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OMICRON

PelleHMa ong UcnbiTaHUN CUCTEM 3aLLUUTHI,
aBTOMaTM3aUMM 1 YNPaABNEHUS

Katanor npogykumm




KomnaHusa

Komnanua OMICRON — mupoBson nngep no npon3BoacTBY BbICOKOTEXHOOMMYHBIX UCMbITaTENbHbIX
cnMcTeM 48 NPeanpUsaTUN SNeKTPOoIHepreTnyeckom npomMeliwaeHHocTu. Mpoaykumns OMICRON
no3BonseT cneumanucram u3 6onee yem 160 cTpaH € BbICOKON TOYHOCTHIO OLLEHNBAaTh COCTOsIHME
3aLUMTHBIX CUCTEM, U3MEPUTESIbHBIX YCTPONCTB 1 NEPBMYHOIO 060pPYA0BaHWS.

HenpepbiBHOE BHeApeHWe NHHOBaLUUN

Ha npoTsxxeHnmn nocnegHux 25 net paspabotku komnanum OMICRON 3agatoT HOBble CTaHOAPThI

B 06/1aCTV UCMbITaHUA BTOPUYHOMO 000pyaoBaHNs Ans nogayn. MepsbiM NPOpPLIBOM CTas BbINyck
ncnbitatensHoro komnnekta CMC, KOTOPbI NOCTENEHHO AONOAHSANCA YHUKANbHBIMU DYHKUUAMN, — B
4aCTHOCTW, B HEM BrepBble OblN NCMOMb30BaHbl BEKTOPHbIE AMarpaMmbl U BOMIOLLEHbI HOPMATHBSI
IEC 61850. Moaynb RIO (penenHblin nHtepdenc komnaHnn OMICRON) 1 co3gaHHbIn Ha ero 6ase XRIO
TakXXe 03HaMeHOBa W Nepexo OTPac/IeBbIX TEXHONOMMIN Ha HOBbIN YpOBeHb. C NOMOLLIbIO 3anaTeH-
ToBaHHoM TexHonornn OMICRON Control Center (OCC) 6bina coBeplueHa peBositoLMs B 061acTh
aBTOMATM3MPOBAHHOIO UCMbITaHWNS 3aLLNTHBIX pese. HoBble cnocobbl CUCTEMHbBIX UCMbITaHMIA P3A
MO3BOJIAIOT KSIMEHTaM BbINOAHATL KOMMIEKCHYI0 OLLEHKY PaboTbl CUCTEM 3aLLUTbI.

O6LwupHas 6a3a 3HaHUN

NhxxeHepbl OMICRON noHvMatoT NOTpebHOCTH KIMEHTOB KOMMaHWUK 1 NPOA0SIXatoT pa3pabaTtbiBaTb
peLleHNst AN S3HeProcncTemM Bo BCeM MUpe. PerynspHble BCTPeYM C MOb30BaTeNs My MO3BONSAIOT
3hdekTnBHO 0OMeHMnBaThCA HopMaumen 1 onbiTom. Komnanus OMICRON, Bxoasiyas Bo

MHOTMe MexXAyHapO[4Hble OpraHu3aLumn No cTaHgapTU3aunm, akTMBHO Oe/INTCA CBOVMW 3HAHUSAMU C
npodeccnoHanbHbIM COOOLLECTBOM. IKCNEPTHbIE 3HAHNUS U NPOBNEMHO-OPUEHTUPOBAHHOE OByYeHNe,
npefocTaBsieMble KOMMaHWern 3aka3ymkam Bo BceM Mupe, obecneymBatoT peHTabenbHoe nposefe-
HMe UCNbITaHU 1 BBOA, 060PYAOBaHMS B 3KCMyaTaLmIo.

MepBokKnaccHoe KayecTBo

Haluwm 3aka3umkm 3HaOT, YTO MOTYT MOIHOCTbIO AOBEPSATL CNOCOOHOCTM KoMnaHun OMICRON npe-
LOCTaBNSATb U301 TOMbKO BblcLIero kavyectsa. CaMbIM BaXHbIM [OCTOAHVEM KOMMNaHWM ABASIOTCS
NPVIBEPXXEHHOCTb CBOEMY [efly U YHUKaNbHbI KOMaHAHbIN OyX CNeLuanmcToB BbiCLLen KBanuduka-
umu. MonyyeHHas Harpaga Great Place to Work («Jlyywee mecto paboTbi») ABASETCA MeXAYHAPOAHbIM
Npv3HaHWeM CTaHLAPTOB, LOCTUTHYTHIX B 061aCTV CO30aHNS YCNOBUIA TPYAA.

BcecTopoHHSAs NOAAEpPIKKa KINEHTOB

Bnarogaps o6LWNPHONM ceTK cHbITa U NOOAEPXKKM KIMEHTOB, OXBATbIBAIOLLEN DUNAbI KOMMIAHMN,
OVCTPUBBLIOTOPOB 1 NpeacTaBuTesen No Bcemy munpy, komnanus OMICRON Bcerga yoenser conm
3aKa3ynkam HOAMBUIYabHOE BHUMaHMe. BCeCTOPOHHSAS NoAAepKKa U AONTOCPOYHbIE OTHOLEHNS C
KnveHTamn obecneyrBatoT LOBEpPUE 1 yCrneLlHoe COTPYAHMYECTBO.
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O0630p ucnbiTaTenbHbiX KomMmnaekToB CMC

Mcnonb3ysa nepenosble TeXHOMNOMM Npu pa3paboTke 1 KOHTpose kadectsa, komnanusg OMICRON ycTaHaBAMBaeT HOBble CTAaHAAPTbI YCOBEPLLIEH-
CTBOBAHHOMO BTOPUYHOIO MCMbITaTeIbHOrO 060pyA0BaHMS B OTHOLEHWN TMBKOCTY, TOYHOCTU, MOPTATUBHOCTU 1 HAOEXHOCTU. B 3aBUCMMOCTM OT
TpeboBaHW B onpeaeneHHon 061acTn NpYMeHeHMs Nonb30BaTeN MOryT Bbi6paTh 000N N3 HECKONBKMX YHUKANbHbIX NCMbITaTeNIbHbIX KOMMIEKTOB
13 nuHenkn CMC.

BO3MOXHbI HECKOSIbKO BapMaHTOB yrnpasfieHus yctaHoskamy CMC:

> Bblcokonpoun3BoguTenbHoe KOMMbTEPHOE NporpamMmmHoe obecriedeHue Test Universe npennaraeT orpoMHbI HAO0P PYHKLMUA C MHOTOYUCTIEH-
HbIMW NPOrPaMMHbIMU UCMbITAaTENBHBIMU MOZYNAMN 1 BUBNNOTEKON LWAabNOHOB UCMbITaHWI 3aWwmTbl (PTL, Protection Testing Library). [nbkue
BO3MOXHOCTV COBMELLLEHMS B MMaHax NCMbITaHWI 06ecneynBaloT 3HaYUTENbHYIO SKOHOMMIO BPEMEHN.

> [porpammMmHoe obecneyeHmne RelaySimTest no3BongeT nerko NPoBoAWTb TULATESbHbIE CUCTEMHbIE UCMbITaHMs 6naroaapst UHTErPUPOBaHHOWM
BO3MOXHOCTN MOAENNPOBaHNS CETU.

> Ha naHenn CMControl nonb3oBaTeny MOryT NpOBOANTL UCMbITaHMS BPYYHYIO, YTO AleNaeT 3TOT npoLecc elle bonee nerkum v ObiCTpbIM.

> WHTepdelic nporpammunposaHms CM Engine no3sonsieT nonb3oBaTenisiM pa3pabaTbiBaTb COOCTBEHHbIE MPOrpaMMbl 415t UCTbITaTeNbHbIX KOMMIeK-
ToB CMC 014 BbINOMTHEHNS cneLnanbHbIX 3a4au.

YnpasneHue ncnbitatenbHbiM kKomnaektom CMC ocyulectBnaetcsa yepes Ethernet, USB nnu Wi-Fi2.

CMC 356: yHuBepcanbHbI KOMMJIEKT A UCMbITAHUA YCTPOMCTB 3aLUThl
M NyCcKo-HanafAo4YHbIX paboT

CMC 356 — yHMBepcanbHoe pelleHne Ans NpoBefeHNs NCMbITaHWIA 3aLLUTHLIX pese Ntoboro
nokoneHus 1 Tuna. LLlectb MOLHbIX MCTOYHMKOB ToKa (TpexdasHbiin pexum 1o 64 A / 860 B-A Ha
KaHan) ¢ 6onbLIMM AMHAMUYECKUM AMana3oHOM NO3BONSIOT UCMONb30BaTh 3Ty YCTAHOBKY AJ15
NCNBITaHNS faXe 3/1eKTPOMEXaHNYecknx pene ¢ 6oNbLLINM BXOLHbIM CONPOTUBAEHNEM. IHXeHepbl No
NYCKOHaNaA04YHbIM paboTam 0COBEHHO BbICOKO OLLEHST BO3MOXHOCTU BbIMOSHEHWS NPOBEPKM Lienei
BTOPUYHOM KOMMYTaLMM 1 MPOBEPKM [OCTOBEPHOCTM TPAHCHPOPMATOPOB TOKa C MCMOb30BaHNEM
MOLLHOIO MePBUYHOIO TOKa, F’eHEPUPYEMOro McnblTaTeNlbHbIM KOMiekTtoM. CMC 356 — nyywimni
NCNbITAaTENbHbIA KOMMAEKT 419 NPYMEHeHUI, TPebYIoLLMX MaKCUMabHOM YHUBEPCaNbHOCTY,
aMMINTYObl U MOLLHOCTH.

> 6x32A/430BA > 1x128 A/1000B-A
> 3x64A/860BA > 4x3008B
> 1x32A/1740BA

CMC 256plus: BbICOKOTOYHbIN KOMMAEKT A UCMbITAHUIN YCTPOMCTB 3aLUThl
M YHUBepCcaibHbIN KanubpaTop

CMC 256plus — 3T0 onTUMabHas ycTaHOBKA AN BCEX ClyYaeB, KOraa WecTb MCTOYHMKOB TOKa U
BbICOKME aMMNANTYAbl HANPAXKEHNS [OMKHbI COHETAThCS C BbICOKMM K1aCCOM TOYHOCTM. DTOT Npnbop
npeacTaBnsieT cobon He TONbKO OTIMYHbBIN UCMbITaTeNbHbIA KOMMEKT AN YCTPOMCTB 3alUmnTbl

BCEX TUMOB, HO N YHVBEPCaNbHbIA KaIMOPOBOYHbIN MHCTPYMEHT. Ero BbiCOKast TO4HOCTb NO3BONAET
BbINMONHATL KaNMOPOBKY PA3NNYHbIX M3MEPUTESNbHbBIX YCTPOMCTB, BKTIOYAs CHETYMKN SN1EKTPOIHEPTUN
knacca 0.2S, npeobpa3zoBaTeny, ycTPOMNCTBa N3MEPEHUS KavyecTBa 3NeKTPO3HEPr M 1 BEKTOPHbIE
n3mepuTenbHble Mogynun (PMU). YHrKanbHas TOMHOCTb U yHKLMOHanbHasa rmbkocts CMC 256plus
[enatoT 3T0T Npubop naeanbHbIM CPeaCcTBOM UCCNefoBaHMS 1 pa3paboTki, MPON3BOACTBA U TUMOBbIX
NCMbITaHU 018 NPOV3BOAMTENEN CPeACTB 3alMThl U U3MEPEHU.

> 6x12,5A/80BA > <0,015 % (13m. 3Hay.)
> 3x25A/160BA +0,005 % (oman.) Tun.
> 4x300B

" NoppobHble TeXHUYeCKMe XapakTepucTUKKN CM. Ha cTp. 40 — 50. bonee nonpobHyio nHopmaumo ans
ohopMIIEHNS 3aKa30B, a TakXXe OMnmncaHre KOMMIeKTOB MOXHO HalTu Ha caiiTe www.omicronenergy.com.

2 Wcnonb3osaHune Wi-Fi perynmpyeTcst TeXHUYeCKUMIN HOPMaMU 1 I0pUANYECKMMU OrpaHnyeHnsiMun. YTobbl nonyymTb
LOMOSTHUTENbHbIE CBeleHNs, 06paTUTeCh B MeCTHbIN 0uC Uan K ToproBoMy naptHepy OMICRON.
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CMC 430: cBepXnoOpTaTUBHbIN KOMMIEKT ANl UCNbITAHUW YCTPOMCTB 3aLMUThI
1 Kanubpartop

CMC 430 — npaeanbHbIin BbIBOP B TEX CUTyaLMsX, KOraa BaxkHa MOBUIbHOCTb, a ANst TECTUPOBaHWS
[0CTaTOYHO TPeX MCTOYHUKOB Toka nMo 12,5 A v wecTtu nctouHnkoB HanpsixeHms no 150 B. bnarogaps
HebonbLLOMY Becy (Bcero 8,7 Kr) 1 NPOYHOMY KOPMyCY C AOMONHUTENBHO YCUSIEHHbBIMY YTIaMun yCTPOW-
CTBO MOXHO WCMOSIb30BaThb HE TONIbKO B NMPOU3BOACTBEHHbLIX MOMELLEHUSIX, HO 1 B NMONEBLIX YCIOBUSX.
ObecneynBas NCKMOUYUTENBHYIO TOYHOCTb, KOMMIEKT MOXET CIYXXWTb UCTOYHUKOM-KannbpaTtopom ans
BCEX TUMOB U3MePUTENbHbIX MPUOOPOB, TaKMX KaK CHETYMKM 1EKTPOIHEPTM U NPUBOPLI KOHTPONS
nokasaTesniel ee KayecTBa, Npeobpa3oBaTenn N PErncTPaTopsl BEKTOPHbLIX NapameTpos. CMC 430
coyeTaeT BO3MOXHOCTW KanubpaTopa v ycTPonCcTBa 418 UCNbITaHUs P3A ¢ yHKLUMSMN rMBpUaHoro
N3MEPUTENS N PErMcTPaTopa CUrHaNOB Pa3NnyHbIX TMMNOB (aHanorosble 1 ABonyHble, IEC 61850
GOOSE coobueHmns n Sampled Values).

> 3x12,5A/96 BA > <0,015 % (13m. 3Hay.)
> 1x37,5A/ 150 BA + 0,005 % (guan.) Tmn.
> 6x150B

CMC 353: MOLLHBIN UHCTPYMEHT A8 TpexdasHbIX UCMIbITAHUIA YCTPOUCTE 3aLUUThbI

Bnaropapst KoMnakTHOM KOHCTPYKLMM 1 Masion macce 13,3 kr, CMC 353 npepncraBnseT cobom
OT/INYHYIO KOMBUHALMIO MOPTaTUBHOCTM U MOLLHOCTW. 3TO MAaSbHbIN NCMbITaTeNbHbIN KOMMNNEKT A5
Tpexha3HOro NCnbITaHUS 3aLWnThl 1 BBOAa B 3kcnnyaTaumto cnctem SCADA. CUNbHOTOYHbIE BbIXOAbI
(3x32A/430BA) onTManbHO NOAAEPXKMBAIOT UCTbITAHNE NATVAMMAEPHbBIX U 3N1eKTPOMEXaHUYeCKMX
pene. bnarogaps NopTaTMBHOM KOHCTPYKLMM 3TO YCTPOMCTBO OT/IMYHO NOAXOAUT A5 3a[ay BBOOA B
IKCnyaTaLmIo N TEXHNYECKOro 0BCNyXKMBaHWSI, 0COBEHHO B MPOMbILLNEHHOCTM, Ha ManblX 3/1eKTPO-
CTAHUMAX 1 CUCTEMAX CPefHero 1 HM3Kkoro HanpsixeHns. OHO peLuaeT WNPOKUIA Kpyr 3aday B obnactu
CNCTEM 3aLLMNTbI: OT UCMbITAHUA SNEKTPOMEXaHUYECKUX Pene, A0 HOBENLLINX MUKPOMPOLIECCOPHBbIX
3/1eKTPOHHbIX YCTPOWCTB, COOTBETCTBYIOLWMX CTaHAapTy IEC 61850.

> 3x32A/430BA
> 1x64A/860BA
> 4x300B

CMC 310: koMNaKTHbI KOMMNIEKT AJ1S1 PYYHbIX UCNbITAHUNA YCTPOMUCTB 3aLLUTbI

CMC 310 c ynpasneruem ot CMControl P pa3paboTaH cneumansHo Ans pydHbIX TpexdasHbIx
NCNbITaHNM P3A 1 M3MepUTeNbHbIX YCTPOMCTB. Hebonbluon BeC U koMmnakTHas KoHcTpykums CMC 310
0COBEHHO NOAXOASAT AN1A UCMBbITaHNI PacnpefenmnTenbHbIX 1 NPOMbILLNEHHbIX cMcTem. B ciyyae
HeobXoAMMOCTY NPOBELEHNS aBTOMAaTM3NPOBaHHbIX UcnbiTaHnin CMC 310 MoxHO B ntoboe Bpems
MopepHu3snposats Ao CMC 353.

> 3x32A/430BA
> 1x64 A/860BA
> 3x3008B

CMC 850: KOMMNJIEKT AJISt UCNbITAHUIA YCTPONCTB 3awwuTbl no IEC 61850

Komnnekt CMC 850 npegHa3HayeH ons nposepku cuctem IEC 61850. C ncnbITyemMbIMU YyCTPONCTBaMM
OH 06MEHNBAETCS CMrHaNaMM No NPoTokoam peanbHoro BpemeHn GOOSE 1 Sampled Values. Ynpas-
NEeHNe NCMbITaTeNbHbIM KOMMIEKTOM ocyLecTBAsieTcs ¢ noMolupto MO Test Universe nnu RelaySimTest.
Y106l KOMMIEKT MOXHO ObIIIO MPUMEHSATL A9 TECTUPOBaHMS cuctem ctaHgdapTa I[EC 61850, ero
co3fanu NerkMM 1 KOMMakTHbIM.
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Test Universe

MolHoe nporpammMmHoe obecrnedeHune Test Universe no3BosisieT MoSIHOCTbIO peann3oBaTh NOTeHLManN
ncnbiTatenbHbix KomnnekToB CMC'. 31o MO npepnaraeT WWPOKWIA CNEKTP NPOrPaMMHBbIX NCMbITaTeNb-
HbIX MOZyNel, NO3BOJISAS TEM CaMbIM JOCTUYb BbICOKOrO YPOBHS aBTOMaTM3aLUuUm 1 CTaHAapTM3auum.
Monb3oBaTenn NMelT JOCTyN K obwnpHon bubnmoteke wabnoHos ncnbiranuin OMICRON mnun moryT
camu co3faBaTb HEOOXOAMMBIE MAaHbl UCMbiTaHWi. Kpome Toro, MHAMBMAYanbHble WabaoHbl MOXHO
3aKkasbliBaTb B komnaHun OMICRON.

WcnbiTaHne cneumanbHbIX 3aLLMTHBIX U U3MEPUTENbHBIX (hyHKLMI

Test Universe npefocTaBnsieT BO3IMOXHOCTb MPOBEAEHWS UCMbITaHWU B aBTOMATUYECKOM pexumme

C UCNONb30BaHMEM NPOdUIbHLIX MOLYEN, pa3paboTaHHbIX CMeLManbHO ANs NCMbITaHWS 0COBbIX
(DYHKLMI TecTVpyeMoro obbekTa, HanpumMep AN UCNbITaHU pene MakCcMManbHOro ToKa, ANCTaHLMOH-
HbIX UV AnddepeHLnanbHbIX pene.

Ocoboe rpaduyeckoe NpeacTaBneHME XapakTEPUCTVK YCTPOMCTB 3aLLUmThl B 3TUX MOAYNsX (Koop-
[VHaThl 1/, N10CKOCTb MOMHBIX COMPOTUBAEHN U T. [1.) 06ecneymBaeT rpaduyeckoe onpeaeneHme
TEXHUYECKNX YCIOBUI UCTILITAHWIA, @ TakXKe BU3yann3aLumio pesyssTaToB UCMbITaHUIA HeNOCPeACTBEHHO
Ha AMarpamme xapakTepuctuk pene. Kpome Toro, Nonb3oBatensM NpeaoCcTaBnsioTcs MHANBMAYab-
Hbl€ MCMbITaTENbHbIE MOAYNV AN1S CYETYMKOB, MPeobpa3oBaTeneit, yCTPONCTB KOHTPOSIS KayecTBa
3M1eKTPO3HEPI N 1 aHANM3ATOPOB.

OcHoOBHble hyHKLUM

[nsi co3naHns 1 BbINOMHEHUS CnelmanbHbIX UCMbITAaHWIA, KOTOPbIE He BLINMOMHSATCS Creumanmnsnpo-
BaHHbIMU MOZYNSIMK, B MPOrpaMMHOM obecnedeHunn Test Universe npeaycMOTpeHbl UCMbITaTeNbHble
MOAYN YHNBEPCASIbHOTO NJaHa.

IT0 Takune UCnbITaHUs, Kak, HanpumMep:

> reHepunpoBaHue nocieoBaTe/lbHOCTN COCTOSIHUI — C KOHTPOJ1IeM MO BpeMeHU Unn No peakunn
NCNblTbiIBa€MOro pene c OLLeHKOWM, OCHOBAHHOW Ha n3mMepeHnax BpemMeHn

> JINHEeNHOEe Nan NMNYJNIbCHOE U3MEHEHNE SNEeKTPUYEeCKUNX BEJINYNH C oLeHKom yCTaBKK Cpa6aTbIBaHI/I9-I
Ny BO3BpaTa B NCXOHOe COCToAHNME

> Py4YHOE MCnblTaHWe NyTemM ﬂpﬂMot?l HaCTpOVIKV] 1 BbIBOOA 3HAYEH UM HanpsxXeHna 1 Toka, d)a3OBbIX
YrnoB, 4acToThbl N T. A. B BUAe LI,I/Id)pOBbIX 3HaYeHUn nnu BeKTOpHOI7I AanarpamMmmbl.

MoMUMO yHMBepPCanbHbIX NcblTaTeNbHbIX Mogyner, OMICRON npepnaraer WMPOKUI CnekTp
pononHuTensHoro MO, KoTopoe paboTaeT ¢ ucnbiTaTenbHbIMK KoMnnekTamy CMC (Hanpumep, ons
TectupoBaHua no IEC 61850).

OMICRON Control Center: MnaHbl ucnbITaHUM AN MHOTO(YHKLMOHANbHbIX TECTUPYEMbIX
00beKTOB

YT06bI NPOBECTU UCNbITaHUS LMMPOBLIX pefe ¢ 6onbWNM KoM4ecTBOM yHKUMI, LleHTp ynpaBneHus
OMICRON (OCC) o6beamnHaeT KOHKPeTHbIe hyHKLMN TeCTUPOBAHWS B ANHbIN NaH UCNbITaHWUI.

Mpw BBINONHEHMW UCMBITAHUIA KaXXabl UHTerpupyemblii B NiaH Mofynb obpabatbiBaeTcst nocnefo-
BaTe/IbHO, MOC/1e Yero aBTOMaTUYeCKM CO3AAETCA MPOTOKON UCMbITAHWI, BKITIOYAOLLMIA pe3ynbTaThl
NCMbITaHNIM BCeX DYHKLNNA.

Tak Kak ain NCNbITaHWI BKIOYAET B Ce0st BCe TEXHUYECKME YCITOBUS UCTLITAHNA — T. €. PaCYETHbIN
pexvM paboTbl (HACTPOWKM) TECTUPYEMOrO 06bEKTA, LLOMYCKN U KOHTPOSbHbIE TOYKW, B KOTOPbIX
BbIMOSHSIOTCS UCMbITaHWS, — TaKon aiin SBNSETC OCHOBOW A1t NOBTOPEHWUS OLHOrO U TOro Xe
NCMbITaHUS B AanbHenwem. [11s 3Toro JOCTaTOYHO 3arpy3nTb €ro CHOBA, BbINMOJIHUTL MPOrpaMmy
NCMbITAaHUI 1 COXPaHWTb HOBbIE Pe3ynbTaThl.

Takum o6pa30M, NCNblTaHWA, KOTOPbIE OO4HaXXObl yXXe Obinn CO3aaHbl, MOXXHO NPOBOANTb MOBTOPHO
0119 ANArHOCTUYECKUX UCMbITaHWUR. TO obecneynBaeT NOCTOSHHOE Ka4yecTBO TeCTUpPOBaHNA, AaeT
BO3MOXHOCTb HENOCPeACTBEHHO CPaBHUTL pe3y/ibTaTbl M MOMOraeT COKOHOMUTL BPeMA NMpPW BbINOJI-
HEHMW TUMOBbIX UCMbITaHNUN. CyLLI,ECTByI'OLLI,I/Ie OOKYMEHTbI WCMbITAaHUA MOXHO J1erko adanTnpoBaThb K
TeCTUPOBAHWMIO aHANOIM4YHbIX 06bEKTOB.

T CMC 356, CMC 256plus, CMC 430, CMC 353 n CMC 850
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Test Universe is available in various languages. Switching between
languages requires a restart of already running applications. The start
screen will restart automatically.

Select the language you want to use:

English (United States) -
Ceétina (Cesko) A
Czech (Czech Republic)
Deutsch (Deutschland)
German (Germany)

English (United States)
Enghish [United btates)

Espafiol (Espafia, Alfabetizacidn Tradicional)
Spanish (Spain)
Frangais (France)
French (France)
Indonesia (Indonesia)
Indonesian (Indonesia)
ltaliano (ltalia)
Italian (italy)
Polski (Polska)

L

OMICRON

ABTOMaTM4YecKoe coCcTaBJ/IEHUE NPOTOKOJIOB

Bce ncnbitatensHble Mogynu MO Test Universe cofepxaT o6LMI 3neMeHT — yHKLMIO COCTaBNEHNS
NPOTOKOJI0B: KaXAbl MOAyb NPefoCcTaBNseT NOHOCTbIO OTHOPMaTUPOBaHHbIN MPOTOKON
NCMbITaHWRA. B 3aBUCMMOCTI OT MOZY/ISI, U3 KOTOPOrO NMOCTYMWUIW Pe3y/bTaThl, [aHHbIE BbIBOOATCS B
BuAe Tabnuy u/nnn rpadmyecknx nsobpaxeHun. Ecnm ons nposeneHns NCMNbITaHNA UCNOSb3yeTcs
Heckonbko mogaynei B npenenax OCC, kaxabli MOAYb LOOABNSET CBOIO KOHKPETHYIO YacTb AaHHbIX

B 06Wwmin npotokos. Mo OKOHYaHWW UCMbITaHWIA J15 3aBEPLUEHMS COCTaB/IEHMS MPOTOKOJ1a aBTOMa-
TUYECKW BBOLATCS pe3yNbTaThl UCNbITaHWUA 1 OLeHKW. [TpOTOKOMbI MOXHO pacrneyaTtaTb, COXPaHUTb,
3KCMOPTUPOBATL B CTaHAAPTHOE 0hNCHOE NPUSIOXKEHME C Ucnosib3oBaHnem dopmata Rich Text Format
(RTF) n TXT.

Takxke MOXHO MONYYUTb NPOTOKOSbI UCMbITAHWUA, BbINOSIHEHHbIX B COOTBETCTBUN C UHAVNBUAYANbHbBIMM
NoOTPebHOCTAMM KNMeHTa. Buanmoe cogepkaHune NpoToKomna UCNbITaHW onpeaenseTcs He3aBnCcMo
OT 3aMMcaHHbIX aHHbIX MyTeM BbIGOPa MM OTMEeHbI BbIGOpa 3/1eMEeHTOB 13 CnrcKa. 3anvcaHHble
[JaHHble BCeraa coxpaHsatoTcs B haiie UCNbITaHUA, HE3aBUCKMMO OT TOTO, BKJIOYM SN UX NOMb30BaTesb
B NPOTOKObI. ONpefeneHHble HACTPOMKM MPOTOKOa MOXHO BbICTPO M JIEFKO reHepUpPOBaTh,
COXPaHUTb C UMeHeM (OPMbI 1 B flanibHELLIEM 3arpy3UTb CHOBA; MOXHO JIEFKO BK/IOYNTb B MPOTOKON
371eMeHTbI KOMMAHWK, HaNPUMepP NOrOTUMbI U T. A.

DKCMoPT pe3ynsTaToB UCMbITaHU: [ToMMMO cTaHOapTHbIX hopmMaTos akcnopTa TXT n RTF ans fansbHen-
LIero NCnonb3oBaHUs AaHHbIX, HanpumMep B Microsoft Word, LieHTp ynpasneHus OMICRON nossonsiet
MCNoJib30BaTh elle ABa hopmaTa 3KCNopTa AN KOMMIeKCHON BHeLHe 06paboTkun AaHHbIX 00
NCMNbITaHUSX: 3TO WNPOKO pacnpocTpaHeHHble hopmatsl CSV u Extensible Markup Language (XML).
DKCNOpPT AaHHbIx B hopmaTbl CSV 1 XML Takke fOCTYNeEH BO BCEX UCMbITaTebHbIX MOAyNsiX, paboTato-
LMX B aBTOHOMHOM pexume. XML npeactaBnset cobor TekcToBbI hopmaT faHHbIX, NOALepXKMBato-
LM OTKPBITBI METOA, COrNacoBaHNA Nepefayy NPOTOKOOB UCMbITaHWIA CTOPOHHM 6a3aM AaHHbIX
(Hanpumep, Microsoft Access, Microsoft SQL Server).

Protection Testing Library

[ns pelleHns CJIOXKHbIX 3aay NpY UCMbITaHUSIX COBPEMEHHbIX MHOTOYHKLMOHAbHBIX pesie KoMna-

Hu1st OMICRON co3pgana 6ubnuoTeky ¢ WwabnoHaMu UCMbITaHUIA 3alWnTel — BbnnoTeky ncnbiTaHnn

3awwmThbl (PTL, Protection Testing Library). 31a 6ubnnoteka obecneyrBaeT Nonb3oBaTeNsIM LOCTYN K

rOTOBbIM MJ1aHaM UCMbITaHWI 1 MOLOENSIM pene pa3fnyHbIX NpounssoauTener (ABB, Alstom, Areva, GE,

Reyrolle, Schneider, SEL, Siemens, Toshiba v gp.), BkAouyatowmm:

> MOAENMPOBaHNE pesie — T. €. BbIYMCIeHWS XapakTepucTuk (Takmx Kak cxematnyeckoe n3obpaxeHue
30HbI U T. A1.) U IOMYCKOB 13 HACTPOEK pesie — C yY4ETOM TEXHUYECKNX XapaKTepPUCTUK, Kak ornpeaene-
HO B MHCTPYKLMY K pene

> uneTp AN UMNopTUpoBaHms yctaBok 13 MO yctponctea P3A nnm ns MO gns pacyeTa ycTaBok

> MporpaMma UCnbiTaHUs 00LMX hyHKLMI pene.

3TO He TOMIbKO MOMOraeT C3KOHOMUTb BPeMsi, HeOOXOAMMOE LSt CO30aHNS XapakTePUCTUK pene 1 Wwa-
6710HOB UCMbITaHMI BPYYHYIO, HO 1 MO3BONSIET NOJb30BaTESIO M3BMEYb PSA MPENMYLLECTB 13 HOY-Xay
komnaHmm OMICRON, Takunx Kak MOAEIMPOBaHNE N UCMbITaHNE KOHKPETHbIX pese 1 UX PyHKLUUIA C
nomotubto MO Test Universe. B 61bnnoTeky NoCToAHHO [06aBASIOTCH HOBble LWAbMOHbI, KOTOPbIE HaLUn
KJIMEHTbI MOTYT 3arpy3uTb C Beb-cainta komnaHum OMICRON.

Noppep>xuBaembie A3biKu

MO Test Universe gocTynHo Ha 16 s3bikax. S13bIK CUCTEMbI MOXHO U3MeHUTb B loboe BpeMs, BbiOpaB
COOTBETCTBYIOLLMI A3bIK U3 OKHa «BbIOOP f3blka». Bce A3bikM ycTaHaBNMBAOTCS aBTOMATUYECKM, He
Tpebys yCTaHOBKM KaknX-NMOO [OMNONHUTENbHbIX KOMMNOHEHTOB MO.

OcobeHHo B MeXOYyHapOoAHbIX MPOeKTax CyLlecTByeT ﬂOTpe6HOCTb COCTaB/IeHNA OTHETOB Ha Pa3HbIX
A3blKaX, C KOTOPbIMU NPEeanoOYnTatoT pa6OTaTb MHXXeHepbl NO BBOOY o6opy,u,oaaH|/|ﬂ B 3KCMyaTauunto.
3TO MOXHO J1erKO BbINOSHUTL A5 BCEX OOCTYMHbIX CTaHOAPTHbLIX A3bIKOB. Ecnu nonb3oBaTenb U3MeHWN
A3bIK CUCTEMbI U UMEIOLLINMNCS OOKYMEeHT 00 MCNbITaHUAX Obin OTKPbIT MOBTOPHO, TO NPOTOKOJT UCMbITa-
HUN 6yu,eT aBTOMaTn4eckn OTO6pa>KeH Ha HOBOM 43blKe, KOTOprI7I Obin YCTaHOB/EH.



BapuaHTbl ynpaBsieHUd

CMControl P

CMControl P — BapwuaHT ynpasneHus ncneitateNbHbiMn komnnektamm CMC, npefHasHayveHHbI Ans
NPOCTOro Py4YHOro TeCTUPOBAHWSA YCTPOMCTB 3aLUMThl U U3MEePUTENIbHOr0 060PpYyA0BaHMA. ITO pelleHne
[OOCTYIMHO B BYX BapnaHTax: B BUAE Cneumann3vpoBaHHOro yCTponCTBa yNpaBieHns ¢ IMLEBON
naHesnbto 1 B Buae npunoxexusa gns MK ¢ OC Windows n nnaHweTtos Android. icnbitatenbHble
NHCTPYMEHTbI C FOTOBLIMW MOLENAMM NOBPEXAEHWI rapaHTUPYIOT ObICTpOe NosyyeHne HaaeXHbIX
pe3ynbTaToB. IHTYUTUBHO MOHATHBIN MHTEPdENC N UHCTPYKLMM NO MCNOb30BaHMIO MakCUManbHO
YMNPOLAIOT HACTPOWKY UCMbITAHWUNA.

CMControl P MoxHO 3aka3aTb ¢ ucnbitaTesibHbiM koMnnektom CMC kak OTAeNbHO, Tak 1 B COYETaHUM C
naketom MO Test Universe (cM. cTpanuubl 9 1 29).

RelaySimTest

RelaySimTest — 3To nporpamMmHoe obecrneyeHune ons CUCTEMHbIX UCMbITaHUA P3A C MOMOLLBIO UCMbITa-
TenbHblx komniektoB OMICRON Ha OCHOBE MHHOBALIMOHHOMO NepCcneKTUBHOMO NOAXOAA: NCMbITaHWSA
He 3aBWNCAT OT TMMa pene, U3roToBMTENS, a TakKe yCTaBoK 1 NapaMeTpoBs pene. OLeHNBaeTCs TObKO
noBeLeHNe CUCTEMbI 3aLLMTbI. DTO CTasio BO3MOXHbIM 61arofaps MogeMpoBaHUO PeanucTUyHbIX
cobbITi B 3Heprocucteme. Mbkuin penaktTop kKoHduUrypaumm cetn RelaySimTest no3sonser MHTYyUTUB-
HO MOLEeNMPOBaTb 3NeKTpUYeckmne ceTu.

Mo cpaBHEHMIO C OObIYHBIMU METOAAMU UCTLITAaHN (TAKMMU KaK TECTUPOBAaHWE OCHOBHbIX Napa-
MeTpoB ¢ nomoLbto Test Universe) RelaySimTest ropasgo addekTrBHee 06HapyKMBaeT oLNOKK B
HacTpouKax, IOrMke 1 KOHCTPYKLMKU CUCTEMbI 3aLLMTbl. DTO NO3BONSET Cnelmnanuctam bbictpee u
TOYHEe OLeHMBaTb NMOBELAEHNE CUCTEMBI 3aLLMThI, YeM Korga-nmbo npexge. CoBmecTtHo ¢ Test Universe
MO RelaySimTest cnocobcTByeT Honee HafexXHoM paboTe 3HeProcmcTem.

i

| — | CucrtemMHble

E NCnblTaHWA

TectnposaHue
yCTaBOK
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OMICRON

KombuHaums ncneitatensHbix komnaektoB CMC (CMC 356, CMC 256plus, CMC 430 n CMC 353) n nporpammHoro obecneuyerus Test Universe npenna-
raeTcsi B YeTblpex pasnnyHbix naketax. Kpome Toro, nonb3oBaTenigaM OCTYMHbI LOMNONHUTE IbHbIE KOMMOHEHTbI, a4anTUPOBaHHbIE K Pa3fIMYHbIM LiesaMm
MCNONb30BaHWs. Kaxabl 13 3TWX NakeTOB COAEPXMUT HABOP NPOrpPaMMHbIX MOAY/1eN, KOTOPbIE MOXHO UCMOSb30BaTh HE3aBMCMMO APYr OT Apyra Ans
OOMHOUYHBIX UCMBITAHWUIA UM BCTPOUTb B MJ1aHbl UCMbITAaHUI /151 aBTOMATUYECKOMO TECTUPOBAHNS:

HononHu-
MakeTbl TeJibHble
Essential obecneynsaeT xopoLmii Habop 6a30BbIX PYHKLMIA U MOLYNEN; MOXET C/TYXXWUTb OCHOBOW A1 NakeToB, naKetel
COCTaB/iIgeMbIX MO 3aKa3s. L %
Standard COLEPXKUT BCE MOZYNW, KOTOPble 0ObIYHO MCMOMB3YIOTCS NPU TECTUPOBAHUN YCTaBOK yCTpocTB P3A. é‘ g 2
Enhanced  copepxuT Bce dyHKUMM CTaHOAPTHOrO NakeTa, a Takxke AONOHUTENbHble PYHKLMN ON1F CUCTEMHbIX g g o %
VCNbITaHUI, MOOENMPOBAaHNSA NEPEXOLHbIX MPOLECCOB 1 cpedy NPOrpaMMMpPOBaHmS. >§ ’% %8 D,E _<<E>3
Complete BKJIIOYAET BCe (PYHKLMM 1 NPOTrpaMMHbIe MOAYAM A5 yNPaBAeHUs UCnbiTaTeNbHbIMK KoMnnekTamu CMC. |3 E_ b < 3 g 21
58S 3222
MakeT MOXHO paclnMpuTb B 060e BpeMs, 3aKasbiBas AOMOHUTEbHbIE MOOYN UM KOMIMOHEHTbI. Q z g = é 2 8 8
SE &g w o
OMICRON Control Center! CpefcTBO aBTOMATU3aLUMK, [OKYMEHTOOPUEHTUPOBAHHbIN MAaH UCNbITaHU, WabnoH 1 hopma NpoTokona. H B B B
QuickCMC bbicTpoe TecTMpoBaHuMe B py4HOM pexume B cpefe Test Universe H B B B
State Sequencer Sggeeumenﬂm Bpems cpabaTbiBaHU U TOTUKY COBLITUI MOCPELCTBOM 334aHUS MPOrPaMMHbIX NOCef0BaTe N b- a EE =
TransPlay Bocnpowssenerue annos COMTRADE, 3anuncb COCTOSHWS ABOMYHOTO BXOAa H B B B
Harmonics lfeHepauusa cMrHanoB ¢ HaNIOXeHHbIMU rapMOHUKaMKn H B B B
CB Configuration Mogaynb ANs HaCTPOVKKN MOAEGINPOBAHNS CUI0BOTO BbIKNOYaTeNs H B B B
Ramping OnpepenseT NOporoble 3HaYeHNs amnAnTyapl, Pasbl U YACTOTbI C MOMOLLbIO IMHEAHOTO U3MEHEHWS cUrHana H B B B
Pulse Ramping OnpepenseT NOPorosble 3Ha4YeHWs aMNAUTYAbI, (ha3bl U YACTOTbI C MOMOLLbIO JIMHENHOIO U3MEHEHUS cUrHana O"R B ®
Overcurrent? ABTOMATMYECKOE UCMbITaHNE XapaKTepucTuK pene MT3 npsamoi/obpaTHOM/HyNeBOW NOCeA0BaTENBHOCTH O @ H §
° Distance OueHka 31eMeHTa CONPOTUBNEHWS C UCMONb30BaHNEM OANHOUYHbIX XapaKTePUCTUK B MpoeKLummn Z O @ H §
g Advanced Distance OueHka 3/1eMeHTa CONPOTUBIEHUS C UCMOSIb30BaHNEM PEXMMOB aBTOMATUYECKOro TeCTMPOBaHUS O @ m n
E VI Starting TecTpoBaHme TOKOBOW MOTEHLMANI03aBUCMMON MYCKOBOW XapaKTePUCTUKMN ANCTAHLMOHHbIX pese O A m n
?_, Autoreclosure McnbitaHns dyHkumm AlB co BCTPOEHHOW MOAENbIO NOBPEXAEHNS O m H n
é Single-Phase Differential OpHodasHble NCNbITaHNA PabOYNX XapaKTEPUCTUK 1 PYHKLMM BNOKMPOBKYM Npn Bpockax Toka O @ m m
E Advanced Differential KomnnekcHble ncnbitaHus TpexdasHbix AnddepeHumanbHbix pene (YeTbipe Moayns) O @ m m
§ Annunciation Checker [poBepka KOPPEKTHOCTM PAHXMPOBAHNSA 1 MOAKIIIOYEHNS YCTPOWCTB 3aLLuThbI O @ m n
= Power TecTvpoBaHwe ¢ B3yanu3aumein 1 oLeHKon B NaockocTn PQ (6a30Bble BO3MOXHOCTH) O m H n
Advanced Power TecTvpoBaHwe ¢ Br3yanun3aumein 1 oLeHKoN B NI0CkocTn PQ (paclumpeHHble BO3MOXHOCTI) O @ | n
Advanced TransPlay BocnpowvizBeaeHune n obpabotka annnos COMTRADE, PL4 unu CSV O @ m m
Transient Ground Fault? MopenunposaHue K3 Ha 3eMto B CeTAX C U30/IMPOBaHHOM U KOMNEHCMPOBAHHOW HENTPasbo Oodmmm
Synchronizer ABTOMaTM4YECKOE UCMbITAHNE CUHXPOHU3VPYIOLLMX YCTPOMCTB U pene KOHTPOS CUHXPOHM3aLMN OO0 m m
Meter McnbiTaHye NPoCTbiX 1 MHOTOMYHKLMOHANbHbIX 3/1eKTPOCHETYNKOB ooodm ||
Transducer McnbiTaHne nsmeputenbHbix NnpeobpasosaTenen ooodm |
PQ Signal Generator MopenvpoBsaHue NnapaMeTpoB KayecTBa 3/1eKTpo3Heprumn no ctaHgaptam IEC 61000-4-30 1 IEC 62586 ooodm |
IEC 61850 Client/Server AsToMaTnyeckue ncnbitaHna SCADA no ctanpapty IEC 61850 Oooomnm | I |
GOOSE Configuration McnbitaHne ¢ ncnonbzosaHnem coobieHnin GOOSE no ctanpapty IEC 61850 Oooodm H N
Sampled Values Configuration | McnbitaHus ¢ ncnonszosaHvem Sampled Values no ctangaptam [EC 61850-9-2 (9-2 LE) n IEC 61869-9 Oooodm |
MNpunoxeHne CMControl P BbicTpoe 1 npocToe NpoBefeHNe NCIbITaHNI 3aLUTHBIX U U3MEPUTENbHbBIX YCTPOWCTB B PYYHOM pexmnme O @ m n
:-E RelaySimTest? CncTeMHOE UCnbITaHWe 3aLyTbl NyTEM MOAENNPOBAHUS pPeanbHbIX CODLITUI B IHeprocucteme OO m m
% & PyHkuUmn Advanced PaclwimperHble hyHKLMM UCnbITaHWs Aud3anTtel TpaHchopmaTopa B RelaySimTest OOooQgm
< 8_ Transformer
c v " "
E % CMEngine r:;is&?;;iiﬁ?#gpOBaHMR' NO3BONSIOLLMIA YNIPABNSATL UCMbITaTeNbHbIMU KoMMnekTamy CMC ¢ nomoLLbo 00 m m
T -
§ % EnerLyzer Live Ei;tgfeiﬁ5:?2;;?;:;:?\3?%“ V3MepEeHN 1 NnapaMeTpoB NepexoaHbIX MPOLLECCOB C MOMOLLbI0 OO0 m
l% g— TransView AHanus nepexofHblx npoueccos Ans dannos COMTRADE Oooodm
g. ADMO Light* TexHUYeckoe 06CNyKMBaHME CUCTEM 3aLLUMThI U yNpaBieHns 0bopyaoBaHemM H B B B
|IEDScout YHuBepcanbHOe NporpaMmmHoe cpefcTso Ans pabotsl ¢ IED IEC 61850 O oo o | I |

Bo Bcex nakeTax cogepskatcs: Binary I/0 Monitor, AuxDC Configuration, ISIO Connect (ISIO 200), Polarity Checker (onst CPOL2).

BkutouaeT nuueHsum Pause Module, ExeCute, TextView
B Copepxutca

1

2 BknoyvaeT nuueHsuio Overcurrent Characteristics Grabber

3 Jnuensus RelaySimTest Takxe Bkto4aeT nnueHsmn Transient Ground Fault n NetSim O 3akasblBaeTcs

4 ADMO Light nopgaepxwusaet go 50 eamHuy, 060pyfoBaHus; B 110601 MOMEHT BO3MOXHO AOOCHALLEHWE A0 NOSHOM BEPCMN OONOJIHUTENbHO



Test Universe

OcHoBHoOW CTaHpapTHbI  PaclumpeHHbIn MonHbIn

LeHTp ynpaesneHus OMICRON u u L m

[aHHble 0ObekTa

nenbitaHum (XRIO) .
MporpammHble mogynn komnaHun OMICRON oTnmryatoTcs NoBbILLEHHON PYHKLMOHANBbHOCTbIO AN

UCMbITaHW 06bIYHBIM METOAOM. biarofaps 3anaTeHToBaHHOM TexHomornm LieHTpa ynpaeneHms
McrbiTaTensbHas ycTaHOBKa, oNo
A OMICRON (OCC) (NeNe naTteHTOB EP 0904548 B1 1 US 6418389 B2) 1x MOXHO 6ecnpelefeHTHbIM
cxignjdm:naapaﬂ)aﬂ 06pazomM 06beAMHSTb C NAaHaMU UCTbITAHUY B OAHOM M TOM Xe JOoKyMeHTe. Takune naaHbl UCrbiTaHnii
ypau JIErKO CO3aBaTh, NOAAEPXNBATL B PaboYeM COCTOSAHMM U PacnpOCTPaHATb.

——  TecTupoBaHWe hyHKUMN T +— B ocHoBHOM pokymeHT OCC cofepXuUT ciefytoLine 31eMeHTbl:

[aHHble obbekTa NCnbITaHNA 3apaHHas B popmate XRIO, cpefia obbekTa MCNbITaHWA NpefHa3Ha-
YeHa 4N onmncaHna/ModennpoBaHnsa BCex MapaMeTpoB 1 HaCTpoeK

—  TecTupoBaHVe hyHKLUMN 2 +— obbekTa UCnbITaHUs. [laHHble N0 0ObEKTY UCMBITAHNN MOXHO BBECTU

BPYYHYIO nnn nmnoptnposaTb. KoHBepTepbl XRIO no3sonstoT

! BbICTPO ¥ NErKO NepeHecTV HaCTPONKN 13 pene B NPOrpamMmMHoe

I
! obecneyeHmne No NPOBEAEHMIO UCTIbITAHUIA.

I_' TectupoBaHue dyHKUMN N ‘_l NHdopmaums ob yctpoi- OnpegeneHa B KOHGUIypaumm anmnapaTtHbix cpeacTs. Mpeacras-
cTBe(ax), BbIxodax, BXodax 1 SIEHVE NIaHa UCMbITAHUI O/19 BCEX MHTErPUPOBaHHbIX hyHKUMI /
COeIMHEHMAX MOfy/1EN UCMIbITAHW.
Mogynu ¢ napameTpamm TUM 1 YUCNIO UHTETPUPOBAHHbIX UCTILITATESbHBIX MOAY/IEN 3aBUCUT OT
UCNbITaHW (TOYKU UCTILITAHUIA  TUMA BbIMOMHAEMbIX UCMbITaHWIA. VCMbITaHUA aBTOMATUYeCKI HacTpa-
nT. 4. MBAIOTCS B 3aBUCMMOCTM OT BHECEHHbBIX U3MEHEHWI B HACTPOMKM

ob6bekTa UCNbITaHUS, NOCIE TOrO Kak 3TN N3MeHeHMWs Bblnn nepeHe-
CeHbl 13 onpeeneHns obbekTa UCNbITaHUS. C MOMOLLIbIO TEXHONOTK
LinkToXRIO nonb3oBaTtenb MMeET AOCTYN KO BCEM NapamMeTpam pese,
BKJ/ItOYas NapaMeTpsbl, onpedensemMle Nob3oBaTeseM, MOXET C

MNX NOMOLLbIO ONPEefeNATe TOYKU UCMbITaHWI, @ TakKe COCTOSIHUSA

OLIEHKMW.
[ononHuTenbHo: rpaduka, MOMOLLb MHXEHePY B MPOLIECCe UCTMBITaHMI (CXeMbl COeQUHEHN,
TEKCTbl UHCTPYKUMIA U T.4. NHCTPYKLMM MO NpoBepKe 1 T. A.), obecneynBaemas Mogynsimum Pause

Module, Text View, ExeCute.

MpoTokon (nocse ncnbiTaHnin) — MNoce UcnbiTaHys aBTOMaTUYeCKK CO3AaeTCs MPOTOKO. Bce
pe3ynbTaTbl UCMbITAaHWIA XPaHATCS B 3aKPbITOM hopmaTe ¢ TOYHbIMU
OaHHbIMU M aBTOMATNYECKOWN OLEHKOM TOYEK MUCMbITaHMN B COOTBET-
CTBUM C gonyckamu. NIpoToKo MOXHO HacTPOUTb B COOTBETCTBUM
c TpeboBaHMAMU opraHm3aumm. PesynbraTbl UCMbITAHUIA MOXHO
akcnopTtuposate B hopmaTtsl RTF, TXT, CSV n XML.

B0O3MOXXHOCTb MOBTOPHOrO UCMOJIb30BaHUS

LokymeHTbl LleHTpa ynpasneHus OMICRON MoxHO yao6HO 1cnosib3oBaTh B kayecTse LWabnoHoB

ANt OANHAKOBBIX UM MOXOXMX 0O6BbEKTOB UCMbITaHWIA: NOC/Ie NPOCTOro Konuposarus danna OCC,
yOaneHus pesynsTaTtoB NpefblayLero CnbiTaHus 1 nepesanycka CMcTembl UCMblTaHWe HaYHEeTCs BHOBb
C TEMW XXe HaCTPOMKamu, KOHUrypaumen n TexXHM4eckMmMm xapaktepuctnkamm. [Ins aHanornyHbix
NCNbITaHWIA, TAE OT/IMYAIOTCS TONIbKO HACTPOMKM (HanprMep, Ha NOACTAHUMAX C HECKOSIbKUMU uaep-
HBIMW JIMHUSIMU), HYXXHO TONbKO ckonunpoBaThk darnn OCC 1 HacTPOMKy NapamMeTpoB. STO NO3BOSISET
3HaYNTENBHO CHU3WTb BPEMS NPOBEAEHMS UCMbITAHWNIA.

Pause Module, Text View, ExeCute

CnepytoLLme NonesHble MHCTPYMeHThl AencTByoT B OCC 1 NOAAEPXKMBAKOT aBTOMATMYeCKOe BbINOHe-
HVe NNaHOB UCMbITaHUN:

Pause Module

Mo3BoNseT ycTaHaBNMBaTb TOYKM OCTAHOBA MPU aBTOMATUYECKUX UCMbITaHUAX. [1pr 3TOM MOryT
BbIaBaTbCs KOMaHbl, KOTOpPble OTOOPaXatoTCs B BUAE BCMIIbIBAOLLUX COOOLLIEHN (HanpumMep, s
N3MEHEHMS CXEMbl MOAKOUYEHMS).

Text View
Mo3BosnsieT oTobpaxaTb TeKCTOBbIV harn uan nor-haris Npu aBTOMaTUYeCcKOM BbINOJTHEHUN
NCMbITAHUNA.

ExeCute

M0o3BONSET BbIMOMHATL BHELWHME NPUIOXEHUS (NpUKNaaHble Nporpammbl) Bo Bpemst paboTbl LieHTpa
yrnpasaeHns Npu aBTOMaTUYECKMX UCMbITaHMSAX C UCNoNb3oBaHneM fokymeHTa OCC (Hanpumep,
aBTOMAaTMYeCKOe M3MEHEHWE HAaCTPOEK pesie BO BPEMS TUTOBbLIX UCTIbITAHU).
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OnpepeneHue ob6bekTa UCNbITaHUSA ¢ nomoLubio XRIO

Bce peneBaHTHble faHHble NCMbITLIBAEMOrO YCTPONCTBA coxpaHsitoTcs B popmaTe XRIO (eXtended
Relay Interface by OMICRON, paclmpeHHbIn nHtepdeinc pene OMICRON). CooTBeTCTBYOWME AAHHbIE
MOXHO NMBO BBECTU BPYUHYIO, MO0, B Ka4ecTBe asibTEPHaTUBHOrO BapmnaHTa, MMMNOPTUPOBATL UX.
Kpome Toro, MOXHO 3KCNopTMPOBaTb NapameTpbl 0ObekTa UCMbITaHWS, CAeNaB X LOCTYMHbIMU B
OPYrvX NaaHax NcnbiTaHum.

®dyHkums LinkToXRIO

LinkToXRIO no3sonsieT ncnbitateNbHbIM MOAYISIM HEMOCPELACTBEHHO UCMOJ1b30BaTh ONpeaeNieHHble
napameTpbl 06beKTa NCnblTaHWA. ECN M3MeHSATCA KOHKPEeTHbIe MapaMeTpbl, M1aHbl UCMNbITaHWNA,
MCNOSIb3yoLLMe 3TN NapaMeTpbl, OOHOBNSTb He HYXHO. MAaHbl UCNbITaHWIA NPOBeAYT NOAPOOHbIe
NCMbITaHUS, NCMOMb3Yys N3MEHEHHbIE NapamMeTpbl.

KoHnsepTepbl XRIO

KoHeepTepbl XRIO obecneunBatoT adpdekTrBHOe Npeobpa3oBaHme AaHHbIX, UMELNXCS B COO-
CTBEHHOW CTPYKTYpe NapamMeTpoB pese. PacTyllas 6ubnmoteka koHeepTepos XRIO npefoctaBnsier
MOZEeNM [aHHbIX Ha OCHOBE XapaKTePUCTMK 3aLLUMTbI 1 JOMYCcKOB (Hanpumep, 30H UMnedaHca, hopMbl
avarpammsl I/t 1 T. A.), OCHOBaHHbIe Ha MapaMeTpax 1 TEXHNYECKNX JaHHbIX, 3apPerncTprpPOBaHHbIX B
PYKOBOZACTBE MO 3KCMyaTalmm yCTPOMCTBA 3aLLMThI.

Protection Testing Library (PTL)

MIHHOBaLMOHHas TeXHOMOorMsa NporpaMMHoro obecneyeHus Ans NpoBefeHNs UCMbITaHNN C UCNOSb-
3oBaHueM LleHTpa ynpasneHus OMICRON, XRIO u LinkToXRIO no3sonsieT BceM nosib3oBaTesisim
co3fgasath cneumnduyeckme WabnoHbl UCNbITaHWI pene, aaanTupoBaHHble Nod dakTnyeckme
napameTpbl pesie. 3To TexHonornyeckas 6asa brubnuoteku ncnbiTaHnin 3awmTsl (PTL, Protection
Testing Library). bubnunoteka npefocTaBAseT MHXEHEPaM MO 3aLLyTe 3M1eKTPOYCTaHOBOK BO3MOXHOCTb
nofy4YmTh NpenmMyLlectsa oT paboTtbl komnaHum OMICRON no MmogenvpoBaHmnio MHOroYHKLMO-
HaNbHbIX YCTPOWMCTB 3aLUMTbl 1 MOCTPOEHMIO NaHOB UCMbITaHWU, @ CIedoBaTeNIbHO, U OT TEXHUYECKOW
N TEXHOSIOTNYECKOM MHPOPMALMK, NOSTyHaeMOl NPU UCMbITaHUSX.

STa 6ubnunoteka npegocTaBnsaeT knmeHTam koMmnaHum OMICRON cBOBOAHbIN JOCTYN K TOTOBbLIM
naaHam UCnbITaHnn 1 Mogdenam pene (koHeepTepbl XRIO), a Takxe dhunsTpam MMnopTa NnapameTpoB
0119 cneunanbHbIX YCTPONCTB 3aLwmThl. JTlobom nonb3oBaTesib MOXET N1erko paclunmpuTb UM BHECTU
N3MeHeHUs B MAaHbl NCAbITaHWI Uan KoHBepTepbl XRIO B COOTBETCTBUM C UHAMBUAYaNbHBIMU
noTpebHOCTAMMU KIINEHTa.

BrbnunoTeka NOCTOSIHHO AOMONHAETCA U NOAAEPXKMBAETCS B paboyeM cocTosHmu. Hanpumep,
bubnunoTeka obecneumBaeT 4OCTyN K WabnoHam 1 koHBepTepaM XRIO ons pene 3awuTbl reHepaTopa,
JNIVHW 1 CUIOBOTO TpaHcdhopmaTopa. MogaepXmnsatotcs cneymansHble TUMbl pene ABB, Alstom, GE,
Mitsubishi, Reyrolle, Schneider, SEL, Siemens, Toshiba v pene gpyrux nponssoautenen.

MpenmyLlecrsa:

> DKOHOMUSI TPYOA M BPEMEHW: KakK MPaBUI0, XapakTepuCTUKKN pene 1 WabnoHbl UCMbITaHNN NPUXO-
ONTCS co3MaBaTh BPy4YHyto. Heobxoamnmble napameTpbl pesie MOXHO cpa3y BBecTu B koHBepTep XRIO,
4TOObI MPOCMOTPETL N UCMbITaTb KOHKPETHbIE XapPaKTEPUCTUKK.

> IMNopT napameTpoB: NapaMeTpbl pesie MOXHO NepeHecT BPYYHYIo Nv aBToMaTnyecku (Hanpu-
Mep, NCNonb3ys hUNLTPLI UMMOPTa NapaMeTPOB Pa3MYHbIX TUMOB pese).

> bubnunoTteka 3HaHWit: YacTo paboTa pene xapakTepusyeTcs 0CoObbIMM CBOMCTBAMMU, HTO AenaeT
NCMbITaHUS CNIOXKHBIMU U 3aTPATHLIMU MO BPeMeHW. Npu Ncnosib3oBaHmmy anos 6ubanoTekm
Nnonb30BaTeNM NONYYAIOT PSL NPENMYLLECTB OT MCMOb30BaHMUS Hoy-xay komnaHun OMICRON B
061acTy peleHns NPUKIaaHbIX 3aau.

> lporpaMmMrpoBaHmne He TpebyeTcst: ANs WabNOHOB UCMbITAHWMN BUBNNOTEKN HE HYXKHO BbINMONHATb
nporpaMMmnpoBaHne NN N1McaTb CLIEHAPUN.

> OTkpbiTas cuctema: wabnoHsl PTL n koHBepTepbl XRIO NoAHOCTLIO OTKPbLITHI. [T03TOMY MX MOXHO
HacTpamnBaTb B COOTBETCTBUM C KOHKPETHBIMU MOTPEOHOCTAMMY.

brubnnoTeka — 3TO cocTaBHas YacTb CTaHAAPTHOWM NOCTaBKM MPOrpamMMHOro obecneyeHuns
Test Universe 1 ee MOXHO 6ecnnaTHO 3arpy3nTb Ha Beb-caiite KnunenTtckoro noptan OMICRON.
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Test Universe

OcHoBHoOM CTaHOapTHBIN  PacluMpeHHbI MonHbI

QuickCMC n L L L

B0O3MOXXHOCTb BbICTPO M JIEFKO MPOBECTU UCMbITAaHUS B PYYHOM peXXume nop ynpasneHuem MK

> OfHOBPEMEeHHOE ynpasneHne BceMy MMeLLMMUCS TECTOBLIMY CUTHaNamMm (MCTOYHMKIM Hanpsixe-
HUSA 1 TOKY) UcnbliTaTenbHoro komnaekta CMC no amnanTyae, dase n yactote (Makc. BOSMOXHO 22
kaHana')

> YCTaHOBMBLUNIACS PexXmM, yHKLMS NOLWAroBoro M3MeHeHUs an IMHENHOIo 3MeHeHMs s BCex
PU3nNYeCKNX BENNYNH

> Fault Calculator obecneunBaeT pa3fnnMyHble pexmnmbl paboTsl

> /I3mMepeHus BblAePXKKM BpeMeH U

> BekTopHOe oToBpaxeHne 1 NI0CKOCTb MOMHbIX CONPOTUBAEHWNN

QuickCMC nMeeT NPOCTON U MHTYUTUBHO MOHATHbIN MNOMb30BaTENbCKUIA MHTEPGENC C MOLLHBIMM
YHKLUMAMMN 415 BBINONHEHWS UCMbITaHU B PyYHOM pexunme nog ynpasneHnem MK Bcex B1oos
3aLUUTHbIX pene, u3MepuTesbHbIX NpeobpasoBaTenen 1 Apyroro o6opyaoBaHNS.

BbixogHble nornyeckue pyHKUUM

BbIXOAHbIE BENIMYNHBI MOXHO BBECTU NTMBO KNacCUYecknm cnocobom, Kak HanpsixxeHune 1 Tok, Mmbo ¢
MCNOJIb30BaHMEM PEXMMOB BBOJA AJ19 aBCOMOTHBIX N OTHOCUTENbHBIX 3HAYEHWIA MOTHOTO CONPOTUB-
JIeHWS, MOLLHOCTY UM CUMMETPUYECKMX COCTAaBAAIOLLMX. VIX MOXHO onpefenvTs B BUAe LMGpPOoBbIX
3HaYeHNN NMBO NoCcpeaCcTBOM ANHAMMYECKOrO NO3NLMOHNPOBAHMS 31€MEHTOB Ha BEKTOPHOM
Ovarpamme Unm niockoCTU NOSIHOTO CONPOTUBIIEHMS C MOMOLLIBIO MbILLIN.

Fault Calculator

B mozynb QuickCMC BxoguT Fault Calculator, koTopbli aBTOMaTU4Yecky NnpeobpasyeT BBOAVIMbIE
3HaYeHKs, 4ToHbl ONpPeenTb KOPPEKTHBIE BLIXOAHbLIE BEMYMHbI (HanpsixkeHue, TOK 1 ha30BbIi yron)
Ons ogHodasHoro, AByxdasHoro n TpexdasHoro K3, noTokopacnpegeneHune nam cuMMeTpuyeckme
coctaBnstolme. OCTaTouHOE AENCTBYIOLLEE HAMPSKEHWE Y TOK BbIYUCIISIOTCS U TeHePUPYIOTCS
aBTOMATMYeCkU. B COOTBETCTBMM C BbIGPAHHbLIM PEXMMOM 3HaYeHUs oTobpaatoTcs rpadmyeckm

B BUAE BEKTOPOB UM MOSIHOMO COMPOTUBEHUS, @ TakXKe B BUIE LUMDPOBbIX 3HAYEHNI B Tabnuue.

KaHanbl, KoTopble He 3aflaHbl 4J18 aBTOMaTUYeCKOro KOHMUryprpoBaHus, MoryT BbiTb HacTpOeHb! 6e3
orpaHuyeHnin (HecbanaHcMpoBaHHOE reHepUMpPOBaHME CUTHAMOB, PA3fIYHas YacToTa AJ1s Kaxaoro
oTAeNbHOro KaHana v np.). yHkuma Unit Manager no3BonsieT nerko nepektoyaTbes npu obpaboTke
3Ha4YeHW Ha NepBUYHbIe/BTOPMYHbIE, aDCOMIOTHbIE/OTHOCUTESIbHbBIE NI CEKYHIbI/LINKTbI.

Pe>Xum noLaroBoro uav JIMHEMHOro usMeHeHus

PeXX1M MOLLAroBOro UM IMHENHOTO U3MeHeHWs NpefHa3HaYeH 4S8 HaXOXKAEHNS NpeaesbHbIX
3HaAYEHWN, TakMX Kak cpabaTbiBaHWe 1 BO3BPAT UK NycK pese. B nolwaroBom pexviMe paboTsl
BbIGpaHHbIE BEIMYMHBI (TOK, HAMPSXKEHWE, MOMHOE COMPOTUBEHME, MOLLHOCTb U T. A.) YBEINYMBAIOTCS
WM YMEHBLLUAIOTCS MPU HaXaTUM MbILLbIO Ha OnpefefieHHOe 3HayeHve. B pexurme MnMHenHoro
N3MEHEHWS ONPeAEeNeHHbIR LWar MOBTOPSETCS [0 TeX NOp, NOKa He NepektioymTcs BXod (Hanpumep,

B CNlyyae cpabaTbiBaHus pene). DyHKLMS UMMYSIbCHOMO U3MEHEHNS CUTHasIa NO3BOJISET ObICTPO
NPOTECTMPOBATL 3M1EMEHTbI 3aLLMTbI C HAJIOKEHMEM XapaKTepUCTUK (HanprMep, M3MepeHne BEPXHEro
NOPOroBOro 3Ha4YeHWs TOKa).

DyHKLMKN BBOAA/ U3MepeHust

C NOMOLLbI0 ABOMYHBIX BXOAOB UCMbITaTENIbHOMO KOMTIeKTa MOXHO BbIMOMHATE MOHUTOPWHT «CYXNX»
N/ NN NOTEHLMaNbHbLIX KOHTAKTOB, a Takxke COOTBETCTBYIOLLME N3MepeHus BpeMeHu. Kpome Toro,
NOAAEPXKMBAIOTCA CUTHAMbI BUPTYasbHbIX ABONYHbLIX BBOAOB (Ha3HaYeHHble coobuieHnsm GOOSE).2
M3mepeHre BpeMeHM MOXHO (aNbTepHATMBHO) OCTaHOBUTL MO (haKTy pa3pbiBa TOKOBLIX Lienew, 4To
MO3BOJISIET HEMOCPEACTBEHHO OLIEHUTL BPEMS PaboTbl KOHTAKTOB CUIOBOTO BbIK/toYaTens. Takxe
MOTyT BbITb OTOOPaXKeHbI BbIXOAHbIE 3HaYeHUs Npeobpa3oBaTensi, NOACOEAMHEHHOIO K aHanoroBbIM
BXOAaM MNOCTOSIHHOTO TOKa.

DopmMupoBaHue NPOTOKOJIOB

Pe3ynsTaThl UCMbITaHN, BbINOSHEHHbBIX C NTOMOLLbIO QUickCMC, MOXHO COXpaHWUTL 419 AaNbHerLWwero
ncnonb3oBaHus. Kak 1 B ciydae ¢ ApyrumMu ncneitatenbHbiMu Mogynamu, B [0 Test Universe ctunb 1
coflepkaHue nNpoToKosla MOXHO HaCTPOUTb B COOTBETCTBUM C TpeboBaHUsIMU KneHTa. Kpome Toro,
npwv co3gaHum npotokona B QuickCMC npegycmoTpeHa dyHKLMs 610KHOTa, KOTopas No3sonseTt
[00aBNSATh INYHbIE KOMMEHTAPUM K MPOTOKONY.

' Ansa ncnbitatenbHbix komnnekToB CMC ¢ 4oNONHNTEeNbHbIM KOMAOHEeHTOM LLO-2
2 Tpebyetcs moaynb GOOSE Configuration
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OcHoBHOW CTaHAapTHbIN PaclwmpeHHbIn MonHbIv
State Sequencer m u m m

[eHepaTop NocieoBaTeNIbHOCTI COCTOSAHWI State Sequencer npefcTaBnsieT cobon rmbkn ncnbl-
TaTeNbHbIN MOAYNb 415 3aAaHMA BPEMEHW OeNCTBUA U TIOTMYeCKNX YyCI0BUI YepeoBaHMs nocne-
[0BaTeIbHOCTEN COCTOSIHMN. COCTOAHME ONpefenseTcs YyCIOBUAMN Ha BbIXode (HanpsxkeHne 1 ToK,
[OBOVYHbIE BbIXOAb!) M YCIOBUSIMY NS Mepexofa K ciefylolemMy COCTOSIHUI0. HeckonbKo OTAeNbHbIX
COCTOSIHWI MOTYT ObITb 3afaHbl OAHO 3a APYrVM B NOCIe0BaTENbHOCTb UCMbITaHWIA. Mepexof, 13
OJHOrO COCTOSAHWUS B ApYyroe MOXET NPOn30NTK Yepes onpeaeneHHoe BpeMs, Mpu HaxaTum KasumLun,
nocse nosiBNeHNs ycioBuii cpabaTbiBaHUs Tpurrepa Ha ABonyHbIX Bxogax CMC, nubo nocne cpaba-
TbiBaHWS Tpurrepa GPS nnu IRIG-B (Hanpumep, LNt CUHXPOHMU3NPOBAHHbIX ABYXCTOPOHHMWX NMPOBEPOK
¢ Heckonbknmmn CMQ). Takxke BO3MOXHO 3afaHune 3aMKHYTbIX UMKIOB NOCef0oBaTeIbHOCTEN N
NMOCTOSIHHOTO COCTOSIHUS.

OnpepesieHne MHAWBUAYANbHbIX COCTOSAHUMA

B npenenax ogHOro cocTosiHmst Bce CKOHMIypnpoBaHHbIE TECTOBbLIE CUMHASbI (MCTOYHWKI Hanps-
KEHWS 1 TOKY) MCMOJIb3YeMOro UCMbITAaTENbHOIO YCTPOMNCTBA MOTYT ObiTb HACTPOEHbI HE3aBUCUMMO MO
amnnuTyae, hase 1 yactote. NNOMUMO NPSMOro 3aaHNA TOKa Y HaNPAXKEeHNUS, MHTErPUPOBAHHbIN
KanbKynsTop HemcnpasHocTen Fault Calculator no3sonsieT aBTOMaTUYeCKM PacCiUTLIBATL TECTOBbLIE
umznyeckne BennymHel. OHM MOTYT BbITb BBEAEHHI KaK 3HaueHNs npu K3, 3HaueHUst MOLLHOCTY,
CUMMETPUYHbIE COCTABMAOLLME UM 3HAYEHWS MONHOTO CONPOTUBAEHNS (C MOCTOSIHHBIM MCMbITaTeNb-
HbIM TOKOM, MOCTOSIHHbBIM MCMbITAaTEIbHBIM HaNPSXKeHNeM NN C MOOESbI0 CONPOTUBIEHUS NCTOYHMKA
MOCTOSIHHOTO TOKa). KOHTPOJIbHbIE TOUKM A5 ANCTAHLMOHHBIX pesie MOryT ObiTb ONpefeneHbl
ABTOMATMYECKM B MSIOCKOCTU MOJIHBIX CONMPOTUBAEHUI C 0TOBPaKeHNeM HOMUHAbHbIX XapaKTePUCTUK
obbekTa UcnbITaHUN.

N3mepeHune

[na npoBepKky NpaBuibHOM paboTbl pesnie MOryT OblTb YCTAHOBMEHbI YCTIOBUS M3MEPEHUSI BPDEMEHM.
MOXHO 3a[iaTb KOHKPETHOE BpeMs OTK/IMKA 1 AOMNYCKM ANt KaXKA0r0 YCIOBUS U3MEPEeHNs C aBTo-
MaTMYeCKOoW OLLeHKOW pe3ynsTaToB. ECn n3amepeHHoe Bpemsi HaxoauTcs B npedenax 4onycTumoro,
NCMbITaHNE CYUTAETCS «MPONAEHHBIMY, B MPOTUBHOM CllyHae — «HEMPOMAEHHbIM».

MoMUMO M3MepeHUns BpeMeHn cpabaTbiBaHWs (Bcerpa 3anyckaeTcs no cobbiTuio, Hanpumep
OTKJTIOYEHMIO), MOXHO Tak>e MOMyYnTb OLLEHKY COCTOSIHUS Bbixoda. OLeHKa COCTOSAHNS CHUTAeTCs
MONOXUTESIbHOW, eC/IN 3aaHHble COCTOSIHUS Ha BbIXOAAX Pene, MOAK/IYEHHbIX K ABOMYHBIM BXOAAM,
ABNIAOTCS NOrMYECKM UCTUHHBIMY B TEYEHWNE ONpeaesIeHHOro COCTOSHUS.

OueHKa 1 npoTokon

Ycnosus namepeHuns otobpaatotcst B Tabnuue. MNocne 3aBepLueHns NCNbITaHUS B Tabnuve NosBaTcs
hakTn4eckoe N3MepeHHOEe BpeMsi 1 OTKJTOHEHMS, a Takke aBToMaTnyeckas olleHka pesynbraTos. B
nocnenHemM ctonbLe cogepXnTca MHopMaLmMs, NokasbiBatoLwas NPoNLeH TeCT K HeT. Bce curHansi
BpeMeHM (Hanpsi>keHWi, TOKOB 1 [IBONYHbIX BXOLO0B) MOTYT 0TOBpaxaTbcs rpaduyecku ¢ Lienbio
n3y4yeHns peakumu pene. CUrHaabl MOXHO akTUBMPOBAaTb MHAMBUAYaSIbHO, C BO3MOXHOCTbIO MacLUTa-
H6upoBaHMA B onpefeneHHbIX TOYKax BO BpeMeHW. Kypcopbl yNpoLatoT NPOKPYTKY MeXay CUrHanamm
BPEMEHU A5t HAXOXAEHWS 3Ha4YeHWIN B onpefeNneHHoe 3a4aHHOe BpeMs.
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Test Universe

OcHoBHoOW CTaHpapTHbIA  PaclumpeHHbIn MonHbIn

TransPlay m m m m

TransPlay no3BonsieT 3arpy>aTtb 1 BOCMPON3BOANTbL (aiibl NepexofHbIX MPOLLECCOB, COCTOSLLME U3
aHaNoroBbIX HEYCTaHOBUBLUMXCS KOnebaTenbHbIX CUTHANO0B HanpsxeHus 1 Toka. Pansl COMTRADE
MOTYT BOCMPOMN3BOANTLCA aBTOMaTUYECKN. [1py 3TOM MPONCXOANT Nodada 3TUX CUrHaIoB B pesie. 3Tn
CUrHanbl MOTYT NPeACTaBAsATbL CODOM NPOCTbIe rAPMOHUYECKME CUTHaMbI K hakTUYeckne nospexae-
HWS 3HEProcMcTeMbI, 3anmncaHHble ¢ LMdPOBOro perncrpaTopa HeCNpPaBHOCTEN UM PacCiUTaHHble
nporpaMmmon mogennposaHus, Hanpumep, EMTP. InntenbHOCTb BOCNPOU3BEeAeHNS OrpaHnYeHa
TOJIbKO PasMepoM XeCTKOro AncKa.

MO nopnepxunsaet cnepyowime hopmaTsl hainos:

> |EEE COMTRADE (C37.111-1991 1 P37.111/D11-1999) B cootBeTcTBUM C IEC 60255-24 (o9
BOCMPOU3BELEHMS 3anmnceit C HECKOSTbKMMM YacToTaMu Bbibopku Tpebyetcs Advanced TransPlay)

> Microsoft Windows WAV

B TransPlay Take npefycMoTpeHa BO3MOXHOCTb CMHXPOHW3aLUMK ISt UCNOMb30BaHWS C BHELUHMM
TPUITEPOM, TaKUM KakK MMMYbC BPEMEHM C MPUEMHIMKA CMYTHUKOBOM CBSA3N GPS(Hanpumep,
CMGPS 588 + CMIRIG-B).

OcHOBHOM CTaHpapTHbIV PacluimpeHHsbiin MonHbIn
Harmonics u u u u

Mopgynb Harmonics reHepupyeT TeCTOBble CUIHasbl, COCTOSLLME U3 CUTHAIa HaNpPsSXXeHWs Uim Toka
OCHOBHOW rapMOHMKM 1N HANOXEHHbIX FAPMOHMK. B 3aBUCMMOCTM OT MCNOMb3YEMOrO NCMbITaTENbHOO
komnnekta CMC, MOryT BbITb CreHepUpPOBaHbl CUrHas bl ¢ YacToTon A0 3 Ky (Hanpumep, 60-5 rAapMoHK-
ka npwv 50 My nnm 50-a rapmoHuka npu 60 ).

Mopaynb Harmonics no3BonsieT 3a4aBaTb OCHOBHYIO rapMOHMKY TPeX CUTHAN0B HanpsiXkeHUs 1 Tpex
CUIHANOB TOKA U X HaNOXeHUs — Ntoboe coyeTaHne YeTHbIX U HEeYETHbIX FAPMOHMK. [apMOHKKM, Ta-
KM 06pa3oM, MOXHO BBOAUTb INGO B MPOLIEHTHbIX 3HaYEHUSAX, MO0 B abCONOTHbIX. [apMOHMYeckne
CUrHanNbl MOTyT ObITb BbIBEAEHbI HEMOCPEACTBEHHO MM 3KCMOPTMPOBaHbI B Brae darnos COMTRADE.

Mogynb Harmonics MOXeT NCNo1b30BaThCs Kak B PeXMMeE MOCTOSSHHOW Bbl4aun CUrHaNoB, Tak 1 B pe-
XMMe nocsiegoBaTelbHOCTU. B pexnme nociefoBaTelbHOCT MOXHO BBECTU NOC/1eA0BaTE/IbHOCTb,
COCTOSILLYIO U3 TPeX COCTOAHWIA:

1. TMpenBapuTeNbHbIA CUTHAN: OCHOBHAs rapMOHMKa

2. CurHan: oCHOBHas rapMOHMKa 1 rapMOHUKN

3. MocTcurHan: oCHOBHasi rapMOHMKa

Tathep cpa6aTb|BaeT B MOMEHT Noaayvyn rapMOoOHUKN N OCTaHaBNMBAETCA NP NepekitioYeHnn Tpurrepa.
|/|H,D,I/ILI,I/Ipy€‘TCFI BpeMs OTK/IMKa.

OcHoBHoOW CTaHpapTHbIA  PaclumpeHHbIn MonHbIn

Binary 1/0 Monitor m [ m n

Mogynb Binary I/0 Monitor oTobpaxaeT coCTosiHME BCeX ABOMYHbIX BXOLOB Y BbIXOA0B NMOAKTOYEHHbIX
komnnekToB CMC, ABOVYHbIX YCTPOMCTB PacLUMPEHUS, @ TaKXKe BUPTYasbHbIX ABOVYHbIX BXOLOB ON15
coobuyeHmin GOOSE.! OH TakxXe MOXET yka3blBaTb Ha M3MEHEHWS CTaTyca BXOL40B/BbIXOO0B, KOTOPbIe
BO3HMKAIOT B MHTEPBaax MexAay peryaspHbiM 06GHOBNEHUSMY OTOBPaXEHHON MHdOPMaLMKN. T
MOXEeT 0Ka3aTbCsl O4YEeHb MOJIe3HbIM BO BPEMS CO3AaHMS MOC/Ie00BaTeNIbHOCTM UCMbITAaHWUI UK NpU

ee otnagke. DyHKLMS BPEMEHHOIO COXPaHeHKs NO3BOJISET NOJIb30BaATEO «3aMOpaknBaTb» U306pa-
XeHue Ha gucnnee 4ns noapobHOro n3yyYeHns. STOT UHCTPYMEHT 0COBEHHO nose3eH npu pabote

C AIBOVYHbBIMM yCTpOMCTBaMM paclumpeHunst n/unm GOOSE'. TunoBoe npvMeHeHMe 3aK/l04aeTcs B
TECTMPOBAHMM NOTUYECKMX CXEM YNPAaBEHNS YCTPONCTBA YNPaBAEHWS S4ENKON.

OCHOBHbIe BO3MOXHOCTY:

> Bepertcs MOHUTOPUHE BCeX MOACOEAMNHEHHbIX JBOVYHbIX BXOLOB U BbIXOA0B

> PaboTaeT napannesnbHo C NobbIM UcnbITaTeNbHbIM Modynem OMICRON

> /I3MeHeHs NepexodHbIX MPOLIEeCCOB MOTYT ObITb NOKa3aHbl C MTOMOLLbIO hyHKLMK «/13BeLLeHns
N3MEeHEeHWS COCTOAHMSA»

> [lncnnen MOXHO «3aMOPO3UTLY, UCMOSb3YA (PYHKLMIO BPEMEHHOTO COXPaHeHNs

' TpebyeTtcsi mogynb GOOSE Configuration
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OMICRON
OcHoBHoOW CTaHpapTHeIA  PaclumpeHHbIn MonHbIn
CB Configuration m L] m n

Mogynb CB Configuration MogenunpyeT BCnomoraTtesibHble KOHTaKTbl CUI0BOTO BbiktoyaTens (CB)

NNW peksioy3epa BO BpeMsi NPOBefeHMs UCTbITaHUS (415 pene, TpebyoLmx NOAKIOYEHNUS 1 paboThl
3TUX KOHTAKTOB A/151 AOIKHOTO (DYHKUMOHMPOBAHMS). B 3aBUCUMOCTY OT MMEIOLLMXCS ABOUYHbIX
BXOZOB 1 BbIXO[OB, MOXHO MOAeNMpPoBaTh paboTy 04HOMOMOCHOIO UV TPEXMOIOCHOMO CUIOBOTO
BbIKJTIO4aTENS. YCTaHOBIEHHAs BPeMEHHas XapaKTePUCTMKa BbIKtOYaTeNS BU3yan3npyeTcs B
TECTOBOM npefcraBneHnn moaynsa. Paktnyeckmm MogenMpoBaHneM yrnpasnisgeT MMKPONporpaMma
CMC, obecneymBatoLas OTKINKM B pexXnMe peaslbHOro BpeEMEHN MOOEMPOBAHHbIX AOMNOAHUTENbHbIX
KoHTakToB CB (52a, 52b) Ha KOMaHObl BKIHOYEHNSA U OTKITHOYEHWS.

OcHoBHoOW CTaHpapTHeI  PaclumpeHHbIn MonHbIn

Ramping u u u u

MO,ELyJ'Ib Ramping onpenensdeTt NoporoBble 3Ha4eHnd, HanpnMmep MNHNManbHOE 3HavYeHne cpa6aTb|—
BaHUA NN TNCTEPE3NC NePEKTIOYEHUA (T. €. COOTHOoLeHne Cpa6aTbIBaHI/IF|/BOBBpaTa). OH reHepupyet
NINHENHbIE U3MEHEHMSA aMnnnTyasbl, Cba3bl NN HaCTOTbl AN14 BbIXOO0B MO TOKY U HAMPAXEHWUIO.
ABTOMaTI/I3I/IpOBaHHbIe NCNbITaHNA MOTYT BbINONHATLCA C NIVHENHbBIMU N3MEHEHUSAMU, YTO NO3BONSAET
NPOBOANTb NCMbITaHUA KakK MPOCTbIX, TaK N C/TOXHbIX beHKLI,I/II7I. CDyHKLI,I/IOHaJ'IbHaFI rMbKoCcTb JaHHOro
MoAOyNA NO3BONAET BbIMOJIHATL ABa CUHXPOHN3NPOBAHHbLIX OAHOBPEMEHHbIX JNIHEMHbIX U3MEHEHUS
Pa3NYHbIX NepeMeHHbIX (BKJ'IIO‘-Iaﬂ NINHENHOE U3MeHeHNe ABYX KOMMNOHEHTOB OHOI0 1 TOIro Xe
BbIXOOHOrO CUIrHasla, HanpuMep, aMnianTybl rnaBHOM rapMOHNKIN FapMOHI/IK) C IOObIM YMCIom
NINHEMHO N3MEHSIIOLLNXCSH CEFMEHTOB.

Bo3moxHocTu:

> ABTOMAaTUYeCKNe UCMbITaHWSA C UCNOJIb30BaHNEM JIMHENHO M3MEHSIOLLIMXCA NOoc1egoBaTeIbHOCTeN
> OpHOBpPEMEHHbIe NIMHeNHbIe N3MEHEHMWS A1 ABYX HE3aBUCKMMbIX NEPEMEHHbIX U PYHKLMIA (Hanpwu-
mep, B/T)

OnpepeneHve NPON3BOJSILHOrO YMC1a NOCSIe0BaTENIbHbIX CErMEHTOB IMHENHOTO N3MEHEHMSA
Bu3yanbHbIN KOHTPOSb BbIXOAHbIX 3HaYEHWN (MPOCMOTP CUFHANOB M OCLMAIOrPaMM)
BO3MOXHOCTb MOBTOPEHMS UCMBITAHUI CO CTAaTUCTUYECKUMUI pacyeTamm

BblUncieHne cOOTHOLEH WS IBYX M3MEPEHHbIX 3HAaYEHWN, HanpUmMmep, COOTHOLLIEHUS cpabaTbiBaHMsA/
BO3BpaTa

YHUKanbHaa QyHKUMS OTCTyna Ha3ag, A5 ObICTPOro M TOYHOTo N3MepeHus

> OTobpaxeHne pesynsTaToB UCMbITaHWUA C X aBTOMATNYECKOW OLLEHKOW

vV V V Vv

'

OcHoBHoOW CTaHpapTHeI  PaclumpeHHbIn MonHbIn

Pulse Ramping m L] ] n

C nomotypbto Moayns Pulse Ramping MOXHO BbICTPO U TOYHO ONpPeaeNnTb NMYyCcKOBbIe 3HaYeHNS
MHOTOMYHKLMOHaSbHbIX pese. 3TOT MOLyS1b NMO3BOMSET TECTUPOBATL 3HaYeHWs cpabaTbiBaHNS OOHUX
yHKLUM 3aLLmMTbl 6e3 61oKnMpoBaHmsa Apyrnx MYHKLMI 3aWUTbl. DTO NO3BONSET YCTPaHWUTb NOTEH-
UManbHbIA UCTOYHMK owmbok. Micnonb3oBaHme Pulse Ramping Takxke no3sonseT n3bexaTb BbICOKNX
NPOLOSIXKUTENBHBIX UCTIbITAaTENbHbBIX TOKOB AJ1S S/1IEKTPOMEXaHNYECKMX Pefle C BbICOKMM 3HaueHneM
yCTaBKMW.

TunoBble NpUKIagHble 334a4u: UCbiTaHve cpabaTbiBaHNs

> MHOTOMYHKLMOHANbHbIX pesnie ¢ Ay6anpyoLLmMMmn 3n1emMmeHTamm
> MHOFOCTYNeHYaTbIX pene MakCcMMasibHOro Toka

> 3alimMTa reHepartopa v ABuraress

> pesie CKOpoCTu n3meHeHus (Bkntouas df/dt)

Tok OTkJtoYeHne

MpuMep NPUMEHEHWS C pefie MakKCMMaslbHOro ToKa:

YacTo 3almTa OT Neperpy3ky No TOKy OCyLLeCTBASETCA B ABa 3Tana: CTaHAapTHas CTyneHb ¢ 6onee
LNINTENbHBIM BpeMeHeM cpabaTblBaHWs 1 CTYNeHb 3alMThbl C BbICOKOKN YCTaBKOW C O4eHb KOPOTKUM
BpeMeHeM cpabaTbiBaHusi. Pulse Ramping No3BosISeT Nerko M3MepuTh 3HaueHre cpabaTbiBaHUs
Ha CTYMNeHW 3aLLMTbl C BbICOKOW YCTaBKOW: YCTaHOBMIEHHAs AIMTENbHOCTb MMMY/IbCa MeHbLUe, YeM

CTaHOapTHOE BpeMsA Cpa6aTb|BaHI/IFI, M NO3TOMY UMMNYNbCbl HE MHULUNKNPYIOT Cpa6aTb|BaH|/|ﬂ CTaHOapT-
0.5s 155 25s BpeMH HOW CTyneHu.

[>>6A/100ms
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Test Universe

OcHOBHOM CraHpapTHbIV PacluinpeHHsbin MonHbIn

Overcurrent 0 u u u

Mopynb Overcurrent ©cnosib3yeTcs Lt aBTOMATUYECKOrO UCMbITaHUSA HampaBeHHbIX U HeHanpas-
NEHHbIX pesie MakcMMasibHOro TOKa C aBTOMaTUYeCKOM OLeHKOM XapaKTepuUCTMKIN BpeMeHu cpaba-
ThIBaHWsl, HAaNPaBAEHHbIX FPAHWUL, CTYNEHEN 3aLMTbl U COOTHOLLIEHUS cpabaTbiBaHNs/BO3BpaTa pese.
Bnarogapsi BO3MOXHOCTM TMBKOro onpefeneHns HanpasBaeHHbIX FPaHUL, OH Takxke XOPOLIO NOAXOANUT
LNS NCTBITAHWS XapaKTepUCTUK pesie 0bHapyXeHWs ycTaHoBMBLLIMXCS K3 Ha 3emnio.

McnbiTaTenbHbIi MOy MOAAEPXKMBAET ONpPefeSieHNe CEKTOPa HanpaBieHus 1 itoboe KoMYecTBo
3/1EMEHTOB NIMHUK, 3a3eMJIEHUS, NPSAMOI NOCIe0BaTENBHOCTM, 06PATHON NOCNEA0BATENILHOCTYN 1
Hy/N1eBOI NocefoBaTeNbHOCTU. 1N KaXAoro aneMeHTa MOXHO MHANBUAYaNbHO BbIOpaTh XapakTepu-
CTUKY cpabaTbiBaHUA 1 0TOBPa3nUTb Ha rpaduke I/t v AnarpaMmMe HanpaBiIeHHOCTU.

B HEM MOXHO OHOBPEMEHHO OMpPeAeNuTb MHOXECTBO TOYEK UCMbITaHUS N1 BCeX Tpebyemblx
KOHTYPOB MOBPEXAEHNS. ITO BO3MOXHO [ANS C/IEAYIOLWMX TUMOB NOBPEXAEHWIA:

> Mexda3zHoe K3

> K3 Ha 3emnio

> Qa3Hoe K3 ¢ nofaBnieHneM ToKa 3aMblKaHWs Ha 3eMIto (415 MpoBepKM asHbIX 3almT H6e3 nycka
3eMISIHbIX CTyneHen)

ObpaTHas NocefoBaTesIbHOCTb

> HyneBas nocnenoBaTeNlbHOCTb

\Y

HpOI’paMMHOQ obecneyeHne HaKlaOblBae€T XapPakTePUCTUKN KaXXO0ro N3 3JIeMEHTOB Ha I'pa(bI/IKe I/t
n onarpaMmme HanpaByieHHOCTU. B nx 4ncno BxogsT Bce aN1eMeHThI, KOTOPbIE pearnpyroT Ha npmnumMme-
HEHHbIN TVN HencnpaBHOCTN. [Na KaXXAon TOYKM UCMbITAHWS BbIMOMHAETCSA OLLeHKa pa6OTb| pene no
[onyckaM Ha M3MepeHure Toka 1 BpeMeHU pa6OTbI.

OCHOBHble 0COBEHHOCTU

> HeorpaHuueHHOe onpefeneHne 3/1eMEHTOB XapakTePUCTUK (TUM XapakTePUCTUKN, CEKTOP
HanpasneHns)

OueHKa KaX oW TOUKM UCMbITaHWUS C y4ETOM BCEX aKTWBHbIX 3/1eMEHTOB

OLHOBpEMEHHas AOCTYMHOCTb BCEX TUMOB 3/IEMEHTOB U XapakTEPUCTUK

McnbiTaHve Ha Bce TUMbl MOBPEXAEHW 1 KOHTYPbI B OLHOM UCTbITAaTEIbHOM Mogy/ie
OnpepaeneHvie NociefoBaTeIbHOCTEN UCTIbITAaTESIbHbIX TOYEK (B OTHOLLEHUM THMa NOBPexXAeH s,
BapuMaLMmn aMnanTyLbl TOKa U Bapuaumm yrna Toka)

McnbiTaHre xapakTepucTukm «cpabaTbiBaHWe/BO3BPAT» C aBTOMATUYECKON OLEHKOM
McnbiTaHre ¢ TOKOM Harpy3ku unu 6e3 Hero

> ABTOMAaTMYeCcKoe COCTaBfEHNE NMPOTOKOIOB

vV V VvV Vv

vV Vv

BpemeHHble xapakTepuUCTUKK MOTYT HEMOCPeACTBEHHO BHOCUTLCA B TabauLbl TOKa/BpPeMeHN 1an
paccymMTbIBaTLCS Ha OCHOBE LLMPOKOrO CNeKTpa NpeABapuTebHO 3aJaHHbIX XapakTepucTuk pene u
peknoysepa. NpeaycMoTPeHbl nepapxmuyecki CTPYKTYPUPOBaHHbIe LWabnoHbl A5 cnefylowmx xapakTe-
PUCTUK pene: c 06paTHO3aBUCMMOW BbIAEPXKKOW BpeMeHM, kak onpegeneHo ctaHgaptom I[EC 60255-4
(BS 142), xapaktepucTuk Tmna IAC 1 n3bmpatenbHbiX KPUBbLIX pesie, OCHOBaHHbIX Ha ypaBHeHuu IEEE
(PC37.112). BapmaHTbl 3TUX XapaKTepuCTUK NOLLAEPXKMBAIOT pefe Hanbosee pacnpoCTpaHeHHbIX
Tunos. K darny wabnoHa MoryT 6biTb fo6aBNeHbl AONOMHUTENbHbIE BapPUAHTbI, B TOM YMC1e KpUBbIE,
nepesefeHHble B Undposyto hopmy ¢ nomolbio momynsa Overcurrent Characteristics Grabber (cm.
Huxe). LLlaBnoHbl ncnbitaHnin n3 6ubnmotekn PTL obecneunBatoT NoAAePKKY ONPefeneHHbIX pene,
yCTaHaB/IMBasa COOTBETCTBME HACTPOEK pene napametpam moayna Overcurrent n npefocraBnss
npuMepbl NoCNefoBaTeNbHOCTEN NCMbITAaHNA.

OcHoBHo CraHpapTHbIn - PaclumpeHHbIn MonHbIn

Overcurrent Characteristics Grabber O u L L

NHcTpymeHT Overcurrent Characteristics Grabber gononHsaeT ncnbitatensHbii Mmogynb Overcurrent.
Mogynb n3snekaeT 06paTHO3aBUCKMMbIE XapPaKTEPUCTUKM CpabaTbiBaHMs pesie MakCUManbHOro Toka
13 rpadpryecknx MaTepranoB. STO MOMOraeT B TeX Clyyasix, KOrAa xapakTepucTika Hemn3BecTHa B Buae
hopMysbl, @ NpefcTaBIeHa TONbKO B rpadyeckom Buae, Hanpumep, Ha M306paxxeHnn B pyKOBOACTBE
K pene.

3TO UHCTPYMEeHTaslbHOe CPeACTBO 3arpy>KaeT OTCKaHMPOBAHHOE N306paXKeHe XxapakTepucTukm

1 HanpasnseT NoNb3oBaTeNnsd no ocsam | 1 t, noovepenHo Npeobpasys B LMPPOBYIO (POPMY AaHHblE
I/t no Bcel NMHMM NOKa3aHHOW 3aBUCUMON XapaKTePUCTUKN cpabaTbiBaHus. Mocne yero Tabnvua
3HaYEeHNN NOJYYEHHON B pe3y/bTaTe XapaKTePUCTUKM NEPEHOCUTCA B UCMbITaTENbHbIA MOAY b
Overcurrent o9 BbINOHEHUSA UCMBITAHUI C aBTOMATUYECKOWN OLLEHKOW.
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OMICRON
OcHoBHOW CTaHAapTHbIN PaclwmpeHHbIn MonHbIn
Distance 0 u u u

Mogpynb Distance obecneynBaeT onpefeneHune v BoINOSHEHWE NCMbITAHWIA ANCTaHLWOHHBIX pene
NOCPEACTBOM OLLEHKM 3/IEMEHTa CONMPOTUBIEHNS C UCMONb30BaHMEM OAMHOUYHBIX XapakTePUCTIK B
npoekumnmn Z c otobpaxeHnem rpaduyeckmnx xapakTepucTuk.

3apaHue xapakTepucTuk pene

Mpaduruecknin pegakTop XapakTepUCTUK NO3BONSET Nerko 1 ObICTPO 3a4aTb HOMUHabHbIE XapakTe-
PUCTNKIN pene 1 HacTponkn. icnonb3oBaHne NpeaBapuTenbHO 3aAaHHbIX MapaMeTpoB NO3BOSET
onpenennTb NyckoBble, OTKITIOYAOLLME, PaCLLMPEHHbIe 30Hbl U 30HbI 6€3 OTK/II0YEeHUIA. YCTaHOBNEeH
MOMHbI NepeyeHb Bcex NpeaycTaHoBIeHHbIX 30H. CTaHAapTHbIN nHTepderic XRIO (cM. cTpaHuuy

11) no3BonseT HeNOCPeACTBEHHO UMMOPTUPOBATL AaHHbIE Pesie 13 NPOorpaMMHOro obecneyeHus
HaCTPOWKKM NapaMeTpoB pese (ec v NOAAEPXKNBAETCS Npomn3BoanuTenemM pene). HacTpokm conpoTus-
NeHVs 30H MOTYT ObiTb BBEAEHbI M OTOOPaXKeHb! B BUAE NEPBUYHBIX U BTOPUYHBIX 3HAYEHWIA.

Co3paHue ucnbiTaHumn

NcnbiTaHnsa onpenensoTcs B NIOCKOCTU NOJIHbIX CONPOTUBNEHUI NOCPEACTBOM BBOAA KOHTPOSIbHbIX
ToYeK B TabnuLy KOHTPONbHbIX TOYek. OTa Tabnuua noapasfensercs B COOTBETCTBUM C Pa3NYHbIMM
KOHTypaMu ¢ HencnpasHocTaMu (A-N, B-N, C-N, A-Bn T. .). B oiHO 1 TO e BpeMsi MOXHO onpenenTb
KOHTPOMNbHbIE TOYKM AJS15 HECKOBbKMX KOHTYPOB C HEUCNPABHOCTAMU (Hanpumep, ANs Bcex ofaHodas-
HbIX KOHTYPOB) UM e ANs KaXA0ro KOHTYpa ¢ HeMCNPaBHOCTAMMN OTAENBHO.

Mocne OKOHYaHUSA UCTbITaHWI HAYMHAETCA NOCSIeAoBaTeNIbHasi 06paboTKa CNMCKOB KOHTPOMbHbIX
TOYEeK KOHKPETHbIX KOHTYPOB C HEMCMPABHOCTSIMU. PeakLinsi penie CpaBHMBAETCS C 3a4aHHbIMN
HOMWHaJIbHbIMU HAaCTPOMKaMK, MOC/e YEro BbIMOMHSAETCS aBTOMaTMYecKas oLeHKa (TecT nponaeH

WA HeT). Pe3ynbTaTbl 0TOBpaxatoTcs rpadryeck B MAOCKOCTY MNOSHBIX COMPOTUBNEHNI, @ Takke

B BuAe LUndp B TabnauLe KOHTPONbHbIX Tovek. 15 6onee rnybokoro aHanm3a pesynsraToB Takxke MoryT
6bITb rpaduyeck 0TOGPaKeHbl HANPSXKEHME U TOK, OTHOCSLLMECS K KOHTPOJIBHOM TOUKE, a TakxKe
peakuusi pene. i3MepeHns BpeMeHHOro MHTepBana Mexzay PasnyHbIMU TOYKaMMU MOXHO BbINOHUTb,
NCNOSIb3yst KYPCopbl.

OcHoBHoOW CraHpapTHeIi  PaclumperHbIn MonHbIn

Advanced Distance O [ n u

B nononHeHne kK 0cHOBHbIM hyHKLUMAM Moayns Distance mogynb Advanced Distance obecneunsaeT

cnegyroLme paclunmpenHble hyHKUUK:

> [Tonck 1 npoBepka oxBaTta 30H

> 3afaHne KOHTPOJSIbHbIX TOYEK OTHOCUTENIbHO 30Hbl OXBaTa W yrna JIMHUK («OTHOCUTENbHbIE UCMbITa-
TesbHbIE TOYKM»)

> lcnbiTatenibHas MOAENb «MCTOYHUK MOCTOSAHHOIO UMMefaHca»

> HanoxeHwne Toka Harpy3ku

NcnbiTaHWe Mo TouKaM, MOUCKOBOE M MPOBEPOYHOE UCTbITaHUe
B MCMbITaHWM N0 TOYKaM OANHOYHbBIE TOUYKM BHOCATCS B TabvLy TOYEK UCMbITAHUIA, U MPOUCXOANUT UX
aBTOMaTMyeckas obpaboTka (cM. mogynb Distance).

|_|pl/l NMONCKOBOM UCMbITaHNK OXBAT 30H ONpenendeTca aBToMaTn4eckn. BblinonHsaeTcs nonck nepexo-
A0B MexXAay 30HaMu BAONb NIMHWUIA NOnCKa, onpeneneHHbIX Ha NI0CKOCTM NONTHbIX COI'IpOTI/IBJ'IEHI/IVI, C
Mncnosib3oBaHMeM ONTUMN3NPOBAHHOIO afifoOPUTMa. MoxHO onpenensdaTb cepunto NNHUIM nouncka. Bee
onpeneneHHble TNMHNN NONCKa XPaHATCA B Ta6n|/||_|,e 0151 aBTOMaTNYeCKOn O6pa6OTKVI.

Mpv NPOBEPOYHOM UCMbITAHWUN TOYKM UCMbITaHWUIA aBTOMATUYECKM YCTaHaBNMBAKOTCS Ha rpaHmLLax
LLOMycKa 30H. YCTaHOBKaA BbIMOJHSETCS C MOMOLLBIO M3MEPUTENBHBIX JIMHWUI (KOHTPOMBHbBIX IMHWIA), KakK
NPY NOVNCKOBOM WUCMbITAHNW, HO TOYKM UCTbITaHNA YCTaHOBEHBI TOSIbKO Ha y4acTkax nepeceveHns
KOHTPOMbHbIX JIMHWNIA C LONyCcKamMu 30H. [poBEePOYHOE UCMbITaHWe NpeacTaBaseT cobon addekTnBHOE
BceobbeMITIOLLEE UCTMbITaHME Perle C MUHUMAIIbHBIMU BPEMEHHBIMY 3aTPaTaMy Ha €ro BbIMOJIHEHME.
3T0 No3BONSIET ObICTPO NPOKOHTPOSIMPOBATL faHHbIE Ha COOTBETCTBME TEXHUYECKMM TpeboBaHUAM,
0COBEHHO AN19 TUNOBbIX UCTBbITAHNA.

[l06aBnaTb TOYKM UCMBbITAHWUIA U M3MEPUTENIbHbBIE IMHUK B TabMnLbl MOXHO No-pa3Homy. MapameTpsbl
MOTyT ObITb ONpeaeseHbl C MTOMOLLLIO PYYHOTO BBOAA MM HEMOCPEeACTBEHHO ONpeaeneHsb! B Anarpam-
Me XapaKTepuUcTuK. VIHTeNNeKTyabHbIR Kypcop NOLLEPXMBAET BbIGOP 3HAYALLMX BENMYMH. KOMaHb,
[aHHbIe MbILLbIO, KOHTEKCTHbIE MEHIO 1 «ObICTPbIE KNaBULLM» YNPOLLAIOT BBOL, [aHHbIX.
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Test Universe

Advanced Distance (npogosmxeHue)

Wcnbitanus B mogyne Advanced Distance MOryT BbIMOSHSATLCS € J110ObIM COYETaHNEM UCTIbITAHMIA

MO TOYKaM, MOUCKOBbIX ¥ MPOBEPOYHBIX UCMbITaHWUIA. [PV BbINMONHEHUN UCMBITAHUS BCE TECTOBbIE
HacTpowKkn obpabaTbiBaloTCs NOCe0BaTeNbHO. DTa YHBEPCabHas cucTeMa npednaraeT WUpPoKMi
[Nana3oH MCnbITaTebHbIX BO3MOXHOCTEN. ICMob3ys 3T CBOMNCTBA CUCTEMBI, JIEFKO COBMELLATb
camble passiMyHble MPUHLMMbI Y MHCTPYKLMW MO NMPOBEAEHNIO UCMbITaHWA.

OTHOCUTENbHbIE ONpeaesieHUs UCMNbITaHUS

MolLHOM yHKLMEN SBSETCS BO3MOXHOCTb 3alaBaTb ONpeaeNeHnst UCMblTaTesbHbIX TOYEK OTHOCK-
TeNbHO HOMUHANbHOW XapakTepUCTUKN ANCTaHUMOHHbIX pene (Hanpumep, 90 % 30Hbl 1, 110 % 30HbI
1,90 % 30HbI 2, N T. A.). cnbiTaTeNbHble TOYKWN HE BBOAATCA B aDCOMIOTHBIX 3Ha4YeHUsax R, X, Z nnu
3HaYeHUsIX yrna, a 0bo3HavalTCs Anana3oHaMum 30H 1 YrJIoM IMHKK. ITa XapakTepHasi 0COBeHHOCTb
CUCTeMbl MO3BOJISIET CO3MaBaTh LWabAOHbI UCMbITAHWA, KOTOPbIE MOXHO NCMOMb30BaTb MHOTOKPATHO U
KOTOpble aBTOMaTUYeckX aganTmpyloTca nof pakTnyeckre HacTporkuy pene.

TecToBasi Mofie/lb K UCTOYHUK NMOCTOSIHHOFO MMMeAaHca»

MOMMUMO TECTOBbIX MOAENEN C UCMbITAaTENbHBIM TOKOM UJIN HaMPsSXKEHNEM NMOCTOSIHHON BETMUYNHbI,
moaynb Advanced Distance MofenmpyeT MCTOYHUK MOCTOSIHHOTO COMPOTUBIEHNS, 3Ta MOAESb
MCNONb3YeTCs B TeX CAyHasix, KOrAa BaxKHbl Takne napameTpbl, Kak KO3 dULMEHT NOMHOMO CONpoTMB-
NEHNS UCTOYHWKA.

ToK Harpysku

[lnsa Toro 4To6b6l NPOBEPUTL 0COBLIE PEXMMbI PabOTbl HEKOTOPbLIX Pese, KOTOpble BO3HUKAKOT TONIbKO B
TOM CJlyyae, eciv eCTb TOK Harpy3ku (Hampumep, PexXrM YCKOPEHUS OTKITIOUEHNS ), MOXHO BbIMOSIHUTL
HanoXeHWe ToKa HarpysKku.

UcnbiTaHNe KOHTYPOB C MHOXXECTBEHHbIMU HEMCNPABHOCTAMM B OQHOM UCMbITaTe/IbHOM Mopye
Advanced Distance obecneyvBaeT cneumanbHyo NOAAEPXKKY N8 NPOBEAEHMS UCTbITAHNA KOHTYPOB
C MHOXECTBEHHbIMU HeurcnpaBHocTaMM (L-N, L-L v L-L-L) B npegenax ofHOro ncnbitatesibHoro
moayns. s Bcex pexvrMoB UCMbITaHU (MO TOYKaM, MOMCKOBOrO, MPOBEPOYHOr0) NPedyCcMOTPEHbI
nporpamMMHble 3aknafky C oTAebHbIMY TabnnuamMm ncnbiTaTenbHbIX TOYEK 415 KaXa4oro Tmna
HencnpaBHOCTW. HacTporikn Ans NPOBeAEHNS UCMbITAaHWIA MOXHO MO0 BBECTUN C y4ETOM KOHKPETHOM
cneumnduKm HeMCNPaBHOCTU KOHTYPA, MO0 OHW MOTYT ObITh ONpeAeNeHbl OQHOBPEMEHHO A BCEX
TUMOB MHOXECTBEHHbIX HEUCMPABHOCTEN.

Pacno3HaBaTtenb xapaktepuctuk Distance Characteristic Guesser

Ecnn HoMUHanbHas xapakTepucTika pesie Hen3BecTHa UM XXe HeOOXOAMMO NOCTPOUTL haKTUYECKYHO
hopMy xapakTepucTukm, PyHKLMS pacrno3HaHWs NO3BONMUT aBTOMATUYECKN CreHepMpPOoBaTb NpUMep-
Hyt0 OPMY XapakTePUCTMKIN, OCHOBaHHYIO Ha pe3ysbTaTax MoMCKOBOrO UCMbITaHWS U/ UN UCTbITaHUS
No To4kaM. PaccumTaHHbIe XapaKTePUCTUKM MOXHO COXPaHUTb U MCMOMNb30BaTh B AasbHENLLEM Kak
HOMMWHaNbHble XapakTepuCTKN pene.

MHOrookoHHbIV UHTepenc
Monb3oBaTeNbCcknin MHTEPhENC MOXHO KOHPUIYPUPOBaTL C Y4ETOM UHAMBMAYaNbHbIX NOTPebHOCTEN
KJTMEHTa, NCMONb3ys CreayloLme SNeMeHTbI:

MpocmoTp ncnbiTaHUs

ITOT pexXunM NpocMoTpa oTobpakaeT TabvLbl UCMbITaTeNbHbIX TOYEK 151 UCMBITaHWIA MO ToYKaMm,
NMOWCKOBBIX UCMbITAHUI, MPOBEPOYHbIX UCMBITAHWUI N MIOCKOCTU MNOMHBIX CONPOTUBAEHUA. B 3TOM
pexurmMe NPoCcMoTpa BbIMOMHATCS ONpeaeneHns UcnbiTaHus. Bo Bpemsi 1 mocsie BbINOSIHEHNS
NCMbITaHUS 3TOT PEXMM MPOCMOTPA NOKAa3bIBAET pe3ysbTaThl B BUAE LMMPOBLIX 3HAYEHNN B Tabnunuax
1 rpacmkax Ha NAOCKOCTU MOSHbLIX COMPOTUBIIEHWNIA.

Mpacuk Z/t

3TOT pexum NpocMoTpa oTobpakaeT rpadurk 3aBUCMMOCTU BPEMEHW OTKIIOYEHUS OT CONMPOTUBIIEHMS
BOOJ1b 334aHHOW IMHUM UCNbITAHWIA. JIMHUS MCNbITaHWSA ONPefenseTcs Ha NNOCKOCTU NOMHbIX
COMPOTMBNEHWI UMW NpK BeIOOPe B TabMLax UCbITaHNUiA. Takke MOXHO OnpeaensTs TOUKM UCMbITa-
HWI N NPOCMaTPUBaTb OLLEHKWN B fMarpamme.

BekTopHas anarpamma
Ha BekTOpHOI AMarpamme nokasaHbl BeKTOPbI HaNpsixXeHWst 1 Toka. B cooTBeTcTBYIOLLEN TabnuLe ¢
YUCNEHHBIMW 3HAYEHUAMM TakXe NepeyncsieHbl 3Ha4YeHN CUMMETPUYECKMX COCTaBISIIOLLMX.

MpocmoTp curHana BpemeHu

Mocne 3aBepLUeHMst MO4aYM aBapUMHbIX MapaMeTPOB B 3TOM pexXrMe NPoCcMoTpa OyayT noKasaHsl
HanpsiXXeHue, TOK 1 ABOUYHbIE CUrHASbl. ITO NOJIE3HO AN1A NPOBeAeHUs AeTallbHbIX UCCefoBaHNi
(Hanpumep, N3MepPeHNst BPEMEHMN C UCMONb30BaHMEM KYypCopa).
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OcHoBHOW CraHpapTHeI  PaclumpeHHbIn MonHbIn
VI Starting o u u u

Mogpynb VI Starting npoBepsieT NOTeHLMaN03aBUCMYIO TOKOBYIO MYCKOBYIO XapaKTePUCTUKY, UCMOb-
3yeMYI0 BO MHOTUX AUCTAHUMOHHbIX pene. KpomMe Toro, 3To CpeAcTBO MAeabHO MOAXOANUT A1t MHOTUX
NCMbITaHNN PYHKLMUA MOHUKEHHOTO HaNPSXXEHUS U MakCMManbHOro Toka. [as nobon 3agaHHon
NCNbITaTENIbHOM TOYKN OHO ONpefensieT 3Ha4YeHne nycka, 3Ha4yeHne Bo3BpaTa 1 COOTHOLLEHNe.

MpenmyLlectsa

ABTOMaTN4eCKOe onpefesieHne xapakTeprucTmk

ABTOMaTNYECKOE NCMbITaHNE B COOTBETCTBUM C 3a4aHHbIMU XapakTepucTnkamm
ABTOMaTNYeCKOe onpeaeneHre napameTpoB cpabaTbiBaHWs 1 BO3BpaTa
OTpenbHble XapakTepUCTUKK ANt OAHOMa3HOro 1 MexdasHoro nycka

WNHTYUTNBHO NOHSATHas paboTa ¢ rpamyeckMm n300paxkeHUAMMU UCTbITaHUIA
ScHoe NpefcTaBneHne pesynsLTaToB B BUAe TabnuL nam rpadruyecknx n3obpaxxeHui

VVVV VYV

BosmoxHocTn

> BO3MOXHOCTb Ierko onpefennTts Tun 1 napametpsl K3

> [eHepupoBaHMe peasnbHbIX TECTOBbIX BENMYMH C Mofenamun ogHodasHoro K3 Ha 3emnto, AByxdasHo-
ro u TpexdasHoro K3

> BekTopHasi AnarpaMma c LOMNOMHUTENbHBIM LNMMPOBLIM OTODPaXKeHNEM TECTOBbIX BEMYNH

OcHOBHOM CraHpapTHbIV PacluimnpeHHsbiin MonHbIn

Autoreclosure O u n n

KoHdurypaumsa nocnenoBatenbHOCTEN UCNbITaHWIA A5t PYHKLMN aBTOMATUYECKOro MOBTOPHOrO BKJILO-
yeHust (AMB) 3alLMTHbBIX pene aBnseTca 3hdekTUBHOM 1 dKoHoMALEeN Bpems. Moaynb Autoreclosure
aBTOMaTMYeECKN HaCcTpamnBaeT YC/TIOBUS UCMbITaHWA A5 YCMELHOMo U HeyCrneLIHOro MOBTOPHOMO
BK/ItOYeHMA. Takke aBTOMAaTMYeCKN OLeHNBAIOTCA Takne BaXKHble KpUTepUK, Kak TpexdasHoe OKOHYa-
TeNlbHOE OTKJIIOYEHME B KOHLLE HeyCMeLlHO 3aBepLUeHHON NOCNef0BaTeIbHOCTY.

MoryT 6bITb MPOTECTUPOBAHbI Pesle MaKCMMallbHOrO TOKa, AUCTaHLMOHHbIE Uy anddepeHLManbHbie
pene nuHuW. NMoBpexaeHns 3a4at0Tcs BBOAOM TUMa M NapaMeTpoB NoBpexaeHns. 3Ta hyHKLMS
NOAAEPXKMBAETCS BCTPOEHHbIM KasibkynsitopoM Fault Calculator, KOTOpbI BbIYUCSET BbIXOAHOE
HamnpsikeHne 1 BbIXOAHOWN TOK AJ151 Pa3/IMYHbIX TUMOB HeMCnpaBHOCTeN. [1ns npoBefeHUst NCMbITaHNA
yHKUMK ATIB OMCTaHUMOHHOM 3aLMTbl HEMCNPABHOCTb MOXeT bbITb onpeaeneHa B N0CKOCTH
MOJIHbIX CONPOTUBEHUI.

MocnenoBaTeNbHOCTb UCMbITAHWIA OTO6pa>KaETCF| B Te4yeHmne BCero nepmnoa BpeMeHun, N co3gaeTca
NPOTOKOJ1 CO CMNCKOM COBbITUI N NX OLEHKOW.

OcHoBHo CraHpapTHbin - PaclumpeHHbIn MonHbIn

Single-Phase Differential i [ [ m

Mogynb Single-Phase Differential npegHasHaueH s 6bICTPOro UCnbITaHUs pene avddepeHumanbHon
3aWMTbl TPAHChOPMATOPOB, JINHWNIA, reHepPaToOPOB 1 COOPHBbIX LWNH. OH BbINONHAET 0OgHOda3HbIe
UCMbITaHUS Paboyrx XxapakTepUcTrK (napameTpbl cpabaTbiBaHKs, TECTUPOBAHWE KPYTHU3HbI XapakTepu-
CTUKM) 1 BROKMPOBKM MpY BPOCKax ToKa HaMarHM4YMBaHus (TOPMOXEHME NPU HAIMYMIN FaPMOHWK).

MoryT 6bITb MPOBEPEHbI HACTPOMKM PA3INYHBIX OTBETB/IEHUI, KK SIS HEKOTOPbIX BbIMYLEHHbIX
paHee 3nekTpomexaHuyeckux pene (Hanpumep, Westinghouse HU nnu GE BDD). Ana ucnbitaHus
PaboUMNX XapaKTePUCTUK KOHTPOSbHBIE TOUKM ONPeaensaoTcs B KoopamHaTtax landd/ITopm. Tpaduye-
CKWI NOJb30BATENbCKMA UHTEPMENC 3HAYNTESBHO YNPOLLAET OLEHKY UCMbITAHWI.

Mogynb Single-Phase Differential Takxxe TecTrpyeT yHKLMIO TOPMOXEHUS MPU HATMYNN TAPMOHUIK.

KOHTpOnbHbIe TOYKM A5t 3TON DYyHKUMM onpeaensitoTcs no AuddepeHumanbHOMY TOKY Y MPOLEHTY

COBMELLEHHbIX rapPMOHUK. cnbITaTeNlbHble TOKMU, OTHOCALLMECS K KOHTPOIbHBIM TOYKaM, MOAAI0TCA B
perne, Noc/ie Yero oLeHNBaeTCsA peakums pene.

19



Test Universe

OcHoBHoOW CTaHpapTHeIA  PaclumpeHHbIn MonHbIn

Advanced Differential ] [ n n

Mogynb Advanced Differential npencraBnsieT coboi cCOBOKYNHOCTb UCMbITaTENbHbIX MOLYNeR, KOTopble
€O3[at0T KOMMJIEKCHOE pelleHne ans NPpoBeAeHUs UCNbITaHU cxeM AnddepeHumanbHOM 3amTbl.

OH noaxogunT ona anddepeHLmanbHbIX CXeM 3aLLKThl TPaHCHOPMaTOPOB C KOSIMYeCTBOM 06MOTOK A0
TPEeX 1 KONMYECTBOM KaHanoB A9 nodaym Toka Ao gesaTu.’

KomnnekcHoe MofenmpoBaHue 3almiLaeMoro obbekTa (Hanprumep, CnoBoro TpaHchopmaTtopa),
BTOpMYHOro obopynosaHus (TT, cxema nogkstodeHus TT) 1 XapakTepUCTUK penie obecneynsaloT
[aHHble ON1s BbIYMCTIEHNIA, KOTOPbIe TPebyoTcs AN BbINOAHEHWS UCMIbITAHWA. ABTOMaTUYeCKNA pacyeT
MCNbITaTENbHOIO TOKa YCTPaHSIET BbIMOIHEHME 334a4 BPYYHYIO, KOTOPble TPEOYIOT MHOIO BPeMeHM 1
NP KOTOPLIX IETKO AOMNYCTUTL OLLINGKY. IcnbITaHe KOPPEKTHOCTU paboTbl pesie CTaHOBUTCS MPOCTLIM,
MO3BONAET CIKOHOMMUTL BPEMS U AEHBI .

STOT UCNbITaTeNbHbLIN MOAyb obecneynBaeT:

> WcnbiTanue Bcex Tunos K3 (L-N, L-L, L-L-L)

> McnbITaHns No TOYKaM ¢ NpeaBapuTebHO OnNpeaesieHHbIMN KOHTPOSIbHbIMU TOYKaMU M MOMUCKO-
Bble UCMbITaHUSA

> McnbITaHusa MOTyT CUHXPOHM3UpoBaTbes ¢ GPS nnu IRIG-B ons oBYXCTOPOHHUX NPOBEpPOK (Hanpu-
Mep, auddepeHumanbHas 3almTa nMHUM)

> AHanun3 1 oLeHKy pe3ynsTaToB MO HOMUHANbHBIM XapakTepucTkam 1 gonyckam

> Co3pgaHue NPoToKoNa, BKAoYas rpacduyeckoe npefcTaBieHne pesynsTaTos B BUAE Anarpamm
XapaKTepucTnk

> He TpebyeTcsa 6n0kMpoBKa GYHKLMIA, CBSA3aHHBIX C HaNpsXkeHneM (BaxKHO AN1s NpoBefeHus
NCMbITaHNIN MHOMOMYHKLIMOHANbHbIX pene)

[na TpaHCchopMaToOpOB aBTOMATUYECKMUA pacyeT NoLaBaeMOro Toka OCHOBbLIBAETCS Ha:
LaHHbIX TPaHCOPMaTOPOB (HOMVHAIbHbIE AaHHbIE, BEKTOPHAs rpynna)

ko3 urLmeHTax TpaHchopMaummn 1 coeguHernsx TT

TUMNe HeMCNPaBHOCTK

NoBpeXAEeHHOW / MUTatoLLEeNn CTOPOHe (MepBUYHas, BTOPUYHasS U T. 4.)

TOKe Harpysku

KoppeKLuMM amnnunTyabl 1 hasbl

VV VYV VYV

[Insi 3aWMTHBIX pesie OLeHKa N3MepPeHHbIX 3HaYeHW OCHOBBIBAETCS Ha:
> paboyumx xapakTepucTmkax

> pacyeTe UCKaXeHNU

> yCTpaHeHWW HyneBo Nocef0BaTeNbHOCTY

B ciyyae ncnonb3oBaHus covetaHns CMC v LOMONHUTENIbHOTO YCUINTENS MOZYSIN MOTYT YNpPaBsTh
[0 9 TokaMu Ans yaoOcTBa TECTUPOBAHNS 3aLLNTbI TPEXOOMOTOYHbIX TPaHCHOPMaTOPOB.

[INsi MHbIX NPYMEHEHWIA, HaNPUMep, LS TECTUPOBaHNA AnddepeHUManbHON 3aLLMTbl reHepaTopa,
pacyeTbl TOKa BbINoNHsATCA 6e3 Mmogenun TpaHchopmaTtopa.

NHdbopmaums no yeTtbipem UcnbiTatenbHbiM MogynsM B Advanced Differential:

Diff Configuration

STOT MoZyNb MOAENVPYeT CKBO3HOE BHelHee K3, 4Tobbl onpeaennTb OTCTPOKY 3almTbl Npun K3 BHe
3alUMLLIaeMOi 30HbI. [TOCKONbKY A5 UCCIef0BaHNS YCTONYMBOCTU MOXET NOTPeboBaTbCs MpoBeaeHe
HeCKOMbKMX M3MePeHNin, Moay b NPefoCTaBASET BO3MOXHOCTb CYUTaTh NoKa3aHus pese 4o Havana
npoBefeHus NCNbITaHN. PakTUYeckme 3Ha4YeHMs!, CYUTbIBaeMble € pese B ycnioBusix K3 (pabouunin

1 TOPMO3HOW TOKM Pa3HbIX ha3), MOXHO BBOAWTL B MPOTOKON A5 MOSIHOMO AOKYMEHTabHOrO
NOATBEPXAEHNS.

Diff Configuration ucnsiTsiBaeT:

> BTOPUYHbIE COEAVHEHUS U MPOMEXYTOUHbIe TPaHCHOPMAaTOPbI (31eKTpoMexaHn4eckue n U po-
Bble pese)

> MpaBUIBHOCTb 3af4aHNA NapaMeTPoB LM POBLIX pese (TexHYeckme fdaHHble 3alMaemMoro
obbekTa)

> yCTpaHeHue HyneBoi NocnefoBaTeIbHOCTH

" [Insi NONHOro ncnonb3oBaHus dyHkumoHansHocTv Advanced Differential TpebyeTcs ucnitatensHas cuctema CMC,
obecneynBatoLLas bonee Tpex BbIXOLOB MO TOKY.
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KpuBas TopmoxxkeHus
Mogynb Diff Operating Characteristics TecTupyeT npaBuIbHOCTb PaboTbl paboyein xapakTepUCTUKM
pesie Npu BHELLIHUX 1 BHYTPEHHWX NOBPEXAEHUSIX.

Tokn, NnofaBaeMble B pesie, BbIYUCAAOTCS U3 Nap 3HadYeHul londd/ITopm, 3aaaHHbIx Ha rpadmke
landd/ITopM. ITO NPSIMO COOTBETCTBYET TOMY, Kak MPOM3BOAUTENMN ONPeaenstoT paboyre xapak-
TEPUCTUKI. TpaBUIbHOCTL peakLmn pene, 6bino OTKOYEeHME UK HET, OLLeHMBAETCS OTHOCUTENTBHO
onpefeneHHbIX XapakTepucTuk.

Diff Trip Time Characteristic
DTOT MOZy/b TECTUPYET 3aBUCHMOCTb BPEMEHW OTKITIOUYEHMS OT aMMANTyAbl AnddepeHLManbsHOro
TOKa.

Mopynb Bpemsi PaboTbl 3aluThl U3MEPSIET BPEMS OTKITIOUEHUWS MPU COOTBETCTBYIOLLEM AN depeHLmn-
anbHOM TokKe. [1ns 3afiaHHbIX AnddepeHLmnanbHbix TOKOB aBTOMaTUYECKN BbIYNCISETCS PaKTUYecKunin
TOK NMPW UCMbITaHUAX. VicnbiTaTeslbHble TOYKN ONpefensatoTcs B AnarpamMmme XxapakTepucTk BpeMeHn
NepektoYeHNs, a 3MEPEHNS OLLEHNBAIOTCS OTHOCUTENTbHO [AHHOM XapaKTePUCTUKM.

Diff Harmonic Restraint

Mogynb Diff Harmonic Restraint o6ecnedynBaeT ncnoitaHne GyHKLUMN 6IOKMPOBKN HAa OCHOBE rapMo-
HUK, TakMX Kak OpOCKmM TOKa, HacbllweHne 1 nepeBo3byxaeHne TT. VicnbiTaTesbHble TOYKM onpeaens-
I0TCA Ha AvarpamMme XapakTepucTUKL TOPMOXEHNUS rapMOHMKaMK, rae Kpyeas auddepeHumansHoro
TOKa YepTUTCS Ha (hOHe rapMOHMK UCMbITaTeNbHOMO TOKa.

[Ins MOOENMpPOBaHNS Pa3INYHbBIX YCIOBUIA BPOCKOB TOKa MOXHO OMPefenTs HauyaslbHbIl Pa3oBbIin
COBUWIT MEXAyY rMaBHOW rapMOHUKON 1 rapMOHUKaMU.

OcHoBHoOW CTaHpapTHbIA  PaclumpeHHbIn MonHbIn

Annunciation Checker ] m n n

COBpeMeHHbIe yCTpOI7ICTBa 3alUNTbI BblAAKOT AeCATKN Pa3/IMYHbIX CUTHaNOB O COCTOAHNN o6opy;:|,osa—
HUA NN U3MEPEHHbIX aHaJTOroBbIX 3HaveHnn. Kaxabi curHan MoxeT ObITb OTO6pa>KeH B Pa3JsIN4HbIX
MeCTOMONOXEeHUAX.

Mopgynb Annunciation Checker nomoraeT nHxeHepam no nyckoHanago4HbIM paboTam KOHTPOSIMPO-
BaTb pacnpeneneHne Kaxnoro CoooLLEeHNs NO ero OXMAAEMOMY MECTOMONOXEHWIO (PaHXMPOBaHMe)
N KOPPEKTHOCTb BLIMOMHEHWS MOAKOUYEHWNA. TEXHUYECKMNE YCTOBUS UCTIBITAHNA MOTYT ObITb CO3A4aHbI
[l0 Hayana UCMbITaHW 1 BNOCNeaCTBMM T’MOKO PerynnpoBaThcs BO BPeMs paboThbl UCTbITaHUS.
TexHWYecKme YCIOBUS UCMbITaHWUI BbINOAHAIOTCA B CUrHaNIbHOM MOAynsTope / MofynsTope
MEeCTOMOOXEHMS.

CUrHansl MOAENMPYIOT YCTPOMCTBO 3aLLUMThI U CreHeprpPOBaHbl Kak UCMblTaTesIbHble TOUKMN NN Kak
YCTaHOBMBLUMECS COCTOSIHMSA. CNeLmanmncT no TeCTMPOBAHMIO MOXET BOCMOJIb30BaTbCA HaBUraLmMen
B UCMbITaTeIbHOM MOAy/aTope B 1I060M nopsiake (Hanpumep, CUrHa 3a CUrHaaoM UK pacnosio-
KeHWe 3a pacnonoxeHunem). Kaxgas suelika MooyisTopa COOTBETCTBYET MHAMKATOPY CUTrHana B
KOHKPETHOM MecTe pacrnonioxeHus. OTKNMK MHAMKATOPa OLEHNBAETCS aBTOMaTMYecku. Pe3ynbraTbl
NCMbITaHUA CYMMUPYIOTCS B MPOTOKOJIE UCMbITaHWIA B BUAE TabnuLpl.

Annunciation Checker — TMnuyHoe cpeacTBO A8 NYCKOHAaNaAouHbIX paboT, UCNoNb3yeMoe COBMECTHO

C LeHTpanbHbiM onepatopomM SCADA. OHO cofepXnT pabouunin niaH (CNMcok ToYek) 1 CyxXuT
XOPOLUMM UCTOYHUKOM LOKYMEHTaLMN.
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Power / Advanced Power

WcnbiTaTenbHble Mmogynu Power n Advanced Power Ncnonb3yloTcs B Tex cydasix, Koraa TpebyeTcs uim pekoMeHayeTcs BbINOAHNUTb BU3yanv3aumno
N OLEHKY B CTOXHOW MA0OCKOCTH PQ. 3TV MOAYIN NPUMEHSIOTCS B UCMbITAHUSAX aBapUMHON Pa3rpy3km Ha OCHOBE MOLLLHOCTU MW YacTOTbl, (DYHKLNIA
obecrneyeHust yCTOMYMBOCTU, Taknx Kak QV-3aLLmTa, NapaMeTpoB GIIOKMPOBKM MPU KaUYaHUAX MOLLHOCTU U 3aLLMThl BPALLAIOLLMXCS MALLVH.

OcHoBHoOW CTaHpapTHbIA  PaclumpeHHbIn MonHbIn
Power 0 m (] [

Mogynb Power nogfepxvBaet 6a30Bble UCMbITaHWSA U OLEHKY MO ToYKaMm B naockoctu PQ / S-@.

KomnnekcHoe npefcraBneHmne MOLHOCTY B M10ckocTn PQ

[aHHble, Kacatowmecs nepBMYHON, BTOPUYHON, aBCONOTHOMN MM OTHOCUTENbHOM MOLLHOCTM
MepekntoyeHne ocen PQ npu npocMoTpe

C/I0XHble 3HepreTn4eckmne 30Hbl / 3NeMeHTbI

LononHnTenbHble MOPOroBble 3HAYEHMS HaMPSIKEHWUS 1 TOKa AJ1s1 aBTOMaTNYeCKOW OLEeHKMN
NCMbITaHUS

PeXrMbl HEM3MEHHOTO HaMPSAXEHWS NN HEM3MEHHOIO TOKa

ynpasneHne paboTon ABOUYHbIX BbIXOAOB AJ19 NpefaBapuinHOro, aBapuinHoOro 1 nocsieaBapuinHoro
COCTOSIHUN;

YnydweHHasi obpaboTka 4oMyckoB ¢ abCOMOTHLIM U OTHOCUTENbHBIM LOMYCKOM MO aMMUTyae 1
YrNOBbIM JOMYCKOM

> Touku, onpeneneHHbie kak PQ nnm S-¢ nnn S-cos ¢ (MHA/EMK)

VV V VYV

'

\

'

OcHoBHOW CTaHpapTHbIA  PaclumpeHHbIn MonHbIn
e ————————————— .|
. Advanced Power i ] m n

c B mononHeHue Ko BceM dyHKUMsM Mogyns Power moaynb Advanced Power Takxe npeanaraet
T | AnHaMUyeckme 1 6osee CIoXHbIe PYHKLMM UCTIBITaHWS, Takue Kak niaBHble JINC n nsmeperune
TPAEKTOPUMN Ha OCHOBE XapaKTePUCTUK, OTOBPAaXXeHMe 30H MMMedaHca B M1ockocTn PQ, nsmeHeHmne
4acCToTbl M MHOTOE ApYroe.

E . 5 KOMMEKCHOE JMHEHOE N3MEHeHMe MOLLIHOCTW
= — > CMeXHble CerMeHTbl IMHENHOIO N3MEHEHUA TPAEKTOPUI KaYaHMS MOLLHOCTU U T. 4.
[r— > JlvHelHble n3meHeHust PQ (Boonb npsmoi B niockoct PQ)
> JInHenHble n3smeHeHus S-¢ (BAob Oyrun, onpeaeneHHomn B nnockoctn PQ)
] > [1n1aBHble NN NOLLAroBble U3MEHEHWNS C IMHENHBIM U3MEeHeHWeM BpeMeHun B nnockoctn P, Q, S

nnu ¢ (paspellerve 1 mc)
OueHKa IMHENHOTO N3MEHEHWSI B 3aBUCUMOCTIN OT BPEMEHW, MOPOroBbIX 3HaYeHWI 1 (1K) B
COOTBETCTBUM C ONPeAeSeHHbIMY FPaHNLAMM 3aLLUMTHbBIX 30H
> MopfepxXKa IMHENHOro N3MEHEHUS YacTOThl (HaNPUMep, YyCKOPEHWE UK 3ameasieHne
reHepaTopa)
MpencraBneHve nmnegdarca (RX)
> XapakTepucTrku obbekTa UCMbITaHUS, ONPefeneHHble B MI0CKOCTH RX, Takme Kak OTCyTCTBUE
nons Bo3byXaeHWs v AUCTaHUMOHHas 3allmnTa, MOXHO Npeobpa3oBaTh 1 NoKasaTb B MpeacTaBe-
HUM MOLLHOCTU B N10cKoCcTN PQ
> Mpeobpa3oBaHue NOMHOIO COMPOTUBIIEHNS B 3aBUCUMOCTM OT pexmnma paboTbl (MOCTosiHHOe
HanpsiXXeHne NN MOCTOSIHHbIN TOK)
HacTpoWika 4acToTbl B 3aBUCUMOCTY OT COCTOSIHUSI MPU UCMbITaHUW
TTOBTOPEHWE UCMBbITaHNS CO CTAaTUCTUYECKMM aHaTM30M
3epKasbHblii TOK / TOK HacbILWeHWs LSt BTOPOro TPUMETa No TOKyY, YToObl M36exaTh cpabaTtbiBaHMs
onddepeHLManbHbIX 31€eMEHTOB

'

\

VvV V. V
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OMICRON
OcHoBHoOW CTaHpapTHeIA  PaclumpeHHbIn MonHbIn
Advanced TransPlay m " n "

Mogynb Advanced TransPlay no3sonset cucteme CMC npoBOAWTb UCMBITAHUS C HEYCTaHOBUBLLIMMMNCS
cmrHanamu. C nomolubio Advanced TransPlay MOXHO 3arpy3unTb, MpocMoTpeTb, 06paboTaTh 1
BOCMPOU3BECTU JaHHbIE HEYCTaHOBMBLUErOCA CUIHana, NoJly4eHHble OT aBapuIMHOro perncrpaTopa,
ncnblTaTenbHbIX kKomnnektoB CMC (CMC 356, CMC 430 nnu CMC 256plus) c EnerLyzer nnu nporpamm
MOLENMPOBaHNS ceTW. Peakums yCTPOMCTBaA 3aLuUThl, UCMbITbIBaEMas C MOMOLLBIO TakMX CUrHANOoB,
3aMunCbIBaeTCS U OLLEHNBAETCS, NMOC/IE Yero Co34aeTcs NPOTOKOS UCMbITAHNUNA.

OTOo fenaeT MoAy/b MAeanbHbIM MHCTPYMEHTasIbHbIM CPeACTBOM ANS

> Mouncka NPUYNH HenpaBWabHOM paboTbl pesie € 3anncaMmM aBapuiHbIX NPOLLEeCcoB

> oLeHKM paboTbl pene ¢ hanamm nepexofHblx NPoLEeccoB (HanpumMep, pacyeTbl EMTP)
> [BYXCTOPOHHMX MPOBEPOK

Advanced TransPlay nogaepxvBaet cnegyolmne popmatbl Palninos:
|EEE COMTRADE (IEEE C37.111-1991/1999 1 2013) B cooTBeTcTBUMN C IEC 60255-24, PL4 1 CSV.

Mocne 3arpy3ku darina nepexofHoro NpoLecca YacTb CUrHana, Kotopas 4OXKHA NOBTOPSATHCS,
BbIOMpPAETCs C MOMOLLbO MapKepoB. YacTu curHana MOXHO NOBTOPSTh, HaNpUMep, ANs yBeNYeHNs
npenaBapuinHoro BpeMeHn. Mapkepbl MOXHO YCTaHaBMBaTb, YTOObl OTMeYaTh B 3anWcy BaxHble
cobbITUSA, TakMe Kak BO3HWKHOBeHMe K3, 3anycK, aBapuiiHoe OTKIoYeHne U T. . 3T MapKepbl — OCHO-
Ba AJ15 U3MEPEHNI BPEMEHMU.

MoOMVMO BOCMPOKM3BeAEeHNS CUTHANOB HanpsixeHus 1 Toka, Advanced TransPlay Takxe MoxeT
NOBTOPHO BOCMPOU3BOAUTb IBONYHbBIE CUTHASbI Yepes ABOUYHbIe Bbixoabl CMC. MoryT 6bITb fo6aB-
NeHbl AOMONHUTENbHbIE ABONYHbIE CUTHANbI (HanpUMep, oTNpaBsieMble/NPYHUMAaeMble CUrHab
CUCTEMBI TENEYCKOPeHNs/ TeneoTktodeHrs). Bo BpeMsa BoCcnpomn3BefeHWs B YCTPONCTBO 3aLlUuThl
NOAAIOTCS BbIOPAHHbIE CUTHAMbI HANPSXEHWS, TOKa U ABOWNYHbIE CUTHabl. BocnpounsBeneHne MOXHO
CMHXPOHM3MpPOBaTb NocpeacTsoM GPS, npotokona IRIG-B nnun ¢ nomoLbto Ntoboro BpeMeHHoro
NMMNySbca, NoAaBaeMoro Ha ABOVYHbIN BXOS,

Peakunsi ycTponcTsa 3alumThl U3MepsieTcst Ha ba3e n3MepeHnin BpeMeHn. BO3MOXHbI M3MepeHns

abCoSIOTHOrO Y OTHOCUTENIBHOTO BPEMEHU:

> M3mepeHuns abcontoTHOro BpeMeHU onpeaensioT, HanpruMep, BpeMs 3anycka Uian oTKioYeHns pene
BO BPEMS BOCMPOU3BEAEHWS CUrHana

> V3MepeHns OTHOCUTENIbHOrO BpEMEH W MO3BONSIOT CPABHUTL PeakLIMIO pefie BO BPeMSsi BOCMpPOUn3Be-
[eHNs cUrHana ¢ ero pexvrMom paboTbl, COXPaHeHHbIM B 3anucn (6a3oBbI pexmm)

5TO NO3BONIAET ONpenennTb

> Kak paboTaeT pesie (pasHuLa Mexay 3anmcbio 1 hakTUYeCKM PEXMOM paboTsl BO Bpems
BOCNPOW3BEAEHWS)

> KakK paboTaeT yCTPOMCTBO 3aLLUMThl B OOHUX U TEX XKe YCITOBUSAX

B Advanced TransPlay npegycMoTpeH pexurmM NoBTOpa; 0TObpaxatoTca MHAVMBUAYabHbIE pe3ynbTaTbl
0719 KaxX[4oro NoBTOpa, a Takxke cpefHue apudmMeTnyeckne 1 cTaHgapTHbIE 3Ha4YeHNS OTKITIOHEHNS
(ctaTncTnyeckme yHKLMN).
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OcHoBHoOW CTaHpapTHbIA  PaclumpeHHbIn MonHbIn

Transient Ground Fault ] O n n

Mogynb Transient Ground Fault TecTnpyeT hyHKUMIO onpefeneHns HanpasneHns NepexofHbIX nnmu
YCTaHOBUBLUMXCS MPOLLECCOB 4SS pesie 3aLlMTbl OT 3aMblKaHUA Ha 3eMJTIO B CETSIX C M30SIMPOBaHHOWM
NSIN KOMMEHCMPOBaHHOM HenTpasnblo. OH MOLENNPYET HanpsiKeHNe 1 TOK NepexofHoro npoLecca

BO BpeMs K3 Ha 3eMto Ha OCHOBAHWM 3apaHee 3afaHHOM Mogenn cetn. MogennpoBaHue cetu
MO3BOMAET NPOBOANTb UCMbITaHWS C peanbHbIMKU hOpMaMu CUFHANOB TOKa W HanpsikeHus. Mogesb
MOXET MMUTUPOBATb JIMHMIO 3MeKTponepefayn ¢ 0TNankon. PaccuntaHHble BENMUYUHBI ONPeaensoTcs
napameTpamMu IMHUN N NUTAOLLEN CeTn.

[Ins npoBepKM HanpaBIeHHOCTW pesie 3aLMTbl NPy ycTaHoBMBLIeMcs K3 Ha 3eMto ycTaHOBMBLUMECS
aBapuitHble NapameTpbl MOTYT BblAABaTbCs Ha pesie Nocsie OKOHYaHUs NepexofHoro npouecca.

[ins obecneyeHns ncnbiTaHNs pesie B 060UX HanNpaBieHUsX, BNepes 1 Hasag, Touka K3 MoxeT 6biTb
BblOpaHa Ha pa3NnyHbIX PUOEPHbBIX JIMHUSX.

Mopynb NPOV3BOAUT aBTOMATUYECKYIO OLLEHKY Pe3ynsTaToB UCMbITaHWI Ha 6a3e creumnburyeckmnx
KpuTepues nonb3osatens. O630p BbIXOLHbIX CUTHANOB NPeacTaBieH oTAebHO. OHWM Takke MOryT
6bITb OTOOPAXKEHbBI UM pacneyaTaHbl C aBTOMaTUYeCKM CO3AaHHbIM NMPOTOKOIOM UCTBITaHWUA.
BbINOMHEHWE NCMBITaHWI MOXHO UHULMMPOBATL BPYYHYIO USIN CUHXPOHM3MPOBAaTh, MCMOMb3Ys CUrHaN
BHeLUHero Tpurrepa.

Mogynb 0cobeHHO nosieseH npu:
> HacTpouke pene
> MPOBeEpPKe XapaKTePUCTUKMN HanpaBieHHOCTH pene

CMopennpoBaTb MOXHO TpexdasHble Unu AByxdasHble cucTeMbl (HanpuMep, 41 peLleHns npuknag-
HbIX 331a4, CBA3AHHbIX C UCMbITAaHNEM Ha Xefle3HbIX oporax).

[na komnnekcHoro mogenunpoBaHusa K3 Ha 3emMi1to pekoMeHayeM ncnons3osath RelaySimTest (cm.
ctpaHuuy 30). JnueHsus Transient Ground Fault BktoyeHa B nuueHsmio RelaySimTest.

OcHOBHOM CraHpapTHbIV PaclunpeHrHsbin MonHbIn

NetSim ] O n n

NetSim no3BonsieT nosab3oBaTtenam Test Universe TecTMpoBaTb NOBeAEHME 3aLLUNTHBIX YCTPOWCTB B
YCNOBUSIX peasibHbIX MOBPEXAEHWI C MOMOLLbIO MepexoAHbIx curHanos. CTaHAapTHble KOHPUrypaumm
CeTM C NPOCTON YCTaHOBKOW NapamMeTpoB obecrneunBatoT HeMedleHHOe MOAeIMPOBaHME C MOMOLLbIO
orpaHn4eHHoro Habopa UcnbITaHU.

MprMepbl NpYMeHeHs:

> McnbITaHns pesne B peasbHbIX 3KCNIyaTauMOHHbIX YCTOBUSX

> OnpepeneHne HacTPoeK pese Asi BbINOJHEHUS CIOXHbIX MPUKAAAHbIX 33424 Mo 3awmTe
obopynoBaHus

McnbiTaHmsa yCOBEPLLIEHCTBOBAHHOIO anropmMTMa 3aLLmThl

HeuncnpaBHOCTb Ha OAHOUEMNHbIX IMHUAX, NapanienbHbIX TMHUAX (B T.4. C B3aUMOVHAYKLUMEN),
NINHUAX C YETBEPTLBOIHOBLIMY KOAKCUaTbHbIMM OMOPaMU 1 TPEXKOHLEBbLIX IMHUSX
[ByXCTOPOHHME NPOBEPKM C CUHXPOHM3aUnen BpeMeHun GPS nnu IRIG-B

KonebaHue cetn / kayaHne MOLHOCTA (CUHXPOHHOE N aCUHXPOHHOE)

Wcnbitanne anddepeHUmanbHOM 3aWmThl C y4eTOM HacbIWweHns TT

vV Vv

VvV V V

JononHuTenbHble hyHKLMN:

> ABTOMAaTUYECKNN MOBTOP UCMbITaHUIN C MEHSIOLLMMUCS NapaMeTpamm

> OKHO NONHOro CONPOTUBNEHMS, BKtoYatoLLiee B cebst 30HbI ANCTaHLMOHHOWM 3aLUnTbI
> [JonoNHWUTENbHbIN 3KCNOPT MOAENMPOBaHHbIX hopm konebaHnin COMTRADE

[na KOMNAEKCHOro CUCTEMHOTO UCMbITaHUS peKoMeHyeM 1cnonb3oBaTh RelaySimTest (cm. cTpaHm-
uy 30). JlnueHsnsa NetSim BkntoveHa B nnueHsmio RelaySimTest.
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OMICRON
OcHoBHOW CTaHpapTHbIA  PaclumpeHHbIn MonHbIn
Synchronizer O o m m

Mogynb Synchronizer MmonenvpyeT ABe cMcTeMbl, KOTOPble HEOHBXOAMMO CUHXPOHU3MPOBaTb. C1cTe-
Ma 1, NpefcTaBasioLLas 3neKTpUYeckyto ceTb, hMKCMpPOBaHa Mo aMMnINTyLe U YacToTe, a B cUcTeMe 2
aMNAWTYOON N HaCTOTOM MOXHO YNpaBsTh, U NPeACTaBsSET 3Ta CUCTEMA reHepaTop N cucTemy, Ans
KOTOpPbIX TPebyeTcs CMHXPOHMW3aLMS.

Mcnonb3oBaHne Mofyns B ofgHohaszHOM pexmnme (Kaxaas cuctema npeactaBieHa oqHUM Hanpsixe-
HUEM) BO3MOXHO € IoBbIM McnbiTateNbHbiM Komnnektom CMC. C komnnektammu CMC 356, CMC 353
nnn CMC 256plus BO3MOXHa CUHXPOHM3aLIMs Tpex (a3 ¢ O4HOM C UCMOIb30BaHNEM OOMOSTHUTENIBHOMO
4eTBEPTOro KaHana HanpsXxeHusa Ang npeacraBneHmns BTopon cucremsl. [Mpu ncnonszosaHnm CMC 430
VN OOMNONHUTENBbHBIX KaHaNoB HanpsxeHnsa CMS 356 BO3MOXHa TakxKe CUHXPOHU3aLUNs OBYX
TpexdaszHbix CMCTEM.

MO aBTOMaTUYECKM O6Hapy)Kl/lT KOMaHAOy BKIOYEHUA CMTOBOI0 BblKNtOHaTENA OT CUHXPOHWU3NPYIO-
Liero yCTpOVICTBa nnn penie KOHTPOIA CUHXPOHU3aUNK N, MPUHAB B paCcyeT BpeMA BKJTIOYEHNA CB,
OLEeHNT, Oblf1a 11 BbINOJSIHEHA CNHXPOHM3aLMA B OKHE CUHXPOHU3aLUnn. lepaBneHme BTOPbIM BbIXOAOM
BapbrpyeTcd B 3aBUCMMOCTU OT Pa3INYHbIX PEXNMOB NCNbITaHWI. YacToTa n aMnnnTyaa Moryt ObITb
JIMHENHO N3MEHEHbI B 3aBUCUMOCTM OT MOCTOSAHHbIX BpeMeHN JIMHENHOTO N3MEHEH WS reHepartopa.

[nsa ycTPOMCTB CUHXPOHM3ALMM C (DYHKLMUAMUN aBTOMATUYECKOM HAaCTPOMKN A5 yNpaBneHWs BTOPbIM
BbIXOLOM MO HaMPSXKeHNIO MOryT NCMOJIb30BaTbCa KOMaHbl ynpasnenus (ft, fL, V1, V1). Ona mogenu-
POBaHMSA CUCTEMbI MO BO3MOXHOCTU BAIMXKE K peaibHOM UMeIoTCs AMHaMMYeckie MOAENN reHepaTopa.
MocnenoBaTeNbHOCTM BblAAYN KOMaHI M3MEHEHMS HAMPSIKEHWS U 4acTOTbl MOXHO NMPOCMaTpuBaTh B
BuAe rpadrkoB, YToObl OTCNeANTL NPOLIECC BbINOMHEHNS CUHXPOHM3ALNN.

CI/IHXpOCKOI'I 0T06pa>KaeT BEKTOP Hanps>XeHA BpalleHNAa CUcTeMbl 2 OTHOCUTENIbHO MOMEHTa
CNHXPOHU3aUNN.
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Test Universe

TecTpoBaHue nsmepu-
OcHoBHoOM CTaHOapTHbIN  PacluMpeHHbI MonHbIA  TenbHoro obopynoBaHWs

Meter 0O 0O O [ ] ]

[0 ceronHsiLIHEro AHst OObIYHbIN MeTOA UCMLITaHUI SNIEKTPOCYETYNKOB 3aKJTHOYASICS B UCMOSIb30BaHUN
CTabubHOro, HO He 04YeHb TOYHOMO UCTOYHMKA, B COYETAHMM C BbICOKOTOYHbBIM 3TasIOHHbIM 3J1eK-
TpocyeTunKom. PeannsoBaHHbIn KomnaHmern OMICRON noaxof no3BosISeT 3HauUTeIbHO YNPOCTUTL
NCMbITAaHNS CHETYMKOB. VICMONb3yst COBPEMEHHYIO TEXHOMOTMIO annapaTHbIX CPeACTB, KOMMNaHMUS
OMICRON npepnaraet ncnbiTaTeslbHble KOMMIEKTbI, KOTOPbIe HACTONBbKO TOUHbI U CTabuIIbHbI, YTO
NCTOYHWNK CUTHaNa caM CTaHOBUTCS 3TaIOHHBIM W AeNaeT UCNOSIb30BaHMe 3TaJIOHHOMO cYeTymnkKa
HEHY>XHbIM.

McnbitatenbHble komnnekTbl CMC (a B ngeansHom cnydae — CMC 256plus nnm CMC 430 ¢ nx
BbICOKOTOYHBIMUW NCTOYHMKAMU HaNPSKeHNS 1 TOKa) He TOIbKO MOAA0T UCTMbITaTeNbHble CUTHasbI, HO
N UMEIOT BXOAbl AN MMMNYIbCOB CHETYMKA, MO3BONAS MPOBOANTb UCMbITAHNSA B PEXMME 3aMKHYTOro
KOHTypa. 15 3TOM Lenn CyLecTBYIOT ONTUYeCKMe CKaHUPYIOLLMe rON0BKM AN19 3axBaTa UMMybCOB,
n31yy4aeMblx cHeTymMKkaMu (MHpakpacHble cBeToaMoabl).

Mogynb Meter no3BonsieT NpoBOANTL UCMbITAHWS SN1EKTPOCHETYMKOB B PYYHOM WM B aBTOMaTMYe-
CKOM pexume. Kaxaas nnHus Tabnmvusl UCNbITaHN NpeacTaBAseT TOUKY UCTbITaHNA, KOTOpasi MOXET
6bITb 3aMnyLLieHa B OAHOM 13 CNIeAYOLLNX PEXMMOB:

WcnbiTaHne nog Harpyskom: To4HOCTb M3mepuTensHoro 61oka (MeTogd Bpems/MOLLHOCTb)
McnbiTaHne MexaHn3Ma:  TOYHOCTb BCEro CYeTYMKa, BKItOYash AMUCnei

CTpobunpoBaHHbIE UCMbITAHUS MexaHW3Ma: VIcnbiTaHne BHYTPEHHMX PErMCTPOB CHETYMKA
McnbiTaHne MeTodoM MHXeKLUMK: bbicTpas nposepka (pa3Boaka, HanpaBfeHue BpalLeHnst)
McnbiTaHne 6e3 Harpysku: OTCyTCTBUME 3amycka Npu HyneBo Harpyske

McnbiTaHne Ha camoxop; 3anyck Npu HU3KUX Harpy3kax

VVVV VYV

B cTonbuax Tabnuubl 0TobpaxatoTcs MHOMBMAYaIbHbIE MAapaMeTPbl UCMbITAHWUIA, KPUTEPUN YCTAHOBKMN
OLeHKM (DoMnycKK, PACHeTHbIV PEXM PaboTbl) 1 Pe3ybTaTbl UCMbITAHWIA, BKTIOYasi OLEHKY NPOXOXAEeHUs
NCMbITaHWR (MPOMAEHO UK HET). [Ng MHOrOhYHKUMOHAbHBIX CHETYMKOB MM CHETYMKOB C ABYMS
HanpaBneHNAMW BpaLLeHus Ha hyHKLUMIO UCNbITaHUa nMeeTcs Tabnnua (Heckonbko Tabnu). McnbimaHns
MOXHO NPOBOAMTb HECKOMBbKO Pa3. B 3TOM csiyyae OTKIoHeHe 0TOBpaXaeTcsi BMECTe C MOrpeLlHOCTbo
CYeTyMKa, YTO NO3BOJISET CAENaThb BbIBOL O KOPPEKTHOCTM UCMbITaHUSt camoro no cebe. OTaeNbHble
3Tanbl UCMbITAHUI (HaNpPUMep, OLLEHEHHbIE Kak HeydauHble (TeCT He NPonaeH)) MOXHO MOBTOPUTL Nocsle
TOro, Kak paboTa ncnbiTaHWs Obina 3aBepLieHa, 6e3 NOBTOPEeHWS BCEro UCMbITaHWS LETMKOM.

TecToBble hr3myeckme BenUYnHbl 0TOBpaxatoTca rpaduyeck NocpeacTBOM BEKTOPHbIX AMarpamm
HaNPS>KeHMs!, TOKa N MOLLHOCTW. MIcnbiTaHe MOXET BbINOHATLCS ¢ toboi cbanaHcMpoBaHHON Un
HecOanaHCMpPOBaHHOW Harpy3KoM Anst ogHOMa3HbIX CHETYNKOB (MW OTAENBHOMO U3MEPUTENBHOTO
3n1emeHTa 3-ha3Horo cyeTymKa), 3-NPOBOAHbIX CYETYMKOB U 4-NPOBOAHbIX CYETUMKOB.

Ona ncneltaHns pexnmMa pa6OTbI CYETYMKOB C rapMOHMKaMn N KOMMNOHEHTaMW NOCTOAHHOIO TOKa
MMeETCa cieayuine CbOprI KonebaHuin TOKOBbIX CUTHAJIOB: C|/|Hyc0|/|,£|,a, CMHycomnOa + rapMoHUKN,
cnHycomnpa + NOCTOSAHHbIN TOK

Mpwv feTanbHOM NPOCMOTPE BCE NapamMeTpbl MOXHO ONpefensiTe He3aBUCMMO A5 Kaxaon dasbl. ns
Kaxaow asbl 1 BCel BPaLLAIOLWENCa CUCTEMbI MOKa3aHa NoJiHasl, akTVBHas U peakTUBHas MOLLHOCTb.
MNopaepXMBaeTCs TECTUPOBaHME CeayoLmX PyHKLMA cHeTYmKa:

mmMnopt/3kcnopt Wh

nmnopt/akcnopt VArh

VAh

12h 1 V2h (noTepu TpaHchoOpMaTOPOB C Harpy3kon 1 6es Hee)

Qh (kon-Bo B Hac)

\

vV V V Vv

Pe3ynbTaThl aBTOMaTUYECKOrO UCTbITaHWS MPUBOAATCS B MPOTOKOJIE UCMbITaHN B BuAe Tabnuu, (ogHa
CTPOKa Ha TOYKY MCMbITaHus). 15 BbINONHEHWS UCMBITAHUI B PYYHOM pexnme npu reHepaumm nodbix
TECTOBbIX PU3NYECKMX BENMYMH BE3 YCTaHOBNEHNS BCE NpoLeaypsl UCMbITaHNR MOXHO BbICTPO Npo-
BEPUTb CHETUMKMN Ha MPaBUIbHOCTb PYHKLMOHMPOBAHWS. B 3TOM pexunme Takxe MOXHO OnpeaenuThb
MOCTOSIHHYIO CHEeTYMKA B TOM CJly4ae, eC/IM OHa HeM3BECTHA NI eCTb COMHEHNSI OTHOCUTESTbHO Hee.

TakXe BO3MOXHa paboTa COBMECTHO C BHELLIHUM 3TaslOHHbIM CHETYMKOM: MPU NMPOBEAEHMMN UCTBITaHWIA
C 3TaSIOHHbIM cyeTymKom 610Kk CMC MCNoNb3yeTcs B Ka4ecTBe NCTOYHMKA TOKA 1 HanpsixkeHus. Bo
BPEMS UCTbITaHWI Mof Harpy3KOoM PErMcTPUPYIOTCA MMMYIbChl UCMBITEIBAEMOrO CYETUMKA, @ TaKXKe
MMMNYNbCbl 3TAaIOHHOTO cYeTYMnKa. MNoceagHNI GOPMUPYET STaOH 15 BbIYNCIEHWS MOMPELLHOCTL.

Kpome Toro, nposepka Ha 3tanoHe k. 0,02 nnu 0,01 % nepef 3anyckoM UCMNbITaHUA NPU UCNONb30Ba-
HNU TEX Xe TOYeK UCMbITaHUN MOXET YCTPaHUTb norpewHocTb CMC 3a cyeT 3arpy3ki KOPPEKTUPYIOLLAX
3HaYeHUn.
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TecTnpoBaHue nsmepu-
OcHoBHoOM CTaHOapTHbIN  PacluMpeHHbI MonHbIA  TenbHoro obopynoBaHUs

Transducer 0 0 0 u u

Transducer no3sonsieT CMC' Bpy4YHytO MM B aBTOMATUYECKOM PeXNME MPOBOAUTL UCTbITaHNS NOBbIX
yHKUMA N3MepeHna Npeobpa3oBaTteneit, a UMEHHO:

®azoBbit yron (V-1, V-V, I-1)
BennunHbl NOCTOAHHOIO TOKa (TOK, HaNpPsXeHne, MOLWHOCTbL)
CpefHee 3Ha4YeHue CUsbl ToKa

> AKTUBHAas MOLLHOCTb (04Ha nav Tpu tasbl)

> PeakTuBHas MOLLHOCTb (0AHa Un Tpu da3sbl)
> NonHas MoLHOCTL (oaHa unv Tpu hasbl)

> YactoTa

> Tok

> HanpsxeHune (da3a Ha 3emnto, hasza Ha dasy)
> CoS

>

>

>

Mogynb nopaepXnBaeT TECTUPOBaHME CIefyOLWLMX TUMOB XapaKTePUCTUK:
> JInHenHasa

> CMellaHHas

> KBagpaTtnyHas

> CUMMeTPUYHas UK aCUMMETPUYHAs

PeXX1M «pyYHOTO NCMbITAHUSA» UCMOMbB3YETCS, €C/IN HEOOXOAMMO NepeHacTPoUTb NpeobpasoBaTesb
n3mepeHun. ns npeobpaszoBaTtens MOXET bbITb CreHepupoBaHa tobasi BxogHas BennyvHa. Kpome
TOro, MOXHO JIerKO NepeKsItoUaThCs MEXAY BaXHbIMM TOUKAMUN XapakTePUCTUK, FAe NMOrpeLlHoCTb
npeobpa3oBaTesnisi NoKa3aHa kKak KOHKPeTHasi BXOLHas BeNvymHa.

ABTOMaTUYECKOE MUCMbITaHVE BKITIOYAET NOC/IeA0BaTESbHbI BIBOA TabMMLbI C 3apaHee onpefeneH-
HbIMW KOHTPOJTbHBIMY TOYKaMMK, a TakKe LOKYMEHTUPOBAHMWE U OLeHKY pe3ynsTaToB. B 3TOT MOMEHT
TOYKM UCMbITAHWI NPeACTaBNAoT cObo BXOASALLYIO BEANUYNHY NpeobpasoBaTenis M3MepeHuii.
[lONONHWTENBHO B KaYeCTBE OMUMM MOXET BbITh BBIMOIHEH aNrOPUTM U3MEHEHMSI BXOLHOTO Hampsixe-
HUS WK HacTOTbl.

MorpeLlHocTs Npeobpa3oBaTens ONpPeaeseTcs CPaBHEHMEM PACYETHOIO CUMHana ¢ hakTUYeckn
M3MepeHHbIM BbIXOLHbIM CUTHANOM. BbiBefieHbl 1 rpathryecky oTobpaxeHsl B AnarpaMmMe OTHOCK-
TeflbHast, abCcotoTHast MOrPEeLLIHOCTb U NOrPELLHOCTb YCTPOMCTBA. ECNN ocyLLlecTBAsIeTCS 3anyck cpasy
HECKOMbKMX UCMbITaHWI, TO 0TOBpaXaeTcs cpefHeapudMeTYeckas NorpeLlHoCTb.

B TabnuLy ncnbiTaTeNbHbIX TOYEK MOXHO A06aBUTb OTAEbHbIE UCMbITATENbHbIE TOYKMN NIIK
nocnefoBaTenbHOCTU. B Tabnuue nokasaHbl: BXOAHAS BE/IMYMHA, BbIXOLHAS BE/IMYMHA, MOrPeLIHOCTb
YCTPOWCTBA N OUEHKa (MCMbITaHve NPONAEHO UK HET).

3anyck BCeX UCMbITaTeIbHbIX TOYEK BO BPEMSi aBTOMATUYECKMX UCMbITaHWI BbINOHAETCH Noc/1eo-

BaTeNbHO. XapaKTepUCT1Ka NepexofHOro Npouecca, BKoyas Bce TOUYKM UCMbITaHWUi (TeCT nponaeH
UNW HeT), oTobpaxaeTcs rpadmyecki. Ecnm Bo BpeMs 3anycka UCMbITaHNn HeOBXOAMMO NPOBEPUTL
yAaneHHble ANCnnen, UCNbITaHUAMM TakKe MOXHO YyNpaBiaTb BPy4HYIO.

MOXHO NPOTeCTUPOBaTL M3MepUTeNbHbIE NPeobpa3oBaTeNn 418 TPEXNPOBOAHLIX (KOHTYP AapoHa)
NV YEeTbIPEXNPOBOAHbIX cMcTeM. TOK 1 HamnpsiKeHne MOXHO CreHepupoBaTh B BUAE YNCTbIX CUHYCO-
MOanbHbIX CUTHANOB UM COBMELLEHHbIX C FAPMOHUKAMK, WA Xe B BUAE KOMMOHEHTOB NOCTOSHHOMO
Toka. MpeobpasoBaTesni HOBOrO MOKONEHWS YacTO HE UMEIOT K1aCcCMYeCcKoro Beixoda MA nnv B
NOCTOSIHHOrO Toka. OHW MK NepeaatoT M3MepeHHble AaHHbIe C MOMOLLbIO MPOTOKO/A NepeaaYm
OaHHbIX WU/ BU3YaNN3MPYIOT 3HAYEHUS Ha SKpaHe. PeXUM «MCrbiTaHUe Pa3OMKHYTOrO KOHTYpa»
NOAAEPXKMBAET UCMbITaHWE 3TOrO TUNa NpeobpasosaTene.

T CMC 256plus, CMC 430 nnn CMC 356 ¢ nnatoi ELT-1. Eciv mozynb Transducer nprobpeTaeTcs BMecTe ¢ HOBbIM
CMC 356, ELT-1 BkitoyaeTcst B nocTasky. MicnbitatenbHble komnnektsl CMC 356 6e3 ELT-1 MoxHO Bnocnencrsum
MOLEepPHM3NPOBaTb.
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Test Universe

TecTnpoBaHue nsmepu-
OcHoBHoOM CTaHOapTHbIN  PacluMpeHHbI MonHbIA  TenbHoro obopynoBaHUs

O O O u ]

PQ Signal Generator

[ns npoBepKu xapakKTePUCTUK N TOYHOCTW YCTPOMCTB KOHTPOJIS KayecTBa 3/1eKTPO3Heprum / aHanusa-
TOPOB TPeBbYEeTCs COOTBETCTBYIOLLEE KanmbpoBoyHoe obopynosaHme. PQ Signal Generator npespallaet
ncnblTaTenbHbln komnaekt CMC (a B ngeansHom cnydae — CMC 256plus nnm CMC 430 ¢ ero BblICOKO-
TOYHbIMW BbIXOAAMM MO HAMNPSIXKEHMIO U TOKY) B CPeACTBO KaMbpoBKM, cnocobHoe reHepnpoBaTh BCe
BMIbl ABJIEHNI KaYeCTBa SHeprum B COOTBETCTBUN €O cTaHgapTom IEC 61000-4-30:

> [pOoMbIWNEHHas YacToTa

Hanps>xeHne ncrouHnka nutaHns

MepuaHne

Mpocankm 1 BbIGPOCHI

OTKIIO4EHME HaNPSXKEHUS

HanpsxxeHnsa nepexofHoro npouecca

HecnmmeTpuryHoe HanpsixeHune

fapMOHMKN

WNHTeprapMoHumkmn

BbicTpble 3MeHeHWs HanpsXXeHNs

VVVVVVYVYVYV

Mogynb PQ Signal Generator UMeeT MOUHbIN 1 Nerkunin B MCNONb30BaHUN HTEPdENC, KOTOPbIV TakxKe
No3BONSET cOYeTaTb Pa3Hble BUAbI ABAEHUI NS KOMMNEKCHbIX UCMbITaHUI.

Ha ocHoBe Tabnuy 1 1 2 ctanpapta IEC 61000-4-15 3ToT Mofynb obecneymBaeT BbIOOPKY NapHbIX
3HaAYEHWI AN 4acToT M BeMUYUH MepuaHus. Kaxaas 13 3Tux nap faeT npeaBapuTensHo onpepeneH-
HOe 3HaueHue Pst, KOTOPOe MOXHO UCMOMb30BaTh A1t KANMMOPOBKYM CHETYMKOB MepLLaHUs. BeninunHy 1
4acToTy MepLaHusi, HauyrHas ¢ 1 ML, nonb3oBaTeNlb MOXET 3afaTb MHANBUAYASIbHO.

B 3aBMCMMOCTI OT TMMa NCMOb3yeMOro ncnbitateNbHoro komnnekra CMC, MOXHO reHepupoBaThb
CUMHabl HANPSIXKEHUSA 1 TOKa C HANOXeHHbIMW rapMoHrkamMu (8o 60-1 rapmoHukm npun 50 My nnn
50-1 rapMoHuKn npu 60 TU) 1 HTeprapmoHvkamu fo 3 K. BennynHbl rapMoH1K MOXHO BBOAUTb
N16B0 B abCOMIOTHBIX 3HAYEHMSAX, MO0 B MPOLLEHTaX OCHOBHOTO 3HaveHWst. Na pacluMpeHHbIX
NPUMEHEHNA MOXHO FreHepUpoBaTh Jaxe NyNbCUpytoLLme rapMOoHMKW. Ecnmn ncnonb3yertca Tonbko
O[lHa MHTEePrapMoHKKa, paspeLleHne 4acToTbl AN Hee cocTaBnsdeT 1 MIL, Kpome TOro, MOXHO 3a4aTb
NtoByI0 KOMOUHALMIO NHTEPrapMOHMK C LIeNTIOYNCIIEHHBIMI 3HAYEHMAMM HacTOTbl.

B kayecTBe NpuMepa yHMBEpCanbHOCTM MOOYNS MOXHO NPUBECTN reHepUpoBaHme LINKINYeCcKmX
nposanos. MybrHy NpoBaa 1 yron BXOXAEHUS MOXHO PerynMpoBaTh He3aB1UCMMO; MUHUMAasbHas
LIMPWHA 30Hbl HEYYBCTBUTENILHOCTW NS NpoBanos coctanseT 300 mkc. [JaHHas hyHKLMS MOXeT
obecneynTb BO3MOXHOCTb MOLENIMPOBAHWS BO3MYLLEHUSI CUCTEMbI C TUPUCTOPHBIM MycKaTeem.

PQ Signal Generator no3BonsieT co3gaBaTth NOCEA0BATENBHOCTM KOMMAEKCHBIX UCMbITAHWIA. DTanbl
NCMbITaHNS MOXHO rPyNNMPOBaTb 1 3anyckaTb NMOBTOPHO Yepes onpefesieHHoe NoJib3oBaTeIeM YUC10
unknoB. Ecnv y o6bekTa UCNbITaHWA NpeyCcMOTPEH ABOUYHbIN BIXOA, €r0 MOXHO UCMO/b30BaTh AJ15
aBTOMAaTMYeCKOW OLEHKM pe3ynbTaToB UCMbITaHUA. ECnn B Lienu curHanmsanmm HeT KOHTakTa, OLeHKY
MOXHO Tak>Xe BbIMO/HUTb BPYYHYIO.

PQ Signal Generator no3sonsiet yctaHoBke CMC npoBoAWTL UCMbITaHUs B cooTBeTCTBUM C IEC 62586.
JTOT CTaHdapT onpenensieT MeToAbl UCNbITaHWI Onsa npoBepkn cootBeTcTBus IEC 61000-4. O6wwmpHas
6rbnnoTeka UCNbITaHNI 0becneynBaeT NpoBeAeHME Hauboee TUMOBbIX TECTOB B COOTBETCTBUM C
3TUMK CTaHZaPTaMU.

B npoLunom mcneiTaHe 060pyaoBaHNsS A8 OLEHKU Ka4yecTBa 3JIEKTPO3Heprum TpeboBano 3HaumTenb-
HbIX MHBECTULMI B ONOSIHUTENbHOE UCMbiTaTeNlbHoe obopyaoBaHue. C nomMolbio mogynsa PQ Signal
Generator UcMbITaHWe aHaIM3aTOPOB KayecTBa 3NeKTPOIHEPTUN MOXHO JIEFKO U ObICTPO BbIMOMHUTL C
NMOMOLLbIO UCMbITaTeNbHOMO Kommaekta CMC.

MakeT ucnbiTaHMn n3mMepuTtesibHoOro oGopynosava

Mogynu Meter, Transducer 1 PQ Signal Generator Takxke MOXHO 3aKa3aTb B BUAe NakeTa (QONonHeHne
k nakeTam Test Universe, cMm. cTpaHuLy 9):
> McnbiTaHre n3mepuTensHoro obopynosarus (P0000411)
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OMICRON

CMControl P: npocTble py4Hble UCMbITaHUS

CMControl P ans ncnbitatenbHblx komnaektos CMC co3aaH a8 NpoCTbiX PYUHbIX UCMbITaHUA YyCTPONCTB
3aLUMTbI U U3MepUTENbHOro 060pyAOBaHMA. OTO peLleHne LOCTYMHO B ABYX BapMaHTax: B BUAe cneumanm-
3MPOBAHHOrO YCTPOWCTBA YNPABIEHWS C TMLEBOI NaHenbio 1 B Buae npunoxenus ans MK ¢ OC Windows
n nnaHwetos Android. /cnblTaTenbHble MHCTPYMEHTbI C FOTOBLIMU MOLENAMU NOBPEXAEHNA rapaHTUPYIOT
ObICTPOE NonyyeHne HafleXHbIX Pe3ynbTaToB:

> [poBepKa NOAKIOYEHWS: NO3BONAET ObICTPO NPOBEPUTL NMPOBOLHbBIE COEAMHEHNS N N3MEPUTESIbHbIE BXO-
[bl VCMbITbIBAEMOTr0 YCTPOMCTBA, MPY 3TOM NOALAEPXKMBAETCA NPUMEHEHNe TecTepa nonsipHoct CPOL2

> CpabaTbiBaHve/Bo3BpaT: NO3BONSIET NPOBEPUTH MOPOroBble 3HaYeHMS cpabaTblBaHNA 3aLLUTHBIX pee

> [psiMOI pexXunMm: NO3BONSET MO OTAENBHOCTU KOHTPOMMPOBATb BCE BbIXOAbI UCMbITAaTENILHOO KOMMJIeKTa

> CYeTymK: NCNONb3yeTcst 415 KaNMOPOBKY CHETUYMKOB M1EKTPOIHEPT N U BbINMOSHEHWS UCMBITAHUA NPU
3anycke v 6e3 Harpysku

> Bpewms: no3BonsieT NpoBepuTh Bpems cpabaTbiBaHWsS U Apyrie BpeMeHHble NapameTpbl 3aLLUTHOrO pese

> [1oBTOPHOE BKJItOYEHNWE: MO3BONSET NPOBEPUTH KOIMYECTBO 1 ASINTENbHOCTb LMKIIOB (OYHKLUM
NMOBTOPHOIO BKJIOYEH WS

> BpemeHHble XapakTepucTuki: A5t UCNbITaHUS MHOTOCTYMNeHYaTbIX pesie nnu pene c BpeMsi3aBUuCcUMbIMN
XapakTepucTnkamm

> [IpeobpazoBaTenb: MCMNOb3yeTcs ANs NPOBEPKM M aBTOMATUYECKOW OLLEHKN TOYHOCTM NpeobpasosaTens’

> MynsTMMeTp: NO3BONSET MCMOb30BaTb MHOMO(YHKLMOHANbHbIE BXOAbl UCMbITaTENbHbIX KOMMIEKTOB
CMC g1t aHasIoroBbIX M3MepeHuin'!

Npuno>xeHne CMControl P App

Mpunoxenne CMControl P no3BonseT ynpasnsTe UcnbiTatesibHbiMy Komrnektamu CMC, ncnonssys MK ¢
OC Windows nnu nnaHwet Android. CneynansHblii MUHK-aganTep ¢ MHTepderncom USB 1 noaaepxkom
Wi-Fi obecneunsaeT 6ecnpoBofHOE ynpaBneHue ncnoitatenbHbiMn Komniektamm CMC.2

CkavaiTe becnnaTHyo AeMO-BEPCUIO NMPUNOXEHUS:
> ans MK ¢ OC Windows Ha knneHTckom noptane OMICRON
> Ans nnadweta Android B marasmHe Google Play™

NaHenb ynpasneHus CMControl P

HapexHas nepeaHsas naHenb ynpasnenns CMControl P BbinyckaeTcs ABYX pa3MepoB. E€ MOXHO NprkpenuTb K
nenbitatensHomy komnaekty CMC nnm ncnonb3oBaTb Kak AUCTaHUMOHHbBIV MYNbT YNPaBAeHUs. 3TO YCTPONCTBO
OCHaLLEeHO 7-[IoIMOBbLIM CEHCOPHBIM 3KpaHOM, a 6rarofiapst HaMarHM4eHHOW 3afiHe MOBePXHOCTN ero
MOXHO KpernuTb K CTaslbHbIM MOBEPXHOCTAM. MoApOOHbIe TEXHUYECKME XapaKTePUCTUKM CM. Ha CTpaHuue 51.

NHdopmaums pns oopmneHuns 3aka3oB

CMControl P MOXHO 3aKa3aTb ¢ ucnbitateNbHbiM Komnaektom CMC Kak OTAeNbHO, Tak U B coYeTaHnu ¢ naketom Test Universe. JInueHsns gna
npunoxeHus CMControl P BkntoyeHa B nakeTbl CTaHOAPTHbIN, PaclumpeHHbI 1 MonHbIR (CM. cTpaHuy 9).

CMControl P A CMC: + CMC: + CMControl P
pp CMControl P App CMControl P ans umetowerocss CMC
CMC 356 PO000805 PO000973
P0006256
CMC 256plus PO000709 PO005868
CMC 430 P0000344 P0005881 - -
CMC 353 PO000695 PO005871
P0006257
CcMC 310 PO005873 P0O005872

Ecnn CMControl P 3aka3aH coBmecTHo ¢ 10 Test Universe 1 coBMecTtHO ¢ HoBbiIM CMC, cM. HbopMaumio ans 3akaza CMC Ha cOOTBeTCTBYOLLEN
CTpaHuLe NpoayKTa Ha Hallem Beb-canTe.

LononHuTenbHble CBEAEHMS CM. Ha CTPaHMLLE www.omicronenergy.com/cmcontrol-p nnu B katanore nsgenuns CMControl P.

T CCMC 256plus, CMC 430 nnn CMC 356 ¢ nnaton ELT-1

2 TpebyeTcs ncnbiTatenbHbin komnaekt CMC ¢ nHtepdecHon nnaton NET-2. Micnonb3zosaHue Wi-Fi perynupyetcs TeXHUYeCKUMN HOPMaMU 1 IOPUANYECKUMN
orpaHunyeHnsiMu. YTobbl NONYYMTb LONONHUTENbHbIE CBeAeHNS, 06paTUTeCh B MECTHbIN 0UC Uan kK ToproBomMy naptHepy OMICRON.

3 be3 MO Test Universe
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RelaySimTest

OcHoBHoM  CTaHpapTHbI  PaclumpeHHbin  TonHbIN
RelaySimTest: cuctemHoe ucnbiTaHME 3aLUThI O O u =

RelaySimTest — 3To nporpaMmMHoe obecneyeHmne Ansi CUCTEMHBbIX UCMbITaHWA P3A € MOMOLLbIO UCMbITa-
TenbHbIx komnnektoB OMICRON Ha 0CHOBE MHHOBALMOHHOMO NEePCNeKTUBHOMO NOAXOAA: UCMbITaHNA
He 3aBUCAT OT TUNa pesie, ero U3roToBUTESS, a TakXKe YCTaBOK 1 napameTpoB. OUEeHNBAETCS TONbKO
noBefeHne CMCTEMbI 3alLMThI. DTO CTasIo BO3MOXHbIM 6i1arogaps Moge MpoBaHNO peanucTUYHbIX
cobbITWI B 3HEprocucTeme.

o CpaBHEHMIO C OObIYHBIMU METOAAMM UCTLITAHWUI (TaKMMK KaK TECTUPOBAaHME OCHOBHBbIX MNapa-
MeTpoB ¢ noMoLbto Test Universe) RelaySimTest ropasgo s dektnBHee 06HapyXMBaeT OLLNOKM B
HacTpowKax, Norvke 1 KOHCTPYKLMIN CUCTEMBbI 3aLLMTbl. DTO NMO3BOMSET CneLmanmctam bbicTpee n
TOYHee OLeHNBaTb NOBeLeHMe CMCTEMbI 3aLLMTbI, YeM Korga-nmbo npexge. CoBMmecTHO ¢ Test Universe
MO RelaySimTest cnocobcTByeT 6bonee HagexXHOM paboTe SHEProCUCTEM.

MNpocTtas u rubkas pabora

MpensapuTensHO 3a4aHHbIe LWaBMoHbI MO3BOSIOT OCYLLECTBATL BbICTPbINA U MPOCTON 3amnyck
CTaHO@PTHBIX CUTYaLM UCNbITaHUi. Bonee CloXHble SHEeProcncTeMbl MOLAENNPYIOTCS C MOMOLLbIO
rmbkoro pegakTopa ceten. MpaBubHOe NoBeAeHME CUCTEMbI 3aLLMTbI MOXHO JIEFKO MPOBEPUTL BO
BCEX CLieHapusX MyTem pasMeLLeHnsi MOBPEeXAEHWI 1 paboTbl BbIKtoYaTesis. BoluncieHHble ncnbita-
TeNbHble CUrHabl MOXHO MPOaHanM3npPoBaTb 3apaHee, a 3aTeM BHECTW Yepe3 TECTOBOE YCTPOCTBO.

YpaneHHoe ucnbiTaHue

McnbiTaHne, HanpuMep, CUCTeMbl 3aLLMTbl IMHUK BbINOJTHSETCS 04eHb NpocTo: RelaySimTest aBToma-
TNYECKM BbIYUCISET UCMbITaTe bHblE CUIHabI, @ 3aTEM 3amnyckaeT CUHXPOHU3MPOBaHHOE MO BPEMEHN
BbinosiHeHne ¢ ogHoro MK. McnbitaTenbHoe 060pyfoBaHNE MOXHO CUHXPOHU3MPOBATL C MOMOLLbIO
Beaywmx yacos PTP (Hanpumep, CMGPS 588) nnn CMIRIG-B. Bnocneacteum Bce peakumm 3alnTHoOm
cncTeMbl ByayT OLEHMBATHLCA LEHTPAIM30BaHHO. TO HE TOSIbKO YCKOPSIET 1 YMPOLLAET BbINOSIHEHWE,
HO 1 MOMOraeT yCTPaHWUTb Henoadku. VicnbiTaTenbHbIMM KOMMIEKTaMM MOXHO Takxe ynpasnaTth ¢ MK
B yAaJIeHHbIX MECTax Yepes NHTEPHET-COeNHEHME.

JNornyeckoe ucnbITaHUE U UCMIbITAHUE CXEM

Ba>kHOe ncnbiTaHne NOrMKM B CUCTeMaXx 3almnTbl 0ObIYHO NogpasyMeBaeT CIOXHYI0 NociefoBa-
TeNIbHOCTb COCTOSIHUI, 3amnyckaeMblX KOMaHOaMMN OTK/OUYEHMS 1 BKoYeHNs. bnarofaps 3anatex-
TOBaHHOMY MeToy «MTepaTneHas o6paTHas cBa3b» RelaySimTest MoXeT aBTOMaTUYECKM CO3AaBaTb
NoC/Ie[0BaTEeNIbHOCTb UCTbITAaHWI B COOTBETCTBUM C KOMaHAAMM OTKIOYEHWS N BKIIOYEHNS. DTO,
HanpuMep, 3HaYUTENIbHO YNPOLLAET UCMbITaHWe KOOPANHALMK DYHKLMM aBTOMATUYECKOro NOBTOPHO-
ro BKJIIOUYEHMS B CUCTEME.

MopgkntoyeHre yepes
@ NHTepHeT

- -~

OMICRON
TestSetRemoteAgent

OCHOBHOE NpUMeHeHne
YnaneHHoe ynpasnexune
copHoro MK

X
9
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OMICRON

O6nacTn npumeHeHus

MoactaHuums

> 3awmTa cOOPHbIX WNH: BO3MOXHOCTb MOLENNMPOBAHUS Nt0OOro TMna Tonosorum cOopHbIX LWKH.
OpHoBpeMeHHas nogava B 1l0boe KOIMYecTBO NpucoeamHernin. MogenMpoBaHme NosioXeHNs
pasbeuHUTENEN N MOBPEXAEHNI B KaXO0MN 30He, B TOM YMC/1e B 30HE HEYYBCTBUTENIbHOCTY B
LWMHOCOeaNHNTENBHOM S4enkKe.

> C(xeMa «MofITopa BbIK/to4aTeNst Ha MPUCOeANHEHME»: UCMbITAHME C LLUECTbIO TOKamu. Bo Bpems
NCMbITaHWS He TpebyeTcs n3MeHeHne cxeMbl. [TpoBepka KooparHaumm oboux pene, Hanpumep
YCTPOWNCTBa pe3epBUPOBaHMSA NPW OTKa3e BbiKIoYaTens.

> /1301MpOBaHHbIE NV KOMAEHCUPOBAHHbIE HENTPAJIN: UCMbITaHME CUCTEMbI 3aLLUNTbI MPU HeYCTaHO-
BUBLLUMXCA U HEYCTOMYMBBIX 3aMbIKaHUSAX Ha 3€MJTIO 1 NOCNEAYIOLNX MOBPEXOEHUSX.

> [uddepeHumanbHas 3almTa TpaHcopmaTopa: MoaennMpoBaHme 2 1 3 0OOMOTOYHBIX TPaHC-
dopmaTtopos ¢ PIMH 1 azoperynsiTopom. 3To No3BOSIAET NPOBEPUTH KOHDUIYPALIMIO 3aLLKThI
TpaHchopmaTopa.

JIuHum anekTponepepaumn

> PenenHas TenemexaHunyeckas 3awmTa n auddepeHumanbHas 3almTa IMHUK: UCNblTaHKe 3aLlmnThl,
B TOM 4YMCJIe KaHANIOB CBS3U. YNpaBieHne CXeMoW UCMbITaHUS C OAHOIO KOHLa 6e3 HeobxoaMMocTn
KOOPAMHUPOBATL Kax40e MCMbITaHue Mo TenedoHy.

> ATl1B: MpocToe ncnbiTaHne ogHo- nnu TpexdasHoro AlB ¢ NtobbiM KONMYECTBOM NOMbITOK MOBTOPHO-
ro Bkto4yeHusa. OQHOBPEeMEeHHOEe UCMblTaHWe KOOPAMHALIMN HECKOSIbKINX pene.

> TpexKoHUEBbIe TMHWUW: yNPaBIeHNe BCEMU UCMbITAaTENbHbIMU KOMMANEKTaMu (Tpex nnmn bonee
KOHUEeBas MHNS) ¢ ogHoro MNK 6e3 HeoOXOAMMOCTY KOOPANHMPOBATL UCTLITAHNS MO TeNedoHy.

> [TapanfienbHble IMHUN C B3aUMOWHAYKLMEN: MOAeNNPOBaHMe B3auMonHaykumm BJ1/KJT mexay
y4acTKaMu IMHUN B COOTBETCTBUM C PeasibHOWM Tononornen. icneitaHne MakCMManbHO-MUHUMANb-
HOro pesne npu paboTe MK 3a3eMIeHUN NapanienbHbIX TUHUNA.

> KavyaHus MOLWIHOCTY 1 3alLmMTa NPY acCMHXPOHHOM XOAe: MPOBepKa OTKIOYEHMS U BNOKMPOBKM

MpuMep TOMONOrMM CBOPHO WKHbI npu BbINageHUU U3 CUHXPOHM3MA WM KaYaHUsAX MOLLHOCTU. OBbegnHEHME KaYaHWs MOLLHOCTM C

HencnpPaBHOCTAMU 1 COOBITUAMU Bblk/loHaTens.

> JINHWM C NPOJONBHOM KOMMEHCaLMeN: NCNbITaHNEe KOOPAMHALMK CIOXKHbIX 30H Ha JINHUSAX C
NPOLONLHOM KOMMAEHCaLMeN, B TOM YMCS1e UX BAUSIHUE Ha FPafaunio BpeMEHN.

PacnpepenutenbHas ceTb

> KosbLieBasi cxeMa aBTOMaTU3aLMmM pacnpefesiuTebHOM CETU: OAHOBPEMEHHOE UCTbITaHWE Ha
KaxJoM 6510Kke ynpaBieHus peknoy3epamm B KOJbLLEBOM cxeMe. McnbiTaHnsi NONHONM nocneno-
BaTeIbHOCTW OnepaLuii OT onpefeneHnst MecTonoNoXeHWst HEUCNPaBHOCTU O BOCCTAHOBNEHUS
3HeprocHabxeHus.

> CxeMbl c 0bpaTHOM BIOKMPOBKOM 1 NPOBEpPKa CeTeKTUBHOCTY

NaGopaTopHblie 1 3aBOACKUE UCMbITAHUS
> DKCnlyaTaumoHHble ncnbitanusa no IEC 60255-121
> [lpeaBapuTenbHas kBanudbmnkaums HOBbIX TUMOB pese

YKaszaHue. Bce NcnbITaHWs MOXHO Nerko KOMOUHNPOBaTh.

Mopaep)xmBaeMble UCMbITaTesIbHble KOMMJIEKTbI U MPUHAAIEXXHOCTU

> CMC 356, CMC 353, CMC 256plus, CMC 430, CMC 850, ARCO 400

> bnok CMGPS 588 n CMIRIG-B (anst cMHXpOHW3aunmn BpeMeHU BblAaun CUrHaN0B)
> [1BonyHoe pacwmperue ISIO 200

ApTukyn. KomnnekT nocraBku

P0006620 OpfHa nuueHsms RelaySimTest

MakeT Ans pacnpeneneHHoro TeCTMpoBaHMs, BKITIOYaOLWMIA ABE NNLEH3UN
RelaySimTest n na CMGPS 588

JnueHsns RelaySimTest ans ARCO 400 no3BonsieT NPOBOANTL CUHXPOHHOE
pacnpefeneHHoe cnbiTaHme cxeMbl 610KOB yrpaBeHns pekoy3epamm

P0006621

P0006611

JNnuensns RelaySimTest Takxe BktovaeT nuueHsmm Transient Ground Fault n NetSim (cm.
cTpaHuuy 24).

[ononHuTenbHble CBEAEHMS CM. Ha CTpaHUUe www.omicronenergy.com/relaysimtest unu g katanore
n3penns RelaySimTest.
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EnerLyzer / EnerLyzer Live, TransView

Enerlyzer / Enerlyzer Live npeBpallaeT ncnoitatenbHbli komrnaekT CMC B MHOrOgyHKLMOHabHOe
YCTPOWCTBO U3MEPEHMS, 3anncn 1 aHanmn3a. Kaxabivi U3 ero ABOVYHbIX BXOO4OB MOXHO HacTPOUTb

KaK aHanoroBbIv BXOA, AJ19 U3MEPEHWNI, a 3aTeM C er0 MOMOLLbIO MOXHO HEMOCPeACTBEHHO N3MEPSTh
cpenHekBagpaTnyeckoe HanpsixeHue Ao 600 B achd. Tokn 3MepsioTcst Yepes LWyHTbI ' UM TOKOBble
knew. icnbitatenbHbli koMmnaekT CMC MOXHO MPUMEHSITb B 0ObIYHbIX UCMBITAHUAX 1 OOHOBPEMEHHO
npw n3mepeHuax c nomolubto Enerlyzer / EnerlLyzer Live.

LLInpokui cnekTp NpMMeHeHus

MpunoxeHue EnerLyzer / Enerlyzer Live npefnaraet WWMPOKUA CNEKTP NPEACTABAEHUN N UHCTPYMEH-
TOB aHasM3a: NpsiMble 1 MPON3BOAHbIE N3MEPEHUS MOTYT 0TOOPaKaTbCA Kak YCI0BbIe 3HaYeHNS
(NpenctaBneHne MynsTUMETPA) MW B BULE BEKTOPHOW AMarpaMmmMbl. FApMOHNYECKMIA aHanms obner-
YaeT 1 YCKOPSIET NPOBEPKY COAEPXKAHMS rapMOHUK 1 NO3BOJISIET NONYUYNUTL 3HaYeHNe 0bLero rap-
MOHMYeckoro nckaxernuns (THD). Komnnekt CMC MOXHO Takke UCMoJ1b30BaTh Kak MHOrOKaHa bHbIl
perncTpaTop nepexoaHbix Npoueccos. MporpammHoe obecneyerune TransView (cM. cTpanuuy 33),
KOTOpOE MOCTaB/SETCS B KOMMeKTe, obecneynsaeT 6onee NnogpobHbIN aHann3 AaHHbIX 3HAYEeHUI
nepexoAHbIX MPOLeccoB, COBPaHHbIX TaKUM 06Pa3OM. TU MHCTPYMEHTbI NO3BOJISIOT ObICTPO 1 NIEerko
I0Kan130BaTh OWNOKM 1 OLIEHMBATb COOTBETCTBYIOLLME MapaMeTPbl CUCTEMBI.

TvnoBble NpUKNaaHble 3a4auu:

> YcTpaHeHWe HencnpaBHOCTEN Npu BBOLE B SKCMyaTaLuio Unm Texobcnyxmeanum P3A

> Perncrpauuns nepexofHblX CUrHa0B BO BPeMsi ornepaLmii nepektoveHns

> AHanuns 6pocka Toka HaMarH14YMBaHus B TpaHcopmMaTope (HanpumMep, aHaan3 rapMoHuK Ans
KOPPeKTUPOBKN BNOKMPOBKM)

> AHaNn3 xapakTepucTrK ABuUratens npwv 3anycke (KprBble Toka/HanpsixXeHus, onpegensioliye Bpems
3anycka)

> I3mepeHure 1 aHanmn3 BO BPeMst CUHXPOHM3ALMIN reHepaTopa C MOMOLLbIO PYHKLIMN KOHTPOSIS
CUHXPOHM3aLMK

> [IMarHocTKa BPeMeHHbIX XapakTepUcTK aBTOMAaTUYeCKUX BbIKloYaTeNen 1 nx BCIOMOraTeNlbHbIX
KOHTaKTOB

> AHanu3 HapyLUeHWNA B CUCTEME U OLLeHKa KavecTBa 31eKTPO3IHeprum (B HaCTHOCTU, aHanmn3 n pacyeT
NMOJIHOTro KO3 dULMeEHTa rapMOHWIK)

> O6Lme PyHKLMM n3MeperHns (HanprmMep, NPOBePKM OCTOBEPHOCTM HaMNPSXKeHWs!, TOKa, MOLLHOCTW)

OcHoBHo CraHpapTHbIn - PaclumpeHHbIn MonHbIn
EnerLyzer O O O [

EnerLyzer (P0006601) NnpenoctaBnsieTcs ¢ ucnbitatensHbiMy KoMmnnekTamu CMC 256plus n CMC 3562,

3anucb TeHAEHUUn

BakHble BeNMYMHbI (Hanpumep, cpegHeKBagpaTUYHOE 3HaYeHNe TOKa 1 HaNpPsSXKeH s, YacToTa Uiu
MOLLHOCTb) OTOBPaxatoTca Ha AnarpaMmMe Kak BpemeHHble hyHKLMN. VI3MepeHns B TedeHne AnuTens-
HOrO NMPOMEXYTKa BPEMEHN BO3MOXHbI NP BbiIOOpe HosbLIero nepnofa n3MepeHuii (Hanpumep,
Hedenw, eciv nepuon N3MepeHuii - CekyHabl). 3anvcaHHble AaHHble A8 AansbHenwen obpaboTkm
MOXHO 3KCMopTUpoBaTh B hopmaTt CSV.

Pernctpatop nepexoaHbIX NpoLeccoB

MakcrmarnbHas 4actoTa BbIOOpKM cocTaBnsgeT 28 kI, a MakCMMasibHOe BPeMst 3anmcu 3aBUCUT OT
KOJIMYECTBA MCMOJIb3yeMbIX KaHa/I0B Y BbIOPaHHOM YacTOTbl BbIOOPKYM (Ha OAMH KaHasl, 3anucbiBaeMblit
npw 3 kI, BpeMeHu ans 3anucu Tpebyetca 6onee 5 MunH). 3anucn coxpaHstotca B popmate COMTRADE
(C37.111-1991/1999). Ix MOXHO NpOaHanM3nPOBaTh C MOMOLLbIO TransView.

' B naket EnerLyzer/ EnerLyzer Live BxogaT Tpu wyHTa C-Shunt 1 v Tpn wyHTa C-Shunt 10 (cm. ctpanunuy 59).
2 [ins CMC 356: TpebyeTcs gononHuTenbHoe obopynosarue ELT-1. cnbiTatensHble komnnaekTsl CMC 356 6e3 ELT-1
MOXHO BMOCNEACTBMN MOAEPHN3NPOBATb.

32



L

OMICRON
OcHoBHoOW CTaHpapTHbIA  PaclumpeHHbIn MonHbIn
EnerLyzer Live O O | [

EnerLyzer Live (P0006593) — 3T0 yHMBEpCabHbI U3MEPUTENbHbIA MHCTPYMEHT, CneumansHo
pa3paboTaHHbIn Ansa komnnektos CMC 430.

Kom6uHMpoBaHHble hyHKLUUN U3MepeHUs:

EnerlLyzer Live npefocTaBiser KOMMIeKCHbIe hyHKLUM /15 MPOBEAEHNS N3MEPEHMI Ha UMDPOBLIX
noAcTaHumsix. 3HaveHnst Sampled Values (IEC 61850-9-2) 1 cTaHAAPTHbIE CUMHANbI O4HOBPEMEHHO
N3MEepPSAIOTCA U OTOBPAXKaITCA Ha 0bLEM BPEMEHHOM rpaduike.

MNpepacraBneHune ocuunnorpacda u aHanus TeHAEHUUN B peasibHOM BpeMeHU

MrHOBeHHbIe 3Ha4YeHUs U KpUBblE TPEHOO0B 0TOOpaxatoTcs B peasibHOM BpemMeHU. Bce HemcnpaBHOCTH
NpPosBAAOTCS Cpasy. I3MepeHHble BENNUYMHBI 0TOBPaXKaoTCs HECKOMBKMMMN cnocobamu (YMcnoBble
3HaYeHWs:, KpUBble TPEHLOB UM B BULE BEKTOPHOM AMarpaMMbl) 1 B pa3HbIX NPeLnCcTaBleHUsX.
MpencraBneHne n3mepeHnin MoXHO HacTPOUTb NO Mepe HeOBXOANMOCTH.

Peruncrpaums u aHanus nepexofHbIX NpoLeccos

MakcrmanbHas YactoTa Bbibopku coctaBnsieT 40 kI, MNpu 3Ton YacToTe MOXHO 3anucbiBaTb A0

20 MUHYT. 3aTeM Mony4YeHHble JaHHble MOXHO HEMeAIEHHO NpoaHann3npoBaHbl B Enerlyzer Live.
[ns pernctpaumm HemcnpaBHOCTEN UKW ABNEHUIA BPOCKOB B CMCTEME 3NEKTPOMUTAHUS MOXHO
onpenensTb NPOCTble UK COXHbIE YyCNoBKS 3anycka. Ecnm Heobxoammo nposectn 6onee nogpobHoe
nccnefoBaHMe, 3anmcaHHble faHHble MOXHO 3KcnopTupoBsaTsk B hopmat CSV nnu COMTRADE
(C37.111-1991/1999 1 2013).

OcHoBHOW CTaHAapTHbIN PaclmpeHHsbIn MonHbIv
TransView o o o u

TransView no3BonseT BU3yan3nMpoBaTb 1 aHaNM3MPOBaTh 3aNMCaHHbIe aHaNoroBble U ABONYHbIE
CUrHanbl, NONYyYeHHble C MOMOLLIbIO PErncTPaTOPOB NePeXOAHbIX MPOLECCOB (BHYTPEHHNIA perncTpaTop
pene 3awmTbl, CMC c EnerlLyzer / EnerlLyzer Live, DANEO 400, perncrpatop HemcnpaBHoCTel). OTo
nporpaMmMmHoe obecneyeHmne BbINONHSAET rpatryeckyio 06paboTky 3anmcaHHbIX AaHHbIX, @ 3aTeM Ha
OCHOBE [aHHbIX U3MEPEHUS BbIYUCNSET AasbHENLLNE BETMYNHBI SHEPTETUYECKON CUCTEMDI, HAaMpUMep
CONPOTUBNEHNE, BEKTOPbI MOLLHOCTY, 3P MeKTVBHbIE 3HAYEHUS U T. 4.

BennunHbl oTobpaxatoTcs Kak mepBUYHbIE UM BTOPUYHBIE 3HAYEHUS B PA3/INYHbIX MPEACTABIEHUSIX:

> CurHasnbl BpemeHu: AHanoroBble 1 BOVYHbIE CUTHANbI MPeACcTaBeHbl Kak BpeMeHHas yHKLMS.
AHanoroBble BeMYMHbBI MOTYT OTOOPaxXaTbCsi B BUAE MTHOBEHHbIX UMW 3PMEKTUBHBIX 3HAYEHUI.

> BekTopHble ArarpaMMsbl: B 3ToM npefctaBneHnn oTobpaxatTcs M3MepeHHbIE U pacCymTaHHble
BEJIMYMHBI (HAanpUMep, CUMMETPUYHbIE COCTABASAIOLLME) B BUAE KOMMEKCHbIX BEKTOPOB B Onpeae-
JNIeHHble MOMEHTbI BPEMEHN.

> KpyroBble AnarpaMmsl: B 3ToM npefctaBieHnn KOMnaekCHble BeMYMHBI 0TODpakaloTcst B BUAe
KpyroBbix gruarpamm. Kpyrosble gnmarpamMmmbl CONPOTUBEHNSI MOTYT OTOBpaXaTbCs BMeCTe € 30HaMu
OTKJTIOYEHUNSI ANCTaHLUMOHHbIX pene. HacTponkiy 30HbI MOXHO MMMOPTMPOBAThL, NCMONb3ys hopmaT
XRIO.

> [apMOHUVKM: DTO NpefcTaBeHne NokasbiBaeT 3PdeKTUBHbIE 3HAYEHWS FAPMOHUK BblIOPaHHbIX
BEIMYNH B BUAE CTONOMKOBBIX Anarpamm. fapMoHukM onpenensiotcs npu ncnonbsosanum N0
MONHOro LumMKa (AMckpeTHoe npeobpasoBaHune Oypbe).

> Tabnuua 3HaveHnin: B Tabnumuax 3Ha4eH WM Nokas3aHbl 3HAYEHUS HECKONbKNX CUTHANO0B B MO3ULMN
Mapkepa. CUrHanbl NoApPasAensaioTca Ha psaapl, rae B OTAebHbIX CTONOLAax nokasaHbl COOTBETCTBYO-
Line 3HaYeHusI.

TransView no3BonsieT OAHOBPEMEHHO aHaIM3MPOBaTb HECKOJIbKO 3amnnceit, HanprMep ¢ 060MX KOHL0B
nuHun. TransView nogaepxveaet gaHHble B hopmate COMTRADE (IEEE C37.111-1991/1999 1 2013).

YkazaHue. TransView MOXeT NCMnoib30BaTbCs

> Kak yacTb Enerlyzer (oToenbHoro 3akasa He TpebyeTcst)

> Kak yacTb Test Universe (6e3 EnerlLyzer) [P0006837]

> Kak otgensHoe npunoxenue 6e3 CMC nnu Test Universe [P0008993]
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CMEngine

OcHoBHoOW CTaHpapTHbIA  PaclumpeHHbIn MonHbIn
ane CMEngine: uHtepderic nporpaMMnpoBaHus o o u u

CMEngine (P0006842) — 3To MHTepdenC NPorpaMMMpPOBaHNS C OTKPbITbIM MCXOAHbLIM KOLOM. DTOT
NHTepdec obecneynsaeT 4OCTYN KO BCeM DYHKUMAM ncnbiTaTenbHoro komnaekta CMC 1 nossonset
nMcaTb NPOrpamMMbl B COOTBETCTBUYM C TpeboBaHWAMM kKnneHTa. [oMumo gpyrx dyHKUKUIA ncnbiTaTenb-
Hble KomnnekTbl CMC 1 cBA3aHHbIE C HUMW YCUANTENN U NPUHAOIEXHOCTU MOXHO MHTErpupoBaTh B
cneuvanv3npoBaHHYIo TeCTOBYIO cpefly. YNPaBAsTb UMW MOXHO C MOMOLLbIO 0ObIX NPUIOXKEHWI, C
KOTOpbIMY Bbl paboTaeTe.

MporpaMMbl MOXHO CO3aBaTb Ha OAHOM M3 CTaHAAPTHbIX A3bIKOB NPOrpaMmMmnpoBaHus, Hanpumep C/
C++, Visual Basic, C# nnu LabView. CMEngine no3sonseT ynpasasTb UCMbITaTENbHbIMU KOMMAEKTaMM
CMC c nomoLLblo CTaHAAPTHBIX MPUIOXKEHWN, KOTOPbIE MOAAEPXKMNBAIOT CUCTEMY aBTOMAaTUYECKOM
obpaboTkn Microsoft (Hanpumep, Microsoft Excel).

K TMNUYHBIM NPUKNaLHbIM 334a4aM MOXHO OTHECTUW 3aBOACKME MPUEMOYHbIe UCMbITaHWS MPOU3BO-
OVTENSIMU CPECTB 3alUMThI. B CTaLMOHaPHbBIX UCMbITaTENbHbIX YCTaHOBKAX, rae 00beKTbl UCMbITaHWU
NOLBEPraloTCst He TOSIbKO 3NEKTPUYECKUM, HO M TEMIOBbIM UM MeXaHNYeCKUM UCTIbITaHUSIM, MHXeHep
CEepPUNHOro NPOM3BOLACTBa MMEET BO3MOXHOCTb MPOBOANTL BCE UCMbITaHMS B O4HOM U TOM Xe
nHTepdeiice nons3osatens. Kpome Toro, CMEngine Takxe yBENMUYMBAET CTEMNEHb aBTOMATU3aLMNN U,
ClefoBaTenbHO, YpoBeHb 3P eKTUBHOCTU.

Mpenmyecrsa

> WHTepdenc ons B3anmMoaencTsms ¢ ucnbitatebHbiMM KoMnaektamu CMC

> Mpsamoit BocTyn KO BCeM (hyHKLMOHaNbHbIM BO3MOXHOCTAM 060pyL0BaHMS

> Co3faHune NporpamMm Ha CTaHAAPTHBIX S3blKax MPOrpaMMUPOBaHNS U C MOMOLLbIO NMPUKIAAHON
cucTeMbl nakeTHom obpabotkm (CMEngine CLI)

> WNHTerpaums ncnbitatenbHbix komnnektos CMC B cO6CTBEHHYIO TECTOBYIO cpeay

> Co3faHue cneumanbHbix HOPM CUTHAN0B
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IEC 61850 UcnbiTaHUsA N KnbepbesonacHOCTb

OMICRON npennaraet vHxeHepam P3A n SCADA Habop nepefoBbIX peLleHnin Ans NpoBeAeHUs ucnbiTaHui B cpefe IEC 61850. OTaenbHble MHCTPY-
MEHTbI AONOSIHAOT APYT Apyra U BMeCTe peLuatoT WMPOKNIA KPYT 3a4a4: OT UCTbITaHUA YyCTPONCTB 3awuTsl ¢ Test Universe n RelaySimTest, oo Tectupo-
BaHWA KOMMYyHMKaumm ¢ StationScout, IEDScout n DANEO 400, koTopble HUXe YNOMSIHYThl B 3TOM pasgese. OHY NO3BONSAIOT U3y4aTb, OTCIEXMBATL U
aHanM3npoBaTb MOBeAEHME NAKETOB AaHHbIX B KOMMYHUKALIMOHHbIX CETAX 1M MOTOK AaHHbIX A5 3aLlMThl, aBTOMaTU3aUnn 1 ynpaBneHns.

Test Universe

SCADA Local DANEO Control
Control Center HMI RelaySimTest IEDScout MEXA StationScout StationGuard
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StationScout

[ns TecTMpoBaHns cucteM aBTomaTtnsaumm, ynpasneHns 1 SCADA-KOMMYHUKaLUM B CMCTEMAX
aBToMaTm3aumu nogctaHumin (CAM) IEC 61850 TpebyeTcs He MeHbLUe BPEMEHW, YeM A8 NPOBeAeHs
NCNBITaHU CMCTEM 3aLLIMTbI, @ 3a4acTyto faxe bonblue. StationScout ynpolaeT 3ToT npoLecc 1
CyLLEeCTBEHHO YMeHbLUaeT Tpyao3aTpaTsl. B coyeTaHmm ¢ HoBow L poBoi nnaTthopmMoin noacTaHumm
MBX1 StationScout obecneunBaeT NPUHUMNMANBLHO HOBbIE BO3MOXHOCTW BMU3yann3aLmmn 1 aHanmsa
KoMMyHMKaumii B CAM. Tononorns onpenensiercs U3 MHXMHUPUHIOBbIX AaHHbIX 13 darnos SCL
(System Configuration Language) 1 oTobpaxaeTcs B UHTYUTUBHO NOHATHOM A58 SCADA-MHXeHepoB
Buae. CoyeTas B cebe hyHKLMUM UCMBITaHUA U MOAeNnpPoBaHus, StationScout siBNseTca HesaMeHUMbIM
NMOMOLLHVKOM AJ151 KOHCTPYKTOPOB, @ TakXXe MHXeHepoB-mcnbiTaTenen, obcnyxmnsatowmx CAM Ha
NPOTSAXEHNN BCErO CPOKa UX 3KCMyaTaumm.

ApTukyn. KomnnekT nocraBku
JNTuueH3sua Smart Overview ansa StationScout
P0006530 MporpaMmMHoe obecneyeHue StationScout gnst ucnbiTannin
cMcTeM aBToMaTU3aLMM NOACTAHLUMIA B PyYHOM pexumMe
NuueHsna Commissioning pns StationScout
P0O006531 MporpaMMHoe obecneyeHune StationScout anst UCNbITaHUA 1
BBOZA CUCTEM aBTOMAaTM3aLMM NOACTAHLMIA B SKCMyaTaLmio

StationScout MOXHO 1cnonb3oBaTh ¢ knbepbesonacHeiMK Nnathopmamu MBX1 nnamn RBX1. JononHu-
TesibHble CBEAEHNS CM. Ha CTPaHMLEe www.omicronenergy.com/stationscout nnu s katanore nsgenuns
StationScout.
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OcHoBHoM CTaHAapTHbIM PaclwmperHbin MonHbin  IEC 61850 Basic  IEC 61850 Advanced

IEDScout o o O o u u

IEDScout npencraBnseT cobo naeanbHbii UHCTPYMEHT A1 paboTbl C OTAEbHbIMY YCTPOMCTBAMU
IEC 61850. OH COBMECTUMO C yCTPONCTBaMM BCEX MPOM3BOAUTENEN N MOXET UCMOb30BaThCA AN
aHanu3a n mopenunposaHus IED. B To Bpems kak StationScout (cm. cTpaHumuy 35) ncnonb3yetcs

Ons paboTbl C cMcTeMO aBTOMATMU3aLMN NOACTAHLMM B LLe/IOM U UCMbITaHUS ee NTOMMYecKmX 1
KOMMYHMKaLMOHHbIX yHKLMIA, IEDScout no3BosseT ncnbiToliBaTh PYHKLUN OTAEbHBIX YCTPONCTB |[ED
IEC 61850. Cchepa NprUMEHEHUS STOTO NPOrPaMMHOIO MHCTPYMEHTA OYeHb LUMPOKa: OT pa3paboTkum
IED, NpUEMOYUHBIX UCMbITAHUI, MYCKOHANaA04YHbIX PaboT [0 MoMcKa 1 yCTPaHEHWS HEUCNPABHOCTEN.

ApTukyn. KomnnekT nocraBku
P0006493 IEDScout gna MK
P0006778 IEDScout gna MBX1 nnun RBX1

IEDScout goctynHo B Buae MO gns MK nnun Ha nnatdopme MBX1/RBX1 onst knbepbesonacHoro
n3onunposanusa MK ot ceTun.

StationGuard

StationGuard MOHUTOPUT ceTb A5 BbiSBNEHNS Knbepyrpo3 1 hyHKLMOHasbHbIX NpobieM B NoOA-
CTaHLMOHHBIX CETAX U B LUMHax npoLieccoB. OHa co30aeT CUCTEMHYIO MOAENb KOMMYHMKaLMIA Ha ba3e
nmnopTmpyemoro SCL-harna NoAcTaHUMK. YCTPOMCTBA, CBEAEHWI O KOTOPbIX HeT B SCL-haline, MOXHO
JIerko onumcaTh € MOMOLLbIO (PYHKLMOHANbHbIX LLABMIOHOB.

StationGuard aHanu3npyeT 06MeH faHHbIMUN B CETU U BbILAET CUIHAM TPEBOMM, €C/IN OOHO U3 YCTPOWCTB
MCNOSIb3yeT NPOTOKOS UM CNOCOD KOMMYHMUKALMK, He NpeayCMOTPEHHbIV hyHKLMOHaNbHOW Mofe-
nbto. bnarogapst npuMeHeHuo 3To hyHKLMOHaNbHOWM MoAeN KOMMYHMKaLuMn cuctema StationGuard
CNocobHa BbISIBNATb He TOIbKO KMOepyrpo3bl B CETAX NOACTaHLUMIA, HO 1 OLLIMOKK KOHGUrypaumu,
CBSI3aHHble C U3NULWHMMK coobLieHmamn GOOSE B ceTu nnn 3ajepxkkamm B 06paboTke, a Takxke
npobaembl CUHXPOHW3aLMN BPEMEHN.

ApTukyn. KomnnekT nocraBku

StationGuard

P0006779 . -
KnbepbesonacHoCTb 1 hyHKLMOHANbHbIE MOHUTOPUHT AN NOACTaHLMA.

Moanwucka StationGuard

Kaxpoe ycTponctso StationGuard cBA3aHO € CEPBUCHBIM KOHTPAKTOM AJ1s
BHELPEHNst HOBOW (DYHKLIMOHAIbHOCTM, 0BHOBNEHUS cpencTB 6€30MacHOCTA 1
3KCNepPTHON NOJAEPXKKY.

StationGuard MOXHO MCMOMb30BaTh TOJIbKO C 3aLUMLLEHHBIMW OT KMBepyrpo3 annapaTHbIMKU NaaTdop-
Mamn RBX1 (ctaumoHapHas) nunn MBX1 (MmobunbHas).

C 6onee nofpobHOM MHOPMaLMeRn MOXHO 03HaKOMUTLCS Ha CTpaHuLEe
www.omicronenergy.com/stationguard nnu B 6poltope o cucteme StationGuard.

MBX1

MpombilneHHas annapaTHas nnathopma MBX1 ocHalleHa 3andpoBaHHbIM XPaHUIMLLEM,
KPUMTOMPOLECCOPOM Y 3aLLMLLEHHbIM BCTPOEHHbIM NporpaMMHbIM obecneyeHnem. MBX1 npencras-
nset cobon kmbepbeszonacHbIN MHTePdENC ANa NOAKYeHMs KoMnbloTepa ¢ IEDScout, StationScout
nnu StationGuard k ceT noacTaHUUK.

RBX1

Mnatdopma RBX1 B hopm-dakTope 19 glonmoBs paspaboTaHa crneumanbHO 15 yCTaHOBKM Ha
nofcraHumax. OHa ocHalleHa onTuyeckumu nHtTepgencammn Ethernet (SFP), nctouHmnkamm nutaHuns DC
Pa3NIMYHOMO HaMpPsXKEHWs U 3aLLMLLEHHBIM KPUMTOMPOLECCOPOM S8 HAAEXHOMO XpaHeHMs cepTudu-
KaToOB U KJto4en LW poBaHus.



Mopynu IEC 61850 gnsa Test Universe
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OcHoBHOM CTaHAapTHbIM PacwuperHbin  MonHbin  IEC 61850 Basic  IEC 61850 Advanced

GOOSE Configuration = O 0 L] m m

Mopnynb GOOSE Configuration (P0006831) HacTpanBaeT Nnpeobpa3zoBaHe OaHHbIX M NOArOTaBANBaAET
K paboTe mcnblTaTebHbIN KOMMEKT AN paboTsl ¢ coobuleHnsimu GOOSE B ceT noacTaHumu.

OH ncnonb3yeTcs B NaaHax ucnbitaHuit OCC ansg aBToMaTnyeckomn KOHGUrypaumm noakaoyeHns.
MapameTpbl KOHUrypaLMm MOXHO MMNOPTMPOBaTb 13 SCL-thannos.

NcnbitatenbHble koMmnaekTbl CMC B3avMOAENCTBYIOT € CUrHanamum B coobuueHmsax GOOSE, kak ecnivt Obl
OHW BbIIY «NOACOEANHEHBI» K [IBOVYHBIM BXOAaM 1 Bbixodam komrnsekta CMC. MonyyeHHble (noanu-
CaHHble) coobueHms GOOSE 3anyckatoT NPOLLECC CMEHbI COCTOSHUS IBOMYHbIX BXOLOB U BbIXOAOB, a
Takxe nybnvkaumio coobeHnin GOOSE. bnarogapst 5ToMy BCe Hy>XKHble UCMbITaTeNlbHble MOAYNN MOTYT
paboTath ¢ coobueHnsmu GOOSE.

OcHoBHoW CTaHpapTHbIn PacwuperHsin  MonHbin  IEC 61850 Basic  IEC 61850 Advanced
SV Configuration O i i ] i ]

Mogynb Sampled Values Configuration (P0006833) koHUrypupyeT NCnbiTaTeNbHbIA KOMMNAEKT

CMC gns Bbigaum Sampled Values (SV). KonvuectBo noTtokoB SV 3aBUCUT OT TMNa 1 KOHGUrypauum
NCMNbITaTEIbHOrO KOMMEKTa 1 TUMNa NporpamMmmMHoro obecneyeHus. MapameTpbl KOHDUIYypPaLUmM MOXHO
nMnopTtuposatb 13 SCL-channos.

[ocTynHble BapuaHTbl SV COOTBETCTBYIOT PyKOBOACTBY Mo BHeapeHuto UCA (9-2LE) ons IEC 61850-9-2
1 BbIOPaHHbIX BapnaHToB IEC 61869-9. Bce coOTBeTCTBYIOLME UCMbITaTENbHbIE MOAYM Test Universe
MOXHO MCMOb30BaTh € SV.

OcHoBHoM CTaHZapTHbIM PaclwmnpeHHbin  MonHbin  IEC 61850 Basic  IEC 61850 Advanced

IEC 61850 Client/Server O O O | = u

Mogynb IEC 61850 Client/Server (P0006834) BbINOMHAET UCMbITAHNE CUCTEM 3aLLUMTbI, UCMOMb3ys
npoTokonbl IEC 61850 SCADA (MMS). 3To Nno3BonsieT NpoBepuTb, NepeaaeT N yctponctso IED
npasuibHble coobLlerus (reports) B cuctemy SCADA. Mofynb MMeeT [oCTyn KO BCelt MOAENMN AaHHbIX
IED 1 MOXeT 3anpocuTb NtoboN aTpubyT BO Bpemst UcnbiTaHus. Kpome Toro, 3ToT MOy b KOHTPONPY-
eT pexxum paboTbl IED, 4ToObl M3011MpPOBaTh UCMbITyeMOe ycTponcTao IED.

Maketbl IEC 61850

NHcTpymeHTb! 1 Mogynn IEC 61850 npegocTtaBnsatoTcs B yRoOHbIX KOMMIEKTaX, COCTaB KOTOPbIX
3aBUCUT OT 3aay4 KSIMEHTa.

GOOSE Sampled Values IEDScout IEDScout
n IEC 61 / MBX1
axer € 61850 C/S Configuration Configuration ana NK ansa MBX1

IEC 61850 Basic

| | | u
P0006594
IEC 61850 Advanced

] | [ ] u
P0006595
IEC 61850 Basic + MBX1

[ ] u ] [
P0006598
IEC 61850 Advanced + MBX1

] | [ ] ] u
P0006599
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DANEO 400

DANEO 400 npepfcrasnsieT coboi MynsTUMETP U PErMCTPATOP aBapUMHbIX MPOLLECCOB A5 CUMHAN0B
IEC 61850 1 Anst 06bIYHBIX CUTHANOB (HAaNPSXKEHWS, TOKW 1 ABOUYHbIE CUTHaMbI). OTO rMbpuaHas
cmcTteMa usmepsieT oba TMna CUrHaNoB 1 NPeAOCTaBASeT MHDOPMALMIO A1t OLLEHKN UX KOPPEKTHOTO
B3anmMopencTaus. iiopmaumsa o paboyemM COCTOSIHUM 1 COCTOSIHUM CBSI3U, MOMOraeT ornepaTopam
OoTCNexmBaTb NPOLLECChl B 3/1eKTPOYCTaHOBKE.

Kpome Toro, nsmeputenbHas cnctema, cogepxallas Heckonbko ycrponcts DANEO 400, npegoctas-
NAeT CKOOPANHMPOBAHHOE NO BPEMEHW NpefcTaBiaeHne CUrHaaoB 13 pacnpefeneHHom cuctemsl
3allUmMTbl ¥ aBTOMaTMU3aUMn. Bce ycTpoincTBa cOopa faHHbIX TOYHO CUHXPOHU3MPOBAHbI MO BPEMEHMU.
[ns BbINOHEHUS KOHPUTypaumy 1 ynpasneHus pabotoi ycrporicte DANEO 400 npumMeHsieTcs
nporpammHoe obecneyeHne DANEO Control PC. BcTpoeHHbIn Beb-nHTepdelic obecneymBaet 4ocTyn K
cneumanbHbiM QYyHKLNSM.

ApTukyn. KomnnekT nocraBku
DANEO 400 Basic

PO006500 AHanM3aTop CUrHanoB s CMCTEM aBTOMaTU3aLUnnM 3Heprocnctem. amepenne n
pernctpaums obbIYHbIX (AHANOroBbIX U ABOVNYHbIX) CUTHANOB.
DANEO 400 Standard
MBpMAHBIN aHaNN3aTop CUrHANOB 414 CUCTEM aBTOMATM3aUMM NOACTaHLNA.
M3mepeHure n pernctpaums obbl4HbIX (aHaNOroBbIX N ABONYHbIX) CUTHAMOB U
Tpaduka OT ceTel aHepreTnyecknx kKommyHmkaumin (GOOSE n Sampled Values).

P0006501

[ononHuTenbHble CBEAEHUS CM. Ha CTpaHuLEe www.omicronenergy.com/daneo400 nnu B katanore
m3penuna DANEO 400.

SVScout

SVScout (P0006496) Bunsyanusmpyet Sampled Values (SV), 4to BaxxHO Anst 06C/1y>XMBatoLLEero nepco-
Hafa NoACTaHUMM 1 pa3paboTtumkos ycTponcTs IED. OHo nognuvcbiBaeTcs Ha noTokn Sampled Values
OT 0ObeAMHSLLMX YCTPONCTB N 0TOOPaXKaeT B OkHe ocumnnorpada Gopmel NePBUYHbLIX HANPSXKEHNA
1 TOKOB. [laHHble OTOBPaxKaTCs C SNeKTPUYECKUMIN eanHnLaMm. MoXHO NPOCMOTPETb NOAPO6HbIE
3HaYeHWsi Ha pa3BepTKax U CPaBHUTb X APYT C APYrOM, CMONb3ys hyHKLUMK Kypcopa. DddeKkTnBHbIe
3HaYveHns 1 ha3oBble Yribl PACCHUTLIBAKOTCA MO BbIGOPOYHBIM 3HAYEHWSIM 1 OTODPaXatoTCs Ha
omarpamme (ha3oBbIX BEKTOPOB 1 TabnnLie pesynsTaTos.

BbIOOPOUHbIE 3HaYEHNS MOXHO coxpaHuTb B harnax COMTRADE ans nocnenytowero yrnybneHHoro

aHanusa. CeteBown Tpaduk SV, coxpaHeHHbIV B hainax 3anucu naketos Packet Capture (PCAP), MoxHO
NPOaHaNM31MPOBaTh C MOMOLLbIO NPUIOXeHWs SVScout.

I1SIO 200

ISIO 200 — 370 NpocTOe 1 yHMBEPCaNbHOE pacllpeHe ABONYHOro BBOAA/BbIBOAA 415 CUCTEM
aBToMaTM3auuu nogctaHumin (CAMM). B cnyyae ncnbitatenbHbix komnaektoB CMC 3To paclumpeHmne
paclnpsieT 4BOUYHbIE BXOAb! M BbIXOAbI, @ B KA4eCTBe aBTOHOMHOIO KoMnoHeHTa CAlNl — npuHuMaeT
VAW BbIBOOAWT OOMOSHUTE bHbIE ABOUYHbIE CUTHASbI.

[ononHuTtenbHble CBEAEHUS CM. Ha CTpaHuLe 57.
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TexHn4yeckoe OﬁCﬂy)KVIBaHI/Ie N OLl€HKa CUCTEM 3allUTbl U ynpaB/ieHus oGopyp,osaHMeM

ADMO — 370 ynobHoe NporpamMmHoe CpefiCTBO Ha OCHOBe 6a3bl AaHHbIX, KOTOPOe NO3BOMSET BbINON-
HATb LIEeHTPaIM30BaHHOE NNaHNPOBaHMe, LOKYMEHTMPOBaHMNE BCeN AeATeNIbHOCTU MO UCTBITAaHWUIO U
TeXHUYeCKOMy 0BCYXXMBaHMIO CUCTEM 3aLUMTbI, @ TaKXe YyNPaBnaTb 3TMMK acnekTamu. [Nonb3oBatenn
MOTYT ONTUMMU3MPOBATbL CBOIO CTPATEMMIO TEXHUYECKOro 06C/YXKMBaHMS B COOTBETCTBUM C YCTaHOBIIEH-
HbIMU cTaHgapTamu (Hanpumep, NERC PRC-005-2 ans anekTposHepreTnyeckmnx komnaHui B CesepHom
AMepuKe) ¥ yCreLHO NPOXOANUTb ayauT.

MoMrMO 3aLmnTHBIX pene, ADMO Takxe No3BoSISeT ynpasnaTb CUCTEMaMM OOMeHa AaHHbIMU, LensiMu
ynpasieHns, TpaHcPOpMaTopamm ToKa U HanpPsXXeHWs, CUA0BbIMU BbIKIOYATENAMW, CUCTEMAMU
NoAaYM NOCTOAHHOIO TOKA CTaHUMIA 1 CHETYMKAMM SHEPTUN. DTO NPOrpaMMHOe CPeCTBO COXpPaHseT
[aHHble N0 0ObEKTY, PACNONOXEHWNS, LMKIbl 06CIYXMBaHNA U BCE COOTBETCTBYIOLLME AOKYMEHTbI
ncnbiTaHnin, obecneynsas 0630p Bcex COOLITUI TEXHMYECKOro 06Cy>XKMBaHNS, CPOK NPOBeAEeHNS
KOTOPbIX HACTYMWI, @ TakKe TEeKYLLEero CTaTyca TeXHUYeCkoro 06CyXXmMBaHMs Pa3nnyHbIX OObEeKTOB.
[ocTyn K XpaHWMbIM LOKYMEHTaM UCTbITaHUA 1 MHDOPMALMKN MO TEXHNYECKOMY 06CyXMBaHNIO He
3aiIMET MHOTO BPEMEHN.

OCHOBHble 0CO6eHHOCTU

> LleHTpann3oBaHHOE 1 XOPOLLO CTPYKTYPUPOBAHHOE yNpaBieHne JOKYMeHTaLMen, NCnblITaHNaMN,
KacalLLMMMCs BBOLA B IKCMIIyaTaLMIO N TEXHNYECKOro 00CNYyXKMBaHWS, a Takxke napaMeTpamm
3alNTbI

> 0630p COCTOSAHUSI TEXHNYECKOro 06CyXKMBAHMS BCE CUCTEMbI 3aLLUMUTbI U OCHOBHbIX OOBEKTOB,
TaKkKMx Kak TpaHcchopMaTopbl TOKa

> S dekTnBHbIE paboyne NPOoLECCHI NMOIEBOrO UCMbITAHWS U ypaBieHns napaMeTpamm

> OTcnexunsBaHue 1 aHanms cobbITUN HapyLLUEHWUS pexXunMa B SHeprocmcteMe

> YnobHasa BM3yanun3aums v ynpasneHne BepCcuMsiMU COrNacoBaHNs yCTaBOK 3aLUWT; BefeHue rpadmka
rpagaunu sBpemexn (ADMO Time Grading)

> Yno6HbI aHanms gaHHbix ADMO ¢ nomoLbto Beb-npunoxenns InSight ana ontummnsaumm ynpasne-
HUS CPOKOM CITy>KObl 06BEKTOB, MHBECTULMAMU W NNAHUPOBAHMUS TPYAOBbLIX PecypcoB

> [Nopaep>ka coBpeMeHHbIx TpeboBaHuii K UT-6e3onacHocTr

YnpaBneHue UcnbiTaTeSIbHbIMU KOMIMJIEKTaMM

B paspene ynpasneHns ADMO nonb3oBaTenn MOryT Nerko OpraHn3oBbiBaTb UCMbITaTENbHblE
KomnnekTbl. OHM MOryT 806aBNAATL UCMbITaTENbHbIE KOMMIEKTbI, KOTOPbIE UCMOSBL3YIOT B MpoLecce
TEXHUYECKOro 06CNyXXMBaHNSA, COXPaHSTb AaHHble ONpefesleHHOro KOMMeKTa, NiaH1poBaTh
KannbpoBKy MCMblTaTeNbHbIX KOMMIEKTOB 1 OTCNEXMBaTb COObITUS pemMoHTa. Pa3gen ynpasneHus
NCNbITaTENIbHBIMW KOMMIEKTaMM BKITIOYEH BO Bce nakeTbl Test Universe (cm. ctpaHumuy 9).

BapuaHTbl nuueHsnposaHus ADMO

B 3aBucnmocTtn ot TpeboBaHunin nporpammHoe cpeactso ADMO [OCTyNHO B IBYX BapuaHTax: «K/u-

eHT-cepBep» N aBTOHOMHas BEpCus.

> Bepcns «knmeHT-cepBep» NO3BONSET HECKOIbKMM MOb30BaTeNSAM OAHOBPEMEHHO paboTaTb ¢
ADMO v nony4yatb faHHble 06 o6bekTax U TeXHNUYeckoM obcnyXmBaHUn B Ntoboe BpemMsi Ha MecTax
1 B ouce. [laHHble XpaHATCS U OOHOBNAIOTCS Ha LeHTpanbHOM cepBepe SQL Server, 4To flenaet ux
[OCTYNHBbIMU BO BCe ceT. ABTOHOMHas konusa 6a3bl AaHHbix ADMO nossonsieT nonyyatb OCTYN K
[OKYMEHTaM UCMbITaHN 6e3 ceTeBOro CoOeANHEHNS.

> ABTOHOMHas BEPCUS MaeanbHO NOAXOANUT A5 KOOPAMHALMN OeNCTBUA MO 0OCYKMBAHWIO OLHUM
nonb3oBaTesiem.

ADMO Light

Bce nakeTsl Test Universe (cm. cTp. 9) BkAtovatoT 6ecnnatHyto nuuexsnto ADMO Light ¢ nonHowm
(yHKLMOHANbHOCTbIO 1 OrpaHmyeHnemM 0o 50 egnHuLy obopynoBaHus. B ntobon MOMEHT BO3MOXHO
poocHaleHne ADMO Light no nonHon Bepcun.

[ononHuTenbHble CBEAEHWS CM. Ha CTPaHWLLEE www.omicronenergy.com/admo unu B katanore
n3penna ADMO.
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O0630p TEXHUYECKUX XapaKTEePUCTUK '

CMC 356

Ycmnutenbs Toka Ycannutenos Hanpsa>XXeHna
[Onana3oH  6-tha3Hbiii nepemeHHbIn Tok (L-N) 6x0..32A [Ounana3oH  4-asHbli nepemMeHHbIN 4x0..300B
ycTaHoBOK  3-chasHbiit AC (L-N) 3x0..64A (rpynna AllB) ycTaHOBOK  TOK (L-N)
1-hasHbI nepeMeHHbIr Tok (LL-LN) 1 x0... 128 A (rpynna A1l B) 2-cba3zHbInt AC (L-L) 2x0..600B
MocTosiHHbIN TOK (LL-LN) 1x0..+£180 A (rpynna A ll B) MocTosiHHbIN TOK (L-N) 4x0..+300B
MowHocTb  6-ha3HbI nepeMeHHbIn Tok (L-N) 6 x 430 BATun. npn 25 A MouwHocTb  4-chasHbint AC (L-N) 4x75BATnn. npmn 100 ... 300 B
6 x 250 BT rap. npn 20 A 4 x50B-Arap.npn 85...300B
3-cbasHbin AC (L-N) 3x860 BA TMn. npn 50 A 3-cbazHbIn AC (L-N) 3x 100 B-Atun. npu 100 ... 300 B
3x 500 BT rap. npn 40 A 3x85B-Arap.npn85..3008B
1-cbasmbin AC (L-L-L-L) 1x 1740 BATun. npn 25 A 1-cbasHbiin AC (L-L) 1x 275 B-ATun. npn 200 ... 600 B
1x 1100 Bt rap. npn 20 A 1x 250 B-Arap. npu 200 ... 600 B
1800
<
g 1400 1-phase AC >
= LLLL = - -
2 ( ) 2 300 1-phase AC (L-L)
lg 1000 3-phase AC (L-N) ; 200
2 2 3-phase AC (L-N
g 600 g 100 p (L-N)
5 200 6-phase AC (L-N) = 4-phase AC (L-N)
g I :
E 0’ 0 5 30 40 =) 60 £ 0 100 200 300 400 500 600
Output current / A S Output voltage / V
MorpelHocTb < 0,05 % u3m. 3Ha4.2 + 0,02 % guan.? Tun., MorpewwHocTs (npw 0 ... 300 B) < 0,03 % v3m. 3Ha4.2 + 0,01 % guan.2 Tmn.,
<0,15 % n3m. 3Hau. + 0,05 % Awnan. rap. < 0,08 % n3m. 3Hau. + 0,02 % anan. rap.
Nckaxerusa (KHN+LW)3 <0,05 % tvn., <0,15 % rap. Nckaxenms (KHA+LL)3 0,015 % Tun., < 0,05 % rap.
PaspelueHne 1 MA PaspelueHune 5mB / 10 mB B mrana3sone 150 B/ 300 B
MakcnmanbHoe BbIxogHoe 35 Bnuk / 70 Bnnk / 140 Bnuk [unana3oHbl 150B/300B

HanpskeHne NCTOYHMKOB ToKa
(L-N)/(L-L)/(L-L-L-L)

HI/I3KprOBHeBbIe BbIXObl

Ycnnutenn, 06I.I.I,I/Ie cBegeHunsa Konunyectso BbIXOA0OB 6 (12 c gpononHUTENbHLIM 31emMeHToM LLO-2)

Mana3oH yCTaHOBOK ... =10 Bnnk
YactoTa [nanasoH cuHycoun- 10...1000 'y, HunanasoH ycraHoso 0 0
DanbHbIX CUrHanos*

[nana3oH rapmoHuk / Hanpsixenwne: 10... 3000 y>

NHTEPrapMoHUK Tok: 10... 1000 Iy ﬂ,OI‘IOJ’IHI/ITeﬂbeIPI NCTOYHUK NOCTOAHHOIO TOKa
[nana3oH HeycTaHo- DC (MocTosiHHbIN TOK) ... 3,1 KMy [IManasoHbl HanpsxeHns, 0..2648DC 0,2 A
BYBLUMXCH cnTHanos MaKc. ToK 0..132BDC 0,4 A
PaspelleHne <5 MKy 0..66BDC 08A

®da3za Paspewwerne 0,001°
MorpeLuHocTs Npu 50 Hanpsixenune: 0,02° Tun., <0,1° rap.
/60 Ty Tok: 0,05° Tn., < 0,2° rap.? HBonyHble Bxoap!

Avnanasow yactot (-3 b) 3,1 KMy Konuuectso 10 (5 noTeHUManbHbIX Fpynn)

KpuTepun cpabaTtbiBaHus MepeksioueHmne OT CyxXmX KOHTAKTOB, UN
Hanpsi>keHvie NOCTOSHHOTO TOKa CPaBHUBAETCS
C MOPOroBbIM 3Ha4YeHNEM HaNpPsKeHNst

[ranasoHsbl 20B/3008B
Ecnwv yctaHosneH ELT-16:100mMB/ 1B/ 10B/
100B/6008B

YacTtoTa guckpeTtmnsaummn 10 kIy (paspewwermne 100 mMKc)

[BOVYHbIE BbIXOAb!

INo 3anpocy NpefocCTaBNAeTcs NOHbIN NepeyeHb cneumdukaumin. Bee

npuBefeHHble AaHHble SBAAIOTCA rapaHTUPOBAHHBIMW, €CNIN He YKa3aHo MHoe. fun jfsgiwcmpa

Komnanna OMICRON pgaeT rapaHTuio Ha NpyBeAeHHbIe AaHHbIE HA OAVH o[,

nocne KanMBpPOBKH B 3aBOACKMX YCTIOBUSX, MPU TeMnepaType B npeaenax 23 °C OTkAtOYatoLLas CNocoBHOCTL Imakc.: 8 A / Pmakc.: 2000 BA npun 300 B AC
+5 °C (73 °F 10 °F) B Ananasoxe yactot ot 10 go 100 u 1 nocse nporpesa 61oka pene Imakc.:8 A/ Pmakc.: 50 BT npu 300 B DC

B TeyeHune > 25 MUHYT.

M3M. 3HaY. = NOrPELLHOCTb OT M3MEPEHHOTO 3HAYEHMS, Anan. = NOrpeLlHOCTb OT
avanasoHa

KHW-+LL: 3Ha4eHns npw 50/60 M, ananasoH namepenuns 20 kly,

[Ons amnanTyapl Ha BbIXOAaX NO TOKY C OTKIOHEHUSMU Ha YacToTe > 380 Iy,
Amnantyga ¢ OTKNIOHeHUAMM Ha YactoTe > 1000 Iy,

Mnata ELT-1 npeBpallaeT fAecsiTb ABOMYHbIX BXOLOB B MHOrO(MYHKLUMOHANbHbIE
aHanorosble BXoAbl ANs M3mMepeHus HanpsikeHust AC n DC, a Takxxe gobasnser
Ba n3mepuTenbHbix Bxoga DC (0 ... 10 B/ 0 ... 20 MA) Ana ncnbiTaHni
npeobpasosaTtens
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N3meputenbHble Bxogbl DC (ecnu yctaHoBneHa nnata ELT-17)

[unanasoH namepeHus 0..x10B
HanpsixeHus
[nanasoH nsmepeHus Toka 0..x1MA,0..+20 MA

AHanoroBsble Bxoabl AC + DC (ecnin yctaHoBneHa nnata ELT-12)

Tvn Bxogpl aHanorosoro Hanpsixkernus AC + DC
(M3MepeHme ToKa C MOMOLLbIO BHELLHNX
TOKOW3MePUTENbHbIX KeLLen Nan WyHTUpYyio-
LLX PE3NCTOPOB)

Konuuectso 10

HoMuHanbHble granasoHbl 100mB/1B/10B/100B/600B
BXOAHbIX CUrHanoB (3hekTns-

Hble 3HaYeHws)

MorpelwHocTs aMnAnTyabl <0,06 % T1n., <0,15 % rap.

IEC618503

My6nukayus

GOOSE 360 BMPTyanbHbIX ABOVYHbIX BbIXO4O0B, 128
GOOSE

Sampled Values IEC 61850-9-2 (9-2LE), IEC 61869-9

Moanucka

GOOSE 360 BMPTyaNbHbIX 4BOVNYHbIX BXOLOB,
128 GOOSE

MakcrmanbHoe KonmyecTBo NOTOKOB

My6nukaums RelaySimTest: 4, Test Universe: 3

(1 notok:4U +41)

Cn HXPOHU3aLUNA BPEMEHN

BHyTpeHHwMe Yacbl cuctembl

Opend yacToTbl <0,37 ppm/24y4

<4,6 ppm/20 net

CMC 356 ¢ BHELUHUM UCTOYHMKOM OMOPHOro cUrHana

AbcontoTHoe 3HayeHne
MOrPeLHOCTY CUHXPOHU3ALMN
(HanpskeHne/Tok)

<1 MkcTUN., <5 MKc rap.

K BHelLHeMy HanpsiXeHuto OnopHbIN cMrHan Ha ABonyHoM Bxoge 10:

10..300B/15..70 Ty,

MpOTOKOJ TOYHOrO BpeMeHu |IEEE 1588-2008
(PTP) |IEEE C37.238 (Power Profile)
IEC 61850-9-3 (Utility Profile)

CMC 356 c o6bekTaMu NCMbITaHUS

IRIG-B, PPS, PPX Mocpencrsom CMIRIG-B, TICRO 100

3J'IEKT|DOI'I NnTaHne

HomwuHanbHas

100 ... 240 B AC, 1-chasHoe (50/60 ')

YcnoBusi okpyxkatoLen cpefbi

Paboyas Temnepatypa*

0..450°C(+32..+122°F)

TemnepaTypa Npu XpaHeHnn

-25...470°C(-13 .. +158 °F)

OTHOCKTeNbHas BNaXHOCTb

5...95 %, 6e3 koHAeHcauun

CooTBeTCTBME CTaHAA pPTam

DneKTpoMarHuTHble nomexu (EMI)

MexayHapoaHble/esponei-
CKMe CTaHOapThl

IEC/EN 61326-1, IEC/EN 61000-6-4,
IEC/EN 61000-3-2/3,
CISPR 32 (knacc A)/EN 55032 (knacc A)

CeBepHas Amepuka

47 CFR, nogpa3sgzen B yactn 15 (knacc A), FCC

D1eKTPOMAarHUTHas BOCNPUUMUYMBOCTbL (EMS)

MexayHaponHble/eBponen-
CKMe CTaHZapThl

IEC/EN 61326-1, IEC/EN 61000-6-2/5,
IEC/EN 61000-4-2/3/4/5/6/8/11/16/18

BbesonacHocTb

MexayHapoaHble/esponeit-
CKne CTaHOapThl

IEC/EN 61010-1, IEC/EN 61010-2-030

CeBepHas Amepuka

UL61010-1, UL61010-2-030,
CAN/CSA-C22.2 No. 61010-1,
CAN/CSA-C22.2 Ne61010-2-030

MexaHunyeckme ncnbiTaHus

Brbpauws
YnapHasi Harpyska

IEC60068-2-6
IEC 60068-2-27

Pa3Hoe

Macca

16,8 kr

Pasmepsi (LI x B x T, 6e3 pyukn)

450 x 145 x 390 mm

MogkntoveHue k MK

2 nopta PoE (nutaHwve yepes Ethernet)
MopT USB Type-B (ans MK)

MopT USB Type-A (apantep Wi-Fi ans
ynpasaeHus no 6ecnpoBOAHON CBS3M)

CepTudumkatsl

PaspaboTaHo 1 npovsBoanTCs
B COOTBETCTBUM C 3apernucTpu-
poBaHHoM cnctemoin 1ISO9001

" Mnata ELT-1 npeBpaLyaeT AecsTb ABOUYHbIX BXOLOB B

MHOI'ObeHKLI,VIOHaﬂbeIe aHasioroeble BXOAbl A1 USMepPeHNA HanpsaXXeHns

AC + DC, a Takxxe gobasnset ABa nameputensHbix Bxoga DC (0 ... 10B/
0 ... 20 MA) ona ncnbiTaHuin NnpeobpasoBaTenen

2 [lo Tpéx BXOO0B MOXeT OblTb MCMONb30BAHO AN1S 3MepeHus 3PdeKTUBHbIX

3HAYeHWI1, YacTOTbl 1 Pa30BbIX YrNOB 6e3 IMLEH3UM Ha NPOrPaMMHOe
obecneyeHune Enerlyzer. na nprMeHeHns Bcero Habopa dyHKLMi
TpebyeTcst nuueH3uns Ha MO Enerlyzer

3 Ina ncnonb3oBaHus dyHKkumoHansHocTn GOOSE 1 Sampled Values
HeobXoAMMbI IMLEH3NM Ha COOTBETCTBYIOLLIME MOLY N

4 Mpw paboyeit Temnepatype Bbiwe +30 °C (+86 °F) BoamoxeH 50 %
Harpy304HbIN LK
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O0630p TEXHUYECKUX XapaKTEePUCTUK '

CMC 256plus

Ycunurtens Toka

6x0..125A

3x0..25A (rpynna All B)
1x0..75A (rpynna A ll B)
1x0..+£35A (rpynna A ll B)

[Onana3oH  6-tha3Hbiii nepemeHHbIn Tok (L-N)
ycTaHoBOK  3-chasHbiit AC (L-N)

1-chasHbln AC (L-N)

DC (L-N)
MowHocTb  6-ha3HbI nepeMeHHbIn Tok (L-N)

3-cbasHbin AC (L-N)

1-cbasHbin AC (L-N)

6 x 80 BAtun. npn 8,5 A
6x70BArap.npn7,5A
3x160BATMN.npn 17 A
3x140BArap.npn 15 A
1x480BATMn. npn 51 A
1x420 BArap.npn45A

Ycnnurtens Hanpsa>XXeHna

[Ounana3oH  4-asHbli nepemMeHHbIN 4x0..300B
ycTaHOBOK  TOK (L-N)
2-cba3zHbInt AC (L-L) 2x0..600B
MocTosiHHbIN TOK (L-N) 4x0..+300B
MouwHocTb  4-chasHbint AC (L-N) 4 x75B-ATun. npn 100 ... 300 B

3-cbazHbIn AC (L-N)

1-cbasHbiin AC (L-L)

4 x50B-Arap.npn 85...300B
3x 100 B-ATnn. npn 100...300 B
3x85B-Arap.npn85..3008B
1x275B-ATun. npn 200 ... 600 B
1x 250 B-Arap. npu 200 ... 600 B

<

,E_ 500 1-phase AC (L-N)
2 400

5 300

é’ fgg 3-phase AC (L-N)

‘g ol 6-phase AC (L-N)

5 0 10 25 50 75
@]

Output current / A

MorpelwHocTb

< 0,015 u3m. 3Ha4.2 + 0,005 % gnan.? Tun.,
< 0,04 % n3m. 3Hauy. + 0,01 % gnan. rap.

Nckaxerusa (KHN+LW)3

<0,025 % tn., < 0,07 % rap.

Pa3peleHue (ons cooTBETCTBY-

50 MKA / 100 MKkA / 500 MKA / 1 MA

loLLLero fnanasoHa)

MakcmanbHoe BbixogHoe
Hanps>KeHVe NCTOYHUKOB TOKa
(L-N)/(L-L)

15 Bnnk / 60 Bnnk

Ycunutenu, obLune ceegeHus

YacTtoTa [dnanasoH cuHycoun- 10... 1000 Iy
OanbHbIX CUrHaNoB
[nanasoH rapMoHuK / 10...3000 My *
NHTeprapMoHuK
[nana3oH HeycTaHo- DC (MocTosiHHbIN TOK) ... 3,1 kM *
BUBLLUMXCA CUTHANOB
Pa3spelerne <5 wmKIy
®daza Paspelerne 0,001°

MorpelwHocTs Npu 50
/60Ty

<0,005° Tun., <0,02° rap.

[OnanasoH yactor (-3 ab)

3,1k,

~

w

4

lNo 3anpocy NpefoCTaBAseTcs NOJHbIN NepeyeHb cneumdukaumin. Bee
npvBeAeHHble AaHHble SBSIOTCA rapaHTUPOBAHHbLIMU, €C/TN He yKa3aHo

nHoe. KomnaHuna OMICRON paeT rapaHT1io Ha NprBeAeHHbIe AaHHbIE Ha

OOVH rofg nocne KaJ'II/I6pOBKI/I B 3aBOACKUX YyCNTOBUAX, Npy TeMNepaType B

npepnenax 23 °C 5 °C (73 °F £10 °F) B grana3oHe yactoT oT 10 £o 100 My m

noc/e nporpesa 6710Ka B Te4eHne > 25 MUHYT.
M3M. 3Hay. = MOrPELLHOCTb OT U3MEPEHHOTO 3HAYEHWS, Anan. =

NOrpeLwHoCTb OT AMnana3oHa

3HayveHus npu 50/60 Iy, ananasoH nsmepenmns 20 kL, HOMUHaNbHOe

3HayeHne N HOMUHallbHada Harpyska

AmMnnnTyga ¢ oTKNOHeHUAMM Ha YactoTe > 1000 Iy,
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g
= 300 1-phase AC (L-L)
s
< 200
3-phase AC (L-N
g 100 phase AC(L-N)
5 4-phase AC (L-N)
£ 0 100 200 300 400 500 600
o)

Output voltage / V

MorpewHocTs (npw 0 ... 300 B)

<0,015 % n3m. 3Hay.2 + 0,005 % gnan.2 Tvn.,
< 0,04 % n3m. 3Hay. + 0,01 % guan. rap.

WNckaxenms (KHA+LL)3

0,015 % T1n., < 0,05 % rap.

Pa3spelueHune

5mB /10 mB B gnana3oHe 150 B/ 300 B

[rana3oHsbl

150B/3008B

HI/I3KprOBHeBbIe BbIXObl

Konnyectso BbIx040B

6 (12 c gononHUTENbHLIM 31emeHToM LLO-2)

Jnana3oH ycTaHoBOK

0... 10 Bnuk

LononHUTENbHbIN NCTOYHUK MOCTOSAHHOMO TOKa

Jnana3oHbl HanpsxXeHUs,
MakKCcC. TOK

0..264BDC02A
0..132BDC,04A
0..66BDC 08A

[BOVYHbIE BXOAbI

Konnyectso

10 (5 noTeHUManbHbIX rpynmn)

Kputepun cpabaTtbiBaHus

MepekntoyeHne OT Cyxmx KOHTaKTOB, UK

Hanps>XeHne NoCTOAHHOIO TOKa CpaBHMBAeETCA

CNOPOroBbIM 3HAYEHMEM Hanps>XeHnsa

[ranasoHsbl

100mB/1B/10B/100B/6008B

YacTtoTa gnckpeTtunsaummn

10 Ky (pa3peLueHne 100 MKc)

[BOVYHbIE BbIXOAbI

Tun

4 pene
4 TpaH3ncTopa

OTkAtoYatoLLas CNoCcoBHOCTL
pene

Imakc.: 8 A / Pmakc.: 2000 BA npun 300 B AC
Imakc.: 8 A / Pmakc.: 50 BT npn 300 B DC




L

OMICRON

M3meputenbHble Bxoabl DC

[nana3oH n3mepeHusa
HanpskeHus

0..+108B

[nanasoH nsmepeHus Toka

0..£1MA, 0..+20 MA

AHanoroBble nameputenbHble Bxoabl AC + DC!

Tun AHanorosble Bxofbl HanpsxeHus AC + DC
(M3MepeHme ToKa C MOMOLLBIO BHELLIHMNX
TOKOW3MEPUTENbHbBIX KNELLER NN LLYHTUPYIO-
LLX PE3NCTOPOB)

Konnuecrso 10

HoMuHanbHble AnanasoHbl

BXOAHbIX CMrHanoB (3 dekTns-

Hble 3HaYeHus)

100mB/1B/10B/100B/6008B

MorpelwHoCTb aMnAnTyabl

<0,06 % t"n., < 0,15 % rap.

IEC 618502

My6nukayus

GOOSE

360 BMpTyanbHbIX ABOUYHBIX BbIXOA0B, 128
GOOSE

Sampled Values

IEC 61850-9-2 (9-2LE), IEC 61869-9

Moanucka

GOOSE

360 BMPTyaNbHbIX 4BOVNYHbIX BXOLOB,
128 GOOSE

MakcrmanbHoe KonmyecTBo NOTOKOB

My6nukaums

RelaySimTest: 4, Test Universe: 3
(1 notok:4U +41)

Cn HXPOHU3aLUNA BpEMEHN

BHyTpeHHwMe Yacbl cuctembl

Opend yacToTbl

<0,37 ppm/24 4
<4,6 ppm/20 net

CMC 256plus ¢ BHELLIHUM UCTOYHUKOM OMOPHOIO CUrHana

AbcontoTHoe 3HayeHme
MOrPeLHOCTY CUHXPOHU3ALMN
(HanpsxeHne/Tok)

<1 MkcTUN., <5 MKc rap.

K BHeLHeMy HanpsixeHuto

OnopHbIN cMrHan Ha ABonyHoM Bxoge 10:
10..300B/15..70 Iy

[MpoTokoN TOYHOrO BpeMeHU
(PTP)

IEEE 1588-2008
|IEEE C37.238 (Power Profile)
IEC 61850-9-3 (Utility Profile)

3J'IEKT|DOI'I NnTaHne

HomwuHanbHas

100 ... 240 B AC, 1-chasHoe (50/60 ')

YcnoBusi okpyxkatoLen cpefbi

Paboyas Temnepatypa?

0..450°C(+32..+122°F)

TemnepaTypa Npu XpaHeHnn

-25...470°C(-13 .. +158 °F)

OTHOCKTeNbHas BNaXHOCTb

5...95 %, 6e3 koHAeHcauun

CooTBeTCTBME CTaHAA pPTam

DneKTpoMarHuTHble nomexu (EMI)

MexayHapoaHble/esponei-
CKMe CTaHOapThl

IEC/EN 61326-1, IEC/EN 61000-6-4,
IEC/EN 61000-3-2/3,
CISPR 32 (knacc A)/EN 55032 (knacc A)

CeBepHas Amepuka

47 CFR, nogpa3sgzen B yactn 15 (knacc A), FCC

D1eKTPOMAarHUTHas BOCNPUUMUYMBOCTbL (EMS)

MexayHaponHble/eBponen-
CKMe CTaHZapThl

IEC/EN 61326-1, IEC/EN 61000-6-2/5,
IEC/EN 61000-4-2/3/4/5/6/8/11/16/18

BbesonacHocTb

MexayHapoaHble/esponeit-
CKne CTaHOapThl

IEC/EN 61010-1, IEC/EN 61010-2-030

CeBepHas Amepuka

UL61010-1, UL61010-2-030,
CAN/CSA-C22.2 No. 61010-1,
CAN/CSA-C22.2 Ne61010-2-030

MexaHunyeckme ncnbiTaHus

Brbpauws
YnapHasi Harpyska

IEC60068-2-6
IEC 60068-2-27

Pa3Hoe

Macca

16 kr

Pasmepsi (LI x B x T, 6e3 pyukn)

450 x 145 x 390 mm

MogkntoveHue k MK

2 nopta PoE (nutaHwve yepes Ethernet)
MopT USB Type-B (ans MK)

MopT USB Type-A (apantep Wi-Fi ans
ynpasaeHus no 6ecnpoBOAHON CBS3M)

CepTudumkatsl

PaspaboTaHo 1 npovsBoanTCs
B COOTBETCTBUM C 3apernucTpu-
poBaHHoM cnctemoin 1ISO9001

CMC 256plus c o6bekTamm UCNbITaHUS
IRIG-B, PPS, PPX

Mocpencrsom CMIRIG-B, TICRO 100

" [0 TPEX BXOLOB MOXET ObITb MCMOMb30BAHO A8 U3MepeHnin 3 dekTUBHBIX
3HaYeHWi, YacToTbl 1 hasoBoro yrna 6e3 nuueHsun Enerlyzer. Ana
nprMeHeHus Bcero Habopa dyHKLMN TpebyeTcs nuueHsus Ha MO Enerlyzer

2 na ncnonb3oBaHus dyHkumin GOOSE n Sampled Values Heobxognmbl
JIMLEH3MN Ha COOTBETCTBYIOLLVIE MOAYIN

3 Mpw paboyeit Temnepatype Bbiwe +30 °C (+86 °F) BoamoxeH 50 %
Harpy304HbIN LK
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O0630p TeEXHNYECKUX

XapaKTepucTuk'

CMC430

Ycunurtens Toka

Ycnnurtens Hanpsa>XXeHna

[OnanasoH 3-ha3Hbli nepemeHHbIi 3x0...12,5A [Junana3oH 6-chasHbIt nepemeHHbIi  6x0..150 B
yCTaHOBOK ToK (L-N) YCTaHOBOK TOK (L-N)
1-cbasHblit AC (L-L) 1x0..125A 3-chasHbiit AC (L-L) 3x0...300 B (6e3 0buen HerTpanu N)
1-cpasHbin AC (LLL-N) 1x0..375A DC (L-N) 3x0..+2128B
DC (LLL-N) 1x0..+37,5A
MouHocTb 3-ha3Hblit nepemMeHHbIn - 3 x 90 BT tun. npn 9 A MouHocTb 6-hasHbIi NnepeMeHHbIi - 6 x 42 BT Tun. npn 150 B
TOK (L-N) 3x85Btrap.npn9 A TOK (L-N) 6x37,5Btrap.npn 150 B
1-chasHbIn AC (L-L) 1x 180 BTTun. npn 9 A 3-chazHbin AC (L-L) 3x42 Bt Tumn. npn 150 B
1x170Btrap.npn 9 A 3x37,5Btrap.npn 150 B
1-cbasHblit AC (LLL-N) 1x 250 Brtun. npu 24 A 1-chasHbin AC (L-L) 1 x84 Bt tvn. npn 300 B
1x200Btrap.npn 24 A 1x75BTtrap. npn 300 B
100 50
2 g0 )
S 3x125A £ 5
3 @
§ 2 § 2 6x150V
é 20 é 10
5 5
e} ¢}
T 7T T T T T T T |
0 1 2 3 4 5 6 7 8 9 10 11 125 0 25 50 75 100 125 150

Output current / A Output voltage / V

To4yHOCTb AMMINTYObl HanNps>XeHnA
To4yHOCTb ammnn NTyObl TOKa

[Ounana3oH Tunosas 3 1 ropn? 2 ropa?
2,3 2 2
Ananazon Tvnosas 1 ron 2 rona 10-100 Ty 0,015 + 0,005 0,04 +0,01 0,06 +0,01
10-100 Iy; 0,02 + 0,005 0,04 +0,01 0,07 +0,01 (V1-V3)
I<6A 10-100 4 0,07 +0,01 0,11+0,01
10-100 Iy; 0,08 + 0,01 0,11 +0,01 (V4-Ve6)
=64 Pa3speluerve 100 mkB
Pa3pelueHmne 100 MKA
MakcnmManbHoe BbIXOAHOE Hanpsixe- 17 Bnuk / 34 Bnuk
HUe CTouHNKoB Toka (L-N/L-L) [JONOAHUTENbHBIN MCTOYHUK NOCTOSHHOMO TOKa
[urana3oHsbl 1,25A/125A
[nana3oH HanpskeHnn 12 ... 264 B nocT. Toka
MoLwHoCTb MyckoBasi (<2 ¢): 120BT/2 A
O6LMe TEXHMUYECKME XapaKTePUCTUKUN YCUAUTENs! Henpepoisras: 50 B1/08 A
[urana3oH Yactot CuHyconpanbHble DC... 1000 Iy,
curHanbl [BONYHbIE BXOAbI
[apMOHWKHN, MHTeprap- DC... 3000 Iy,

Konunyectso 6 (Kaxapli NONHOCTBIO N30MPOBAH)

MOHWKa, NepexofHble

curHansl Kputepun cpabatbiBaHms MepekioyeHre OT CyxMx KOHTaKTOB M
PaspelueHmne <5 MKy, HanpsxeHne AC nnn DC cpaBHMBaeTCA ¢
NOPOroBbIM 3HaYEHNEM HaMPSKeHUs
ToyHOCTb a3kl 0, 005° Tun. 0,02° rapaHT.

Junana3oHbl 10mB/100mB/1B/10B/100B/600B

50/60 Iy (3tan. V1)

KHW+LL npwn 50/60 Ty,

<0,1 % OT NONHOM LuKanbl

YacTtoTa gnckpeTtmsaummn

10 Ky (paspetweHve 100 MKc)

Mogenupyemas 0,1 % ycT. 3Ha4eHus npm 50/60 My, PF =1 MakcumansHoe Bpems HeorpaHunyeHHoe
MOLLIHOCTb / 3Heprus 50-70 B npn <2 Bt n3MmepeHna
(1 rop) 0,05-6 Anpu<0,3 0Om

LBOUYHbIE BbIXOAbI

2 4 pene

4 TpaH3ncTopa

OTkNoYaoLWasa cnocobHOCTb Imakc.: 8 A / Pmakc.: 2000 BA npun 300 B AC
pene Imakc.: 8 A / Pmakc.: 50 BT npu 300 B DC

" Mo 3anpocy NpefoCTaBASETCS NONHbIN NepeyeHb crneundurkaunin. Bee
npvBeAeHHbIe AaHHble SBSIOTCA rapaHTUPOBAHHBLIMU, €C/IN He yKa3aHo
nHoe. OMICRON rapaHTupyeT NnpuBeAeHHble AaHHble Ha OAMH rof nocne
KannMbpoBKM B 3aBOACKMX YCIIOBUAX NPU TemnepaType B npepenax 23 °C
+5 °C B AmanasoHe yactoT oT 10 fo 100 Iy 1 nocne nporpesa B TedeHne
> 30 MUHYT.

2 + (% yCTaHOBEHHOrO 3HaYeHNs + % AMana3oHa) v MeHee.

3 TunoBble 3HaYeHMsA NPUMeHUMbI K 98 % Bcex yCTPOMCTB cpasy nocse
3aBOACKOM KannMbpoBKuM (HacTponKkm).
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M3meputenbHble Bxoabl DC

[unanasoH namepeHus +10mB, +100 mB, +1 B, 10 B

HanpsxeHun

[nanasoH nsmepeHus Toka +1 MA, £20 MA

M3meputensHble Bxoabl AC + DC

Konnuecrso 6, KaXAblN NOMHOCTBIO N30NMPOBaH

YacrtoTa BblGOpKM 10 Ky, 40 kI (HacTpamBaemast)

HoMu1HanbHble ArMana3oHbl 10mB/100mB/1B/10B/100B/600B
BXOAHbIX CUrHanoB (3 ekTrs-

Hble 3HaYeHus)

MorpeLwHocTb aMnNANTYObl
(1B/10B/100B)

0,08 +0,03 (1 rog’")
0,11+0,04 (2 ropa")

AHanorossle N3mMepeHus I, U (AC/DC, acbch.  mrHos.), ¢, f; P, Q, S,

rapMoHukm (go 64-i), df/dt

3anucb rnbpuAaHbIX 3Mepe- C nporpamMmmHom onuuen
HWI? NPU aKTUBMPOBAHHbIX EnerlLyzer Live
aHaIoroBbIX BbIXOAax

IEC618503

My6nunkaumsa

GOOSE 360 BMPTYyanbHbIX ABOVYHbIX BbIXOAOB, 128
GOOSE

Sampled Values IEC 61850-9-2 (9-2LE), IEC 61869-9

Mognucka

GOOSE 360 BMPTyanbHbIX ABOVYHbIX BXOLOB,
128 GOOSE

Sampled Values IEC 61850; IEC 61869-9

MakcrmmanbHoe KoNmM4yecTBO NOTOKOB

MNy6nnkaums RelaySimTest: 4, Test Universe: 3
Mognucka 2

CUHXPOHM3aLUUs BpeMeHu

BHyTpeHHV]e Yacbl CUCTEMDbI

[Opend yacToTsl <0,37 ppm/ 24y

<4,6 ppm/20 net

CMC 430 c BHEeLWHUM UCTOYHMKOM OMOPHOTro CUrHana

ABCONOTHOE 3HAYEHVE
norpeLwHoCTn CUMHXPOHM3aunn
(HanpsxeHwe/Tok)

<1 MkcTUN., <5 MKc rap.

K BHelLHeMy Hanps>XeHnto OnopHbIN CUTrHaN Ha ABOMYHOM BXOAE 6:

10..600B71/15..70 Ty

MpoTOKON TOYHOrO BpeMeHu |IEEE 1588-2008
(PTP) |IEEE C37.238-2011 (Power Profile)
IEC 61869-9-3 (Utility Profile)

CMC 430 c obbekTaMu UCMbITaHWs

IRIG-B, PPS, PPX Mocpeacrtsom CMIRIG-B, TICRO 100

" + (% OT M3MepeHHOro 3Ha4YeHuns + % OT MOJSTHOW LKasbl) U MeHee

2 AHanorossble, ABOWYHbIE, SV 1 GOOSE

3 na ncnonb3oBaHus dyHkumin GOOSE n Sampled Values Heobxognmbl
JINLEH3MM Ha COOTBETCTBYIOLLME MOZYN

3J'IEKTpOI'I NnTaHne

HomwuHanbHas

100 ... 240 B, 50/60 Ty, 1000 BT

YcnoBusi okpyxkatoLen cpefbi

Pabouas Temnepatypa

-25..450°C(-13 .. 4122 °F)

TemnepaTypa Npu XpaHeHnn

-40 ... +70°C(-40 ... +158 °F)

OTHOCKTeNbHas BNaXHOCTb

5...95 %, 6e3 koHAeHcauun

CooTBeTCTBME CTaHAA pPTam

DneKTpoMarHuTHble nomexu (EMI)

MexayHapoaHble/esponei-
CKMe CTaHOapThl

IEC/EN 61326-1, IEC/EN 61000-6-4,
IEC/EN 61000-3-2/3,
CISPR 32 (knacc A)/EN 55032 (knacc A)

CeBepHas Amepuka

47 CFR, nogpasgzen B yactn 15 (knacc A), FCC

D1eKTPOMAarHUTHas BOCNPUUMUYMBOCTbL (EMS)

MexayHaponHble/eBponen-
CKMe CTaHZapThl

IEC/EN 61326-1,
IEC/EN 61000-4-2/3/4/5/6/8/11

BbesonacHocTb

MexayHapoaHble/esponeit-
CKne CTaHOapThl

IEC/EN 61010-1, IEC/EN 61010-2-030

CeBepHas Amepuka

UL61010-1, UL61010-2-030,
CAN/CSA-C22.2 No. 61010-1,
CAN/CSA-C22.2 Ne61010-2-030

MexaHunyeckme ncnbiTaHus

Knaccudmkaums
Brbpauuns

YpapHasa Harpyska
CBoboaHoe nageHve

IEC60721-3-7

IEC 60068-2-64
IEC 60068-2-27
IEC60068-2-31

Pa3zHoe

Macca

8,7 kr

Pasmepbl

270 x 150 x 380 mm

NHTepdencol

[Ba nopta PoE Ethernet

1 nopt USB Type-B

1 nopt USB Type-A

1 BHeWwHWN nHTepdenc: onst ARC 256x, SEM1,
SEM2, SEM3, SER1, CMIRIG-B

4 nopTa pacwupenns: gns LLX1-LLX4 n
pacLMpeHHOro pexvma

LED-nHANKaTOP COCTOSAHMS @aHaNoroBbIx
BbIXOAHbIX CUTHAI0B

HacTpaviBaemblili 3ByKOBOW CUrHanm3aTop

CepTudumkatsl

PaspaboTaHo 1 npovsBoanTCs
B COOTBETCTBUM C 3aperncTpu-
poBaHHoM cnctemoin 1ISO9001
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O0630p TEXHUYECKUX XapaKTEePUCTUK '

CMC 353

Ycmnutenbs Toka Ycannutenos Hanpsa>XXeHna
[OnanasoH 3-ha3Hbli nepemMeHHbIi  3x0..32A [Junana3oH 4-chbasHblt nepemerHbii  4x0..300 B
yCTaHOBOK ToK (L-N) YCTaHOBOK TOK (L-N)
1-chasHbIn AC (L-L) 1x0..32A 2-cbazHblt AC (L-L) 2x0..600B
1-dba3Hbin nepemeHHbin  1x0 ... 64 A MocTosHHbIN TOK (L-N) 4x0..+300B
ToK (LL-LN)
MocTosHHbIN TOK (LL-LN) 1 x0...64 A
MouHocTb 3-hasHbIit nepemeHHbIfi - 3 x 430 BA Tun. npu 25 A MouHocTb 4-pasHbint AC (L-N) 4x75B-ATun.npn 100 ...300 B
ToK (L-N) 3x250BTrap.npn 20 A 4 x50B-Arap.npn 85...300B
1-cbasHbiin AC (L-L) 1x 870 BAtn. npu 25 A 3-chbasHbiit AC (L-N) 3x 100 B-Atun. npu 100 ... 300 B
1x530Btrap.npn 20 A 3x85B-Arap.npn85..3008
1-cba3Hblit AC (LL-LN) 1x 500 B-A tvin. npu 40 A 1-cpasHbin AC (L-L) 1x275B-Atun. npun 200 ... 600 B
1x350Brrap.npn 40 A 1x 250 B-A rap. npu 200 ... 600 B
<>( 1-phase AC (L-L) <>(
= 900 “phase - = - -
3 = 300 1-phase AC (L-L)
2 2
- 600 1-phase AC (LL-LN) 200
3-phase AC (L-N
g 300 3-phase AC (L-N) g 100 phase AC (L-N)
= 5 4-phase AC (L-N)
Qo 0+ j=3
g 0 10 20 30 40 50 60 70 3 0 100 200 300 400 500 600

Output current / A Output voltage / V

MorpewHocTb < 0,05 % v3Mm. 3Ha4.? + 0,02 % gman.? Tvn., MorpewHocts (npn 0...300B)  <0,03 % m3m. 3Ha4.2+ 0,01 % gman.? Tvn.,
<0,15 % m3m. 3HaY. + 0,05 % awnan. rap. < 0,08 % m3m. 3Hay. + 0,02 % gunan. rap.

Wckaxerus (KHN+LL)3 <0,05 % tvn., < 0,15 % rap. Nckaxenus (KHW+LU)? 0,015 % T1n., < 0,05 % rap.

PaspelueHne 1 MA PaspelueHne 5mB/ 10 MB B grnanasone 150 B/ 300 B

MakcnmanbHoe BbIxogHoe 35 Bnuk / 70 Bnunk [rana3oHsbl 150B/3008B

HanpsikeHne NCTOYHNKOB TOKa

(L-N)/(L-L)

HMBKprOBHeBbIe BbIXoObl

Ycnnutenn, oblime ceegeHns Konnyectso BbIx0O0B 6 (12 c 4ONONHUTENbHBIM 3N1eMeHTOM LLO-2)

Junana3oH ycTaHoBOK 0...+10 Bnuk
YacTtoTa [dnanasoH cuHycoun- 10...1000 Iy

OanbHbIX CUTHANoB*

[mnanasoH rapMoHuK / Hanpsixerwue: 10... 3000 My>

HTEPrapMOHUK Tok: 10... 1000 Iy [JononHUTeNbHbIN NCTOYHMK MOCTOSIHHOIO TOKa
[unana3oH HeycTaHo- DC (MocTosiHHbIN TOK) ... 3,1 kI ® [lManasoHbl HaNpPsKeHUs, 0..264BDC, 0,2 A
BUMBLUMXCA CMTHANOB MaKc. Tok 0..132BDC 04 A
PaspelieHne <5 wmkly 0..66BDC 08A
®daza Pa3spelierve 0,001°
MorpelwHocTs Npn Hanpsixerwne: 0,02° Tun., <0,1° rap.
50/ 60 Iy Tok: 0,05° Tun., < 0,2° rap. AgondHbie Bxopb!
[OnanasoH yactor (-3 ab) 3,1 kMY, Konuyectso 10 (5 noTeHuManbHbIX rpynmn)
Kputepun cpabatbiBaHus MepekIioYeHNe OT CyXMX KOHTAKTOB, U

Hanpsi>KeHne NOCTOAHHOro ToKa CpaBHMBaETCA
CMOPOroBbIM 3Ha4YeHNEeM Hanps>XXeHna

Jvnana3oHbl 20B/300B

YacToTa AnckpeTmsaumm 10 KMy (paspewweHmne 100 mkc)

[OBOWNYHbIE BbIXOAbI

Tun 4 pene
4 TpaH3ncTopa

OTkoYatoLas cnocobHoOCTb Imakc.: 8 A / Pmakc.: 2000 BA npun 300 B AC
' Mo 3anpocy NpeaoCcTaBASETCs NOMHbINA NepeyeHb cnelndukaLumii. Bce pene Imakc.:8 A / Pmakc.: 50 BT npu 300 B DC
npuBeaeHHble AaHHble SIBNSIOTCH rapaHTUPOBaHHBIMU, €C/IN He yKa3aHo
nHoe. Komnanna OMICRON paeT rapaHTuio Ha NprBeAeHHbIe AaHHbIE Ha
OAMH rof, nocse KasMbpoBKYM B 3aBOLCKMX YCOBUSX, MPK TeMnepaType B
npegenax 23 °C+5 °C (73 °F +10 °F) B ananasoHe yactot ot 10 go 100 My n
nocsie nporpesa 6510Ka B TeYeHne > 25 MUHYT.
M3M. 3HaY. = NOrPEeLLHOCTb OT U3MEPEHHOTO 3HaYeHMs, anan. =
NOrpeLlHoCTb OT finanasoHa
3 KHW+LW: 3Hayerwnsa npm 50/60 I, AnanasoH nsmepenus 20 kI,
4 Ins amMnanTyabl Ha BbIXOAAX MO TOKY C OTKNOHEHMAMM Ha YacToTe > 380 T,
> AMNAMTYyAa € OTKIOHEHUSIMM Ha YacToTe > 1000 T,
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IEC61850"

My6nvikaums

GOOSE 360 BMpPTyaNbHbIX ABOVNYHbIX BbIXOA0B,
128 GOOSE

Sampled Values IEC 61850-9-2 (9-2LE), IEC 61869-9

Moonucka

GOOSE 360 BMpTyanbHbIX ABOMNYHbIX BXOAOB, 128
GOOSE

MakcrmanbHoe Konm4yecTBo NOTOKOB

MNy6nvkaums RelaySimTest: 4, Test Universe: 3

(1 notok:4U +41)

CUHXPOHM3aUNs BpeMeHu

BHyTpeHHVIe Yacbl CUCTEMDbI

Lpewnd vacToTbl <0,37 ppm/24 4

<4,6 ppm/ 20 net

CMC 353 ¢ BHeLWHUM NCTOYHMKOM OMOPHOro CUrHana

ABCONOTHOE 3HaYeHne
NOrPELIHOCTY CUHXPOHM3aLUM
(Hanpsi>xeHne/TokK)

<1 MKcTUn., <5 MKC rap.

K BHELLIHEeMY HanpsaxeHwuto OnopHbIN curHan Ha ABonyHoM Bxoge 10:

10..300B/15..70 Ty,

MpoTOKO TOYHOrO BpeMeHu IEEE 1588-2008
(PTP) |IEEE C37.238 (Power Profile)
IEC 61850-9-3 (Utility Profile)

CMC 353 c 06bekTaMu UCMbITaHUS

IRIG-B, PPS, PPX Mocpencrsom CMIRIG-B, TICRO 100
JnekTponuTaHue
HomuHanbHas 100 ... 240 B nepem. Toka, 1-dasHoe (50/60 )

YcnoBusa okpy>KatoLen cpefpl

Paboyvas TemnepaTtypa? 0..450°C(+32..+122 °F)

Temnepatypa npu xpaHeHum -25..+70°C(-13 ... +158 °F)

OTHOCUTENbHASA BJIAXHOCTb 5 ...95 %, 6e3 koHgeHcauun

" Ons ncnons3osarus hyHkumin GOOSE n Sampled Values Heobxoaymbi
SIMLEH3MN Ha COOTBETCTBYIOLLME MOLYIN

2 Mpu paboyen Temnepatype Bbille +30 °C Bo3MOXxeH 50 % Harpy3ouHbiin

UMK

CooTBeTCTBME CTaHAA pPTam

DneKTpoMarHuTHble nomexu (EMI)

L

OMICRON

MexayHapoaHble/esponen-
CKne cTaHOapThl

IEC/EN 61326-1, IEC/EN 61000-6-4,
IEC/EN 61000-3-2/3,
CISPR 32 (knacc A)/EN 55032 (knacc A)

CeBepHas Amepuka

47 CFR, nogpasaen B uactn 15 (knacc A),

FCC

DNeKTPOMarHUTHas BOCNPUUMUYMBOCTbL (EMS)

MexayHapopfHble/eBponen-
CKne CTaHZapThl

IEC/EN 61326-1, IEC/EN 61000-6-2/5,
IEC/EN 61000-4-2/3/4/5/6/8/11/16/18

besonacHocTb

MexayHapoaHble/esponent-
CKMe CTaHOapThl

IEC/EN 61010-1, IEC/EN 61010-2-030

CeBepHas Amepuka

UL61010-1, UL61010-2-030,
CAN/CSA-C22.2 No. 61010-1,
CAN/CSA-C22.2 Ne61010-2-030

MexaHunyeckme ncnbiTaHms

Bnbpauus
YnapHas Harpyska

IEC60068-2-6
IEC 60068-2-27

Pa3Hoe

Macca

13,3 kr

Pasmepebl (LU x B x T, 63 pyuku)

343 x 145 x 390 mm

MopkntoyeHune k MK

2 nopta PoE (nutaHwe yepes Ethernet)
MopT USB Type-B (ans MK)

Mopt USB Type-A (apantep Wi-Fi gna
ynpasneHus No 6ecnpoBOLHON CBS3N)

CepTudukatsl

Pa3paboTaHo v nponssoauTcs
B COOTBETCTBUM C 3aperncrpu-
poBaHHo cuctemon 1ISO9001
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O0630p TEXHUYECKUX XapaKTEePUCTUK '

CMC 310

Ycmnutenbs Toka Ycannutenos Hanpsa>XXeHna
[OnanasoH 3-ha3Hbli nepemMeHHbIi  3x0..32A [Junana3oH 3-chasHblt nepemerHbii 3 x0..300 B
yCTaHOBOK ToK (L-N) YCTaHOBOK TOK (L-N)
1-chasHbIn AC (L-L) 1x0..32A 1-chasHblIn nepemerHbln 1 x0 ... 600 B
1-hasHbIn nepemerHsbin 1x0 ... 64 A TOK (L-L)
ToK (LL-LN) MocTosiHHbIN TOK (L-N) 3x0..+3008B
MocTosHHbIN TOK (LL-LN) 1 x0...64 A
MoLHoCTb 3-hasHbIit nepemeHHbIfi - 3 x 430 BA Tun. npu 25 A MouHocTb 3-chasHbIvi nepemMeHHbIi - 3 x 100 B-A Tmn. npu 100 ... 300 B
ToK (L-N) 3x250BTrap.npn 20 A TOK (L-N) 3x85B-Arap.npn85...300B
1-cbasHbiin AC (L-L) 1x 870 BAtn. npu 25 A
1x530Btrap.npn 20 A 1-cbasHbIn AC (L-L) 1x275B-Atun. npun 200 ... 600 B
1-cba3Hblit AC (LL-LN) 1x 500 B-A tvin. npu 40 A 1 x 250 B-A rap. npu 200 ... 600 B
1x350Brrap.npn 40 A
<>( 1-phase AC (L-L) $
= 900 “phase AV = - }
3 = 300 1-phase AC (L-L)
2 2
E 600 1-phase AC (LL-LN) 200
3-phase AC (L-N
& 300 3-phase AC (L-N) g 100 phase AC (LN)
o Q
5 0 E
o k
= 0 10 20 30 40 50 60 70 = 0 100 200 300 400 500 600
o Output current / A © Output voltage / V
MorpewHocTb <0,05 % u3m. 3Ha4.2 + 0,02 % anan.? Tun., MorpewHocTs (Mpn 0...300B) < 0,03 % u3sm. 3Ha4.> + 0,01 % anan.? Tun,,

<0,15 % m3m. 3HaY. + 0,05 % awnan. rap. < 0,08 % m3m. 3Hay. + 0,02 % gunan. rap.

0,015 % T1n., < 0,05 % rap.

NckaxeHuns (KHA+LL)3 <0,05 % tvn., < 0,15 % rap.

Pa3spelueHune 1 MA

Nckaxenms (KHA+LL)3

Pa3speluerve 5mB /10 mB B gnana3oHe 150 B/ 300 B

150B/3008B

MakcrmanbHoe BbIXofHOe
Hanpsi>keHre NCTOYHMKOB TOKa
(L-N)/(L-L)

35 Bnuk / 70 Bnnk Junana3oHbl

Ycunutenu, obuimne ceefeHuns

YacTtoTa [nanasoH cuHycon- 10..599 Ty
NanbHbIX CUTHaNoB*
Paszpeluerne <5 Mkl
®daza PaspelieHne 0,001°

MorpeLHocTb Npu
50/60 Ty

Hanpsixenwne: 0,02° Tun., < 0,1° rap.
Tok: 0,05° Tun., < 0,2° rap.

lNo 3anpocy NpefocCTaBNAeTCs NOHbIN NepeyeHb cneumdukaumin. Bee
npuBeaeHHble AaHHble SIBNSIOTCH rapaHTUPOBaHHBIMU, €C/IN He yKa3aHo
nHoe. Komnanuna OMICRON paeT rapaHTUio Ha NprBeAeHHbIe AaHHbIe Ha
OAMH rof, nocse KasMbpoBKYM B 3aBOLCKMX YCNOBUSX, MPK TeMnepaType B
npegenax 23 °C+5 °C (73 °F +10 °F) B ananasoHe yactot ot 10 go 100 My n
nocsie nporpesa 6510Ka B TeYeHne > 25 MUHYT.

M3M. 3HaY. = NOrPEeLLHOCTb OT M3MEPEHHOTO 3HaYeHMs, anan. =
NOrpeLlHoCTb OT finanasoHa

KHW+LL: 3Ha4eHns npw 50/60 I, ananasoH namepenuns 20 Ky,

[Ons amnanTygpl Ha BbIXOAax NO TOKY C OTKIOHEHNSAMU Ha YacToTe > 380 Iy,
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L OonoNHUTENbHbIN NCTOYHUK MOCTOSSHHOMO TOKa

[ana3oHbl HanNpsXxeHns,
MaKc. TOK

0..264BDC0,2A
0..132BDC 04 A
0..66BDC 08A

[BOnYHbIE BXOAbI

Konuuecrso

6

Kputepuun cpabaTbiBaHust

MepekstoyeHne OT Cyxnmx KOHTaKTOB, Un
Hanps>XeHne NOCTOAHHOIo TOKa CpaBHMBaeTCa
CNOPOroBbIM 3Ha4YeHeM HanpsaXXeHna

[nanasoHbl

20B/3008B

YacToTa gmuckpetumsaumm

10 kIy (paspewweHne 100 mkc)

[BOWYHbIE BbIXOAbI

Tvun

4 pene
4 TpaH3ncTopa

OTKJtovatoLLas cnocobHOCTb
pene

Imakc.: 8 A/ Pmakc.: 2000 BA npun 300 B AC
Imakc.: 8 A/ Pmakc.: 50 BT npn 300 B DC

JnekTponuTaHue

HomuHanbHas

100 ... 240 B nepem. Toka, 1-thazHoe (50/60 )

YcnoBus okpyxatoLen cpefpi

Paboyvas Temnepatypa’

0..+50°C(+32..+122°F)

Temnepatypa Npu XpaHeHnn

-25...470°C(-13 ... +158 °F)

OTHOCUTENbHAsA BNAXHOCTb

5 ...95 %, 6e3 koHgeHcauun

" MNpwu paboyeit Temnepatype Bbilwe +30 °C Bo3mMoxeH 50 % Harpy3ouHbIi

UMK

CooTBeTCTBME CTaHAA pPTam

DneKTpoMarHuTHble nomexu (EMI)

MexayHapoaHble/esponen-
CKne cTaHOapThl

IEC/EN 61326-1, IEC/EN 61000-6-4,
IEC/EN 61000-3-2/3,
CISPR 32 (knacc A)/EN 55032 (knacc A)

CeBepHas Amepuka

47 CFR, nogpasaen B uactn 15 (knacc A),

FCC

DNeKTPOMarHUTHas BOCNPUUMUYMBOCTbL (EMS)

MexayHapopfHble/eBponen-
CKne CTaHZapThl

IEC/EN 61326-1, IEC/EN 61000-6-2/5,
IEC/EN 61000-4-2/3/4/5/6/8/11/16/18

besonacHocTb

MexayHapoaHble/esponent-
CKMe CTaHOapThl

IEC/EN 61010-1, IEC/EN 61010-2-030

CeBepHas Amepuka

UL61010-1, UL61010-2-030,
CAN/CSA-C22.2 No. 61010-1,
CAN/CSA-C22.2 Ne61010-2-030

MexaHunyeckme ncnbiTaHms

Bnbpauus
YnapHas Harpyska

IEC60068-2-6
IEC 60068-2-27

PasHoe

Macca

13,1kr

Pasmepei (LU x B x T, 6e3 pyykn)

343 x 145 x 390 mm

MopkntoyeHwne k MK

2 nopta PoE (nutaHue yepes Ethernet)
MopT USB Type-B (ans MK)

Mopt USB Type-A (apantep Wi-Fi ans
ynpasneHus no 6ecnpoBOLHON CBS3N)

CepTudumkatsbl

Pa3paboTaHo 1 Npon3BoAnTCS
B COOTBETCTBUM C 3aperncrpu-
poBaHHom cuctemoin 1ISO9001
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TexHun4yeckue gaHHbIEe

TexHU4Yeckue gaHHble

IEC 61850 GOOSE
MogenunpoBaHue

Mopnncka

Paboune xapakTepucTnkm

Mopnepxka BupTyansHom JIBC

CMC 850: KOMNNIEKT AJist UCNbITAHUN YCTPOWUCTB 3aLumnTbl cornacHo IEC 61850

CneunannsmpoBaHHbIN UcnbiTaTeNbHbIN KoMnaekT CMC 850 npefHa3HayeH onst IpOBEpPKM CMCTEM
crangapta I[EC 61850. C ncnbiTyeMbiMU YCTPONCTBAMU OH KOMMYHULMPYET NO NPOTOKONAM peasibHOro
BpemeHn GOOSE 1 Sampled Values. YnpasneHue ncnbitaTesibHbIM KOMMIEKTOM OCYLLECTBASETCSA C
nomotypto MO Test Universe nnn RelaySimTest. Komnnekt CMC 850 Kak YacTb NakeTa CoAepkKuT OnTUmMu-
31POBaHHbIe annapaTtHble cpeacTBa U HeobxoammMble kommnoHeHTbI [0 Test Universe. MNakeT BktoyaeT Bce
Heobxo4VMOoe N8 CUHXPOHU3UPOBAHHBIX MO BPEMEHW UCTbITaHWI C cnonib3oBaHnem GOOSE 1 Sampled

Values. [Ins cneymanbHbIX MCMbITaHWIA 3alWMTbl MOXHO 3aKa3aTb oTae bHble Mogynu Test Universe.

CooTBeTCTBME ABOUYHbIX BbIXOLOB aTpubyTam
[aHHbIX B ONy6nKoBaHHbIX coobuleHnsx GOOSE.
Konnyectso BUpTYyanbHbIX ABONYHbIX BbIXO4OB: 360
Konnuectso nybnvikyembix GOOSE: 128
CooTBeTcTBYE aTPUOYTOB AaHHbIX U3 MOAMUCAHHbIX
coobuleHnit GOOSE gBOUNYHbLIM BXOAAM.
Konunyectso B1pTyanbHbIx 4BONYHbIX BXOA0B: 360
Konunyectso nognucsiBaembix GOOSE: 128

Tun 1A; knacc P2/3 (IEC 61850-5).

Bpems 06paboTku (13 NpUIOXKeHUs B ceTb UK
HaobopoT): < 1 Mc

BbIGUpaembIi NpropuTeT 1 naeHTUdUKaTop
BupTyansHon JIBC (VLAN-ID)

IEC 61850 Sampled Values (ny6nukauums)

Cneundukaums

YacToTbl AncKpeTm3aLmm
CYHXPOHM3aLMst

Mopaepxka BupTyansHomn JIBC

MakcmmanbHoe Konm4ecTBo
noTokos SV

WHTepdencol cBsizn
Mopakntoyerue k MK

CUHXpOHM3aLusA BpeMeHn

MorpeLwHoCcTb CUHXPOHM3aLMN

CuHxporusaums IRIG-B ¢ CMIRIG-B
CuHxpoHu3aumst GPS ¢ CMGPS 588
MpoTokon TouHoro Bpemeru (PTP)

Hu3koypoBHeBble BbIXOAbI 2
Konunyecrso BbIx0O0B
Jnana3oH ycTaHoBOK

Makc. BbIX. TOK
MorpelHocTb

PaspelueHne

Nckaxenmns (KHA+LL)3

HeTpagnumnoHHoe Mogenvposa-
Hne TTn TH

NHamnkaums neperpyskum
M3onaumsa
MopknioyeHne

! PoE = MNuTaHue yepes Ethernet

IEC 61850-9-2; IEC 61869-9

Habopbl gaHHbIx 9-2LE

4000 Iy, 4800 Iy, 12 800 Iy, 15360 Iy, 14 400 My
ATpMBYT cuHXpoHm3aumm (smpSynch) 3apaetcs,
korga CMC HaxogmuTca B CUHXPOHU3NPOBAHHOM
pexunme paboTbl. HyneBoe Konmn4yecTBo ANCKPETHBIX
3HaveHnn (smpCnt) CUHXPOHM3MPYETCS C HAaYaNoM
cekyHAbl [laHHble O MOrpeLLHOCTSAX CM. HUXe
BbIGUpaembIi NPUOPUTET U AEHTUGUKATOP
BupTyansHon JIBC (VLAN-ID)

RelaySimTest: 4, Test Universe: 3

[Ba nopta PoE ' Ethernet

* 10/100/1000 Base-TX

e CootseTcTByeT IEEE 802.3af

* BO3MOXHOCTV NOpTa: NUTaHNe OAHOrO
ycrpovictsa Class 1 (3,84 BT) n ogHoro yctponcrsa
Class 2 (6,49 BT)

USB-nopT Type-B (gns MK)

USB-nopt Type-A (apantep Wi-Fi ans ynpasneHvs no

6ecrnpoBofHOW CBS3M)

<1 MKcTUM., <5 MKC rap.

<1 MKcTun., <5 MKC rap.

IEEE 1588-2008

IEEE C37.238-2011 (Power Profile)
IEC/IEEE 61850-9-3 (Utility Profile)

12

0...£10 Bnuk

1 MA

<0,025 % T1Mn.< 0,07 % rap.npn 1... 10B
250 mkB

<0,015 % Tun., < 0,05 % rap.

JIVHewH., POroBckuin (HeyCcTaHOBMBLLNIACS U
CUMHYCOMAANbHbI)

Ha
SELV
2 X 16-KOHTaKTHbI KOMOUHMPOBAHHbIN pa3bem

[BOUYHbIE BbIXOAbI, TPAH3UCTOP
BbIXOZHbIE LEMYW MO CXeMe C OTKPbITbIM

Tun
KOJIIEKTOPOM
Konnyecrso 4
YacTtoTa obHOBNEHMSA 10 ky
Imakc. 5 MA

MopknioyeHne 16-KOHTaKTHbIN KOMOUHMPOBAHHbIN Pa3bem
BHewHMI 6ok nuTaHus

HomuHaneHoe/gonyctnmoe BxogHoe 100-240 B nepem. Toka, 99 ... 264 B nepem.

HanpskeHne Toka (50/60 Tu)
Hanps>xeHuve Ha Bbixoge 48 B nocT. Toka (6,25 %)
HoMuHanbHbIN TOK 1,66 A

HomMHanbHast MOLLHOCTb 80 BT

Ycnosus okpyxKatoLleil cpefibl
Pabouvas Temnepatypa 0... 450 °C (+32 ... +122 °F)
-25..470°C(-13 ... +158 °F)

OTHOCKTENbHAs BNAXHOCTL 5 ... 95 %, 6e3
KOHAeHcauum

TemnepaTtypa npu xpaHeHun
[nanasoH BNaxHocTn

CooTBeTcTBME CTaHAapTam

V13penvie cooTBeTCTBYET TPeGOBaHUAM AVPEKTUBLI 06 3NEKTPOMArHUTHOM COBMECTU-
Moctr (SMC) (cooTBeTcTBUME HOpMam EC).

SMC, MexayHapogHble/es-  |EC/EN 61326-1, CISPR 32/EN 55032 (knacc A),

n3nyyeHust poneickue ctaHgapTel  IEC/EN 61000-3-2/3, IEC/EN 61000-6-4
CeBepHas Amepuka 47 CFR, nogpa3szen B uactu 15 (knacc A), FCC

IMC, MexpayHapogHble/es-  |EC/EN 61326-1

HeBOCMNpW-  poreickune cTaHaapTbl

VMUYNBOCTb

Vi3penvie cootBeTcTByeT TPEGOBaHMAM JMPEKTUBLI MO HU3KOBOJBTHBIM YCTPONCTBAM
(cooTBeTcTBME HOpMaM EC).

besonac- MexgayHapogHble/es-  |[EC/EN 61010-1
HOCTb ponemnckne cTaH[apThl

CeBepHas Amepuka UL61010-1, CAN/CSA-C22.2 No.61010-1
MexaHn- MexpyHapopHbie/eB-  1EC 60068-2-6 (20 m/c? npu 10— 150 )
yeckmne poneiickne ctaHgapTel  1EC 60068-2-27 (15 1/ 11 Mc nonycuHycouns.)
NCnbITaHWs

MexaHu4eckune xapakTepucTuku
1,7 kr
85x 145 x 325 Mm

Macca
Paszmepsl (LU x B xT)

CepTtudmkarsl
TOV sud
Pa3paboTaHo v NPoM3BOAUTCA B COOTBETCTBIM
C 3aperucrpupoBaHHoin cuctemon 1ISO9001
Aptukyn. KomnnekTt nocraBku

AnnapaTtHble cpeacTBa: VicnbiraTenbHbI KOMMAEKT

CMC 850

MporpaMmmHoe obecneyeHue: IEDScout, GOOSE
Configuration, Sampled Values Configuration, QuickCMC,
State Sequencer u UeHTp ynpasneHns OMICRON

P0O005930

2 Ons HenocpeaCTBEHHOro UCMNbITaHNA peJie C HU3KOYPOBHEBLIMW BXO4aMM MOCPeACTBOM MOAENINPOBaHNA CUTHaIOB OT HeCTaHOapPTHbIX TTuTHCc HN3KOYpPOBHEBbLIMIN

IAHTepCbE‘VICaMIA N ONd ynpasneHns BHEWHNMU YCUINTENAMU HaNPAXKXeHUA UK ToKa

3 KHW+LW: 3Ha4erwmsa npu 50/60 I, ArnanasoH nameperus 20 kI, HOMUHaNbHOE 3HaYeHe N HOMUHabHas Harpyska
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CMControl P: nepegHsas naHenb ynpaeneHus Ans UCnbiTaTenbHbIX KoMmnniekTos CMC

CMControl P ngeanbHoO NOAXOAUT AN PYYHbIX UCMbITaHNIA YCTPONCTB 3aLUUThl U U3MEPEHUS C
NMOMOLLbIO UCMbITaTeNbHbIX koMnnekToB CMC. 3To pelueHne npegnaraet ropasgo 6onblue, 4eM naHenb
ynpaBieHVs B ee KlacCM4yeckoM NMOHUMaHWK. NaHenb MoXHO nogcoeanHnTs K CMC nnu otcoeanHnUTb
N AepXKaTb B pyKax Kak AUCTaHLMOHHbIN NyNbT yNpaBieHus. OTO YCTPONCTBO OCHALLLEHO 7-4t0MMOBbIM
CEHCOPHbIM 3KpaHoM, a bnarogapst HaMarHNMYeHHOW 3aiHe NOBEPXHOCTN €ro MOXHO KPenuTb K

CTaJibHbIM MOBEPXHOCTAM.

CywectsyeT e mogundukaumm CMControl P: CMControl-6 gnss CMC 356, CMC 256plus 1 CMControl-3

ona CMC 353 n CMC 310.

TexHun4yeckue gaHHble

AOucnnen

Pasmep/Tun 7 nrorimoB WVGA (800 x 480 nukc.) / nonynpo3payHbii
(ynoboumTaembin Npu CONHEYHOM CBETE)

APKOCTL/KOHTPACT 400 Kg/m? (makc.) / 900:1

MopcseTka CeeToanofHas (afanTypyeTcs K oKpyxatoLein

OCBELLEHHOCTH)

CeHCOopHbIV 3KpaH EMKOCTHBIV, C aHTUBIMKOBbLIM CTEKIOM

WUHTepdencol cBszn

Ethernet-coeguHerne OpvH 3almLLeHHbI nopT PoE ' Ethernet:

e 10/100 M6uT/c (10/100Base-TX, aBToMaTn4eckoe
KpOCC-NoaKtoYeHmne)

o |EEE 802.3af, ycTporncTso ¢ nuTaHmem knacca 2 (6,49 BT)

OawnH nopt USB 2.0:

e 10480 M6uT/c

® COBMECTWM C 3aMOMUHAIOWMMY YCTPORCTBAMU
CBEPXOONbLUON EMKOCTH

CoeaunHerune USB

BHeLwHuI 610K nuTaHus 2

Tun yctponcTsa IEEE 802.3at, nHxekTop nopta nutaHus Yepes Ethernet

HomuHanbHoe/ 100-240 B nepem. Toka, 90 ... 264 B nepem. Toka (50/60 )
[0MNyCTUMOe BXOLHOe

HanpsixeHune

Makc. BbixogHas 33,6 BT

MOLLHOCTb

YcnoBusi okpyKatoLen cpeapbl
Pabouas Temnepatypa  0..+50°C(+32 ... +122 °F)

Temnepatypa npu -25...+70°C(-13 ... +158 °F)

XpaHeHun
[rana3oH BNaxHoCTu OTHOCKTeNbHAsA BAAXHOCTb 5 ... 95 %, 6e3 KoHaeHcaummn

NHdopmauus pns opopmneHus sakasos

CMC: + CMControl P
CMControl P mMoancdUMpoBaHHasa Mogesb
CMC 356 P0000973
P0006256
CMC 256plus P0005868
CMC 430 - -
CMC 353 P0O005871 P0006257
CMC 310 P0005872 P0006257

CooTBeTCTBUE CTaHAAPTaM
M3penve cooTBeTCTBYET TPEOOBaHMSM AMPEKTUBLI 00 371eKTPOMArHUTHON COBMECTU-
mocTn (OMC) (cooTBeTcTBME HOpMaMm EC).
IMC, MexpyHapoaHble/es-  |[EC/EN 61326-1, CISPR 32/EN 55032
n3NyvyeHns poneiickne ctaHgapTel  (knacc A), IEC/EN 61000-6-4

CeBepHast AMepuka 47 CFR, nogpasaen B yactu 15 (knacc A), FCC
3MC, HeBocnpu-  MexpayHapoaHble/es-  IEC/EN 61326-1
VNMYMBOCTb ponenckne cTaHfapThl
M3penvie cootBeTcTBYET TpeboBaHUAM [MPEKTUBbLI MO HU3KOBOJLTHBIM YCTPONCTBAM
(cooTBeTcTBME HOpMaM EC).
BesonacHocte  MexgyHapogHbie/es-  |EC/EN 61010-1

ponenckne cTaHfapThl

CesepHasa Amepuka UL61010-1, CAN/CSA-C22.2 No.61010-1

MexaHuyeckne MexgyHapoaHbie/eB-  IEC 60068-2-6 (20 m/c? npun 10— 150 )

ncnbiTaHUs ponewickne ctaHfapTol  IEC 60068-2-27 (15 1/ 11 Mc nonycuHycons,)
MexaHuyeckne xapakTepucTuku
Macca CMControl-3: 1,8 kr

CMControl-6: 2,1 kr
CMControl-3:345 x 140 x 43 Mm
CMControl-6: 450 x 140 x 43 Mm

Pasmepsl (LU x B xT)

CepTtudukarsl

TUOV C-US (NRTL)

PaszpaboTaHo 1 MPON3BOAMTCA B COOTBETCTBUN C 3aPErncTPUPOBAHHON CUCTEMOM
I1SO 9001

Komnnekrt nocraBku

CMControl-3 nnu -6, hnew-anck USB Ha 1 GB, coeanHuTenbHbln kabens Ethernet ¢
HageXHbIM pazbeMom RJ45 anvHom 5 m, coeanHuTensbHbIn kabens Ethernet gnnHon
0,75 M, MOHTaxHas apmatypa, cymka

Ecnn CMControl P 3aka3aH coBmecTHo ¢ 0 Test Universe 1 coBMecTHO ¢ HoBbiIM CMC, cM. HbopMaumio ans 3akaza CMC Ha cOOTBeTCTBYIOLLEN

CTpaHMLe NPoAyKTa Ha Hallem Beb-canTe

! PoE = lNwuTaHue yepes Ethernet

2 [Inst paboThbl ¢ McnbiTaTeNbHbIMK KomnekTamn CMC 356 1 CMC 256plus, o6opynoBaHHbIMU MHTepdencHon naator NET-1, B KOMNAEKT NOCTaBKM BKIIOYEH BHELUHW 610K
nuTaHus. Ecnun tpebyetcs nutaHne yepes Ethernet, ans Takoro ncneiTatesbHOro KOMMAeKTa npeanaraercs foocHalleHne (PoE-Upgrade).

3 be3 M0 Test Universe
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CraHpapTHble NPUHaANEXHOCTU UcnbiTatesbHoro kKomnaekrta CMC

Cﬂep,yrou_me NPUHaONeXHOCTWN BKJTIOYEHbI B CTaH,D,apTHbll;l komnnekT nocraskn CMC, Ho MOTyT ObITb
Tak>Xe 3aKa3aHbl OTAe/1bHO.

CMC 256plus

CMC 356
CMC 430
CMC 353
CMC 310
CMC 850

OnucaHne

¢ CbeMHbIV coeguHuUTeNbHbIN Kabenb Ethernet, 1,5 m, RJ45
[Onsa nogkoyeHua ncnbitatesbHbix komnnektoB CMC ¢ Ethernet-coeanHeHmem k MK 1 1 1 1 1
nnu cetu (E1664300)

N

CoegnHuUTENbHLIV Kabens Ethernet, 3 m, RJ45
[N nogktoYeHusa ncnbitatenbHbix koMmnnektos CMC ¢ Ethernet-coeguHenmvem k MK 1 1 1 1 2
nnu cetn (E1664400)

CoeguHuTenbHbIV Kabens USB, 2 M, A/B
[Ons nogkntoveHns ncnbitatenbHbix Komnnektos CMC ¢ USB-coeguHeHmnem k MK 1 1 1 1 1
(B1021101)

MpoBopaa ¢ 6e30mnacHbIMU WTEKEPaMU 4 MM,
O 2 M, 600 B (6 KpacHbIX, 6 YepHbIX) 1 1 1 1 1
(P0006168)

S

TMbKMe TepMmnHanbHble aganTepsl (12 YepHbIX)
(E0439201) 1 1 1 1 1

MepeMblyuka, rvbkas, 6 cM (4 YepHbIX) ANs NapasaesbHoro TpumieTa no Toky A n B
(E0439300) 1 1

MMbKkMe afanTepbl CO CABUXHOM MydTON,
5 cm, 600 B (6 KpacHbIX, 6 YepPHBbIX) 1 1 1 1 1
(PO006167)

=t Kabenb 3a3emnenHuns ¢ KnewamMmm n HaKOHeYHNKOM M6,
«’_;_V 6 MM, 6 M 1 1 1 1 1
(80349701)

Msirkas cymka ans ncnbitatensHoro komnsekta CMC 356 / CMC 256plus 6e3
CMControl-6 1 1

(E0074602)
unm - unm

Msirkast cymka anst ucnoitatenbHoro komnnekta CMC 356/CMC 256plus ¢
CMControl-6 1 1
— (E0650301)

Msirkast cymka st ucnbeitatensHoro komnnekta CMC 353 /CMC 310 6e3
CMControl-3 1 1

(E0659401)
7B 7]

Msrkas cymka Ans ncnsitatensHoro komnnekta CMC 353 /CMC 310 ¢ CMControl-3
(E0650201) 1 1

Msrkast cymka onst ucnbitatenbHoro komnnekra CMC 430
(E1635901) 1

CymKa gnsa ncneitatensHoro komnnaekta CMC 850 (4epHas)
(E1805500) 1
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KomnnekT npuHapgnexxHocren ansa nogkatodeHus K CMC B1764601
OnucaHune Cneuud Konuye- ApTukyn
uma. CcTBO pTvKyn.
TMbkne aflanTepbl U3MEPUTENbHBIX MPOBOAOB € 6e30MacHbIM WTeKepom 4 MM 600B,32 A 12 E2106200
T
07191 MOAKITIOYEH WS K Y3KUM KITEMMaM
——w\ MMbKre ajanTepbl N3MePUTENbHbLIX MPOBOLOB C CABUXHOM WTopkKon (5 cM) ans 600B,32 A 6 kpacHblx, P0006167
NoAKJItYeHMs K Hebe3omnacHbIM KeMMam 6 YepHbIX
o, MMbKre nepemblYKM 415 NapanienbHbIX TPEXNOMIOCHbIX MCTOYHUKOB TOoKa [0 32 1000B,32 A 4 4yepHbIX E0439300
A Vv onst 3aMblKaHUS HAKOPOTKO HEMTPabHbIX MPOBOAOB ABONYHbLIX BXOJOB
. 3aXMMbl TUMa «KPOKOAMN» O/19 NOOKITIOYEHNA K KOHTaKTaM Uav BUHTaM 1000B,32A 4 kpacHblx, P0006304'
4 yepHbIX
— ——— MMbKMe KNneMMHble aganTepbl A8 KIEMM C BUHTOBbIM KperieHnem 1000B,32 A 12 E0439201
--—— MepexonHnKK ¢ KabenbHbIMU HaKOHEYHMKaMU NOA BUHTbI M4 1000 B, 20 A 20 E0542600
e MepexonHMKM ¢ KabenbHbIMU HaKOHEYHMKaMU NoA BUHTbI M5 1000 B, 20 A 10 E0542700
e KabenbHble cTsaxKM (KpenneHune velcro), YepHble, AnnHom 150 Mm 10
CymKa ons npuHagaexHocremn 1
MuHu-apganTep USB gnsa 6ecnpoBogHOro NnoaktoueHus E1636800
CMC 356 CMC 256plus CMC 430 CMC 353 CMC 310 CMC 850
- st
ple
.“" [ns 6ecnpoBOAHOIO yNpaBfeHUs TaKUMU UCTbITaTebHbIMU KOMTIIEKTaMu: 2
CraHpapTsl 802.11b/g/n
Pasmepsl (LI x BxT) 149x7,1%18,5 MM

KabGenb ans nogkntovyeHns Yyepes KOMOMHMPOBAHHbIN pa3beM reHepaTopa

CMC 356 CMC 256plus CcMC430 CMC353

Kabenb ona nogknoyeHns KOMOUMHMPOBAHHOMO pa3bema reHepaTopa UcnbiTaTesb-
Horo komnnekta CMC nnn yeunutenss CMS Kk 06bekTy UcnbITaHUS.

fs@
=N

> Ha olHOM KOHLe — KOMOUHUPOBAHHbIN LTeKep (8-KOHTaKTHbI)

> Ha BTOpoM KkoHLe: 6e3onacHble wrekepbl @ 4 mm

> 8x2,5Mm? 3 M

> 3 x 32 A MaKc. HenpepbIBHO

LiBeTOBas MapKnMpoBKa: XeNTblN, 3ef1eHbIN, KPacHbIN, XXeNTbIA, CUHUIA,
prONeTOBbIN, CUHUI YepHbIN

ApTUKYN. B1328000 B1328100

' P0O006304 BkJitoYaET OLMH KPaCHbIN 1 OAUH YepHBbI 3ybyaTble 3aXXnMmbl

2 TpebyeTcs ncnbitatenbHbIn kKomnnekT CMC ¢ uHtepdeiicHon nnatot NET-2 1 Test Universe 3.20 nnu 6onee nosgHmx
Bepcum.
Mcnonb3oBaHune Wi-Fi perynupyetcs TeXHUYeCKUMM HOPMaMU 1 I0PUANYECKUMI OrpaHUYeHnaMU. YToBbI MoNyYnTh
LOMNOSHUTENIbHbIE CBEAEHWS, 0BpaTUTECh B MECTHbBIN 0duc nnn K ToproBomy naptHepy OMICRON.
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TpaHCNOPTMPOBOUHbIE KEMChI

STOT NPOYHbIN TPAHCMOPTHBIN KENC C KECTKO CHOPMOBAHHON BHYTPEHHEN MOBEPXHOCTBIO PACCHNTaH Ha 3HAYMTESIbHbIE MeXaHWUYeCKMe Harpy3km npw
TPaHCNOPTUPOBKE 1 NMOAXOAUT L5 NepeBO30K YCTPONCTBa 6€3 CONPOBOXAEHMS.

Ons CMC 356, CMC 256plus, CMS 356 CMC 353, CMC 310, DANEO 400 CMC 430
=
T
Ul
s
OnwncaHne KecTknm NpoYHbIN Kenc ansa KecTknm NpoYHbIn Kenc ans KecTknm npoYHbIn Kenc ans
TPaHCMOPTUPOBKM Ha KOJTECHOM X0y € TPaHCMOPTUPOBKM Ha KOJIECHOM XOAy € TPaHCMOPTUPOBKU, Ha KOJTECHOM XOAY,
BbIOBVI>XHOW pyyKOM BbIOBVXHOW Py4KOM C BbIABUXHOW PYYKOWN Y CbeMHbIMU

TopueBbIMK N1IaCTUHaMW. KprLLIKy
MO>XXHO NMPUNOOHATL N NCMOMb30BaTb
KakK noAcrtaBky ona HOyT6yKa, noka
MCMbITaTeNbHbBIM KOMMIEKT HAaXOOUTCS B

Kence.
fabapuTbl 660x570x415 mm 570 x490 x 415 mm 476 x 476 x 502 Mm
Macca 11 kr 9 kr 18 kr
EMKOCTb McnbiTaTeNbHbI KOMMEKT, McnbiTaTeNlbHbI KOMMAEKT, NMPUHaANEX-  WcnbiTaTeIbHbIN KOMMNEKT,
CMControl-6, nprHaanexHocTn HocTtn, CMControl-3 MPUHaOIEXHOCTN
ApTyrKy”. B0679403 B0679500 B1636100
[opoxXHas cyMKa-proK3aK ¢ KosieCMKaMu E1636000
CMC 356 CMC 256plus CMC 430 CMC 353 CMC310

[lopoxHasi cyMKa € Konecmkamu ¢ BbIABUXKHOM PyYKO U PEMHAMU-NAMKaMUN 415 TPAHCMOPTUPOBKM
NCNbITaTENIbHOMO KOMMekTa. s cTaHA4apTHOM 3alMTbl OT MeXaHUYecKmx NoBpexaeHnin. He noaxo-
OUT LS NePEChITKN YCTPOCTBa 63 CONPOBOXAEHMS.

Ecnn cymka ncnonbsyetca ana komnnekta CMC 430, npuHaaneXHOCT MOXKHO C JIeFKOCTbIO
pa3MecTuTb B Hel pSiAOM C yCTporcTBOM. Ecnin cymka ncnonb3yetcs anst komnnekta CMC 3567,

CMC 256plus’, CMC 353 1 CMC 310, NpyHaANeXHOCTM Slyylle YyNakoBaTh BO BMECTUTESIbHYIO MSTKYIO
CyMKY (3aka3blBaeTcst oTAeNnbHO: E1635901), koTopas nerko ycTaHaBAMBAETCA CBEPXY Ha [LOPOXHYIO
CYMKY Ha KOnecmKkax v KpenuTcs K pyyke crneLmanbHbIM MoscKOM.

' Be3 MO CMControl
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CMGPS 588: 6,10K CMHXPOHU3aLMK P0006433

CMC 356 CMC 256plus CMC430 CMC353 CMC 850

CMGPS 588 npepctaBnseT cobo COBMELLEHHbI C aHTEHHOW NpUeMHKK GPS, onTUMMU3MPOBaHHbI A5
NCMONb30BaHWs BHE NMOMeLLeHNN. OTOT 6510k paboTaeT Kak 0bLLMI FeHepaTop OMOPHbLIX UMMYSIbCOB MO
npoTokony ToyHoro BpemeHu (IEEE1588/PTP) 1 He TpebyeT Kakux-nmbo HacTpoek. OH roToB K paboTe
aBTOMATMYECKM B TEHYEHME KOPOTKOro BPEMEH W nocsie nogayum anekTponutaHmsa K CMGPS 588 vepes
Ethernet (PoE). C nomoLlLblo yannHuTeNbHbix kKabenen 6nok CMGPS 588 noakito4aeTcst Ha pacCToAHUM
00 95 M o1 CMC (B1861500: 3almLLeHHbIR yANUHUTENbHbIN Kabenb Ethernet 40 m Ha kaTyLwke. [ge
KaTyLUKN MOXHO COeAUHUTL NOC/1e0BaTENbHO).

www.omicronenergy.com/cmgps588

CMIRIG-B: untepdceic IRIG-B P0006386

CMC 356 CMC 256plus CMC 430 CMC 353 CMC 850

CMIRIG-B — 3710 6nok conpsixxeHusi, bnarogapst KOTOpomy K komnnektam CMC MOXHO Noakto4aTh
YCTPOWNCTBA, NOChINAOLWME UM NPUHMMAIOLWMeE curHaibl no npoTtokony IRIG-B vnu curHanel PPS. Mpwu
HeobxoanmocTt CMGPS 588 MOXHO MCNoNb30BaTh B Ka4eCTBE NCTOYHMKA 3TaNOHHOIO BPEMEHMW.

BbIXO4* IRIG-B

J IRIG-B/PPS IN
BbIXO4* PPX

* CUHXPOHUN3MpPYeTCS ¢
CMIRIG-B aHanorosbIMu Bbixogamu CMC

CMGPS 588
(DONoNHUTENBHO)

www.omicronenergy.com/cmirig-b

TICRO 100: npeo6pa3oBaTesnib KOAOB BpemeHu PTP P0000604

TICRO 100 — 370 npeobpaszoBaTtesnb kKofoB BpeMeHu PTP, KoTopbIl N03BONSET BbiBECTM BonbLIOe
KOJIM4ECTBO BPeMeHHbIX KofoB 13 naketoB IEEE 1588/PTP, nonyyeHHbIx ceTbto Ethernet. 310 no3sons-
€T JIErko CUHXPOHM3NPOBaTL 060PYAOBaHNE, HecoBMeCTUMOEe ¢ PTP, Mo MpOTOKO/y TOYHOrO BPEMEHM
nHbpacTpykTypbl IEEE 1588/PTP.

www.omicronenergy.com/ticro100

OTMC 100p: BegyLuue yacbl PTP P0006508

OTMC 100p — 3TO CMHXPOHM3MpPOBaHHble No GPS BegyLime yackl IEEE 1588/PTP ona cnHxpoHm3aumm
BpemeHu ycTponcTs IED 1 ncnbitaTenbHbIX KOMMIEKTOB Yepes nokasbHble ceTu. [oaaepxumBaoTcs
npodunu Power Profile (IEEE C37.238:2017) n Power Utility Profile (IEC/IEEE 61850-9-3:2016).

www.omicronenergy.com/otmc100

EMCON 200: npeo6pa3oBartenb cpepbl Ethernet P0006504

CMC 356 CMC 256plus CMC 430 CMC 353 cmMC310 CcMC 850

EMCON 200 coeauHseT onTKO-BOSIOKOHHbIE 1 31eKTpuyeckme (MeaHas BUTas napa) cetu
(100 M6uUT/c 1 1 TéuT/c). Mogynu SFP obecneunBatoT KOHbUIypaumm MakcumasnbHyto rmbKocTb.

[Mpuv 3TOM B CETAX COXPAHAELTCA CMHXPOHM3aUNs BpeMeHu ¢ npotokosiom IEEE 1588/PTP. MutaHne
EMCON 200 obecneunBaetcs Yepes ceTeBoit kabenb Ethernet (PoE).

www.omicronenergy.com/emcon200
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TWX1: ucnbitaHus pene 6eryuiein BosHbI P0006385

CMC 356 CMC 256plus CcMC430 CMC 353

TWX1 — 370 ngeanbHoe CpecTBO MNOMEBbIX NCMbITaHNM BCeX DYHKLMIA pesie 3aLmTbl Ha NpUHUMne
GeryLel BosHbI. PacyeT HeyCTaHOBUBLLMIXCS CUTHAMOB 1 MIMYSIbCOB Beryliien BOSHbl OCyLLECTBSAETCS
aBTOMaTM4eckn. YnpasneHne TWX1 ocyuiectnsietcs ¢ nomousto MO RelaySimTest. [ns ncnons3osa-
HWA yCcTponcTBa TpebyeTca ncnbitateNbHbIN komnnekT CMC ¢ nHTepdencHomn nnator NET-2.

CPOL2: Tectep nonsipHOCTU P0006331

CMC 356 CMC 256plus CMC 430 CMC 353 CcMC310

Tectep nonsipHocT CPOL2 npefiHa3HayeH Afis NPOBepKM NOCIeL0BATENbHOCTEN KIIEMM Ha NpaBusib-
HOCTb MOAKMOYEHWSI.

OYHKUMM 1 MPenMyLLeCTBa:

> poBepKa NoNsPHOCTM TPAHCHOPMATOPOB TOKa 1 TpaHcthopMaTopoB HanpsixkeHus (TT u TH)

> [lpoBepkKa NOASPHOCTN KJieMM U Kabenen, noakmtoYeHHbIX K TT n TH

> 3aMeHsIeT TPaAMLIMOHHbIV METOA, UCTbITaHWS C UCMOJb30BaHeM baTapei n 06bIYHbIX MyJTbTU-
METPOB (MPY KOTOPOM NMPOUCXOAMSIO HACILEHNE CePAEUHMKA, U3-3a Yero YyCTPONCTBA 3alLMThI
cpabaTbiBanv HEMpPaBUIIbHO)

> bbICTpas 1 NpocTas oueHKa Mo 3e/eHbIM 1 KPaCcHbIM MHAMKATOPaMm

CMLIB A: pas3beM HU3KOYPOBHEBOIro CUrHana P0006378

CMC 356 CMC 256plus CMC353 CcMC 850

CMLIB A ncnonb3yeTtcs ons NogKMo4eHns K HU3KoypoBHeBbIM Bbixofam CMC ¢ uenbto n3mepeHms
nnm nposepkn. OH TakxXe MOXET NCNOJIb30BaTbCs AN NoAkAtoYeHns Bxogom CMS 356 K nctouHmnkam
CUIHaNOB CTOPOHHMUX MPOM3BOAUTENEN.

CoeamnHuTeNbHbIE Kabenn MOXHO 3aKa3aTb OTAE/IbHO

> Kabens BNC — BNC (E0306400)

> Kabenb BNC c ogHonontocHbIMy wtekepamu 4 mm (E0224500)

> TectoBble kabenu anst pene Schneider Electric Easergy n Schweitzer Engineering Laboratories
SEL-751 ¢ Bxogamu gaTtumkos (B1734800)

RIB1: 6710k rajibBaHM4YeCKON Pa3BsA3KM HU3KOIO YPOBHS P0006393

CMC 356 CMC 256plus CMC 353 CcMC 850

RIB1 cnyxunT ons pa3Basky HU3KOBONLTHbIX cCUrHanoB SELV ¢ ncnbitatenbHbiM komnektom CMC. OH
BK/IOHAETCS MeXAY HU3KOBOJBTHBIMU BbIXOAaMM UCMbITaTeIbHOO KOMMEKTa U UCMbITbIBAaEMbIM
YCTPOMCTBOM ¥ 0becneynBaeT NPUHYAUTENbHYIO Pa3BA3KY HU3KOBOJILTHbIX BbIXOAOB UCMbITaTeNIbHOrO
KomMnnekTa.

CMLIB 75x8: apanTep conpsikeHus P0006380

CMC 356 CMC 256plus CMC 353 CMC 850

CMLIB 75x8 — 3To ajanTep conpsXeHnsa ang nogknodeHns pene 3awmtbl SIEMENS, ocHaleHHbIX
BXoZamu fat4ymkoB (Hanpumep, SIPROTEC 75J81) k BbixoA4aM HU3KOIO YPOBHS UCMbITaTENbHbIX
komnnektoB CMC. CMLIB 75x8 npeobpa3yeT BbixofHble crrHanbl CMC HU3KOro ypOBHS B Pa3HOCTHbIe
(cbanaHcnpoBaHHble) curHanbl. Kpome 3Toro, afantep Takxe NpefcTaBnsieT MoLeNvpoBaHHYO
CUCTEMY HaMPSXKEHWI.
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CMLIB REF6xx: apanTep conpshkeHus P0006379

CMC 356 CMC 256plus CMC353 CMC 850

CMLIB REF6xx — 3TO aganTep conpsikeHus 4as nogknoveHnst puaepa 3allmTHbIX pene ABB,
noJly4atoLLmMx BXOOHOW cMrHan oT fgatymka (Hanpumep, REF615 nnm REF601) Kk BbixoOam HU3KOro
YPOBHSA McNbITaTeNbHbIX kKoMmnnekTos CMC. Ins mogennpoBaHua gatynka Porosckoro CMLIB REF6xx
npeobpa3syeT BbIXOAHbIE CUrHasbl HU3KOro ypoBHS CMC B pa3HOCTHbIe (COanaHCMpOBaHHbIE) CUTHANbI.
Kpome 3Toro, agantep Takke NpeAcTaBAseT MOLETMPOBAHHYIO CUCTEMY HAMPSIKEHUN.

REF 54x: kabenbHbIN pa3bem ans REF 54x B0559600

CMC 356 CMC 256plus CMC353 CcMC 850

STOT COeANHUTENbHBI Kabenb NpeAHa3HaveH A5 NOAKMTOYEHNS BXOA0B AATHMKOB 3aLLMTHbBIX
pene ABB cepun REF 54x (kpome REF542 SCU) K HU3KOYPOBHEBbIM BbIXOAAM UCMbITAaTENBHOIO
komnnekta CMC.

ISIO 200: gBONYHbBIN TEPMUHAN BBOAA-BbIBOAA P0006498

CMC 356 CMC 256plus CMC 430 CMC 353 CcMC 850

ISIO 200 — 370 NpOCTOE 1 YyHMBEPCaNbHOE pacllpeHe ABONYHOro BBOAA/BbIBOAA 418 CUCTEM
aBToMaTM3aumu nogctaHumin (CAM). B cnyvae ncnbitatenbHbix komnaektoB CMC 3To paclumpenmne
paclmnpsieT 4BOUYHbIE BXOAb! M BbIXOAbI, @ B KAYeCTBe aBTOHOMHOIO KoMnoHeHTa CAll — npuHumMaeT
VAW BbIBOOUT OOMNONHUTENbHbIE OBOUYHbBIE CUTHAMbl. DTOT TEPMUHAN MMEET BOCEMb ABOVYHbIX BXOL0B
1 BOCEMb ABONYHbIX BbIXOL0B, KaXAbIN 13 KOTOPbIX COCTOUT U3 ABYX NOTEHLMaNbHbIX FPYMM.

KommyHMKaums ocyulectBnsetcs ¢ nomolublo IEC 61850 Client/Server (C/S) n GOOSE. MpoTtokon
C/S nopknto4aeTcs K cucTeMe ynpaBfeHust npoLeccoMm, a coobeHns GOOSE B3auMoaencTByIOT €
NCMbITaTENbHBIMU KOMMIEKTaMU 1 ycTporcTBamMu [ED. 3Ta KOHMUrypaumsa ocyLLecTBASETCS Yepes
BCTPOEHHbI BEG-NHTEpdenc.

Mogynb ISIO Connect no3BonseT Ucnonb3oBaThb Ao Tpex ycrponcts ISIO 200. Ans nogaepxku gonon-
HUTeNbHbIX ycTponcTs ISIO 200 Tpebyetca moaynb GOOSE Configuration (c oTaenbHomn nuueH3ven).

[JononHuTenbHble CBeAeHWs O MpenmMyLLecTBax 1 npumMeHeHuu ISIO 200 cM. Ha cTpaHuLe
www.omicronenergy.com/isio200 nnu B 6poLutope ISIO 200.

RXB1: paclumpeHune oBOMYHOro BbiXxoaa P0006392

CMC 356 CMC 256plus CMC430 CMC353 CMC310 CMC 850

RXB1 ncnonb3yeTcst Anst yBenvyYeHs KoM4ecTBa ABONYHbIX BbIXOAOB pene UCrbiTaTelbHbIX KOMMIeK-
ToB OMICRON ¢ 5 10 8. Kaxabli [o6aBneHHbI KaHal BOMYHOIO BbIXOAA COCTOUT U3 HOPMasbHO
pa3oMkHyToro (HP) n HopmanbHo 3amMkHyTOro (H3) KoHTakTa.
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LLX1: ucnbiTaHne YyCTPOMCTB C CEHCOPHbIMU BXOAaMMU P0006381

CMC430

LLX1 — naeanbHoe pelleHve A5 TeCTUPOBaHNUS 3aLUMUTHbBIX U U3MEPUTESbHBIX YCTPOWCTB, OCHALLIEH-
HbIX BXOLAMW 151 AaTYMKOB HaMNpPsXXeHMs 1 Toka.

MomnMo MofennpoBaHus ha3HOro HanpsixXeHns 1 TOKOB, LLX1 ncnonb3yetcs Ans MoaenmpoBaHus
OCTaTOYHOIrO HaNpPsXXeHWs 1 ToKa Ha cneumanbHO Ha3Ha4YeHHbIX BXO4aX.

bnaronaps 6onbliomy Habopy kabeneit LLXT MOXHO nogktoyaTh K yCTPONCTBAM C Pa3fnyHbIMU
TUNaMN Pa3bEMOB Y Ha3HAYEHVAMU BbIBOLOB.

Tun kabens  COBMeCTUMOCTb Tun pasbema ApTukyn.
LAB1 ABB Relion RJ45 B1960000
LAB2 ABB REF542plus 2x Twin-BNC B1960100
LAB3 ABB CSU-2 RJ45 P0000782
LSE1 Schneider Electric Sepam RJ45 B1960300

Schneider Electric Easergy

LSE2 Schweitzer Engineering Laboratories SEL-751 2xRJ45 B1960500

LSI1 Siemens Siprotec 4 Compact RJ45 B1960200
H 1

LST1 siemens 75Y82 RJ45 P0002259

Sprecher Automation SPRECON-EDIR'

HenonHbIn nepeyeHb focTynHbIx Kabenel. bonee nogpobHble cBefeHUs MOXHO HalTX Ha Hallem
Beb-canTe: www.omicronenergy.com/lIx1

LLX2: Hu3KkoypoBHeBbIN UHTepdheNc Ast BHELLHUX YyCUIUTenen
M AOMNOJIHUTESIbHbIX MPUHAAEXXHOCTEN P0006382

CMC 430

LLX2 npepocTtaBnsieT cTaHOapTHbIN HU3KOYPOBHEBbIA NHTEPdENnC ANa ynpaBaeHUs BHELLHUMY
yennutenamu, Takumm kak CMS 356, 1 opyruMmn HU3KOypoBHEBLIMU MPUHAZEXHOCTAMMN € 16-LwTbipe-
BbIMM pa3dbeMamu Tuna LEMO.

LLX3: MHOroyHKLUNOHaNbHble HU3KOYPOBHEBbIE BbIXOAbI
C pa3bemMamu 4 mm P0006383

CMC 430

LLX3 npepocTaBnsieT HU3KOYPOBHEBbIE BbIXOLbl C UCMOMb30BaHNEM CTaHAAPTHbIX Pa3beMOB 4 MM.
Mo3sTomy LLX3 MOXHO 1Mcnonb3oBaTh Kak yHUBEPCanbHOe peLleHne Ans pasHoobpasHbix ccep
NPVIMEeHEeHNs, B TOM YMCie IKCNeprMeHTanbHbIX pa3paboTok.

LLX4: HuUskoypoBHeBble BbIXOAbl A/11 KOHTPOJIJIEPOB peKJioy3epa
M CEKLIMOHHOTIO pa3beguHuUTens P0006384

CMC 430

LLX4 ncnonb3ytoT BMecTe ¢ UcnbitateNbHbiMn kKabensmu OMICRON anst KOHTPOIepOB PekSIoy3epoB 1
CEKUMOHHbIX pa3befuHUTENEN C CEHCOPHbIMUN BXOAAMMU.

" YcrpowcTBa cornacHo IEC 61869-10/11 ¢ HanpsikeHWeM 1 TOKOM B OAHOM pasbeme
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VBO3: TpaHchopMaTOp Hanpsi>XeHus P0006276

CMC 356 CMC 256plus CcMC430 CMC 353 CMC310

VBO3 — 370 Tpexda3Hbi TpaHChopMaTOp HaMPSXeH WS, KOTOPbIN paclunpsaeT Arana3oH NpUMeHeHNs
CMC po 600 B (L-N).

OCHOBHOW AMana3oH 0... 300 B, 3-¢hazHbin

HanpsxeHns

LJononHutenbHbin ananasoH  0... 600 B, 3-da3Hbil

HanpsixXeHns

HoMuHanbHas 4actoTa 50/60 Iy,

HoMuHanbHast MOLWHOCTb 33 BA Ha ¢hasy

CMTAC 1: TpurrepHbin BbinpsimuTtenb AC B DC P0006278
CMC 356 CMC 256plus CMC 353 CcMC 310

3HeprequeCKme CUCTeMbl Ha BO30OHOBSEMbIX MCTOUYHMKAX SHeprnun, Takne Kak BETPOBbIe 3JIeKTPO-
CTaHUMK, 3a4aCTyto HE MMeIOT aKKyMYNATOPHbIX yCTpOI;ICTB nns obecnevyeHnss 4ONONHUTENbHOW NOAaYn
NOCTOAHHOrO TokKa. B kayecTse aNbTe€PHAaTUBbI B 3TUX YCTaHOBKaX CTalM NCNOJ1Ib30BaTbCA CUTHas bl
nepemMeHHOro Toka HanpsxeHmnem o4 ABONYHbLIX BbIXOA0B.

C nomotypto CMTAC 1 curHan nepeMeHHOro Toka NpeobpasyeTcs B CUrHaN NOCTOSIHHOIO Toka Anst
NOAKJTIYEHNS TaKOro BbIXOAa K ABOMYHOMY BXOAY MCMbITaTeslbHOro komnnaekrta CMC.

TokoBble Knewun P0008992

CMC 356 CMC 256plus CMC 430

AkTuBHble TokoBble KeLm AC 1 DC ¢ BbIXOOAOM MO HanpsiXeHWIO.

[nana3oH n3MepeHunin: 5mMA...60AAC/80ADC
Makc. anameTp nposoaa: 11,8 Mm
SfeKTponuTaHue: baTapes Ha 9 B (BXxOAWT B KOMMIEKT NOCTaBKM) 1

nopT Munkpo-B USB (USB-3apsifika He BXOOWUT B KOMIMJIEKT MOCTaBKM)

C-Shunt

CMC 356 CMC 256plus CMC 430

C-Shunt — 3To NPeUM3NOHHbIN LYHT A5 M3MepeHnin Toka. OHM MOTyT BbITb NOAKITIOYEHbI HEMOCPEeA-
CTBEHHO K ABONYHbIM / @Ha/IOroBbIM BXOAAM UCMbITaTeIbHOro KOMMJIeKTa.

C-Shunt 1 C-Shunt 10
JnekTpuyeckoe 0,001 Om 0,01 Om
conpoTuBneHne
[onyck conpoTusneHus 0,1 % 0,1%
MakcnmanbHbIn TOK 32 A HenpepbIBHO 12,5 A HenpepbIBHO
ApTuky. B0620201 B0620301
ARC 256x: uHULMaTOpP AYroBoro npobos P0006279
CMC 356 CMC 256plus CMC 430 CMC 353 CMC310

[ns ncneltaHusa cnctem gyrosow 3awmTbl ARC 256x MogenunpyeT gyroBoi Npoboi ¢ MoMOLLbO
KCEHOHOBOW NaMMbl-BCMbILLKM.

' Cnnatow ELT-1
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SER 1: ckaHupylowee obopyaoBaHue ans pene P0006388

CMC 356 CMC 256plus CMC 430 CMC 353 CMC 310
[Na c4NTbIBaHUA MHOMKALNY COCTOSHUS CBETOANOAOB pene 3amThbl. YcTpomnctso SER 1 ocHalweHo

MacCcUMBHOWM CKaHWUpYHoLLLEen onTuyeckoi ronoskon OSH 256R u 6nokom conpsixxeHus IFB 256 ans
NOAKMIOYEHWS OBOUYHbIX BXOLOB UCMbITaTEILHOMO KOMMeKTa.

SEM: ckaHupyloLlee o6opynoBaHue Asis CHETYMKOB

CMC 356 CMC 256plus CMC 430 CMC 353 CcMC310 CcMC 850

SEM 1: ckaHupytollee o6opyaoBaHue Al CHETYMKOB

SEM 1 (PO006391) ocHalleHO NacCcMBHOM CKaHMpyloLlen onTuieckor ronoskon OSH 256 ans
onpefeneHns cCoCTOAHMSA CBETOAMOA0B ONTUYECKMX MMMYIbCOB Ha 3/1IEKTPOHHbIX 31eKTPOoCYeTYMNKaX.
MoaxoauT ana BonH gnnHon ot 550 o 1000 HMm.

STa nerkasi ckaHMpyoLLasi ronoBka MOXET ObITb NPUKPENeHa K rafkon NOBEPXHOCTH C MOMOLLbIO
MMetoLLLENCS MPUCOCKM UK, B CJTyHae HEPOBHOWM MOBEPXHOCTU, K/IIEMKOro pe3nHOBOrO COCTaBa
MHOTOKPATHOro UCNonb3oBanus. Knenkunin pe3nHoBbI COCTaB MHOFOKPaTHOMO MCMOSb30BaHUA
ABNSAETCS AOMNOSIHUTENIbHOM 3alUMUTON AATYMKa OT HAPY>KHOTO CBeTa.

SEM 2: ckaHupytollee o6opyaoBaHue Al CHETYMKOB

SEM 2 (P0006390) ocHalleHo hoTO3NeKTPUYECKON ckaHupyloLen ronoskon TK 326, npurogHon ans
CKaHMPOBaHWs BCEX M3BECTHbIX METOK POTOpa CYeTYMKOB Ferrari n Ans ckaHMpoBaHWs CBETOAMOA0B C
BbIXOAaMW ONTUYECKUX UMMYAbCOB. [oaxoauT ons BoaH anunHon ot 450 go 950 Hm.

SEM 3: ckaHupyioLee 060pyaoBaHUe Asl CHETYUKOB

SEM 3 (P0006389) o6opynoBaHo hoTOINEKTPUYECKON CKaHMpytoLLe ronoskoin SH 2015 ans obHa-
PYXXEeHWNs UMMYNbCOB OT 3N1EKTPOHHbIX CHETYMKOB. DTa CKaHMPYOLLAs rofioBka CHabxXeHa KOoJbLeBbIM
MarHuTOM NS KpenjaeHns yCTPOMCTBa K NOYyNPOBOAHWKOBbLIM CHETYMKAM 3Hepruu. Noaxoamnt ans
BOJTH AnvHOM oT 610 go 1000 HMm.

Komnnekt CMLIB B

Bnok CMLIB B (P0006377) umeeT fONONHUTESbHbIE KNEMMbI MOAKMOUYEHNS 419 MOAAEPXKKIN Paclln-
PEHHBIX CXEM UCMbITaHWIA:

> McnbITaHMsA C UCMOMb30BaHNEM 3TaSIOHHbIX CHETUMKOB, KOTOPbIE TPEBYHOT ABYX UMMYIIbCHBIX BXOL0B
> [locTyn K ABOMYHbBIM TPAH3UCTOPHbIM BbIXOAAM MCMbITaTeNlbHOro komnnekta CMC



NcnbiTaTenbHble KaGenu gnst KOHTPOJIIEPOB PEKJI0Y3epoB

W CEKLMOHHbIX pa3beanHuTenen

ARCO 400 — 370 ngeanbHoOe CpefcTBO AJis MOJSIEBbIX UCTbITAHUA KOHTPOIIEPOB PEK/IOY3EPOB N CEKLIMOHHbIX pasbegnHmTenen (CM. ctpaHuLy 62).
B HekoTopbIx 0651aCTAX UCMbITaHUS PEKSTOY3ePOB MOTyT BosblUEe NOAXOAUTb Apyrue peLleHuns n3 cemencraa npoayktos CMC, Hanpumep ans Twa-
TENbHbIX MOMHOCTbIO aBTOMATU3MPOBaHHbIX UCMbITaHWI (B cpedax R&D vnn gna ncneiratns mogynen ynpasneHuns S&C IntelliRupter® PulseCloser®).
MpumeyaTenbHO, YTO UcMbITaTeNbHble KoMnekTbl CMC npeanaratoT ONTUMasbHyt QYHKLMOHANbHOCTb, KOTAa 3alUTHbIE pesie TECTUPYHOTCS C
MOMOLLLBIO TOFO e N3MepUTenbHOro Nprbopa, YTo 1 KOHTPOIEPbl PEKI0Y3epOB.

Kpome ARCO 400 Mbl Takke NpeasiaraeM YHUKaNbHbI HAOOP NakeToB UCMbITaTeNbHbIX Kabenen, KOTopble NO3BONSIOT BbINOHSATb UCMbITAHNUS
KOHTPONEPOB PeKIIOy3epOB Pa3HbiX MPON3BOAUTENEN 2 C MOMOLLLIO UCMbITaTeNbHbIX KoMiekToB CMC.
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KOHTponnep = V)] V] O — V] O < < wvng < %) V] Pz — P = O — O = = [%)
ABB PCD [ ]
ABB RER620 [
Arteche smART P500 u
Beckwith M-7679 [ ] [ ] [ ] [ ] [
Cooper Form 4C u u
Cooper Form 4D u u
Cooper Form 5 [ ] ]
Cooper Form 6 u u
Cooper FXB u
GE DGCR [
GE URC [
ICMI URC I [ [ [ [
NOJA RC-01 ]
NOJARC 10 [
Nu-Lec PTCC ]
S&C 5801/6801 [ ]
KoHTponnep S&C IntelliRupter [
Schweitzer — SEL351R
Schweitzer — SEL351R Falcon
Schweitzer — SEL351RS Kestrel ]
Schweitzer — SEL651R ] u ] [ [ [ [
Siemens 7SR224
Schneider ADVC [ ]
Tavrida RC 05 u

Mel TakxKe npenfiaraem KOMMIeKCHble HacTpanBaemsble WabnoHbl ncnbitaHns OCC Ans KOHKPETHBIX KOHTPONEPOB PEKIOY3ePOB. DTN LLABMOHbI
NPefoCTaBAAT LOCTYN K MaTepuanam o TOM, Kak Hanbosee 3phekTUBHO TECTUPOBATh Pa3nyHble PYHKLN ypaBieHus.

T CMC 356, CMC 256plus, CMC 353
2 HenonHbIN NnepeyeHb NoaaepXkmnBaeMbix KOHTPONNepoB. bosiee NogpobHble CBEAEHWS MOXHO HalTK Ha HalleM Beb-canTe: www.omicronenergy.com/recloser-test-cables
3 HenonHbIN nepeyeHb NepekstoydaTenei, NCnosb3yoLmnx COOTBETCTBYIOLLMI MHTepdenC.
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B nonosiHeHMe K NpoAyKTam, onvcaHHbIM B 3To bGpolutope, cnegytouyme ycrporictea OMICRON Takke
MOXHO MPUMEHSATb B MPOLLECCe UCMbITAHWUSA 3aLUUTHBIX M U3MEPUTESTbHBIX YCTPONCTB:

CMS 356

CMS 356 — 370 ycunutenb 6-hasHoro Toka v 4-hasHoro HanpsixkeH1s, KOTOPbIA MOXET UCMONb30BaTb-
€5t B COYETaHUM C ncnbiTaTenbHbIMy koMnaekTamy CMC nam coBMeCTHO ¢ LMMPOBLIMI YyCTPONCTBaMM
MOLENMPOBaHWNS CETU IHEProcucTeMbl, PaboTaloWMMN B PEXMME PeanbHOro BpeMeHMN.

www.omicronenergy.com/cms356

COMPANO 100

COMPANO 100 — 3T0 KOMMakTHasi UCMblTaTeNbHas yCTaHOBKA C YAOOHbIM NHTEPGENCOM 1 NMUTAHKEM
OT HaTapeun Ans BbIMOSHEHWS BCEX OCHOBHbIX CTaHAAPTHbIX 3/1IEKTPUYECKUX UCMbITaHUI Ha Npeanpus-
TUSIX SN1EKTPOIHEPreTMKM (reHeprpytoLLMe KOMMNaHWUW, NPeanPUATUS MarncTpaibHbIX U pacnpenenm-
TeSIbHbIX CETEN), @ TakKe Ha XKeNe3HbIX 4OPOorax U NPOMbILLIEHHbIX NPEeANPUATUSX.

www.omicronenergy.com/compano100

ARCO 400

YHuBepCanbHoe pelleHne B 1IerkoM 1 MpoYHOM Koprnyce afis BbicTporo v yaobHoro TpexdasHoro
NCMbITaHNS BCeX PyHKUMI BNIOKOB yNpaBieHns peksioyzepamu. Agantep aBToMaTUyeckun onpeaenset
TUN NOAK/OYEHHOTO B/10Ka yNpaBieHNs N COOTBETCTBEHHO MeHsIeT HacTpoiiku. Mpnbop nossonsert
TeCTMPOBaTL pacrnpefeneHHble CXeMbl aBTOMATM3aLMN C CUHXPOHM3aumen no GPS.

www.omicronenergy.com/arco400

DANEO 400

Kak onucaHo Ha ctpanuue 38, DANEO 400 (Bepcusa Standard) npencrasnsiet coboin rmbpugHyto
N3MEPUTENbHYIO CUCTEMY OIS 3aNNCK 1 aHaNM3a COOBLLEHNI B KOMMYHWKALMOHHbIX CETSIX U BCEX
0BbIYHbIX CUTHaNoB. Bepcna Basic — 3TO yHMBEpPCaNnbHbIN MHCTPYMEHT, MO3BONSIOLMIA 3aMMCbIBaTb U
0obpabaTbiBaTb aHANOrOBbIE U ABOWYHbIE CUIHAMbI HAa MOACTAHUMAX BHe cpef cTaHaapTa IEC 61850.

www.omicronenergy.com/daneo400
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CPC 100

C nomouybto CPC 100 MOXHO MPOBOAUTL 3M1EKTPUYECKME NCTBITAHUS Ha CUITOBbIX U U3MEPUTESbHbIX
TpaHcdopmaTopax, BpaLLaloLLMXCa MaLlUMHaX, CUCTEMaX 3a3eMNeHNs, TMHUSX dneKTponepeaay,
BbICOKOBOJILTHbIX Kabensix U CUNoBbIX BbiktoYaTensx. K nprbopy MOXHO NOAKI0YaTL Lienblin psag,
BCMOMOraTesbHbIX YCTPOMCTB. ITO paclumMpseT AMana3oH AOCTYMHbIX UCMbITaHUR. C MOMOLLbIO pacLLm-
PEHHOW CUCTEMbI U3MepSeTCs, K npumepy, KO3 MULMEHT MOLLHOCTW, TaHFEHC yrna AU3NeKTPUYECKmX
noTepb, MOTHOE BXOAHOE COMPOTUBEHME IMHUN U MOSTHOE CONPOTUBIEHNE OTHOCUTENIbHO 3EMIIN.

www.omicronenergy.com/cpc100

CT Analyzer

Ananuzatop CT Analyzer aBTomaTnyecku onpenensieT Bce BaxHble NapaMeTpbl TpaHcopmaTopa
TOKa 1 OLleHMBAaET pe3ysibTaThl No BbibpaHHOMY cTaHAapPTy. C ero MOMOLLbIO MOXHO OHMM HaxaTuem
KHOMMKM, BCEro 3a HECKOJIbKO CeKyH NpoBepuTb TT Ha cooTeeTcTBME cTaHZapTy IEC nan IEEE.

www.omicronenergy.com/ct-analyzer

VOTANO 100

C nomouysto VOTANO 100 MOXHO BbICTPO MPOBEPUTL BCE BaXKHbIE NapaMeTpbl TpaHCPOPMaTOpoB
HanpsiXXeHWsl. 3To NepBasi NepeHoCHas UCMblTaTeNbHas cncTeMa, obecneynBatoLLlas BbICOKYK TOYHOCTb
n3MepeHui. PesynbTaThl M3MEPEHNN aBTOMAaTNYeCKM OLEHNBAKOTCA B COOTBETCTBUM CO CTaHOapTaMu
= IEEE n IEC.

www.omicronenergy.com/votano100

CIBANO 500

Cucrema uUcnbiTaHns cunoBbix BeikntodaTenen CIBANO 500 o6bequHSIeT B 04HOM NMpubope Lmdposoi
MUKPOOMMETP, aHaNN3aTop Xofa U BpeMeHM cpabaTbiBaHWNA KOHTAKTOB, @ TakXXe MCTOYHUK MUTaHUS
KaTywwKku 1 anekTpofsuratens. C ee NOMOLLbIO MOXHO BbIMOSHATb BCE CTAHAAPTHbIE NCMbITaHUS Ha
CUNOBBIX BbIKJTIOYaTENSAX Nt0BOro Tmna.

www.omicronenergy.com/cibano500

Bonee nogpobHyto MHpOPMaLMIO 06 3TVX MPOAYKTaX CM. Ha CaiTe www.omicronenergy.com uin B
COOTBETCTBYIOLLMX KaTaniorax 3nenunin.
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OMICRON — mexayHaponHas KOMMaHWs, BUasLLas CBOEN rMaBHOW Lesbio UAek caenaTe CUCTEMbI SNEKTPO-
CHabxeHVsa HagexHbIMU 1 6e3onacHbIMK. Halin HoBaToOpcKue pa3paboTky co3haHbl ANS pPelleHNs CerogHSALWLHMX

1 ByayLiMX BbI3OBOB B 3J1eKTPO3HepreTrke. Mbl Bcerga fenaem ewé 6osblue Ans Hallvx Nofib30BaTesen: onepaTmne-
HO pearnpyem Ha NoTpebHOCTU, obecrneyrBaeM BbICOKOKAYECTBEHHYIO NOOAEPXKKY Ha MecTax 1 AeNIMMCS CBOUMN
3HaAHUSIMW U HapaboTKaMU.

OnbITHbIE creunannctbl OMICRON npoBoAsT UccneqoBaHNUs 1 pa3pabaTbiBalOT MHHOBALMOHHbIE TEXHONOMIN ANs
BCex 0bnacTei 31eKTpo3HepreTnkn. MNosb3oBaTenn co BCero Mmnpa NonaranTcs Ha TOYHOCTb, Ka4ecTBO U BbICTpO-

LEeNCTBNE HaLLNX y,EI,O6HbIX COBPEMEHHDbIX peLLIeHVII;I ONnA NCNbITaHNA o6opy,uosava BbICOKOIo 1 cpedHero Hanps-
KeHuA, MpoBepKn yCTpOI7ICTB 3alLNTbIl, NCMbITaHWUA LI,I/I(prBbIX noacTaHLUum n obecnevyeHus KI/I6ep6e3OI'IaCHOCTI/I.

C MOMeHTa ocHoBaHuMs B 1984 rogy komnanus OMICRON Hakonuna 3HauYnTeNbHbIV OMbIT B 06/1aCTW 3N1eKTPOo3-
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