cMm. onpegenerne DOI B 9.3.6). OgHako AaHHble DATA © aTpubyTbl, Ha KOTO-
pble 34eCb cAenaHbl CCbIIKKU, YXe onpegesneHbl npu onpegeneHun LNodeType Toro LN. K KoTopomy obpalaetcs
aTpnbyT LNType noruueckoro y3na LN. DnemeHTsl DOl B gaHHOM MecTe g1 AaHHOro 3K3emnispa He onpepens-
0T HOBbIXx DO mMnM HOBbIX aTpubyToB, KOTOpble He cogepxatca 8 LNodeType. Hanpumep, Takoii napameTp KOHW-
rypauuu. kak gnuHa umnynsca DPC CDC. gnsa kotoporo B LNodeType ykasaHo 3HadeHue 100 mc, 34eCb 3aMeHeH
3HayeHnem 300 mepia cneumanbHbixgaHHbIx DO.

OrpaHuuenue: nmsa LN, coctoswee m3 prefix. InClass u inst. AO/MKHO ObITb YHMKa/IbHBIM B npegenax oru-
4yecKoro ycTpolicTea npu 3aaHHoOM cepBepe, B NPOTUBHOM c/iydyae — B npefenax IED-ycTpoicTaa.

9.3.6  OnpegeneHne DATA (DOI)
<xs:complexType name="tDOI">

<xs:complexContent>
<xs:extension base-tUnNaming*>
<xschoice minOccurs="0" maxOccurs-‘unboundecT>
<xs:element name="SDr type="tSDr/>
<xs:element name”DAI" type=tDAI7>
</xs:choice>
<xs attribute name="name" type-tRestrNamelstU” use-'required*/>
<xs:attribute name”ix” type-'xs:uns»gnedinr use="optionar/>
<xs attribute name="accessContror type="xs:normalizedString’* use="optionar/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
DOI onpegeneH ogHnm 13 anemeHToB: SDI unu DAL
ATpnbyTbl DOI onpefeneHsbl, Kak nokasaHo B Tabnuue 17.

Tabnuua 17 — ATpnbyTbl anemeHTa DOI

ATpuGyT OnucaHxwue
desc MOSICHUTENbHbIV TEKCT K AAHHLIM
name CraHgapTunsnposaHHoe uma DO, Hanpumep, n3 M3K 61850-7-4
M VHaekc anemeHTa flaHHbIX B crlyvae MHAEeKCUpYyemoro tuna
accessControl OnpegeneHve ynpasneHns 4OCTYNOM K 3TUM AaHHbIM. [ycTas cTpoka (no ymonya-
HWIO) O3HAYAET, YTO NMPUMEHSIETCA onpeerieHne yrnpas/ieHus AOCTYNOM BEPXHEro ypoB-
HA. BO3MOXHbIE 3HaYeHUA ABAAIOTCA 3aBUCMMbIMK Ha ypoBHe SCSM

Atpnbyt DAI B npegenax DOI onpegenset 3agjaBaemble aTpubyTbl U COOTBETCTBYIOLME 3HA4YeHWUs. 1 BHOBb
BCe aTpubyTbl JO/KHbI Takke cogepxartbca B onpegeneHnn LNodeType gaHHoro LN. 3aecb MOBTOPAKTCA TOJSIbKO
Te€ U3 HUX, B KOTOPbIX 3afJalTcs WM MHAMBUAYASIbHO 3aMEHSIOTCS HEeKOTopble AONOSHUTESbHbIE 3HavYeHus (aTtpu-
6yTa nnm anemMeHTa).
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<xs:complexType name-"tOAl"
<xs:complexContent>
<xs:extension base=MtUnNaming">
<xs:sequence>
<xs:etement name="Var type="tVar mmOccurs-'O” maxOccurs=Munboundecf'/>
</xs:sequence>
<xs:attnbute name=“name" type-tRestrNamelstLM use=Hrequired'7>
<xs:attribute name-'sAddr" type=xs:normalizedStringM use="opt»onar/>
<xs:attribute name-ValKind* type="tValKindEnum" use="optionar default="Set7>
<xs:attribute name-'ix” type=7cs:unsignedinf' use="optionar7>
</xs:extenswn>
</xs:complexContent>
</xs:complexType>

ATpnbyT DAI copepxuT anemeHTsbl Vai (9.5.4).

ATpnbyt DAI nossonsieT onucaHve 3HadeHuwin ak3emnnsipa IED-ycTpolictBa. Ha aTtane pa3paboTkum M Mpoek-
TMPOBaHMA 3TO MOXET NPUMeEHATbCA ApyrMMmu 1EO-ycTpoiictBamu/1M, KOTOpbIM HEOBXOAMMO 3HaTb 3aBUCMMble OT
KOH(hurypaumm 3HavyeHus-B Tex cfydasix, Korga, Harmpumep, y HUX HeT cepBuca A8 YTeHUs 3HauYeHuid unu korga
IED-yCTpOCTBO He MNoAdepXMBaeT WX CUMTbiBaHMWE. Takke 3TO MOXEeT WCMonb3oBaTbCA camum IED-ycTpoicTBOM
ONA 3afaun 3TUX 3HaAYEHUA NM6Oo AN NPef/IoKeHNs UX yepes NpPoTOKON CBA3W WM (N0 MeHbLUen mepe) Ans ydeta
MX B CBOUX BHYTPEHHUX QOYHKLUSAX.

ATpnbyTbl anemeHTa DAI onpegeneHsbl, kak nokasaHo B Tabnuvuye 18.

Ta6nuua 18 — ATpnbyThl anemeHTa DA

ATpnbyT OnucaHve
desc MossCHUTENbHbIV TEKCT K anemeHTy DAI
name Vmsa atpnbyTa Data ¢ 3ajaHHbIM 3HaYeHneM
sAddr KopoTkuii agpec atoro atpubyTa Data
valKind Ecnv 3agaHo nto6oe ums, To ero CMbIC/I0BOE 3HAYEHVe 3a4aeTcs Ha 3Tane paspabor-
KW 1 NPOEKTNPOBaHUA
K VHgekc anemeHTa DAI B criyyae nHaekcupyemoro tuna

OnemeHT DAl copepXuT noAMHOXecTBO atpubytoB DA. OH [O/mKeH ucnofb3oBaTtbCA B npepenax
DOI-cneuucbmkauymn IED-ycTpoiicTBa, €C/iM 3afaHbl HEKOTOPbIE 3HAYEHWUs aTpubyTOB, 3aBUCALLME OT 3K3eMnaspa,
WA 3aMeHEeHbl TUMWYHbIE 3HAaYeHUs aTpubyTOB.

MoAMHOXECTBO AaHHbIX UK aTpUBYThl AaHHbLIX ONMCcaHbl CrieayLmMM 06pa3oMm:
<xs:complexType name="tSDr>

<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:choice minOccurs-"0" maxOccurs="unboundecT>
<xs:element name="SDr' type-TSDrA*
<xs:element name”DAI" type="tDAI7>
</xs:choice>
<xs:attribute name="name" type-IRestrNamelstL* use="required'7>
<xs:attribute name”ix” type="xs:uns»gnedinr use="optional7>
</xs:extension>
</xs:complexContent>
</xs: complexType>

2nemeHT SDI o603Ha4YaeT 4YacTb MMeHW NoAcTpykTypbl M3 DO (cootBetcTByeT SDO B LNodeType) unn us
UMEHN NOACTPYKTYpbl DA. 3a UCKNIOYEHMEM MWMEHW TepMUHasIbHOro atpubyTta (nuct). dnemeHT SDI copepxut
nn6o anemeHTbl SDI Ana ganbHewen Yyactn MMeHn CTPYKTypbl, 6o DAl ana anemeHTa TEPMUHA/IbLHOTO aTpuby-
Ta. UMEIOLLIEr0 3HaYeHne(s).
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ATpnbyThl anniemeHTa SDI onpegeneHsbl, Kak nokasaHo B Tabnuue 19.

Tabnuuya 19—ATpubyThl 3nemenTa SDI

ATpunoyT OnucaHve
desc MosicHUTeNbHbI TEKCT K YacTn SDI
name Vms SDI (4acTb CTPYKTYpbI)
K MHaekc anemeHTa SDI B criydae nHAekcMpyemoro tmuna
Mpumep

Cnegyowmii npyMep onucbiBaeT 3HaYeHNe CTPyKTyprpoBaHHoro DO kak DOI.
<DOI name-volts™*»
<SDI name=HsVC">
<DAI name="offset'>

<Val>0</Val>
</DAI>
<DAIl name”scaleFactor"»
<Val»200</Val>
</DAI>
</SDI>
</DOI>

9.3.7 OnpepeneHvie Data set (Hab6op AaHHbIX)
<xs:complexType name-'tDataSet"»
<xs:complexContent>
<xs:extension base="tNaming">
<xs sequence»
<xs:element name="FCDA" type-tFCDA" maxOccurs="unbounded”/>
</xs sequence»
</xs:extension>
</xs: complexContent»
</xs:complexType>
Habop gaHHbIX DataSet cogepxuT nocneoBaTesibHOCTb 3/1IEMEHTOB (PYHKUMOHA/IbHO CBA3AHHBIX AAHHbIX
FCDA.

OnpepeneHvie Habopa gaHHbIX LN nmeet atpubyTsl, onpegeneHHsie B Tabnvue 20.

Tabnuua 20 — ATpubyThl anemeHTa DataSet

ATpUGYT Onwucanue
narte Vims1, onpegensiolee 3ToT Habop AaHHbIX B 3agaHHOM LN
desc MosACHMTENbHbIV TEKCT K HABOPY AaHHbIX

<xs:complexType name-TFCDA"»

<xs:attnbute name-'ldinsf type”Name" use="optionar/>

<x$: attribute name-'prefix” type="tAnyName" use="optionar/>

<xs:attnbute name-'InClass" type="tLNClassEnum” use-'optionar/>

<xs:attribute name-Ininst" type="tName" use="optionar/>

<xs:attribute name="doName” type-'tName" use="optionar/>

<xs:attribute name-'daName” type-'tName" use-'optional 7>

<xs:attribute name-'fc" type="tFCEnum” use-'requirecTT»
</xs:complexType>

OnemeHT FCDA onpegenser umsa (YHKUMOHANBHO CBSA3AHHBLIX AaHHbIX WM (DYHKUMOHANBHO CBSA3aHHbIX

aTpubyToB [AaHHbIX coriacHo M3K 61850-7-2 ans |IED-ycTpoiicTBa, pa3meLlleHHOro B Habope gaHHbiX. Mopsgok
anemeHToB FCDA B Habope AaHHbIX onpeAensieT NopsifoK 3HauyeHuii gaHHbIX B npegenax obmeHa COOBLEHMAMNA,
ec/im Ha ypoBHe SCSM He npuvMeHSTCA Apyrve npaBuaa UM cornalleHns. DNeMeHT umeeT atpubyTsl, onpege-
NeHHble B Tabnuue 21.
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Tabnuua 21 — AtpubyTbl anemeHta FCDA

ATpunbyT OnucaHune

IdInst LD, B KOTOpPOM pe3ngeHTHO pasmeLleHsl DO

prefix Mpecbuke, onpegensawowmii BMmecTte ¢ Ininst u InClass nornyecknii y3en LN, B KOTOPOM pe3naeHTHO
pasmeryeHsl OO

InClass Knacc LN nornyeckoro y3na LN, rae pe3ngeHTHO pasmeldeHsl DO; 3agaeTtca Bcerga, 3a UCK4e-
HUeM Tex cny4yaes, korga GSSE Datalabel — nyctas cTpoka

Ininst Homep ak3emnnspa LN, rge pesangeHTHo pasmelleHsl DO; 3agaetcs scerga, kpome LLNO

doName Wma, naentndmumpytowee DO (B npegenax LN). WmaA. ctaHgapTusmposaHHoe B MK 61850-7-4.
Ecnn doName nycto, Torga fc mMoxeT copepxaTb 3HaveHue, Bblbupatollee kaTteropuio atpubyra
Bcex DO onpegeneHHoro LN. 3nemeHTbl WAW 4YacTh TUMOB CTPYKTYPUPOBAHHbLIX AaHHbIXx DATA
cofepxaTt BCe YacTu UMeHU, pasfesneHHble Toukamu (.)

daName Nma atpubyta — ecnu nyctoe, BblIGMpalTca BCe aTpubyTbl € (OYHKLUMOHASIbHBIMU XapakTepucTu-

Kamu, 3agaHHbiMu fc. DneMeHTbl UM YacTu CTPYKTYPMPOBAHHBLIX TUMOB AaHHbIX cofepXaT Bce
yacTu UMeHU, pasiefieHHble Toukamm (.)

fc

Bbibupatotca Bce atpubyTbl 3TON  (DYHKUMOHA/IbHOW CBA3W. BO3MOXHble 3HAYEHUs CBA3M
CM. B M3K 61850-7-2 nnv B onpegeneHnn yHKUMoHanbHol cBasm fc B Tabnuue 43

Ecnn o6a atpubyta — daName u fc cogepxat HenycTble 3Ha4eHus, Torga 3HaveHue fc omkHO 6bITh Aeit-
CTBUTENbHLIM 4518 atpubyTa (TO ecTb AO/HKHO ObITb MAEHTUYHO ONpPeaesieHO B COOTBETCTBYIOLLEM OnNpeaesieHnm
LNodeType). B npotuBHom cny4dae obpabotka SCL-thaiina 6yaeT npepBaHa coobLieHnem 06 owwnbke. Ecnv Bce
aTpubyTbl FCDA (3a ucktodeHvem fc) oTcyTCTBYIOT unm nycTel, B onpegeneHun GSSE Datalabel ato cooTseT-
CTBYeT NycToli cTpoke (3HayeHune fc Ao/mkHO BbITb ST). Bo BCcex Apyrnx Habopax AaHHbIX 3TO HeAOoMyCTUMO.

Bce 6510kv ynpasneHus, KOTopble 06paLlaloTca K Habopy AaHHbIX, LO0/MKHbI COAepPXaTbCA B TOM Xe LN, yto
1 onpegenexHne Habopa AaHHbIX. CnefoBaTesibHO, CCblflKa Ha HAbop JaHHbIX BO BCEX 6/10Kax ynpasfieHus cogep-
XUT TONbKO OoTHOcsAWeecs K LN nms Habopa aaHHbIx (aTpnbyT Name B anemeHTe DataSet), a He ero nonHoe nms
(koTopoe cornacHo M3K61850-7-2 cogepxuTTakke ums LD 1 nmsa LN).

Ecnun B paMKax cooblLLUeHnii Ha OCHOBE onpefeneHns Habopa AaHHbIX 3a4aeTcs NOPSA0K 3TUX AaHHbIX,
Torfa B 9TOM Habope AaHHbIX Heob6xoAnMo npuaepxmeaTbes nopsaka FCDA. Ecnv Habop aTpMbyToB yKasaH,
Hanpumep, Yepes fc, To NOpALOK AaHHbIX Y NOPAAOK aTpMbyTOB 3a4aloT AaHHble DATA B COOTBETCTBYIOLLEM TUMNE
nornyecknx ysnos LNodeType.

9.3.8  B/I0K ynpaBneHus reHepauueii oT4eToB

OnpegeneHne 6noka ynpaeneHus reHepauunein otyetos LN cnegytoulee:
<xs:complexType name="tReportControl">

<xs complexContent>
<xs:extension base-'tControlWithTriggerOpt">
<xs:sequence>
<xs:element name="OptFields">

<xs:complexType>
<xs:attributeGroup ref="agOptFields"/>
</xs:complexType>

</xs:element>
<xs:element name="RptEnabled" type-tRptEnabled" minOccurs="0"/>
</xs:sequence>
<xs;attribute narr>e=MrptID" type="tName" use="required7>
<xs:attnbute name-'confRev” type="xs:unsignedinf use=*TequiredV>
<xs: attribute name-'buffered" type-'xs boolean" use-'optional" defautt="false'7>
<xs:attnbute name-'bufTime" type-'xs”nsignedint" use="optionar default="0'7>
</xs:extension>
</xs:complexContent>

</xs complexType>
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<xs:complexType narne="tControlWrthTriggerOpt” abstract="true">
<xs:complexContent>
<xs:extens>on base-'tControl"»
<xs:sequence>
<xs:element name="TrgOps" type="tTrgOps" minOccurs-'0"/>
</xs:sequence>
<xs:attnbute name-'intgPd" type="xs:unsignedIinf use="optionar default="0'7>
</xs extension»
</xs: complexcontent»
</xs:complexType>
Bnok ynpasneHus reHepaumein otuetoB (RCB) cogepxunT cneayrowme anemenTtbl: TrgoOps, OptFields un
RptEnabled.
Vicnonb3ytoT aTpubyThbl, NpYBeAeHHbIe B Tabnuue 22.

Tabnuua 22 — ATpnbyThl 3/1eMeHTa 6/10Kka ynpaBieHusi reHepaymeil 0THeToB

ATpnbyT OnwucaHune

name Mms 6110Ka ynpaeneHns reHepauyveii oT4eToB Oro MMs oTHocuTeA K LN, pasmeluaroemy 610k
ynpas/ieHns reHepauyvein otyetoB RCB, 1 JO/MKHO 6bITh YHUKasIbHBIM B Npegenax LN

desc MosiCHUTENbHbIN TEKCT

datSet IMsi Habopa faHHbIX, HaNpaBAseMOro 6/10kOM ynpaB/IeHUs reHepaumein 0TYeTOB; B Nnpeaenax
ICD-thaitna datSet MoXeT ObITb TO/IbKO MYCTbIM

intgPd Meprof coxpaHHOCTM B MUANCEKyHAaxX — cM. M3K 61850-7-2. IMeeT CMbIC/1, TO/IbKO eC/in
onuus neproa nycka yctaHoB/ieHa Ha NorMyeckyo eamHuLy (true)

rptiD NpeHTudmkaTop 6110Ka ynpasneHus reHepaumein oT4eToB

confRev Homep peBu3un KoHUrypauum gaHHoro 6/10ka ynpas/ieHusi reHepaymeii oT4eTOB
buffered YKa3blBaeT, OT/10XKEHbI /TN HE OT/I0XEHbl 0T4YeTbl — cM. MOK 61850-7-2

bufTime BydepHoe Bpemsa — cm M3K 61850-7-2

ATpubyThl anemeHTa TrgOps onpegeneHsbl caeayowmm 06pa3om:
<xs:complexType name="tTrgOps">
<xs:attribute name="dchg" type="xs:boolean" use="optionar default-'false"/»
<xs:attnbute name-'qchg" type="xs:boolean" use="optionar default-'false"/»
<xs:attnbute name="dupd" type="s:bootean" use-'optional" default-'false"/»
<xs:attnbute name-'period" type-'xs: boolean" use-'optional” default-'false"/»
</xs:complexType>
Ecnu aTpmnbyT He 3aaH, ero 3Ha4yeHue (COOTBETCTBYHOLWASA ONUMs NyckKa) ecTb ormdecknii Hyb (false), uto
0O3HayaeT HEBO3MOXHOCTb UCNOMb30BaHWSA OMNUUK Nycka.
OnemeHT OptFields onpepgenex cnegyowmm o6pasom:
<xs:element name="OptF»elds">
<xs:complexType>
<xs:attributeGroup ref="agOptFields7>
</xs:complexType>
</xs:element>
<xs:attributeGroup name="agOptFields">
<xs:attribute name="seqNum" type="xs:boolean" use-'optional" default-'false"/»
<xs:attnbute name="timeStamp" type="xs:boolean" use-'opbonal" default="false"/>
<xs:attribute name-'dataSet" type="xs:boolean" use="optionar default="false"/>
<xs:attribute name="reasonCode" type="xs boolean" use-'‘optionar default="false"/>
<xs:attribute name="dataRer type="xs:boolean" use="optionar’ default-'false"/»
<xs:attribute name="bufOvfl" type="xs: boolean" use="optionar default="false"/>
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<xs:attribute name-'entrylD" type="xs: boolean" use="optionaF default="false"/>
<xs:attribute name="configRef' type-'xs: boolean" use="optionar default="false7>
<xs:attribute name="segmentation" type-'xs boolean" use="optionar default="false'7>
</xs.attributeGroup*
HacTpoiika aTtpmbyta Ha fOrMyeckylo eauHuuy (true) o3HayaeT BK/IOYEHWEe B OTYeT COOTBETCTBYHOLMX AaH-
Hbix(cM. M3K 61850-7-2).
OnemeHT RptEnabled onpeneneH cnegyolwyM ob6pasom:
<xs:complexType name="tRptEnabled">
<xs: complexcontent*
<xs:extension base="tUnNaming">
<XS sequence*
<xs:element name="ClientLN" type="tClientLN" minOccurs-'O" maxOc-
curs="unbounded'7>
</xs sequence*
<xs:attribute name="max" type="xs:unsignedint" use="optionar defaulter/*
</xs: extension*
</xs: complexcontent*
</xs complexType*
OnemeHT RptEnabled cogepxut cnucok LN knveHTa, A8 KOTOPbIX [O/MKEH OblTb paspelleH 3TOT OT4eT
(Hanpumep, npu 3anycke |IED-ycTpoiicTBa Ha NpeAyCTaHOB/IEHHbIX accoumalmsx).
Vicnonb3ytoT atpnbyThbl, NpMBeLeHHbIe B Tabnmue 23.

Tabnuua 23 — ATpnbyThl anemeHTa RptEnabled

ATpubyT OnucaHve

desc [MoSICHUTENbHbIN TEKCT

max OnpegensieT MakcMMasibHoe Yncsio 6/10KOB yNpaB/eHnsl reHepalyeil 0TYETOB AaHHOTO
TWNa, KOTOPbIE MHCTAHLMPYTCS BO BpeMsi KoHdurypuposaHusi B LN (1 3aTem ucnonb3y-
l0TCS B OH/IAliHOBOM PEXUME)

CornacHo M3K 61850-7-2 610K ynpaBneHWst reHepauuein OT4yeTOB MpefHas3HayeH pais OAHOBPEMEHHON pa-
60Tbl TO/ILKO C OAHUM KIMEHTOM. JTO 3HAuuUT, 4YTO ecnu 3apaetca Max > 1 ans RptEnabled, Ha IED-ycTpoiicTBe
OO/DKHO ObITb MHCTaHUMpOBaHO 6onee opHoro 6710ka ynpaeneHusi reHepauuein otyetoB (RCB) pgaHHoro tuna. Cne-
ayetr obpaTuTb BHMMaHue, 4To A/ BCEX OTNIOXKEeHHbIX 6nokoB ynpasreHns LN ClientLN gomkeH 6bITb npeakoHdu-
rypvposaH, To ectb Max fJomkeH ObiTb TOXAeCTBeH 3agaHHoMy umcny ClientLN. Ecnmn ClientLN npepgkoHdurypu-
poBaHbl Ans HebydepusoBaHHbIX 6/10k0B ynpaBneHns RCB, To pononHutenibHo Kk atpubyTty RptEna (Report Enable
onucaH B M3K 61850-7-2) B IED-ycTpoiicTBe [0/keH ObiTb YCTAHOB/EH Ha 3HayeHune true aTpmbyT Resv (URCB
Reservation onucaH B MOK 61850-7-2) 6noka ynpaeneHuss RCB. VimeHa URCName wnn BRCName 67510ka ynpas-
neHuss cornacHo M3K 61850-7-2 nocTpoeHbl M3 ynoMsHyToro aTtpubyta RCName ¢ nocnefylowum  ABY3HaYHbIM
yucriom mexgy 01 u Max. Ecnu 3apaHbl ClientLN, uHgekc (nonoxedue) ClienttN B crnucke, pasMelleHHOM B
anemeHTe RptEnabled, wncnonb3yeTcs kak JaHHbIA HOMep AN AAHHOTO KAvMeHTa (nepBblit MMeeT uwHAekc 1). 310
3HauMT, 4TO onpefeneHve 650ka ynpaBneHWs reHepauveid OT4eTOB Ha A3blke SCL [JO/MKHO paccMaTpuBaTtbCA He
KaK 3K3eMM/sip, a Kak T1M, KOTOPbIA MOXeT umMeTb 99 3k3eMnIsapoB A/18 99 KMEHTOB.

OnemeHT ClientLN onpepensetr uma LN B cucteme, kotopas ABMSETCA KIMEHTOM [AM1A [aHHOro Tuna 6noka
ynpaBfieHus reHepatmeli oT4eToB.
<xs:complexType name-'tClientLN"*

<xs:attributeGroup ref="agLNRef'/>
</xs:complexType>
<xs:attributeGroup name="agLNRer>

<xs attributeGroup ref="agLDRef7>

<xs:attribute name="prefix" type="xs:normalizedString" use-'opbonaF/*

<xs:attribute name="InClass" type="tLNClassEnum" use-'required"/*

<xs:attribute name="InInst" type="xs:normalizedString" use="required"/>
</xs attributeGroup*
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Mcnonb3yloT atpmbyThl, NpUBeAeHHbIe B Tabnuue 24.

Tabnuua 24 — AtpnbyTsl anemeHTa ClientLN

ATpnbyT OnucaHve
iedName VMms IED-ycTpolicTsa, rae pesngeHTHo Haxogutes LN
IdInst NaeHTndmkaumus aksemnnspa LD, rae pesngeHTHo HaxoguTes LN
prefix Mpedmkec LN
InClass Knacc LN no onpegenexuio B8 M3K 61850-7-4
Ininst MaeHTudmkatop id akzemnnsipa gaHHoro aksemnsipa LN Hmkenexaulero knacca LN B
IED-ycTpolicTBe

OrpaHuyeHus:

- UMS 6/10Ka ynpaBfeHus reHepauueli 0TYETOB JO/MKHO ObITb YHMKa/IbHBIM B Nnpeaenax LN;

- cfegyet o6patuTb BHUMaHue, 4to Ana uaeHTudwvkaumm LN B npegenax cuctembl 34eCb MCNOMb3yeTca
0603HaueHne Ha ocHoBe |ED-ycTpoiicTBa, JaXe ecnu reHepauuss MMeHW KOMMYHMKaLuy OCHOBaHa Ha (hyHKLMO-
HasIbHOI CTPYKType noAcTaHuumu. PekomeHayeTcs, 4Tobbl CPeACTBO NPOrpaMMupoBaHUs peasibHO obecneynBano
[OCTYMHOCTb ONMpeeneHHoro KNneHTa B onpeesieHHoN cucTeme CBA3M;

-ONSANpefycTaHoBMEHHbIX — accoumaumii  naeHtndmkaumio  Association”,  COOTBETCTBYHLLYK  CCbIJIOYHO-
My LN, MOXHO HaiiTh B CeKUMmn onpeaeneHunst accoumanmmn aaHHoro IED-ycTpoiicTBa.

Mpumep
<ReportControl name-'"PosReport” rptID-'E1Q1 Switches" datSet="PositionsM confRev="0">

<TrgOps dchg="true" qchg="true7>
<OptFields/>
<RptEnabled max="5">
<ClientLN iedName="A1KAr IdInst="LD1" InInst="1" InClass="IHMI7>
</RptEnabled>
</ReportControl>

UacTtb RptEnabled onpegensieT, uto TMn 6/70Ka ynpaBfeHWs FeHepauueli oTY4eTOB AeCTBUTENeH ANs naTtu
(HebyhepusoBaHHbIX) 6710KOB ynpasneHus RCB, umewwmx umeHa oT PosReportOl go PosReport05. [Mepsbliii
610k PosReportOl yxe 3apesepBupoBaH gns knneHta ALKALLD1/IHMI1. Bce oTyeTbl 3anyckalTcs C MOMOLLbO
dchg n qchg, a 6ydepHoe Bpems paBHO 0. MNonsa OptFields He 3agatoTcA, TO €CTb B OTYET BK/IHOYEHA TOJSILKO
obsA3aresibHas MHopmauus.

9.3.9  BoK ynpas/ieHns XypHasiom

B0k ynpasneHus xxypHasiom onpejesieH cnegyowmnm 3/1eMeHTOM:
<xs:complexType name-*tLogContror>

<xs:complexContent>
<xs:extension base="tControlWithTriggerOpt">
<xs:attnbute name="logName" type="tName" use="required7>
<xs attribute name="logEna" type="*xs boolean" use="optional" default="true"/>
<xs:attribute name="reasonCode” type=-xs:boolean” use-'‘optk>nal" default="tnje’7>
<A<s:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name-'tControlWithTriggerOpt" abstract="true">
<xs:complexContent>
<xs:extension base="tContror>
<xs:sequence>
<xs element name="TrgOps" type="tTrgOps" minOccurs="0'7>
</xs:sequence>
<xs:attribute name="intgPcT type="xs:unsignedInf’ use-'optionar default="07>
</xs:extension>
</xs:complexContent>
</xs:complexType>

CmbICn aTpMbyTOB B OCHOBHOM TOXAECTBEHEH aTpubyTam COOTBETCTBYIOLLEro 6/0ka ynpasfeHus, onpege-

neHHoro B MOK 61850-7-2. 19 TEX U3 HUX, YTO MOJSTHOCTbIO TOXAECTBEHHbI, UCNOJ/Ib3YETCs TO Xe UMSA aTpubyTa.
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ATpuGYThl anemMeHTa 6/10Ka ynpaBneHus XxypHasiom onpeaesneHsl B Tabnuue 25.

Tabnuua 25 — ATpunbyTbl a51eMeHTa 6710Kka ynpaBneHus XXypHasiom

ATpnGyT Onucanune
nare M5 6n10Ka ynpaBneHus XypHasiom
desc MOACHWUTENbHBIA TEKCT
datSet Nmsi Habopa faHHbIX, 3HaYeHMs KOTOPbIX perncTpupytotcs. datSet MoxeT 6bITb MyCT TO/b-
Ko B npefenax ICD-thaiina
mtgPd Meprof ckaHNpOBaHUA COXPaHHOCTU B MUAAncekyHaax — cM. MOK 61850-7-2
logName Ccblinka Ha LD. ssnatoweecs Bragensuem xypHana
logEna TRUE paspeluaeT HemMeas1ieHHyo peructpauuio: FALSE 3anpewaeT perncrpaumio oo pas-

peLleHNsi B OH/IaliHOBOM PeXuMe

reasonCode Kog, npnunHbl — cM. M3K 61850-7-2

OrpaHuyeHne: ums 610ka ynpasneHns XypHanom A0/HKHO 6biTb YHUKaNbHbIM 8 npegenax LN.
Cnepgywowmii doparmeHT SCL-thaiina nokasbiBaeT NpUMep 6/10Ka ynpaB/ieHUs XXypHasioM, KOTOPbI perncTpu-
pyeT AaHHble Positions 13 Habopa faHHbIX B XXypHasie nornyeckoro yctpoiictea C1, 3anyckaemoro nsmeHeHuem
JaHHBIX UNN N3MEHEHMEM KaYvecTBa.
<LogControl name-'Log*' datSet=MPosftions* logName="Cr>
<TrgOps dchg-lrue" qchg-'true7>
</LogControl>
9.3.10 bnok ynpasneHusa GSE-coobweHnsmm
B noruyeckom y3ne LLNO pa3peluaeTcs TONbKO CneayoLnii aneMeHT ynpasneHus GSE-coobLeHuamu:
<xs:complexType name="*tGSEContror>
<xs complexContent>
<xs: extension base-'tControfWithIEDName”*
<xs attribute name="type" type-'tGSEControlTypeEnum" use="optionar default="GOOSE7>
<xs:attribute name="appID*“ type-'xs normalizedString" use=*Tequired7>
<ft<s:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tControlWithlIEDName">
<xs:complexContent>
<xs:extension base-'tContror>
<Xs sequence>
<xs:element name-[EDName" type-tName" TTOccur5="0" maxOccurs-'unbounded'7>

</xs:sequence>
<xs:attribute name”~confRev” type=7cs:unsigr>edint" use="opt]onar/>

</xs:extension>
</xs complexContent>
</xs complexType>
Bnok ynpasneHns GSE-co06LeHns MM MOXET A0MNO/HUTENLHO coaepxaTb IED-nmeHa ans tex IED-ycT-
POIACTB, KOTOPbIE AO/KHbI ObITb MOANNCaHbl Ha GSE-gaHHbIe.
Wcnone3ytoT atpnbyTsl, NpuBeAeHHbIe B Tabnuue 26.

Tabnuua 26 —ATpubYThI 3N1emMeHTa 610ka ynpasrieHusa GSE-coobLieHnamm

ATpubyT OnucaHve
Name Vms, ngeHTudmumpytolee aaHHblin 610k ynpasnenmss GOOSE-co6bITUsIMM
desc MoSACHUTE bHbIV TEKCT
datSet MMsa Habopa AaHHbIX, HanpasnsembiX Ha 610K ynpasneHns GSE-cobbituamu. Ans

type=GSSE onpegeneHns FCDA B 3TOM Habope [aHHbIX JO0/MKHbI MHTepnpeTpoBaTbCs
kak DatalLabels cornacHo M3K 61850-7-2. ATpubyT datSet B npegenax ICD-thaiina moxet
6bITb TO/IKO NMYCTbIM
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OKoH4YaHve Tabnuubl 26

ATpnbyT OnucaHve
confRev Homep peBun3um KoHUrypaumm gaHHoro 6/10ka yrnpasieHus
type Ecnn type — GSSE, TO pa3pelueHbl TO/IbKO TWUMbl A@HHbIX C €4UMHWYHON uHAMKauuel, a c

[BOINHOW WHAMKauWel paspelleHbl A1 3/1EMEHTOB AaHHbIX, K KOTOPbIM o6paljatoTcsi B
Habope JaHHbIX; B MPOTMBHOM Criyyae A0MyCTUMbl BCE TUMbl AaHHbIX CnegyeT o6patuTb
BHUMaHWE, 4YTO KakAblli TN MOXET OblTb pas/IMYHbIM 06pa3oM OTO6pakeH Ha hopmaTsl
co06LeHni. 3HavyeHne Tvna no ymonyadmio — GOOSE

appID YHuKanbHasA umaeHTUUKaUMs NpUIoXKeHUi A B pamMKax CUCTEMbI, K KOTOPbIM MPUHAONEXNT
GOQOSE-coo06LleHne

OrpaHunyeHus:
- umsa 6noka ynpasneHns GSE-cO06LWEHUsIMU JO/MKHO ObiTb YHWMKabHbIM B npegenax LLNO, To ectb noru-
YecKoro yCTpOMCTBa;
- pasnuyHble NpPUIOXeHUs 8 npefenax CrTaHuMWM [O/DKHbI MMETb YHUKasibHble 3HadeHusa appld. PelweHve
0 XapakTepe NPUIoKeHNA NPUHNMAET NHXEHEP NPOEKTa/CUCTEMBI.
Cnegytownii coparmeHT sA3blka SCL cogepxuT npumep onpegenexHus 6noka ynpaeneHmss GOOSE-coobue-
HUAMU.
<GSEControl name="ttIPo5rtions*' datSet="PosrtionsM apptO="LL"7>»
Ero oTHocuTenbHoe ums B npegenax gaHHoro LNO — Impositions; cogepXxumoe ero coobuieHunii onpegene-
HO uvepe3 Positions B Habope AaHHbIX 1 4O/HKHO MUCMO/b30BaThCA B NpuioxeHun Itl.
9.3.11 Bbnok ynpasneHus BbIGOPOUYHLIMU 3HAYEHUSMU
B nornyeckom y3ne LLNO paspellaetcsi TOMbKO cneaylowmii anemeHT 6710ka ynpaBneHnsi BbIGOPOYHbIMU
3HAYEHUAMN:
<xs:complexType name-'tSampledValueContror»
<xs:complexContent>
<xs:extension base="*tControlWfthIEDName">
<xs sequence»
<xs:element name="SmvOpts">
<xs:complexType>
<xs:attributeGroup ref="agSmvOpts7>
</xs:complexType>
</xs:element>
</xssequence>
<xs:attribute name="smvID" type=**xs normalizedString” use="required7>
<xs:attribute name="multicasr type="xs: boolean" default="true7>
<xs:attribute name="smpRate" type="xs:unsjgnedinr use="required'7>
<xs:attribute name="nofASDU" type="xsunsignedinr use="required7>
</xs:extension>
</xs: complexContent»
</xs:complexType>
Bnok ynpaBneHus BbIGOPOUHBLIMY 3HAYEHUSAMU COAEPXKUT 3aneMeHT SmvOpts U AONOAHMTENBHO, Kak pacluu-
peHne Tuna cxembl tControlWithIEDName. Heckonbko |IED-umeH IED-ycrpoiicTe, KOTOpble AO/DKHbI MO/yyYaTb CO-
06LLEHNSA.
VMcnonb3yloT atpubyThl, NpuBeAeHHbIE B Tabnmye 27.

Tabnuua 27 — ATpnbyTbl anieMeHTa 6710Ka ynpasneHns BbI60POYHbIMU 3HAYEHNAMU

ATpnGYT OnucaHue
name Mvs, ngeHTndunumpyowee gaHHbIn 6710k ynpasnieHns SMV
desc MoscHUTENbHBI TEKCT
datSet VIMa Habopa AaHHbIX, 3Ha4YeHMA KOTOPbIX HanpaensTcs, datSet MoXeT 6bITb NYCT TOLKO
B npegenax ICD-chaiina
confRev Homep peBusun KOH(UIypauum AaHHoro 6510ka ynpaeneHums

57



FOCT P M3K 61850-6—2009

OKoH4YaHve Tabnuubl 27

ATpubyT Onucaxue

smviD Bnok ynpasneHus MHOroagpecHbiMy coobuieHnsamu: MsviD ans onpegeneHus BbI60poy-
HbIX 3Ha4YeHnin no M3IK 61850-7-2. BNok ynpaBneHnst o4HOaAPECHbIMU COOOLLEHNSAMU:
UsvID, kak onpegeneHo B8 MOK 61850-7-2

multicast Nornueckuii Hynb (false) ykasbiBaeT Ha To, 4TO cepBuChl Unicast SMV nMetoT eguHCTBEHHOE
3HayeHne smviD ~ UsvIiD

smpRate YacTtoTa onpoca, kak onpegeneHo 8 M3K 61850-7-2

nofASDU Homep ASDU (610K AaHHbIX NpuknagHbix yeniyr) — cm. M3K 61850-9-2

Ecnn Multicast ectb nornuvecknin Hynb (false), To ecTb 310 650Kk ynpaBneHus Unicast, onpegeneHue
OOJ/DKHO paccmaTpmBaTbCs Kak Tun. B 3Tom criyvae cnefyert, yto:
- onsa kaxporo IED-umeHn uenesoro IED-yCTpOCTBa, Yka3aHHOro B OnpefesnieHuun, AO/MKeH O6biTb Cco3A4aH
3k3emMnap 6510ka ynpasnieHus;
- uma UsvCBName, onpegeneHHoe B MOK 61850-7-2, fOMKHO 6bITb yCTAHOBAEHO Ha 31O IED-ums. kackag-
HO cuen/IeHHoe C YNOMSAHYTbIM MMeHeM (KOTOpoe B 3TOM Criydae A0/DKHO BbiTb NyCTbIM);
- aTpnbyT Resv 610ka ynpasneHnsa CB fosmkeH ObiTb YCTAHOB/IEH HA /IOTMYECKYIO eanHuuy (true).
Ecnn 3HauyeHne Multicast ecTb noruyeckas eguHuua (true), TO MMS COOTBETCTBYET HEMNOCPEeACTBEHHO WMEHU
MsvCBName.
MoryT 6bITb YCTaHOB/IEHbI CeaytoLe aTpubyThl:
<xs:attributeGroup name="agSmvOpts">
<xs:attribute name="refreshTime" type="xs:boolean” use-'optionar default="false"/>
<xs attribute name="sampleSynchronized" type="xs: boolean" use-'optional” default="false7>
<xs:attnbute name-'sampleRate” type="xs:boolean" use-'optionar default="false7>
<xs:attribute name-'securrty” type-'xs: boolean” use="optionar default="false’v>
<xs: attribute name="dataRef type="xs boolean” use-'opbonal”’ default="false'7>
</xs attributeGroup>
ATpnbyTbl anemeHTa Smv Options (onuuyn Smv) onpeaeneHsl B Tabnuue 28.

Tabnuua 28 — ATpunbyThl anemeHTa Smv Options

ATpUGyT Onucaxue

refreshTime CwMbIC/10BOE 3Ha4YeHue onumin packpbiaetcs B MOK 61850-7-2. Ecnun oguH 13 aTpmubyToB
YCTaHOB/EH Ha /TIOTMYECKY0 eauHuLY (true), COOTBETCTBYIOLLME 3HAYEHUA AO0/MKHbI ObITb BK/O-

sampleSynchromzed yeHbl B Tenerpammy SMV

sampleRate
security Cwm. onvcaHve B M3K 61850-9-2
dataRef Mpy yCTaHOBKE Ha NOrMYeckyto eAMHNLY CCblIka Ha HAbop AaHHbIX BKIOYaeTcs B coobLue-

Hue SV

OrpaHuyeHne: umsa 61oka ynpasneHus SV O0/MKHO ObITb YHVKasIbHbIM B npegenax LLNO, To ecTb B npege-
nax LDevice.

Cnepgyrownii oparmeHT s3blika SCL npuBoaWT onpeaeneHne 610ka ynpaeneHns SV. KOTOpoe OTHOCUTCS K
smv Habopa AaHHbIX. DTOT HA6op AaHHbIX onpeAenseT coaepXMoe faHHbIX CO00LeHns SV:
<SampledValueControl name-'VolT datSet="smv” smvID="ir smpRate-'4800" nofASDU="5" multicast="true">

<SmvOpts sampleRate-True” refreshTime="tMNJe:m sampleSynchronized-'true"/*

</SampledValueControl>

9.3.12 BnoK ynpaBneHuss HacTpoikamu

Huxe npuBegeHo onpegeneHne 670ka ynpaefeHuss HacTpoilkamn SGC. CnegyeT obpaTuTb BHMMaHue, 4To
uma SGC. To ecTb ero UMeHHasa 4acTb B npegenax LNO B cootBeTctBUM ¢ M3OK61850-7-2 ectb SGCB. Cnepgosa-
TeslbHO, AonycKaeTca uMeTb Tosibko oauH SGC Ha LNO.
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<xs:complexType name-*tSettingControl">
<xs:complexContent>
<xs:extension base-tUnNaming“>
<xs:attribute name="numOfSGs" type="xs unsignedint" use="required"/>
<xs:attnbute name-'actSG" type="s:unsignedint’ use-'optionaf" default-'17*
</xs extens»on>
</xs:complexContent>
</xs: complexType>
ATpnOYTbl  MAEHTUYHbI TEM. KOTOpble WCNONbL3YTCA 6GMOKOM  ynpaBfieHUs rpynnoli  HacTpoek B
M3K 61850-7-2.
ATpnbyTbl 31EMEHTa 610Ka ynpaBneHnsi HacTpokaMu onpeaeneHsl B Tabnmue 29.

Tabnuua 29 — ATpunbyTbl 3neMeHTa 6110Ka ynpaB/ieHns HacTpoikamu

ATpnoyT OnucaHne
desc MOSAICHUTE bHBIN TEKCT
numOfSGs Yncno nmerowmxca rpynn HacTpoek
adsSG Uwncno rpynn HacTpoekK A/1A Bbl30Ba Npw 3arpyske KoHdurypaummn. 3HadeHve no yMonyaHuio
pasHo 1

9.3.13 TlpuBA3Ka K BHELUHWUM CUrHaU1aM
Cekuums Inputs onpegensieT Bce BHELLHWE CUTHasIbI, KOTOpble HEOBX0AUMbI LN-NPpUAoXKeHNAM AN BbINOHE-
HMS cBOMX (PyHKLMIA. CeKumsi NO3BONSET TakkKe BbIMOMHUTL NPUBA3KY CUTHaIa K BHYTPeHHeMy agpecy IntAdr.
<xs:complexType name="tlnputs">
<xs:complexContent>
<xs:extension base="tUnNamtng">
<xs:sequence>
<xs:element name="ExtRef type="tExtRef' maxOccurs="unbounded7>
</xs:sequence>
</xs:extension>
</xs: complexContent>
</xs:complexType>
Kaxablin anemeHT ExtRef ccbinaetcs Ha OfHy BHELUHIOH no3vuuio, Ha ypoBHe DO wam DA. Ecnm Heobxo-
avm IntAdr, OH [O/DKEH UCMNOJ/Ib30BATbCA COOTBETCTBEHHO OAHHOMY YPOBHK. DTO 3HAUYWT, YTO MPU UCMOJSb30BaHUU
Ha ypoBHe DO OH MOXeT cofiepXaTb 0TobpaxeHe HECKOSIbKUX aTpubyTOB.
<xs:complexType name="tExtRer>
<xs:attributeGroup ref="agDORef'/>
<xs:attribute name="daName" type="tName use="optionar/>
<xs:attribute name~intAddr" type="*xs:normalizedString" use="optional 7>
</xs:complexType>
Vicnonb3yloT aTpmbyThl, NprBeAeHHbIe B Tabnuue 30.

Tabnuua 30 — ATpubyTbl anemeHTa Input/ExtRef

ATpUGYyT OnwcaHxue

iedName Vimsa IED-ycTpolicTBa, OT KOTOPOro NOCTynarT BXOAHbIE faHHble

IdInst Mmsa ak3emniapa LD, oT KOTOpPOro nocTynatT BXOAHbIE AaHHble

prefix Mpedoukc LN

InClass Knacc LN no onpegenexuio cepun ctaHgaptos M3K 61850-7

Ininst MpoeHTudpmkatop id ak3emnaspa gaHHoro aksemnnsapa LN Hwkenexauwero knacca LN B
IE D-ycTpolicTBe

doName Nwms, npeHtudpnumpytowee DO (B npegenax LN). B cnyyae cTpykTyprpoBaHHbIXx DO nmeH-
Hble YacTh KackafHO CLENEeHbI Yepes Touky (.)
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OkoHuaHve Tabnmubl 30

ATpuGyT Onvcaxue

daName ATpn6yT, 0603HaYalOLLMA BXOAHbIE AaHHble. CpeAacTsa nporpamMmupoBaHust |[ED-ycTpoiicTBa
[JO/DKHBI MCMO/Mb30BaTh MYCTOE 3HAYEHWE NPU Ha/IMYMM HEKOEro CBA3bIBAHWA M0 yMosya-
Huto IntAdr ana Becex atpubyToB BXOAHbIX AaHHbIX DO npouecca (fc = ST unn MX), rnasHbIm
obpasom gns t u g Ecnv atpubyT NpUHAANEXUT K CTPYKTYpe Tuna AaHHbIX, TO 4acTu UMEHU
CTPYKTYPbI AO/DKHBI OTAENATHCA TOUKamMm (.)

intAddr BHyTpeHHMe agpeca, K KOTOpbIM MpuBs3aHbl BXOAHbIE AaHHble. To/IbKO cpeAcTBa nporpam-
MMPOBAHUSI [aHHOTO KOHKPeTHoro |ED-ycTpoiicTBa A0/MKHbI MCMO/b30BaTh 3TO 3HAuyeHue
Bce ocTasibHble cpefcTBa NPOrpaMMMpPOBaHNs AO/MKHbI €10 COXPaHSTb

MycTtoe 3HauyeHne umeHn daName o3HavaeT aTpmbyTbl BCEX OMNepauuoHHbIX 3HadyeHuin DO, To ecTb stVal,
mag v T. 4. B atom cnydyae intAdr MOXeT Takke onpefensAtb afpeca onepauroHHbIX aTpubyTOB HEKOTOPBLIM CMNOCO-
60M, cneuudunyHbIM ANa cpeAcTB NporpaMMupoBaHns IED-yCTpoCTB.

Ecnn HekoTopble BXOAHblE AaHHble MOryT ObiTb Mony4veHbl IED-yCTpOCTBOM 4yepes3 Apyrne CepBuUChl CBA3N
(Hanpumep, yepes oTueTbl U GSE-cO06LLEHNS), TO pelleHVe O Bblbope ocTaeTca 3a IED-ycTpoilcTBOM unu cpeg-
CTBOM €ro peanusaunu.

9.3.14 Accoupauumn
<xs:complcxTypc namc-"tAcccscControl” mixcd " trucM*

<xs:complexContent mixed="true">

<xs:extension base="tAnyContentFromOtherNamespace7>

</xs:.complexContent>
</xs:complexType>

OnpepgeneHne ynpaeneHns AoctyrnoM. CMbICNIOBOE 3HayeHVe U BO3MOXHOE YTOYHEeHWe onpefesieHvs pe-
LaeTcs Ha ypoBHe cTeka (SCSM).

PekomeHayeTCcs BbINOMHATbL BCIO aBTOPM3aUMIO M ynpaBfeHue AOCTYNOM CpefcTBamy YacTHOW peanuvsaumm
B npegenax LN-uHTepcpeiicoB. B 3Tom cnyvyae HeT HEOOGXOAUMOCTWM B OnpefeneHuy ynpasfieHWs [OCTYNoOM B
npegenax SCL.

OnpefeneHve Kaxaolh accouvauvmn 3afaeT OfHY NPefKOH(UIYpUMpOBaHHYO accouuaumio Mexay JAaHHbIM
cepsepoMm u LN knueHTa. Bo3MoxHbl ABa BuAa npeakoHdurypuposaHus. «lpegonpefeneHHolii» o3HayaeT, 4To
accoumaums onpefefieHa, HO He OTKPbITA, U ee OTKPbITUE BbINOMHAET KAMEHT. «lpeaycTaHOBMEHHbIR» 0O3HauyaerT,
4yTO accouuauus onpeesieHa, U ee OTKPbITUE NpeanofnaraeTcsa cpasy e nocne 3anycka IED-ycTpoiicTsa.
<xs:complexType name-‘tAssociabon”>

<xs:attribute name="kind” type-'tAssociationKindEnum" use="require<T/>

<xs:attribute name”associatranIiD" type="tName. use="optionar />

<xs:attributeGroup ref="agLNRef'/>
</xs:complexType>

Mcnonb3yloT atpubyThl, NpuBegeHHble B Tabnmye 31.

Ta6nunua 31 — ATpnbyThbl 31eMeHTa Association

ATpUbYT Onvcanmne

kind Pop, npefkoHdnryprpoBaHHoii accoumaumn — nbo npejonpeaeneHHoi, M6o npeaycra-
HOBJ/1EHHO

association 1D NaeHTucbmkaums npeakoHUrypuposaHHoi accoupaumuy (B NPOTUBHOM Crlyvyae — nycTas)

ledName Ceblinka, naeHTudmumpytowast IED-ycTpoiicTBo, Ha KOTOPOM PE3NAEHTHO PACTONOXKEH
KIMEHT

dinst Ccblfika Ha 10rnueckoe yCTPORCTBO KIneHTa

InClass Knacc LN knneHTa

prefix Mpedomke LN

Ininst Homep ak3emnnspa LN knneHta
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Myctasa ld-accounauns, 3afaBaemas Mo ymosidaHuo, O3HavaeT, 4to |d-accoumaumsa ewe He onpegesieHa.
[nsa 3akoHuyeHHOro dalina s3bika SCL M npepycTtaHOBNEHHOW accoumwaummn ld-accoumauus 3agaetcs, Tak yto LN
KNMEeHTa 1 cepBep MOryT NPOBEPUTH €ro KOPPEKTHOCTb. OAMH 1 TOT Xe KNEHT MOXEeT MCMoMb30BaTh O4HU U Te Xe
accoumaummn ¢ pasnumyHbiMn LN Ha ogHoM cepsepe. Ha ypoBHe SCSM 3apgatoTca TpeboBaHMs K O4HO3HAYHOCTMU,
a TaKke Amanas3oH 3HadveHuin Id-accoumaummn (Hanpumep, uenoe uucno 32 6uTa, YHMKanbHOE Ha YPOBHE cepBepa,
nnun gnsa cepsepa IED-ycTpoiicTBa u Id-knneHTa, nnmn B npegenax BCel CUCTEMBI).

OrpaHnyeHus:

-atpubyT Association ID fomkeH 6bITb YHUKa/IbHBIM B NpeAesniax cepsepa,;

- AnvHa Association ID go/mkHa cocTaBNsATb N0 MEHbLUE Mepe oAvH CUMBO.

9.4 OnucaHne cUCTeMbl CBA3N

9.4.1 O6wue cBegeHns

B HacTosilem pasgene COAEPXWTCA OMnMcaHne BO3MOXHOCTU MPSMbIX KOMMYHUKALUOHHBIX COEAMHEHWI
mexay LN nocpeactBom normyeckux wuH (SubNetworks) u Toyek pgoctyna IED-yctpoiictB. Cekuyumn |IED-ycT-
pOIiCTBYXe cofepxaT onucaHue Toro, kakMe LDh LN gocTynHbl 4yepes3 onpedesieHHylo Touky goctyna. Cekuus
CBSI3M COAEPXMT OnuMcaHue TOro, Kakme Touku goctyna |IED-ycTpoiicTB coefuHeHbl ¢ obuieli nogcetbio. OnucaHune
BbINO/IHEHO CMOCO60M, MO3BOMAKWMM OTOO6Pa3NTL MepapxXUYeckyto CTPYKTYpy uMeHn 8 npegenax |ED-ycTpoii-
CTBa, KOTOpoe ocHOBaHO Ha |IED-3aBMCUMBbIX UMeHax Toyek goctyna, LD u LN.

UML-cxema, npuBefieHHas Ha pucyHke 16. aaeT oblee npeacraBneHune o cekumn Communication.

tUnNaming

( desc: xs: normalizedString

tCommunicatfon

1.1 J, +SubNetwork

tNaming tSubNetworic

ndaac: xs: normaitzedString <1
{/name: tName

_________________ 0 type: xs: normaizedString

+BitRate 1.n +ConnectedAP

0.1
tBftRatelnMbPerSec tConnectedAP

ted Name : tName
apName: tName

+Address

0.1 | iphyeconn I tCSE | | 1 osswv
0Address|

tAddrm

+MnTane ! -
‘+MaxTime
tP 0..1f 01 ~\

N 0 type: tPTypeEnum tDurationIinMiliSec

tPAddr fContnXBioc*

Minst: tName
cbName: tName

PucyHok 16 — O6uwee npencrasneHue o cekuun Communication yepes cxemy UML

[Janee cnepyet hopmasibHoe onpeneneHne XML schema:
<xs element name="Communication" type=“tCommunication">
<xs:unique name=MuniqueSubNetwork**>
<xs:selector xpath=M/sd:SubNetwork'7>
<xs:field xpath-*name"/*
</xs:unique>
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</xs:element>
<xs:complexType  name="tCommunication">
<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:sequence>
<xs:element name="SubNetwork" type-'tSubNetwork" maxOccurs-'unbounded'T*
</xs:sequence>
<Ars:extension>
</xs:complexContent>
</xs:complexType>
Cekunss Communication MOXeT AONOSHWUTENBbHO cogepxaTtb cekumm Text n Private (kak npou3BogHble OT
tUnNaming). imeHa SubNetworks (noaceTn) Ao/KHbI 6bITb YHUKaSIbHBIMM,
9.4.2  OnpegeneHue SubNetwork
Onpepgenenne SubNetwork cogepxuT BCe TOYKM [OCTyna, KOTOpble MOryT JiorM4yeckm OOMEeHUBaTbCA WH-
dhopmauueii no npotokony SubNetwork 6e3 npomexyTouHoro maplipytusatopa. CnegyeT obpatuTb BHUMaHue,
4YTO MNoAceTb onpeaensieT fIorM4yeckoe CoeguHeHne ¢ onpefesieHHbIM NPoTokoNoM. Ha ogHoin u Toli xe dmaunyec-
KOl ceTu CBSA3U MOTYT ObITb MUCMNOJSIHEHbI Pa3/IMYHbIe NOACETU C PA3/IMYHBIMU NPOTOKONAMN.
<xs:complexType name="tSubNetwork”>
<xs:complexContent>
<xs:extension basesMtNamingM>
<xs:sequence>
<xs:element name="BrtRate" type-IBitRateloMbPerSec" minOccurs="0*7>
<xs:element name="ConnectedAP* type-tConnectedAP" maxOccurs="unbounded'7>
</xs:sequence>
<xs attribute name="type" type="xs normalizedString" use="optjonal">
<xs:annotation>
<xs documentation xml:lang="en">The bus protocol types are defined
in IEC 61850 Part 8 and 9
</xs:docu mentation*
</xs:annotation>
</xs:attribute>
</xs: extension*
</xs: complexContent*
</xs complexType*
ATpnbyTbl nogceT SubNetwork onpegeneHsl, kak nokasaHo B Tabnvue 32.

Tabnuua 32 — ATpnbyThl anemeHTa SubNetwork

ATpnbyT OnucaHne
name MMs. ngeHTudmumpyrolee AaHHy0 LWWNHY: ABNSETCA YHUKaNbHbLIM B Npejenax aHHOro
(paiina SCL
desc HekoTopbli NOACHUTENbHBIN TEKCT K AaHHo SubNetwork
type Twun npoTtokona SubNetwork; Tunbl NpoToKoNa onpefenstoT Ha yposHe SCSM. B npume-
pax B KayecTBe NpoToKo/a, onpegeneHHoro B MAK 61850-8-1, ncnons3ywot 8-MMS

Tunbl NpoTOKONa onpegeneHbl B OTOGpaxeHMssX cTeka (Ha YypoBHe SCSM), pana  AaHHoW  cepun

cTaHgaptoB — B cepun cTtaHgaptoB MOK 61850-8-1 1 B MOK 61850-9-1, M3K 61850-9-2. HasBaHus
npotokonos M3K61850-8-1 HaumHatotca ¢ "8-», a MO3OK61850-9-1 u MOIK61850-9-2 — c¢"9-». Wcknioue-
HMe — cryyald, korga OHW WAeHTU4YHbl. Hanpumep, npotokonn M3K 61850-8-1 ecTb 8-MMS; TOT e MpOTOKON

ncrnonb3yet M3K 61850-9-2.

SubNetwork cogepxut pgononHuTenbHbI 3nemeHT BitRate, onpepenswowmii CKOpoCcTb nepefayn 6MTOB B
M6éuT/c, a Takke cnMcok Touyek gocTtyna |ED-ycTpoiictBa, yepe3 KoTtopble 3Tu IED-ycTpoilcTBa cOeamHAKTCA C
Toukamu goctyna nogcet SubNetwork. OHa HacnepyeT u3 tUnNaming anemeHTbl Private n Text.
<xs:complexType name-'tConnectedAP"*

<xs: complexContent*
<xs:.extension base-tUnNaming"*

62



FOCTPM3K 61850-6—2009

<Xs sequence*
<xs:element name="Address" type="tAddress" minOccurs="07>
<xs:element name="GSE" type-IGSE" minOccurs="0" maxOccurs-'unbounded**/*
<xs:element name="SMV" type-ISMV" minOccurs="0" maxOccurs-'unbounded"/*
<xs:element name="PhysConn” type="tPhysConn" minOccurs-'O" maxOccurs="unbounded'7>
</x$ sequence*
<xs:attribute name="iedName” type="tNameM use-"required"/>
<xs:attribute name="apName" type="tName" use-"required*/*
</xs:extension>
</xs: complexContent*
</xs:complexType>
Toukoin goctyna IED-ycTpoiicTBa ans coegnHennsi ¢ SubNetwork saBnsietcs ConnectedAP.
OHa nmeeT aTpubyThbl, NpUBeAEHHbIE B Tabaue 33.

Tabnuua 33 — ATpubyTbl anemeHTa ConnectedAP (Touka focTyna K CoeiMHEHNIO)

ATpunbyT OnucaHne
iedName Nms, nageHtudmnumpytowee IED-ycTpoiAcTBO
apName Mmsa, onpepensioliee AaHHY0 TOUKy focTyna B npeaenax IED-ycTpoiicTea
desc HekoTopbIii NOACHUTEbHBIA TEKCT K AaHHOW ToYke AOCTyna € AaHHOol noaceTun

Kaxpas npucoeguHeHHas Toyka AOCTyna MMeeT AONOSHUTENIbHO OAWMH cepBep-3aBuCKMMbI agpec U uHdop-
Mauuio Mo AONOoSHWUTENbHOMY agpecy [A7s 6/10KOB ynpaBfeHusl, CBA3bIBAOWUXCA B peasibHOM BpeMEHM, Takux,
Kak ynpasneHne GSE-coobuieHnsmun n ynpasneHve SMV. Ecnu Bce Tpu OTCYTCTBYIOT, ONUCLIBAETCA TOJIbKO TOMO-
norusa coeguHeHns SubNetwork, HanprvmMep M3yvyeHWe XxapakTepucTuk cBsA3W. [na nosHoro oavina SCD pomkeH
6bITb yKka3aH afpec cepsepa Un no KpanHen mepe agpec 6710ka ynpasneHus.

Kpome TOro, cyulectByeT AOMOMHUTENbHbIA 3nemeHT PhysConn, cogepxawuii onMcaHme OAHOro WanM He-
CKOJTbKMX (OM3NYECKUX COeAMHEHNIA C AaHHOM TOYKOW AoCTyna.

9.4.3 OnpepgeneHve agpeca

onemeHT Address (agpec) cogepxut napamMeTpbl agpeca [aHHOM TOYKM AOCTyna Ha AaHHOW LUMHEe — Mo
MeHbLLEeA Mepe oAuH napameTp. OnpegeneHve pas/fiUyHbIX NapaMeTpoB MPUBOAUTCHA B COAEPXALLMXCA 3/1EMEH-
Tax P ATpubyT type anemeHTa P onpegensier 3HadeHue napameTtpa. CMbICNIOBOE 3HavyeHWe napameTpoB P 3aBu-
CUT OT Tuna npoToKoNa MNOACETU W MO3TOMY AO/HKHO ObiTb ONpefeneHo Ha COOTBETCTBYHLEM ypoBHe SCSM.
Te napameTpbl, KOTOpble MCMob3ytoT ¢ MOK 61850-8-1 1 M3K61850-9-1, M3K 61850-9-2. cogepxatca B atpuby-
Te type nepeuucnsiemoro tuna tPTypeEnum. OGbBACHEHME CM. B COOTBETCTBYIOLUMX YACTAX HAaCTOALLEro CcraH-
Japta.
<xs:complexType name="tAddress">

<Xs sequence*

<xs:element name-'P" type="tP" maxOccurs="unbounded"/>

</xs sequence*
</xs:complexType>

Uto6bl NOAy4nTb NOSIHOE onucaHue SCD. agpec TOYKM AOCTyna [AO/MKEH coAepXaTb YHUKa/bHOe 3HauyeHue
Mo KpaiiHeli mepe A/1a Touek AocTyna K Tuny cepeepa.
<xs comptexType name="tP">

<xs:simpleContent>

<xs: extension base-tPAddr"*
<xs:attribute name-type" type-tPTypeEnum” use="required7>
</xs:extension>

</xs:simpleContent>
</xs: complexType*

tPAddr — HenycTas CTpoKa, He cofepxalias HUKakuMx creumasibHbIX 3HakoB, Hanpumep LF, CR wau Tab.
MNpeponpeneneHHble 3HavyeHna tPTypeEnum onpegeneHbl B M3OK 61850-8-1. [lonyckalTcs Takke Tunbl afpecos,
onpegenexHHble Nosib3oBaTeniem (CM. HXKeE).

C TeM 4TOGbl 06EcneunTb BbLICOKYHD AOCTOBEPHOCTb MPOBEPKU cofepxmmoro agpeca XML-aHanusaTopowm,
tP 6bln orpaHuyeH (B cmbicne XML schema) ans kaxporo ns aTux onpefesieHHbIX TUMOB agpeca. 3TU orpaHuye-
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HUSA TUMNOB Ha3blBalOT tP_, nocne HMX cnepgyeT Tun agpeca, kak B tPTypeEnum. [na Toro 4tobbl MCMNO/b30BaTh 3TU
orpaHuyeHnsi, B anemeHte P gomkeH 6biTb 3agaH atpubyTt xsi:type. Takum obpas3om, ecTb ABa crnocoba obecne-
ynTb Takoil agpec Hanpumep, ans IP-agpeca 06e 13 npuBefeHHbIX (hOPMYNMPOBOK SABASAKTCA 3KBUBASIEHTHLIMU
CTOYKM 3PEHNS CEMAHTUKU U CUHTaKcuca:
<Ptype="IP">10 0 0.11</P>
<P type-IP” xsi:type="tP_IP">10.0.0.11</P>
MpenmyLLecTBO BTOPOI (OPMY/IMPOBKM, B KOTOPOM UCMOMb3yeTcs TUM orpaHuyeHus tP, 3akniiovaeTcss B TOM,
4YTO [AOCTOBEPHOCTb 3HauyeHuss agpeca (34ecb—10.0.0.11) moxeT 6bITb noaTBepxaeHa XML-aHa nusatopom. [Mpu
MCMNO/Ib30BaHUN NepBoii (hOPMYNNPOBKM 3HauyeHne agpeca abc OGygeT paccmaTpvBaTbCsl Kak abCOMOTHO KOPPEKT-
HOoe, Torga Kak BO BTOPOW (OOPMY/MMPOBKE OXMAAETCA 3HavyeHue, npuBegeHHoe K suay ddd.ddd.ddd.ddd, rpe
Kakgas 6yksa d cooTBeTCTBYeET Lmdpe.
[Jaxe npu ncnonb3oBaHny OrpaHNYeHHOro Tuna Ao/HKEH 6bITb YKka3aH (KOPPEeKTHbIN) Tun agpeca.
OrpaHunyeHue: pacwvpeHus tuna P Tvna nepeuvcneHuns type tPTypeEnum [O/MKHbI HauYMHaTbCA C Mpomnuc-
HOW BYKBbI 1 COAEPXaTb TO/IbKO BYKBEHHO-LM(pOBbLIE 3HaKK 1 gedmcel (-).
9.4.4 Onpepgenenne agpeca GSE-coobLieHwni
CeegeHuss 06 agpecax Bcex 6/10KOB ynpaBfieHMs OCHOBaHbl Ha abcTpakTHOM Tune tControlBlock. OH pgaet
anemeHT Address, KOTOpbIi yCTaHaB/MBaeT napameTpbl afpeca, CBSi3aHHble C G/I0KOM YMpPaB/IEHWs, U CCbIIKY Ha
610K ynpaBneHus B npegenax IED-ycrpoiictBa ¢ nomouwpto atpubyTtoB Idinst n cbName. Mockonbky GSE-co06-
LLEeHMs, paBHO Kak n 6710ku ynpasneHns SMV, [O/KHbI Haxogutbeca B npegenax LLNO, aToro gocraToyHo.
<xs:complexType name-"tControlBlock" abstract="true">
<xs:annotation>
<xs:documentation xTHang-*en">A control block within a Logical Device (in LLNO).</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base=HtUnNammg">
<xs:sequence>
<xs:element name="Address" type="tAddress" minOccurs=M0'V>
</xs:sequence>
<xs:attnbute name="ldInst” type="tName" use=Tequired'7>
<xs:attribute name”~cbName" type=ktName" use="required"/>
<fxs extension>
</xs:complexContent>
</xs complexType>
AnemeHT GSE-coobuweHnns onpegenset agpec 6/10ka ynpasneHnsa GSE B gaHHom IED-ycrpolictse.
<xs:complexType name="tGSE">
<xs:complexContent>
<xs:extension base="tControlBlock”>
<xs:sequence>
<xs:element name="MinTime" type="tDurationInMilliSec" minOccurs="07>
<xs element name="MaxTime" type="tDurationInMilliSecM minOccurs="07>
</Xs sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
ATpnbYTbl UMEIT 3HAYEHWSA, NpBELEHHbIE B Tabnmue 34.

Ta6nuua 34 — ATpunbyThl anemeHTa GSE

ATpnbyT OnucaHne

desc MosICHUTENbHbIN TEKCT

IdInst MaeHTndmkaums sksemnnsapa LD B npegenax gaHHoro IED-ycTpoiicTBa, Ha KOTOPOM pac-
nonoxeH 6510k ynpasneHns B LN HeT HE0O6X0A4MMOCTM, NOCKO/bKY 3TV G/1I0KM ynpaB/ieHns
cogepxarca Tonbko B LLNO

cbName Mmsa 6noka ynpasneHus B npegenax LLNO ak3emnnisipa LD IdInst
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OnemMeHT Address cogepxut napameTpbl agpeca GSE-coo6LleHMs B TOM e CUHTakcuce, 4Tto M agpec
cepsepa. CooTBeTCTBYIOLWME 3HaYeHNA Tuna P onpegeneHbl Ha COOTBETCTBYIOLWEM YypoBHE SCSM.

AnemeHTbl MinTime 1 MaxTime 3agaloT criefyoLme UHTepPBasibl BpEMEHN:

- MinTime — makcMmanibHO JonycTumas 3afepxka oTnpaskyi B MUIIUCEKYHAAX NPY U3MEHEHUU AaHHbIX;

- MaxTime — Bpems KOHTPO/A WCTOYHUKA B MWIIMCeKyHAax (Bpems umkia MoCTYNIEHUS KOHTPOJSIbHOro
curHana). B TeyeHve 3TOro BpeMeHu 0Tkas UCTOYHMKA OO0/DKEH ObITb 06HAPYXEH KNMEHTOM.

2nemMeHTbl MinTime 1 MaxTime MOryT BAuSATb Ha napameTpbl Ha ypoBHe SCSM. Kakve 3TO napameTpbl U
Kakoe B/IMSIHME OHM UCMbITLIBAOT, ONPeSeiaeTcsa Ha COOTBETCTBYOLEM ypoBHe SCSM.

9.4.5 OnpegeneHue agpeca SMV

2nemeHT SMV onpegensetr agpec 6/10ka ynpasfeHUs BbIGOPOYHbIMU 3HAYEHUAMU — TOYHO TaK Xe, Kak
anemeHT GSE-cooblleHna genaeTt 310 Ana 6510koB ynpasrieHuss GSE-coobuleHmamn. OH Takke OCHOBaH Ha Tune
cxembl tControlBlock v cnepoBaTesibHO MMeeT Te e aTpubyTbl, Y4TO M 670K ynpaBneHus GSE-coobuieHnsmu.
<xs.comptexType name-tSMV">

<xs:complexContent>

<xs:extension base="tControlBtock"/>

</xs:complexContent>
</xs:complexType>

ATpUbYThbI UMEIOT 3HAaYeHNs, NpuBeAeHHbIe B Tabnuue 35.

Tabnvya 35 — ATpubyTbl anemeHta SMV

ATpubyT OnucaHwune

desc MosICHNTENbHbIN TEKCT

IdInst NaeHTudpmkaums aksemnnspa LD B npegenax gaHHoro IED-ycTpoiicTBa, Ha KOTOpOM pac-
nonoxeH 6510k ynpasneHuns B LN HeT HE06X0A4MMOCTM, NOCKO/bKY 3TV G/10KM yNpaBieHuns
CyLLEeCTBYHOT TO/1IbKO B LLNO

cbName Mmsa 6noka ynpasnenus B npegenax LLNO aksemnnapa LD Idinst

OnemMeHT Address cofepxuT napameTpbl agpeca SMV B TOM e CUHTakcuce, 4to u agpec cepsepa. CooT-
BETCTBYIOLLME 3HaYeHUs Tuna P onpefeneHbl Ha COOTBETCTBYHOLLEM YpoBHE SCSM.
9.4.6 TMapameTpbl U3NYECKUX COeANHEHUT
2nemeHT PhysConn onpegenseT Tvn(bl) oM3N4ECKOro CoeAuMHEHVs ANS AaHHOM TOYKM gocTyna. 3HayeHus
napameTpa 3aBUCAT OT Tuna YU3MYECcKOro COoefMHEeHUs, a Ux Tunbl (CMbIC/IOBbIE 3HAYEHUS) AO0MKHbI ObITh onpege-
NleHbl B OTOGPaxeHun cTeka. B uensx [OKYMEHTUPOBaHWS MOryT ObiTb BBEAEHbl AOMNOHUTE/bHbIE TUMbI.
<xs:complexType name-tPhysConn”»
<xs:sequence>
<xs:element name-'P" type-4P" minOccurs-'"CT maxOccurs="unbounde<r/>
</xs sequence>
<xsattnbute name-'type" type="xs normalizedString" use="required"/>
</xs:complexType>
ATpubyT type cneumdmumpyet Tun U3NYECKOrO0 COeAUHEHUS JAaHHOM TOYKM AOCTyna K wuHe, a value (3Ha-
yeHne) cneumduumpyeT 3K3emnasap AaHHoro tuna (Hanpumep, gnsa type=Plug value 6yget ST). JonycTumble TUMbI
N 3HaYeHVs onpedensTcs B OTOOGPaxeHWu cTeka. [ljonyckaeTcs NoBTOpeHWe 3asieMeHTa P, ecnyv o4HOro 3HayeHust
HegocTaTouHo. NS ou3nyeckoro coeamHenusl, onpegeneHHoro B MOK61850-8-1 .A0/MKHbI MCMOb30BATLCA TUMbI
N COOTBETCTBYHOLLME 3HAYEHUS, NPUBELEHHbIE B Tabnvue 36.

Tabnuua 36 — Onpegenexna PhysConnP-Type

Tun PhysConn TunP PekomeHayemble 3HaveHus (3aBucuMble OT MOK 61850-8-1)

Connection Type 10BaseT gnsa 3aneKkTpuyeckoro CoefuHeHus;
FOC pnsa ontnyeckoro coegmMHeHus;
Radio ana paguocsssu, Hanpumep cetb WLAN

Plug RJ45 pa3beM A1 3/1EKTPUYECKOrO LUTENCE/IbHOIO pas3bema;
ST Ansa wrekepa coenHeHVs 6aioHeTHOro Tuna (ONTOBO/IOKOHHAS CBA3b)
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OrpaHudyeHue: 3HadeHus Tuna PhysConn [OMXKHbI HAaYMHATLCA C MPOMUCHOW OGYKBbl M cofepXaTb TOMbKO
6YKBEHHO-LIMPPOBbLIE CUMBO/IbI.
9.4.7 Tpumep cekymm Communication
Cnepgytouwasa yactb SCL nokasbiBaeT cekuymto Communication ¢ ogHoli nogcetbto XW1, K KOTOPOI MoAKIto-
yeHbl gga IED-ycTpoiicTBa. mmerowme Toukm goctyna S1. Tun npoTtokona 8-MMS chneundmumpyeT NpPOTOKO/, Kak
onpepeneHo B M3K 61850-8-1 1 M3K 61850-9-2. PhysConn 1 Tunbl aapecoB MpUBOAATCA NPOCTO A/ npumepa.
OpHo |IED-yCcTpOiAiCTBO Takke coaepXuT 6710k ynpasneHns GSE-coobuweHnsiMn ¢ agpecom, ofHako 6e3 3/1eMeH-
ToB MaxTime n MinTime, KoTopble SABASKTCA AONOHWUTENbHbIMU. [ipyroe YCTPOWCTBO COAepXWUT 6/10K ynpasrie-
HWSA BbIGOPOYHBIMU 3HAYEHUAMMU.
«Communication»
«SubNetwork name="W01" type=~8-MMS">
<Text»Station bus«/Text>
«BitRate unit="b/s">10</BitRate>
<ConnectedAP iedName="D1Q1SB4‘ apName="S1">
<Address>
<Ptype=MIPM>100.0 11</P>
<P type="IP-SUBNET>255 255.255 0</P>
<p type=HIP-GATEWAY">10.0.0.101</P>
<P type=-OSI-TSEL">O000000K/P>
<P type="OSI-PSEL">01 </P>
<P type="OSI-SSEL**>01 </P>
</Address>
«PhysConn type="Plug">
<P type-'type">FOC</P>
<Pty pe-'Plug">ST </P>
</PhysConn>
<SMV IdInst="CT' cbName="Voir>
<Address>
<P type="MAC-Address">01-OC-CD-04-00-01«/P>
<P type-'APPID">4000«/P>
<P type-'VLAN-ID">123</P>
<p type-'VLAN-PRIOR ITY">4</P>
«/Address»
</SMV>
</ConnectedAP>
«ConnectedAP iedName="E1Q1SBr apName="S1">
<Address>
<Ptype-'IP">10.0.0.1«/P>
<P type-'IP-SUBNET>255.255.255 0</P>
<P type="IP-GATEVWr>10 0.0.101</P>
<P type-'OSI-TSEL">00000001«/P>
<Ptype-"OSI PSEL">01</P>
<P type="OSI-SSEL">01 </P>
<JMd ress»
<GSE IldInst="CT cbName="Goosel">
<Address>
<P type- 'MAC-Address">01 -0C-CD-01 -00-01 </P>
<P type-'APPID">3000«/P>
<P type="VLAN-PRIORITY">4</P>
</Address>
</GSE>
«/ConnectedAP>»
«/SubNetwork»
«/Communication»
9.5 LWabnoHbl Trna gaHHbIX
9.5.1 O6wue cBegeHns
OTOT pasgen onpegensiet Tunbl MHCTaHUMpyemblx LN. Tun LN ABnseTcsa MHCTaHUMpyeMbiM LWabnoHOM AaH-
HbIX nornyeckoro y3na. K LNodeType (B gpyrMx MecTax OH Ha3blBaeTcs Takke LN type) obpawjatoTcs BCAKWIA pas,
Korga aToT MHCTaHUMpyeMmblii TN Heobxoaum B npegenax IED-ycTpolictea. LWa6noH Tuna aorMyeckoro ysna crpo-
utca u3 anemeHtoB DATA (DO), koTopble, B CBOK ouyepedb, MMelT Tun DO — npou3BOAHbIA KI1acCoB AaHHbIX
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DATA(CDC), onpeaeneHHblx B M3K 61850-7-3. DO cocTosT 13 aTpmbyTtoB (DA) unim 13 3/71EMEHTOB yXe onpeae-
NeHHbIx TMNos DO (SDO). ATpubyT (DA) nMeeT hyHKUMOHANbHYO CBSI3b U MOXET 60 MMeTb 6asucHbIi Tun, NnMbo
ObITb NepevncneHnem unm cTpyktypoii DAType. DAType cTpouTca n3 anemeHToB BDA. onpegensiomx a/eMeHThbl
CTPYKTYpbl, KOTOPbIE BHOBb MOTYT 6bITb 3/1eMeHTaMn BOANAM umeTb 6a30BbIi TN — Hanpumep. DA.

Bce TuMNbl UMEKT YHUKas/IbHYI0 MAEHTUdMKaLMIO Yyepes3 cBol type id u yepes aTpubyT iedType. Mpu reHepa-
unn cuctemHoro cpainna SCD wm3 daiinoB ICD IED-ycTpoiicTBa MOXET BO3HUKHYTb HEOOXOAUMOCTb W3MEHEeHUs
naeHtTupmkaymn tuna LN, gns Toro 4tobbl COXpaHUTb OAHO3HAYHOCTL BCEX onpeenieHunii IED-ycTpoiicTB. B uensx
COXPaHeHNs1 BO3MOXHO CEMaHTM4ecKon unHgopmauum 06 MMeHax TUMNOB PeKoOMeHAyeTCs MCNonb3oBaTb aTpubyT
iedType ans onpegeneHuns oTHoweHus cneundmyeckoro tuna LN k Tuny IED-ycTpoiictBa. Ecnm aToro HepgocTa-
TOYHO. MOXET ObITb CreHepupoBaHO HoBOoe MMs Tuna LN nytem koHkaTeHauum umeHu |IED-ycTpolicTBa (KoTopoe
OOMKHO ObITb YHMKaNbHbIM B Mpedenax paiina) co ctapbiM UMeHeM Tuna (KOTOpoe AO0/MKHO ObiTb YHUKasIbHbIM MO
MeHblIen mepe B npegenax IED-ycTpolictea). Ecnv Tun LN B uenoMm AeictBuTeneH Ans Heckonbkux IED-ycT-
poiicT, To aTpnbyT IEDType AomkeH 6biTb OnNpegeneH Kak nycras cTpoka. T0O 0CO6EHHO HEOBXoAMMO Ans onpe-
Jenennii Tuna, KOTopble [AO/MKHbI Mcnosib3oBatbcs B (hailie SSD ¢ HecywecTBywowumn IED-ycTpoiicTBaMmn 1.
cneposaTenbHo, Tnamu |ED-yCcTpoicTB.

Mopsigok anemeHToB DO B npegenax onpegeneHns LNodeType n anemeHToB SDO/DA B npegenax onpege-
neHuss DOType fomxeH Tawkke crneuudumumpoBatb NOPALOK 3HAYEHUA AaHHbIX 8 npefenax coobleHus, ecrim OH
He 3afaH B OPYyroM MecTe, Hanpumep NyTeM siBHbIM 06pa3om 3afdaHHbix onpegenenunii FCDA B Habope AaHHbIX,
BNOTb A0 arpubyta. Mopsagok B onpegenedun LNodeType BxoAuT B 3afaun CPeAcTB yrnpas/ieHnss KOHUrypupo-
BaHMeMm |ED-ycTpoicTB, B TO BpeMsl kak NOpsLoK B Habope AaHHbIX ABNSeTcs 3ajadeli cpedcTB ynpasieHus
KOH(pUIryprpoBaHUeM CUCTEMBbI.

PucyHok 17 paet obuiee npectaBneHune o cekymm DataTypeTemplates B Schema Ha ocHoBe UML.

tDotsTypeTem pistes

tIDNaming

desc: xs: rxxmalizedSSmg
id: tName

il
+LNodeType +DOType,l, 1..n * DAType SEuKNType
tLNodeType tDQType tbAType .
edType : iedType : tAnyName ] tEnumT:
8'08&?‘.1 mem Bcdc ICOCEnUm Q iedType: tAnyName - numtype
+DO 1.1 ? ’SDO'I 0.1 ¢EnumvVal | 1-n
. — tSDO [ {EnumVai
00 . —
— A type: tName Cyar i
name tRestrNamelstU 0 ord: xs: integer
: tName | S— ——
aocwsControl x8: nonnallzed
trangient * xs: boolean = faise EI "'DAlo"”
tDA r~
houlean = faise .Xs: normalizedString
Bm = false
. Bd.l »thﬂean_- falsa_ _ +BDA. [ 1.0
tunNarring f X
0 desc: xs: iizedStri tBDA
€SC: XS: rxxmaiizedString _| tNaming

_ﬂdenc x8: nomalizedﬁﬁ‘

tAbstractDataAltridute
8 name: tAitributeNameEnum
sAddr: xs: nocmafaedString
gbType: tBasicTypeEnum
vaitGnd : tvalKindEnum = *Sf I*

0 type: tAnyName
0 count: xs: unsignedint m 0

tval

+Val F
N sGroup: xs: unsignedlrrt

0.n |

PucyHok 17 — O6uee npeacTtasneHune o cekuun DataTypeTemplates Ha ocHoBe UML
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[Janee cnepyet onpegenexdne XML schema, Bktoyas orpaH/yeHuns, 3afaHHble B npegenax
DataTypeTemplates.
<xs:element name="DataTypeTemplates" type="tDataTypeTemplates">
<xs:unique name-'uniqueLNodeType">
<xs:selector xpath="scl:LNodeType"/>
<xs field xpath-'@id'7>
<xs:fiekl xpath-'@iedType'7>
</xs:umque>
<xs:key name="DOTypeKey">
<xs:selector xpath-'scl:DOType7>
<xsfiekl xpath="@id'7>
</xs:key>
<xs: keyref name-'ref2DOType" refer="DOTypeKeyM>
<xs. selector xpath-'sd LNodeType/scl DO"/>
<xs:field xpath-'@type7>
</xs: keyref»
<xs: keyref name-'ref2DOTypeForSDO" refer="DOTypeKey">
<xs:selector xpath-'scl:DOType/sd:SDO"/>
<xs field xpath=*'@type"/>
</xs: keyref»
<xs:key name="DATypeKey">
<xs:se lector xpath=Msd:DAType7>
<xs:field xpath="@id'7>
</xs:key>
<xs:key nate="EnuTtTypeKey">
<xs selector xpath-'scl EnumType'T»
<xs field xpath="@id"7>
</xs:key>
<xs:complexType name-*tDataTypeTemplates">
<xs:sequence>
<xs:element name="LNodeType" type="tLNodeType" maxOccurs="unbounded">
<xs:unique name="uniqueDOInl_NodeType">
<xs:selector xpath="scl:DO7>
<xs:field xpath="@name7>
<bcs:unique>
</xs:element>
<xs:element name="“DOType" type=MtDOType" maxOccurs-'unbounded”»
<xs: unique name="uniqueDAorSDOINLDOType">
<xs:selector xpath="./*7>
<xs:field xpath="@name7>
</xs:unique>
</xs:element>
<xs:element name="DAType" type="tDAType“ minOccurs-'0" maxOccurs-'unboundecT»
<xs:unique name="uniqueBDAINLDAType">
<xs:selector xpath=Mscl:BDA7>
<xs:field xpath-’@name7>
</xs:unique>
</xs: element»
<xs:element name="EnumType" type="tEnumType“ minOccurs="0" maxOccurs-‘unbounded"»
<xs:unique name="uniqueOrdInEnumType*'>
<xs:selector xpath="scl:EnumVar/>
<xs:field xpath="@ord"/>
</xs:unique>
</xs:element>
</xs:sequence>
<Zxs:complexType>
</xs:element>
B s3bike SCL Bce Tunbl HaxoaaTcs B cekuun DataTypeTemplates. Kak BUAHO 13 NpMBeAEHHOM BbilLe YacTu
schema, Tam MOryT NosABUTLCA NPMBEAEHHbIE B Tabnuue 37 onpeaeneHns TUNos.
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Tabnuua 37 — 3nemMeHTbl onpeaenexHus wabnoHa

Mma anemeHTa

(Element) n3 yactn OnwucaHne
Template
LNodeType Twn nHcTaHumpyemoro LN. kK koTopomy obpatiatotcs |IE D-ycTpoicTBa 1 3/1eMEHTbI U3 CEeK-

umm Substation cornacHo M3K 61850-7-4

DOType Tun nHcTaHuMpyeMbIx AaHHbIX DATA, k KoTopomy obpauwatotcs n3 LNodeType nunu us ane-
meHTa SDO gpyroro DOType. VMIHCTaHuupyemasi Bepcusi Ha ocHoBe onpegenexunii CDC n3
M3K 61850-7-3

DAType Tun MHCTaHLUMPYEMOro CTPYKTYPMPOBaHHOrO atpmubyTa; noslyyaeT CCbl/IKM OT afiemeHTa DA
DOType nnu ot gpyroro DAType ans onpegeneHnii BNoXXeHHoro Tuna. OCHOBaHO Ha onpe-
JeneHunsax cTpykTypbl atpubyta M3K 61850-7-3

EnumType Mepeuncnsemsblit TUN; Nofy4YaeT ccblikn oT anemeHTa DA DOType unm ot DAType, 8 cnyuyae
korga bType ectb Enum. OnpefeneHns 40/mMKHbI COOTBETCTBOBATb NepeyncnsemMbimM onpe-
Aenexnam B MOK 61850-7-3 u M3K 61850-7-4

9.5.2 Onpegenenns LNodeType
Tun LN (anemeHT LNodeType) cogepxuT cnncok faHHbix DATA (06bekTbl faHHbIX. DO), nx atpubyTbl, BO3-
MOXHblE 3HAYEHMS MO YMONYaHWIO A/18 NapaMeTpoB KOHpUIryprpoBaHus.
<xs:complexType name-'tLNodeType"*
<xs:complexContent>
<xs:extension base="tIDNaming">
<Xs sequence*
<xs:element name="DQ" type-IDO" maxOccurs-"unbounded"/*
</xs:sequence>
<xs attribute name="iedType" type="tAnyName” use="optionar/>
<xs:attribute name=**InClass" type="tLNClassEnunf use-'required7>
</xs:extension>
</xs: complexcontent*
</xs:complexType>
ATpubYTbl UMEIOT 3HAYEHNS, NpUBEAEHHbIe B Tabnuue 38.

Tabnuua 38 — ATpnbyThl anemeHTa LNodeType

ATpunbyT OnucaHne

id Ccblnka, naeHtndumumpytowas gaHHslii Tvn LN B npegenax gaHHol cekuymm sisbika SCL.
ucnonb3yetcs atpubyTom normyeckoro ysna LNType ans ccbi/iku Ha AaHHOe onpefeneHne

desc JononHMTeNbHLIA TEKCT 4151 NOSACHEeHUs K AaHHOMY LN type
tedType Tun npoussoautens |[ED-ycTpoiicTBa, K KOTOPOMY NpUHAANEXUT AaHHbIA LN type
InClass Basosblii knacc LN gaHHoro Tvna, kak ykasaHo B MOK 61850-7-3. CnegyeTt obpaTtuTb

BHMMaHWe, 4YTO 34eCb NPUCYTCTBYET Nepeync/ieHne, KOTOpoe NO3BOJISIET paclUMpeHmns (Mme-
Ha, coaepXxallme TONbKO MPOonnCHble BYKBbI)

OnemMeHT faHHbix DO ccblnaeTcsl Ha MHCTaHUMpYyeMmblit TUM AaHHbIX 3Toro EHO.
<xs:comptexType name-‘ttXT>
<xs:annotation>
<xs:documentation xml:lang="en“>See Section 9.5.1</xs:documentation>
</xs: annotation*
<xs: ¢ ompl exC ontent*
<xs:extension base-'tUnNaming"*
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<xs:attribute name="name" type=MtRestrName1lstIT use-'required"/*
<xs:attribute name=Type" type-IName" use="required”/>

<xs:attribute name="accessContror type="xs:normalizedStnng" use="optionar/>
<xs:attribute name="ransienr type="xs boolean" use="optionar default="false7>

</xs:extension>
</xs:complexContent>
</xs:complexType>
ATpubyTbl DO onpepfeneHsl, kak npuBefeHHble B Tabnuue 39.

Tabnuua 39 — ATpnbyTbl anemeHTa DO

ATpnGYT Onucatue
name Mmsa gaHHbIX DATA, Kak yka3saHo, Hanpumep, B ctaHgapte MOK 61850-7-4
type Tun obpawaetcs K id onpegenennsa DOType
accessControl Onpegenexne ynpasneHusa foctynomM gns gaHHoro DO. MNpu ero oTcyTCTBUAM NPUMEHSIETCA

no6oe onpeaeneHne ynpaeneHust 4OCTYNOM BEPXHETO YPOBHSI

transient Mpu 3agaHun nornyeckoin eguHnLpl (true) ykasbiBaeT Ha NPUMEHEHWE onpeaeeHns
Transient B cootBeTcTBMM ¢ MOK 61850-7-4

9.5.3 OnpegeneHune DOtype
2nemeHT DOType, K KOTOpoMy 06pallaeTca aTpubyT type anemeHTa LNodeType DO, nmeet cneaytowmii

CUHTaKcuc:
<xs:complexType name-'tDOType"*
<xs:complexContent>
<xs:extension base="tIDNaming">

<xs:choice minOccurs-T maxOccurs="unbounded">
<xs:element name="SDQO" type-tSDO7>
<xs: element name="DA" type="tDA"/>
<Acs:choice>
<xs:attribute name="iedType" type="tAnyName" use="optionar/>
<xs:attribute name="cdc" type-TCDCEnum" use="required7>
</xs: extension*
</xs: complexContent*
</xs: complexType*
DOType onpegensieT cogepxumoe DO. 310 MOryT 6bITb aTpubyThl (3n1eMeHTbl DA) nnn ccbinika Ha apyrow
DOType (anemeHT SDO). ATpubyTbl UMEIOT 3Ha4YeHus, NpuBeaeHHbIe B Tabnuue 40.

Tabnuua 40 — ATpubyTbl anemeHta OOType

ATpubyT OnucaHve

id NaeHTndmkauus (rnobanbHasn ngeHtugmkaumus) gaHHoro DOType B npegenax iedType
Vcnonb3yeTcs pisi o6palleHns K aTomy Tuny

iedType Tun IED-ycTpoIAicTBa, K KOTOPOMY NPUHaAIEXNT AaHHblii DOType. MNycTas cTpoka no3sonseT
CCbINIKM 15 Bcex TunoB |IED-ycTpoicTB nnm us cekummn Substation

cdc BasucHbli CDC (Common Data Class — knacc o6Lmx AaHHbIX) B COOTBETCTBUM C onpeae-
neHnem M3K 61850-7-3

Oanee anemeHT SDO o6patlaeTcs K gpyromy onpegenenuto DOType. MpeaynpexaeHne: He AoMycKaloTcs
PEeKypPCUBHbIE CCbISIKM, KOTOPbIE, OHAKO, MOTYT He MPOBEPSITbCSA HAa YPOBHE CHHTaKcuca!
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<xs:complexType name="tSDO">
<xs:complexContent>
<xs: extension base="tNaming">
<xs attribute name="type" type="tName” use="required7>
</xs:extension>
</xs complexContent>
</xs:complexType>
<xs:comptexType name="tDA">
ATpunbyTbl 3nemeHTa SDO npuBeaeHsl B Tabnvue 41.

Tabnvua 41 —ATpubyTHI 3nemeHTa SDO

ATpnGyT OnucaHue
nare Mma SDO
desc MosicHUTeNbHbIN TekcT Ana SDO
type Ccbiikn OOType. onpegensiowme cogepxunmoe SDO

Onpepenenvie atpubyta DA HeceT aTpumbyTbl ynpasneHus cornacHo M3K 61850-7-3, kak onpefeneHo B
cooTBeTCTBYOWMXTabNMUax. B onpegeneHun DOtype [O/MKeH ObiTb ONpeAeneH KaxAbli WHCTaHUMpYeMbIA aTpu-
6yT. CnegyeTr obpaTuTb BHMMaHue, YTO Ha HEKOTOpbIX YpoBHAX SCSM (Hanpumep, M3OK 61850-8-1) moryT 6bITb
onpeaeneHbl A0NONHUTENbHbIE aTpubyThl unn SDO. CuHTakcuc DA onucaH B cnegytowem nogpasgaene.

9.5.4 OnpepgeneHve aTpmbyTa AaHHbIX DA

9.5.4.1 O6wme ceegeHns

2nemeHT DA onpegensiet atpubyTbl, UX CTEK-3aBUCUMMOE yrpaBfieHWe N COLEPXMT OnucaHue 3HauveHwii (no
YMO/4aHu10), ecsin kakoe-nnbo 3HayeHne N3BecTHO.

AnemeHT DA nmeeT Nnb6o 6a3vCHbIA TN, IGO0 CCbINIKY Ha onpejefieHne Tuna CTPYKTypUpOBaHHOrO atpuby-
Ta, Hanpumep, B ciy4vae atpubyTta, MMeLWero CTPyKTypy, aHasnormyHyi ScaledValueConfig. Ecnm DA — mac-
cuB, Torga aTtpubyT count gaeT KO/IMYEeCTBO 3/1IeMEHTOB B MaccmBe. MOK 61850-7-3 1 4n1a HEKOTOpbIX nepedncre-
HWii M3K 61850-7-4 onpeaenstoT TMn onpegeneHoro atpnbyTta, ocHoBaHHoro Ha CDC DO.

CUHTaKCMC KoAMPOBaHWA 3HavyeHuin B anemeHTe Vai anemeHTa DA B 3TOM cryyae JO/MKEH cobnopatb onpe-
JeneHvs KogumpoBaHus Tuna fgaHHblix XML schema pgnsa cepum ctaHgaptoB MOK 61850-7. OTtobpaxeHue Tuna
BbINOJIHAETCS, Kak NpuBefeHHble B Tabnmue 42.

Tabnuua 42 — OTo6paxeHne Trna gaHHbIX

Tvn gaHHbIX
XML Schema (xs)

BasucHbIi Tun M3K 61850-7-x OTOob6paXkeHne 3HaYeHus

INT8, INT16, INT24, INT32, INT8U, integer Llenoe uncno, gecsatuyHas Toyka otcyTcTByeT (99999)

INT16U. INT24U. INT32U

FLOAT32, FLOAT64 double Uncno ¢ AecaTuyHoli TOUKoM nim 6e3 Toukn (999,99999)

BOOLEAN boolean false, true nnn 0,1

ENUMERATED. CODED ENUM normalizedString ViMeHa anemeHTa NepeyncsieHnsl, Kak onpeaeneHo
B cepuun ctaHgapToB M3K 61850-7, Kak CTPOKOBbIE 3Ha-
yeHus

Octet string base64Binary KogupoaHue B cootBeTcTBUM ¢ RFC 2045, nyHKT 6.8

VisibleString normalizedString CumBO/IbHass CTpoka 6e3 cumBO/IOB Tabynsauuu, nepe-

BOZla CTPOKM WV BO3BpaTta KapeTku, orpaHuyeHa 8-pas-
psgHbiMm cumBonamn (UTF-8 opHobGaliToBoe Koavpo-
BaHve. NCO/M3K 8859-1)

UnicodeString normalizedString CumBO/bHaA cTpoka 6e3 cuMBOMOB Tabynsauuu, nepe-
BOJa CTPOKM WM BO3BpaTa kapetku. Bce cuMMBOSbI
B (paiine XML npuHuunuansHo Unicode, Hanpumep
B UTF-8 koanposaHun

71



FOCT P M3K 61850-6—2009

MNpumeyvaHne — He npegycmoTpeHo cneundmumpoBath B haiine SCL 3Havenuss TtunoB Timestamp, EntryTime,
INT128 1 Quality, NOCKONbKY OHW NpUHAaANEXaT K peasibHbIM onepaTUBHbIM AaHHbIM.

CMbICNIOBOE 3HAYeHMe cpeacTBa ynpaBfeHuss KoHdurypaumeid IED  ycTpoiicTBa MOXET ObiTb pas/iMyHbIM B
3aBNCUMOCTN OT BO3MOXHOCTE YCTPOICTBa, (DYHKLUMOHA/bHbIX XapakTepucTuk atpubyTa u 3Tana npoiecca npo-
eKTnpoBaHns 1 paspaboTtku. ATpubyT valKind DA nos3sonsieT BbINONHUTL CNeUMdUKaLmMio 3TOro CMbIC/IOBOrO 3Haue-
Husi. OH WUrHOPUPYETCS, eCnM 3HadeHMe He 3ajaeTtcs, U B Tabnuue 43 cneundpyumMpoBaH He ANsi BCEX Crlyvyaes
(Hanpumep, ona atpubyTos g u t).
<xs:simpleType name="tValKindEnum”>

<xs:restnction base-*xs:Name">
<xs:enumeration value="Spec"/>
<xs: enumeration value="Conr/>
<xs enumeration value="RO7>
<xs:enumeration value="Set"/>
</xs: restrict ion>
</xs:simpleType>

Tabnvuya 43 — Cmbic/i0BOe 3HadveHve atpunbyTa value kind (valKind)

3HaueHve DYHKLNOHA/TbHbIE JTan NPoeKkTUPoOBaHUA 1 CwmbicrioBoe
valKind CBA3N paspaboTku 3HayeHve
Spec HeonepauyoHHsie (CF, DC) OTan cneundmkaummn Ha atane cneuudpumkauun, kak npaswio, B
chaiine SCD onpegensieTcsa >enaemoe
3HavyeHune
Conf CF. DC. onepauuoHHbIli aT- La6noH IED-ycTpoiicTBa, | OTO 3Ha4YeHWe HefOCTYMHO B PEXMME OH-
pubyT CDC, npumeHsiemblii nocne  mporpammupoBaHua | naiiH Ha IED-ycTpoiictBe. |IED-ycTpOiiCTBO
019 HacTpoek IED-ycTpolicTBa nporpaMMupyeTcs Takum 06pas3om, 4To-
6bl UICNOML30BaTb 3TO 3HAYEHMNE
RO ATpubyT cocTosiHUS onepa- LWa6noH IED-ycTpoiicTBa 3HayeHve Mo ymMonYaHuo [aHHOro aTpu-
LIMOHHOrO npouecca 6yTa, npumeHsemoe, ecnn g.source ycra-
HOB/IEH Ha YymoNnuYaHWe WM 3HayeHve
dmkcmpoBaHo g5 IED-ycTpolicTBa
RO CF, DC, onepauuoHHbIii aT- LWa6noH IED-ycTpoiicTBa, | 3HauyeHWe TONbKO A1 CUUTbIBAHWSA Ha
pnbyT [aHHbIX, NpUMeHsie- nocne  KoHdurypuposaHus | IED-yCcTpoiicTBe - MOXeT 3ajaBaTbCsi
MbIil 719 HACTPOEK IED-ycTpolicTBa VWb BO BPEMS KOHUTYpMpoBaHus
Set CF.DC Bo Bpemsa/nocne koHcurypu- | OnpefeneHHoe 3HayeHue ycTasBku 3Ha-
poBaHus |IED-ycTpoiicTea YeHne YCTaHOBMEHO (ZO/MKHO ObITb ycTa-
HOB/EHO) B npegenax IED-ycTpoiicTBa
Set OnepaunoHHble 3HayeHuss | Bo Bpems (nocne) KoHdury- | 3HayeHue Mno ymosYaHuio [aHHOro one-
npouecca (3a wcknuveHwem | pupoBaHus |ED-ycTpoiicTBa | pauvoOHHOrO — atpubyta, NpMMEHsieMoe,
BPEMEHU 1 KayecTBa) (BO3MOXHO uM3MeHeHne RO | ecnv g.source yCTaHOBJIEH Ha yMosiYaHve
Ha Set)
Set 3HaueHne onepaunoHHolii | Bo Bpemsi (Nocne) KoHury- | 3HayeHne ycTaBkM AJ/11 TOYKM HaCTPOMNKM
yctaBkm (SP. SG gna Bcex | pupoanus IED-ycTpoiicTBa OTHOCUTE/IbHO napameTpa
[JaHHbIX, WCNOJb3yeMbIX Kak
yCTaBKN)

OTO no3BOMSET, Hanpumep, onpenenuTb BO3MOXHOCTM IED-ycTpoiicTBa (40CTYNHble aTpubyTbl, aTpubyThbl
TO/IbKO A1 CUYATBIBAHWSA), 3HAYEHUSI MO YMOMYaHUI0, C KOTOpbIMU nocTaBnsietcss |ED-ycTpoiicTBO (MalumMHouMTae-
MOe, 3aMeHsieMOoe WM COBCEeM HeBMAMMOE), NMB0 3HaYeHWs YCTaBOK A1 OonepaTuBHbIX NapameTpoB (Hanpumep,
ONA 3aWmThl).

[Janee cnepyeT onpefeneHve cuHTakcuca. OHO OCHOBaHO Ha abcTpakTHOM Tune tAbstractDatAttribute, ko-
TOpbIV No34Hee NOBTOPHO MCNO/b3YHOT B ONpeAesieHnn CTPYKTypbl aTpubyTa.
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<xs:complexType name-tDA"»
<xs:complexContent>
<xs extension base-'tAbstractDataAttribute”»
<xs:attributeGroup ref="agDATrgOp"/>
<xs:attribute name="fc" type="tFCEnum" use="required7>
</xs:extension>
</xs: complexcontent»
</xs:complexType>
<xs:attributeGroup name=MagDATrgOp">
<xs:attribute name="dchg" type="xs: boolean" use=Moptionar defautt="*false7>
<xs:attribute name="qchg" type="xs boolean" use="optionar defautt="false7>
<xs:attribute name-'dupd" type="xs: boolean” use=*optionar defautt="false7>
</xs:attributeGroup>
<xs:complexType name="tAbstractDataAttribute" abstract="true">
<xs:complexContent>
<xs:extension base-'tUnNaming"»
<Xs sequence»
<xs:element name="Val" type-'tVaF minOccurs-'0O" maxOccurs="unbounded7>
</ks sequence»
<xs:attribute name="name" type-tAtinbuteNameEnum" use="required7>
<xs:attnbute name="sAddr type=XxsnormalizedStnng” use="optionar/>
<xs:attnbute name="bType" type-TBasicTypeEnurrT use-'required”/»
<xs:attribute name="velKind" type=*tValKindEnumM use="optionar default="Set7>
<xs:attribute name=Ktype" type="tAnyName" use-'optionar/»
<xs:attribute name=-count" type-'xs unsignedint" use-'optional" default="07>
</xs:extension>
</xs: complexcontent»
</xs:complexType>
ATpubyThl anemeHTa DA onpegeneHbl B Tabnuue 44.

Tabnuua 44 — ATpubyTbl anemeHta DA

ATpunbyT OnucaHne
desc HekoTopblli NOACHUTENBHBIN TEKCT K aTpnbyTy
name Vimsi atpubyTta; Tin tAttributeEnum orpaHnunBaet umeHa atpmbytoB no M3K 61850-7-3, a Takke

HOBbIMU, HAYNHAKLWMMUCA CO CTPOUHbIX 6yKB

fc dyHKUMOHabHasA €BA3b AN faHHoro arpubyta. fc=SG Bcerga vmeet cnegcteuem Takke fc=SE;
ecnu aTpmbyT umeet ST n CO cooTBeTcTBEHHO MX 1 SP, TO Bcerga npuHnMaeTcst (PyHKLMOHa b-
HO CBf3aHHOE 3HA4YeHMe COCTOSHUSA, BTOpas (PyHKUMOHasbHasA CBA3b /M60 onpegensercsa aT-
pnbyTamn Ha ypoBHe SCSM (Hanpumep, B M3K 61850-8-1) nnbo HessBHbIM 06pa3om onpepnesns-
eTcsa 3HavyeHnamu ctiModel

dchg, gqchg, dupd OnpepgensieT onumm nycka, KoTopble NoAAepPXNBaeT aTpubyT. 3HayeHne, paBHOE NTOrMYeckoi
eagnHuue (true), o3HavyaeT NoAAEePXKKY

sAddr JononHutenbHbIli KOPOTKMIA agpec gaHHoro atpubyta DO (9.5.4.3)
bType BasuncHbI TN aTpubyTa, NPpUHATLIN 13 tBasicTypeEnum (9.5.4 2)
type Vcnonb3yeTcs, Tonbko ecnv bType = Enum nnu bType = Struct Ans obpatleHnsi K CooTBeTCTBY-

loLLEMY NepeuncnsiemMomMy Tuny unu onpegenenuto DAType (CTpykType aTpubyTa)

count JononHuTeNbHbI aTpnbyT. 3a4aeT YMC/I0 3/IEMEHTOB MaccuBa A5 Tex Cy4Yaes, korga atpueyT
€CTb MaccuB

valKind OnpegensieT nHTepnpeTaumio 3Ha4eHUs1, ecsim oHo 3agaHo (cM. Tabnuuy 43)
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ATpnbyTbl Nname, fc n bType onpegenstoTca Bcerga. JomkHbl 6biTb onpegeneHbl UHCTaHUMpyeMble aTpnby-
Tbl. cogepxawunecs B npegenax DO.
9.5.4 2 BasuCHbI TMN aTpubyTa
PaspelueHsbl cnegyowme 6asncHble TUMbI:
<xs:simpleType name-'tPredefinedBasicTypeEnum"> <xs: restriction base”xs Name”*
<xs enumeration value="BOOLEAN"/>
<xs:enumeration value="INT8M/>
<xs:enumeratk>n value="INT16™*/>
<xs:enumeration value="INT247>
<xs enumeration value="INT327>
<xs:enumeration value="INT128*/>
<xs:enumeratk>n value="INT8U7>
<xs enumeration value="INT16U7>
<xs enumeration value=MINT24U7>
<xs:enumeratk>n value="INT32U7>
<xs:enumeration value="FLOAT327>
<xs enumeration value="FLOAT64'7>
<xs:enumeration value="Enum?7>
<xs:enumeration value-'Dbpos7>
<Xs enumeration value-Tcmd7>
<xs:enumerat»on value-'Qualrty 7>
<xs:enumeration value="Timestamp7>
<xs:enumeration value="VisString327>
<xs enumeration value-<VisString647>
<xs.enumerat»on value-'VisStnng2557>
<xs:enumeration value-'Octet647>
<xs enumeration value-'Struct7>
<xs:enumeration value-'EntryTime'7>
<xs:enumeration value-'Umcode255“/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tExtensionBasicTypeEnum*>
<xs:annotation>
<xs documentation xml lang-'en">User extensible basic types </xs:documentation>
</xs:annotation>
<xs:restriction base="xs:Name">
<xs pattern value="[\p{L},\d]+"/>
</xs restriction>
</xs:simpleType>
<xs:simpleType name="tBasicTypeEnum">
<-xs:annotation>
<xs:documentation xml:lang="en">All possible basic types.</xs:documentation>
</xs:annotation>
<xs:union memberTypes="tPredefinedBasicTypeEnum tExtensionBasicTypeEnum7>
</xs:simpleType>
tPredefinedBasicTypeEnum cogepxuT onpegesnieHns cornacHo cepun  crtaHgaptos  MOK  61850-7.
CODED ENUMs 3ameLljaloTca KOHKPEeTHbIMM 6a3ucHbiMu Tunamu Quality, Dbpos Ans NONOoXeHWn ABOKHOro
6uta B DPC n DPS n Tcmd pgns KomaHg nepeknouvartens Hanpsbkenusi, kak B BSC. TMockonbky Quality
ocTaeTca HenpospadHbiM (3HaveHnss B SCL He Tpebytotcs), npu KoguposaHum 3HayveHnss Dbpos n Tecmd obpaba-
TbiBatoTCA kak Enum. [Ona VisibleString, UnicodeString n Octetstring BBOAATCS Tunbl (NOATUMbLI) B 3aBUCMMOCTHU
OT AnuHbl. VisString32, Hanpumep, ecTb VisibleString ¢ makcumanbHOR AnvHoi 32 3Haka.
tBasicTypeEnum paspelwlaet paclumpeHne 6a3MCHOrO0 TUMa B COOTBETCTBMM C YCTAHOB/IEHHbIM MpPaBUIOM,
TO eCTb NepBblii CUMBON AO/MKEH OblTb MPOMUCHON OYKBOW, OCTaslbHble MOTYT ObiTb MPOU3BOJIbHLIMW GYKBEHHO-
UMPOBbLIMK CMMBOMAMU. ITa BO3MOXHOCTb paclUMpeHns npeaycMoTpeHa AN1s ApYrMX CTaHAapToB B NPUKIafHON
o6nacTu 1 Ha ypoBHe SCSM, a He A/19 4aCTHOro UCNOJIb30BaHNS.
MpuBeneHHbIi HWKe npumep onpegenser atpubyT stval gns DPC CDC 6e3 3HauyeHust COrnacHo
M3K 61850-7-3:
<DA name-'stVar fc="ST’ dchg-True" bType=*Dbpos7>
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9.5.4.3 KopoTkue agpeca

ATpubyT sAddr paspellaeT pasmMelleHne KOpoTKoro agpeca B atpmbytax DO. KopoTkue agpeca mMoryT 6biTb
MCMNO/Ib30BaHbl Npy obMeHe MHopMaumein AN nosbiweHns 3dhheKTMBHOCT CBSA3U NM60 npu 06paboTke cooblue-
HWUIA Ha CTOpOHE K/veHTa unu cepsepa. bonee TOro, OHU MOryT ObITb WUCMO/b30BaHbI CATPUOYTOM Kak BHYTPEHHSS
naeHTndmkaums IED. YTobbl mMcnonb3oBaTb KOpPOTKME agpeca npu obmeHe coobLieHnAMKU, HeobXxogumo cobsto-
Jatb cnefylolime ycrioBsus:

* OTOGpaxeHue cTeka AO/HKHO oMyckaTb X U ONpefensATb X CMbIC/IOBOE 3HAYEeHNe;

- IED-ycTpoiicTBa AO/MKHbI paspeLuaTb ux.

JeTanbHblli CMHTaKCUC 3HAYeHWs KOPOTKOrO agpeca 3aBMCMT OT CTeka, ecnm cTek (Ha ypoBHe SCSM) onpe-
JensieT ero ncnonb3oBaHve. B NpOTMBHOM criydae AeTaflbHblli CMHTAKCUC 3aBUCUT OT CpeacTBa MmporpaMmMupoBa-
Hua IED. SCL npepycmatpvBaeT [BYXYPOBHEBYIO Mepapxuio ANA KOPOTKMX afpecoB, KOTOPble MCMOMb3YHT Mpu
obMeHe coobLLeHnAMN:

1) koMMYHUKaLUMOHHbIN agpec IED-ycTpolicTBa/cepBepa/Touku 4OCTyna;

2) KOpOTKUIA afpec 3nemMmeHTa AaHHbIX Ha YPOBHE aTpubyTa.

MOXHO MCMOMb30BaTb KOPOTKWIA agpec BMECTO CUMBOIMYECKOTO KOMMYHMKaLMOHHOrO agpeca |IED-ycTpoii-
CTBa. eCNv KOPOTKUI afpec SABASETCH YHUKaIbHbIM Ha YPOBHE BCEl CUCTEMbl U 3TO He MPOTMBOPEYUT TpeboBaHu-
AM Ha ypoBHe SCSM. B npoTMBHOM crydyae 06beM 3HAYEHWS KOPOTKOro ajpeca M CUHTaKCUC SBAAKTCHA YacCTHbI-
Mu ans IED-ycTpolicTsa.

YTunuTel, KOTOpble He o6pabaTbiBalOT KOPOTKME aApeca, AO0/KHbl TakkKe COXpaHsATb MMMOPTUPOBAHHOE CO-
AepXumoe B akcnopTmpyembix gparinax SCL.

9 5 4 4 3HauyeHua

OnpegeneHve AOMNOHUTE/ILHOTO 3HAYeHWUs COAEPXMT OAHO 3HadyeHue. [ns atpubyTtoB cfc= SG aTpubyT
sGroup cneundLmpyeT rpynny HacTpoeK, K KOTOPOM NPUHAANEeXWT 3TO 3HayeHue. 3HayeHne MOXeT ObiTb onpe-
JeneHo ANs Kaxaon 3afjaHHol rpynnbl HacTpoek. CMbIC/A 3HaYeHus B npouecce pas3paboTkym U NPOeKTUPOBaHUSA
onpegensetcs Ha yposHe DA/DAI yepes aTpnbyT valKind.
<xs:complexType name=**tVar>

<xs:simpleContent>
<xs:extension base="xs:normalizedStnng">
<xs attribute name="sGroup" type="xs unsignedint” use-'opt»onar/>
</xs:extension>
</xs:simpleContent>
</xs:comptexType>

OnucaHne atpubyta: sGroup onpegensieT Homep rpynnbl HacTpoek (npu fc = SG), K KOTOPOW NpUHaAANEXUT
3TO 3HauyeHue.

3HaueHne sGroup, npumeHsiemoe B npeaenax |ED-ycTpoiictBa, A0/MKHO ObiTb NPOBEPEHO OTHOCUTE/ILHO
onpefeneHust CyLLeCTBYIOLLE rpynnbl HAaCTPOeK Ha AaHHoM |ED-ycTpoiicTBe, A1 KOTOPOW yKa3aH MakCUMaslbHO
ponyctumblii Homep (Settingcontrol.numOfSGs). Ecnu gononHuTenbHbiit aTpnbyT SGroup MNOJSIHOCTbH OTCYTCTBY-
eT, To0 NMMbo aTpubyTa paccMaTpuBaeMbiX [AaHHbIX HET HW B OAHONM rpynne HacTpoek (fc * SG), Nu6o 3HayeHue
OaHHbIX NPYMEHSETCA KO BCeM rpynnam HacTpoek.

9.5.5  Twvn CTPYKTypbl aTpMbyTa AaHHbIX

B cnyuyae ecnu 3HauyeHne DA.bType ecTb Struct, atpubyt DA.type obpaijaeTtca K CTpykType atpubyta. 3Tu
CTPYKTYpbI 3a4at0TcAa anemeHtamn DAType.
<xs:complexType name="tDAType">

<xs:annotation>
<xs:documentation xml:lang-‘en“>See Section 9 5 2</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs extension base="tIDNaming">
<xs:sequence>
<xs:element nate="BOA" type-tBDA" maxOccurs="unbounded7>
</xs:sequence>
<xs:attribute name”iedType" type=7AnyName" use="optional 7>
</xs:extension>
</xs:complexContent>
</xs:complexType>

OnemeHT DAType coepXuT Cnmcok atpubyToB ¢ anemeHToM BDA. 31u atpnbyTtbl MOryT nmbéo umeTb 6asuc-
Hbll Tvn, NM6o obpawaTtbcs K CTPyKType gpyroro arpmbyta. B OTHOWEHMM CTPYyKTYpbl, TMna W npucBavBaHUS
UMeHW onpeaeneHne aonxHo cnegosatb MK 61850-7-3.
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<xs:complexType name="tBDA">
<xs:annotation>
<xs:documentatjon xml:lang=Hen"*Basic Data Attnbute?</xs:documentat»n>
</xs: annotation
<xs:complexContent>
<xs: extension base-tAbstractDataAttribute'7*
</xs: complexcontent*
</xs complexType*
OnemeHT BDA wuHcTaHumpyet tAbstractDataAttribute n, cnegoBaTtesibHO, MMEET Te Xe aTpubyTbl.

ATpnbyThbl anemeHTa BDA onpegeneHbl B Tabnuue 45.

Tabnuua 45 — ATpubyTbl anemeHTa BDA

ATpnoyT OnucaHue
desc HekoTopbIli NOSICHATESTbHbIN TEKCT K aTpuoyTy
name Wmsa atpnbyTa; Tun tAttributeEnum orpaHmumsaet nmeHa atpnoéytos no M3K 61850-7-3,

a TakXke HOBbIMU, Ha4NHaLWNUMNCA CO CTPOYHbIX 6yKB

sAddr JononHuTenbHbI KOPOTKMIA agpec JaHHoro aTpubyta BDA
bType BasucHblii TUN aTpubyTa, NpUHATLIA 13 tDasicTypeCnum
type Vicnonbsyetca, Tonbko ecnn bType= Enum nnu bType = Struct A4ns CCbINKN Ha COOTBETCTBY-

IOLWUIA NnepeuncnnmMelin Tun n onpegenexdve DAType

count [JononHutenbHbIA. 3aAaeT Yncnio 3/1IEMEHTOB MaccuBa B TEX C/yyasix, Korga aTpubyT ecTb
mMaccuB
valKind OnpegensieT UHTepnpeTaumnio 3Ha4eHus, ec/iv OHo 3agaHo (cM. Tabnuuy 43)

Cnepgyet o6patutb BHUMaHue, 41O aTpubyT SAddr MOXeT MNOABAATLCA Ha HECKOJIbKUX YPOBHSAX HauvmHas
c anemeHTa DA. B npuHumMne 3Ta cuTyauus paspeLuaeTcs ABOSIKO:

- UCNOJb3YETCA TONLKO 3HAYEHNE HU3LLETo YPOBHS:

- UCNONb3YIOTCA 3HAYEHNSA Ha BCEX YPOBHSAX Kak pof KOPOTKOro ajpeca B nepapxuu.

PelweHne o ToM, Kakoil MeTog Mcnosb3oBaTb Aas8 nporpammupoBaHus IED, npuHMMaeTcss B COOTBETCTBUM C
SCSM (cm. Takke 9.5.4.3).

[ns valKind go/mkHO 6bITb UCNO/Ib30BAHO TOJILKO 3HAYEHNE HU3LLErO YPOBHS.

9.5.6 T[lepeuncnaemblie TUNbI

MepeuncneHms 06bIMHO MCNOJL3YIOT B Heckosbkux Tunax LNodeTy pe. A8 HUX BbINOSHAETCA onpeAeneHue
TMna nepeyncneHns.
<xs:complexType name-'tEnumType"*

<xs:complexContent>
<xs:extension base-'tIDNaming"*
<xs sequence*
<xs:element name="EnumVar type="tEnumVar maxOccurs="unbounded7>
</xs:sequence>
</xs:extension>
</xs: complexContent*
</xs complexType*

OnpegeneHns nepevncneHns AeicteBuTeNbHbl Ans Bcex IED-ycTpoOWCTB; OHM He sBasoTca |IED-3aBUCKMBbI-
MU. Mo3TOMY AONYCTUMbIE UMEHA CTaHAAPTU3NPOBaHbI CAeAyLLMM 06pa3oM:

-Ana nepeuvcneHdnini n3 MOK 61850-7-3 npuHMMaeTca MMa atpubyTa. B Tex cnydasx, Korga npu pasnunyHbIX
nepeyncneHnax onsa pasnumyHbix CDC ucnonb3yeTcs O4HO M TOXe uMMsa aTpubyTa, nepen vMmeHem atpubyTta Ao-
NoJIHUTESIbHO YKasbiBaeTca CDC-ums;

- nepeuncnenva us M3K 61850-7-4 3agatoTca noBepx KnaccoB o6wmx gaHHbiX INC wam INS. Moatomy u
3HayeHne cocTosHuA (value status), um 3HaveHue ynpasneHuss gns INC (control value) gomkHbl cogepxaTtb Tun
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nepeuncneHns Enum Bmecto INT32. Ha ypoBHe cTeka A0/DKHbI Takke MPUMEHSTbCA OTOBpaKeHUs TUNOB AaHHbIX
Enum. [ns 3Tnx nepevncneHunii JO/MKHO 6biTb MPUHATO MMSA AaHHbix DATA. B Tex cnyyasx, korga Anas pasanyHbiX
knaccoB LN M3 pasnMyHbIX NEpeyncrieHnin NMpUHMMAaKOTCS OfMHAKOBble MMeHa AaHHbix DATA, AeicTBYHT creayto-
LLMe yCnoBus:

- OQHO nepeuyuncsieHne sBNAETCA NOAMHOXECTBOM APYroro: B 3TOM C/lydae B Ka4yecTBe MNepeyncrieHns npu-
MeHSAEeTCA HaIMHOXEeCTBO;

- nepeynucneHnsa pasnuyHbl: B 3TOM cnyvyae neped umeHeMm DATA [0/MKHO AOMOMHUTENBHO YKasblBaTbCA
nmsa knacca LN.

MonyyeHHble HOpMaTMBHbIE onpefeneHnsa nepeuncnennsa n3 M3K 61850-7-3 1 M3K 61850-7-4 npuBefeHbl
B NpuioxeHun B. OHKM Talo*® cnyxart npuMmepamu onpeaeneHunin nepeuncneHms.

Ecnn nepeonpefenseTca cemaHTMKa OA4HOrO W TOro e Koga knacca LN v ogHOro n TOro e koga MMeHU
DATA ans nepeyncrieHuss B NpoOCTpaHCTBe MMeH Apyroro |[ED-ycTpoicTBa. TO TUM MepeyncnieHnss 1 ero 3HadyeHust
OO/KHbI  OCTaBaTbCA HEW3MEHHbIMW (47191 HUX BO3MOXHA MepeonpefesieHHas CemMaHTuKa WM  paclumpeHus
3HAYEHWN).

CwMbIC/I0BOE 3HaYeHne atpnbyToB anemeHTa EnumType (Tun nepeuncneHns) npuseieHo B Tabnuue 46.

Tabnuua 46 — ATpubyTbl anemeHTa EnumType

ATpunbyT OnucaHue

id Ccblfka, onpegensioLwasn Tun nepeyncnieHns; Ncnosb3yetcs aTpnbytom type anemeHToB DA n
BDA ans obpalyeHus K onpegeneHunio B TOM ciyyae, korga bType ectb Enum

desc JonofHUTeNbHbIN TEKCT ANs onucaHusi gaHHoro LN type

3HaueHNs anemeHTa nepeyncnieHns onpegeseHsl cnegylowmm obpasoMm:
<xs:complexType name="tEnumVar>
<xs:simpleContent>
<xs:.extension base="*xs normalizedString">
<xs:attribute name="ord" type- 'xs:integer use="required"/>
</xs:extension>
</xs:simpleContent>
</xs: complexType>
ATpubyT ord coaepXuT NopsagoK 3HadeHuin HaumMHas ¢ 0. 3HaveHvem Tuna normalizedString sBnseTcs cTpo-
Ka CMMBO/10B, Kak onpegeneHo B MOK 61850-7-3 niv M3K 61850-7-4.
9.5.7 Tpvmepbl WabnoHa Tuna faHHbIX
Mpumepbl MOXHO HaiTh B cekuun DataTypeTemplates B pasaene D.2 (npunoxeHue D).
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MpunoxeHne A
(o6s3aTensHoe)

CuHTakcuc a3bika SCL: onpegeneHe XML schema

A.1 Ba3soBble TUMbI
®daiin SCL_BaseSimpleTypes.xsd
<?xml version=H1.0“ encoding-'UTF-8"?>
<xs:schema targetNamespace="http //Www.iec.ch/61850/2003/SCL"
xmlns="http://www. iec.ch/61850/2003/SCL"
xmins:xs="http://www.w3.0rg/2001/XMLSchemaV“ elementFormDefault="qualified" attnbuteFormDe-
fault="unqualified"
version-‘1.0"»
<xs:annotation>
<xs:documentation xmi:lang=Men">COPYRIGHT IEC, 2003. Version 1.0. Release 2003/09/19.
(Uncommented)</xs.documentation>
</xs:annotation>
<xs:simpleType name-'tRef>
<xs: restriction base="xs: normalizedStnng">
<xs:pattem value=" +/.+/.+/.+"/>
</xs.restriction
</xs:simpleType>
<xs:simpleType name="tAnyName">
<xs: restriction base="xs normalizedString'7>
</xs:simpleType>
<xs:simpleType name="tName">
<xs:restriction base="tAnyName">
<xs:minLength  value-'17>
</xs:restriction>
</xs:simpleType>
<xs simpleType name="tRestrName">
<xs:restriction base="xs:Name">
<xs:pattern value="[\d,\p{L}}+"/>
</xs restriction>
</xs:simpleType>
<xs:simpleType  name="tRestrNamelstU">
<xs: restriction base="xs Name">
<xs:pattem value="\p{Lu}[\d,\p{L}F*7>
</xs:restriction>
</xs:simpleType>
<xs.simpleType name="tRestrNamelstL">
<xs:restriction base="xs:Name“>
<xs:pattem value=~\p{LI}[\d,\p{L}I**7>
</xs restriction>
</xs:simpleType>
<xs:simpleType name-"tPAddr">
<xs: restriction base="xs normalizedString”>
<xs:minLength value="1'7>
</xs:restriction>
</xs:simpleType>
</xs:schema>
®aiitn SCL_Enums.xsd
<?xml version="1.0" encoding-'UTF-8"?>
<xs:schema targetNamespace-'http //wwwiecch/61850/2003/SCL"
xmlns="http://www. iecch/61850/2003/SCL"
xmins:xs="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified” attributeFormDe-
fault="unqualified"
version="1 0">
<xs:annotation>
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<xs documentation xmilang”en”*COPYRIGHT IEC, 2003 Version 1.0 Release 2003/09/19
(Uncommented)</xs:documentation>
</xs:annotation>
<xs:include schemalocation="SCL_BaseSimpleTypes.xsd7>
<xs:simpleType name="tPredefinedPTypeEnum">
<xs:restriction base="xs:Name">
<xs.enumeration value="IP"/>
<xs enumeration value="IP-SUBNET'/>
<xs:enumeration value="IP-GATEWAY7>
<xs:enumeration value="OSI-NSAP‘7>
<xs enumeration value="OSI-TSEL"/>
<xs:enumeratk>n value="OSI-SSEL"/>
<xs:enumeration value="OSI-PSEL"/>
<xs:enumeration value="OSI-AP-Title"/>
<xs enumeration value="0OSI-AP-Invoke7>
<xs:enumeration value="0OSI-AE-Qualrfier'7>
<xs:enumeration value=-OSI-AE-Invoke"/>
<xs enumeration value-'MAC-Address7>
<xs:enumeration value="APPID7>
<xs:enumeration value=VI_AN-PRIORITY"/>
<xs:enumeration value="VLAN-ID7>
</xs:restriction>
</xs:simpleType>
<xs:simpieType name-tExtensionPTypeEnum->
<Xs: restriction base="xs normalizedString">
<xs:pattem value=M\p{Lu}(\d,\p{L},\-]*/>
</xs:restriction>
<7xs:simpleType>
<xs:simpleType name=**tPTypeEnum">
<xs:union memberTypes-'tPredefinedPTypeEnum tExtensionPTypeEnum7>
</xs:simpleType>
<xs:simpleType name="tPredefinedAttributeNameEnum-*>
<xs: restriction base="xs Name">
<xs:enumeration value="T7>
<xs:enumeration value="Test7>
<xs:enumeration value="Check'7>
<xs:enumeration value=*'SIUnit"/>
</xs:restriction>
</xs simpleType>
<xs:$impleType name=-tExtensionAttributeNameEnum">
<xs:restriction base-'tRestrNamelstUV»
</xs:simpleType>
<xs:simpleType  name="tAttributeNameEnum">
<XSs union nienjbeiType&-4PiedefiriedAltiibuleNairwEriuni  tExtensionAttiibuteN<inieEnuni7>
</xs:simpleType>
<xs simpleType name="tPredefinedCommonConductingEquipmentEnum">
<Xs: restriction base="xs Name">

<xs:enumeration  value-'CBR7>
<xs.enumeration  value-'DIS7>
<xs.enumeration value="VTR7>
<xs enumeration value="CTR7>
<xs:enumeration value="GEN7>
<xs:enumeration value="CAP"/>

<XS enumeration
<xs:enumerat»n
<xs:.enumeration
<xSs:enumeration
<xS:enumeration
<xs:enumeration
<xs:.enumeration
<XS enumeration
<xS:enumeration

value=MREA7>
value=**CON7>
value="MOT7>
value-‘EFN7>
value="PSH7>
value="BAT7>
value="BSH7>
value="CAB7>
value="GIL"/>

<xs:enumeration value="LIN7>

79



FOCT P M3K 61850-6—2009

<xs:enumeration value-'RRC7>
<xs:enumeratrcn value="SAR7>
<xs:enumeration value="TCF"/>
<xs:enumeration vaiue=~ | GK7>
<xs enumeration value®lFLT»
</xs:restriction>
</xs:simpleType>
<xs simpieType name-‘tExtensionEquipmentEnum">
<xs: restriction base="xs:Name">
<xs:pattem value=HE\p{Lu}*7>
</xs:restriction>
<Acs:simpleType>
<xs:simpleType name-tCommonConductingEquipmentEnum"»
<xs:union memberTypes tPredefinedCommonConductingEquipmentEnum tExtensionEquipmentEnum7>
</xs:simpleType>
<xs:simpleType name-'tPowerTransformerEnum”*
<xs:restriction base="xs:Name">
<xs:enumeration value="PTR'7>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name-'tTransformerWindingEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value="PTW7>
</xs:restrlction>
</xs:simpleType>
<xs:simpleType name="tPredefinedEquipmentEnurTr>
<xs:union memberTypes-tCommonConductmgEquipmentEnum tPowerTransformerEnum
tTransformerwWinding Enumv>
</xs:simpleType>
<xs simpieType name-‘tEquipmentEnum">
<xs:union memberTypes-IPredefinedEquipmentEnum tExtensionEquipmentEnum'7>
</xs:simpleType>
<xs:simpleType name="tPredefinedGeneralEquipmentEnum">
<Xxs: restriction base”xs*ame***
<xs.enumeration value="AXN'7>
<xs:enumeration value="BAT7>
<xs:enumeration value="MOT7>
</xs:restriction>
</xs:simpieType>
<xs.simpieType name="*tExtensionGeneralEquipmentEnum">
<Xxs: restriction base="xs Name"“>
<xs:pattem value="E\p{Lu}*7>
</xs:restriction>
</xb.sinipleType>
<xs:simpleType name="tGeneralEquipmentEnum">
<xs:union memberTypes="tPredefinedGeneralEquipmentEnum tExtensionGeneralEquipmentEnum’7>
<Acs:simpleType>
<xs:simpleType name="tServiceSettingsEnum*“>
<xs:restnction base-'xs Name*“>
<xs:enumeration value~Dyn"/*
<xsenumeration value-'Cont/>
<xs:enumeratk>n value="Fix7>
</xs:restriction>
</xs:simpleType>
<xs.simpieType name="*tPhaseEnum">
<xs:restriction base="xs:Name">
<xs:enumeration value-'A7>
<xs:.enumeration value="B7>
<xs:.enumeration value="C*7>
<xs:enumeration value="N*7>
<xs:enumeration value="air7>
<xs:enumeration value-'none'7>
</xs:restriction>
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</xs:simpleType>
<xs:simpleType name="tAuthenticabonEnum">
<xs:restriction base="xs:Name">
<xs:enumeration  value-*none7>
<xs:enumeration value- 'password'7>
<xs.enumeration value="week7>
<xs:enumeration  value="strong7>
<xs enumeratran value="certifrcate- 7>
</xs:restriction>
</xs:simpieType>
<xs:simpleType name-*tAssociationKindEnum">
<Xs: restriction base-*xs:token’>
<xs:enumeration value-'pre-established7>
<xs:enumeration  value="predefined”/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name-'tLPHDEnum"*
<xs:restnction base="xs:Name“>
<xs enumeration value-'LPHD7>
</xs:restriction>
</xs:simpieType>
<xs:simpleType name="tLLNOEnunr>
<xs: restriction base="x6:Name">
<xs:enumeration value="LLNQ"/>
</xs:restriction>
</xs:simpleType>
<xs.simpleType name="tDomainLNGroupAEnum">
<xs:restriction base-'xs:Name">
<xs: pattern value-'A(A-ZJ*7>
<xs:enumeration value="ANCR"7>
<xs.enumeration value="ARCOQ"/>
<xs:enumeration  value-’ATCC7>
<xs:enumeration value="AVCCr/>
</xs:restriction>
</xs:simpieType>
<xs:simpleType name="tDomainLNGroupCEnum">
<xs: restriction base-'xs Name*>
<xs pattern value-'C(A-Z]*7>
<xs enumeration value-'CILO7>
<XSs enumeration value-'CSWT/>
<xs.enumeration  value-'CALH7>
<xs:enumeration value="CCGR7>
<xXs:enumeratwn value-'CPOW7>
</xs:restriction>
</xs:simpleType>
<xs simpleType name="tDomainLNGroupGEnum*>
<xs:restriction base-'xs Name">
<xs: pattern value-'GfA-ZJ**'/»
<xs:enumeration value="GAPC7>
<xs:enumeration  value-'GGIO7>
<xs:enumeration value="GSAL7>
</xs:restriction>
</xs:simpleType>
<xs simpleType name="tDomainLNGrouplEnum”>
<xs:restriction base="xs.Name">
<xs:pattem value="I[A-Zf"/>
<xs.enumeration value-'IHMr/>
<xs:.enumeration value="IARC7>
<xs:enumeration value="ITCr/>
<xS enumeration value="ITMr/>
</xs:restriction>
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</xs:simpleType>
<xs simpleType name="tDomainLNGroupMEnum®>
<xs:restriction base="xs:Name">
<xs: pattern value="M[A-ZI*7>

<xs.enumeration
<xs.enumeration
<xS:enumeration
<xS:enumeration
<xS:enumeration
<xs.enumeration
<Xs:enumeratjon
<xS:enumeration

value=**MMXir/>
value="MDIF7>
value="MHAr/>
value="MHANM/>
value="MMTR"/>
value="MMXhT/>
value="MSQr/>
value="MSTA7>

</xs:restriction>

</xs:simpleType>

<xs:simpleType  name="tDomainLNGroupPEnum*>
<xs:restriction base="xs Name">

<xs: pattern value="P(A-ZJ**7>

<xs.enumeration
<xSs:enumeration
<xSs:enumeration
<xs:enumeratjon
<xs.enumeration
<xs.enumeration
<xSs:enumeration
<XSs:enumeration
<xs.enumeration
<XSs:enumeration
<XS enumeration
<xs.enumeration
<XS enumeration
<xs:enumeratkK>n
<xs:enumeratk>n
<xs:enumeratjon

value=“PDIF7>
value="PDI$7>
value="PDIR"/>
value-'PDOP"/>
yalune="POunP"/>
value="PFRC"/>
value="PHAR"/>
value="PHIZ7>
value="PI0C7>
value=MPMRI7>
value="PMSS7>
value="POPF7>
value="PPAM"/>
value="PSCH*7>
value="PSDE"/>
value="PTEF7>

<xs:enumeration value=MPTOC*7>

<xs:.enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeratk>n
<xs.enumeration
<xSs:enumeration
<xs.enumeration
<xS:enumeration
<xS:enumeration
<xsienumeratk>n

value="PTOF"/>
value="PTOV7>
value="PTRC7>
value="PTTR*7>
value="PTUC"/>
value"PTUV'A*
value="PUPF'/>
value="PTUF"/>
value"PVOCH
value="PVPIT/>
valuePZSLTA»

</xs:restnction>
</xs:simpleType>
<xs.simpleType name="tDomainLNGroupREnum">
<xs:restriction base="xs:Name">
<xs: pattern value-'R[A-Z]**7>
<xs.enumeration value="RSYN*7>
<xs:enumeration value="RDRE7>
<xs:enumeration  value-'RADR"/>
<xS enumeration value=*RBDR"/>
<xs enumeration value="RDRS"/>
<xs enumeration value="RBRF*7>
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<xs:enumeration
<xs:enumerat»on
<xs:enumeration
<xs:enumeration

</xs: restrict ion>

value="RDIR7>

value="RFLO'/>
value="RPSB"/>
value="RREC"/>



</xs:simpleType>
<xs:simpleType name="tDomainLNGroupSEnum">
<xs:restriction base-'xs:Name“>
<xs pattern value-'S[A-Z]*7>
<xs:enumeration value="SARC7>
<xs enumeration value="SIMG"/>
<xs:enumeration value="SIML"/>
<xs:.enumeration value="SPDC*7>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tDomainLNGroupTEnum">
<xs:restnction base=**xs:Name'*>
<xs: pattern value="T|A-Z]*<7>
<xs:enumeration value="TCTR"/>
<xs:enumeration value="TVTR"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tDomainLNGroupXEnum">
<xs:.restnction base=**xs:Name-*>
<xs:pattern value-'X[A-Z]**7>
<xs:.enumeration value="XCBR7>
<xs.enumeration value="XSWr/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tDomainLNGroupYEnum">
<xs:.restnction base=**xs:Name-*>
<xs:pattern value="Y[A-Z]**7>
<xs.enumeration value="YPTR"/>
<xs enumeration value="YEFN*7>
<xs:enumeration value="YLTC"/>
<xs:enumeration value"YPSWY*
</xs:restriction>
</xs:simpleType>
<xs.simpleType name="tDomainLNGroupZEnum">
<xs:restnction base="xs:Name”">
<xs: pattern value="Z[A-Z]*7>
<xs:.enumeration value="ZAXN"/>
<xs:enumerabon value="ZBAT />
<xs.enumeration value="ZBSH*7>
<xs.enumeration value="ZCAB*'/>
<xs enumeration value="ZCAP"/>
<xs:enumeration value="ZCON"/>
enumeration v3lue~"ZGEhF/>
<xs:.enumeration value="ZGIL"/>
<xs:enumeration value="ZLIN"/>
<xs:.enumeration value="ZMOT7>
<xs:enumeration value"ZREA"/*
<XS enumeration value="ZRRC"/>
<xs:enumeration value="ZSAR*7>
<xs enumeration value="ZTCF"/>
<xs:enumeration value"ZTCR"/»
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tDomainLNEnum">
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<xs:union memberTypes-tDomainLNGroupAEnum tOomainLNGroupCEnum tDomainLNGroupGEnum
tDomainLNGrouplEnum tDomainLNGroupMEnum tDomainLNGroupPEnum tDbomamLNGroupREnum
tDomainLNGroupSEnum tDomainLNGroupTEnum tDomainLNGroupXEnum tOomainLNGroupYEnum

tDomainLNGroupZEnum?7>
</xs:simpleType>

<xs:simpleType name="*tPredefinedLNClassEnumM>
<xs:union memberTypes="tLPHDEnum tLLNOEnum tDomainl_NEnum7>

</xs:simpleType>
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<x$:simpleType name="*tExtensionLNClassEnum“>
<xs:restriction base="xs:Name">
<xs:minl_ength value="17>
<xs: pattern value- Ap{Lu}+"/>
</xs restriction>
<Zxs simpleType>
<xs:simpleType name="tLNClassEnum">
<xs:union memberTypes-'tPredefinedLNClassEnum tExtensionl_NClassEnum"/>
</xs:simpleType>
<xs:simpleType name="tPredefinedCDCEnum">
<xs:restriction base-'xs:Name">
<xs enumeration value="SPS7>

<xs.enumeration
<xs:.enumeration
<xs:.enumeration
<xs:.enumeration

<xs:enumeratk>n

<xs:.enumeration
<x$:enumeration
<xs:enumeration

<xs:.enumeration

<x$:enumeration

<XS enumeration

<xs.enumeration
<xSs:enumeration

value="DPS7>
value="INS7>
value="ACT7>
value="ACD7>
value="SEC7>
value="BCR7>
value="MV'7>
value="CMV7>
value="SAW>
value="WYE7>
value="DEL7>
value="SEQ7>
value="HMV7>

<xs enumeration value="HWYE7>
<xs.enumeration value="HDEL7>
<xs: enumeration value="SPC7>
<xs:enumeration value="DPC7>
<xs enumeration value="“INC7>
<xs.enumeratk>n value="B$C7>
<xs.enumeration value=“ISC7>
<xs enumeration value="APC7>

<xs:.enumeration value="SPG7>
<xs:enumeration value="INGM/>
<xs.enumeration value="ASG'7>

<xs enumeration value="CURVE7>
<xs: enumeration value="DPL7>
<xs:enumeration value="LPL7>
<xs: enumeration value="CSD7>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tExtensionCDCEnum">
<xs.iesttictiuii babe-"xb. Nail ie*>
<xs:minLength  value="r/>
<xs:pattem value="\p{Lu}+7>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name-tCDCEnum*'>
<xs:union memberTypes-tPredefinedCDCEnum tExtensionCDCEnum”/>
</xs:simpleType>
<xs:simpleType name-'tTrgOptEnum“>
<xs:restriction base-'xs:Name">

<xs:enumeration
<xs.enumeration
<xs.enumeration
<xSs:enumeration

</xs:restriction>

<Ixs simpleType>

<xs:simpleType
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<xs:enumeration

value="dchg"/>
value="qchg7>
value="dupdM/>
value="none"/>

name="tTrgOptControlEnum">
<xs:restriction base="xs:Name">

value="dchg7>

<xs:enumeration value="qchg7>



<xs:enumeration

<xSs:enumeration

<xs.enumeration
</xs:restriction>

</xs:simpleType>
<xs:simpleType

value-'dupd7>
value="period7>
value="none7>

name="tFCEnum">

<XS: restriction base-'xs Name">

<Xs enumeration
<xs:.enumeration
<xs:enumeration
<XS enumeration
<xs:enumeratk>n
<xs:enumeration
<xs:enumeration
<xS.enumeration
<xs:enumeration

value="ST'/>
value=MX'7>
value="CO'/>
value="SP"/>
value="SGM/>
value="SE'7>
value="SV"/>
value="CF'7>
value="DC7>

<xs.enumeration value="EX"/>

</xs:restriction>

</xs:simpleType>
<xs:simpleType name="tPredefinedBasicTypeEnumr>

<Xs restriction base-'xs Name">

<xs:.enumeration
<xs:.enumeration
<xs.enumeration
<xs.enumeration
<xs:enumeration
<xs.enumeration
<x$ enumeration
<XS enumeration
<xs:enumeration
<xs:.enumeration
<xs:enumeration
<XSs enumeration
<xs:.enumeration
<xs.enumeration
<xs.enumeration
<xs.enumeration
<xS:enumeration
<xs:enumeration
<xs:enumeration
<xS:enumeration
<xs:enumeration
<xs.enumeration

value="BOOLEAN"/>
value="INT87>
vaiue=~iNT!67>
value="INT247>
value="INT327>
value="INT1287>
value="INT8U7>
value="INT16U7>
value="INT24U7>
value=HINT32U7>
value="FLOAT327>
value="FLOAT64"/>
value="Enum’7>
value-'Dbpos7>
value-"Tcmd*V>
value="Qualrty"/>
value="Timestamp"/>
value- *VisString327>
value="VisString647>
value- 'VisStnng2557>
value="Octet64'7>
value="StrucT/>

<x>. enumeration value- 'EritryTime"/>

<xs.enumeration
</xs:restriction>

</xs simpleType>
<xs:simpleType

value- ’'Unjcode255'7>

name-'tExtensionBasicTypeEnum"»

<xs:restriction base="xs:Name">
«xs pattern value="\p(Lu}{\p{L} \d]*7>

</xs:restriction>

</xs:simpleType>
<xs:simpleType
<xs:union
</xs:simpleType>
<xs:simpleType name="tValKindEnum">
<xs:restriction base- 'xs Name">
<xs:enumeration value-'Spec7>
<xs:enumeration value="Conr/>
<xs:enumeration value-'RO"
<xs enumeration value-'Set7>
</xs:restriction>
</xs:simpleType>

name='IBasicTypeEnurrr>
memberTypes-IPredefinedBasicTypeEnum
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tExtensionBasicTypeEnum7>
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<xs:simpleType name-tGSEControlTypeEnum“>
<xs:restriction base-'xs:Name">
<xs.enumeratk>n value="GS$E7>
<xs:.enumeration value="GOOSE7>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tSIUnitEnum”>
<x$:restriction base-'xs:token">
<xs.enumeration value="none7>
<xs:enumeration value="m7>
<xs:enumeration value="kg7>
<xs:.enumeration value-'s"/>
<xs:enumeration value="A7>
<xs:.enumeration value-'K'7>
<xs:enumeration value=Mmol7>
<xs:enumerat»on value="cd7>
<xs:enumeration value-'deg7>
<xs.enumeration value-'rad7>
<xs:enumeration value-'sr7>
<Xs enumeration value="Gy"/>
<xs:enumeration value="q'7>
<xsenumeration value«"*C"/>
<xs:enumeration value="Sv7>
<xs:enumeration value=MF7>
<xs.enumeratk>n value="C7>
<xs.enumeration value-'S7>
<xs enumeration value="H7>
<xsrenumeration value="V"/>
<xs:enumeration value=Mohm7>
<xs:enumeration value-'J"/>
<xs.enumeration value="N"/>
<xs:.enumeration value="Hz7>
<xs:enumeratjon value="Ix7>
<xs:.enumeration value="Lm7>
<xs:.enumeration value="Wb7>
<xs enumeration value="T7>
<xs:enumeratk>n value="W7>
<xs:.enumeration value="Pa7>
<xs:enumeration value="mA27>
<xs:enumeration value-'mA37>
<xs:.enumeration value="m/s7>
<xs:enumeration value="m/sA27>
<Xs.enumeration vatue™'mA3/s7>
<xs:enumeration value="m/mA37>
<xs:enumeration value="M7>
<xs:enumeration value="kg/mA3"/>
<xs:enumeration value="mA2/s7>
<xs enumeration value="W/m K7>
<xs:.enumeration value-'J/K7>
<xs:enumeration value=Mppm7>
<xs.enumeration value-'sM7>
<xs:enumeration value-'rad/s7>
<x$:enumeration value="VA"/>
<xs.enumerat»on value="VAr7>
<xs.enumeration value="theta7>
<xs.enumerat»on value="cos_theta"/>
<Xs enumeration value="Vs"/>
<xs:enumeration value="VvA27>
<xs:enumeration value="As"/>
<xs:enumeration value="AA27>
<xs:enumerat»on value=“AA2 s7>
<xs:.enumeration value="/Ah7>
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<xs:enumeration value="WhM/>
<xs:.enumerat»on value="VArh7>
<xs:enumerat»on yalue=/1//Hr*/>
<xs:enumerabon value="b/s"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="tUnitMultiplierEnum">
<xs:restriction base="xs:normalizedString”>
<xs:enumeration value-“7>
<xs:enumeration value="m'7>
<xs:enumeration value="k"/>
<xs:enumeration value="M"/>
<xs:enumeration value-'mu7>
<xs:enumerat»on value-'y'7>
<xs:enumeratkK>n value-'z'7>
<xs:enumeration value="a"/>
<xs:enumeration value=*T7>
<xs:enumeration value="p'7>
<xs:enumeration value="n'7>
<xs:enumeration value-'c7>
<xs:enumeration value="d"/>
<xs:enumeration value=-da‘7>
<xs:enumeration value="h'7>
<xs:.enumeratk>n value="G"/>
<xs:enumeration value=*T7>
<xs:enumeration value-'P'7>
<xs:enumeration value-'E'7>
<xs.enumeratk>n value="2'7>
<xs:enumeration value-'Y"/>
</xs:restriction>
</xs:simpleType>
</xs:schema>
dainn SCL_BaseTypes.xsd
<?xml version=M1.0" encoding-'UTF-e"?»
<xs:schema targetNamespace-’http:/Awww.iec.ch/61850/2003/SCL"
xmins:xs="http:/Avww.w30rg/2001/XMLSchema" xmlns="http://www.iec.clV61850/2003/SCL"
xminsiscl-’http/Aww”ec.ch/eieSO/ZOO0S/SCL" etementFormDefault="qualrfied" attributeFormDe-
fault*unqualified" version="1.0">
<xs:annotation>
<xs:documentation xml:lang-'err>COPYRIGHT IEC, 2003. Version 1.0. Release 2003/09/19.
(Uncommented)</xs:documentation>
</xs:annotatJon>
<xs:include schemalLocation-'SCL_Enums xsd"/>
<xs:attnbuteGroup name-'agDesc">
<xs:attribute name-'desc” type=xs:normalizedString” use="optional"/>
</xs:attnbuteGroup>
<xs:complexType name-'tSaseElemenV abstract="true">
<xs:sequence>
<xs:any namespace="##other" processContents-"lax" minOccurs-'CI' maxOc-
curs="unbounded*7>
<xs:element name="Text" type="tTexr minOccurs=M0*7>
<xs:.element name="Private" type="tPrivate” minOccurs-'O" maxOccurs="unbounded'7>
</xs:sequence>
<xs:anyAttribute namespace="##other” processContents="lax'7>
</xs: comp lexType>
<xs:complexType name-lUnNaming" abstract="true">
<xs:complexContent>
<xs:extension base-'tBaseElemenr>
<xs:attributeGroup ref="agDesc'7>
</xs.extension>
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</xs: complexContent*
</xs:complexType>
<xs:complexType name="tNaming" abstract="true">
<xs:complexContent>
<xs:extension base-'tBaseElemenr>
<xs:attribute name="name" type-IName" use=Mrequired'7>
<xs:attributeGroup ref="agDesc'7>
</xs:extension>
<fxs: complexcontent*
</xs:complexType>
<xs complexType name=**tIDNaming" abstract="true">
<xs:complexContent>
<xs:extension base-'tBaseElemenr>
<xs:attribute name="id" type=MtName* use="required"/>
<xs:attributeGroup ref="agDesc"/>
</xs:extension>
<txs complexContent*
</xs:complexType>
<xs:complexType name="tAnyContentFromOtherNamespace" abstract="true" rruxed="true">
<xs:annotation>
<xs:documentation xml:lang="en">An element of this type can contain text mixed with elements
from another
namespace that this target namespace (but they must be defined in a namespace). Attributes from other na-
mespaces
than this target namespace are also allowed </xs:documentation>
</xs:annotation>
<xs:sequence minOccurs-"O"* maxOccurs-'unbounded">
<xs:any namespace-Wother" processContents-'lax7>
</xs:sequence>
<xs:anyAttribute namespace="##other" processContents=Hlax'7>
</xs:complexType>
<xs: complexType name="tText” rmxed="true">
<xs:annotation>
<xs:documentation xml: lang”en’*Altows an unrestricted mixture of character content and element content
and attnbutes from any namespace other than the target namespace. Y</xs:documentation>
</xs:annotation>
<xs:complexContent mixed="true">
<xs:extension base=1AnyContentFromOtherNamespace">
<xs attribute name="source” type=~xs anyURI- use="optional7>
</xs extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tPnvate" mixed”rue"»
<xsannotation>
<xs.documentation xml:lang="en">Allows an unrestricted mixture of character content and element
content and attributes from any namespace other than the target namespace, along with an optional
Type attribute. 9</xs:documentation>
</xs:annotation>
<xs:complexContent mixed="true'*>
<xs:extension base="tAnyContentFromOtherNamespace*">
<xs:attribute name=type" type-'xsnormalizedString” use="optional7>
<xs:attribute name="source” type="xs anyURr use="optional7>
</xs extension>
</xs:complexContent>
<A<s:complexType>
<xs:complexType name-IHeadeO
<xs:sequence>
<xs:element nate="TexI type-UTex" minOccurs="0"/>

JonyckaeTcsl HeorpaHMYeHHOe CMeLLIVBaHNe CoAepXaHus CUMBO/A, COAEPXKaHMS 3/IeMeHTa 1 aTpubyToB
Nt060ro NPOCTPaHCTBa UMEH, KPOME Lie/IeBOro NMPOCTPaHCTBA MMEH
2> [lonyckaeTcsi HeorpaHWYyeHHOe CMellVMBaHue COMEepPXaHWs CUMBO/A, COAEPXaHUs SMeMeHTa W aTpubyToB
Nt060ro NPoCTpaHCTBa UMEH, KPOME Lie/IeBOro NMPOCTPaHCTBA MMEH, Hapsay C AOMO/HATE IbHbIM aTpubyTom Tuna.
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<xs:element name="History” minOccurs-'0O"»
<xs:comptexType>
<xs:sequence>
<xselement name="Hrtem" type-'tlitem" maxOccurs-'unbounded"/»
</xs:sequence>
<7xs:.complexType>
</xs:element>
</xs:sequence>
<xs:attribute name-'kI" type-'xs: normalizedString" use="required7>
<xs attribute name-'version" type-'xs normalizedString"/»
<xs:attribute name-'revision" type-'xs:normalizedStnng"/>
<xs:attnbute name-'toollD" type="xs:normalizedString-7>
<xs:attnbute name-'nameStructure" use-required"»
<xs:simpleType>
<xs restriction base="xs:Name">
<xs:enumeration value="FuncName"/>
<xs:enumeration value="IEDName7>
</xs:restriction>
</xs:simpleType>
</xs: attribute»
</xs: comp lexTy pe>
<xs:complexType name”Hitem" mixed="rue">
<xs:annotation>
<xs:documcntotion xml:leng="cn">AJlows an unrestricted mixture of character content and clement content

and attnbutes from any namespace other than the target namespace, along with the 6 following attnbutes Version,
Revision, When, Who, What, and Why3</xs:documentabon>
</xs: annotation»
<xs:complexContent mixed-true"»
<xs:extens*on base="tAnyContentFromOtherNamespace">
<xs:attribute name="version" type="xs:normalizedString" use="required"/>
<xs:attribute name="revision" type="cs:normalizedString" use="required*7>
<xs:attnbute name="when" type="*xs:normalizedString" use="required"/>
<xs:attribute name="who" type-'xs: normalizedString"/»
<xs:attnbute name="vhat" type="xs:normalizedString"/>
<xs:attribute name="why" type-'xs:normalizedString"/>
</xs: extension»
</xs: complexcontent»
</xs:complexType>
<xs:complexType name="tVar>
<xs: simpleContent»
<xs:extension base="xs:normalizedString">
<xs:attnbute name="sGroup" type-'xs:unsignedint" use-'opbonal"/»
</xs: extension»
</xs:simpleContent>
</xs:complexType>
<xs:complexType name-tValueWrthUnif»
<xs: simpleContent»
<xs: extension base="xs:decimar>
<xs:attnbute name="unit" type-"tSIUnrtEnum" use-'required"/»
<xs:attribute name="multiplier” type="tUnitMultiplierEnum" use="optional7>
<Ars: extension»
</xs:simpleContent>
</xs:complexType>
<x$:complexType name="tVoltage">
<xs:simpleContent>
<xs:restriction base="ValueWithUniT>
<xs:attribute name="unit" type-tSIUnitEnum" use-'requiretf' fixed-'V/>
<xs:attribute name="multiplier" type="tUnitMultiplierEnum" use="optionar/>
</xs:restriction>

3> [lonyckaeTcsi HeorpaHW4YeHHOe CMELUMBaHWE COAEPXAHWS CUMBOMA, COAEPXaHus 3feMeHTa W atpu-
6yToB J/11060r0 MNPOCTPaHCTBa WMEH, KPOMEe LesieBoro MpocTpaHCTBa WMEH, Hapody CO crefylowumu aTpubytamu:
Version. Revision, When, Wio, What. Why
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</xs:simpleContent>
</Xs:complexType>
<xs:complexType name="tBitRateInMbPerSec">
<xs:simpleContent>
<xs: restriction base="tValueWithUniT>
<xs:attribute name=**unit" type-'tSIUnitEnum" use="required" fixed-'b/s7>
<xs:attribute name”multiplier* type="tUnitMultiplierEnum" faed="M"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name-tDuratwnInSec"»
<xs: simpleContent>
<xs: restriction base=MtValueWithUniT>
<xs:attribute name="unrt" type-tSIUnitEnum" use-required” fixed-'sV»
<xs:attribute name”multiplief type="tUnitMultiplierEnum" use="optionar7>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="tDuratjonInMilliSec">
<xs:simpleContent>
<xs:restriction base="t Value With UniT>
<xs:attribute name="unit" type="tSIUnitEnum" use-"required" fixed-'s7>
<xs:attribute name="multiplier" type="tUnitMultiplierEnum" fixed="m'7>
</xs:restriction>
</xs:simpleContent>
</ks:complexType>
</xs:schema>
A.2 CuHTakcuc Substation
®daiin SCL_Substation xsd
<?xml version="10" encoding- 'UTF-8*?»
<xs:schema targetNamespace-'http://www.iec  ch/61850/2003/SCL"
xmins:xs="http://www.w3.0rg/2001/XMLSchema" xmlns="http://www.iec.ch/61850/2003/SCL"
xmlnsscl-'http//www.iec.ch/61850/2003/SCL" eiementFormDefault-'qualified” attributeFormDe-
fault*unqualified*' version-'1.0%»
<xs:annotation>
<xs:documentation xml lang-'en"COPYRIGHT IEC, 2003. Version 1.0. Release 2003/09/19.
(Uncommented)</xs. documentation»
</xs: annotation»
<xs:include schemalocation-'SCL_BaseTypes xsd'7>
<xs:attributeGroup name=MagVirtuar'>
<xs:attnbute name-'virtual® type="xs:boolean” use-'optwnaf default="false*7>
</xs:attnbuteGroup>
<xs:complexType name="tLNodeContainer abstract-'true-»
<xs:complexContent>
<xs:extension base=MtNaming">
<xs:sequence>
<xs:element name="LNode" type="tLNode" minOccurs="0" maxOc-
curs=“unbounded7>
</xs:sequence>
</xs extension»
</xs: complexContent»
</xs:complexType>
<xs:complexType  name”PowerSystemResource" abstract="true">
<xs:complexContent>
<xs:extension base”LNodeContainer"/»
</xs: complexContent»
</xs:complexType>
<xs:complexType  name-*tEquipmentContainer"  abstract*rue”»
<xs:complexContent>
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<xs:extension base-*tPowerSystemResource">
<xs:sequence>

<xs:element name="PowerTransformer type="tPowerTransformer® minOc-

curs="0" maxOccurs=Munbounded">
<xs:unique name="umqueWindinginPowerTransformer>
<xs selector xpath="./scl:TransformerWinding7>
<xs:field xpath="@name’'7>
</Xs:unique>
</xs:element>
<xs:element name="GeneralEquipmenf type-'tGeneralEquipment" minOc-
curs-'O" maxOccurs="unbounded7>
</xs:sequence>
</xs .extension»
</xs: complexContent»
</xs: comp lexTy pe>
<xs:complexType nametEquipment" abstract="true">
<xs:complexContent>
<xs:extension base="tPowerSystemResource">
<xs:attributeGroup ref="agVirtual"/>
</xs extension»
</xs: complexContent»
</xs: comp lexTy pe>
<xs:complexType name=7AbstractConductingEquipment” abstract="true">
<xs:complexContent>
<xs:extension base="tEquipment">
<xs:sequence>
<xs:element name="Terminar type=“tTerminar minOccurs="0" maxOc-
curs="2"/>
<xselement name="SubEquipmenr type-ISubEquipment" mmOccurs="0"
maxOccurs-'unboimded”/»
</xs:sequence>
</xs:extension>
</xs: complexContent»
</xs:complexType>
<xs:complexType name=MtConductingEquipmenr>
<xs:complexContent>
<xs:extension base="tAbstractConductingEquipmenr>
<xs:attribute name="type" type-tCommonConductingEquipmentEnum"
use="required7>
</xs:extens»n>
<fxs: complexContent»
<Zxs: comp lexType>
<xs:complexType name~"tSubEquipmenr>
<xs:complexContent>
<xs:.extension base-'tPowerSystemResource”»
<xs:attribute name="phase" type="tPhaseEnum" use="optionar default="none7>
<xs:attributeGroup ref="agVirtuar/>
</xs extension»
</xs: complexContent»
</xs: comp lexTy pe>
<xs:complexType name- tPowerTransformer”»
<xs:complexContent>
<xs:extension base="tEquipment:>
<xs:sequence>
<xs element name="TransformerWinding" type-'tTransformerWinding" max-
Occurs”unbounded”/»
</Xs sequence»
<xs:attribute name=Type" type-IPowerTransformerEnum" use-"required”
fixed=MPTR"/>
</xs:extension>
</xs: complexContent»
</xs:complexType>
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<x$:.complexType name-*tTransformerwWinding“>
<xs:complexContent>
<xs extension base="tAbstractConductingEquipmenr>
<Xs sequence»
<xs:element name”~TapChanger" type-'tTapChanger" minOccurs-"O**/»
</xs:sequence>
<xs:attribute name="type" type-'tTransformerWindingEnum" use="required”
fixed"PTWT»
</xs:extension>
</xs: complexcontent»
</ks:complexType>
<xs:complexType name~TapChanger”»
<xs:complexContent>
<xs:extension base="tPowerSystemResource">
<xs:attribute name="type" type="xs Name" use="required" fixed="LTC7>
<xs:attributeGroup ref="agVirtual"/>
</xs:extension>
complexcontent»
</xs:complexType>
<xs:complexType name-'tGeneralEquipment”»
<xs:complexContent>
<xs:extension base="tEquipment">
<xs:attribute name="type" type-IGeneralEquipmentEnum" use="required"/>
</xs:extension>
</xs: complexcontent»
<A<s:complexType>
<xs:.complexType name="tSubstatK)n">
<xs:complexContent>
<xs:extension base="tEquipmentContainer>
<xs:sequence>
<xs:element name="VottageLevel" type-'tVoltageLever maxOc-
curs="unbounded">
<xs:unique name=*'uniqueBaylnVoltageLever>
<xs:selector xpath="./scl:Bay7>
<xs:field xpath="@name'7>
</xs:unique>
<xs:unique name="uniquePowerTransformerinVoltageLever>
<xs: selector xpath=" /scl:PowerTransfonmer"/>
<xs:field xpath="@name'7>
</xs:unique>
<xs:unique name-'uniqueGeneralEquipmentinVoltageLever»
<xs:selector  xpath="./scl:GeneralEquipment7>
<xs:field xpath="@name7>
</xs.unique»
<xs:unique name="uniqueChildNamelnVoltageLever>
<xs:selector xpath=" /s"/>
<xs:field xpath="@name'7>
</Xs:unique>
</xs:element>
<xs:element name="Function" type="tFunction” minOccurs-'O" maxOc-
curs="unbounded">
<xs:unique name-'uniqueSubFunctionIinFunction"»
<xs selector xpath="/scISubFunction"/»
<xs:field xpath="@name'7>
</xs:unique>
<xs:unique name="uniqueGeneralEquipmentlnFunction">
<xs selector xpath”./scLGeneralEquipment"/»
<xs:field xpath-'@name'7>
<Acs:unique>
</xs: element»
</xs sequence»
</xs:extension>
</xs: complexcontent»

92



FOCT P M3K 61850-6—2009

</xs: comp lexTy pe»
<xs:complexType name="VoltageLever>
<xs:complexContent>
<xs:extension base-'tEquipmentContamer>
<xs:sequence>
<xs:element name="Voltage" type="tVoltage" minOccurs="0'7>
<xs:element name="Bay" type="tBay" maxOccurs-'unbounded”»
<Xs unique name-'uniquePowerTransformerinBay”>
<xs: selector xpath="/scl:PowerTransformer7>
<xs:field xpath-’@name'7>
</xs:unique>
<xs:unique name-‘uniqueConductingEquipmentinBa/*»
<xs:selector xpath=M./scl:ConductingEquipment7>
<xs:field xpath="@name'7>
</xs:unique>
<xs:unique name="uniqueGeneralEquipmentinBay">
<xs:selector xpath="./scl:GeneralEquipmenr/>
<xs:field xpath="@name’7>
</xs:unique>
<xsuniqgue name="uniqueChildNamelnBay">
<xs:selector xpath=" /"/>
<xs:field xpath="@name'7>
</xs:unique>
</xs:eiement>
</Xs sequence»
</xs extension»
</xs: complexcontent»
</xs:complexType>
<x$:complexType name="tBay">
<xs:complexContent>
<xs:.extension base-'I[EquipmentContainer»
<xs:sequence>
<xs element name="ConductingEquipment” type="tConductingEquipment” minOc-
curs="0" maxOccurs-"unbounded"/»
<xs:element name="ConnectivrtyNode" type="tConnectivityNode" minOccurs-'0" maxOc-
curs=“unbounded/>
</xs:sequence>
«/«extension»
</xs complexContent»
</xs: comp lexTy pe>
<xs:complexType name="tLNodeM>
<xs:complexContent>
<x$ extension base-‘tUnNaming">
«xM.attiibute nanrc-“1n1|1ul™ type-"tAjiyNaine" u”e-“opliunal“/>
<xs:attribute name="InClass" type="tLNClassEnurrf use-'requiredT»
«xsattribute name="iedName" type="tName" use-'optionar default="None"/>
<xs:attribute name”kHnst” type-'tAnyName” use-'optionar/»
<xs:attribute name="prefix” type-tAnyName" use-'optionar/»
<xs:attribute name="InType” type="tName" use="optionarv>
</xs extension»
</xs complexContent»
</«: comp lexTy pe>
<x$:.complexType name="tFunction">
<xs:complexContent>
<xs:extension base-'tPowerSystemResource”»
<xs:sequence>
<xs:element name="SubFunction" type-"tSubFunction” minOccurs-"O” max-
Occurs-'unbounded’»
<xs:unique name”uniqueGeneralEquipmentinSubFunction"»
<xs:selector xpath="./scl:GeneralEquipmenr/>
<xs:field xpath="@name'7>
</xs:unique>
</xs: element»
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94

<xs element name="GeneralEquipment' type-tGeneralEquipmenf minOc-
curs="0" maxOccurs="unbounded7>
</xs:sequence>
</xs:extension>
<txs complexContent>
</xs:complexType>
<xs:complexType name-'tSubFunction™
<xs:complexContent>
<xs:extension base-'tPowerSystemResource">
<xs:sequence>
<xs:element name="GeneralEquipment" type="tGeneralEquipment" minOc-
curs="0" maxOccurs-'unbounded"/*
</xs sequence*
</xs: extension*
</xs: complexcontent*
</xs:complexType>
<xs:complexType name=**tConnectfvityNode">
<xs:complexContent>
<xs:extension base=**t{LNodeContainer>
<xs:attribute name="pathName" type-'tRet use="required7>
</xs:extension>
</xs: complexcontent*
<A<s:complexType>
<xs:complexType nare=Tlrertral*
<xs:complexContent>
<xs:extension base-‘tUnNaming">
<xs:attribute name="nameM type="tAnyName" use="optionar7>
<xs:attribute name”connectrvTtyNode" type=~tRef' use="required7*
<xs:attribute name="substationName" type="tName" use="required7>
<xs:attribute name="voltageLevelName" type="tName" use="requirecr/>
<xs:attribute name="bayName" type=*tName" use="required7>
<xs:attribute name="cNodeName" type-'tName” use="required7>
</xs extension*
</xs: complexContent*
</xs:complexType>
<xs:element name="Substation" type-'tSubstation"*
<xs:unique name="uniqueVoltagelLevellnSubstation">
<xs:selector xpath="./scl:VottageLever/>
<xs:field xpath="@name7>
</Xs unique*
<xs: unique name="uniquePowerTranformerinSubstation">
<xs:selector xpath="./scl:PowerTransformer7>
<xs:field xpath-'@name7>
unique*
<xs:umgue name-'unigueGeneralEquipmentinSubstation™
<xs:selector xpath="./scl:GeneralEquipment7>
<xs field xpath-'@name7>
</xs unique*
<xs:umgue name="umqueFunctionInSubstation">
<xs:selector xpath="./scl:Function"/*
<xs:field xpath-'@name7>
</xs:unique>
<xs:key  name="ConnectivityNodeKe/>
<xs:selector xpath=" //scl:ConnectivityNode'7>
<xs field xpath="@pathName7>
</xs:key>
<xs:unique name="uniqueLNode">
<xs selector xpath=".//scl:LNode"/>
<xs:field xpath="@InInst7>
<xs:field xpath-'@InClass7>
<xs:field xpath="@iedName7>
<xs:field xpath-'@IdInst7>
<xs:field xpath-'@prefix"/>
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</xs:unique>

<xs:unique name="uniqueChildNamelnSubstation">
<xs:selector xpath—"./*7>
<xs:field xpath="@name">

</xs unique»

<'— [LO/MKHO GbITb CHATO OrpaHNYeHne TOXAECTBEHHOCTH, TaK Kak MMeeTcs Npo6iema (CornacHo TEKCTY B YacTu 6) B
OTHOLLEHWM NpeAonpeAeIeHHOro 3a3eM/IeHHOTO0 Y3/1a CBSA3W. Ecnn BbIBO, 06pallaeTcs K 3ToMy y3/y, KOTOpbIid, ecTe-

CTBEHHO. He onpejesieH siBHbIM 06pa3om B haiine SCL, Bepudhukaumsa 6yaeT HeyCrneLHOi.

<xs:keyref name—'ref2ConnectivityNode"

refer="ConnectivityNodeKey">

<xs:selector xpath—".//scl:TerminaF/>

<xs fieldxpath="@connectivityNode"/>

</xs:keyref>

—>

</xs:elerr»ent>

</xs:schema»

A.3 WWa6noHbl TMna gaHHbIX

<?xml version-"\.(I" encoding-'UTF-8"?>

<xs:schema targetNamespace—'http //www.iec.ch/SieSO"OOS/SCL"
xmlns=*'http://www.iec.ch/61850/2003/SCL~ xmins xs="http //www.w3 org/2001/XMLSchema“
xmins:scl—'http://www.iec. ch/61850/2003/SCL*" elementFormDefault="qualified" attributeFormDe-
fault—'unqualified" version—'1.0">
<xs:annotation>

<xs:documentation xmlJang—*en">COPYRIGHT IEC, 2003. Version 1.0. Release 2003/09/19.

(Uncommented)</xs:documentation>
</xs:annotation>
<xs:include schemalocation="SCL_BaseTypes.xsd7>
<xs:attributeGroup name="agDATrgOp">
<xs attribute name-'dchg" type—'xs:boolean” use-optional” default—'false"/»
<xsattribute name—qchg" type—xsboolean” use-'optionar default—false"/»
<xs:attribute name-'dupd" type—xs:boolean" use-'optionar default="false7>
</xs:attributeGroup>
<xs:complexType name—tAbstractDataAttribute" abstract—true”»
<xs:complexContent>
<xs:extension base—tUnNaming"»
<xs:sequence>
<xs:element name—Vaf type—tVaf minOccurs="0" maxOc-
Cu rs— u nbo un ded7>
</Xs sequence»
<xs attribute name—name" type-lAttributeNameEnum” use="required7>
<xs:attribute name—sAddr" type="xs normalizedString" use—optionaF/>
<xs:attribute name—bType” type—IBasicTypeEnum" use—'required"/»

<xs:attribute name="valKind" type="tValKindEnum" use—optionaF default—Set"/»

<Xxs attribute name—type" type—'tAnyName" use="optionar7>
<xs:attribute name—count" type='xs:unsignedint" use—optionaF default—0'7»
</xs:extension>
</xs: complexcontent»
</xs:complexType>
<xs:complexType name—tLNodeType"»
<xs:complexContent>
<xs:extension base—tIDNaming"»
<xs:sequence>
<xs:element name—DO' type—tDO* maxOccurs—unbounded"/»
</xs sequence»
<xs:attribute name—ledType” type—'tAnyName" use-'optionar/»
<xs:attribute name—InClass" type="tLNClassEnum" use—'required”/»
</xs extension»
<fx$: complexContent»
</xs: comp lexTy pe>
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<x$:complexType name="tDO">
<xs:complexContent>
<x$ extension base="tUnNaming">
<xs:attribute name="name" type-tRestrNamelstU” use-'required"/»
<xs:attribute name=~type" type-tName" use="required"/>
<xs:attribute name="accessContror type”xsnormalizedStnng" use="optional7>
<xs:attribute name="transient” type=~xs:boolean" use="optionar detault="false7>
</xs extension»
</xs: complexContent»
</xs:complexType>
<xs:complexType name="DOType">
<xs:complexContent>
<xs:extension base="tIDNaming">
<xs:choice minOccurs-"O” maxOccurs-'unbounded"»
<xs:element name="SDO" type="tSDO7>
<xs:element name="DA" type="tDA7>
</xs:choice>
<xs:attribute name="iedType" type="*tAnyName" use="optionar/>
<xs:attribute name="cdc" type=HtCDCEnum** use="required7>
</xs:extension>
<txs complexContent>
</xs:complexType>
<xs:complexType name="*tSDO">
<xs:compiexcontent>
<xs:extension base="tNaming">
<xs attribute name="type" type-'tName" use=Mrequired7>
</xs:extension>
<fxs: complexContent>
</xs:complexType>
<xs:complexType name=7DA">
<xs:complexContent>
<xs:extension base="tAbstractDataAttribute">
<xs attributeGroup ref="agDATrgOpV>
<xs:attribute name="fc" type="tFCEnum" use="required7>
</xs:extension>
<txs complexContent>
</xs:complexType>
<xs:complexType name=tDAType">
<xs:complexContent>
<xs:extension base=MtIDNaming">
<xs:sequence>
<xs:element name="BDA" type-1BDA" maxOccurs-'unbounded"/»
</xs sequence»
<xs.attiibutv narnc-“»edTyp<s" lype-"TAiiyNatiie” use-"optioiiar/>
</xs:extension>
</xs: complexcontent»
</xs:complexType>
<xs:complexType name=XtBDA">
<xs:complexContent>
<xs.extension base=7AbstractDataAttribute7>
<txs complexContent»
</xs:complexType>
<x$:complexType name="tEnumType">
<xs:complexContent>
<xs:extension base="tIDNaming">
<xs:sequence>
<xs:element name=*EnumVar type="tEnumVar maxOccurs="unbounded7>
</xs:sequence>
</xs: extension»
</xs: complexContent»
</xs:complexType>
<xs:complexType name="tEnumVar>
<xs:simpleContent>
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<xs:extension base”xs normalizedString"*
<xs:attribute name="ord" type="xs: integer” use-'required"/>
<Zxs:extension>
</xs:simpleContent>
</xs: comp lexTy pe>
<xs:complexType name="4DataTypeTemplates">
<xs:sequence>
<xs:element name="LNodeType" type="tLNodeType" maxOccurs="unbounded*>
<xs:unique name="uniqueDOInLNodeType">
<xs:selector xpath="scl:DO7>
<x$:field xpath="@name'V>
</xs:unique>
</xs:element>
<xs:element name="DOType" type="tDOType" maxOccurs="unbounded">
<xs:unigue name="uniqueOAor$DOINLDOType">
<xs:selector xpath="./*7>
<xs:field xpath="@name"/>
</xs:unique>
</xs:element>
<x$:element name="DAType” type="tDAType" minOccurs-'O” maxOccurs="unbounded”>
<xs:unique name="uniqueBDAINLDAType">
<xs:selector xpath=Mscl:BDAM/>
<xs:fiekl xpath="@name'7>
</xs:unique>
</xs:element>
<xs:element name="EnumType" type-tEnumType” minOccurs="0" maxOccurs="unbounded">
<xs:unique name="uniqueOrdINEnumType">
<xs:selector xpath="scl:EnumVarv>
<xs:field xpath="@ord"/>
</xs:unique>
</xs:element>
</xs:sequence>
</xs: comp lexTy pe>
<xs:element name-'DataTypeTemplates" type="tDataTypeTemplates">
<XS: unique name-'uniqueLNodeType“>
<xs:selector xpath="scl:LNodeType7>
<xs:field xpath="@id"/>
<xs:field xpath- '@iedType'7>
</xs:unique>
<xs:key nate="OOTypeKey">
<xs:selector xpath="scl:DOType'7>
<xs:field xpath="@id7>
</xs:key>
<xs keyref name="ref2DOType" refer="DOTypeKey">
<xs:selector xpath="scl:LNodeType/scl:DO*7>
<xs:field xpath-'@type'7>
</xs keyref>
<xs:keyrefname="ref2DOTypeForSDO"refer="DOTypeKey">
<xs:selector xpath="scl:DOType/scl:SDO'7>
<xs:field xpath="@type'7>
</xs keyref>
<xs: key name="DATypeKey">
<xs:selector xpath="sd:DAType7>
<xs field xpath="@id7>
</xs:key>
<xs:key hame="EnumTypeKey">
<xs:selector xpath="scl:EnumType7>
<xs:field xpath="@id7>
<Zxs:key>
</xs:element>
</xs:schema>
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A.4 Bo3MOXHOCTU 1 CcTpykTypa IED-ycTpoiicTBa
®ainn SCL_IED.xsd
<?xml version="1.0" encoding-'UTF-8"?>
<xs:schema targetNamespace-’http://www.iec.ch/51850/2003/SCL"
xmlins:xs-'http //www.w3 org/2001/XMLSchema” xmIns="http://wwwiec.ch/61850/2003/SCL"
xmlinsscl-'http://wwwiec.ch/61850/2003/SCL" etementFormDefault="qualified" attributeFormDe-
fault="unqualified" version="1.0">
<xs:annotation>
<xs:documentation xml:lang-'en">COPYRIGHT IEC, 2003. Version 1.0. Release
2003/09/19</xs:docu mentation*
</xs: annotation*
<xs:include schemalocation-'SCL_BaseTypes xsd"/>
<xs:attributeGroup name="agAuthentication">
<xs:attribute name-'none" type”xs: boolean" use-'optionar default-'true”/*
<xs:attribute name-'password" type-'xs:boolean” use="optionaf default="false'7>
<xs:attribute name="weak" type-'xs:boolean" use-'optionar default-'false'T*
<xs:attribute name-'strong" type-*xs:boolean” use="optionar defautt="false"/>
<xs:attnbute name-'certrficate" type-'xs: boolean” use="optionar default="false’7>
</xs:attnbuteGroup>
<xs:attributeGroup name='agSmvOpts”>
<xs:attribute name-'refreshTime" type="xs:boolean" use="optionaf default-'false"/*
<xs:attribute name-'sampleSynchronized" type="xs:boolean" use="optionar default-'false"/*
<xs:attribute name="sampleRate" type="xs:boolean" use-'optionar* default="false'/>
<xs:attribute name-'security" type-'xsboolean” use-'optionar default="false'7>
<xs:attribute name-'dataRef type-'xs boolean” use-'optionaf default="false'7>
</xs:attnbuteGroup>
<xs:attnbuteGroup name="agOptFields">
<xs:attribute name="seqNum" type-'xs: boolean" use-'optional" default="false'7>
<xs:attribute name-timeStamp” type="xs:boolean” use="optionar default="false"/>
<xs:attnbute name-'dataSet" type-'xsboolean” use-'optional” default="false'7>
<xs:attribute name-'reasonCode" type="xs:booiean" use="optionar* default-'false"/*
<xs:attribute name-'dataRef type-'xs boolean” use-'opttonaf default="false7>
<xs:attnbute name-'bufOvfi" type="xs:boolean“ use-'optional" default-'false"/*
<xs:attnbute name-'entrylD" type="xs:boolean" use-'optionar default="false'vV>
<xs:attribute name-'configRef type-'xs:boolean" use="optional” default="false7>
<xs:attribute name-'segmentatjon” type-'xsboolean" use-'optionar default="false7>
</xs:attnbuteGroup>
<xs:attributeGroup name="agLDRef>
<xs:attribute name-‘iedName" type-'tName" use-'required"/>
<xs:attribute name-'klinst” type="tName" use="required"/>
</xs:attnbuteGroup>
<xs:attnbuteGroup name="agLNRef>
<xs:attnbuteGroup ref="agLDRef7>
<xs attnbute name-'prefix" type="tAnyName" use="optionar/>
<xs:attribute name-'InClass" type-ILNClassEnum” use-"required'7>
<xs:attribute name-’Ininsf' type="tAnyName" use="required'7>
</xs:attnbuteGroup>
<xs:attributeGroup name-‘agDORef*
<xs:attnbuteGroup ref="agLNRef7>
<xs:attribute name-'doName" type-tName" use="required'7>
</xs:attributeGroup>
<xs:attributeGroup name="agDARef>
<xs:attnbuteGroup ref="agDORef/>
<xs:attribute name-'daName" type-tName" use="optionar/>
<xs:attnbute name-fc” type-tFCEnum" use-'optionar/*
</xs:attnbuteGroup>
<xs:complexType name=*t|[ED">
<xs:complexContent>
<xs.extension base="tNaming">
<Xs sequence*
<xs:element name="Services" type="tServices" minOccurs-'CT/*
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<xs:element name=**AccessPoinr type-'tAccessPoinf maxOc-
curs="unbounded">
<xs unique name-‘uniqueLNInAccessPoint'»
<xs:selector xpath="./scl:LN7>
<xs:field xpath="@insr/>
<xs:field xpath="@InClass7>
<xs:field xpath- *@prefix*7>
</xs:unique>
</xs:element>
</xs sequence»
<xs:attribute name=*type” type="xs:normalizedString“ use="optionar/>
<xs:attribute name="manufacturer” type="xs:normalizedString" use-'optionar7>
<xs:attribute name="configVersion" type="xs:normalizedString" use-'optional 7>
</xs:extension>
</xs: complexContent>
</xs: comp lexTy pe>
<xs:complexType name="tServices">
<xs:all>
<xs:element name=“DynAssociation™ type=HtServiceYesNo" rmnOccurs="0"/>
<xs:element name”SettingGroups" minOccurs-'0">
<xs:complexType>
<xs:all>
<xs:element name="SGEdrt" type-'tServiceYesNo” mmOccurs="0M/>
<xs:eiement name- confSG" type-tserviceYesNo" minoccurs-"0"/»
</xs all>
</xs complexType>
</xs:element>
<xs element name="GetDirectory" type="tServiceYesNo" minOccurs="07>
<xs element name="GetDataObjectDefinition™ type=4ServiceYesNo" rmnOccurs-'0"/>
<xs:element name="DataObjectDirectory" type="tServ>ceYesNo" minOccurs="07>
<xs:element name="GetDataSetValue” type="tServiceYesNo" minOccurs="07>
<xs:element name="SetDataSetValue" type="tServiceYesNo" minOccurs="07>
<xs element name="DataSetDirectory" type="tServiceYesNo" minOccurs="07>
<xs:element name="ConfDataSet” type-'tServiceWithMaxAndMaxAttributes" minOccurs="0->
<xs:element name="DynDataSet" type-'tServiceWithMaxAndMaxAttnbutes" minOccurs="07>
<xs element name="ReadWrite" type-'tServiceYesNo" minOccurs=*'07>
<xs:element name="TimerActjvatedContror type-'tServiceYesNo" rmnOccurs="0">
<xs:element name”ConfReportContror type-'tServrceWithMax" minOccurs="07>
<xs element name="GetCBValues" type="tServiceYesNo" minOccurs="0"/>
<xs:element name="ConfLogContror type=MtServiceWrthMax* minOccurs="0"/>
<xs:element name”ReportSettings” type-IReportSettrngs” minOccurs-'OV»
<xs:element name="LogSettings" type-'tLogSettings" minOccurs="07>
<xs element name="GSESettings" type="tGSESettings" minOccurs="07>
<xs.element naii>e-“SMVSeUiiiys" typc-'4SMVSeltinys" minOwui*-"0"A*
<xs:element name="GSEDif type="tServiceYesNo" minOccurs="0"/>
<xs element name="GOOSE" type=7ServiceWtthMax" minOccurs="07>
<xs:element name=*GSSE" typeMtServiceWithMax" minOccurs"O"/»
<xs:element name="FileHandling” type-'tServiceYesNo" minOccurs="07>
<xs:element hame="ConfLNs" type="tConfLNs" minOccurs="0"/>
</xs:all>
</xs: comp lexTy pe>
<xs:complexType name="tAccessPoinf>
<xs:complexContent>
<xs:extension base="tNaming*>
<xs:choice minOccurs="0">
<xs:element name="Server type="tServer>
<xs unique name=MuniqueAssociationinServer*>
<xs:selector xpath="./scl:Association7>
<xs:field xpath="@associationID7>
</xs:unique>
</xs:element>
<xs:element ref"LN" maxOccurs-'unbounded*?»
</xs:choice>
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<xs:attribute name="router" type-'xs boolean" use-'optionaP default="false"/>
<xs:attribute name="doclIC type="xs: boolean" use-'opbonal” default="false'7>
</xs extension*
</xs: complexContent*
<Zxs:complexType>
<xs:complexType name="tServer">
<xs:complexContent>
<xs extension base="“tUnNaming">
<xsisequence>
<xs element name="Authentication">
<xs complexType*
<x$:attributeGroup ref="agAuthentication'7>
</xs:complexType>
</xs:element>
<xs:element name="LDevice" type="tLDevice" maxOccurs-'unbounded™*
<xs:unique name="uniqueLNInLDevice">
<xs:selector xpath="./scl:LN7>
<xs:field xpath="@inst"/>
<xs:f>eld xpath="@InClass'7>
<xs:field xpath-'@prefix"/>
</xs:unique>
</xs: element*
<xs:element name=" Association" type="tAssociation" minOccurs-'0" maxOc-
curs=~unbounaed7>
</xs sequence*
<xs:attribute name="timeout" type="xs:unsignedInf use-'optional" default="307>
</xs:extension>
<fxs: complexcontent*
</xs:complexType>
<xs:complexType name="tLDev»ce">
<xs:complexContent>
<xs:.extension base-lUnNaming"*
<Xs sequence*
<xs:element ref="LNO"/>
<xs:element ref-'LN" minOccurs="0" maxOccurs-'unbounded"/*
<xs:element name="AccessContror type="tAccessContror minOccurs="07>
</xs:sequence>
<xs:attribute name="inst” type-IName" use="required7>
</xs extension*
</xs: complexContent*
</xs:complexType>
<xs:complexType name="tAccessContror mixed="true">
<xs complexContent mixed="true">
<xsexten&K>n Uase-“IAnyCutileulF<uiiiOlheiN<snies>peuc'7>
</xs: complexContent*
</xs:complexType>
<xs:complexType name-lAssociation"*
<xs:attnbute name-’kind" type="tAssociationKindEnum" use="required7>
<xs:attribute name-'associationID" type=7Name" use="optionar/>
<xs attributeGroup ref="agLNRef'/>
</ks:complexType>
<xs:element name-'LNO">
<xs:complexType>
<xs:complexContent>
<xs: extension base="tLNO7>
</xs:complexContent>
</xs:complexType>
<xs:unique name="uniqueReportControllnLNO">
<xs:selector xpath="/scl:ReportControl7>
<xs:field xpath-'@name7>
</Xs unique*
<xs:unique name-'uniqueLogControlinLNO"*
<xs:selector xpath="/scl:LogControl7>
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<xsfield xpath-'@name'7>
</xs:unique>
<xs:unique name="uniqueGSEControllInLNO">
<xs:selector xpath="/scl:GSEControT7>
<xs:field xpath="@name'7>
</xs:unique>
<xs:unique name-'uniqueSampledValueControliInLNO">
<xs selector xpath="/scl:SampledValueContror7>
<xs:field xpath- '‘@name7>
</xsunique>
<xs key name=MDataSetKeyLNO">
<xs:selector xpath="./scl:DataSet7>
<xs:field xpath="@name7>
</xs:key>
<xs keyref name="ref2DataSetReportLNO" refer="DataSetKeyLNO">
<xs:selector xpath="./scl:ReportContror7>
<xs:field xpath-'@datSet"/>
</xs keyref>
<xs:keyref name="ref2DataSetLogLNO" refer="DataSetKeyLNO">
<xs:selector xpath="./scl:LogContror/>
<xs field xpath="@datSet"Z>
</xs:keyref>
<xs:keyref name="ref2DataSetGSELN(T refer="DataSetKeyLNCT>
<xs:seiector xpatn="./sci:GSEContror/>
<xs:field xpath-'@datSet'7>
</xs keyref>
<xs:keyref name="ret2DataSetS\ZLNOM refer="DataSetKeyLNO">
<xsselector xpath="/scl:SampledValueContror/>
<xs:field xpath-'@datSet'7>
</xs:keyref>
</xs:element>
<xs: element name-'LN" type="tLN">
<xs:unique name="uniqueReportControliInLN">
<xs:selector xpath="./scl:ReportContror7>
<xs:field xpath-'@name’7>
</Xs unique>
<xs:unique name-'uniqueLogControliInLN"*
<xs:selector xpath="./scl:LogContror/>
<xsfield xpath-'@name‘7>
</xs:unique>
<xs:key name="DataSetKeylnLN">
<xs:selector xpath="./scl:DataSet7>
<xs field xpath- '‘@name’7>
</X5> kcy>
<xs:keyref name-'ref2DataSetReport" refer="DataSetKeylnLN">
<xs selector xpath="/scl:ReportControl7>
<xs:field xpath='"@datSet"/>
</xs:keyref>
<xs:keyref name-'rel2DataSetLog" refer=-DataSetKeyInLN">
<xs:selector xpath="./scl:LogContror/>
<xs:field xpath-'@datSet'7>
<7xs:keyref>
</xs:element>
<xs:complexType name="tAnyLN" abstract="true">
<xs:complexContent>
<xs:extension base-'tUnNaming">
<xs sequence>
<xs:element name="DataSeT type=MtDataSef minOccurs-'O” maxOc-
curs="unbounde(f7>
<xs:element name="ReportControl" type-*tReportContror minOccurs="0"
maxOccurs="unbounded"/>
<xs:element name=“LogContror type=HtLogContror minOccurs="0" maxOc-
curs="unbounded7>
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<xs:element name~DOI" type="tDOr minOccurs- 'O’* TaxOc-
curs="unbounded7>
<xs:element name="Inputs" type="tinputs” rmnOccurs="07>
</xs sequence*
<xs:attribute name="InType" type="tName" use="required"/>
</xs:extension>
</xs: complexContent*
<A<s:complexType>
<xs:complexType hame="tLN">
<xs:complexContent>
<xs:extension base="tAnyLN">
<xs.attribute name="InClass" type="tLNClassEnumT use="required7>
<xs:attribute name="insf' type="xs:unsignedint" use="required7>
<xs:attribute name”prefix” type-'tAnyName" use-'optional T*
</xs extension*
</xs: complexContent*
</xs:complexType>
<xs:complexType name-ILNO"*
<xs:complexContent>
<xs:extension base="tAnyLN">
<xsisequence>
<xs:element name="GSEControl" type-tGSEControl" minOccurs="0" maxOc-
cu rs="un bo u n ded"/>
<xs:element name="SampledValueControl" type-tSampledValueContror minOc-
curs="0" maxOccurs="unbounded7>
<xs:element hame="SettingContror type-'tSettingControl" minOccurs="07>
<xs:element name="SCLControl" type=HtSCLContror mnOccurs-'O"/*
<xs:element name="Log" type="tLog" minOccurs-'07*
</xs sequence*
<xsattribute name="InClass" type-'tLNClassEnum" use-'required" fixed="LLNO7>
<xs:attribute name="inst" type="xs:normalizedString” use="required7>
</xs: extension*
<txs complexContent*
</xs:complexType>
<xs:complexType name="tDataSef>
<xs:complexContent>
<xs extension base="tNaming">
<xs:sequence>
<xs:element name="FCDA" type-tFCDA" maxOccurs="unbounded"/>
</xs sequence*
</xs extension*
</xs: complexContent*
</xs:complexType>
<xs.uomplexTypv riarne-“|FCDA">
<xs:attribute name-'idinsf type-tName" use="optional7>
<xs:attribute name-'prefix" type-tAnyName” use-'optionaf/*
<xs:attribute name-'InClass" type-'tLNClassEnum"” use-'optionalT*
<xs attribute name-'Ininst" type="tName" use="optionar/>
<xs:attribute name-'doName" type-'tName" use="opbonar'/>
<xs:attribute name-'daName" type-'tName" use="optionar7*
<xs attribute name="fc" type-IFCEnum" use-'required"/*
</xs:complexType>
<xs:complexType name="tContror abstract="true">
<xs:complexContent>
<xs extension base="tNaming“>
<xs:attribute name="datSet" type-'tAnyName" use-'required"/*
</xs:extension>
<txs complexContent*
</xs:complexType>
<xs:complexType name=7ControlWrthTnggerOpf abstract="true">
<xs:complexContent>
<xs:extension base="tContror>
<xs:sequence>
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<xs:element name=*TrgOps" type-*tTrgOps" minOccurs-'07>
</xs:sequence>
<xs:attribute name="intgPcr type="xs:unsignedInr use-'optionaf defauit="0"/>
</xs extension»
</xs complexcontent»
</xs: comp lexTy pe>
<xs:complexType name=~tTrgOps">
<xs attribute name-'dchg" type="xs:bootean” use-'opbonal”’ default-'false7>
<xs:attribute name-'qchg" type="xs:boolean" use-'optionar default="false7>
<xs:attribute name="dupd" type="xs:boolean" use-'optional" defautt="false7>
<xs:attribute name-'period" type="*xs:boolean” use="optionar defautt="*false'7>
</xs:complexType>
<xs:complexType name="tReportContror>
<xs:complexContent>
<xs:extension base="tControlWithTriggerOpr>
<xs:sequence>
<xs:element name="OptFields">
<xs:complexType>
<xs:attributeGroup ref="agOptFields7>
</xs:complexType>
</xs:element>
<xs:element name”RptEnabled" type="tRptEnab!ed" minOccurs-'OT»
</xs sequence»
<xs:attribute name=~rptID" type-tName" use="required7»
<xs:attribute name”confRev" type=xs:unsignedinf’ use="required"/»
<xs attribute name="buffere<T type=“xs: boolean" use="optionar default=*false7>
<xs:attribute name="bufTime" type="xs:unsignedint* use-'optionar default="(T/>
</xs:extensk>n>
</xs: complexcontent»
</xs: comp lexTy pe>
<xs:complexType name="tRptEnabled">
<xs:complexContent>
<xsextension base="tUnNaming">
<xs:sequence>
<xs:element name="ClientLN" type="tClientLN“ minOccurs-'O" maxOc-
curs="unbounded7>
</xs sequence»
<xs:attribute naTeHTax” type="xs:unsignedint’ use="optionar defaulter/»
</xs:extension>
<fxs: complexContent>
</xs: comp lexTy pe>
<xs:complexType name-'tClientLN"»
<xs:attributeGroup ref="agLNRef7>
</x&.uomplexTypc>
<xs:complexType name="tLogControl">
<xs:complexContent>
<xs: extension base="tControlWithTriggerOpt”»
<xs attribute name="k>gNameM type="tName" use="required*7>
<xs:attribute name”logEna" type="xs boolean" use="optionar default=7rue"/>
<xs:attribute name="reasonCode" type="xs:boolean" use="optionar default="true"/>
<Acs extension»
</xs: complexcontent»
<Zxs: comp lexType>
<xs:complexType name="tlnputs">
<xs:complexContent>
<xs:extension base-'tUnNaming">
<xs:sequence>
<xs:element name="ExtRef type-fExtRef maxOccurs-'unbounded"/»
</xs:sequence>
<Acs: extension»
</xs: complexcontent»
</xs: comp lexTy pe>
<xs:complexType name=1ExtRer>
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<xs attributeGroup ref="agDORef7>
<xs:attribute name="daName" type="tName" use="optionar'/>
<xs attribute name-'intAddr" type="xs normalizedString" use-'optional"/»
</xs:complex | ype>
<xs:complexType name=7Log" mcxed="tnje">
<xs:complexContent mixed=Mtrue">
<xs:extension base=~tAnyContentFromOtherNamespace'7>
<txs complexContent»
<7xs:.complexType>
<xs:complexType name=7ControlWithIEDName’>
<xs:complexContent>
<xs:extension base="tControl“>
<xs:sequence>
<xs:element name="I[EDName" type="tNameM minOccurs-'O" maxOc-
curs="unbounded7>
</xs:sequence>
<xs:attribute name="confRev" type=~xs unsignedint" use="optionar7>
</xs .extension»
</xs: complexContent»
<7xs:complexType>
<xs:complexType name="tGSEContror>
<xs:complexContent>
<xs:extension base="tControlWrthIEDName">
<xs:attribute name-lype" type-tGSEControrrypeEnum" use="optionar de-
feult="GOOSE7>
<xs:attribute name”appID" type="*xs normalizedString" use="required*7>
</xs:extension>
<fxs: complexcontent»
</xs:complexType>
<xs:complexType name="tSampledValueContror>
<xs:complexContent>
<xs:extension base="tControlWithIEDName'*>
<xs sequence»
<xs;element name="SmvOpts">
<xs:complexType>
<xs:attributeGroup ref="agSmvOpts"/»
</xs:complexType>
</xs:element>
</xs sequence»
<xs:attribute name="smvID" type="xs:normalizedStnng" use="required*7>
<xs:attribute name="mutticast" type="xs: boolean" default="true7>
<xs:attribute name="smpRate" type”‘siunsignedint” use="required'7>
<xs attribute name="nofASDU" type="xs:unsignedint" use="required7>

</xs: complexcontent»
</xs:complexType>
<xs:complexType name-tSettingContror»
<xs:complexContent>
<xs:extension base-'tUnNaming"»
<xs:attribute name="numOfSGs" type="xs:unsignedint" use="required7>
<xs:attribute name="actSG' type="*xs unsignedint" use="optionar default="17>
</xs:extension>
<fxs: complexcontent»
</xs:complexType>
<xs:complexType name="tSCLControl">
<xs:complexContent>
<xs:extension base="tUnNaming7>
</xs: complexcontent»
<Zxs:complexType>
<xs:complexType name="tDOI">
<xs:complexContent>
<xs:.extension base-'tUnNaming"»
<xs:choice minOccurs-"O" maxOccurs-'unbounded"»
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<xs:element name="SDI" type=HtSDI"/>
<xs:element name="DAI" type="tDAr/>
Oks choice»
<xs:attribute nate="nate" type-tRestrNamelstU” use-'required"/>
<xs:attribute name="ix" type="xs:uns»gnedinr use-'optronar/>
<xs:attribute = name”™accessControf type”xsinormalizedString” iise="optional7>
</xs extension»
</xs complexcontent»
</xs: comp lexTy pe>
<xs:complexType name="tSDI">
<xs:complexContent>
<xs:extension base-*tUnNaming">
<xs:choice minOccurs-'0" maxOccurs="unbounded*>
<xs:element name="SDI" type=7SDI"/>
<xs:element name="DAl" type="tDAI7>
</xs:choice>
<xs:attribute name="name" type="tRestrNamelstL" use="required'V>
<xs:attribute name="ix* type="xs:unsignedInr use-'optionar/»
</xs:extension>
</xs: complexcontent»
</xs: comp lexTy pe>
<xs:complexType name="tDAr>
<xs:complexContent>
<xs:extension base-tunNaming'»
<Xs sequence»
<xs:element name="Var type=“tVar rmnOccurs="0" maxOc-
curs="unbounded*7>
</xs sequence»
<xs:attribute name=**name" type-1RestrNamelstL" use="required'7>
<xs:attnbute name="sAddr" type="xs:normalizedString" use-'optionar/>
<xs:attribute name="valKincT type-'tValKindEnum" use-'optionaf defautt="Set7>
<xs:attribute name="ix*' type="xs:unsignedinr use-'optionar/»
</xs extension»
</xs: complexcontent»
</xs:complexType>
<xs:complexType name="tServiceYesNo"/>
<xs:complexType name=~t$erviceWithMax">
<xs:attribute name-'max” type-'xsrunsignedint" use="required7>
</xs: comp lexTy pe>
<xs:complexType name="tServiceWrthMaxAndMaxAttributes">
<xs:complexContent>
<xs:extension base="tServiceWrthMax">
<xs:attribute name="maxAttributes” type-'xs unsignedint” use="optionar/>

</xs: complexcontent»
</xs:complexType>
<xs:complexType name="tServiceWrthMaxAndModrfy">
<xs:complexContent>
<xs:extension base="ServiceWrthMax">
<xs:attribute name="modify" type-‘xs boolean’ use="optional" default=True"/>
<Acs extension»
</xs: complexcontent»
</xs:complexType>
<xs:complexType name="tServrceSettings" abstract="true">
<xs:attribute name-'cbName" type-'tServiceSettingsEnum" use="optionar defautt="Fix7>
<xsiatthbute hame-'datSet" type-tServiceSettingsEnum’ use-'optionar default="Fix"/>
</xs: comp lexTy pe>
<xs:complexType name="tReportSettings’>
<xs:complexContent>
<xs.extension base="tServiceSettings">
<xs attribute name”rptID" type-"tServiceSettingsEnum" use="optionar default="Fix'7>
<xs:attribute name”optFields” type="ServiceSettingsEnum" use-’optwnal” de-
fault="Fix'/>
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<xs:attribute name="bufTime” type-'tServiceSettingsEnum" use-'optjonal" defautt="Fix7>
<xs:attribute name="trgOps” type”"ServiceSettmgsEnum" use="optionar defeult="Fix"/>
<xs:attribute name="intgPd" type=tServiceSettingsEnum" use="optionar default="Fix*7>
</xs:extensk>n>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tLogSettings">
<xs:complexContent>
<xs:extension base=MtServiceSettings">
<xs:attribute name=TogEna" type-'tServiceSettingsEnum" use-'optionar defautt="F[x"/>
<xs:attribute name="trgOps” type=tServiceSettingsEnum" use="optionar defautt="Fix7>
<xs:attribute name="intgPd" type="tServiceSettingsEnum" use="optionar default="Fix7»
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tGSESettings">
<xs:complexContent>
<xs:extension base="tServiceSettings">
<xs:attribute name="appIDM type-'tServiceSettingsEnum" use="optionar defautt="Fix7>
<xs:attribute name="datal_aber type-IServiceSettingsEnumr use-'optionar default="Fix7>
</xs:extensk>n>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tSMV Settings">
<xs:complexContent>
<xs:extension base="tServiceSettings">
<XS sequence»
<xs:element name="SmpRate" maxOccurs="unbounded">
<xs:simpleType>
<xs: restriction base="xs:decimal">
<xs:mininclusrve value="07>
</xs: restriction»
</xs:simpleType>
</xs:element>
</xs:sequence>
<xs:attribute name="svID" type-'tServiceSettingsEnum” use="optionar defauit="Fix'7>
<xs:attribute name="optFields" type=MtServiceSettingsEnum" use-'optionar default-'"Fix\V/»
<xs:attribute name="smpRate" type=4ServiceSettingsEnum" use-'optionar' defautt="Fix7>
</xs: extension»
</xs: complexcontent»
<Zxs:complexType>
<xs:complexType name="tConfLNs">
<xs:attnbute name-TrxPrefix” type-'xs: boolean” use-‘optionar' defautt="false"/>
<xs:attnbute name-fixLnlnst* type="xs:boolean" use-'optionar default="false'7>
</xs:complexType>
<xs:element name="IED" type="tiED">
<xs:unique name="uniqueAccessPointinlED">
<xs:selector xpath="./scl:AccessPoinT/>
<xs:field xpath-'@name’7>
</Xs:unique>
<xs:key name=“LDeviceln|EDKey*'>
<xs:selector xpatn=7/scl:AccessPoint/scl:Server/scl:LDevice7>
<xs:field xpath="@insr/>
<Ixs:key>
<xs:keyref name-'ref2LDevicelnlED" refer=*LDeviceln|EDKey">
<xs:selector xpath="./scl:AccessPoint/scl:Server/scl:LDevice/scl:LNO/scl:LogControl 7>
<xs:field xpath="@logName7>
</xs:keyref>
</xs:etement>
</xs:schema>
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A.5 MNopceTn cBAsn
®daiin SCL_Communication.xsd
<?xml version=M1.0" encoding="UTF-8"?>
<xs:schema  targetNamespace-'http  //wwwiec.ch/61850/2003/SCL"
xmlns="http://www.iec.ch/61850/2003/SCL" xmins:scl-'http://www.iec.ch/61850/2003/SCL”
xmlns:xs="http://www.w3org/2001/XMLSchema" elementFormDefault-'qualified*' attributeFormDe-
fault-'unqualified” version="1.0">
<x$:annotation>
<xs:documentation xml:lang-'err>COPYRIGHT IEC, 2003. Version 1.0. Release 2003/09/19.
</xs:documentation>
</xs:annotation>
<xs:include schemalocation="SCL_BaseTypesxsd7>
<xs:complexType name-TControlBlock" abstract="true">
<xs:annotation>
<xs:documentation xml:lang="en">A control block within a Logical Device.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="tUnNaming">
<xs:sequence>
<xs:element name="Address" type="tAddress” minOccurs="07>
</xs:sequence>
<xs:attribute name”kdinst" type-'tName" use”requiretf' A»
<xs:attribute name="cbName" type="tName" use="required7>
</xs:extension>
</xs:complexContent>
</xs: comp lexTy pe>
<xs: complexType name=KtCommunication">
<xs:complexContent>
<xs:extension base-*tUnNaming">
<xs:sequence>
<xs:element name="SubNetwork" type-tSubNetwork” maxOccurs-'unbounded">
<xs:unique name="uniqueConnectedAP">
<xs:selector xpath=M/scl:ConnectedAP7>
<xs:field xpath="@iedName7>
<xs:field xpath-’@apName'7>
</xs:unique>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tSubNetwork">
<xs:complexContent>
<xs:extension base="tNaming">
<xs:sequence>
<xs:element name="BitRate" type="tBitRatelnMbPerSec” minOccurs="07>
<xs:element name="ConnectedAPM type-tConnectedAP" maxOc-
curs="unbounded">
<xs:unique name="uniqueGSEinConnectedAP">
<xs: selector xpath-' /scl:GSE7>
<xs:field xpath="@cbName7>
</xs:unique>
<Xs: unique name-'unjgueSMVinConnectedAP"
<xs:selectorxpath-'./scl:SMV7>
<xs:field xpath-’@cbName7>
<frs:unique>
</xs:element>
</xs:sequence>
<xs attribute name="type" type- 'xs normalizedString“ use="optionar>
<xs:annotation>
<xs:documentation xtl:lang="en">Tbe bus protocol types are defined
in IEC 61850 Part 8 and
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9</xs: documentation»
</xs:annotation>
</xs: attribute»
</xs extension»
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tConnectedAP">
<xs:complexContent>
<xs.extension base="tUnNaming">
<xs:sequence>
<xs:element name="Address" type="tAddress" minOccurs-'0"/>
<xs:element name="GSE" type-1GSE" minOccurs-'O” maxOc-
curs="unboundecT7>
<xs:element name="SMV” type="tSMV" minOccurs-"O" maxOc-
cu rs=*un bo un ded7>
<xs:element name="PhysConn" type="tPhysConn" minOccurs="0" maxOc-
curs=*'unbounded*7>
</xs sequence»
<xs:attribute name="iedName" type=MtName" use-"required’T»
<xs:attribute name="apName" type"Name" use="required’7>
</xs:extensk>n>
<tx$ complexContent>
</xs:complexType>
<xs:complexType name-'tAddress"»
<xs:sequence>
<xs:element name”P" type=*4P" maxOccurs-'unboundedT»
</xs sequence»
</xs:complexType>
<xs:complexType hame="tGSE">
<xs:complexContent>
<xs:extension base=MtControlBlock">
<xs:sequence>
<xs:element name="MinTime" type="tDurationIinMilliSec" minOccurs="07>
<xs:element name="MaxTime" type="tDurationInMilliSec" minOccurs="0"/>
</xs:sequence>
</xs extension»
</xs: complexcontent»
</xs:complexType>
<xs:complexType name="SM\T>
<xs:complexContent>
<x$:exten$ion base="tControlBlock"/>
</xs: complexContent»
</xs:complexType>
<xs:complexType name-IPhysConn"»
<xs:sequence>
<xs:element name="P" type"P" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs attribute name="type" type="xs:normalizedString" use="required"/>
<Zxs:complexType>
<xs:complexType name="tP">
<xs:simpleContent>
<xs:extension base=MtPAddr">
<xs:attribute name="type" type-*tPTypeEnurrT use-required’T»
</xs:extension>
</xs:simpleContent>
<Zxs:complexType>
<xs:complexType name-tPJP"»
<xs:annotation>
<xs:documentation xml:lang="en">A TCP/IP address</xs:documentation>
</xs:annotation>
<xs: simpleContent»
<xs restriction base="tP">
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<xs:pattem  value="(0-2]?\d{1,2}\.(0-2]<>kK{1.2}V(0-2)?V{1,2}.[0-2)?W{1.2r/>
<xs:attribute name="type" type="tPTypeEnum" use="required” fixed-'IP"/>
</xs:restriction>
</xs:simpleContent>
</xs: comp lexTy pe>
<xs:complexType name="tP_IP-SUBNET>
<xs:annotation>
<xs:documentation xml:lang="en”>A subnet Mask for TCP/IP profiles</xs:documentation>
</xs:annotation>
<xs: simpleContent>
<xs: restriction base="tP">
<xs:pattem value="[0-2]?\d{1,2}V[0-2]?Vi{1,2}Y(0-2]?W{1,2}.[0-2)?W{1,2}"/>
<xs:attribute name="type" type="tPTypeEnunf use="requirecr fixed="IP-SUBNET7>
</xs:restriction>
</xs:simpleContent>
</xs: comp lexTy pe>
«xsxomplexType name="tP_IP-GATEWAY">
<xs:annotation>
<xs:documentation xml:lang="en">A First Hop IP gateway address for TCP/IP pro-
files</xs:documentation>
</xs:annotation>
<xs: simpleContent>
<xs: restriction base="tP">
<xs:pattem value="(0-2]\d{1.2}\.[0-2]?W{1,2}V(0-2)?W({1,2}.[0-2J?W{1,2r>
<xs:attribute name=4ype” type="tPTypeEnum" use-'required” fixed="IP-GATEWAY"/>
</xs:restriction>
</xs:simpleContent>
</xs: comp lexType>
<xs:complexType name="tP_OSI-NSAP">
<xs:annotation>
<xs:documentation xml:lang="en">An OSI| Network Address</xs:documentation>
</xs:annotation>
<xs:simpleContent>
<xs:restriction base-IP"»
<xs:maxLength value="407>
<xs pattern value-'\d,A-F]*7>
<xs:attribute name="type” type-'tPTypeEnum” use-'required” fixed="OSI-NSAP7>
</xs:restriction>
</xs:simpleContent>
</xs: comp lexTy pe>
<xs:complexType name="tP_OSI-TSEL">
<xs:annotation>
<xs:documentation xmllang~“en">An OSI Transport Selector</xe:documentat]on>
</xs:annotation>
<xs: simpleContent>
<xs: restriction base="tP">
<xs:maxLength value="8"/>
<xs pattern value-\d.A-F]+7>
<xs:attribute name="type" type- tPTypeEnum" use-'required” fixed- 'OSI-TSEL7>
</xs:restriction>
</xs:simpleContent>
</xs: comp lexTy pe>
<xs:complexType name="tP_OSI-SSEL">
<xs:annotation>
<xs:documentation xml:lang="en">An OSI| Session Selector</xs:documentation>
</xs:annotation>
<xs: simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="167>
<xs: pattern value="[\d,A-F]+'7>
<xs:attribute name="type" type-'tPTypeEnum" use="required" fixed-'OSI-SSEL"/>
</xs:restriction>
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</xs:simpleContent>
</xs:complexType>
<xs:complexType name=7P_OSI-PSEL">
<xs:annotation>
<xs:documentation xml:lang="en">An OSI Presentation Selector</xs:documentation>
</xs annotation>
<xs:simpleContent>
<xs restriction base="tP">
<xs:maxLength value="167>
<xs pattern value=**\\d,A-F]+7>
<xs:attribute name="type" type-'tPTypeEnum" use-Tequired" fixed="OSI-PSEL7>
</xs:restriction>
</xs:simpleContent>
<7xs:complexType>
<xs:complexType name="tP_OSI-AP-Trtie">
<xs:annotation>
<xs:documentation xml:lang="en">An OSI| ACSE AP Title value</xs:documentation>
</xs:annotation>
<xs:simpleContent>
<x$:restriction base="tP">
<xs:pattem value="&#34;\d,&#44;|+&#34;7>
<xs attribute name=7ype" type-'tPTypeEnum" use- 'requirecT fixed="OSI-AP-Trtle7>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name=7P_OSKkAP-Invoke">
<xsannotation>
<xs:documentation xml:lang="en">An OSI| ACSE AP Invoke ID</xs:documentation>
</xs annotation>
<xs: simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="5"/>
<xs:pattem value="\d+7>
<xs attribute name="type" type-'tPTypeEnum” use-'required” fixed-'OSI-AP-Invoke'7>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name=7P_OSI-AE-Qualifier’>
<xs:annotation>
<xs:documentation xml:lang="en">An OS| ACSE AE Qualifier</xs:documentation>
</xs:annotation>
<xs:simpleContent>
<Xxs restriction babe~7pP">
<xs:maxLength value="57>
<xs:pattem value="\d+7>
<xs:attribute name="type" type="tPTypeEnum” use-'required” fixed-'OSI-AE-Qualifier7>
</xs:restriction>
</xs:simpleContent>
<Zxs:complexType>
<xs:complexType name="tP_OSI-AE-Invoke">
<xs:annotation>
<xs:documentation xml:lang="en“>An OSI| ACSE AE Invoke ID</xs:documentation>
</xs:annotation>
<xs:simpleContent>
<xs:restriction base="tP">
<xs:maxLength value="57>
<xs:pattem value="\d+7>
<xs:attribute name="type" type-'tPTypeEnum" use-'required" fixed- *OSI-AE-Invoke"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
<x$:complexType name="tP_MAC-Address">
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<xs:annotation>
<xs:documentation xml:lang="en">A Media Access Address value</xs:documentation>
</xs: annotation*
<xs: simpleContent*
<xs:restriction base-tP">
<xs:minLength value-'177*
<xs:maxLength value="177>

<xs pattern value="[VI,A-FK2}4VI,A-FK2)\-{W.A-FH{2}V[K|, A-F{2}V[KIA-FK2}V\d.A-H{2} />

<xs:attribute name="type" type-'tPTypeEnum" use="required* fixed-"MAC-Address7>
</xs:restriction>
</xs:simpleContent>
</xs: comp lexTy pe>
<xs:comp!exType name=MtP_APPID">
<xs:annotation>
<xs documentation xml:lang="en">An Application Identifier</xs documentation*
</xs: annotation*
<xs: simpleContent*
<x$:restriction base="tP">
<xs:minLength value=*47>
<xs maxLength value="4"/>
<xs pattern value="[\d,A-F]+"/>
<xs:attribute name="type" type="tPTypeEnum” use="required” fixed-’APPID"/*
</xs:restriction>
</xs:simpiecontent>
</xs:complexType>
<xs:complexType name="tP_VLAN-PRIORITY">
<xs:annotation>
<xs documentation xml:lang="en"*A VLAN User Priority</xs:documentation>
</xs:annotation>
<xs:simpleContent>
<xs:restriction base-IP"*
<xs:pattem value-[0-7f/>
<xs attribute name="type" type-'tPTypeEnum" use-'required" fixed-'VLAN-PRIORITY7*
</xs:restriction>
</xs:simpleContent*
</xs: comp lexTy pe>
<xs:complexType name=HtP_VLAN-ID">
<xs:annotation>
<xs documentation xml:lang="en“*A VLAN ID</xs:documentation>
</xs: annotation*
<xs:simpleContent>
<xs:restriction base-IP"*
<xs:minLength value="37>
iiaxLenyth valu«?-"37>
<xs: pattern value="[\d,A-F]+7>
<xs:attribute name=7ype" type="tPTypeEnum" use-"required" fixed="VLAN-ID7>
</xs:restriction>
</xs:simpleContent>
<7xs: comp lexTy pe>
<xs:element name="Communication" type="tCommunication">
<xs:unique name-'uniqueSubNetwork"*
<xs:selector xpath="./scl:SubNetwork7>
<xs field xpath-'@name"/>
</Xs unique*
</xs:element>
</xs:schema>
A.6 OcHOBHoI1 513bIk SCL
®daiin SCL.xsd
<?xml version-'1.0" encoding-'UTF-8"?>
<xs:schema targetNamespace-'http7/www.iec.ch/61850/2003/SCL"
xmins:xs="http7Mww.w30rg/2001/XMLSchema" xmlns-'http/Avwwiec.ch/61850/2003/SCL"
xmins:scl="http7/www.iec.ch/61850/2003/$CL" eletenlPortOelanll="gnal”ecl  attributeFormDe-
fautt-'unqualified” finalDefault- 'extension” version="1.0">
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<xs:annotation>
<xs:documentation xml iang-'erf*"COPYRIGHT IEC, 2003. Version 1.0. Release 2003/09/19.
(Uncommented)</xs:documentation>
</xs: annotation»
<xs:include schemal_ocation="SCL_Substation xsd*7>
<xs:indude schemalocation-'SCLJED xsd"/>
<xs:include schemalLocation="SCL_Communication.xsd"/>
<xs:include schemalocation="SCL_DataTypeTemplates xsd'7>
<xs:element name-'SCL"»
<xs:complexType>
<xs:complexContent>
<xs:extension base-*tBaseElemenr>
<xs sequence»
<xs:element name="Header type-IHeader»
<XS unique name="uniqueHitem’>
<xs:selector xpath="./scl:History/scl:Hrtem"/>
<xs:field xpath-‘@version7>
<xs:field xpath="@revision7>
</xs:unique>
<Ixs element»
<xs:element ref="Substation" minOccurs="0" maxOccurs="unbounded7>
<xs:element ref="Communication” minOccurs-'07>
<xs:element ref="IED" minOccurs-'O" maxOccurs="unbounded7>
<xs:element ref="DataTypeTemplates” minOccurs="07>
</xs sequence»
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:unique name-'uniqueSubstation**»
<xs:selector xpath="/scl:Substation7>
<xs:field xpath-'@name7>
</Xs:unique>
<xs:key name="I[EDKe/*>
<xs selector xpath="./scl:IED"/>
<xs:field xpath="@name7>
</xs key»
<xs:key name="LNodeTypeKey">
<xs:selector xpath="/sd:DataTypeTemplates/scl:LNodeType"/>
<xs:field xpath="@id7>
<xs:field xpath-'@InClass'7>
<A<s:key>
<xs:keyref name='ref2LNodeTypeDomainT' refer="LNodeTypeKey">
<xs selector xpath-*' /6cl:IED/ecl:AccessPoint/6¢l:LN'7>
<xs:field xpath- '@InType'7>
<xs:field xpath="@InClass7>
</xs:keyref>
<xs:keyref name-‘ref2LNodeTypeDomain2' refer="LNodeTypeKey">
<xs selector xpath="./scl:IED/scl:AccessPoint/scl:Server/scl:LDevice/sd:LN7»
<xs:field xpatfi="@InType'7>
<xs:field xpath="@InClass7>
</xs:keyref>
<xs:keyref name="ref2LNodeTypeLLNOM refer="LNodeTypeKey“>
<xs:selector xpath="/scl:IED/scl:AccessPoint/scLServer/scLLDevice/scl.LNO"/>
<xs:field xpath-'@InType'7>
<xs:field xpath="@InClass7>
</xs:keyref>
</xs:element>
</xs:schema>
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MpunoxeHve B
(o6s3aTenbHoe)

MepeuncneHusa SCL cornacHo M3K 61850-7-3 1 M3K 61850-7-4

xsi:schemal ocation-"http://www.iec.ch/61850/2003/SCL SCL.xsd">
«Header id-'Normative Enumerations 2003” nameStructure="IEDName7>

<DataTypeTemplates>

«LNodeType Kj-'Dummy" InClass="LLNO">
<DO name="Mod" type="myMod'7>

</LNodeType>

<DOType id="myMod" cdc="INC">
<DA name="ctlVar fc="CO” bType-'Enum" type-Mod7>
<DA name="stVar fc="ST" bType-'Enum" dchg-'true" type="Mod7>
<DA name="q" fc="ST" bType-'Quality" dchg="true7>
<DA name=T' fc-'ST" bType="“Timestamp" dchg="true7>

</DOType>

«EnumType id="ctIModer>
<EnumVal ord="0">status-onty</EnumVal>
<EnumVal ord="1">direct-with-normal-secunty</EnumVal>
«EnumVal ord="2">sho-with-normal-security</EnumVal>
<EnumVal ord="3">direct-wfth-enhanced-security</EnumVal>
<EnumVal ord="4">sho-with-enhanced-security</EnumVal>

</EnumType>

«EnumType id-'sboClass">
«EnumVal ord="0">operate-once</EnumVal>
<EnumVal ord-'T’>operate-many</EnumVal>

</EnumType>

«EnumType id=

"orCategory">

<EnumVal ord="0">not-supported</EnumVal>
«EnumVal ord="1">bay-control</EnumVal>
«EnumVal ord="2">station-control</EnumVal>
«EnumVal ord="3">remote-control</EnumVal>
<EnumVal ord-'4">automat»c-bay</EnumVal>
<EnumVal ord="5">automatK>station</EnumVal>
«EnumVal ord="6">automatic-remote</EnumVal>
<EnumVal ord="7“>maintenance</EnumVal>
<EnumVal ord="8">process</EnumVal>

</EnumType>

«EnumType id="dir>
<EnumVal ord-'0">unknown</EnumVal>
«EnumVal ord="r>forward«/EnumVal>
«EnumVal ord="2">backward«/EnumVal>
«EnumVal ord="3">both</EnumVal>

</EnumType>

«EnumType id="sev">
«EnumVal ord="0"*>Unknown</EnumVal>
<EnumVal ord="1">critical</EnumVal>
«EnumVal ord="2">major«/EnumVal>
«EnumVal ord-'3">minor«/EnumVal>
«EnumVal ord="4">warning</EnumVal>

</[EnumType>

«EnumType id="range">
«EnumVal ord="0">normal</EnumVal>
«EnumVal ord="r'>high</EnumVal>
«EnumVal ord-'2">k>w«/EnumVal>
«EnumVal ord="3">high-high«/EnumVval>
«EnumVal ord="4">low-low</EnumVal>

</EnumType>

113


w3.org/2001/XMLSchema-instance
http://www.iec.ch/61850/2003/SCL

FOCT P M3K 61850-6—2009

<EnumType ids"angidCMV">
<EnumVal ord="0">V</EnumVal>
<EnumVal ord="T'>A</EnumVal>
<EnumVal ord="2">other</EnumVal>
</[EnumType>
<EnumType id*angid*»
<EnumVal ord="0">Va</EnumVal>
<EnumvVal ord-“T>Vb</EnumVal>
<EnumVal ord-'2">Vc</EnumVal>
<EnumVal ord- '3">Aa</EnumVal>
<EnumVal ord-'4‘>Ab</EnumVal>
<EnumVal ord="5">Ac</EnumVal>
<EnumVal ord="6">Vab</EnumVal>
<EnumvVal ord="7*">Vbc</EnumVal>
<EnumVal ord="8">Vca</EnumVal>
<EnumVal ord="9">Aother</EnumVal>
<EnumVal ord="10">Vother</EnumVal>
</EnumType>
<EnumType id=*'phsid“>
<EnumVal ord="0">A</EnumVal>
<EnumVal ord="T">B</EnijmVal>
<EnumVal OFd="2">C</EnumVal>
</EnumType>
«EnnTType k3="seqT>
<EnumVal ord="0">pos-neg-zero</EnumVal>
<EnumVal ord-'T*>dir-quad-zero</EnumVal>
</[EnumType>
<EnumType id="hvid">
<EnumVal ord="0">fundamental</EniimVal>
<EnumVal ord-'r'>rms</EnumVal>
<EnumVal ord="*2-">absolute</EnumVal>
</EnumType>
<EnumType id=**setCharact">
<EnumVal ord="07>
<EnumVal ord="1">ANSI Extremly Inverse</EnumVal>
<EnumVal ord="2">ANSI Very Inverse</EnumVal>
<EnumVal ord="3">ANSI Normal Inverse</EnumVal>
<EnumVal ord="4">ANSI| Moderate Inverse</EnumVal>
<EnumVal ord="5">ANSI Definite Time</EnumVal>
<EnumVal ord="6">Long-Time Extremely Inverse</EnumVal>
<EnumVal ord="7*>Long-Time Very Inverse</EnumVal>
<EnumVal ord-'8">Long-T1me Inverse</EnumVal>
<EnumVal ord->IEC Normal Inverse</EnumVal>
<EnuniVal ord-"10“>IEC Vviy Inverx?</EnurnV«il>'
<EnumVal ord-'11“>IEC Inverse</EnumVal>
<EnumVal ord-'12">IEC Extremely Inverse</EnumVal>
<EnumVal ord="13">IEC Short-Time Inverse</EnumVal>
<EnumVal ord="14">IEC Long-Time Inverse</EnumVal>
<EnumVal ord-'ieMlEC Definite Time</EnumVal>
<EnumVal ord="16">Reserved</EnumVal>
</EnumType>
<EnumType id=*multiplier*>
<EnumVal ord="-24">y</EnumVal>
<EnumVal ord-'-2T>z</EnumVal>
<EnumVal ord=-18">a</EnumVal>
<EnumVal ord="-15">f</EnumVal>
<EnumVal ord="*-12">p</EnumVal>
<EnumvVal ord-’-9“>n</EnumVal>
<EnumVal ord="-6">p</EnumVal>
<EnumvVal ord-'-3">m</EnumVal>
<EnumVal ord="-Z>c</EnumVal>
<EnumVal ord="-T*>d</EnumVal>
<EnumVal ord-‘07>
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i . _ . >theta</EnumVal>
<EnumVal ord="65">cos(theta)</EnumVal>
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<EnumVal ord="68*>As</EnumVal>
<EnumVal ord="69">Al</EnumVal>
<EnumVal ord-'70">Alt</EnumVal>
<EnumVal ord-7r>VAh</EnumVal>
<EnumVal ord='7Z>Wh</EnumVal>
<EnumVal ord="73">VArh</EnumVal>
<EnumVal ord="74">V/Hz</EnumVal>
</EnumType>
<EnumType id-'Dbpos"»
<EnumVal ord="0">intermediate</EnumVal>
<EnumVal ord=“T">off</EnumVal>
<EnumVal ord--2*>on</EnumVal>
<EnumVal ord="3">bad</EnumVal>
</[EnumType>
<EnumType id=“TcmcT>
<EnumVal ord="0">stop</EnumVal>
<EnumVal ord-*r>lower</EnumVal>
<EnumVal ord="2">higher</EnumVval>
<EnumVal ord-'3“>reserved</EnumVal>
</[EnumType>
<EnumType id="Beh">
<EnumVal ord-'1“>on</EnumVal>
<EnumVal ord="2">blocked</EnunnVal>
<Enumvai ord="3~>test</Enumvai>
<EnumVal ord="4">test/blocked</EnumVal>
<EnumVal ord-'5">off</EnurnVal>
</[EnumType>
<EnumType id="Mod">
<EnumVal ord-'r>on</EnumVal>
<EnumVal ord-'2">blocked</EnumVal>
<EnumVal ord="3">test</EnumVal>
<EnumVal ord="4">test/blocked</EnumVal>
<EnumVal ord="5">off</EnumVal>
</[EnumType>
<EnumType id=HHealth">
<EnumVal ord="T‘>Ok</EnumVal>
<EnumVal ord="2">Warning</EnumVal>
<EnumVal ord="3">Alarm<7EnumVal>
</EnumType>
<EnumType H3=MCBOpCap">
<EnumVal ord-"T">None</EnumVal>
<EnumVal ord="2">Open</EnumVal>
<EnumVal ord="3">Close-Open</EnumVal>
<Enu(iivdl uid-"4">Opeii-Clvbe-Opvn</EriuniVal>
<EnumVal ord="5">Close-Open-Close-Open</EnumVal>
</EnumType>
<EnumType id="DirMo<r>
<EnumVal ord="r>NonDirectional</EnumVal>
<EnumVal ord-'2*>Forward</EnumVal>
<EnumVal ord="3">Inverse</EnumVal>
</[EnumType>
<EnumType id=TailMo<r>
<EnumVal ord-'r>Current</EnumVal>
<EnumVal ord="2">Breaker Status</EnumVal>
<EnumVal ord-‘3">Both current and breaker status</EnumVal>
<EnumVal ord="4">0Other</EnumVal>
</EnumType>
<EnumType jd="FanCtr>
<EnumVal ord-T">Inactive</EnurnVal>
<EnumVal ord="2">Stage 1</EnumVal>
<EnumVal ord-'3'>Stage 2</EnumVal>
<EnumVal ord-'4">Stage 3</EnumVal>
</EnumType>
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<EnumType id="GnSr>
<EnumVal ord="r>Stopped</EnumVal>
<EnumVal ord="7'>Stopping</EnumVal>
<EnumVal ord="3">Started</hnumVal>
<EnumVal ord="4"*>Starting</EnumVval>
<EnumVal ord="5">Disabled</EnumVal>
</EnumType>
<EnumType id="LevMod">
<EnumVal ord="T'>Positive or Rising</EnumVal>
<EnumVal ord="2">Negative or Falling</EnumVal>
<EnumVal ord="3">Both</EnumVal>
<EnumVal ord-'4“>Other</EnumVal>
</EnumType>
<EnumType id="L(vDeaMod">
<EnumVal ord-'1">Dead Line, Dead Bus</EnumVal>
<EnumVal ord="7">Live Line, Dead Bus</EnumVal>
<EnumVal ord="3">Dead Line, Live Bus</EnumVal>
<EnumVal ord-'4">Dead Line. Dead Bus OR Live Line. Dead Bus</EnumVal>
<EnumVal ord="5*'>Dead Line, Dead Bus OR Dead Line. Live Bus</EnumVal>
<EnumVal ord-'6">Live Line, Dead Bus OR Dead Line, Live Bus</EnumVal>
<EnumVal ord="7">Dead Line, Dead Bus OR Live Line. Dead Bus OR Dead Line, Live
Bus</EnumVal>
</EnumType>
«EnumType id="PolQty>
<EnumVal ord-"T'>None</EnumVal>
<EnumVal ord-'2“>Zero Sequence Current</EnumVal>
«EnumVal ord="3">Zero Sequence Voltage</EnumVal>
<EnumVal ord="4">Negative Sequence Voltage</EnumVal>
</EnumType>
<EnumType id='"POWCap">
<EnumVal ord-'"T>None</EnumVal>
<EnumVal ord="2">Close</EnumVal>
<EnumVal ord="3">0Open</EnumVal>
<EnumVal ord="4">Close and Open</EnumVal>
</EnumType>
<EnumType id="OpMod">
<EnumVal ord=MT>Overwrite existing values</EnumVal>
<EnumVal ord="2">Stop when full or saturated</EnumVal>
</EnumType>
<EnumType jd="ReTrMod">
<EnumVal ord-'r>Off</EnumVal>
<EnumVal ord-'Z*"Without Check</EnumVal>
<EnumVal ord="3">Wrth Current Check</EnumVal>
<Ei»uinVal Bivakei Status» Clievk</EnumVal>
<EnumVal ord-'5“>With Current and Breaker Status Check<?EnumVal>
<EnumVal ord="6">Other Checks</EnumVal>
</EnumType>
<EnumType id="RstMod">
<EnumVal ord-'T’>None</EnumVal>
<EnumVal ord="Z"'>Harnnonic2</EnumVal>
<EnumVal ord="3">Harmonic5</EnumVal>
<EnumVal ord--4">Harmonic2and5</EnumVal>
<EnumVal ord="5">WaveformAnalysis</EnumVal>
<EnumVal ord="6">WaveformAnalystsAndHarmonic2</EnumVal>
<EnumVal ord-'7">Other</EnumVal>
</EnumType>
<EnumType id="RvAMod"“>
<EnumVal ord="1">Off</EnumVal>
<EnumVal ord="Z'>On</EnumVal>
</EnumType>
<EnumType id="SchTyp">
<EnumVal ord-'r>None</EnumVal>
<EnumVal ord="Z">Intertrip</EnumVal>
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<EnumVal ord="3">Permissive Underreach</EnumVal>
<EnumVal ord-4">Permtssive Overreach</EnumVal>
<EnumVal ord-'5->Blocking</EnumVal>
</EnumType>
<EnumType id=**ShOpCap">
<EnumVal ord-"T*>None</EnumVal>
<EnumVal ord="2">Open</EnumVal>
<EnumVal ord=-3">Close</EnumVal>
<EnumVal ord="4">0Open and Close</EnumVal>
</EnumType>
<EnumType kj="SwOpCap">
<EnumVal ord="T'>None</EnumVal>
<EnumVal ord="Z>Open</EnumVal>
<EnumVal ord="3">Close</EnumVal>
<EnumVal ord-'4">Open and Close</EnumVal>
</EnumType>
<EnumType id="SwTyp">
<EnumVal ord="T>Load Break</EnumVal>
<EnumVal ord="Z'>Disconnector</EnumVal>
<EnumVal ord="3">Earthing Switch</EnumVal>
<EnumVal ord-4">High Speed Earthing Switch</EnumVal>
</EnumType>
<EnumType id="“TrgMod">
<EnumVal ord-'1“>Intemal<7EnumVal>
<EnumVal ord="2">ExternaK/EnumVal>
<EnumVal ord="3">Both</EnumVal>
</EnumType>
<EnumType id="TrMo<r>
<EnumVal ord-'1“>3 phase tripping</EnumVal>
<EnumVal ord="2M>1 or 3 phase tripping</EnumVal>
<EnumVal ord="3">specific</EnumVal>
</EnumType>
<EnumType id="TypRsCrv’>
<EnumVal ord-'1">None</EnumVal>
<EnumVal ord-'2">Definit Time Delayed Reset</EnumVal>
<EnumVal ord="3">Inverse Reset</EnumVal>
</[EnumType>
<EnumType id="UnBIkMod">
<EnumVal ord="T>Off</EnumVal>
<EnumVal ord-'Z’>Permanent</EnumVal>
<EnumVal ord- '3">Time window</EnumVal>
</EnumType>
<EnumType id~“WeiMod">
<EnumVal ord-"T>Off</EnumVal>
<EnumVal ord="2**>Operate</EnumVal>
<EnumVal ord-'3">Echo</EnumVal>
<EnumVal ord="4">Echo and Operate</EnumVal>
</[EnumType>
</DataTypeTemplates>
</SCL>
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MpunoxeHve C
(cnpaBoyHoe)

MpuMepbl paclUMpPEHKst CUHTaKCKca

C.1 CuHTaKcuc paclumpeHns aisi KoopavHaTt pasMeTku YepTexen

[aHHoe npwnoxeHue onpegenseT nNpoctoe pacwupeHne f3bika SCL gns gobasnieHus KoopauHat K 06bekTy,
4yTOOblI MX NIETKO MOXHO 6bLJI0 0TO6GpasuTb Ha 4vepTexe. ITOro AOCTATOYHO ANS BbIMNOSIHEHWS MHOXEeCTBa rpaduyeckmx
3a4ad. 34echb B kayecTBe npuMepa nprBeAeHo paclumpeHne 6a30Boro s3bika SCL 3a cueT Apyroro NpocTpaHCTBa MMEH.

O6paboTka (Hanpumep, 4YepTexa) CoeAuHeHWl i 0O6bekTa, a Takke KOMMOHOBKA OOBLEKTOB Ha CTpaHuMUax depTexa
ABMSIETCS YaCTHbIM BOMPOCOM M OTHOCMTCA K 061acTu MpUKNagHoON mHTepnpeTauum TUMMYHBIMK YepTexamu MOoryT ObiTb
yepTexu MOACTAHUMM KaK OAHO/IMHENHON CXeMbl MOACTaHUWMW, MPUCOEAUHEHNS KaK OLHOSIMHENHOro NpUCOeAVHEHMS,
CeKLMU CBA3M Kak YepTexa KoHurypauum cBs3u.

Cuctema KOOpAUHAT SBMSETCA OTHOCUTESNIbHOM CUCTEMON KoopauHat X. Y, UCMONb3yHLWEed MOMNOXUTE/bHbIE Le-
nouncnenHble 3HaveHus Touka (0,0) ABNsieTCA BepxHeil N1EBO TOYKOM M/IOCKOCTU YEpUYEHUs! C HEeOorpaHWYeHHbIM [BKe-
HVEeM B HanpaBfieHuu BHW3 M Bnpaso. Bnok 1 B mpuHUMNE OTHOCUTCA K pasmepy o6bekTa. Ecim mcnonb3yoTcs 06bekTbl
Apyrux pasmepoB, Torga 1 — 37O pa3mep HaumeHbllero o6bekta. OfHako MEepPeHOC KOOpPAUHAT Mexay pas/vyHbIMU
rpadHeckuMy NPUIOKEHUSIMN MOXET B 3TOM C/lyHae NPUBECTU K NCKaXKEHHOMY OTOGPaXXeHMI0

Ecnun koopauHaTbl onpefeneHbl Ha pas/iMuHbIX YPOBHSX mMepapxum TeroB sidbika SCL, TO Kaxblii YpoBeEHb cofep-
XWUT KOOpPAMHaTbl OTHOCUTENbHO BEPXHEro ypoBHsA. CriegoBartefnibHO, abCosOTHbIE KOOPAMHATbI HWDKHEro YpPOBHS pac-
CUMTbIBAOT NyTEM CYMMUPOBaHWS BCEX KOOPAMHAT BEPXHEro YPOBHA W caMux KOopauHaT 06bekToB Ecnn Ha BepxHeM
YPOBHE HET onpefeneHHbIX KoopanHart, npeanonaraetcs, 4to (X,Y) = (0,0).

310 npouwnocTpupoBaHo Ha pucyHke C.1. 3gecb nokasaHbl MoOACTaHuMM 1 w2, B KayecTBe npumepa
nNpvBEeAEHO npucoeavHeHve 3 MnoacTaHuuyM 1 ypoBHS HampshkeHus 1, kOoTopoe uMeeT abCosTHbIE KOOPAUHATHI
(0+1+6, 0+1+4) = (7,5).

0,0 MopcrtaHuua 1
1.1 YpoBeHb HanpsikeHus 1 .
2.2 NPNOOMMHVIB1 - |
12,4 [ MpucoegnHeHmne 2|6,4| NMpucoeguHeHve 3 0 01
15 6.2 YpoBeHb HanpsxeHus 2
35
0,20

MoacTtaHuuna 2

PucyHok C 1 — lNpumep koopauHaT
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JononHutesibHble 3nemeHTbl A3blka XML:

[na koopauHat B HanpasneHusax X u Y. KOTopble NpeacTaBnsAloT rpauuecky otobpaxaemble 06BLEKTbI, A0MO0J-
HUTENBHO K 3nemMeHTaM fA3blka SCL HyXHbl TO/IbKO A06aBouHble atpubytbl X n Y A3bika XML Kpome Toro, no6aBou-
HblA aTpmbyT dir, MMetoWwmMin 3HadveHne horizontal (ropu3oHTasbHLIN) WK vertical (BePTUKasIbHbIN), MOXET [AOMNOSHK-
TENbHO ONpeaenaTb NpeanoyTUTeNlbHOE Hanpas/ieHne coefAuHeHuss o6bekta Ecnu  ykasaHHblli aTpubyT onpegeneH
npu NpUCOeAVHEHNN, 3TO 3HAYWT, YTO BCE BJIOXKEHHbIE OCHOBHbIE YCTPOMCTBA OPWEHTUPOBAHbI BEPTWKA/IbHO 3a WUCK/IH0-
YyeHVem Tex. AN KOTOpbIX ApYroe 3HauvyeHue YCTaHOBMEHO SBHbIM 006pa3oM. [pocTpaHCTBOM WMEHM KoopauHat 6yaer
http://wvAviec.ch/61850/2003/SCLcoordinates

CooTtBeTcTBYHOWMM onpegeneHmem XML schema siBnseTcs cnegyolee.
<xs:schema targetNamespace-'http IImwwiec.ch/61850/2003/SCLcoordinates"

xmins:xs="http://www.w3.0rg/2001/XMLSchema" xmlns="http://www.iec.ch/51850/2003/SCLcoordinates"
elementFormDefault-'qualified" attributeFormDefault-'unqualified" version="0.1 ">
<xs:annotation>
<xs:documentation xml:lang="en">
COPYRIGHT IEC, 2003. Version 1.0. Release 2003/09/19.
This schema is for infomabonal purposes only, and is not normative!
</xs:documentation>
</xs:annotation>
<xs:simpleType name="tConndir>
<xs:restriction base-'xs normalizedString">
<xs:enumeration value="honzontal7>
<xs:enumeration  value-'vertjcal"/»
</xs: restriction»
</xs:simpleType>
<xs:attnbute name="x"type="xs:mr/>
<xs:attnbute name="y" type="xs:inr/>
<xs:attnbute name-'dir* type=rtConndir'7>
</xs: schema»

Hwxe npvBefeH npumMep WCMNOMb30BaHWA KoopauHat C A3blkom SCL. B pgaHHOM npumepe TpaHcdopmaTop
baden220_132.T1 umeeT koopauHatbl (1,10) oTHocuTenbHO nogctaHumu. MpucoeanHenve D1Q1 ypoBHSA HanpskeHus
D1 pacnonaraetcs B BEpPXHEM J/IEBOM YI/ly pasmMeTKn NoLACTaHLUN.

CnegyeT 06patuTb BHUMaHWe, YTO 3TO CTaHAAPTM3MPOBaHHOE pacluMpeHue, TO eCTb MMSA pacluMpeHus (SXy) Hauu-
HaeTCcsa He C CUMBO/IA €. Y YaCTHbIX paclUMpeHunii UMa AO/MKHO HaYMHATBLCA ¢ cumBona e (cMm. 8.2.5).
<?xml version-'10"?»
<SCL xmlins-'http://www.iec.ch/61850/2003/SCL" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.iec.ch/61850/2003/SCLSCL.xs<T
xmlns  sxy="http //www.iec.ch/61850/2003/SCLcoordinates"
sxy:schemalocation-‘d:\data\lECTC57\SCLXML\
SCLcoordinates.xsd"»
<Header id="SCL Example T1-I' nameStructure="I[EDName"/>
<Substation name="baden220_132" sxy:x="1" sxy:y="1">
<PowerTransformer name-"TI type-'PTR" sxy:x="1" sxy:y="10" sxy:dir="horizontar>
<TransformerWinding name="Wr type="PTW'>
</Tra nsfo rmerWin din g >
<TransformerWinding name-'"WZ' type-'PTW'»
«/Transformerwinding»
</PowerTransformer>
<VoltageLevel nate="01" sxy:x="1" sxy:y="T">
<Bay name="QT" sxy:x="1" sxy:y="1" sxy:dir="horizontar/>
</VoltageLevel>
</Substation>
</SCL>

C.2 CUHTaKCUC paclumpeHmns a/1s TEXHUYECKOro 06cnyxmsaHus

B gaHHOM MpunioXeHWn onpegenieHo npocTtoe pacwwmpeHve asbika SCL ana o6o3HadeHunss atpubyToB LNodeType,
ecnn nocnegHue SABMAIOTCA 0653aTe/lbHbIMW, YCNOBHLIMU, [OMNOSHUTENIbHBIMU WU YaCTHbIMK [1OCKONbKY 3TO HeobXxo-
OVMO TOMbKO A1 M/1aHMPOBaHUA paclUMpeHns CUCTEMbl WU MPU UCMONb30BaHUU CUHTakcuca A3blka SCL B KayecTBe
obuen cneundmkaumm CDC, OHO paccMaTpMBaeTCs Kak NakeT pacLUMpeHnid.

[MpoCTpaHCTBOM WMEHU YKa3aHHOTO nakeTa pacwwmpeHuin 6ygeT http://lwww.iec.ch/61850/2003/SCLmaintenance
VmeHem npocTpaHcTBa MMeH Byaet smop (xmins:smop).
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CootBeTcTBYHOWMM onpegeneHmem XML schema aBnseTca cnegyiwolee:
<?xml version="1.(F encoding="UTF-8"?>
<xs:schema targetNamespace="http://www.iec.ch/61850/2003/$CLmaintenance"
xmlins:xs-'http://www.w3.0rg/2001/XMLSchema" xmlns="http://www.iec.cM61850/2003/SCLmaintenance"
elementFormDefautt-'qualified" attnbuteFormDefault="unqualified" version="0.T>
<xs:annotation>
<xs:documentation xmi:lang=Men">COPYRIGHT IEC, 2003. Version 0.1. Draft
2003/08/28. </xs:documentation>
</xs:annotation>
<xs:simpleType name="tRestrName 1 stL"“>
<xs: restriction base="xs Name">
<xs:pattem value="\p{LIX\d \p{L},_]*7>
</xsrestriction>
</xs:simpleType>
<xs:simpleType nare=*1MopEnunT“>
<xs:restriction base="xs:string">
<xs:enumeration value="M7>
<xs:enumeration value="07>
<xs:enumeration value-'P7>
<xs:enumeration value-'C7>
<xs:enumeration value="C17>
<xs:enumeration value="C27>
</xs: restriction >
</xs:simpleType>
<xs:simpleType name="tExtens»onMopEnum">
<xs: restriction base=MtRestrNamel stl_7>
</xs:simpleType>
<xs:simpleType name="tMOP">
<xs union memberTypes-tMopEnum tExtensionMopEnum"Z>
</xs:simpleType>
<xs:attnbute name="mop" type=MtMOPM/>
<xs:element name="CondDesc">
<xs:complexType>
<xs:attribute name="desc" type="xs string" use="required"/>
<xs:attribute ref="mop" use="required"/>
</xs:complexType>
</xs:element>
</xs:schema>
[aHHbI cnHTakcuc onpeaensieT aTpubyT mop ¢ A0NyCTUMbIMK 3HaYeHusimum M, O, P n C, C1. C2 3HaueHne M ans
TOp 03HayaeT «06s3aTesbHbln», O — «A0NOMHUTENbHbI», @ P — «4YacTHbI», TO €CTb CNeungUUHbIA 419 N3roToBuTe-
NS KOHKpeTHoro Tuna IED-ycTpoiicTBa. 3HaveHns C, C1, C2 npeAcTaBnsioT cob0ii pa3inyHbie yCNoBUsi, Npu KOTOPbIX
COOTBETCTBYIOLLMIA OO BEKT ABNAETCHA UK He siBNsieTcs obasarenbHbIM. Bonee cneundunyHbie ycioBus (Hanpumep, on-
peneneHHble B M3K 61850 7 3) MOryT 6bITb 3aB/1EHbI AOMOMHUTE/IbHO. YacTHbIE YCN0BUSA AO/KHbI HARUMHATLCH C CUM
Bona E. MoxHO ncnonb3oBatk anemeHT CondDesc 151 cO34aHUS TECTOBbIX NOSACHEHWIA K YC/TOBUSIM.

MprumeyaHne — YNoMsiHyTOe onpefesieHne CMHTakcuca He MOXeT orpaHuumBath ynotpebneHve atpnbyra
Top OfHaKo OH UCMOMb3yeTes TOMbKO B Npedenax cekunn DataTypeTemplates ¢ anemeHTamn DO, DA. SDO n BDA
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MpunoxeHne D
(cnpaBoyHoe)

Mpumep

D.1 Mpumep cneundmkaymm

3[4ecb pacCMOTPEH NprMep Ha OCHOBe cneuudmrkauun, npuBegeHHo B MOK 61850-5. OgHako npucBoeHmne
MMEH YCTPOIACTBaM M3MEHEHO 1 COOTBETCTBYET Cepum cTaHAapToB MOK 61346. [JaHHbli npuMmep He ABISETCSA NOMHOC-
TblO 3aKOHYEHHbIM, OHAKO OH WIIIOCTPUPYET 60MbLUMHCTBO BO3MOXHOCTEN A3blka SCL N0 0nMcaHuilo CUCTEMBI, TO eCTb
3710 chaitn SCD

D.1.1 KoHdmrypaumsa nogcraHumm

Mpumep T1-1 D1Q1

YPO**» Harpxr«s
01—220 kB
E1—132*8,

5 npaeos gu Hem*
1 — DI Q1 dhnaep c TpekdopaoTopcm Toka CT

2— E102cmaepcpasbegac«reremO15 ebik-

nkmxrenen CSR. TpBHcdopLuTopcbl Tok* CT. ” AMCTaHU'MOHHaﬂ sawuta
TpemcdopblaTcpoM «npsikemms VT, 1 CurHanusaums

3—ETQ4 <.ialineuw 10 xm

4 —E1Q10aiaepcpa3b*0»*rerwMDtS »blk-
ntomkTenebl C8R TpaHcdopbleTopobl Toka CT.
Tp*CcCcpMrTopLl HaNpP*»x®*ayT

5—E1Q3 chmaep ¢ pasbega“resnieMm OS. »blk- 1001
rmxatenebl CSR TpaHcoputTopobl Toka CT.
TP*<(hopbI*Tepobl ««cpexem* VT [a3oBoe pene
LleHTpanbHble OyHKLUN: 3awuTa oT neperpysku
Mposepka TpaHcthopmaTop - anddepeHymnanbHas 3awmra
CurHanusauus 220 kB
2 E1Q2 132 kB
402
JucTtaHumoHHas 3awmta
Perynarto
E1Q4J 4 P
11 g e B - | E1Q3
31 ] —] ]
BnoknpoBsku u U, BnoknpoBkn
[lucTaHumoHHas 3awmTta | €01 B JIMCTaHLMOHHas 3awmTa
JnddepeHumanbHas 3awmrta O o AnchdbepeHynansHas 3awmrta
Teo1 Teos
4 5 1

PucyHok D.1 —T1-1. KoHdhurypauus nogctaHumm

Ha pucyHke D.1 nokasaHa OfHOMMHeliHas cxema. Tok, nocTynawowmin yepe3 D1Q1 Ha TpaHccopmaTtop DI1TI,
pacnpefensieTcd Ha CTOPOHE HU3KOr0 HanpsbkeHus no ABym nvHusM E1Q1 u E1Q3. ABTOMATMYECKWii BbIKIKYaTESNb B
D1Q1 HaxoauTca 3a npegenamu paccMatpuBaemoli SA-cUcTeMbl.
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D.1.2 KoHdurypaums cuctemMbl CBSA3N

Mpumep T1-1 b1Q1 3a npegenamu

cuUCTeMa LUNH caroi paccMoTpeHNA

IS3-ycTpoiicTBa Ansa

TpMdopbIaTepa

«bIBMMMPOMTal bIEMKY (apOMaTUYECKHi

BbIMNOIOTErb pasbeHbITErb TpaHchopMaTop |1 [Hcraiyonkas saua .

roe TpaHChOPMAaTOp HAMPSKEHNS) 1 Utst | Curanisaus peneiibol 3auims
KaXXA0M 3alnThb.

LEeHTPasIbHbIX PyXUnii

No HavmeHo- VgunudukaaHamHoe .
BaHMe 0603HaueHne Lmpanctee ybwum: 410 xm 5

1 Det EIQIBP3(FOtS) TI0BEpK CHRKROHSALIMN

2 Cm E1Q18 2(P0%)

3 oH E1Q3BP3(PC*S)

4 CMn  E1Q38P2(PE*) .

5 Ost D1Q1BP3(POLtS) Dist [icTaHLoHaa 3aura

6 TON D1Q18P2(PCKF) —_

7

0

A

Traio  01Q1S81 11

LVBsyl E102S81 ) Ioon 7
LVBay2 E101581
LVBtyO E103S81 6

Central D1Q1S84(CR.O, PSYN)

FanY

1 Taonde pene
F >« JATa OT Neperpys
g T D TpaHofopiarop - [A0ePeHLANLHA 3ATA

o b (rHaTA3ALA PEAEAHON 38T
Wo01 Ugo O%) PYIATOD HaTAAEHIS
Ieo2 8

Dist | Eroxmposi
JicTahyonen 3ama : Licrasiossas 3auma

| O Difn JnfreperLyanshas 3awma O euuwanbuaﬂ 3
"ECa
Ieoy \2_ L 403 4

Dist Broxiposi

S

PucyHok 0.2 — T1 -1. KoHdpurypaums ceasm

Ha pucyHke D.2 nokasaHbl IED-ycTpoiicTBa SA-CMCTEMbI, UX pa3MelleHVne Ha NpucoedvHeHusX pacnpegenutenb-

HOTO YCTPOICTBA, Ha3HauyeHHas (YHKUMOHANbHOCTb WM KOMMYHWKAUVOHHbIE COEAVMHEHWS B npegenax OAHOMMHERHON
nogcetu. 3a4ecb He nokasaHo |ED-ycTpoicTBO, pasMeliatoliee 4esioBeKO-MalluvHHbIA uHTepdelic (HMI) cTaHuMoHHOro

YPOBHS1, KOTOPbIA MOXET BbITb YACTLIM K/IMEHTOM
D.1.3 IED-ycTpoiicTBO TpaHcdopmaTopa
Ha pucyHke D.3 uwHCTaHumMpoBaHHas (yHKUMOHa/IbHOCTL |ED-ycTpoiicTBa ynpaBfieHuWs TpaHCcopMaTopoM MNoka-

3aHa Kak Habop LN.
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MNpumep T1-1 D1Q1 3a npacenamn
Capenas CHCTEMG WK CRR g
ED-ycrpod an
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PucyHok D.3 — Auelika TpaHcdopmatopa T1-1

D.2 Mpumep cogepxumoro chaina SCL

Hwke npuvBefeH CUHTaKCUYECKM KOPPEKTHbIA, HO He MOJSIHOCTbI0 3aKoH4YeHHblli halin SCD gna npuBefeHHOro
Bbllle Mpumepa cneyudpmkauun. Y HekoTopbix |ED-yCTpOCTB OTCYTCTBYET OMMCaHWE CepBepa U COOTBETCTBEHHO He
yKkasaH NOTOK [AaHHbIX Kak B HanpasfeHuu ynomsHyTbiX |IED-yCTpOICTB, Tak M OT camux YCTpoWcTB. C Apyroii CTOPOHBI,
HekoTopble LN, KOTOpble [O/MKHbI PE3NAEHTHO HaxXOAUTLCS Ha YkKasaHHbIX |ED-ycTpoiicTBax, ObliM pasMelleHbl Ha
cekuun noactaHumn. CnepoBaTtesibHO, AaHHblli (halin He TONMbKO HEMOJIHbIA, HO Takke W HeAeWCTBUTENEH Ha NpuKiag-
HOM ypoBHe. OpHako pgBa IED-ycTpoiictBa — E1Q1SB1 v D1Q1SB4— U HEKOTOPbLIA MOTOK [AaHHbIX MeXAay HUMUK
¢ GOOSE-coobLeHnamn n SV cmofenupoBaHbl, a TOnosorus NoACTaHUMM Kak TakoBas MMeeT 3aKOHYEHHYH WHdopMma-
LMo 0 npucoeguHeHun. Takxe 3akOHYEHO onpegeneHve nogcetu Subnet, no kpaiHel Mepe, ANA CMOAENMPOBAHHOIO

NOTOKa AaHHbIX.
<?xml versions" 1.0" encoding-'UTF-8"?>

<SCL xmlns-’http/Avwwiec.ch/61850/2003/SCL" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="http://www.iec.ch/61850/2003/SCL
SCL.xsd">
«Header id="SCL Example T1-I' nameStructure="IEDName7>
«Substation name=:S12" desc="Baden">
«VoltageLevel nare="0r>
«PowerTransformer nate="TI type="PTR">

<LNode InInst="1" InClass="PDIF" IdIinst="FI" iedName="D1Q1BP27>
«LNode Ininst-T InClass="TCTR" IdInst="C1" iedName="D1Q1SB17>

«Transformerwinding name=~Wr type="PTW>
«Terminal connectivityNode="S12/D1/Q1/I_r
LevelName="Dr bayName="Q1" cNodeName="LT7>
</Tran sformerWindin g >
«Transformerwinding name="W2" type="PTW>
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«Terminal connectivrtyNode=**S12/E1/Q2/L3" substationName="S12M voltage-

LevelName="E1" bayName="Q2" cNodeName=ML3'7>
</T ransformerWinding»
«/PowerTransformer»
«Voltage multiplier*k" unit="V*>220</Voltage>
«Bay name="Q1">
«LNode Ininst=-1" InClass="PDIS" JdInst="Fr iedName="D1Q1BP37>
«ConductingEquipment name-'IT’ type-'CTR"»
«Terminal connectivrtyNode="S12/D1/Q1/Lr substationName="S12"
LevelName-'DI” bayName="Q1" cNodeName=FLT7>
«SubEquipment name="R" phase-'A**»

«LNode InClass-TCTR « iedName="D1Q1BP2“ IdInst="Fr

Ininst="17>
</SubEquipment>
«SubEquipment name-'S" phase-‘B“>
«LNode InClass-TCTR « iedName="D1Q1BP2' IdInst="Fr
Ininst="27>
«/SubEquipment»
«SubEquipment name-'P  phase="C">
«LNode InClass-TCTR « iedName="D1Q1BP2" IdInst="Fr
Ininst="37>
</SubEquipment>
«SubEquipment name-'l10" phase”N"»
«LNode InClass-TCTR « iedName="D1Q1BP2" IdInst="Fr
Ininst="47>

</SubEquipment>
«/ConductingEquipment»
«ConnectivityNode  name”LI" pathName="S12/D1/Q1/L17>
</Bay>
«//oltageLevel»
«VoltageLevel name”EI"»
«Voltage multiplier="k" unit="V'>132</Voltage>
«Bay name=MQ1">
«LNode Inlnst="1- InClass="MMXU*' kJInst="CT' iedName="E1Q1SB17>
«LNode InInst="T" InClass="PDIS" IdInst="Fr iedName="E1Q1BP37>
«LNode InInst-T' InClass="PDIF" IdInst="F1* iedName-'E1Q1BP27>
«ConductingEquipment name-'OATl type="CBR">
«LNode InInst="T" InClass="CSWI" kHnst="C1" iedName="E1Q1SB17>
«Terminal connectivityNode="S12/E1/Q1/Lr substationName="S12"
LevelName-'EI' bayName="Q1" cNodeName="LT7>
«Terminal connectivityNode="S12/E1/Q1/L2" substationName="S12"
LevelName-'E1" bayName="Q1"” cNodeName"L"V»
</ConductingEquipment>
«ConductingEquipment name="QB1" type="DIS">

«Terminal connectivityNode="'S12/E1/W1/BBT" substationName='S12"

LevelName-'EI' bayName-WI" cNodeName"BBTT»
«Terminal connectivityNode="S12/E1/Q1/Lr substationName="S12"
LevelName="E1" bayName-'QI” cNodeName="LT7>
«/ConductingEquipment»
«ConductingEquipment name="UT* type-'VTR**»
«Terminal connectivrtyNode="S12/E1/Q1/L2" substationName="S12"
LevelName="E1" bayName="Q1" cNodeName=ML27>
«Terminal connectivrtyNode="S12/EW1/L3" substationName="S12"
LevelName-'EI' bayName="Q1" cNodeName="L37>
«SubEquipment nate-'A" phase-'A">
«LNode InClass-'TVTR" iedName="E1Q1SBr IdInst=C1"
desc="VT phase L17>
</SubEquipment>
«/ConductingEquipment»
«ConductingEquipment name-'IT* type-'CTR"»
«Terminal connectJvrtyNode="S12/EI/Q1/L3* substationName="S12"
LevelName-'E1" bayName-'QI" cNodeName="L37>

voltage-

vottage-

voltage-

voltage-

voltage-

vottage-

voltage-

Ininst-T

voltage-
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««Terminal connectivrtyNode=**S12/E1/Q1/L4“ substationName="S12M voltage-

LevelName-'El bayName-'OI' cNodeName=HL47>

«/ConductingEquipment»
«ConnectivityNode name="L1" pathName="S12/E1/Q1/LT'/>
«ConnectivityNode name”L" pathName=HS12/E1/Q1/L2"/>
«ConnectivityNode name="L3" pathName="S12/E1/Q1/L37>
«ConnectivityNode name="L4" pathName="S12/E1/Q1/L47>
«/Bay»
«Bay name="Q2" desc-"Turgf»
«ConductingEquipment nate="0Arl type="CBR">
«LNode InInst-T InClass="CILO" IdInst="Cr iedName="D1Q1SB47>
«Terminal connect>vityNode="S12/E1/Q2/L0" substationName="S12" voltage-

LevelName-'EI' bayName="Q2" cNodeName="L07>

*«Terminal connectivityNode=MS12/E1/Q2/Lr substationName=MS12" voltage-

LevelName-'EI' bayName-'QZ cNodeName="LT7>

«/ConductingEquipment»

«ConductingEquipment name-'OBI" type=**DIS">
«LNode Ininst="2" InClass="CSWT IdInst="Cr iedName-'E1Q2SBT7>
«LNode InInst="2" InClass="CILO" |dInst=*'Cr iedName="D1Q1SB47>
««Terminal connectivityNode="S12/E1/Q4/Br substationName="S12" voltage-

LevelName-'El' bayName-'Q4" cNodeName="BT7>

«Terminal connectivTtyNode="S12/E1/Q2/L0" substationName="S12M voltage-

LevelName-'El bayName="Q2" cNodeName=HL07>

</ConductingEquipment>
«ConductingEquipment name-'IT* type-'CTR"»
*«Terminal connectJvrtyNode="S12/E1/Q2/Lr substationName=~S12M voltage-

LevelName-'EI' bayName="Q2" cNodeName="LT7>

«Terminal connectivrtyNode=MS12/E1/Q2/L2" substationName=“S12" voltage-

LevelName-'El bayName="Q2M cNodeName="L27>

«/ConductingEquipment»
«ConductingEquipment name-'Ur type="VTR">
«Terminal connectivityNode="S12/E1/Q2/L2" substationName="S12" voltage-

LevelName-'EI' bayName="Q2" cNodeName="L27>

«Terminal connectjvrtyNode="S12/E1/Q2/L3™ substationName=MS12" voltage-

LevelName-'El' bayName-'QZ cNodeName=ML37>

«/ConductingEquipment»
«ConnectivityNode name="L0" pathName="S12/E1/Q2/L07>
«ConnectivityNode name="Lr pathName="S12/E1/Q2/LT7>
«ConnectivityNode name="L2" pathName="S12/E1/Q2/L27>
«ConnectivityNode name=“L3" pathName=MS12/E1/Q2/L37>
«ConnectivityNode name="L4" pathName="S12/E1/Q2/L47>
«/Bay»
«B3y nate~"03" deec""London">
«LNode Inlnst="r InClass="MMXir IdInst="" iedName="E1Q3KAT7>
«LNode InInst*T InClass="PDIS" IdInst"" iedName="E1Q3KA37>
«LNode Ininst="T InClass="PDIF' kHnst="" iedName="E1Q3KA27>
«ConductingEquipment nate="OAI type-'CBR">
«LNode InInst="1" InClass="CSWT kHnst="C1" iedName="E1Q3SB17>
«Terminal connectivrtyNode=MS12/E1/Q3/Lr substationName=**S12" voltage-

LevelName-'EI' bayName="Q3" cNodeName="Lr/>

«Terminal connectJVTtyNode="S12/E1/Q3/L2" substationName="S12" voltage-

LevelName-'El bayName="Q3M cNodeName="L27>

«/ConductingEquipment»
«ConductingEquipment naTte-'OBI" type=HDIS">
«Terminal connectivityNode="S12/E1/W1/BBr substationName="S12" voltage-

LevelName-'EI' bayName="Wr cNodeName="BB17>

«Terminal connectivityNode="S12/E1/Q3/Lr substationName="S12M voltage-

LevelName-'EI' bayName="Q3" cNodeName="L17>

«/ConductingEquipment»
«ConductingEquipment name-'Ur type-'VTR"»
«Terminal connectivrtyNode="S12/EI/Q3/L2" substationName="S12"H voltage-

LevelName-'El bayName="Q3" cNodeName="L27>
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«Terminal connectivrtyNode="S12/E1/Q3/L3"“ substationName="S12M voltage-
LevelName="E1" bayName="Q3" cNodeName=ML3‘7>
«/ConductingEquipment»
«ConductingEquipment name-'IT* type-'CTR">
«Terminal connecbvityNode="S12/E1/Q3/L3" substationName="S12" vottage-
LevelName="E1" bayName="Q3" cNodeName="L37>
«Terminal connectivityNode=MS12/E1/Q3/L4" substationName=MS12" vottage-
LevelName="Er bayName="Q3" cNodeName="L47>
«/ConductingEquipment»
«ConnectivityNode name”LI" pathName="S12/E1/Q3/L17>
«ConnectivityNode name="L2" pathName="S12/E1/Q3/L27>
«ConnectivityNode name="L3" pathName="S12/E1/Q3/L37>
«ConnectivityNode name="L4" pathName='S12/E1/Q3/L47>
«/Bay»
«Bay name=*'Q4">
«ConnectivityNode  name-'BI'  pathName="S12/E1/Q4/B17>
«/Bay»
«Bay name="WT">
«ConnectivityNode name-'8B1” pathName="S12/E1/W1/BB17>
«/Bay»
</VoltageLevel>
«/Substation»
«Communication»
«SubNetwork name="W01M type="8-MM$">
<Text»Station bus«/Text>
«BitRate unit="b/s">10«/BitRate>
«ConnectedAP iedName-'D1Q1SB4" apName="S1">
«Address»
<P type/NIP" xsi:type="tPJP->10.0.0 11</P>
<P type-'IP-SUBNET" xsi:type=TP_IP-SUBNET»255.255.2550</P>
<P type-'IP-GATEWAY” xsitype-'tP IP-GATEVUAY”I 0.0.0.101 </P>
<P type-'OSI-TSEL" xsi:type=4P_dsi-TSEL">00000001 </P>
<P type-'OSI-PSEL" xsi:type=7P_OSI-PSEL">01 </P>
<P type-'OSI-SSEL" xsi:type="tP_OSI-SSEL"»01</P>
«/Address»
<GSE ldInst=*'Cr cbName="SyckResult">
«Address»
<P type-‘MAC-Address">01-OC-CD-01-00-02</P>
<P type="APPID">3001 </P>
<Ptype="VLAN-PRIORITY"»4«/P>
«/Address»
</GSE»
<PhysConn type~"Plug">
<P type- Type">FOC«/P>
<P type="Plug">ST«/P>
«/PhysConnx»
«/ConnectedAP>»
«ConnectedAP iedName="E1Q1S81" apName="S1">
«Address»
<Ptype-'IP">10.0.0.1«/P>
<P type-'IP-SUBNET">255.255.255.0«/P>
<Ptype="IP-GATEWAY">10.0.0101</P>
<P type="0OSI-TSEL">00000001</P»
<P type- 'OSI-PSEL’»01 </P>
<P type-'OSI-SSEL">01«/P>
«/Address»
<GSE I[dInst="CT' cbName="ltIPositions">
«Address»
<P type-‘MAC-Address">01-OC-CD-01-00-01</P>
<P type="APPID"»3000</P>
<p type="VLAN-PR IOR ITT ">A<IP>
«/Address»
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</GSE>
<SMV IdInst="CT' cbName="Volt">
«Address»
<P type-*MAC-Address">01 -OC-CD-04-00-01 </P>
<P type-'APPID">4000«/P>
<Ptype="VLAN-ID">123</P>
«P type-VLAN-PRIORITY">4</P>
«/Address»
</SMV>
«/ConnectedAP>»
«ConnectedAP iedName=‘EIQ1BP2“ apName="S1">
<Address>
<P type-IPM>10.0.0.2«/P>
<P type="IP-SUBNE'T>255.255.255.0</P>
<P ty pe=“IP-GATEVWIf > 10.0.0 101 </P>
<P type-'OSI-TSEL*»00000001</P>
<P type-'OSI-PSEL">01</P>
<P type-'OSI-SSEL">01 <IP>
«/Address»
«/ConnectedAP»
«ConnectedAP iedName-'E1Q1BP3" apName="S1">
<Address>
<P ty pe="IP">10.0.0.3</P>
<P type="IP-SUBNET*>255.255.255.0</P>
<p ty pe-'IP-GATEWAY"*» 10.0.0.101 </P>
<P type="*0OSI-TSEL*>0000000K/P>
<P type-'OSI-PSEL">01«/P>
«P type-'OSI-SSEL">01</P>
«/Address»
«/ConnectedAP>»
«/SubNetwork»
«/Communication»
<IEO name="*E1Q1SB1**>
«Services»
«DynAssociation/»
«GetDirectory/»
«GetDataObjectDefinition/»
<GetDataSetValue/>
«DataSetDirectory/»
<ReadWrite/>
«FileHandling/»
«ConfDataSet max="4" maxAttributes="507>
«ConfReportControl max=M127>
«Reportsettings bufTime="Dyn" cbName-'Conl" rptID-'Dyn” datSet=MConf* intgPd-'Dyn" opt-
Fields=**Conf7>
«ConfLogControl max="17>
«ConfLNs fixLnInst="true7>
<GetCBValues/>
«GOOSE max="*27>
«GSESettings applD-'Conf coName-'Conl” datSet*Conf/»
«/Services»
«AccessPoint name="S1">
«Server»
«Authentication/»
«LDevice inst="Cr>
«LNO InType="LNOQ" InClass="LLNQ" inst="">
«DataSet name-'Posrtions"»
<FCDA IdInst="Cr prefix-" Inlnst="*r InClass-'"CSWF do-
Name="Pos" fc=**ST7»
<FCDA IdInst=*'Cr prefix-" Ininst="*r InCla$s=*'CSWr do-
Name=HPos" fc=“ST7>

128



FOCT P M3K 61850-6—2009

</DataSet>
<DataSet name="Measurands">
<FCDA I[dInst="CT* prefix-"*" Ininst=*r InClass=MMMXIT do-
Name- Amps" fc="MX"/>
<FCDA ldInst="CT* prefix-"*' InInst*r InClass=“MMXLr do-
Name="Volts" fc="MX'7>
</DataSet>
<DataSet name="smv">
<FCOA IdInst=HCr prefix-"* InClass="TVTR*" InInst="1" do-
Name="Vol" daName=HinstMag” fc="MX7>
</DataSet>
<ReportControl name="PosReport" rptID="E1Q1Switches" dat-
Set="Positions" confRev="0">
<TrgOps dchg="true® qchg="true"/>
<OptFields/>
<RptEnabled max="5">
<ClientLN ledName”AIKAT* kHnst="LD1"
Ininst=T InClass="IHMI*7>
</RptEnabled>
</ReportControl>
<ReportControl name-'MeaReporT rptiD=ME1Q1MeasurandsM dat-
Set="Measurand$" intgPd-'2000" confRev="0">
<TrgOps qchg-lrue" penod=~tnje"/>
<OptFields reasonCode="true*'/>
<RptEnabled max="5">
<ClientLN iedName="A1KAr IdInst="LD1" InInst=*'r
InClass="IHMI*7>
</RptEnabled>
</ReportControl>
<LogControl name="“Log" datSet-'Pcsitions" logName="C1">
<TrgOps dchg="true® qchg="true"/>
</LogControl>
<GSEControl name="ttIPosrtions" datSet-'Positions" appID="ltr/>
<SampledValueControl name”Volt* datSet=Hsmv" smvID-'ir
smpRate="4800" nofASDU="5"* multicast="true">

<SmvOpts sampleRate="true" refreshTime="true” sampleSyn-

chronized="true'7>
</SampledValueControl>
</LNO>
<LN InType=“LPHDa" InClass="LPHCT inst="1">
<DOI name”Proxy”
<DAIl name="stVar>
<Val>false</Val>
</DAJ>
</UOI>
</LN>
<LN inst="*1" InClass="CSWT InType="CSWIla*7>
<LN inst="2" InClass="CSWT InType="CSWIa"/>
<LN inst="1" InClass="MMXU** InType="MMXUa">
<DOI name="Volts">
<SDI name="sVC">
<DAI name”offset'”

<Val>10</Val>
</DA!>
<DAI name=**scaleFactof>
<Val>200</Val>
</DA!>
</SDI>
<DOI>
</LN>
<LN InType="“TVTRa" InClass=MTVTR" inst="17>
</LDevice>

</Server>
</AccessPoint>
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</IED>
<IED name="E1Q1BP2">

<AccessPoint name=HS17>

</IED>
<IEO name="E1Q1BP3">

<AccessPoint name="S17>

</IED>
<IED name="E1Q2SB1"“>

<AccessPoint name="S17>

</IED>
<IED name="E1Q3SB1">

<AccessPoint name="S17>

</IED>
<IEO name="E1Q3KA1*>

<AccessPoint name=**S17>

</IED>
<IEO name-'EIQ3KA2">

<AccessPoint name="S17>

</IED>
<IEO name="E1Q3KA3">

<Acce$sPoint name=MS17>

</IED>
<IED name="D1Q1SB1">

<AccessPoint name=HSr/>

</IED>
<IED name="D1Q1BP2">

<AccessPoint name="S17>

</IED>
<IED name="*D1Q1BP3">

<AccessPoint name="S17>

</IED>
<IED name-'D1Q1SB4">
<Services>

<DynAssociation/>

<GetDirectory/>

<GetDataObjectDefinition/>
<GetDataSetValue/>
<DataSetDirectory/>

<ReadWrite/>

<FileHandling/>

<ConfDataSet max="47>

<ConfReportControl max="127>

<ReportSettings bufTime~"Dyn*“ cbName-"Conf rptID-*Dyn" dstSet~“ConF intgPd~"Dyn* opt

Fields="Conf7>

<ConfLogControl max="17>

<GetCBValues/>

<GOOSE max="Z*/>

<GSESettings applID-'Conf* cbName-'Conl" datSet="Conf/>
</Services>
<AccessPoint name="S1">

<Server>

<Authenticat»n/>

<LDevice inst="C1">

Name="Rel" fc="ST'/>

pID="SynChk7>
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<001 nate=“Proxy">
<DAI name="stVar>

<Val>false</Val>
</DAI>
</DOI>
</LN>
<LN inst-T InClass="RSYN" InType="RSYNa7>
</LDevice>

</Server>

</AccessPoint>

</IED>
<DataTypeTemplates>

<LNodeType »d="LNO" InClass="LLNO">
<DO name="Mod" type="myMod‘7>
<DO name="HealthM type="myHealth7>
<DO name="Beh" type="myBeh7>
<DO name”NamPIT type=MmyLPL7>

</LNodeType>

<LNodeType id="LPHDa" InClass="LPHD">
<DO name="Mod" type-’'myMod"/>
<DO name="HealthM type-'myHealth7>
<DO name="Beh" type="myBeh’7>
<DO name="NamPIT type="myLPL7>
<DO name="PhyNam" type="myDPL"/>
<DO name="PhyHealth” type="myINS7>
<DO name”Proxy” type="mySPS"/>

</LNodeType>

<LNodeType id="CSW1a" InClass="CSWT>
<DO name="Mod" type="rnyMod'7>
<DO name="Hearth" type="myHealth7>
<DO name="Beh* type-*myBeh7>
<DO name="Pos" type="myPos7>
<DO name="GrpArtype="mySPS"/>

</LNodeType>

<LNodeType id="MMXUa" InClass="MMXU">
<DO name="Mod" type-'myMod'7>
<DO name-'Beh" type="myHealth7>
<DO name="Health” type="myBeh7>
<DO name="Amps” type="myMV7>
<DO name="Volts" type="myMV"/>

</LNodeType>

<LNodeType jd="CILOa" InClass="CILO">
<DO name~“Mod" type~"myHealth"/>
<DO name="Beh" type="myBeh7>
<DO name="Health" type-'myINS"/>
<DO name="EnaOpen” type="mySPS7>
<DO name="EnaCk>seM type="mySPS7>

</LNodeType>

<LNodeType id="TVTRa" InClass- 'TVTR">
<DO name="Mod” type="myMod'7>
<DO name="Heatth" type="myHealth7>
<DO name="Beh" type="myBeh'7>
<DO name="Vol" type- mySAV7>

</LNodeType>

<LNodeType jd-'RSYNa” InClass="RSYN">
<DO name="Mod" type="myMod'7>
<DO name="Heafth" type="myHealth7>
<DO name="Beh" type-'myBeh’V»
<DO name”NamPIf type="myLPL7>
<DO name="Rer' type="mySPS"/>

</LNodeType>

<DOType id-'myMod” cdc-'INC">
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<DA name="“ctlVar fc="CCT bType-'Enum" type-'Mo<[l/>
<DA name="stVar fc-’'ST' dctig-‘true" bType="Enum" type="Mod"/>
<DA name="q" fc="ST bType-'Quality" dchg="true7>
<DA name=T fc-'ST” bType="Timestamp” dchg="true"/>
</DOType>
<DOType id- 'myHealth" cdc="INS">
<DA name="stVar fc-’ST bType="Enum" dchg-true" type-'Health"/>
</DOType>
<DOType id="myBeh" cdc-'INS">
<DA name="stVal" fc-'ST' bType-'Enum" dchg-'true" type-'Beh"/>
</DOType>
<DOType id="myINS" cdc-'INS">
<DA name="stVar fc="ST bType="INT32"” dchg="true"/>
</DOType>
<DOType id="myLPL"” cdc-'LPL">
<DA name="IdN$" fc-’'EX" bType-'VisString255">
<Val>IEC61850-7-4 2003</Val>
</DA>
<DA name="configRev" fc="DC" bType="VisString255">
<Val>Rev 3.45</Val>
</DA>
</DOType>
<DOType id-'myDPL" edc="DPL">
<DA name="vendor" fc-'DC* bType="VisString255">
<Val>myVendorName</Val>
</DA>
<DA name="hwRev" fc="DC" bType="VisString255">
<Val>Rev 1.23</Val>
</DA>
</DOType>
<DOType id="myPos" cdc="DPC">
<DA name="stVar fc-'ST” bType="Dbpos” dchg-'true" type="Dbpos"‘/>
<DA name="q" fc="ST bType-'Quality" gchg=7rue"/>
<DA name=~t" fc-'ST' bType="Timestamp'7>
<DA name="ctlVal" fc="CO" bType="BOOL7>
</DOType>
<DOType id-'mySPS" cdc="SPS">
<DA name="stVal” fc="ST' bType="INT32" dchg="true7>
<DA name="q" fc="ST bType-'Quality" qchg=7rue"/>
<DA name="t" fc-'ST' bType="Timestamp"/>
</DOType>
<DOType id- 'myMV" cdc-
<DA name="mag"” fc="MX" bType-'Struct" type-‘myAnatogValue" dchg="tnje7>
<DA name="t" fc-'MX" bType="Timestamp"/>
<DA name="sVC" fc="CF” bType="Struct" type=HScaledValueConfig" dchg="true7>
</DOType>
<DOType id="myCMV” cdc="CMV">
<DA name="cVal” fc="MX" bType- 'Struct" type="myVector” dctig- 'true’7>
<DA name="q" fc-'MX" bType="Qualfty*' gchg="true7>
<DA name="t" fc-'MX" bType="Timestamp'7>
</DOType>
<DOType id="mySEQ" cdc-'SEQ">
<SDO name-'cT type-'myCMV7>
<SDO name- 'c2" type-'myCMV7>
<SDO name-‘c3" type- 'myCMV7>
<DA name="seqT" fc="MXH bType="Enum*' type-'seqT/>
</DOType>
<DOType id-'mySAV" cdc="SAV">
<DA name="instMag" fc-'MX" bType="StrucT type="myAnalogValue"/>
<DA name="qg" fc-'MX" bType- 'Quality" qchg="true"/>
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</DOType>
<DAType id="myAnalogValue">
<BDA name-T bType="FLOAT327>
</DAType>
<DAType id=MScaledValueConfig">
<BDA name-'scaleFactor" bType="FLOAT327>
<BDAname-'offser bType="FLOAT37'/>
</DAType>
<DAType id-'myVector>
<BDA name=Mmag" bType="StrucT type="myAnalogValue'7>
<BDA name="ang" bType="Struct" type-'myAnalogValue"/>
</DAType>
<EnumType id="ACDdir">
<EnumVal ord="0">unknown</EnumVal>
<EnumVal ord-4“>forward</EnurnVal>
«EnumVal ord="Z">backward</EnumVal>
<EnumVal ord="3">both</EnumVal>
</[EnumType>
<EnumType id="seqT*>
<EnumVal ord="0">pos-neg-zero</EnumVal>
<EnumVal ord="T'>dir-quad-zero</EnumVal>
</[EnumType>
<EnumType id="Dbpos”>
<EnumVal ord="0">intermediate</EnumVal>
<EnumVal ord="T>off</EnumVal>
<EnumVal ord="2">on<7EnumVal>
<EnumVal ord-'3">bad</EnumVal>
</[EnumType>
<EnumType id=*TcmcT>
<EnumVal ord-'0">stop</EnumVal>
<EnumVal ord="1">lower</EnumVal>
<EnumVal  ord-'2">higher</EnumVal>
<EnumVal ord-'3">reserved</EnumVal>
</EnumType>
<EnumType id=MBeh">
<EnumVal ord-'r>on</EnumVal>
<EnumVal ord-'2">blocked</EnumVal>
<EnumVal ord="3"“>test</EnumVal>
<EnumVal ord-'4">test/blocked</EnumVal>
<EnumvVal ord-'5“>off</EnumVal>
</[EnumType>
<EnumType id=**Mod">
<EnurnVal ord”*'1“>on</EnumVal>
<EnumVal ord-'2">blocked</EnunnVal>
<EnumVal ord="3">test</EnumVal>
<EnumVal ord="4">test/blocked</EnumVal>
<EnumVal ord-'5“>off</[EnumVal>
</EnumType>
<EnumType id="Health*>
<EnumVal ord="T'>Ok</EnumVal>
<EnumVal ord="Z’>Warning</EnumVal>
<EnumVal ord="3">Alarm</EnumVal>
</[EnumType>

</DataTypeTemptates>

</SCL>
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MpunoxeHne E
(cnpaBoyHoe)

OnpegeneHne XML schema BapnaHTOB f3bika SCL

Cnepytouas yactb schema, ncnonb3yowas afneMeHTbl U3 HopMaTuBHOro onpegenexnus SCL schema, cama no
cebe, 04HaKo, He AB/AETCA HOPMATUBHOM U (DOPMasIbHO ONpeaenseT orpaHUYeHns 415 Pa3INYHbIX BapnaHTOB A3blka
SCL, KoTopble npeacTas/ieHbl B pasgene 7:

CID onucaHune ckoHgmryprpoBaHHoro IED-ycTpoiicTsa,

ICD onucaHune Bo3mMoxHocTe IED-ycTpoiicTBa,;

SCO: onucaHne KoHcurypauum noacTaHUNm:

SSD onucaHve cuctemHol cneuudpmkauum; 3gecb npuBefeHa «ynctas» sepcus 6e3 IED-ycTpoiicTB 1 Bepcusi ¢
YCTaHOBKOW HEKOTOPbIX YXXe N3BeCTHbIX IED-ycTpoiicTs

CnepgyeT 06paTuTb BHUMaHWE, YTO AOMNO/THUTENBHO K ChOPMYNNPOBaHHbLIM 34€Chb OrpaHNYEHUsIM AENCTBYIOT He-
KOTOpble OrpaHMyYeHNst NPUCBanMBaHNs NMEH, ONCaHHbIE B pa3gesne 7, KOTopble HEe MOTYT 6biTb BblpaXXeHbl C MOMOLLbHO
XML schema.
<?xml versions" 1.0" encoding="UTF-8"?>
<xs:schema targetNamespace-’http://www.iec.ch/61850/2003/SCL"

xmins:xs-'http://www.w3.0rg/2001/XMLSchema” xmIns="http://www.iec.ch/61850/2003/SCL"
xmlinsscl-'http//www.iec.ch/61850/2003/SCL" elementFormDefault-'qualified” attributeFormDe-
fault-'unqualified" finalDefauft="exten£ion" version®.0">
<xs:annotation>
<xs:documentation xml lang="en">
COPYRIGHT IEC. 2003. Version 1.0. Release 2003/08/20.
This schema is for infomabonal purposes only, and is not normative!
Notes:
- ldentity constraints are in comments, in order to avoid any clashes with the existing ones.
- The elements are defined as abstract to prevent their usage in practice.
</xs:documentation>
</xs:annotation>

Bkntoyas obwmii cnyyaii:
<xs:indude schemalocation="SCL.xsd"/>
BapuaHT onucaHus BoamoxHocTeli IED-ycTpoiictea (ICD)

<xs:element name="SCL_ICD" abstract="tnje">
<xs:annotation>
<xs:documentation xml:lang="en">SCL for an IED Capability Description
(ICD)</xs:documentation>
</xs:annotation>
<xs:complexType>
<xscomplexContent>
<xs:extension base-*tBaseElement”>
<xs:sequence>
<xs element nate"Heabel type="*tHeader">
<l—<xs:unigue hame="uniqueHitenT>
<xs:selector xpath="./scl:History/scl:Hitem7>
<xs:field xpath="@version"/>
<xs field xpath=*'@revision"A>
</xs:unique>->
</xs:element>
<xs:element name="Substation" type-*tSubstationTemplate®* minOc-
curs="0">
<l—<xs:unique name="uniqueVoltageLevellnSubstation">
<xs:selector xpath="./scl:VoltageLever/>
<xs field xpath="@name'7>
</xs:unique>
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<x$:unique name="uniquePowerTranformerinSubstation">
<xs:selector xpath="./scl:PowerTransformer7>
<xs:field xpath="@name7>
</xs:unique>
<xs:unique name="uniqueFunctionlnSubstation™>
<xs:selector xpath="/scl:Function'7>
<xs:field xpath="@name'7>
</Xs: unique»
<xs:key name-'ConnectivttyNodeKey'>
<xs:selector xpath="//scl:ConnectivityNode7>
<xs:field xpath="@pathName7>
<Ixs:key>
<xs:keyref name="ref2ConnectivityNode" refer="ConnectivityNodeKe/->
<xs:selector xpath=".//scl:-Terminal7>
<xs:field xpath="@connectrvftyNode7>
</xs:keyref>
<Xs: unique name="uniqueLNode">
<xs:selector xpath="//scl:LNode7>
<xs:field xpath="@InInst7>
<xs:field xpath="@InClass7>
<xs:field xpath-'@iedName7>
<xs:field xpath-'@IdInst7>
<xs:field xpath="@prefix-7>
</xs:unique>—>
</xs:element>
<xs:element ref="Communication” minOccurs-'0'7>
<xs element name="IED" type-tIEDTemplate">
<l—<xs:unigue name="uniqueAccessPointInlED">
<xs selector xpath="/scl:AccessPoinf/>
<xs:field xpath="@name'7>
</xs:unique>
<xs:unique name="uniqueLDevicelnlED">
<xs:selector xpath="//scl:LDevice7>
<xs field xpath="@insT/>
</xs:unique>
<xs:unique name="uniqueGSEControlIn|ED">
<xs:selector xpath=".//scl: GSEContror/>
<xs:field xpath="@name'7>
</xs:unique>
<xs:umgue name="uniqueSMVControllInlED’>
<xs:selector xpath=".//scl.SampledValueControl"/>
<xs:field xpath="@name'7>
</xs: unique»
<xs:key name="LDevicelnlEDKey">
<xs:selector xpath="./scl:AccessPoint/scl:Server/scl:LDevice'7>
<xs:field xpath-'@inst7>
</xs:key>
<xs:keyref name="ref2LDevicelnlED" refer="LDevicelnlEOKe/*>
<xs:selector xpath="./scl:AccessPoinVscl:Server/scl:LDevice/scl:LNO/scl:LogContror7>
<xs:field xpath-'@k>gName7>
</xs:keyref>->
</xs:element>
<xs: element ref="DataTypeTemplates7>
</xs:sequence>
</xs extension»
</xs:complexContent>
</xs:complexType>
<l-<xs:key name-'LNodeTypeKey"»
<xs:selector xpath="./scl:DataTypeTemplates/scl:LNodeType7>
<xs:field xpath="@KkT/>
<xs:field xpath-*@InClass7>
</xs:key>

135



FOCT P M3K 61850-6—2009

<xs:keyref name=**ref2LNodeTypeDomainr refer="LNodeTypeKey">
<xs:selector xpath=" 7scl:IED/scl:AccessPoint/scl:LN7>

<xs:field xpath="@InType7>

<xs:field xpath="@InClass7>

<yxs:keyref>

<xs:keyref name="reGLNodeTypeDomain2” refer="LNodeTypeKey">
<xs:selector xpath=*'7scl:IED/scl:AccessPoint/scl:Server/scl:LDevice/scl:LN"'/>
<xs:field xpath="@InType7>

<xs:field xpath-'@InClass7>

</xs:keyref>

<xs:keyref name="ref2LNodeTypeLLNO" refer=*"LNodeTypeKey">
<xs:selector xpath="/scl:IED/scl:AccessPoint/scl:Server/scl:LDevice/scl:LNO7>
<xs:field xpath="@InType7>

<xs:field xpath="@InClass7>

</xs:keyref>—>

</xs:element>
<'~

BapuaHT JoKyMeHTa no cneuudmkaumm «4ncTom» cuctemsl (SSO)

<xs:element name="SCL_pureSSD" abstract="tnje">
<xs:annotation>
<xs:documentation xml:lang="en*'>SCL for a “Pure** System Specification Document
(SSD)</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base-*tBaseElemenr>
<xs:sequence>
<xs:element name="Header type=7Header">
<’-<xs: unigue name="uniqueHitem">
<xs:selector xpath=\/scl:History/scl Hitern7>
<xs:field xpath="@version7>
<xs:field xpath="@revision7>
</xs:unique>->
</xs:element>
<xs:element ref="Substation" maxOccurs=unbounded7>
</xs sequence»
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l-<xs:unigue name="uniqueSubstation">
<xs:selector xpath="./scl:Substation7>
<xs:field xpath="@name7>
</ks:unique>->
</xs:element>

BapuaHT AoKyMeHTa No cucTtemHoi cneyudmkaumm (SSD)
== ~>

<xs:element name="SCL_SSD" abstract="true">
<xs:annotation>
<xs.documentation xml:lang="en"»SCL for a System Specification Document
(SS D )</xs: d ocu mentat i on»
</xs:annotation>
<xs.complexType>
<xs:complexContent>
<xs:extension base-*tBaseElemenr>
<xs:sequence>
<xs:element name="Header type="*tHeader">
<xs:unique name-‘uniqueHiterrf»
<xs:selector xpath="/scl:History/scl:Hitem7>
<xs field xpath="@version7>
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<xs:field xpath-'@revision7>

</xs:unique>->
</xs:element>
<xs:element ref-'Substation’ maxOccurs-"unbounded"/»
<xs:element ref="Communication" minOccurs-'07>
<xselement ref=*|ED” minOccurs="*0" maxOccurs-'unbounded"/»
<xs:element ref="DataTypeTemplates" minOccurs-'0"/»

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l-<xs:uniqgue name="uniqueSubstation">

<xs:selector xpath="/scl:Substation7>

<xs:field xpath-'@name'7»

</xs:unique>

<xs:key name="IEDKey">

<xs:selector xpath=*./scl:IED7>

<xs:field xpath-'@name7>

</xs:key>

<xs key name="LNodeTypeKey">

<xs:selector xpath-'./scl:DataTypeTemplates/scl:LNodeType7>

<xs:field xpath="@id7>

<xs:field xpath="@InClass7>

</xs:key>

<xs:keyref name="ref2LNodeTypeDomainr refer="LNodeTypeKey">

<xs:selector xpath="./scl: IED/scl:AccessPoint/scl: LN7>

<xs field xpath="@InType7>

<xs:field xpath-’@InClass7>

</xs:keyref>

<xs:keyref name="re12LNodeTypeDomain2" refer="LNodeTypeKey">

<xs:selector xpath="./scl:IED/scl:AccessPoint/scl:Server/scl:LDevice/scl:LN'7>

<xs:field xpath="@InType'7>

<xs:field xpath-'@InClass7>

</xs:keyref>

<xs:keyref name="ref2LNodeTypeLLNO" refer="LNodeTypeKey">

<xs:selector xpath="/scl:IED/scl:AccessPoint/scl:Server/scl:LDevice/scrLNO7>

<xs:field xpath- '@InType'7>

<xs:field xpath-*@InClass7>

</xs:keyref>->

</xs:element>

BapuaHT onucaHus KoHdurypaumu nogctaHumm (SCD)

<xs:element name-'SCL_SCD" abstract="true">
<xs:annotation>
<xs:documentation xml:lang="en"»SCL for a Substation Configuration Description
(SCD)</xs: documentation»
</xs: annotation»
<xs:complexType>
<xs:complexContent>
<xs:extension base-*tBaseElemenr>
<xs:sequence>
<xs:element name="Header type="tHeader">
<'—<xs:umgue  name-'uniqueHitem"»
<xs:selector xpath="./scl: History/scl Hrtenf/»
<xs:field xpath="@version"/>
<xs:field xpath-'@revision7>
</Xs:unique>->
</xs element»
<xs:element ref=""Substation" maxOccurs-'unbounded"/»
<xs:element ref="Communication‘7>
<xselement ref="IED" maxOccurs-'unbounded"/»
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<xs: element ref="DataTypeTemplates7>
</xs:sequence>
</ks extension»
</xs:complexContent>

</xs:complexType>

<l-<xs:unique name=HunigueSubstatjon”>
<xs:selector xpath="./scl:Substation7>
<xs field xpath="@name'7>
</Xs:unique>
<xs:key name="IEDKey">
<xs selector xpath="./scl:IED7>
<xs:field xpath-'@name7>
</xs:key>
<xs:key name="LNodeTypeKey">
<xs:selector xpath="./scl:DataTypeTemplates/scl:LNodeType7>
<xs:field xpath="@i<r/>
<xs:field xpath="@InClass7>
</xs:key>
<xs:keyref name="ref2LNodeTypeDomainl* refer="LNodeTypeKey">
<xs:selector xpath="./scl: IED/scl:AccessPoint/scl: LN7>
<xs:field xpath- '‘@InType"/>
<xs:field xpath="@InClass7>
</xs:keyref>
<xs:keyref name=' rei2LNodeTypeDomain2~ refer="LNodeTypeKey">
<xs:selector  xpath="/scl:IED/scl:AccessPoint/scl:Server/scl  LDevice/scl:LN7>
<xs:field xpath="@InType7>
<xs:field xpath-’@InClass7>
</xskeyref>
<xs:keyref name="ref2LNodeTypeLLNO" refer="LNodeTypeKey">
<xs:selector xpath="./scl:IED/scl:AccessPoint/scl:Server/scl:LDevice/sd:LNO7>
<xs:field xpath- '@InType7>
<xs:field xpath="@InClass7>
</xs:keyref>~>

</xs:element>

BapuaHT onvcaHusi ckoHdurypmpoBaHHoro IED-ycTpolictsa (CID)

<xs:element name="SCL_CID" abstract="true">
<xs:annotation>
<xs:documentation xml:lang="en”>SCL for a Configured IED Description
(CID)</xs:documentation>
</xs:annotation>
<xs.complexType>
<xs.cuniplexCuntent>
<xs:extension base="tBaseElement">
<Xs. sequence»
<xs:element name="Header type="tHeader">
<'—<xs:unique  name-'uniqueHitemT»
<xs:selector xpath="./scl:History/scl:Hitem7>
<xs:field xpath="@version7>
<xs field xpath=*'@revision7>
</xs:unique>~>
</xs: element»
<xs:element ref'Substation” minOccurs-'O" maxOc-
curs="unbounded7>
<xs:element ref="Communication’7>
<xselement ref="IED" maxOccurs-'unboundedT»
<xs:element ref="DataTypeTemplates7>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l-<xs:key name="LNodeTypeKey">
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<xs:selector xpath="/sclDataTypeTemplates/sclLNodeType'T»
<xs:field xpath="@kf7>
<xs:field xpath="*@InClass'7>
</xskey>
<xs:keyref name=Mref2LNodeTypeDomainr refer="LNodeTypeKey">
<xs:selector xpath="/scl:IED/scl:AccessPoint/scl:LNe/>
<xs:field xpath="@InType'7>
<xs:field xpath="@InClass7>
</xs:keyref>
<xs:keyref name="ref2LNodeTypeDomain2“ refer"LNodeTypeKey"»
<xs:selector xpath="/scl:IED/scl:AccessPoint/scl:Server/scl:LDevice/scl:LN'7>
<xs:field xpath-'@InType7>
<xs:field xpath-’@InClass7>
</xs:keyref>
<xs:keyref name="ref2INodeTypeLLNO" refer=*LNodeTypeKey">
<xs:selector xpath="./scl:IED/scl:AccessPoint/scl:Server/scl:LDevice/scl:LNO'7>
<xs:field xpath=H@InType'7>
<xs:field xpath="@InClass7>
</xs:keyref>->
</xs:element>

OrpaHnyeHns pasIMyHoro Tmna

== >

<xs:complexType name-'tSubstationTemplate"»
<xs:complexContent>
<xs: restriction basetSubstation">
<xs.sequence»
<xs:sequence>
<xs any namespace="##other minOccurs-'O* maxOc-
curs="unboundetf7>
<xs:element name="Text" type-'tText" minOccurs="(r/>
<xs:element name="Private" type="tPrivate” minOccurs="0" maxOc-
curs="unbounded*7>
</xs sequence»
<xs:sequence>
<xselement name=“LNode" type-tLNode” minOccurs=M0" maxOc-
curs="unbounded’'7>
</xs:sequence>
<xs:sequence>
<xs:element name="PowerTransformer* type~tPowerTransformer"
minOccurs="0" maxOccurs="unboundecT>
<’-<xs:unique name="uniqueWindinglnPowerTransformer">
<xe:eelector xp3th~"./scl:TraneformerWinding-7>
<xs:field xpath="@name7>
</Xs:unique>—>
</xs:element>
</xs:sequence>
<Xxs sequence»
<xs:element name="VottageLever type="tVoltageLever maxOc-
curs="“unbounded">
<l-<xs: unigue name="uniqueBayInVoftageLever»
<xs:selector xpath="/scl:Bay~/>
<xs:field xpath="@name'7>
</xs:unique>
<xs:unique name='uniqguePowerTransformerlnVoltageLever>
<xs:selector xpath="./scl:PowerTransformer/>
<xs:field xpath="@name'7>
</xs:unique>
</xs:element>
<xs:element narne=Tuncbon" type="tFunction" minOccurs="0" maxOccurs="unbounded">
<xs:unigue name="uniqueSubFunctionIinFunction™>
<xs:selector xpath="/scl:SubFunction7>
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<xs:field xpath="@name'7>
</xs:unique>
<xs: unique name="uniqueGeneralEquipmentlnFunction">
<xs:selector xpath="./scl:GeneralEquipmenr/>
<xs:field xpath="@name'7>
</xs:unique>~>
</xs:element>
</xs sequence»
</xs:sequence>
<xs:attribute name="name" type-'tName" use="required" fixed="TEMPLATE"/>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="tIEDTemplate">
<xs:complexContent>
<xs: restriction base="tIED">
<xs:sequence>
<xs:sequence>
<xs:any namespace-'##othef minOccurs-"CI" maxOc-
curs="unboundecT7>
<xs:element name="Text" type="tTexf minOccurs-'CTA*
<xs:element name="Pnvate" type-'tPrivate” minOccurs="0" maxOc-
curs="unbounded7>
</xs sequence»
<xs:sequence>
<xs:element name="Services" type="tServices" minOccurs-'07>
<xs element name="AccessPoinr type-'tAccessPoinf maxOc-
curs="unbounded">
<l—<xs:unique name-'uniqueLNInAccessPoinr»
<xs:annotation>
<xs:documentation xml:lang="en"»Only for those LN that are direct children of this
AccessPoint. </xs:docu mentation»
</xs:annotation>
<xs selector xpath="//scl:LNe/>
<xs:field xpath="@inst"/>
<xs:field xpath="@InClass7>
<xs:field xpath="@prefix"/>
</xs:unique>—>
</xs:element>
</xs:sequence>
</xs sequence»
<xs:attribute name="name” type-'tName" use="required” fixed="TEMPLATE"/>
</xs:restriction>
</xs: complexcontent»
</xs:complexType>
</xs:schema>
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MpunoxeHve JA
(cnpaBoyHoE)

CBe/leHUs1 0 COOTBETCTBUM CChI/TOUHBIX MEXAYHAPOAHbLIX CTaH4apTOB
CCbI/TIOYHBIM HaLMOHa/bHBIM cTaHAapTam Poccuiickoil degepaumm

Tabnvua JA.1

O603Ha4eHVe CCbINNOYHOIO CreneHb O603HayeHVe N HaMeHOBaHNe COOTBETCTBYHOLLETO
MeXAyHapoAHOro ctaHaapTa COOTBETCTBUSA HauMOHa/IbHOro cTaHAapTa

M3K 61850-2 2000 —

M3K 61850-5:2003 —

M3K 61850-7-1: 2003 IDT FOCT P M3K 61850-7-1—2009 «CeTun 1 CUCTEMbI CBA3UN Ha Nof-
CTaHumsix. YacTtb 7. basoBasi CTpyKTypa CBS3W AN MOACTaHUMA U
NuHeliHoro o6opypoBanus. Pasgen 1. MpuHUMnbl u Mogenuns

M3K 61850-7-2:2003 IDT FTOCT P M3K 61850-7-2—2009 «CeTn u cuCTeMbl CBA3M Ha
nogcrtaHumsax. Yactb 7. ba3oBas CTpyKTypa CBA3W AN8 NOACTaHLMIA
N NuHeHoro obopygoBaHus Pasgen 2. AGCTpakTHbIi MHTepdelic

ycnyr cssasn (ACSI)»

M3K 61850-7-3:2003 IDT FOCT P M3K 61850-7-3—2009 «CeTn 1 cucteMbl CBA3N Ha Nog-
CcTaHumsx. YacTb 7 basoBas CTpykTypa CBA3W A1 MOACTaHuuii ©
NuHeliHoro o6opygoBaHus. Paszgen 3. Knacchl 06LWmMX faHHbIX»

M3K 61850-7-4 2003 —

*COOTBETCTBYIOWMI HALUMOHA/bHBIA CTaHJapT OTCyTCTBYyeT. [0 ero yTBepXAeHWs pekoMeHOyeTcs MCMosb-
30BaTb MepeBOf, Ha PYCCKWI A3bIK [aHHOrO MexyHapofHOro craHfapta [lepeBof [aHHOrO MeXxayHapogHOro
cTaHgapTa Haxogutca B OAO  «Hay4yHO-TEXHMYECKWMIA LUEHTP  3N1eKTpoaHepreTuku»  (E-mail:  vulis@vniie.ru,

vulis@ntc-power. ru).
MpumeyaHne — B HacTosLweli Tabnmue MCnosib30BaHO creayioLlee yCIoBHOe 0603HaueHne cTenexHn

COOTBETCTBMA CTAHAAPTOB:
- IDT — npeHTNYHbIE CTaHA4aPThI.
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Bubnuorpadus
(1] MO3OK61346-1:1996 CucTtemsbl, yCTaHOBKM W annapaTtypa NPOMbILUIEHHbIE U NPOMbIWNEHHaA npoaykuua MpuH-
LMnbl OPraHn3aLMOHHON CTPYKTYPbl U CCbIIOYHble 0603HaveHusi. YacTb 1. OCHOBHble npa-

BUIa
(3ameHeH Ha IEC 81346-1(2009) lNMpon3BOACTBEHHbLIE CUCTEMbI, YCTAHOBKM U 060pyAoBa-
HMEe W MPOMbIWIEHHAsA NPOAYKUMSA. FPUHUMNBI CTPYKTYPUPOBaHNWA WM YC/OBHble 0603HaYe-
Hust YacTb 1. OCHOBHbIE NpaBnia)

N M3K61346-2 :2000 Cuctembl, YCTAaHOBKM M annapartypa NPOMbIWIEHHbIE U NPOMbIWIEHHAA NpoAayKuna. MpuH-
UMnbl OPraHM3auMoOHHON CTPYKTYpPbl W CCbIIOYHble 0603HavyeHus. Yactb 2 Knaccudwmka-
LSt 06bEKTOB M KOAbI /151 K1acCcoB
(3ameHeH Ha IEC 81346-2(2009) NMpon3BOACTBEHHbLIE CUCTEMbI, YCTAHOBKM U 060pyAoBa-
HMEe W MPOMbILWNIEHHAsA NPOAYKUMA. TPUHUMNLI CTPYKTYPUPOBaHUA U YC/OBHble 0603Have-
Hus YacTb 2. Knaccudmkaumsa o6beKToB 1 Kokl KnaccoB)

[3] MO3K 61850-8-1:2004 CeTn 1 cucTeMbl CBA3M Ha noActaHumsax Yactb 8-1. Cneumdmueckoe oTobpaxeHue cep-
Buca cBsA3n (SCSM). Cxembl oTobpaxeHus Ha MMS (ISO 9506-1 u ISO 9506-2) n Ha
ISO/1EC 8802-3

(4) MO3K 61850-9-1:2003 CeTn 1 cucTembl CBA3M Ha noActaHuusax. Yactb 9-1. Crneundmyeckoe oTobpaxeHue cep-
Buca cBsis3u (SCSM) BbI6OpouHblE 3HaueHWss B npefenax nocnefoBaTesibHoro OAHOHa-
npaB/IEHHOr0 MHOrOTOYEYHOIO KaHasa CBA3M TUMNa «TOYKa-TOYKa»

(5] MO3K 61850-9-2:2004 CeTun 1 cucTeMbl CBA3M Ha noactaHumsax. Yacte 9-2. Cneyudpnyeckoe otobpaxeHue cep-
Buca cBsasn (SCSM). BbibopouHble 3HayeHus B cooTBeTcTBUM ¢ MICO/M3K 8802-3

[B] WCO/M3K 8859-1 VH(hopmaLmoHHble TexHonoruym 8-6utHble ogHo6arTosibie Habopbl KOAMPOBaHHBIX rpa-
donyecknx cumeosoB. Yactb 1. SlaTuHckmii andpasut Ne 1

PaclumpeHHbIit f3bik pasmeTkn (XML) 1.0, paboyas rpynna W3C, ccbinika:

<http://www . w3. org/TR/2000/REC-xmI-20001006>

[8] TMpocTpaHCcTBa MMeH B pacLuMpeHHOM s3bike pasmeTku (XM1_)1.0, pabouas rpynna W3C, ccbinka:

<http://www w3.0rg/TR/1999/REC-xm1-names-19990114>

[9] 3bik XML schema YacTb 0: OcHOBHbIE NMOHATKSA, paboyas rpynna W3C, ccbinika:

<http://www.w3.0rg/TR/2001/REC-xmiIschema-0-20010502>

[10] A3bik XML schema YacTb 1: CTpykTypbl, paboyas rpynna W3C, ccblika:

<http://www.w3.0rg/TR/2001/REC-xm1schema-1-20010502>

[11] A3bik XML schema YacTb 2: Tunbl gaHHbix, paboyas rpynna W3C. ccblnika

<http://www.w3.0rg/TR/2001/REC-xmlIschema-2-20010502/>

[12] AokymeHT RFC 1952 Cneuuchmkaumsa popmata thaiina GZIP, Bepcus 4 3. RFC, ccbinka:

<http://www.ietf.org/rfc/rfc1952 txt>

[13] AokymeHT RFC 2045 MHorougenesble pacluMpeHust 3/1eKTpoHHol noytbl (MIME). MepBas yacTs: ®opmar Tena

3/1EKTPOHHbIX coobLyeHnii, RFC, cebinka <http://www.ietf.org/rfc/rfc2045.txt>

[14] Ccbinka UML™ Resource Page, OMG, agpec: http://www.omg.org/uml
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