Grid Solutions

MULTILIN G500

CTaHUMVOHHbIN LLUMO3 C pacLUMpPEHHbIMU
BO3MOXXHOCTAMMU

Lnto3 Multilin G500 komnaHuun GE Vernova siBnseTca 4acTbio MHOrOQYHKLUMOHANbHOMN
KoHTponnepHon nnatpopmbl (MKM). 3Ta nnatdopma npepnaraet Habop BbICOKO
NPOU3BOANTENbHbIX, HAAEXHbIX, MHHOBAaLMOHHbIX KOMMNOHEHTOB, NpeAHa3HaYeHHbIX
Ana paboTbl Ha NOACTAHUMU, UMeLWNX MOAYNbHYIO CTPYKTYPY U ChAyXawumx Ans
ynpoLleHns Hanagku, yrnpasBneHUs W 3KCnayaTauuMm cuctem asTomatusauuu ans
pa3Hoobpa3HbIX NPUMEHEHUI, B TOM YnChe:

* ACY Tl nepepatrowmx un * ABTOMAaTU3auus pacnpegennTenbHom
pacnpeaenuTenibHbIX NOACTaHLNIA ceTn n mukpoceTtein (MicroGrid)

* Cncrembl aBTOMaTU3auMmM ans * 3alNLLEHHbIe CUCTEMDI
NPOMbILUNEHHbIX NOACTaHUUN aBToMaTm3auumn noagcTtaHunmn

* CncTemMbl MOHUTOPUHIa COCTOSIHUSA + MopepHu3auma cuctem

(Asset management) aBTOMaTM3aLMM NoACTaHLMN

G500 no3BonsieT MCNosib30BaTb OAHO YCTPONCTBO AJ151 BbINOSIHEHUS MHOXECTBa PYHKLNI
N peanusaunn pasnunyHbIX NPUAOXKeHUN, Takmx kak: SCADA KOHLEeHTpaTop AaHHbIX,
yoaneHHbln TepmuHan (RTU), yenoBeko- MalMHHbIA nHTepdelic (YMU), cpeactso
obecneyeHue KnbepbeszonacHOCTU M apxmMB HeOoNMepaTUBHbIX AaHHbIX. O6beanHeHne
GYHKUMI No3BONSIeT COKPATUTb 3aTpaThl Ha Hanaaky M 3KCnyaTauuio, OAHOBPEMEHHO
MOBbICYB HAAEXHOCTb CUCTEMbI 3@ CHET COKPaLLLEHMS KONMYecTBa YCTPONCTB B CUCTEME.

G500 npepgHasHayeH Ans obecneyeHMs HaAEXKHOro M To4yHoro cbopa AaHHbIX
(M3MepeHnii, COCTOAHUI, COBBLITUIN U HeucnpaBHocTel) ¢ ycTponcTe (IEDs) Ha
noAcTaHUMM, coeaMHEeHHbIX nocnegosatenbHo unu Ethernet, c uenbio peanusauun
Takmx npunoxeHus kak SCADA, EMS (cncrtema ynpasneHus aHepronotpebneHnem), DMS
(cuctema ynpasneHus pacnpegenurtenbHbiMu cetamu), DCS (pacnpepeneHHas cuctema
ynpasneHus) u gpyrue. bnarogaps MHTerpupoBaHHbIM GYHKLUSAM KnbepbesonacHoCcTr
G500 noaxoamT Ans 6e3WOBHON WMHTerpauum B CUCTEMbl, COOTBETCTBYHOLLME
TpeboBaHnsam NERC CIP n npu 3tom, obbeanHseT B cebe Takme GyHKUMOHaNbHblE
BO3MOXHOCTU, KaK Ethernet KOMMyHMKaLUK, CUHXPOHMU3ALIMIO BPEMEHW, MPUTOXEHUS
YMMW n SCADA dyHKUMOHan.

GE VERNOVA

NMpumeHeHue

* CTaHUMOHHbIN LL03 C pacLUMpPEHHbIMU
BO3MOXHOCTAMU 1 HacTpamBaeMbiMm UMW,
noaaePXNBaloLLNM pasnnyHble nnasatoLume
OKHa, 1 NogKloYeHne AByX MOHUTOPOB
MpoABMHYTbIE MEXaHU3Mbl aBTOMaTU3aLmMmn No
IEC61131-3
CoBmectumocTb ¢ IEC 61850 ed. 2 (KnueHT)
KomnnekcHas nogaepyKa npoTOKO0B
KomnnekcHble cpeacTsa permcrpaumm
[aHHbIX: cObbITUS, AeCTBUA Nob3oBaTenen,
Knbepbe3onacHOCTb, MOAKIOYEHNS
Mony4yeHue dannos nobbix TMNOB oT IEDs B
aBTOMAaTMYECKOM WU/N B PYHHOM pexXunmax
EAVHDBIA NHCTPYMEHT HaCTPOWKWN U KOH$Urypaumm
Ans Bcei nnat$popmbl
Moponep>xka pesepBMpOBaHUS NPUNOXEHNI

Bbe3onacHocCcTb

* Mopnepxxka [loBepeHHOro niaaTpopMeHHOro
mogayns (TPM) n LLndposaHns 6asbl AaHHbIX
MpenycMoTpeHbl pa3nnyHble ypoBHY A0CTYyNa
nonb3oBatenei: ADMUHUcTpaTop, Onepatop,
Habniopatens, Monb3oBatenb co CKBO3HOW
ayTeHTUdUKaLmn
3allvLLeHHOe TYHHeNMpoBaHe OT BeayLuen
CcTaHuum c nomouubto TLS ans DNP3/TCP,
Modbus/TCP n IEC 104
Be3sonacHas nepefaya ¢ainios Ha cepeep
npeanpuaTisa ¢ nomoLubio RSYNC/ SSH,

SFTP, FTP

BesonacHbI MHTEPAKTVBHbIV JOCTYM C
ncnonb3osaHnem HTTPS n SSH

HapgexxHasi nHMUmanusaums, HagexHoe
o6HOBNEHME NPOrpaMMHO-annapaTHOro
obecneyeHus, WndpoBaHNe XpPaHUIMLLA AAHHDIX,
NoATBEPXKAEHMNE TOKaNbHOro TEXHUYECKOro
06cny>XnBaHUs N 06Hapy>XeHre BTOPXXEHWI
BCTpoeHHbIN MeXceTeBOon 3KpaH

O6opyaoBaHue

* BbICOKOMPOM3BOAMTENbHbIN MHOrosiAepHbI LM
(AByxbapepHbii: 128 I'b nnn YeTbipexbsaepHbIi:
256 I'b c camowundposaHuem SED)
Pe3epBupoBaHHbI 610K NUTaHUS,
nepexko4aemMble B ropsyemM pexnme
6 X 0cHOBHbIX SFP mopgynen Ethernet [PRP]
Moppaep)xka pesepBrpoBaHHbIX nap JIBC
MoppepxnsaeT go 3-x Hakonuteneri M.2 SATA SED
(G500 v1.0 nopaepxusaeT 1 HakonuTenb
M.2 SATA SED)

CoBmecTumocTb ¢ IEC 61850-3 u IEEE 1613
CTaHpapTHas CMHXpOHM3aLUusa BpeMeHn [PTP
BXOJ/ BbIXO/[, IRIG-B BXO[]




MULTILIN G500

OCHOBHble npenmyLliectBa

* CTaHpapTU3MpOBaHHasa apxUTeKTypa NOACTaHLMIA C HEAOPOroW,
coBmecTumoli ¢ IEC 61850-3 nnatdpopmori macutabupyemor ot
NpoCcTbIX A0 60nbLUNX cncTem ¢ 6a3oii AaHHbIX B 200 000 Tovek

* [pocToe NPOeKTMPOBAHUS N MHXUHUPUHT 3a cHeT 06beviHeHNs
dyHKUMIA

» CoKpallieHne CTOMMOCTM CMCTEMbI 3a CYET OTKa3a OT BblAeNeHHbIX
kommnbtoTepos ¢ YMU, BHelwHuX Ethernet- kommyTaTopoB 1
ONTUMM3aLMN NCMONb30BaHNSA BCTPOEHHOT0 KOHGUIypripyeMoro
npotokona PRP

« OnTuMM3auus ynpaeneHus kKnbepbesonacHOCTbIO 3a cyeT
npumMeHeHus ycuneHHol (hardened) OC Ha 6a3e Linux n
KOHTENHEePHbIM TEXHONOrNAM, MO3BOMSAIOLLMM BbIMOJHATb
o6HOBNEHMeE LefbiX Moaynein BMecTo 06HOBNEeHUS OTAeNbHbIX
ob6pasoB

* YnydweHune kmbep6e3onacHOCTA 3a CHET COBPEMEHHbIX
TexHonoruni WrdpoBaHMSA AaHHbIX C UCNONb30BaHNEM
[oOBepeHHbIX NnaTpopmMeHHbIX Moaynei (TPM)

* [oBbllweHne 3pPeKTUBHOCT CUHXPOHMU3ALNN BPEMEHN
6naropaps ncnonb3oBaHuio npotokona PTP/IEEE1588

* PaclwimpeHmne BO3IMOXHOCTI NocnefoBaTeNbHbIX MOAKIOYEHNN
no 20 noptos. ¢ Tpemsa PCI nnatamu pacwimpenus n go 120
BUPTYyasbHbIX NOPTOB

* DKOHOMWYECKMN BbIrOAHbIE peLwieHnsa no MoaepHu3aumnu,
nossondwLmne 3aMeHNUTb oTAe/IbHble KOMMNOHEHTbI
aBTOMaTu3aunm 1 CeBA3nM C BCero ogHnmMm YCTpOIZCTBOM

+ [pocToTa NCnonb3oBaHUS, HACTPOMKU 1 CTaHAapTU3aLUN
6narogapst BO3SMOXHOCTSAIM rpaduyeckoro KOHGUryprpoBaHus,
BbINajaloLwnM MeHI0, MpeABapuTeNIbHO HAaCTPOEHHOMY
MennuHry IEDs 1 nporpammHomy obecneyeHuto DS Agile Studio
Ha eguHon nnatpopme

0630p

G500 komnaHuu GE Vernova - 3TO HaAeXHbli LWAO3 ANS
BCell MOACTaHUMN C pacliMpeHHbIM GYHKLMNOHaNOM, KOTopble
cobupaeTt nsMepeHus, COCTOSAHNSA, COBbITUA N JaHHble OTYETOB
0 nospexaeHuUsxX € nocnegosaTenbHbiX IEDsS, coegnMHeHHbIX
JIBC. G500 cobupaeT paHHble oT IEDS noactaHuum n genaet ux
[OCTYMHbIMWU NOKANbHO UK yAaneHHo vepes 6esonacHbil web-
6paysep (HTTPS). WWnio3 nopnepxmnsaeT nocnepoBaTenbHbIl
obMeH AaHHbIMU n/unu obmeH AaHHbIMK no JIBC ¢ apyrumm
cuctemamu SCADA.

PaclumpeHHble GpyHKLMN Lt03a

G500 cobupaeT paHHble ¢ TepMuHanos P3A, KOHTponnepos,
ypaneHHbix RTU TepmwuHanos v ppyrux IEDs nopctaHuuwm,
Npou3BOAUNT NpefABapuTeNbHyl0 06paboTKy 3TWX AaHHbIX W1
nepepaert ux B cuctembl EMS n DMS SCADA, peanusylouime
LeHTpanu3oBaHHOe ynpaBrieHne rpynnomn noactaHumii. OyHKLMm
Lut03a BKOYaoT

+ C6op, HakonneHne 1 BU3yanm3aums AaHHbIX

* IEC 61850 wnio3

* PesepBupoBaHue Lui03a

* BcTpoeHHas nogaepyka cpeacts obMeHa AaHHbIMM

* ®OyHKUMM nsBneyeHuns dainnos

* BcTpoeHHbIn UMW

PacumpeHHaﬂ aBTOMaTuU3auunsa

Multilin G500 npepocTtaBnsieT BblYUCAUTENbHYIO MaThopmy,
Heobxoanmyto ans ycnewHow n 3¢PpeKTUBHON aBTOMaTM3auum
CNOXHbIX afrOPUTMOB M NPOLLECCOB Ha MoacTaHuuu. nsa 3toro
paspabaTbiBaloTCa nepefoBble NporpamMmbl aBToMaTU3auuuy,
yuyuTbiBalolwme TpeboBaHMA nonb3oBaTenein, Npu MNOMOLLK
MHCTPYMeHTOB, coBMecTUMbIX ¢ IEC 61131, n maTemaTnyeckmnx
GYHKUUIA Ha OCHOBE 3/1€eMEHTOB [aHHbIX, UCNOonb3yloLue
BCTPOEHHble BblYUCAUTENbHbIe WHCTPYMEHTbl. PYHKUUMN
aBTOMAaTM3aLMN BKIIOYAIOT:

* YenoseKko-MaLUVNHHbIV NHTepdeNc, OAHOCTPOYHOE YCTPONCTBO
oTOBpaXKeHMs 1 CBETOBOW CUrHanM3aTop

* MaTtemaTtuyeckas norvka ynpasneHus

* lMporpaMmmMmupyemas noruka ¢ ncnonb3osaHuem LogicLinx

* duKcauus 3HaYeHMs cymmaTtopa

* Bbi6op aHanoroBovi BeNUYMHbI

* BbrnoknpoBKa yrnpaBneHus

° ﬂ,ByXI‘I03l/ILI,I/IOHHbIe coegHeHuA n 3amMelleHne 3neMeHToB
AaHHbIX Ha BXoge

* PesepBHble BXOAHble / BbIXOAHbIE faHHble

* YnpaBneHve aBapuiiHbIM/ COOBLLLEHUSMU

* MpunoxeHne ansa ynpasneHns annapaTHbIMU pecypcamu
*  MeHemkep COCTOAHUI CUCTEMbI

* C6pocC 1 orpaHMyeHne HarpysKu

3anucb ocuuAnorpamMmm / perucTpaums AaHHbIX

Ncnonb3ys coefuHeHWE CKBO3HON ayTeHTuduKauumm,
nonb3oBaTeNi MOTYT U3BNIeKaTb HeO6XoAMMble HeonepaTNBHbIe
JaHHble, TakMe KakK f[aHHble ¢ uMPpoBOro pervcrpaTopa
aBapuin (DFR), paHHble 0 cobbiTuax n dannbl ocumunnorpadpuu.
Monb3oBaTenb Tak)Ke MOXET NONYyYUTb JOCTYN K paiinam xypHana
NCTOPUM W 3arpy3nTb apxuBHble AaHHble AN 06paboTkM K
aHanmsa. PyHKUMK ocumnorpadpmpoBaHms BKIOYALOT:

* Perncrtpauns AaHHbIX N1 aHaNoroBble OTYeTbI
* Mogynb npocmoTpa TpeHJ0B
* Mopynb 3kcnopTa 6a3 gaHHbIX

+ [lucrieTyep aBTOMATMYECKOrO N3BIEYEHNS 3aMUCK U CPEACTBO
LMHaMMUYeCKoro npocMoTpa

besonacHbIi yaaneHHbI fOCTyn

G500 obecneymBaeT 6e30nacHbIfi AOCTYN SKCNAyaTUPYOLLMX
MHXXEHepOoB N UHXeHepoB- penenwmkos K IED Ha noactaHuuu,
NIOKaNIbHO WAWN yAaneHHOo, UCMNOoJb3ys COBPeMeHHble cpeacTBa
BM3yanmsauum n obmMeHa [aHHbIMU, YTO yBenuM4vmBaeT WUX
npon3sBoauTeNbHOCTb TpyAa. PyHKUMYK 6e30nNacHOro yaaneHHoro
[0CTyna BK/OYaloT:

* JlocTyn K ornepaTuBHbIM 1 HeonepaTUBHbLIM AaHHbIM

* CepBep CKBO3HOro goctyna / TepMuHanbHbIN cepeep

* YnpaBneHue AOCTYNOM COIIacHO BbINOIHAEMbIM COTPYAHNKOM
3ajayam

* BupTyanbHble nocnepoBaTtebHble NOPThI
* BcTpoeHHbIN MexceTeBOM 3KpaH

+ JlokanbHas naeHTUdMKaLMs, aBTopm3aumsa 1 ayanTt (CUCTEMHbIN
XXypHan)

* Touka anekTpoHHoro goctyna (EAP) - OpenVPN
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MULTILIN G500

MNpumeHeHne MHOro$yHKLMOHaNbHOW KOHTPOIepHON Nnatdopmbl

PaclumpeHHble GyHKUMY LIt03a

C60p, KOHLLEHTPaLUA 1 BU3yanusauus JaHHbIX

LLInto3 nepegayum AaHHbIX € pacllMpeHHbIMU BO3MOXXHOCTAMM G500
npu pabote B KayecTBe BegyLlero yctpoinctea SCADA BbinonHseT
c6op, GnnbTPaLMIO N COPTUPOBKY AaHHbIX C LUMPOKOro AManasoHa
IEDs (RTU TepmwuHanos, TepmuHanos P3A, nsmeputenbHbIX
nNpnbopoB) NpY 3TOM COXPaHSAET OpUTMHalIbHble OTMETKM BPEMEHU
1 AaTbl AN TOYHON perncrpaumm nociefoBaTenbHOCTU COBbITUI.
[OaHHble MoOryT nepepasaTbc B pasnuyHble SCADA cucremsl.
G500 pacnonaraet HabopoM BCTPOEHHbIX MPOTOKOMOB U Kubep
6e3onacHoCTM, 4YTO obneryaer 06MeH JaHHbIMU C PasNYHbIMU
IEDs Ha nopacTtaHuumn u Bepywmmun yctponcteamu SCADA;
nepeyeHb NPOTOKOOB 1 GYHKLUNI BKIOYaET:

* [MocneposatenbHbI npoTokon DNP3 n TCP/IP
(knneHT 1 cepsep)
e IEC 61850 (KnueHT)

* MNocnepoBaTtenbHbI npoTokon Modbus™ un TCP/IP
(knneHT 1 cepsep)

* IEC60870-5-101/103/104 (KNneHT)
» IEC60870-5-101/104 (cepsep)

» SEL Fast Meter/SEL ASCII

* HactpamBaemble npoTokosbl ASCII

IEC 61850

KnuenT IEC 61850 no3sonsieT G500 GpyHKLMOHNPOBATbL B KayecTBe
MoLHoro KoHueHTpatopa IEC 61850 gaHHbIX. PYHKUMOHaN
G500 TakxXe BKJlOYaeT gpyrme BakHble QYHKLMU, Takume Kak
OANHaMuyeckne Habopbl AaHHbIX, 6ydpepnsoBaHHble 610KMK
yrpasieHns, ycoBepLUEeHCTBOBaHHble CpeacTBa YynpaBlieHus
6e30nacHOCTbIO

PesepBupoBaHue YCTPOIICTB

MoMMMO BO3MOXHOCTM paboTaTb B KayecTBe aBTOHOMHOIO
ycTponctea G500 MoxeT 6bITb CKOHGUIrypupoBaH ans pabotbl B
pexxnme pesepBYpPOBaHMS.

[Onsa noBbileHNA HaAEeXHOCTU AaHHbIX, nony4vaembix oT IEDs n
nepepawWnxca BefyLUM CTaHUUSM, BO3MOXHa peannsauus
napHon cxembl G500 Ans co3paHWsA aKTMBHOW U pe3epBHOW
(my6nupyioLLein) apxuTeKTypbl.

XOTS B AaHHbIi MOMEHT aKTUBEH Tonbko oAnH G500, pe3epBHbIii
G500 TOoXXe (YHKUMOHUPYET M MOCTOSAHHO CUHXPOHU3NPYeT
cBoto 6asy AaHHbIX. bnarogaps GyHKLUUM KOHTPONS COCTOAHUSA
aKTMBHOrO LWUI03a, B C/ly4ae BbIXO[a €ro U3 CTposi MPouCxoant
aBTOMaTMYeCcKoe rnepeksloyeHne Ha pe3epBHbIN LIS,

G500 noppepxuBaeT onuuto «tennoro (harm)» pesepsupoBaHus,
npu KoTOpoM akTusauusa pesepBHoro G500 npowucxoaut ¢
He6OoNbLUON 3aAePXKKON.

G500 Takxe noppepxusaeT onuuio “ropsdero (hot)”
pe3epBMpOBaHUSA, NMPU KOTOPOM MOTEpPU MaKeTOB [aHHbIX He
NPOUCXOANT, TaK KaK pesepBHbI G500 akTuBMpyeTCAaBTOMaTUYECKMN.
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MULTILIN G500

MaCLLITa6I/IpOBaHI/Ie OT MaNleHbKNX 40 OYeHb 6ONbLUNX I'Ipl/lﬂO)KEHI/II7I

CraHpapTHOe NpMMeHeHue

* ABTOMAaTM3aLmMs NOACTAHLUMN C pacLUMPEHHbIMMN
BO3MOXHOCTSIMU (6710KMPOBKa, FpynnupoBaHue / COKpaLleHne
yncna TpeBor, KOHBEPTUPOBaHNE AAaHHbIX)

° 3KcnnyaTau,|/|;| N MOHUTOPUHI COCTOAHNA

* licnonb3oBaHMe LW03a B KaYecTBe TOYKM 3N1EKTPOHHOIO
nocrtyna (EAP)

* YnpaBneHue y4yeTHbIMW 3anNUCiMu1 NIOKasbHOM aBToOpU3aLuu.
MopnepXuBaeTcs onuusa poseBoro yrnpasneHus OCTYNoM.

+ KpaliHe 6onbLuas 6a3a AaHHbIX, BbICOKOCKOPOCTHbIE YCTPOMCTBA
BBOAa /BblBOAA, IEDS (NocneposatenbHbIn v npoTtokon PRP)

Bo3moxxHocTb nogknioyeHus Predix Edge

PredixTM Edge - 370 BbluncnnTenbHasa nnatdopma knacca IloT,
ncronblyemMasi Ha nepecevyeHun CUCTEM ynpaBrneHUs 06beKToM
n npeanpuatuemM. bnarogapsi 3HauuTenbHOMY noTeHuuany
NOAKMIOYEHUS W ynpaBieHus, NoafaepXKe MNPUOXKEHUN u
aHaNMTUKe Ha OCHOBE KOHTEMHEPHbIX TEXHOMOTWiA, a TaKxke
HacTpavBaeMblM BapuaHTam ycTaHoBku Predix Edge ynpoluaet
c60p AaHHbIX 1 YAOBNeTBOPSAeT NOTPebHOCTN B nepnpepuinHbixX
BbIYMCNEHUSIX OT YCTPOICTBA B LIeHTP 06paboTKM AaHHbIX.

G500 o6napaeT BCTPOEHHOW NOAAEPXKON MNOAKIIYEHUS
aucnetyepa Predix Edge pnsa ypoBHs napka obopynoBaHus u
MeCTHOro ynpasfieHus ycTponctBamu. flaHHas GyHKLUA BKIOYaeT
B cebs:

* HapexHas hardened OC Predix Edge Ha 6a3e Linux

+ TMopnepxka cTona onepatopa Predix Edge anist nokanbHOro
yrnpaeneHns ycTpoincTeamu

* MopknioueHne gncnetyepa Predix Edge yepes WAN pnsi nogaepxku
ynpasneHus ycTponcTBamMmun Ha ypoBHe napka obopyaoBaHus

* BbicokonpounssoguTenbHbii UMW ypoBHA noactaHumm,
WHTErpupoBaHHbIN B LLIO3

° Pacnpep,eneHHble NpuNoXKeHna no aBTomMmatmsauunm

* ABTOMmaTu4yeckuii cbop dannos c IED n nx nepegaya Ha cepsep
NpeanpusTAS C NOMOLLLbIO MeXaHN3Ma OTNpPaBKY

* ABTOMAaTU3aLMA CIIOXKHbIX JIOTNMYECKNX CXEM U KOOPAMHALUSA
Cob6bITUIA 3a CYET BbICOKON CTeMeH AeLeHTpannsaumm B
nonb3y IED (BO3MOXXHO 6n1aropgaps BbICOKOCKOPOCTHOW
pe3sepBupoBaHHoi JIBC).

+ OYeHb BbICOKas NPOV3BOAMTENBHOCTb M JOCTYMNHOCTD (LLI03
MOXET 6bITb pe3epBHbIM)

PesepBupoBaHue

B pexume ropsyero pesepBUpOBaHUA MNOALEPXMBAOTCA
cnepytowme npunoxxeHns G500:

* KanbkynaTtop

* Modulus knneHT

* DNP 3.0 cepsep

* DNP 3.0 knneHTt

+ CeteBoli D20 knueHT

* Uundposoin gucnetyep cobbiTuii

* IEC 61850 knueHT

* Peructpatop cobbiTuii G500

* lMporpammupyemas noruka LogicLinx™ IEC 61131-3
* [ucnetyep pesepsupoaHusa G500

* Jlncnetyep cocTosHUI cucteMbl G500
* TepmuHarnbHble cepucbl G500

* MexceTeBoW 3KpaH

* besonacHble nogknoyeHUs BHYTPU nNpeanpuaTna
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BcTpoeHHas nogAep)Xka KOMMYHUKaLMIA

G500 nopaep>xmnBaeT pasfnyHble TUMNbl KOMMYHUKaLUNA. JJOCTYNnHO
noaknoyeHne 8 x nocneposaTenibHbIX MHTepdencos RS-232,
RS-485 npu nomoLm oTAenbHbIX pa3beMoB RJ45 ¢ 3aaHen CTOPOHbI
Luto3a.

MoxHo po6aBuWTb [AONONHWTENbHble MociefoBaTeslbHble
nHTepdencbl Npu nomowm pononHutenbHo PCI nnathl.
MonnepxnBaeTcs CKOPOCTb nepefgayvn faHHbIX B 604ax paBHas
300, 600, 1200, 2400, 4800, 9600, 115,2 TbicC.

Pexxum RS232 noppep>XusaeT yrnpasrieHWe MOTOKOM AaHHbIX 1
CUrHanbl YCTaHOBMIEHUSA CBA3M B [OMOJIHEHME K MPOorpaMMHoO-
yrnpasnsieMoMy pexumy 3skcnayataumm mexay RS232 wnu
RS485. HacTpoiky npu NOBTOPHOM BKJ/IIOYEHUM COXpaHSieTCs.
MHTepdelicbl nocnepoBaTenbHon ¢BA3KN nopaepxunsatoT IRIG-B, a
BbIxof, 12 B gocTyneH Ha 2 nocnegoBaTefbHbIX MHTepdencax.

6 x Ethernet-nopTtoB pocTtynHbl ¢ SFP:nopgpepxusatorcs
crepyolme npuemonepenaTymkm SFP:

* 100/1000BASE-T (MenHbIli pasbem RJ45)
* 100BASE-FX (MHOromoAoBbI1 ONTOBONOKOHHbIN pa3bem LC)

* 1000BASE-SX (MHOromMmof0BbIi ONTOBOMOKOHHbIN pa3bem LC)

MULTILIN G500

IEC 62439-3 (ed 2), npoToKon napannenbHoro
pe3epBupoBaHus (PRP)

PesepBuposaHune JIBC noactaHUMn CTaHAapTHO BbINOMHANOCH
nyTeM M3MeHeHus KoHburypauum TONOMAOrnM cCetu B clyyae
oTKasa. Hesasucumo ot Tuna apxutektypbl JIBC (apeBoBuaHas,
CMeLlaHHasa U T. A4.) U3MeHeHne KoHpurypauum aktusHom JIBC
TpebyeT onpeaeneHHOro BpeMeHu Ha nepeksyeHmne, B TedeHne
koToporo JIBC HepocTynHa.

MpoTokon napannenbHoro pesepsupoBaHuss PRP M3K 62439-3
ncnonb3yeTcs, YUTobbl KOMMNEHCMpPOBaTh eANHNYHbBIN C601 B ceTn
6e3 HapyLleHunsa nepefaym gaHHbIX. PRP He 3aBUCKT OT pusnyeckomn
cpepbl nepefayn faHHbIX U obecneymBaeT NOMHYIO COXPAaHHOCTb
nakeToB A[aHHbIX NPU «HyneBOoe BPeMsi BOCCTAaHOBMEHUSA»
nocpeacTBOM CeTeBbIX MNaT, KOoTopble obecneynBaloT npuem
M nepepayvy no ABYM He3aBUCMMbIM aKTMBHbIM ceTsam. Mpu
ncnonb3oBaHun PRP kaxxablii ceteBon y3en (IED) nmeet aBa nopra
Ethernet, noaknto4YeHHbIX K ABYM pas3nunyHbiM Ethernet cetam.

G500 mMoOXeT OQHOBPEMEHHO OCYLLEeCTBAATbL 06MeH AaHHbIMMK
C pasnuyYHbIMWU YCTpOKCTBaMuU, MoAknoyYeHHbIMUKEthernetc
et , nepefawLMMN CMellaHHbIN Tpaduk: oaHa JIBC c yxe
CYLLLeCTBYIOLLMM pe3epBrpoBaHneM nnn pesepsrposaHHas JIBC ¢
PRP. 3To nossonset peanusosatb PRP ana 6onee paHHUX Bepcuin
IED 1 nony4uTb NpeuMmyLLecTBO BO3MOXHOIO MCMNOMb30BaHUSA
JAOMONHNTENbHbIX MOPTOB B Tekyllei Ethernet cetn Ha 6ase
ynpasfiieMbIX KOMMYTaTOPOB.
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MULTILIN G500

TyMnbl N OCHOBHbIE NapaMeTpbl OTYETOB, FeHEPUPYEMbIX B pexxume oddnaiiH:

TN OTHETA OTYETHbIV NEPUOL,

HACTPOVKA BPEMEHU 3ANYCKA

WHTEPBAJ1 PETUCTPALIMA

HACTPOMKA PEFTUCTPALIUV

Y HactpauBaembie:4, 6, 8 T —— - po— Hactpausaewmble: 15, 30, 60 Hactpausaemblie: 00:00, 00:15,
Y nnun 12 yacos P . MWUHYT 00:30 nnu 00:45
EskemHEeBHO PUKCMpoBaHHoe HacTpansaembie: 0—23 yaca Hactpausaewmblie: 15, 30, 60 Hactpausaewmblie: 00:00, 00:15,
A 3Ha4yeHue: 1 geHb P : MWHYT 1 4, 6, 8 YacoB 00:30 nnn 00:45
ExxeHepenbHO ¢MKCMP°B,'aHH°eV Hactpansaemble: 0—23 vaca A DS TR Pl oS O Hactpansaemble: 0—23 yaca
3HayeHue: 7 gHen HactpauBaemble
ExemecsuHo ¢|/|Kcmpos.aHHoe“ Hactpausaemble: 1—31 pata HactpauBaemble: 12 n 24 yaca Hactpansaemble: 0—23 yaca
3HayeHwue: 7 gHen

Mpumep apxutektypbl OpenVPN

OCHOBHbl€ XapaKTepUCTUKU:

* [lo3sonser HacTpamsaTb A0 8 X VPN-
KnneHToB; MoxeT 06cnyxuneaTtb
Makcumym A0 3 VPN-KMeHToB.

» lNopaep)kka 3NeKTPOHHOrOo KitoYa-
cepTudukata ana knmeHta OpenVPN
[Windows]

* KombuHaums ceTeBbIX UHTEPENICOB,
JAOCTYMNHBIX AN MapLUpyTM3aLmm

* lMopnepxkka 1024 npasun B benom cnucke
+ [lpaBuna BKOYAIOT B ce651:

- JTio6ble npoTtokonbl ICMP

- BaxxHble npoTokorsbl ICMP

-TCP n UDP

* MopnepxKy pesepBMpOBaHNSA
(Tennoe/ropsiyee)

FeHepupoBaHWe aHANOroOBbIX
OTYeTOB

B pononHeHue K QyHKUUM perncTpaumu
OaHHbIX, goctynHou B G500, nonb3oBaTtenu
MOryT co3gaBaTb WM UMMOPTUPOBAThb
WabnoHbl OTYETOB WU HacTpauBaTb
oTYeTbl B peXnume oHnanH n opdpnaiH Ha
OCHOBe OMepaTUBHbIX U He onepaTUBHbIX
aHanoroBblX A[aHHbIX. OTyeThl,
reHepupyemMbie B peXnme OHMaWH, MOryT
6bITb HeMeJIeHHO BbiBeJEeHbl U ABNSAIOTCA
KOMMOHEHTOM GYHKLMN Nepuopmyeckon
OTYETHOCTU perucTtpatopa [AaHHbIX,
a oT4yeTbl, COo3JaBaemMble B pexume
odpdnanH, BbIBOAATCA Ha eXefHEeBHOM,
eXxeHefenbHO NN eXXeMeCsIHHON OCHOBe.

OTyeTbl B pexxume opdnaiiH:

+ [onb3oBaTenu MOryT NCMofib30BaTb
npunoXxeHvie AHaNOroBble OTYETHI
(Analog report), 4tTo6bl CO38aBaThb
oT4eTbl B pexume opdnariH.

* Monb3oBaTtenu moryTt
CKOHPUIypUpoBaTh pasfnyHble TUMbI
aHanoroBsblx OT4eTOB. Hanpumep:
OTYETbI 0 CMEHaX, eXXeIHEBHbIE OTYETbI,

eXXxeHenenbHble OTYETbI N eXXeMeCAaAYHble

OTYeThl

+ [Monb3oBaTenu MOryT UCMOJIb30BaTh
nporpaMmmy nNpocMoTpa OTYETOB B
pexunme opdnaliH, 4To6bl NPOCMOTPETH
CO3aHHble OTYeTbI.

* Tunbl popmMaToB BbIBOAA BKNIOYAIOT:
PDF,

* Excel® n HTML

OTueTbl B peXXUMe OHNaliH:

+ [HaHHas ¢pyHKUMSA aBnseTcs
nepuoauYeckoin 0TYETHOCTU
perucTpaTopa faHHbIX

* [Monb3oBartenu MOryT Ucnosib3oBaTb
nporpaMmmy NpocMoTpa OTYETOB B
pexume oHnaiH, 4Tobbl NPOCMOTPETb
nepuvoanyeckne oTyeTbl perncrpaTopa
OAHHbIX.

e Tunbl q)OpMaTOB BbiBOAa BK/1KO4YaloT:
PDF,

* Excel® n HTML
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MULTILIN G500

Penaktop LogicLinx n matemaTtndeckas 10ruKa yrpasaeHus

I'Ipo,u,BM HYyTad aBTOMaTu3auund

G500 GyHKLMOHMpPYET B cucTeMax NPOABUHYTON aBTOMaTM3aLmnm
KaK UeHTpanu3oBaHHas, 3aWuWeHHas BblYNCINTENIbHANA
nnatdopma. MNpu nomoLum ero kKoHGUrypaTopa nporpaMmmMmmnpyemoi
norukn, coemectumoro c¢ IEC 61131, nonb3oBatenn MoryT
co3paBaTb cO6CTBEHHbIE MPOrpaMMbl aBTOMaTU3aLUN PasnnyHom
CNIOXHOCTY A1 MHOXECTBA MPUNOXKEHUI, BKIOYas:

+ BnaHku nepeksntoveHni

* Bbroknposku

* ABTOMaTU4eCcKoe CeKLMOHNpOBaHNe

* ABTOMAaTMyeckoe NOBTOPHOeE BKlOYEHNe

* KOHTpOJIb YCTPONCTBA perynvMpoBaHns HanpsXXeHns nog
Harpy3skon (PIMH)

+ KoHTponb 6atapen KOHAEHCAaTOpoB
* lepekntoyeHve peakTopa

+ [pynnupoBKa aBapuiiHbIX COOB6LLEeHNI

MaTemaTuyeckas noruka ynpasneHusa

Mcnonb3yss MHCTPYMeHT, «KanbKynaTop», Mnofib3oBaTenu
MOryT CO34aBaTb MPOABUHYTbIE PelleHUs AN FPYMNnMpoBKM
W ynpaBneHus 3fneMeHTaMu [AHHbIX C Lenbio [OCTUXEHUS
HEeo6XOAUMbIX Pe3yrbTaToB.

MHcTpyMeHT «Kanbkynatop» cnocobeH BbIMNOMHATL
MaTeMaTnyeckme W Jornvyeckme onepauumm, a TaKxke
onepauuy, OCHOBaHHble Ha [JaHHbIX TalmMmepa, C n6bIMK
3fleMeHTaMU [aHHbIX, XpaHAawmMMuca B 6ase pgaHHbix G500.
MocpenctBoM rpaduyeckoro uHTepderica nonb3oBaTenun
MOryT onpefenATb NOrnYyeckme BbIpaXKeHUs MNpu MNomoLLn
MaTeMaTUYecKnx GYHKUUA, TakKNX KaK CIIOXeHUe, YMHOXeHue,
norapuédm, «bonble 4Yem», «MeHbLle YeM», U MPOYUX
Nornyecknx GyHKUunm.

MporpaMmmMupyemMas niormka B COOTBETCTBUM C
IEC 61131-3

Ona 6onee CNOXHbIX MNPUNOXEHUA MNPOrpaMMHbIN
MHCTpyMeHT (LogicLinx) npepoctaBnser ¢yHKUMOHaNbHble
BO3MOXHOCTU co3pgaHus PLC cxem Ha nnatpopme G500.
LogicLinx moapepXuBaeT TeKCTOBble U rpaduyeckne A3biKu
cornacHo IEC 61131-3 ana nporpammHbix PLC cpen, B ToMm
yucne nocnefosaTenbHyl0 QYHKLUWOHAaNbHYIO CXeMy, CMNUCOK
WHCTPYKUWUIN, CTPYKTYPMUPOBAaHHbIA TEKCT, JIeCTHUYHbIe

AnarpaMmmbl U anarpamMmmbl GyHKLMOHaNbHbIX 610K0B. Kpome
TOro, NoAAepXXMBaeTCsA WNPOKUI AManas3oH apudmMeTnyeckumx,
6yneBbIX 1 TIOrMYECKNX onepaLuin.

YenoBeKo-MalLUNHHbIN NHTepdeiic, O[HOCTPOYHOE
YCTPOMCTBO OTOGpPaXkeHUst U CBETOBAsA CUrHaNn3auus

G500 noppepxnsaet GyHKLMN BCTpoeHHOro YMU / curHanbHoro
YCTpOWiCTBa, AOCTYMHble B NpuUioXeHnax 6esonacHoctn. Kpome
TOoro, Aoctyn K YMM MOXHO Mony4YnTb, NCNOMb3ya KaBuaTypy 1
MbiLb, 2x4K HanpsaMyto NoAK/IYeHHble K AUCNNIENHbIM NopTam
G500. NMonb3oBaTenn NMeT JOCTYN KO BCEM AAaHHbIM B CUCTEME,
K OKHaM BblAayn aBapUlHbIX COO6LLEHNI, OKHaM COCTOSIHUI
obMeHa AaHHbIMU U ANHAMUYECKUM OAHONMHENHbIM CXeMaMm,
J0CTyN OCyLecTBnseTcs Yepes 6e30nacHbIli MPOTOKON.

MpefycMOTpeHO Hanuuyve HeCKOSIbKUX MaBaloWmUX OKOH AfNs
PasfNNYHbIX SKPAHHbIX PEXUMOB. Hanmume fOCTYNa K HECKObKUM
M/1aBaloLLVIM OKHaM Wi SKPaHaM MoBbILLIAET MPOU3BOANTENbHOCTb
onepaTopoB. Monb30BaTenn MOryT HacTpamBaTb OTOGpaXkeHue
LJ151 COOTBETCTBUS PasNnYHbIM GOHOBbLIM LIBETAM MM 060/104KaM,
YTO6bI 324aTh APYroe HaCTPOEHMe.

Co3paHHble AN KaXA0ro Tuna 3KkpaHOB MaKeTbl COXPaHSAOT CBOW
nocneaHnn pasmep 1 pacrnosoxeHne MakeTa. T0 o4eHb YyA06HO,
Tak KakK nonb3oBaTeNiiM He NPUXOAUTCS NOCTOSHHO BOCCO3AaBaTb
OOVH W TOT Xe€ MaKeT 3aHOBO.
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Yenoseko-MalUMHHbIA NHTepdpenc nogaepxusaeT crnepywouimne
dyHKUMM KnbepbesonacHocTn, obecneynBaloLme 6e30nacHbIN
yBaneHHbI UK NIOKaNbHbIA JOCTYN:

* HacTpanBaeMmblli aBTOMaTMYeCKniA BXOA, B CUCTEMY/BbIXOA, U3
cucTeMbl AN yAaneHHOro 1 IoKanbHoro goctyna Kk YMN

+ OTK/l0YeHNe nofiHoMoumnlA He Habnogatens npu yaaneHHom
poctyne K YMU

* Bxop B cuctemy Ans nonyvyeHus 4ocTyna K cneumanbHbiM
Nnosib30BaTeNIbCKMM 3KpaHaM 415 MOBbILLIEeHUS YPOBHS
6e3onmacHOCTN Npu 0TO6paXkeHNN 0Co060 BaXKHbIX AaHHbIX

* YpganeHHbIN AOCTYMN K pe3epBHbIM 1 aKTUBHbIM 3KpaHam YMU

* [Mopnep)xka BBeAEHUA B 3KCMyaTaLmio NPUHYANTENbHOMO
KOHTpOsi / 06paTHO CBSI3U 1 NOATBEPXAEHME NONyYeHNs

MHONBUAYaNbHbIX /prI'II'IOBbIX CUrHanoB OT OQHOMNHENHON
CXeMbl

YnpaBneHue TpeBoramu

Ipynnbl Tpesor B G500 onpepenstoTca nonb3osarenem. VMimeercs
BO3MOXHOCTb €O3AaBaTb A0 256 rpynn. Y Kax[omn rpynmnbl ecTb
cobcTBEHHbIE onucaHMe U napameTpbl oTobpaxeHus. Tpesoru
MOryT npuHagnexartb 6onblue, 4YeM K O4HON rpynne unn soobLue
HU K ogHOW. «Kputnyeckne» rpynnbl 1 Frpynnbl M0 YMOAYAHUIO»
ABMAITCA BCTPOEHHbIMU. dneMeHTbl gaHHbix SCADA ansa rpynn
TPeBOr OCTalTCA OH/aWH, ecnn CcocCTaBnsAlolMe 31eMeHTa
AaHHbIX TpeBOrn nepexopsat B pexum opdnariH. SCADA Toukn
NCMonb3ylTca ANa KBUTUPOBaHMA rpynn Tpesor. OTaenbHble
TpeBOrv A0MKHbI KBUTUPOBaTbCA Yepe3 G500 GUI.

YcoBepLUEHCTBOBaHHOE yrpaBiieHne ToOYKamMu
6a3bl JAHHbIX

'mbkocTb cuctembl KoHurypmposaHusa G500 nossonser
nonb3oBaTeNisiM CO3[4aBaTb U YNPaBAsiTb TOYKaMu 6a3bl aHHbIX

AN KOHTPONS VAW CO3[4aHMA OTYETOB 3a CYeT cleayloLnx
dyHKUMR:

OBoiiHble (double) Toukn - [OBe TOYkM umdpposoro BBoOAA
MOTryT KOMO6UHMPOBATbCA AOA MONY YeHUS [BOWMHbIX Toyek,
KOTOpble N3BECTHbl KakK TOYKM C 4 COCTOAHMAMU. ITa GYHKUUSA
KpallHe nonesHa, ecan Mnofb3oBaTenb Xo4yeT oTobpasuTb K
3a[lOKyMeHTUpoBaTb pasnu4yHble cocTtosHus IED. Momwumo
CTaHOAPTHbIX ABOWHbIX COCTOSIHUN «BKJ1.» UN «BbIKM.» OPYTUMU
COCTOSAHMAMM MOTYT 6bITb «MPOMEXYTOYHOE COCTOSIHUE» UMK
«HEeKOpPpPEeKTHOe COCTOsHME» UNu ntobble Apyrme npesycMoTpeHHble
COCTOSHUA. OTO obecneymBaeT AOMNONHUTENbHYIO HarNAAHOCTb
coctosiHus IED

dukcauua 3HauyeHUs cymmartopa- [laHHas yHKUUA nonesHa
ANSA 3afaHua rpynn ToYekK M npeanucaHns onpepeneHHoro(-
bIX) AeNcTBUA(-1) B 3aBUCUMOCTU OT onpefeneHHbIX YCI0BUN.
PyHKUMA PUKCauum 3HaYeHU CcymmaTopa WCMONb3yeTcs
ANS 3ajaHusa rpynnbl TOYEK, 3HAaYeHWS KOTOpbIX MopnexaT
durKcaumm ¢ onpeaeneHHON NepMoaNYHOCTbIO UM MO 3anpocy.
JlononHuTenbHbIA ypoBeHb aBTOMaTM3auWM MoOBbIIaeT
BUANMOCTb, HeobxoauMyio npu HabnoaeHN 3a onpeaeneHHbIMU
BaXXHbIMW MpoLeccaMy Ha npeaMeT BbINOSHEHUS KOHKPETHbIX
YCNOBUNA.

Bbi6op aHanoroBoi BeNMYUHbI-OYHKLNA BbibOpa aHaNorosoim
Be/IMYMHbI MO3BONISeT MONb30BaTeNl0 3afaTb FPynny Toyek
aHanoroBoro BBOAa, MUMeKLUX NPUOPUTET. ITO 0COBEHHO LEHHO
AN151 CUCTeM C MHOTOYUCSIEHHBIMU TOYKaMK 1 COBbITUSMU. BaxKHbIM
LLIarom MoXeT CTaTb YCTaHOBJIeHUe, Kakasi UHopMaLma aBnseTcs
KPUTUYECKN BaXKHOW AN oTobparkeHMs B oTyeTe. Hanpumep:
3HayeHue OeNCTBYIOLLLEl TOYKM C CAMbIM BbICOKMM NPUOPUTETOM,
nprvHaanexatlien K NpMopuTETHON rpynne, MOXeT NoAaBaTbCs Ha
TOYKY eAMHNYHOr0 aHanoroBoro BXxoaa.

N3BneyeHne ¢pannos

Bo3MOXHOCTb LWto3a G500 n3BnekaTb/ckayunBaThb daiinibl No3BoNsieT cobupatb MHGOPMALMIO O COBLITUSAX B CUCTEME U NMPOCMaTPUBAThL ee

c nomMouibto BeG-MO,D,yJ'Iﬂ npocmMmoTpa TpeHaoB.

Be3onacHoe MallMHHOE B3anMopaeincTeme:

MODBUS-TCP/SSH ¢ ynpasneHnem kitodamu mexay G500 n
Tepmuranom Multilin UR (sepcusi 7.x) ARRM noaaepxusaet
npotokos UR-SFTP, HTerpupoBaHHbIV C yripaBiaeHnem
KnrYamu mexay G500 n tepmuranom Multilin UR

(Bepcus 7.x)

Ucnionb3oBaHne SFTP, FTP, TFTP, IEC 61850 MMS, SEL Bin/GEN ASCII 151 aBTOMaTU4e€CKOro n3Bie4eHusi OCLNIIOrpaMm, noc/1e40BaTe/IbHOCTeN COBbITUI U
¢avinos B popmate comtrade, AaHHbIX 110 COOLITUAM 1 OCLMIZIOrPaPUPOBAHNIO, HACTPOEK, XXYPHA/I0B
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MopaBneHne 3nemMeHTOB AaHHbIX Ha BXoae - [laHHasa dyHKUMS
rnoniesHa Mpuv BbIMOMHEHUN onepauuin 06CNy>XXNBaHUA C Liefblo
npefoTBpalleHns Bblgayn OWNOGOYHBIX TpeBOr B pexume
OG®JIAVIH v nofyyeHWs NOXHbIX MOKasaHWN B ciaydae
OTKJ/IIOYEHMS MUTaHUSA YCTPOWMCTB UM OTKIIIOYEHUS YCTPOICTB OT
CUCTEMBI.

Monb3oBaTenu MOTyT OeaKTUBUpPOBaTb rpynnbl aHaJlOroBbiX
n uM¢pOBbIX BX040B, UTHOpPUPyA UX OaHHble, NocCTynawuine B
peanbHOM BpeMeHU, N USMeHEeHNe CoCToAaHUAa ana Bbl6paHHbIX
HpMﬂO)KEHMIZ. Bo BpemMsd nogaBrieHna 31eMeHTOB AaHHbIX BMECTO
HUX BblAalOTCA 3apaHee onpefesieHHoe 3HadYeHUe N MeTKU
COCTOAHUA «noJaBneHue».,

BNOKMPOBKa ynpaBneHus

PyHKUMA 6GNOKMPOBKM yrpaBieHNs NO3BoNseT Ao6UTbLCSA TOro, YT
B KaXXAbli MOMEHT BpeMeHU A0CTyn K rpynne ynpaeneHus 6yaet
OTKPbIT TOMbKO A1 OQHOW Bedyluein ctaHumu. OHa Takxe MoXeT
3abnokmpoBaTh rpynmny ynpasneHns Ans nposeaeHns 6e3onacHoro
nokanbHoro ob6cnykmeaHus. Monb3oBaTeny Moryt cospjasaTb [0
8 rpynn ypaneHHoro ynpasneHus U o 256 rpynn foKaJbHOro
ynpasneHusi. Jllobble BbixoAHble LMPpPOBble AaHHble MOryT 6biTb
BKJ/1IOYEHbl B OQHY U3 Fpynny yAaneHHOro ynpasieHUs U B O4HY 13
rpynn N0KanbHOro yrnpaeneHusi. 3To obecneynBaeT CornacoBaHHoOe
yrnpaBfieHne BbIXOAHbIMU AAHHbIMW W FapaHTUPYeT BbIMOSIHEHNE
NpaBU/IbHbIX PErynnpyroLLMX BO3AECTBUN COOTBETCTBYOLWMMY IED.

Pe3sepBupoBaHue Bxonos / Bbixopnos

[Ons noBbllUeHUs HaAeXHOCTU M AOCTYMHOCTW [AaHHbIX ANnA
KPUTMYECKUX NPOLECccoB MOMe3Ho onpeaennTb pesepBHYI0 TOUKY
OaHHbIX ANA KaXO0N TOYKM AaHHbIX. HAacKONbKO BaXXHO MMeTb
pesepBHoe (pe3epBupoBaHHoe) IED, HacTonbKoO e nosiesHo
UMeTb pe3epBHbI (pe3epBMPOBaHHbIN) TOYKY AaHHbIX, KOTOpas
3aMeHsAeT OCHOBHYI TOYKY [aHHbIX. 3HayYeHWe u Ka4vyecTBo
pe3epBMPOBaHHOW TOYKWM BblAAeTCs, KOrga AaHHble OCHOBHOM
TOYKMN HEeAEeNCTBUTENIbHbI UMV Bbi3blBa€T COMHEHUS UX KayecTso.

Perncrtpauus aBapuinHbix cobbiTun /
perncrtpaumsa gaHHbIX

G500 mMoxeT aBTOMaTM4yecKn 3anpawmsBaTe ¢painbl cobbITUR 1
ocuunnorpammbl ¢ apyrux IED, Takmx Kak TepmuHansl Multilin UR,
KoHTponnepbl GE Vernova D25 n cepsepa IEC 61850. icnonb3ys
CcTaHpapTbl Ha3BaHuA ¢annos IEEE, nonyyeHHble ¢palinbl cobbITUN
nepenMeHOBbIBAIOTCSH U MOTYT XPaHUTbCSA JIOKanbHO Uan 6biTh
oTnpaBfieHbl MO 3alMLWEHHbIM KaHanaM Ha KoprnopaTuBHble
cepsepbl o RSYNC, FTP unn SFTP.

PervcTpauum AaHHbIX

AHanoroBsoe yCTPOWCTBO perncrpauny AaHHbIX npeanaraeTt pag,
CpPeacTB KOHTPONSA U 3anNncn U3MEHEHNI aHanoroBbiX BXOAHbIX
BeNMYNH B daifibl AaHHbIX, KOTOPbIA MOXeT 6biTb 3anpoLueH
nonb3osaTenemMm. [logaepxunsaeTca HECKONbKO MeTOA0B
perncTpaummn, BKJIIOYAsi HeMpepbiBHbIA (BCe U3MeHeHus),
nepnoanyecknii, B3BELUEHHbI MO BPeMeHW, Mo Bbixody U3
AnanasoHa 1 aKTUBMPYEMbI Yepes3 ANCKPETHbI BXOA.

Mopaynb npocmoTpa TPeHAOB

Bce paHHble, 3aduKCMpPOBaHHbIe aHanoroBbiM/ LUGPOBbLIM
YCTPOWCTBOM perucrpauum, Moryt 6biTb NMPOCMOTPEHbI Yepes

MULTILIN G500

umdpoBoOi perncTpaTtop Cob6bITUIA NMPU NMOMOLLM BCTPOEHHOrO
Be6-Moaynsi NpocMoTpa TpeHAoB. MNonb3oBaTeny MoryT Bbi6paTb
AManasoH MCMNosib3yeMblX JaHHbIX MO BpeMeHW u pate, nu6o
MCNonb30BaTb OTOGpPaXKeHNEe B pexrMe peasibHoro BpeMeHWU.
MpY KaXaoM NPOCMOTPEe MOXET 0To6paXkaTbCsl [0 8 31eMeHTOB
JaHHbIX (yKa3aTeneii), uMeeTcsl pyHKLMS annpoKCUMaLy KPUBOIA.

Mopynb akcnopTa 6a3 JaHHbIX

WHCcTpyMeHT ™Mopyns 3kcnopTa 6a3 pgaHHbIX Mo3BonsieT
nosib3oBaTesiiM COXPaHATb 3/eMeHTbl [aHHbIX MoOAyns
perncrpaumMn aHanoroBbiX U UMPpPOBbIX AaHHbIX ¢ G500 Ha
Baw nokanbHbin MK, ncnonbsys seb-uHtepdeiic, B popmarte
pasfaeneHHbIX 3anaTbiMy 3HaYeHun (CSV).

ABTOMaTM4YecKoe usBne4vyeHne 3anucei

Oncnetyep aBTOMaTuyeckoro usBneyeHus 3anuceinn (ARRM)
OCYLLLeCTBASAET BbIFPY3KYy U coxpaHeHue ocuunnorpamm c IED,
nogkn4YeHHbIX K G500.

ARRM wncnonb3yet npotokon (DNP) n npotokon IEC 61850 gnsa
YCTaHOBKM CBAA3M C pa3nunyHbiMu IED, a Takxe NpoTOKON nepegayn
AaHHbIX (TFTP) SFTP, FTP, SEL Bin/GEN ASCII nnu IEC 61850 MMS
Aana nepepayn ¢aiinos c IED Ha yCcTpOWCTBO Yepes noKasibHY1o
ceTb (LAN) unn nocnepgoBaTtenbHoe coeguHeHne.

Bbl MOXXeTe Takxxe 3anpalunBaTb 3arpyXeHHble 3anucu ¢ G500,
ncnonbsya knueHta FTP/SCP/SFTP no HeobxogummocTtu wunum
3afaHHOMY rpadukKy.

ARRM rno3Bonsetr HacTpauBaTb MHTepBanbl Ans onpoca IED.
JaHHy0 GYHKLMIO MOXHO BKJTIOUNTL UM OTKITIOYNTb Yepes 3KpaH
ANHaMNYEeCKOro NpocMoTpa.

ARRM noppepxnBaetr ¢QYyHKUUIO apxuBupoBaHus ¢annos
EVE n CEV, nony4deHHbix ¢ IED SEL yepes nocneposaTtesnbHble
nnn TCP coepmHeHuns. be3onacHbl yaaneHHbIn goctyn G500
obecneumBaeT HafexHylo 6e3onacHyio cpepy, npeaocTaBnss
BO3MOXXHOCTb MOMHON MHTErpaunm ¢ CyLLecTByoLLLen NOANTUKON
IT penaptameHTa. Ponesoe ynpasneHne AOCTYMNOM, HafeXHbIN
Be6-uHTepodeiic, 6esonacHas nepepaya ¢alnnoB U o6LIMPHbIE
GYHKLMM perncrtpauum AeicTBUi nonb3osaTtenein Gopmupytot
NonHbIN Habop MHCTpyMeHTOB obecnevyeHus 6e3onacHoCTH,
HeobxoanMmbIn ana cootseTcTBuA ctaHgaptam NERC-CIP.

HeonepaTMBHble AaHHble

Mcnonb3ys CKBO3Hble coeAVWHeHUs, MNonb3oBaTenn MOryT
n3BnekaTb HeobxoAuMble HeonepaTUBHble AaHHble, TakMe Kak
OaHHble 3anucei uMdpPoOBOro perncTpatopa aBapunHbIX COBbITUN
(DFR) 1 ¢ainbl cobbiThiA. Monb3oBaTeNb TakKXXe MOXET NONyyYnTb
Aoctyn K dannam XypHana UCTOPUX U 3arpysnTb apXuBHbie
OaHHble Ans 06paboTkm 1 aHanumsa.

CepBep CKBO3HOro focTyna /TepMUHanbHblii cepeep

BCTpoeHHbIN 3MynaTop TepMUHaNbHOro cepsepa Mo3BonsieT
MHULMNPOBaTb KaHaNbl CKBO3HON nepegayun Ha IED noactaHuum
(TepmuHan, nsmeputernbHble UeHTpbl, RTU wnu gpyrue IED).
Kak Tonbko cBA3b OyaeT ycTaHOBMEHa, JlOKanbHble OTYeTbl O
cobbiTuax 6yayT AOCTYMNHbI K 3arpyske Ha IED noactaHuuu un
yaaneHHoMy npocmoTpy. [ns 3amnThbl yaaneHHoro 4octyna MmoryT
MConb30BaTbhCsA NPOTOKONbI TLS nnn SSH.

gevernova.com/grid-solutions 9



MULTILIN G500

BmpTyaan ble nocsiefaoBaTesibHbie NOPTbI

BupTyanbHble nocnepoBaTefibHble MOPTbl 3aMeHSOT MefHble
NpoBOAHble KaHa/bl K NpucoefnHeHnsaM ¢uaepos B Ciyyvasy,
Korga Ha TMpUCOefUHEHUW PacnosIOXKEeHO eANHUYHOoe
nocneposaTenibHoe YCTPOWCTBO. Ha npucoegnHeHUN MOXeT
6bITb pasmelleH He6ONbLLOK TePMUHANbHbIN cepBep, KOTOPbIN
noaknwoyaerca K cetm Ethernet, 4To paeT BO3MOXHOCTb
BCEM MocCnefoBaTelbHbIM KANEHTCKUM npunoxeHmam G500
MOAKNIOYaTbCS HENOCPeACTBEHHO K NociefoBaTenibHoMy IED.

KoHTponb pgoctyna no Ponu nonb3osaTens

YnpasneHue goctynom no Mpodwunto nonb3osaTens ocTuraercs
C MNoMoLlblo BHYTpeHHel 6a3bl gaHHbIXx G500; npu 3TOM
rapaHTUpyeTca JOCTYM K CUCTEME TOSIbKO YMOSIHOMOYEHHbIX 1
3aperncTpupoBaHHbIX Nonb3oBaTenen.

BCTpOEHHbI MeXXceTeBoi 3KpaH

G500 nmeeT BCTPOEHHbIN MeXceTeBON 3KpaH, obecneymnBsatoLwmi
ycuneHue kmnbepbesonacHocTu wwnto3a. Mexceteson skpaH G500
npefgHasHayveH A5 OTKMIOHEHUS He3anpoLUeHHbIX MakeToB Un
nakeToB C HEBEPHO MapLUpyTM3aLmeii.

Me)xceTeBOl 3KpaH npeaBapuTeNibHO HAaCTPOEH Ha KOHTPOJb
ncxopsiwero Tpaduka Mo BHeEWHUX MHTepdelicax, a TaKxe
BXxogsiLiero Tpadpuka no BHyTPEHHUM U BHELLHUM MHTepdericam.
G500 aBTOMaTu4yecku co3pgaeT npaswuia, paspewawwue
BXOASALWMIA TpadUK Mo BHYTPEHHUM uHTepdencam ansa Bcex

Ucnonb3yiite nporpaMmHoe obecriedeHue yCcTpoycTBa A/ MO/yYeHUs
HeornepaTuBHbIX AAHHbIX, TAKUX KaK CBeAEeHUs] Mo aHain3y TeHAEeHUN
U 3annucm cobbiTuii, Ha basze HafAeXHbIX QYHKUUI yaaaeHHoro 4octyna
yctpovictea G5

HaCTPOEHHbIX CEPBUCOB, Y BXOAALLMIA/ ncxoasawmii Tpadpuk ans
HaCTPOEHHbIX cy>X6 6e30nacHOCTM MO BHELWHUM uHTepdericam.
MpaBuna nMeloT NoNb30BaTeNbCKYI0 HAaCTPOIKY ANA obecneyeHuUs
COOTBETCTBUSA MCxoasLuero/ Bxoasiiero Tpadpuka TpeboBaHUAM
nosnb3oBaTens.

Be3sonacHbIN yganeHHbIN JocTyn

10 gevernova.com/grid-solutions



MporpammHoe obecneveHue ans
KOH$Urypaumm

DS Agile Studio (DSAS) - 370 npoABWHYTbIN Habop NPorpaMMHbIX
WNHCTPYMEHTOB, KOTOPbIV yNpoLlaeT BCe acrneKTbl KOHGUrypauum
anropuTMoB aBToOMaTusauum nopactaHumm. DS Agile Studio
WHTerpupyeT noanepxky nobbix koHTponnepos GE Vernova ¢
ONTUMMW3NPOBAHHON MPOU3BOAUTENIBHOCTLIO U MOAAEPXKKON
pabouero npouecca SGConfig Ans ynpolleHHOro nepeHoca
CYLLIeCTBYIOLLIMX HAaCTPOEK U YCTaBOK.

OHnaiiH KOH$UrypmpoBaHue:

G500 MOXXHO CKOHOUIyprpoBaTb yAaneHHO C UCMOSb30BaHNEM
3a[1aHHOrO BbINagaloLLEero Cnucka To4eK yCTponcTaa.

OddnaitH KoHPuUrypuposaHume:

Kak BapuaHT, G500 MOXHO CKOHGUrypupoBaTb Npyv MOMOLLM
penakTopa Ha ocHoBe Excel. laHHast BO3MOXHOCTb oddnanH
KOHGUTrypupoBaHua noBblWaeTrubkocTbuynyywaer
NpPOM3BOAMTENIbHOCTL A/ MOJib30BaTesieil, HacTpanBaloLLNX
60nbLLOe KONN4ecTBO ToYeK 6a3bl AaHHbIX.

Mopynb 3arpysku koH$urypauuii IED noactaHunmn
IEC 61850

KnioyeBbIM npenMyLLLecTBOM 06MeHa AaHHbIMY Ha 6a3e IEC 61850
ABNSETCA COKpalleHWe BpeMeHU Ha COo3[aHue COBPeMeHHbIX
cucTeM aBTOMaTM3aunmM NOACTaHUMA. Peann3oBaHHbIN COrfnacHo
IEC 61850 mopaynb 3arpysku G500 ocywecTBnseT HaBurawmio
nonb3oBaTenen 4Yepes 4-WaroBblil CTPYKTYPUPOBaHHbIN
TEeXHONOornyeckun npouecc GOpPMMPOBAHUA MPUNOXKEHUN-
knneHtoB IEC 61850, cHMXas BpeMsi Ha KOHPUrypupoBaHue
cucTembl.

JoctynHblie aaHHble IED, cornacHo ero formyeckux ysnam, Moryt
6bITb NonyyeHbl 13 IEC 61850 ¢parinos koHpurypaumm (paiinbl SCL,
a Takxe ICD, CID, SCD) nnu HenocpeacteeHHo oT IED, ¢ nomoLbio
anroputma camoonucanus IEC 61850.

MULTILIN G500

Mogaynb 3arpy3ku yctporicts IEC 61850 no3BonsieT nonb3oBaTensim
BbIGMpaTb OMpefeneHHble Nlornyeckne ysnbl UAU Habopbl
JaHHbIX, KoTOopble 6yoyT MCMONb30BATbCA ANS BbINOJHEHUS
3ajlay aBToMaTtmsauum unu 6yayT nomelleHbl B 6a3y AaHHbIX
G500 N nepegaymn Ha BbILLECTOSALUMUI YPOBEHb, YTO yMeHbLUaeT
ob6bem TpadurKa B CETM 1 Harpys3Ky Ha cucTemy, a Takxe BefeT K
yBenunyeHunto 3¢pPpeKTMBHOCTM paboTbl CUCTEMDI.

Ncnonb3oBaHne gnMHamu4veckmx Habopos paHHbix IEC 61850
no3sosisieT nporpaMMHomMy obecrneyeHuto KOHGUTryprupoBaHUS
onpeaenaTb TOYHble JaHHblE, KOTOpble Heo6XoAMMO 3anpalunBaThb
oT IED npu nHuumanusauum obmMeHa gaHHbiMu ¢ 3Tum IED. 370
nossonseT nonb3oBaTensaMm popmMupoBaTb Habopbl AaHHbIX C
NOMOLLbIO OHOTO MPUTIOXEHNS BMECTO TOro, Ytobbl BPy4HYIO
dopmupoBaTb Habopbl fAaHHbIX B KOXA0M OTAENbHOM YCTPONCTBE,
4YTO BefeT K YMeHbLLEeHNIO KonnyecTsa ownb0oK npucsanBaHums.

KoHurypmpoBsaHme ycTpoicTea

KoHduryprnposaHume G500 obmeHa gaHHbIMK ¢ IED Ha noacTaHumMn
SIBNAETCHA NPOCTbIM 1 Npo3payHbiM. bnarogaps npegsapuTenbHo
CKOHUrypupoBaHHbIM dalinam pacnpepeneHusi, gobasneHune IED
B CUCTEMY BbIMOTHAETCA BCEr0 HECKONbKUMMW LLeNYKaMn MbILLN.
CnunCcoK ToYeK AaHHbIX MOrYT 6bITb HaCTPOeHbl cornacHo Bawum
TpeboBaHMAM, fanee oHM NpUMeHstoTCA Ko BceM IED, Tpebytomum
N3MeHeHUMN.

Co3faHune OJHOMUHENHbIX CXeM BbINOJIHAETCA 6bICTPO U Nerko ¢
NOMOLLIbIO BCTPOEHHOMO NMPUIOXEHNS CO3JaHUSA OAHOMNNHERHbIX
cxeM Ha 6ase mexaHn3sma drag & drop. KoHpurypuposaHue Tpesor
M rpynn aBapuinHbIX COOBLLEHNI YNPOLLEHO, 34eCb UCMONb3yeTcs
VNHCTPYMEHT BblbOpa 3/1eMeHTa AaHHbIX 13 $palinoBoi CTPYKTypbl.

OHnaviH KoHpurypvpoaHue: [logknYeHne u KoHpurypmposaHue IED oCyLLeCTBSIOTCS MPOCTO Mpy MOMOLLM 3apaHee ornpeaeneHHbIX BbInaaatoLLmx

CMVCKOB TOYEK AaHHbIX YCTPOKCTBA.
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MULTILIN G500

0630p annapaTtHoro obecneyeHus

LieHTpanbHbIii npoLieccop

G500 6as3upyetrca Ha 6ase BbICOKOMPOM3BOAMTENbHOIO
MHOrosi4epHOro npoueccopa - UHTErpupPoOBaHHbIA FMBPUAHBIN
npoueccop AMD R-cepuu (2-agepHbiid, 2,2 Ty / 4-apepHbii, 2,7
[Tu). OnepatusHasa namsATb: DDR3 SDRAM (8 b/ 16 I'b)

Ethernet nntepdeiic

G500 nmeer wectb Ethernet nHtepgencos c SFP nogknioveHnem.
Kaxxabli Kopnyc nopaepxnsaet cnegyowme SFP mopynu:

* 100/ 1000BASE-T (MeaHbIli pasbem RJ45),
* 100BASE-FX (MHOromo0BblIi1 ONTOBONOKOHHbIN pasbem LC),
* T000BASE-SX (MHOromo0Bblii ONTOBOSIOKOHHbI pa3beM LC)

Kaxxablin nHTepdenc MmoxeT 6bITb UHAMBUAYANbHO HACTPOEH ANS
paboTbl c PRP, pesepsHoii LAN go 3 nap (Ao 3-x pesepBHbix LAN
n 3-x PRP).

MoBbilleHHasa 6e30MacHOCTb

G500 noppepXuBaeT NPoABUHYTble YHKUUMN KnbepbesonacHoCTH,
TaKkve Kak MoAynbHOCTb goBepuTenbHol nnatdopmsl (TPM). OHO
TaKxe nogaepxusaeT obHapyxeHne pU3N4ecKoro NpuUcyTcTens,
4TO6bI NOATBEPAMUTbL, YTO KTO-NM60 HaxopuTtca nepep IED ans
BbIMO/MHEHNSA oOMnpefesieHHbIX onepaunii No TexXHU4YecKomy
ob6cnyxxmsaHuio obopyaoBaHusS.

PesepBuUpoBaHHbIli 610K NUTaHUSA

G500 ocHalleHOo ABOMHbIM 6/10KOM MUTaHWUSA C pe3epBMPOBaHMEM
N «FOPSiYNM» MepekntoyYeHnem, YTo rapaHTMpyeT BO3MOXHOCTb
HernpepbiBHOWN paboTbl. KaxAablii 13 6/710KOB MUTaHUA MOXeT
MOAKNIOYATLCS K Pa3HbIM UCTOYHMKaM. Hanpumep, 6510k nuTaHns
1 mMoxeT 6blTb MOAKMIOYEH K CeTW, Npu 3TOoM 670K MUTaHuA
2 - K cucteMe akKyMynsaTopHbix 6atapeii. Moaynb KOHTpons
pabotocnocobHocTn 6noka nuMTaHWA BblaaeT aBapuiiHoe
coobuieHne B cuctemy SCADA npu oTkase no6oro us 61okos
nuTaHMsa. 3TO NO3BONSET nepefaBaTb aBapuiiHbie coobLueHuns
B cuctembl EMS/OMS vinn DMS, panee nepcoHan npepnpusatus
MOryT 6biTb HampaBfieHbl AN 3aMeHbl OTKasaBlliero 6noka
nuTaHnsa, 6e3 ocTaHOBKMN pPaboTbl CUCTEMBI.

MocnepoBaTenbHble nopTbl

G500 mmeeT BO3MOXHOCTb pacwmpeHus. Mo ymonvaHuio
KOHbUrypauma umeetr 8 nocnepoBaTeslbHbIX WHTepdencos,

bnok nutaHus ¢ pe3sepBripoBaHNeM U «ropsavYnM» rnepexkirodeHnem.

KOTOpble AOCTYMHbI Yepes oTAenbHble pasbeMbl RJ45 Ha 3agHen
yacty wno3sa. IRIG-B goctyreH Ha rnepBbixX 8 nocnefosaTesnbHbIX
nHTepdencax.

Bbixon +12 B poctyneH Ha noptax 4 u 8 B nepBbIX
8 nocnepoBaTenbHbIX WHTepdelicax. Kpome Toro,
nocnefoBaTtesibHble MOPTbl MOTYT 6bITb PacLUMpPeHbl C MOMOLLbIO
pononHutenbHor PCI nnaTbl. KaxAbli nopT MoXeT 6biTb
WHANBMAYaNbHO CKOHGUrypmpoBaH Ans cBssn RS-232 n RS-485.
HeT Heo6x04MMOCTIN OTKPbIBaTb LLIO3 U MEHSATb NepeMbIYKM.

Mnatbl paciumpeHuns PCI

G500 nopnepxusaeT 3 x PCI nnatbl paclumpeHus gns pasnndHbixX
3ajay, Hanpumep, Npy NOAKIOYEHN K MOAYNSIM BBOAA/BbIBOAA
6onee cTapoli Bepcuun, AOMOMHUTENbHble MOCNefoBaTeNlbHble
nopTbl, AOMONHUTENIbHOE MEeCTO XPaHeHUs [aHHbIX WAun
paspeLueHHoe(-ble) NpunoxXeHne(-1usa) CTOPOHHEro NPon3BoOAUTENS.

non..qep)KKa CMHXPOHU3aUunn BpeMeHun

G500 noppepXmMBaeT pasfiMyHble CMOCO6bI CMHXPOHU3aALUMK
BpeMeHUn. MoxeT 6bITb HacTpoeHo - NTP, IEEE 1588 PTP, IRIG-B.

AucnneiiHble NopTbi

G500 noppepxuBaeT 2 AUCMAAEAHbIX NOPTa, HaXOAAWMXCA Ha
3apHel YacTu Kopnyca.

USB-nopTbl

[na pasnuyHbIX NPUMEHEHUI Kak, Hanpumep, NoaknyeHue
AVCKOoBOJa WM rofny4vyeHne poctyna K knasuatypam, G500
nopnepxxusaet 7 x USB-nopTos:

* 2 xnopta USB 3.0 Ha nepeaHeli Yactu
* 4 x nopta USB 2.0 Ha 3agHel Yactun

* 1 X BHyTpeHHuI nopT USB 2.0 AN NMLLEH3NOHHbIX Kto4en Ha
nporpaMmmHoe obecneyeHue

MopTbl 06cny>xnBaHnA

G500 noppepxusaet oauH USB-nopT Tuna B B nepepHen
4yacTu Kopnyca, MNOAKMYEHHbIN K BHyTpeHHemy USB-
nocnepoBaTenbHOMY MOCTY. OTo obecneymBaeT AOCTYN K KOHCONMN
ANA noaaepXkn o6cnyxmeaHmsa. Kpome toro, nopt ob6cnyxumsaHus
Takxe poctyneH yepes nopt Ethernet 100/1000BASE-T, koTopbIi
HaxoAWUTCA B MepefgHen 4acTu M He 3aBUCUT OT LUeCTU MOopTOB
Ethernet Ha 3agHen YyacTu LWO3a.
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I'Iepe,u,H;m naHesb

MogynbHble 610KV NUTaHWA C
pe3epBUPOBaHNEM U KTOPAUNM>
nepekoyYeHnem

e 20—54 B nocm. moka @10,2 A

e 110—270 B nocm. moka @ 1,8 A
* 100—240 B nepem. moka @ 2,1 A

CBeToAVOAHbIN NHANKATOP
NCTOYHVKA NUTaHUA

+ 77 ob BHYTp. 3ymmep

KHonku Hasurauuv Enter/

CBeToANOAHbIN

Return (Beog/Bo3spart) MHAMKaTOP MHAMKATOP
n Back/Escape (Hazan/  Temnepatypbi ana Ethernet-
Bbixog) ans OCL  wnio3a nopTos

[ucnnen Ha T I

|

CBeToANOAHbIN

CBeToAMOAHbIN
NHAMKaTop AnA 8
nocnefoBatesibHbIX
nopTos

|

OpraHnyecknx

cBeTOAMOAAX

ona ynpasneHus 1
pecypcamu

annapambix cpedcms |:|
KHomKw HaBuraumn

Right (Bnpago) u Left
(Bneso) ans OCAA

[ ]
Cratyc CeeToanon
1- Cetopuog, COCTOAHUSA
rOTOBHOCTM un
cMCTeMbl UHAMKALMN
dyHKUMOHMpPYeT

Cratyc2/
CeeTtoanog
MOKa3blBaeT pexnum
paboTbl wio3a (T.

€., PeXUM OXMAAHUS,
AKTUBHbIN pexunm)

3aaHAA naHenb

WHTepdeiic 3 x
mopyneii PCle

KpbilKa 3awmTbl oT
Xupgkocren

1

—=o 100/1000 BASE-T

Ethernet-nopt
AnA NposefeHns

|

KHorka CeeTopuiop
¢dusnyeckoro  Bxopa
npucytcteua  IRIG-B
Tennooteog
T

C—
MecTo BcTaBKM MopTbl
[OMONHUTENbHON usB 3.0
SD-KapTbl

KpbilKa 3awuTbl oT
Kungkocren

T

]
[ =T |1

L

I

|

TEXHUYECKOro
1 obcnyKnBaHUA
USB tuna B
KoHconbHbIi nopT
1 8x
nocneposartenb

HbIX NopTOB RJ45

——— MeTKu ans 6noka
NUTaHWA 1 BXOAbI

i KHonka cbpoca

[IBYXPEeXUMHbI AUCTNINEHbIV MOPT C

nopaepxkon Multi-Stream Transport

MonynposopHukosoe Bxop IRIG-B Ayano Bbixog 4 6 XSFP ona mefiHbIX 1 OMTOBOJIOKOHHbIX
pene NO-C-NC pna 3,5 MM ayduo-2He300  nopTa pasbemos Ethernet
BbIXOAHOrO CUrHana ons evidayu  USB2.0 o 100/1000BASE-T (MedHbIl pa3bem RJ45) (MST)
a8apuliHbixX ¢ 100BASE-FX (MHo20M0008bIl

0M1MOoB0NOKOHHbIU pasbem LC)
* 1000BASE-SX (MHO20M0008bIU
0M1MOoB80N0KOHHbIU pasbem LC)

Kaxabit nopm noddepxusaem 1
MOHUMOop
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MULTILIN G500

TexHun4yeckne ycnoBud

Mpoueccop, NnaMATb U XpaHeHue

un

OnepaTtuBHas
namsTb

YcTpoiicTea
XpaHeHUs JaHHbIX

NHTerpmpoBaHHbIii rmbpuaHbIin npoueccop
AMD R-cepuu (2-apepHbiii, 2,2 Ty, / 4-apepHblii,
2,7 TTuw)

DDR3 SDRAM (8 I'b / 16 I'b)

TBepAoTeNbHbIN ANCK C GyHKLUMEeNn camo3anncu
(128 Tb / 256 I'b)

OnepaluoHHas cuctema

O6MeH gaHHbIMU

Ethernet

MocnepoBatenbHas
CBA3b

(RS-232/485)

a Predix Edge OS (Linux Kernel 4.14)

6 x Ethernet-nopToB, KOTOpPblE MOXHO
CKOHOUrypmpoBaTb Kak HesaBmcumyto LAN,
pe3sepsHyto LAN n/unun PRP, KoTopble AOCTYMHbI
yepe3s SFP-moaynu:

* 100/1000BASE-T (MeaHbIn pasbem RJ45)
1000BASE-FX (MHOromopgoBbIii
OMTOBOJIOKOHHbI pasbem LC)
1000BASE-SX (MHOromMoao0BbIi
OMNTOBOJIOKOHHbIV pasbem LC

8 x nocnepoBaTenbHbIX UHTepdelicos,
DOCTYMNHbIX Yepes oTaesnbHble RJ45 pasbembl
Ha 3afHeln 4YacTu yCTPOKCTBa
[ononHuTenbHble nocneaoBartesibHble
NHTepdencbl MOXHO A06aBUTb C MOMOLLIbIO
nnat pacwmpeHus PCle
MocnepoBaTenbHble NHTEPPEiChI
ncnonb3yioTt 16550-coBMeCTUMBbIN

UART (yHuBepcasbHbli aCUHXPOHHbIN
nepefaT4ymK-npueMHuK)

Mopaepxka CKOPOCTU nepeaaydn AaHHbIX
300, 600, 1200, 2400, 4800, 9600, 115200
Pexkum RS232 noppep)xvBaeT ynpasneHue
NMOTOKOM [@HHbIX U CUrHaJsIbl YCTaHOBNEHUS
cBa3u (RTS, CTS, DCD)

MporpaMMHO ynpaBfisieMblii pexxuMm paboTbl
mMexay 2/4-npoBoAHbiMu RS232 nnn RS485
MporpaMMHO ynpasnsieMblii cornacyoLmin
pe3uctop (120 Om) ans pexuma RS485
Becb BbI6Op NporpaMmHoro obecnevyeHus
COXPaHAETCA NPY BKNIOYEHHOM NUTaHUN
IRIG-B pocTyneH Ha BCeX BCTPOEHHbIX
nocnegosaTenbHbIX NHTepdercax

Bbixoa +12 B @ 6 BT Makc. AOCTyneH Ha
nocnepoBatenbHbIX MHTepdelicax 4 n 8

CUHXpOHM3auus BpeMeH! (annapaTHasi NoAAEepPXKa)

PTP

Bxopg, IRIG-B

Bupeo Bbixop,

[ucnneriHbin nopt

Ayavo Bbixon

MoxkeT 6bITb CKOHPUrypupoBaH ans BBOJA n
BbIBOJA IEEE 1588 PTP.

* JIoCTyneH B BUAE TPEXMO3NLIMOHHOIO
CbeMHOro knemmHoro 6noka Phoenix Ha
3a[Hel YacTun ycTponcTea

* Noppepxusaet IRIG-B TTL

[Ba DP++ (aByxpexumHbix DisplayPort)

[OCTYMHbI Ha 3aHei YacTn Kaxxapbii DP++

noaaepXunsaert Ao ABYX MHOrOMOTOKOBbIX

avcnnees (Tonbko nopaepxka Windows)

Pa3pelueHue:

« no Ultra HD (4K, 3840x2160) Ha Kaxxaom
ancnnee, NOAKNIOYEHHOM K NOpTY

3,5 MM ayano-rHesfo Ans Bblgayun aBapuiiHbIx
coobLeHnii

USB-nopTbl

* 2 nopta USB 3.0 Ha nepefHeii Yactn
* 4 nopta USB 2.0 Ha 3agHel YacTu

* 1 BHyTpeHHui nopt USB 2.0 ans
JIMLLEH3VOHHBIX K/loYell Ha MporpaMMHoe
obecneyeHmne

SD-kapTta (noaaep>xkka Tonbko Windows)

MopTbl 06cnyXunBaHnsa

KoHconbHbI nopT

JlokanbHas ceTb
Ethernet

Bnok nutaHus

Huskoe
HanpshkeHune

Bbicokoe
HanpsbkeHune

dusnyeckne gaHHble

Pasmepbl

Bec

Bbixop SYSFAIL

Pa6ouas cpepa

Pa6ouas
Temnepartypa

SD, SDHC 1 SDXC SD-kapTbl Bepcuii 1.0, 2.0
n3.0

MakcmanbHblIii pasmep SDXC-kapTbl - 64 b
Cnot pna SD-KapTbl JOCTYNeH Ha nepeaHer
YacTu, UCNOJb3yeTCs HAXKUMHO-OTXUMHbIN
MeXxaHu13Mm

OpuvH USB-nopT Tvna B Ha nepepHeit Yactn
Kopnyca,

NOAK/IOYEHHbIN K BHyTpeHHeMy USB-
nocnefosaTenbHOMY MOCTY, paspeLuaer
Aoctyn K KoHconu ans yctpaHeHus
HewncnpaBHocTen

Ethernet-nopt Ansa npoBeAeHNs TEXHNYECKOro
ob6cnyxmaHns 100/1000BASE-T gocTynHbINM Ha
nepepHeii Yyactu

JBOHOM 610K NUTaHWNS C pe3epBMpPOBaHNEM U

«ropsavynm» nepekxnvyeHmnem, KaXapIn €
OoTAeNIbHbIM

CbeMHbIM KNieMMHbIM 6110kom Phoenix

20-54 B nocrt. Toka @10,2 A

* 110—270 B noct. Toka @ 1,8 A
* 100—240 B nepem. Toka @ 2,1 A

19-prorimoBas cToiika (482,59 mm

2 nosnuun no BbicoTe (3,47"/88,12 mm) / 3
No3nLUUKM C UCNOJIb30BAHNEM KOMMJIEKTa
MOHTa)ka CTOMNKN

12,20" (310,00 MMm) rny6uHom

B KOMMNMEKT MOHTa)Ka CTOWKMW BXOAUT: 6
MOHTa)HbIX

OTBEPCTUIA, 2 CO CoTamu ANist obneryeHus
npoueccaVycTaHOBKM

» 0 nocnepoBaTenbHbIX NOpToB, 6e3 PSU 10,
2 Kr

* 4 nocneposatenbHbix nopta 10,4 kr

* 8 nocnenoBatenbHbIX NOopToB 10,6 Kr

* KpOHLUTENH ANns MOHTaXa CTOWKN 1,2 Kr
* AC/DCPSU 1,2 k

* MNMonynposoaHukoeoe pene NO-C-NC (c
HOPMaJIbHO OTKPbITbIMU, NEPEKUAHBIMYA,
HOPMaJsibHO 3aKpPbITbIMN KOHTAKTaMu)

* [1oCTyneH B BUAE TPEXMO3ULIMOHHOTO
CbeMHoro knemmHoro 6noka Phoenix Ha
3agHen Yyactum

ot -40 °C po +70 °C (ansa 2-agepHoro
npoueccopa)
oT -40 o +60 °C (gna 4-apepHoOro npoueccopa
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BnaxHocTb OTHOCUTENbHAs BIAaXXHOCTb 5—95 %, 6e3
KOHAEeHcauumn
BbicoTa MakcnmanbHas Bbicota 3000 m

CTeneHb 3aWunTbl OT
BHeLUHero

BO34eNCTBUA

IP30 (3awmTa oT MHCTPYMEHTOB U Kabenei
pasmepom

6onee 2,5 MM)+3aLuuTa OT BEPTMKaIbHOrO
NOTOKa XXNAKOCTH

Yacbl peanbHOro BpemMmeHu

I'Ipm OTKMKYEHNN NMUTaHUA Yacbl peanbHOro
BpemMmeHu

®dusnyeckoe npucyTcreme

Ans Bxofa B pexxum UEFI TpebyeTcs KHOMKa
$ur3nYecKoro NpucyTCTBUS (yTonieHHas

B nepeaHel 4acTu) 1 AOMONIHUTENbHO
CKOHGUTYPUPOBaHHBbIN Naposib

NCNbITAHUE MPUMEHNMbIN YPOBEHb
CTAHOAPT NCNbITAHUSA

WcnbiTaHne EN 60255-27 500 B nocT. Toka

conpoTuBAeHUs

msonsaunn

Bblgepxusaemoe EN 60255-27 2,0 kB

Hanps)XeHune

AnsnekTpuka

YCTOM4NBOCTb K EN 60255-27 5 kB

MMMYNbCHOMY

HanpsXXeHunto

KonebarenbHble IEC 61000-4-18 100 KMy 1 MlNy 2,5

3aTyxaHus KB (06Lwmin pexxum),
1 kB (anddepeHru,.
pexum)

DNeKTpoCTaTU4ecKunin IEC 61000-4-2 YpoBeHb 4

paspsg,

YCTONYMBOCTb K MoMexam IEC 61000-4-3 YpoBeHb 3

paanoBoOsiH

Momexu npu IEC 61000-4-4 YposeHb 4

KpaTKoBpeMeHHOM
aneKTpu4eckom 6pocke

YCcToN4mnBOCTb K Hpockam IEC 61000-4-5 YpoBeHb 3 1 4

TOKa
YCTONYNBOCTb K IEC 61000-4-6 YpoBeHb 3
HaBefeHHbIM NoMexam B

paavoananasoHe

Momexu nsnyyeHns n CISPR22 & Knacc A
KOHAYKTUBHbIE NOMEXM CISPR32

CuHyconpanbHble IEC 60255-21-1 Knacc 1
konebaHus

Ynap IEC 60255-21-2 Knacc 1
CeicMUYecKme Harpyskmu IEC 60255-21-3 Knacc 2
YCTONYNBOCTb K IEC 61000-4-8 YpoBeHb 5

BO3[eNCTBMIO CUOBbIX
MarHUTHbIX nonemn

KpaTkoBpemeHHoe IEC 61000-4-11
ncyesHoseHue /

npepbiBaHNS HanpskeHns

nposansi 0, 40, 70,
80%, npepbiBaHNSA B
uunkne 250/300

YCTONUYnBOCTb K IEC 61000-4-16 YpoBeHb 4
HaBe[AeHHbIM NoMexamM B
pagnopmnanasoHe 0—150

Ky

Mynbcauns HanpskeHus IEC 61000-4-17 nynbcaums 15 %

CTeneHb 3aLunTbl OT IEC 60529 IP30

BHeLUHero

NCNbITAHUE MPUMEHNMbIN
CTAHOAPT

KnumaTtunyeckne IEC 60068-2-1

MCMbITaHMA (B XONOAHbIX

yCrnosusx)

KnumaTtunyeckne IEC 60068-2-2

MCrbITaHMA (Cyxas >kapa)

Linknnyeckas IEC 60068-2-30

OTHOCUTEeSIbHaA
BNaXXHOCTb

M3meHeHne TemnepaTypbl IEC 60068-2-14

YcTonunBoe cocTosiHMe IEC 60068-2-78

npu BNaxHom Tenne

Koneb6atenbHble IEEE/ANSI
3aTyxaHusa C37.90.1
YCTOYMBOCTb K NOMexam IEEE/ANSI
paanoBonH C37.90.2
3CP IEEE/ANSI
C37.90.3
Cranpapt IEEE IEEE 1613:2009
«JKonornyeckme

TpeboBaHUs 1
TpeboBaHUSA K
NCMbITAaHUSIM

ANS YCTPOWCTB
KOMMYHUKALMOHHOWA
CeTu, yCTaHOBNEHHbIM
Ha 3/1eKTpnYecKom
noAcTaHLUm»

KoMMyH/KaUMOHHble IEC 61850-3:2013

CceTn n cnctemMbl gna

aBTOMaTM3aLMn

3HeprocHabxeHna.Hactb

3.

BE3OMACHOCTb EN/IEC 60950-1:
2005

Mapkuposka UL UL60950-1 mn3a.
2/CSAC22.2
60950-1-07

MULTILIN G500

YPOBEHb
NCNbITAHUA

-40 °C, 16 4
(XpaHeHune
nHbopMaum 1 n
$YHKLMOHUPOBaHMe

60 °C, 16 4
Ans mopenu

C 4-a0epHbIM
npotieccopom;

70°C, 164
ans mogenu

C 2-94epHbIM
npotieccopom;

85°C16y4

ANA XpaHeHns
nHbopmaumn (ans
obeunx moaenen

6 OHen, BapunaHT 2,
55 °C/95 % OTH. Bn.

Ansa mogenn

C 2-aAepHbIM
npoueccopom: ot -40
°Cpo 70 °C

nsa mogenun

C 4-aaepHbIM
npoueccopom: ot -40
°C po 60 °C

MeTtog NB

40 °C n 93 % OTH.
BN. 33

240 4

2,5 kB@1 Mrly,
(o6Lwmin pexxum/
AndoepeHL, pexum)
20 B/m 80-1 Ty, +
$uKcmpoBaHHas
YyacToTta

8 KB (KOHTaKTHbIN
pa3spsan), 15 kB
(BO3AYLUHbIN
pa3spsan)

B cooTBeTcTBUM CO
CTaHOapTOM

B cooTBeTcTBUM CO
CTaHOapTOM

B cooTBeTcTBUM CO
CTaHOapTOM

NWGQ2 & NWGQS

gevernova.com/grid-solutions
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MULTILIN G500

Kop 3aka3sa

KoHurypauus annapatHoro o6ecneyeHus

G500 * * kg * * ok k&
un A

NcToYyHMK nutanma  H/L

MocnepoBaTenbHbIN H/L/U
nopt

NHTepdeiic T/F/S
Ethernet (cnotbl 2—6

CKOHOUTypUpOBaHbI

kKak T, F, S, U)

T/F/S/IU

XpaHeHue faHHbIX*

Pacwupenue PCIE

KoHurypauusa nporpammHoro o6ecnedyeHus

MpumeHeHne
JNInueHsnn**

*

A/B

Uuuu-

* * * .UUU-S-CAAO *

4/U

4/U

4/U

XXX

- UU UU UUUOnNucaHune

2,20 ITu, 2-a8epHbIi
VNHTErprvpoBaHHbIN
rmépuaHbIi mpoueccop,
DDR3 SDRAM 8 GB

2,70 Tu, 4-a8epHblii
VHTErpupoBaHHbIN
rmbpuaHbIv npoueccop,
DDR3 SDRAM 16 GB

H: 110—270 B nocT. Toka /
100—240 B nepem.

Toka

(c cooTBETCTBYOLLUM
NOKpbITUEM)

H/L/U L: 20—54 B nocT. Toka
(c cooTBETCTBYIOLLMM

NOKpbITNEM)

U: He TpebyeTcs

CraHpaprt: 8
nocnepoBaTtenbHbIX MOPTOB,
RS-

232/ RS-485

He3aBMCMMO
CKOHPUIyprpoBaHHbIe 1

N301MPOBaHHbIE

T: 100/1000BASE-TX
(MepHbI pa3bem RJ45)
F: T00BASE-FX
(MHOromop0BbIN

OMTOBOJIOKOHHbIV pasbem
LC)

S: T000BASE-SX
(MHOromop0BbIN

OMTOBOJIOKOHHbI pasbem
LO)

U: He TpebyeTcs

A: TBepAOTeNbHbIN AUCK C
dyHKUMen

camosanucu, 128 I'b

B: TeeppoTenbHbI ANCK C
dyHKUMEn

camosanucu, 256 I'b

4: 4 nocnegoBaTeNbHbIX
nopra, RS-232/ RS-

485 He3aBNCMMO
CKOHUryprpoBaHHble 1

N30MNPOBaHHbIe
U: He Tpebyetcs

ARRM
IEC61850 (KnuneHT)
AsToMatusauumsa: LogicLinx

* BapuaHT xpaHeHWs AaHHbIX A OCTYNEH TO/IbKO NPy BbIGOPe BapuaHTa poLeccopa A, a BapuaHT XpaHeHUsl AaHHbIX B 4OCTyneH TosbKo npu Bbi6ope

BapuaHTa npoueccopa B.

** [loceTute WHTEepHeT-MarasvH, 4TO6bI Y3HaTb KOAbl 3aKka3a JINLEeH3UN Ha NPpUNoXXeHus. lMocetnte WHTepHeT-MarasuH 4J14 rnojiy4eHns nocnegHen

KOH@uUrypaumm v onuyumi.
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