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CMC500

Mooy bHbI MHOFOMa3HbIW UCMbITaTeIbHbIM KOMMIEKT OJ14
TeCTUPOBAHUA pene 3anTbl U MYyCKOHaMaLoUYHbIX NCMbITAHUY
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HoBbIV OpPNeEHTUP B 0b61acTn UCNbITAHUN CUCTEM 3allNThl

CMC 500 — ycTpoicTBo Ans 3 PeKTUBHOMO peLleHms TeKYLLNX
3aa4 B 061aCTV TEXHOSOTUI 3aLWMThI, KOTOPbIE BO3HWUKAIOT
BCNIEACTBUE yCTapeBaHUs MHDPACTPYKTYpPbl, paclUnpeHns
3HEProCuCTEM 1 BO3pacTatoOLLEN HEXBATKIN KBANNMULIMPOBaH-
HOW pabouein cnnbl.

J1erknin v NPOYHbIN NCNbITaTENbHbIM KOMMNIEKT obecneynBaeT
HEU3MEHHO BbICOKOE KayeCTBO UCMbITaHUW 3@ MUHUMaIbHO
BO3MOXHOE BpeMs. YHUBEPCaSIbHOE peLleHne He nMeeT cebe
paBHbIX B BOMpocax 6e3onacHoCTH, Knbep3allmTbl 1 TOTOBHO-
CTV K BbI3OBaM byayLLero.
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BbICOKASA
nMPON3BOAUTENIbHOCTb

> CoBpeMeHHble CTaHAaPTU3MPOBaHHbIe MOAXoAbI
K TECTUPOBAHMIO CyLLEECTBEHHO COKpaLLlatoT
BPEMS Ha MOATOTOBKY W BbIMOSIHEHWE UCTBITaHNIA

> BbICTPLIA U NPOCTOM MNOUCK U YCTPaHEHWE
HeuncnpaBHoOCTel cuctem P3A Bnaropapsi
NCKTIOYNTENBHO YA0OHOMY B MCNOIb30BaHUM
NHTepdelcy NporpaMMHoro obecneyenus

> [lofiHOe 1 aBTOMaTn4eckoe JOKYMeHTUPOBaHMe
Pe3yNbLTaToOB UCMbITAHUN

HAAOEXHOCTDb

> Jlerknm v npoYHbIN KOPMycC A8 UCMONb30BaHUS
B NOJIEBbIX YCI0BUAX

> YCTpoWcTBO pa3paboTaHo 1 UCMbITaHO B COOT-
BETCTBUU C MPU3HAHHBIMU MEXAYHaPOLAHbIMMU
CTaHAapTamMu

> MHOrogHeBHOE MCMbITaHWE Kaxaoro yCTpOI;ICTBa
Ha HaeXHOCTb nepen [OCTaBKOWM
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NMOAAEPXXKA CTAHOAPTA
IEC 61850

> VIHTerpmpoBaHHble ceTeBble MHTepenCbl Ans
ncnbitanms IED IEC 61850

> [loggepkka HOBENLLINX KOMMYHUKaLMOHHbIX
npotokonos (GOOSE, R-GOOSE, MMS, Sampled
Values ¢ HacTpavBaeMbIMin HabopamMu AaHHbIX MO
IEC61869)

> [lpocTasa agantaums CyLecTBYOWMX NIaHOB
NCMbITaHW 418 NPUMEHEHUs Ha LM POBbIX
noacTaHumsax

KUBEPBE3ONACHOCTDb

> KomnnekcHas 3awmTa oT K|/|6epyrpo3

> 3allMLleHHas 3arpyska, 3alndpoBaHHbIN
obMeH JaHHbIMW, 3aLLMTa BCTPOEHHOMO
MO oT HecaHKLMOHMPOBAHHOIO AOCTyNa U
MHOroe gpyroe

BE3OINACHOE
NCnoJib30BAHME

> CHUXeHVEe pUcKa NopaxeHus 31eKTpruYeckum
TOKOM 61arogapst Wrpokomy Habopy
3aWMTHBIX PYHKLNIA

> PauunoHanbHas opraHmsauna MCNbITAHNN:
BCe KJIEMMbI PaCnos10XKeHbI C ogHom CTOPOHDI

YHUBEPCAJIbHOCTb

> WcnbiTaHusa pene 3almTbl, TpaHCHOpPMaTOPOB TOKa,
BbIK/lOYaTENEeN 1 NPoYero 060pyaoBaHMs

> YcTpaHeHue HeMCcnpPaBHOCTEN 1 aHaNu3 ¢
NpUMEHEHNEM rMBPUAHOM 3aMNCN CUTHANOB

> MakcmarnbHas rmbKocTb: 40 7 BbIXOO0B MO
Hanps>keHnto 1 10 BbIXOAOB MO TOKY
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cknounTtenbHas Pe3YyNIbTaTUBHOCTb NCTI bITAHU

ByAb TO NONHOCTLIO aBTOMATUYECKOE UK pyyYHOe TecTupoBaHme, CMC 500 no3BonsgeT NpoBOAUTL

Donee TOUYHbIE NCMbITaHUS C HEOLIBANO BbICOKOM BOCMPON3BOANMOCTbBIO 1 MaKCUMasibHOWM

netanusaunent. C Hawen 6ubnnoTekon WabnoHOB NCMbITAHMIA BaM He MPUAETCS HauMHaTb

noAroToBKY C Hynsd. Onpenenms NaaH UCNbITaHUS, Bbl CMOXETe 3aMycKaTb ero CTONbKO pas, P
CKOJIbKO NoTpebyeTcs, — faxe cnycTsa rofbl. TakuM 06pa3om, Bbl CMOXeTe obecneynTb
CTabunbHyto PaboTy 31eKTPOCETU B TeHeHMe BCero cpoka ciybel 060pynoBaHus, a
Tak>Xe co30aTb YCSIOBUS 4151 KOMMIEKCHOMO OTCIEXMBAEMOrO OKYMEHTMPOBaHNS
pe3yabTaToB UCMbITaHUI N NOCIe[0BaTENbHOMO MX MPOBEAEHNUS.

MNpocTtas HacTpowka npolenyp =

NCMbITAaHWA Y NapamMeTpoB - R

> MrHOBEHHbIN MNOPT NapamMeTPOB pe:'|e n - )
ceTn B harnax pasnmyHbix hopmaToB o y ASSnd

> becnpenatcTBeHHas MHTErpauvs JONOMHU- B

TeJIbHbIX VCTbITAHWY U CTAHAAPTOB, HAanpUMep,
IEC 61850 '

%
.EI,O 80 %

npu perynsipHom
C coXxpaHeHuem

CYLLI,eCTBeHHOe COKpauleHne BpeMeHn Ha
noaroToBKY K UCMbITaHNAM

> lpeanbHas opraHvsauums npouenyp UCNbITaHN OQHUM
HaxxaTnem KHonku: bubnunoteka PTL (Protection Testing Library),
conepxatllas wabnoHsl ans 6onee yem 500 TMNOB pene

> LLabnoHsbl ONa NcnblTaHWA LenblX CUCTEM

GE VERNOVA SEL

Sdéneider sprecher

Electric mmmautomation

Hawwn cneumannsmpoBaHHble TexHonoruu ansa pene, ot ABB go ZIV: B PTL
npencTaBaeHbl NpoLeaypbl UCMbITAHWIA ANS Pene BCeX CYLLEeCTBYIOLLNX
npowssoguTenen.



BbicTpoe NnpoBeneHve NCnbITaHUN

C CO30aHMeM NpOoTOKOIa

> (CTaHJapTM3MpoBaHHOE N aBTOMaTUyeckoe
TecTMpoBaHue

> IHTYUTUBHO NOHATHbLIN MHTepdenc

> 0606ueHHble pe3ynsTaTbl UCTbITAHN
C BO3MOXHOCTbIO 3KCNOPTa A5 NOSIHOWM
OTYETHOCTU

AN BbICTPbIX O
NMPOBEPOK: CMC SWIFT
5t A

> OnepaTnBHOe NpoBefeHMe UCTNbITaHNN
BPYYHYIO MNP MOMOLLM CMapTdOHa 1u
nnaHweta -, . i s v
4 ' > YnobHoe 1 UHTYUTUBHO MOHSTHOE P
BPEMEHU | e TR
. > llpeanbHoe pelleHne s NpoBepKn

nposeaeHNN UcNbiTaHUU ‘ i NONAPHOCTN U MNOJKIIIOYEHNIA

HEN3MEHHO BbICOKOIo Ka4yecrBea
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MHorokpaTHOe NpMMeHeHe NnaHoB S .

NcNbITaHUN

> |_|pOCTO€ n y,EI,O6HO€ MOBTOPHOE NCNONIb3OBaHNeE
NJlaHOB NyCKOHaJTaAO4YHbIX NCNbITaHWA ANa
TeEXHNYeCKOro 06Cﬂy)KMBaHI/IFI, nocsieaBapumnHbIX

npoBepok 1 06HOBNEeHMS BCTpoeHHoro MO : \*
> CpaBHeHWe pe3ynbTaToB UCMbITaHWN 3a e "o
LJINTENbHbIV Nepuos, - .
®
> McnbiTaHus BbINOSHSIOTCSH BCEMUW COTPYLHUKAMM L Yt
Ha cTabuIbHO BbICOKOM ypOBHe brarofaps - /'
CTaHZapTM3aumm
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KomnnekcHas NnNpoBepPKa CNCTEMbI 3alLUNTHI

[Ba OecTBeHHbIX MOAXOAA K UCMbITAHUSIM NO3BOMSIOT TECTUPOBATb CUCTEMBI 3aLLMTBI MO COBEpP-
LUEHHO pa3HbIM NpUHUMNam. bnarogaps 3STOMy MOXHO BbISIBUTL fiaxe Te NpobneMsl, KOTopble
paHee He ynaBanocb 06HapyXuTb. TLaTeNbHO NPOoBepsiiTe KaxAblii OTAEbHbIN NapaMeTp pese ¢
Test Universe 1 oLeHMBalTe paboTy CUCTEMbI 3aLLMTbI B LLESIOM C PeasiMcTUYHbIM MOAENTMPOBAHMEM

ceTu B RelaySimTest.

UCNbITAHNA HA OCHOBE NAPAMETPOB

Mcnonb3yinTe Test Universe, 4Tobbl TWAaTebHO NpOBe-
PUTb BCE K/tOYEBbIE NapaMeTPbl BaLlLEro pese 3almTbl.
Co3pgaBaliTe HOBblE MaHbl UCMbITAHWIA C HYNS UK 6e3
Tpyaa MMMNopTupyinTe NnapamMmeTpbl ons 6onee yem 500
COXPaHeHHbIX TUMOB pefle, BK/oYas pekoMeHAyeMble

# dEEHBE~ OMICRON Control Center - Test1 sax

Insert  Text  View

>

Start/Continue
Al

>

Start/Continue

& cut
[ Paste
Copy
Clipboard
[T Test1: Report View *
WE] Test1.0cc
Campany Laga
E] application example
B3 Hardware Configuration
1] Note for the Wiring Test

Test Extras
Documentation™
Test Execution

one Reaches PhABC:

est Results

W1 B Wiring Test
I Note for the 1. Electrical.. | S@arch Test: Fault Type A-B-C
B 1. Bectrical Test
B Distance Protection Assussed
B pick-Up Test |;n| ]lau IPhIn:l [nm Ixncl |W |Hom. |Duv

# B Overcurrent Pick-,
# I Overcument Pick-...
# B Overcurrent Pick:.
W Trip Time Test
# [ Trip Times PhA-N
# [B] Trip Times Phe-PhC
# [B] Tip Times PhaBC
B [E Zone Reach Test
# [ Zone Reaches Ph...
# [ Zone Reaches Ph..
# [ Zone Reaches Ph...

N

npolenypbl UCNbITaHWIA 13 Hallen GubnnoTekn PTL.
[MpocTO HacTponTe NaHbl MO CBOEMY YCMOTPEHMIO

1 co3ganTe UX pasfnyHble Bepcum, Hanpumep, s
NPMUCNocobieHns pene cxoXnx Moaenen nm pasHolx
Bepcuit BcTpoeHHoro MO.

MNpoBeanTe BCECTOPOHHEE UCMbITaHWE pene
3aWMnThI

>

M3mepbTe BpeMs peakuum, Hanpumep:
> nycK
> OTKJ/IloYeHne

MpoBepbTe 3aLMTHblE DYHKLUN C yHETOM LOMYCKOB:
> MakcMMasibHas TOKOBas 3alluTa

> AWCTaHUMOHHAs 3aliuTa

> nnddepeHumnansHas 3awmnTa

Jlerko conocTaBnsnTe cylwecTsytoLme napamMmeTpsl pene ¢
0XMOAEMbIMUN 3HAYEHNUSAMM

ABTOMATMYECKMN aAanTMpPynTe NapaMeTpbl UCIbITaHNS MOL,
COOTBETCTBYIOLLME HACTPOWKK pefie — 6e3 HeoOXoaAMMOCTH
pacyeTa 1 BBOA 3HAUYEHMI BPYUHYIO AN KaXK40ro
NcnbiTaHma

PROTECTION
TESTING
LIBRARY




CncTemMHOoe NCMbITaHMe 3aLWMTbl C UCNOMb30BaHNEM
RelaySimTest no3BonsieT NPOBOAUTEL KOMMIEKCHYHO
NPOBEPKY CUCTEM 3aLLMTLI U TOYHO ONpeaensTb
noruvyeckme oWmnBKN NN KOHCTPYKTOPCKME Orpexim.
He3aBncrMMOo OT TOro, HaCkONBbKO CNOXHBIMW ABNS-
tOTCA BaLLW CUCTEMbI 3aLLMTbI, PACNONOXEHbI JIN OHU

MpoBepbTe CBOO CUCTEMY 3aLLUTDI

> [poBoanTe MOOENNPOBAHMNE CUCTEMbI C UCMOJTb30BaHNEM
pPeasINCTUYHBIX CLLEHAPWEB NCTMbITAHUIA
> Bapuauus MecTa NOBPeXAEeHWS 1 Harpy3Kku

onepaummn nepeksnyeHns

OTKa3 BblK/toYaTeNs

NMUTaLMSA ONHAMNYECKX NOBPEXOEHUI

ajanTaums UCnbiTaTeNIbHbIX BEIMYMH B OTBET Ha PeakLmio

CUCTEMbI 3aLLUTBI (MTepaTnBHas obpaTHas CBsI3b)

vV V. V Vv

> [lpoBoanTe pacnpeneneHHble UCMbITaHUSA C HECKOMbKUMM
ycTponcTeamm CMC, ynpasnss NpoLLeccoM C OOHOIo
KOMMblOTEpPa, U BU3yanunsmpymnTe pesynstaTbl B €4MHOM
OOKYMeHTe UCMbITaHNs

> MopgenupyinTe nepexofHble NPoLecchl, Takme Kak:
BKJTlOUEHME TpaHchopMaTopa (6pocok MyckKOBOro Toka)
aBTOMaTU4ecKne NOBTOPHbIe BKtoYeHMs (AlB)
HacblLLeHWe TpaHchopmaTopa Toka

K3 Ha 3emnio

konebaHus cetn

3anyckun ABuraTens

beryLime BOJHbI

vV V V V VvV V V
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CNCTEMHOE UCNbITAHME 3ALLATDI BN

B NpeAenax oqHoON NOACTaHUMN MW pacnpenesneHsi
MeX [y HeCKONbKMMMW, 0becnevnBatoT 3aLmnTy INHNIA,
CMNOBbIX TPaHCOPMaTOPOB, ha3operynsaTopos,
cBOpHbIX WWH nnu apuratenen, RelaySimTest He
NO3BOJINT BaM YCOMHUTLCS B HAAEXKHOCTY BaLLUX
3aLUNTHBIX PeLLeHnN.

Three-Winding Transformer Differential Protection® - OMICRON R

o = o N N

. B, iR £ af B e % 25 =& &
9&3 =i;, fo (] o ko O o © © »© 1 © )
Import  Export  Copy graphics to Fault Device Infeed Load Busbar Line Transformer Switch Current Voltage
elemants clipboard - * transformer = transform:

Secige®ef

Transformer

Infeed A
r ICBACTA ,

Infeed B
CTBCBE I

O—O
wa I

“P brecute



KnbepbezonacHOCTb NO NPOEKTY

McnblTaTenbHble KOMMIEKTbl He AOMKHbI CTAHOBUTBLCS LLO30M A5t KnbepaTtak 1 CTaBUTb Nog,
yrpo3y 6e30nacHoCTb KpUTUUYECKOR MHPACTPYKTYpbl. BaxkHO 06 3ToM no3aboTuTbcst. OcobeHHo,
eI peLlenns Anst UCNbITaHWIA NOAKOYEHb! K ceTW Balleit noactaHummn. CMC 500 6nokupyet
knbepaTaku Ha ceTb MOACTaHUMM Bnarofaps Lenomy psiay Mep 3almThbl, NpedyCcMOTPEHHbIX eLle

Ha 3Tane pa3paboTku.

HenpepbiBHas 3awmTa LLIMpoKuMin CNeKTp 3aMTHBIX Mep

CMC 500 — nepBbI NCAbITaTENbHBIM KOMMNEKT OS89 NPOBEPKU >
3aLUMTbl CO BCTPOEHHbIM 6e30MacHbIM KPUNTOMPOLLECCOPOM.
MpW co38aHnKM 3TOro YyCTPOMCTBA Mbl C/1e40BaNU NMPUHLMNAM
6€e30MacHOro XN3HEeHHOTO LKA NPorpaMMHOro obecneyeHms
(SSDLC), Kak 1 B c/ly4ae co BCeMU UCMbITaTeNTbHbIMU KOM-
nnektamy OMICRON. JaHHbIn nogxon obecnedynsaeT kmbep-
©e30nacHOCTb Ha BCex aTanax Xun3HeHHoro uukna CMC 500.
KoHuenums knbep3allmTbl, KOTOpas peannsyeTcs Ha ypoBHe

>

KOMMaHWK, onpeaenseT Hall NOAXOL K YCTPaHEeHWIO BbISBEH-
HbIX Npobnem ¢ 6e30MacHoOCTbIO.

\

Bonblue MHpOpPMaLMKM Bbl MOXETE HANTUN 34eCh:
omicronenergy.com/product-security

3alliMTa OT aTaK TMna «4enoBek nocepenmnHer U cnyduHra:
ncnbiTaTenbHbI koMmnnekt CMC 500 6e3onacHo
naeHTuduumnpyetcs Gnarogaps LMppoBomMy cepTudukaTy
3almTa OoT BMeLlaTesibcTea BO BCTpoeHHoe MO:
3alUMLLEHHas 1 n3MepsieMas 3arpyska C UCnosib3oBaHuem
mopnyns Trusted Platform Module (TPM2.0) cornacHo I1SO/
IEC 11889

MpenoTepalleHne yTeuek KOHPUAEHLMATBHOR
MHbopMaLmK: 3andPOBaHHbIA O6MeH AaHHbIMYK BO BPEMS
paboThbl yCTPOCTB U 06HOBNEHNs BcTpoeHHoro M0, a Takxke
WwnpoBaHMe JaHHbIX KJIMEHTa U KOHUrypauuia

3aluMTa OT HECAHKLMOHMPOBAHHOIO JOCTyMNa: 0bMeH
naHHbIMK ¢ CMC 500 BO3MOXEH TONIbKO NOC/e BBOAA
napons
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MakcmmanbHas 6e30nacHOCTb NONb30BaTENS

CneumnanucTbl No peneHom 3aLmTe, paboTatoLme Ha NOACTAHUMSAX, MOABEPXKEHbI NMOBbLILLEHHOMY
PUCKY NOPaxXeHMs 31eKTpruyeckM TokoM. He puckyinTe 6esonacHocTbio cBoel komaHasl. CMC 500
3a[,aeT HOBble CTaHZapThl B 0651acTy 6e3onacHoOCTM nonb3oBaTenel. KoHuenumsa ncnonb3oBaHms

MHOI'prOBHeBOVI CUCTEMbI 6E€30MaCcHOCTM NO3BOJIAET CBECTU BO3MOXHOCTb nopaxxeHuma anek-

TPUYECKMM TOKOM K MUHUMYMY. Mbl pa3paboTanu cucteMy B COOTBETCTBUN C MEXIAYHAPOAHbLIMU
CTaHOapTaMu B 0bnactu pyHKLUMOHanbHom 6esonacHocTu (ISO 13849-1).

M HOroypoBHeBad 6e3onacHoCTb

CMC 500 nogaeT ncnbiTaTeNbHble CUIHAsbI TOIbKO NOC/e yCTa-
HoBkM kmtoya INTERLOCK v HaxaTunsi KHOMKKW pexrmMa paboTbl.
ITO NMO3BOIAET 3aLMTUTL NMOSIb30BaTEIEN OT BO3AENCTBUS
OMaCHOro HaNPsXXeHWs, BO3HMKAIOLLLEro 3a Npegenamu ycra-
HOBMIEHHOW Npoueaypbl NcnbiTaHWs. CUrHaIbHbIE MHANKATOPbI
Ha YCTPOMCTBE HArMAAHO MHOPMUPYIOT O COCTOSIHUM aHaNoro-
BbIX BbIXOA0B. VIHTepdenc ons NOAKIIOYEHNS BHELLHEN KHOMKMK
aBapUNHOWN OCTaHOBKW MO3BOJISIET IErKO HAaCTPOUTL Be3onac-
Hble ucnbiTaHus B cooTBeTcTBUKM ¢ EN 50191.

. Hanuune ogHOM MU HECKONbKNX
BHELLHVX KHOMOK aBapunHON ocTa-

6e3onacHocTH (ByayT AOCTYMNHbI B
CKOPOM BpemeHM)

Kntoy INTERLOCK
3alUMLLAET OT
HecaHKLMOo-
HMPOBaHHOTO
NCNOJb30BaHMS

HOBKW MO3BOJINT MOBbLICUTb YPOBEHb

\e}

ynpaBnﬂelvloe BbIMOJSIHEHME NUCMbITAHUI

NHcTpykumm no 6e30nacHOCTY U NOAKAYEHWIO MHTErpUpPOBa-
Hbl B NOC/1IeA0BaTENbHOCTU UCNbITaHUN. OHW NpeaynpeasT Bac
0 purcKkax, KOTOpble MOTYT BO3HUKHYTb BO BPEMS TECTUPOBAHNS,
1 NO3BOST COKPATUTb KONMYECTBO ownboK. CTaHZapTU3NPO-
BaHHble NpoLeaypbl UCMbITaHWI NOMOratoT n3dexaTs oWnboK,
BbI3BaHHbIX CMELIKON NN HEOCTOPOXHOCTLIO. bnarogaps nk-
HOBALMOHHbIM 3aWwnTHbIM yHKLUMAaM CMC 500 obecneuynBaeT
He3onacHoe NepenoaKnyYeHe NPOBOAOB, KOr4a YyCTPONCTBO
BKJTHOYEHO.

KHonka pexuma paboTbl
npefoTBpaLlaeT ciyyan-
Hyto nogayy cMrHana

ApKre NHAMKaTopbI
oTOBpaxatoT COCTo-
SIHVE BbIXOLOB
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YHMBepcaanoe peleHne

OcHoBa HafieXHOW c1cTeMbI 3aLUTbl — CaxeHHas paboTa BCero 3aecTBOBaHHOO 060PyA0BaHNA NPU
OTKJIIOYEHNW NoBPeXAeHWS. VI3MepuTenbHble TPaHCHOPMATOPbI M BbIKTOYaTENM Takxe [OKHbI paboTaTb
6e3 cboeB v ObITb NPaBUILHO NOAKMOYEHbBI K Pene 3aluTbl. [TOMUMO NPOBEPKM CUCTEM 3aLLMThI, YyHUBEP-
canbHoe yctpoinctBo CMC 500 obecneymBaeT yNpoLLEHHbIN aHann3 COOTBETCTBYOLLEro 060pyAoBaHMA 1
npenocTaBnsieT WMPOKMIA HAboP MHCTPYMEHTOB A1 YCTPAHEHWSt HEUCMPABHOCTEN NPY NEPBUYHOM UK
NMOBTOPHOM BBOfE B 3KCM/yaTaumio. bnarogaps amnnutygam Toka go 450 A BeCb NyTb CUrHaaa MOXHO
NPOBEPUTL C MOMOLLbIO MOAAYM TOKa B NepPBUYHbIE Lienun. Kpome Toro, Hanunune LWMpokoro Habopa npu-
Had/1exXHoCTel no3BonsieT ncnonbzoate CMC 500 gns npoBeaeHWs cneumanbHbIX UCNbITaHUI.

1

i
4

[—]
B Pene 3awnthl

Bce nokoneHmsa: OT BbICOKOOMHbIX 3/1€eKTPOMEXa-
HUYeCcKnx pene Ao NOMHOCTbIO Lndposbix IED no
IEC 61850

GOOSE, R-GOOSE, MMS, Sampled Values c
HacTpanBaeMbIMV HabopamMK AaHHbIX COrMacHO
IEC 61869

‘.. TpaHchopmaTopbl Toka
. (ckopo)

CNO CMCCT Check

PacueT nonsipHocTy, ko3ddburumeHTa nepefayn,
asbl, CONPOTUBNEHNS OBMOTKM, TOUKM
nepernba v Harpysku

be3zonacHas 1 ygobHasa HacTpowka NcnbITaHU

ABTOMaTU4eckoe pasMarHmnymnBaHmne

@ MpeobpazoBaTenu
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AHAJIN3 N YCTPAHEHME
BbiknitovaTtenu HEUCNMPABHOCTEN C ENERLYZER
> DddekTnBHOE ycTpaHeHe HencnpaBHOCTeN Npu
> CTIO EnerLyzer BBOJE B 3KCMNyaTaLMIo 1 Nocsie aBapum
> Bpemsi cpabaTbiBaHus > AHann3 NyckoBbIX TOKOB TPaHChOPMaTOPOB, onepawmin
> AHanu3 Toka KaTyLUKu nepeksItoYeHst BbIK/tOYaTeNen, CUHXPOHM3aLMN,
3anycka BpaLLaoLLMXCs MaLlWH 1 KayecTBa
3N1eKTPO3HepPrun
> KomnnekcHble N3MepeHns B pexrmMe peasnbHoro
BPeMeHH, a TakXe 3anmch curHanos Sampled Values,
GOOSE v ctaHgapTHbIX curHanos ¢ 10 kaHanamu
PaclirpeHHble BO3MOXHOCTU > OnepaTVBHbI aHaN3 CUrHAMOB C BbICOKO YacTOTOMR
++ npumMeHeHns 6narogaps anckpeTmsaumm (40 ki)

NMPUHaANEXHOCTAM

> CUHXPOHU3aLMA MO BpeEMeHN

> [lpoBepka NpaBUILHOCTM MNOAKTIOUYEHNS 1
NONSPHOCTU

> Pene ¢ BxogHbIMU NopTamu gast gatymkos (LPIT)
> Pene 3aWwmnTbl Ha NpUHUMNe BeryLiern BoHbI 5

> I MHoroe gpyroe...

E]_EWI'E O3HaKOMBTECh C aCCOPTUMEHTOM
? %.':; npuHagnexHocTen ans CMC 500:
et

omicron.energy/cmc500-links

=, Crome recaning

M3mepeHune BpeMeH OTKII0YEHNA/BKIIOYEHWS BbIKTIOYaTeNs
c EnerlLyzer



YHMBepcaanoe peweHne a4 Pa3siMd4HbIX pa6oq|/|x cueHapmeB

CMC 500 MOXHO nerko afanTMpoBaTb NO4 MHAMBUAYa bHble TPebOBaHWS 1 MOCTaBIEHHbIe
3a4a4u. YCTPONCTBO AOCTYMHO B NSATWU BapuaHTaX, COCTOSALLMX U3 YETbIPEX MOLLHBIX U TOYHbIX FreHe-
paTopHbIX Moaynel. Kpome Toro, kaxabli U3 BapUaHTOB MOXeT ObITb OMOSHUTENBHO OCHALLEH
[ecATbi0 aHANOrOBbIMU M3MEPUTENbHBbIMUW BXO4AMU 1 OOHUM M3MepUTenbHbIM Bxogom DC.

Bocnon b3y|7ITer napannenbHbIM NOAKOHEHNEM ON1A NCNOJIb30BaHWA BCEX TOKOBbIX KaHanoB C
OonbLMMU O,D,HOd)aESHbIMI/I 7 MHOFO(ba3HbIMM aMnanTyoamn. MocnenoBatenbHOE NoAKOHEHNE
BbIXOO0B MO TOKY OOVHaKOBOM aMNAnNTyObl NO3BONAET YBESINHNTL BbIXOAHYHO MOLLHOCTb, Hanpu-
Mep, ANna TeCTUMpoBaHNA BbICOKOOMHbIX pesie.

FEHEPATOPHbIE MOAVYIIN

Tun U, Tin SntunV Tun H

> Bo3moxHocTb nepekntoyenns: 300 B 30 A > Tok ¢ BblIcCOKOW aMmnnnTynomn 60 A Ha KaHan
(30 A Ha 2 cekyHbl, 15 A — HenpepbIBHO) (Ha 2 cekyHApl, 30 A — HenpepbIBHO)

> Bblcovaliias TOYHOCTb aMMANTYAbI, YacTOTbl U hasbl Npu > WcknounTenbHO BbICOKas BbIXOAHAA MOLLHOCTb Ha
BbICOKOW BbIXOOHOM MOLWHOCTU Ha kKaHan (> 150 BT) kaHan (> 350 BT)

> Lunpoknn gnanasoH Yyactotbl — 0 5 kI > PaclwmpeHHbI Mana3oH YactoTbl — A0 3 Ky

> [lpeBocxofHoe kayecTBo curHana (THD)

Tun U Tun H
4 ha3bl 300 B 30 A 3 hasbl 60 A

VOLTAGE/CURRENT ; C CURRENT =iiA
1

Tun S
3 ba3bl 300 Bunn 30 A

Tun V
3 a3l 300 B v ogHa daza 300 Bunmn 30 A

VOLTAGE/CURRENT 11 =my WA : C
1 2 7 @gﬁum KoHdurypatop CMC 500
" __-%"} MopbepurTe oNTUManbHYyt0 KOHbUrypa-
; 5, ﬁﬂ '," Lyto ANs Balmx 3agauy!

El!.' »d omicron.energy/cmc500-configurator




BAPUAHTbI YCTPONCTBA

USH — cambln yHMBepCanbHbIV BapuaHT

>

[ns 3apay, TpebyoLWmX BbICOKMX TOYHOCTM U
aMnAnTyabl

[o 10 TokoB 1 7 HanpsiXXeHnn

3almTa TPEXOOMOTOUHbIX TPAHCHOPMATOPOB,
npoBepKa CUHXPOHM3aLWM, CHETHNKOB
3M1eKTPOIHEPrUM Y MHOTOE [pyroe

UHH — cambin MOLLHbIV BapuaHT

>

[ns 3apay, TpebyoLwmx BbICOKMX BbIXOAHOW MOLLHOCTA
N aMnanTyAbl

[o 10 TokoB 1 4 HanpsXXeHWn

3awmTa TpexobMOTOUHbIX TPaHChOPMaTOpPOB,
BbICOKOOMHbIE pesie, nodavya nepBMYHOro Toka u
MHOroe fpyroe

USX — nerkmm n BblICOKOTOYHbIN BapUaHT

>

Ons pene Ha 1 A ¢ BbICOKUMU TPeBOBaHUAMM K
TOYHOCTU
[lo 7 TOKOB 1 7 HanpsixXeHun

3almTa AByXO0OMOTOYHbIX TPAHCHOPMATOPOB, NPo-
BEPKA CUHXPOHM3ALIMM, CHETYMKOB NEKTPOIHEPTUU U
MHOroe fpyroe

UHX — nerknin n MOLLHbIV BapuaHT

>

>

>

[na pene Ha 5 A ¢ BbICOKMMUW aMnAnTyaamMm
[0 7 TOKOB 1 4 HanpsXXeHW

3awmTa AByX06MOTOUHbIX TPaHCOPMATOPOB, Nofaya
nepBMYHOro TOKa U MHOroe Jpyroe

VHX — Tpexda3Hbii BapnaHT

>

>

>

[nsa npumeHeHns B pacnpeaenTesibHbIX CeTax
[0 4 ToKOB 1 4 HanNpsXXeHun

HanpaBneHHas MakcMMarbHas TOKoBas 3aLlmTa,
OVCTaHUMOHHas 3allMTa U MHOroe Apyroe

Ll

OMICRON
Macca MHorocasHbii Tok  OpgHodasHbi  Hanpsike-
TOK Hue
14,9 xr 7x30A+3x60A 1x360A 7 x300B
6 x 60 A
3x120A
Macca MHorocasHbii Tok  OpgHodasHbin  Hanpsike-
TOK Hue
15,6 kr 4x30A+6x60A 1x450 A 4x3008B
4x30A+3x120A
3x150A
Macca MHorodasHbii Tok  OpHodasHbin  Hanpske-
TOK Hue
12,1 «r 7x30A 1x180A 7 x300B
3x60A
Macca MHorocasHbii Tok  OpgHodasHbi  Hanpsike-
TOK Hue
12,9 «r 4%x30A+3x60A 1x270A 4x3008B
3x90A
Macca MHorocasHbii Tok  OpgHodasHbin  Hanpsike-
TOK Hue
12,4 «r 3x60A+1x30A 1x180A 4x3008B




TexHunyecke gaHHble

AHanorosble BbIXOAbl

BbixogHoM Mogynb 6osblioro Toka H

KoHdurypaums VHX UHX USX UHH USH Mogaynb H
Konuyectso 7 7 7 10 10 MHorodasH. (L-N) 3x60A
Tok Boixogb A  1x30A 4x30A 4x30A 4x30A 4x30A OpHodaszH. (L-L) 1x180A
Bbixon B 3x60A 3x60A 3x30A 3x60A 3x30A
ﬂ,manaspol BbIXOOHbIX CUTHAJIOB
Beixop C - - - 3x60A 3x60A
[wnanasoH | 0..1,25A
Hanps- Bbixog A 4x300B 4x300B 4x300B 4x300B 4x300B
[wnanasoH Il 0..60A
KEHVWE  ByixopB - - 3x300B — 3% 3008
[nanasoH 4acToThbl
0...3kly
KoHBepTupyemble aHanorosble BbIxogHble mogynu U, S, V
Mogyno U S v MpoJoMKUTENBHOCTL NOAAYM BEIXOLHOIO CUTHaNa
0..30A H
Tok Muorodasn. (LN)  4x 3x Tx 30A CNPEpeIBRO
60 A 2 .10 .
OprodasH. (LLLN)  1x x - 90 A ¢ B, 10 C BRI
Hanpa-  MHorodasH. (L-N) 4x 3x 4x 3008 BbixogHast MowHoCTb (AC) Tunosas FapaHTMpOBaHHas
KEHNE  OpHodasH. (L-L) 2x - 2x 600 B 3-dazHas cUMMeTpUYHas 450 BT npu 30 A 350 BT npr 30 A
1-chaszHasn, Bbicokasi MoLHOCTL 900 BT npun 30 A 700 Brnpn 30 A
)Zl,manaapol BbIXOAHbIX CUTHAIOB
Tox Nvanason | 0.125A 1-pa3Hasn, Bbicokast amnautyga 1200 Brnpun 75 A 1000 BT npn 75 A
OnanasoH Il 0..6A To4yHOCTb amMmnNANTyAbI' Tunosas lapaHTMpoBaHHas
HwnanasoH Il 0..30A <100y 0,07 +0,02 0,14 +0,03
Hanps-  [dwana3oH | 0..75B
To4yHOCTb (hasbl Tunosas lapaHTMpoBaHHas
KEHVe  NyanasoH Il 0..300B ¢ P P
50/60 Iy 0,1° 0,2°
[vana3oH 4acToTbl
THD+N Tunosas lapaHTMpoBaHHas
0..5kly
60A /55Ty <0,02 % <0,05 %
MpPOLOMKUTENBHOCTb MOAAUMN BEIXOAHOMO CUrHana
Tok 0..15A HenpepbiBHO .
LononHutenbHbIn Bbixog DC
30A 2 cBkA., 10 ¢ BbIKA.
Hanpsi-  0..600 B HenpepbiBHO [vana3oH HanpsxxeHui 12..264 B
XeHune MouwHocTb 120BT/ 2 ABTeyeHne 2 ¢
50 BT/ 0,8 A HenpepbIBHO
BbixogHas moluHocTb (AC) Tunosas lapaHTUpoBaHHas

Tok 3-¢b., cummeTp. 250 Btnpn 15 A 200BTtnpu 15 A
1-c.
., BoIcOKan 500Brnpu 15A 400 Brmpn 15 A
MOLLHOCTb
1-.
., Beicokas 630 BT npn 39 A 510 BT npn 39 A
aMnnuTyna
Hanpsa-  3-d., cummetp. 140 BT npn 300 B 115 BT npn 300 B
XeHne

1-¢b., BbICOKas

405 Bt npn 300 B
MOLLHOCTb

315 Bt npn 300 B

1-®, Beicokas 280 BT npv 600 B

225 BT npn 600 B

amnantyga
ToyHoCTb amnAnTYAbI' Tunosas lapaHTupoBaHHas
Tok <100y 0,05+0,01 0,10+0,03
HanpsxeHne =100Ty 0,03 + 0,005 0,07 +0,01
TouHOCTb ha3bl Tunosas lapaHTupoBaHHas
Tok 50/60 Iy, 0,03° 0,10°
HanpsxeHne 50/60 Iy 0,02° 0,05°

THD+N Tunosas lapaHTUpoBaHHas
Tok 30A /550y <0,03% <0,05 %
HanpsxeHne 300B /55Ty <0,03% <0,05%

[BOVYHbIE BbIXOAb!

Tnn 4 pene
OTkMoYatoLLLaa CNocobHOCTL | 8A /P, 22000 BA npu 300B,.
|- 8A /P 250 BT npn 300 B,

makc.” Makc.”

N3meputensHbin Bxog DC (onumnoHanbHo)

,D,I/IaI'IaBOH N3MepeHna HanpsaxeHnsa

+10 MB, £100 MB, +1 B, +10 B

JnanasoH n3mepeHuns Toka +1 MA, 20 MA

[BOVYHbIE BXOAbI

Konunyectso

10 (KaXablt NOMHOCTHIO M30/IMPOBAH)

Pexumbl
K noTeHumany

becnoTteHumanbHbIN, ‘-lyBCTBI/ITeﬂbeIVI

Kputepuwn cpabatbiBaHus

MepekntoyeHne GecrnoTeHumanbHbIX

KOHTAKTOB, BXOAHOE HanpsaXXxeHune
OTHOCUTENTBHO NOPOroBoOro 3Ha4yeHMA

YactoTta AnckpeTmnsaynmn

10 kI (pa3pewenne 100 MKc)

MakcrmanbHoe Bpems n3mepeHuns He orpaHuyeHo




AHanorosble BXxofabl (OMLUMOHabHO)

Konunuectso 10 (KaXabli MOMHOCTHIO M30/IMPOBAH)

YcnoBusi okpysKatoLen cpefbi

Pabouas TemnepaTtypa

Ll
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-25..+50°C

[nanazoHbl namepenuin (RMS)

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

TemnepaTtypa Npu XxpaHeHun

—40...+70°C

YacToTa gmckpeTmnsaumm 10 kT, 40 «y (HacTpaviBaemast)

OTHOCUTENbHAsA BNAXHOCTb

5...95 %, 6e3 koHgeHcaunm

ToYHOCTb aMNANTYLb!! 0,09 + 0,03 (rapaHT1poBaHo)

(100 MB ... 600 B, < 1 kI'u)

I, U (AC/DC, RMS 1 mrHoB.), ¢, f, P, Q, S,
rapmoHwku (go 100-n), df/dt

AHanorosble n3mepeHmna

3anuce TMBPUAHLIX n3mepe-
HUI? NPY aKTUBHbIX @HAI0ro-
BbIX BbIXOAAX

C nporpammHown onuwnen EnerLyzer

IEC61850

GOOSE/R-GOOSE

CraHpapThbl IEC 61850-8-1, IEC 61850-90-5

Mybnukauns 360 BUPTYyaibHbIX ABOVNYHbIX BbIXOAOB,
128 coobuieHnn (R-)GOOSE

Mopanwucka 360 BMpPTyanbHbIX ABONYHbIX BXOAOB,

128 coobuieHmn (R-)GOOSE

Sampled Values

CTaHaapThbl IEC61850-9-2, IEC 61869-9

My6nvkaums 4 notoka?
MaKc. 32 aTpubyTa Ha Habop AaHHbIX
MaKC. 24 paHXMPOBaHHbIX CUTHaNa B
Habope AaHHbIX

Mopanucka 2 noTtoka

Cn HXPOHWU3aLUKnA No BpeEMEHN

BHyTpeHHI/Ie Yacbl CUCTEMBbI

CmelleHne 4acToThl <+0,37 ppm / 24 4

<=+4,6 ppm / 20 net

CMC 500 ¢ BHELWHUM NCTOYHUKOM

ABCOMIOTHAs NOrPEeLLIHOCTb <=1 MKC
BPEMEHW CUHXPOHM3aLMNN

(HanpsixeHne/Tok)

K BHELUHEMY HanpsaxeHno
10..600B/15..70 Ty,

OnopHBbI curHan Ha gBonyHom Bxoge 10:

MpoToKON TOYHOrO BPEMEHN
(PTP)

IEEE 1588-2008
IEEE C37.238-2011 (Power Profile)

COOTBeTCTBME CTaHAAPTAM HAAEXHOCT 06opyaoBaHMs

DneKTpoMarHuTHble nomexu (M)

MexayHapoaHble/eBponei-
CKue cTaHdapTbl

IEC/EN 61326-1, IEC/EN 55032 (knacc A),
IEC/EN 61000-3-2/3

Cranpgaptbl CLUA

FCC, nogpasnen B pasgena 15 (knacc A)

CraHpgapTbl KaHaabl

CAN ICES-3 (A) / NMB-3 (A)

MomexoyctonymeocTb (AMC)

MexnayHapoaHble/eBponei-
CKue CcTaHzdapTbl

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

besonacHocTb

MexpayHapoaHble/esponei-
CKve cTaHAapThl

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

Cranpgaptbl CLUA

UL61010-1,UL61010-2-030

Cranpgaptbl KaHagbl

CAN/CSA-C22.2 Ne61010-1
CAN/CSA-C22.2 N2 61010-2-030

MexaHunyeckme ncnbltaHus

Knaccndmkauns
Bunbpauus

YpapHas Harpyska
CBobogHoe nageHve

IEC60721-3-7

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

PasHoe

Macca

12,1 kr (USX) ... 15,6 kr (UHH)

Pa3mepsl (LU x B x T,

364 x 263 x 225 Mm

6e3 pyykm)
NHTepdencs 3 noprta PoE Ethernet
1 nopt USB Type-C
1 nopt USB Type-A
4 nopta paclwmpenns
1 nHTepderc Safety Link
CepTudumkatsl

Pa3paboTaHo 1 Npon3BoaMTCS
B COOTBETCTBUM C 3apErncTpm-
poBaHHom cuctemon I1SO 9001

IEC/PAS 61869-9-3 (Utility Profile)

MutaHne

HomuHanbHoe 100...240B,50/60 I, 10...15 A

! + (% ycTaHOBNEHHOrO 3Ha4YeHus + % AManasoHa) uan MeHee
2 AHanoroBble, ABoNYHbIe, Sampled Values n GOOSE
3 RelaySimTest: 4, Test Universe: 3

MofapobHble TEXHUYECKME XapaKTepu-
CTUIKW 1 cBeAeHMA Ans oDOpPMIEHNS
3aKa30B MOXHO HanTW 30eCb:

Bce npmBefeHHble JaHHble rapaHTUPYIOTCS CO CTEMEHbIO 4OCTOBEPHOCTH
99 % (k =2,58), ecnn He ykasaHo nHoe. KomnaHus OMICRON rapaHTupyeT
npuBeAeHHbIE XapakTePUCTUKIM B TeYEHVE ONpeaesieHHoro neproaa
BpemeHu (1 unm 2 roga) npu cobntofeHnn ycnosuit paboTbl, ONMCaHHbIX B
pyKoBOACTBE.

omicron.energy/cmc500-links



OMICRON — mexayHapoOHast KOMNaHWs, BUOALWAsA CBOEV rMaBHOW Lienbio MAEK0 caenaTb CMCTeMbl
3N1eKTPOCHaABXEHNST HAAEXHbIMUW 1 Be3onacHbIMU. Halwm HoBaTopckme pa3paboTKun co3haHbl A5 peLleHms
CerofHsaLWHMX 1 ByaoyLimMx BbI3OBOB B 3/1eKTpO3HepreTrke. Mbl Bcerga genaem ewé 6onblie Ans Hawwmx
noJsib30BaTesieN: onepaTUBHO pearnpyemM Ha NoTpebHOCTY, obecneyrBaeM BbICOKOKAYeCTBEHHYIO NOAOEPXKKY Ha
MecTax 1 AeNUMCS CBOMMU 3HaAHMAMUK U HapaboTkamu.

OnbITHble cneuyannctel OMICRON npoBoasT nccneqoBaHuns U paspadaTbiBaloT MHHOBALMOHHbIE TEXHO10MI
Ons Bcex obnacre anekTposHepreTuku. Nonb3oBaTenn Co BCEro Mupa nosaratoTcst Ha TOYHOCTb, KaYecTBO

1 BbICTPOAENCTBIME HALIMX YOOOHBIX COBPEMEHHbIX PeLLeHN 418 UCMbITaHWs 000PyA0BaHUS BbICOKOTO U
CpefHEero HanpsiXkKeHMs, MPOBEPKM YCTPOMCTB 3aLLMTbI, UCMbITaHUS LM POBbLIX MOACTaHLUMI 1 0becneveHs
knbepbesonacHoCTH.

C MoMeHTa ocHoBaHMs B 1984 rogy komnanus OMICRON Hakonuna 3Ha4ymMTeNbHbIA ONbIT B 061acTu
anekTpo3HepretTkn. Komanaa ns 6onee yem 1250 cneymannctos B 24 odurcax No Bcemy Mupy obecnevympaet
noaaepkky HalMx NPoAyKTOB B pexumMe 24/7 ana knueHToB 13 6onee yem 170 cTpaH.

JononHuTenbHyo nHpopmMauuio 06 obopynoBaHUm, ONUCAHHOM B 3TOM
OyKneTe, MOXHO HaNTK B ciegyoLwmnx nyenmkaumax:

KaTanor npogykumnn RelaySimTest

Bonee noapobHyto MHMOPMaLMIO, LOMOSHUTENBHYO UTEPaTypy U
KOHTaKTHblE AaHHble pervoHasibHbIX 0MCOB MO BCEMY MUPY MOXHO HaNTH
Ha Haluem Beb-canTe.
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