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BCEPOCCUNCKAA
HAYYHO-TEXHWYECKAA KOH®EPEHLIUA
MO PENENHON 3ALUUTE N ABTOMATU3ALIUM SHEPTETUYECKUX CUCTEM

«TEXHONOrMYECKUN CYBEPEHUTET POCCUW B OBNACTU P3A M ACY TN
1 YCTOMUYMUBOCTb B YCNOBUAX CAHKLIMOHHBLIX OrPAHUYEHWA»

CEKLWA rEHEPAIIBHOIO MAPTHEPA 000 «tOHUTEN UHXUHUPUHI»
«HOBbIE BbI30BbI MPU PEANU3ALIMN TEXHUYECKUX PELEHW/A»

MPOAOMKAA TPAOULIA NKYC CP24:
YCTPOUCTBO NEPEAAYX ABAPUNHBIX CATHAINIOB U KOMAH[
NKYC TPUYM® - TOTOBHOCTb K HOBbIM BbI3OBAM

23-25 ANPENA 2024 TOAA, r. YHEBOKCAPbI
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MKYC CP24 HOHIATEA

YNACK NKYC CP24 srinyckaetcs ¢ 2011 roga, obecneunsaet nepegavy i 5 EE
komaHz P3A no BblgeneHHbIM onTuyeckum BonokHam (OB) u undpoBbIim ‘ L

cetam cBs3m (LICC) ¢ BpeMeHeM, HAAEXHOCTbIO 1 6e30MacHOCTLHO,
NpeBOCXOAAWMMYU TpeOOBaHNA AECTBYIOLLEN B HACTOSILLEE BPEMS
poccuiickon n 3apybexHorn HT[, u xopowwo 3apekomeHgoBan cebs B
aKcnyaTawmm

MKYC CP24 crano nepBbIM yCTPOCTBOM, KOTOPOE 06bEANHMIO B cebe
knaccuyeckuin YMACK ¢ auckpeTHbIMM BXOAAMM U BbIXO4amu
MEXaHUYECKMEe KITHYM NS OnepaTBHOMO BBOAA U BbIBOAA KOMaHL
NpoMeXxyTouHble pene Ha Bbixoaax komaHg (MKYC CP24 obecneunsaet BbinonHeHue Tpebosanuin HTI no
YMNACK k Bpemenu nepeaayn komarg P3A, Bknoyas Bpems cpabatbiBaHns AaHHbIX MPOMEXYTOYHbIX pene)

AnropuTMbl KOAMPOBaHMS 0BEeCNeYnBatoT BbICOKYH 9d(HEKTUBHOCTD UCMONb30BaHMs Nonockl kaHanos no LICC
(anst nepepaum 8 komang P3A Tpebyetcs 64 kbuT/c)

YNACK MKYC CKO (ynpoweHHas Bepcus NKYC CP24) npefctaBneH Ha MMPOBOM pbIHKE (YCTAHOBIEHbI W
akennyatupytotcst B Cayposckoit Apasumn, OmaHe, BbeTHame)
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OCHOBHbIE ®AKTOPbI, MPUHATLIE BO BHUMAHWE NMPU PA3PABOTKE MKYC TPUYM® (1) HJHIATEA

BeeneH B penctare CTO 56947007-33.040.20.288-2019 Tunosble

OnepatsHoe obosHaveHue Wwiada

wkadbl YMACK, B koTOpoMm onpeaeneHbl TpeboBaHus K Lkaam ® [T P ———
ANeKTPoTEXHNYECKM TUNoBbIM (LLIAT) Ans Bcex apxutekTyp ® © B © ® |l HI A G S
noctpoexus BAMC: s

pacrnonoxenue obopynosanus B LUAT o P

KMtoum yrpaBneHns u ux 0603HadeHne onepannoro

ynpasnexus SB1,

namnbl, CBETOANOAbI U BbIXoAbl cUrHanmaauuy LWAT SACT, SAWN,

"
pacrnonoxexue 1 Hymepawms Knemm g oGopyponariun !
roruyeckie yanbl 1 06bekTbl faHHbIX no MAK 61850 ans M, g §°

cHmay o1 SACT n o
nepegayn komaHg P3A SAWN® g
o OTAENBHOM pALY
nepeyeHb CUrHanu3aLmm u HemcnpaBHoCTeN ¢ 0603Ha4YEHNEM MO -
MOK 61850 pasweierina
obopynosaHma
obmeH ¢ ACY TN —f g
[epmoBBOALI o
Peanusaums MKYC TPUYM® ontumusnpoBaHa Ans NPUMEHEHMS B =
WIT YNACK ¢ kogamu LLUST OB v WWAT LIC ans BAMNC Bcex g l )
800

APXUTEKTYP NOCTPOEHUA
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OCHOBHbIE ®AKTOPbI, MPUHATLIE BO BHUMAHUE NPU PA3PABOTKE MKYC TPUYM®D (2) HOHIATEA

B nocnepnHwve rogbl B pOCCUMIACKOM
ANeKTpo3HepreTuke oboctpunacs He0bXo0AMMOCTb
BHEAPEHUS AUCTAHLMOHHOTO yrpaBneHus
yctponctsamu P3A 1 npuHatel HTA no
LVCTaHLMOHHOMY YNpaBIeHunio

B MKYC TPUYM®, npeaHasHaveHHbIx ans BAMNC
apxutekTypbl |l v BbiLe, peann3oBaHbl
NPOrpamMMHbIE NOMMYECKME KMtoum ANns BBOAA W
BbIBOZA NpUHUMaeMbix KoMmaHz P3A, ynpasneHue
KOTOPbIMI MOXET OCYLLECTBNATLCA ANCTAHLMOHHO
no npotokony MMS cornacHo MOK 61850-8-1 “

Mpu HeobxoanmocTu B MKYC TPUYM®, npeaHasHaueHHbIx Ans BAMC apxutekTypeol |, MOryT 6bITb pean13oBaHbl
NPOrpamMMHbIE NOMMYECKUE KoY C AUCTAHLMOHHBIM yrpaBneHneM Ans 6rokMpoBKu U pa3brnokupoBKu
cpabaTblBaHMs ANCKPETHBIX BbIXOA0B kKoMaHa P3A npu nx npueme no kaHany cBs3u (B HaCTOALLEE BPEMS Kakas-
nnbo HTM, pernameHTupytoLLas npuMeHeHne nporpaMmHbIx nordeckux kntoven B YIMACK ans BANC
apxuTekTypbl | oTcyTCTBYET )

h
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HXXMHWUFPMHT

OCHOBHbIE ®AKTOPbI, MPUHATLIE BO BHUMAHUE NPU PA3PABOTKE IMKYC TPUYM® (3) HOHIATEA

BeeneH B genctare CTO 56947007-33.040.20.316-2021 5
YcTpoiicTBa nepeaayy aBapuiiHbIX CUrHanoB U KOMaHg,
OO0wme TexHMYecKkue TpeboBaHUSA, ONpeaenstoLLni
TpebosaHus k YIMACK ans BANC
MKYC TPUYM® obecneunBaeT BbinonHeHne TpeboBaHNi
CTO 56947007-33.040.20.316-2021 B yacT YIMACK OB n
YNACK LC o
Bhe pamok jaHHoro CTO peann3oBaHbi G
nuterpaums B ACY Tl no 104-my npotokony Ha MC, roe
OTCYTCTBYET aBTOMaTn3auus cornacHo MIK 61850 e —
noaaepkka AByX KOMMYHUKaLMOHHBIX MHTepdencos MOK
61850 ans BAIC: obmeH GOOSE coobuuieHnsimm, ===
cogepxalimmn komaHabl P3A, no ogHon JIBC, a 0bmeH ¢ =) ) o
ACY T no npotokony MMS 1 CUHXpPOHW3aLWs BPEMEHM OT
cepsepa Bpemenu MC — no gpyron JU—
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HXMWMHAFPMHT

OCHOBHbIE ®AKTOPbI, MPUHATLIE BO BHUMAHUE NPU PA3PABOTKE MKYC TPUYM®D (4) HOHIATEA

Bbiwno pacnopsikerne NMAO «Poccetun» ot 28.02.2022 Ne 62p 06
yTBepXaeHun TpeboBaHuit No obecneyveHno 6e3onacHoOCTH
UHpOpMaLUM MUKPONPOLIECCOPHBLIX YCTPONCTB perenHon
3aWMTbl U aBTOMATUKK
MKYC TPUYM® obecrneunsaeT BbiNonHeHe TpeboBaHWi K
NaEeHTUMKALMN N ayTEHTUDMKALMM
XypHany cobbITuin 6e3onacHoCTu
ynpaBneHunio 4OCTyNoM
obecneyeHnto LIenoCcTHOCTM U JOCTYMHOCTY
ynpaBneHno KOHMrypaLmen k.
ynpaBneHunio 06HOBNEHNSMI NPOrPaMMHOro obecneyeHus = Y
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s . \H

os
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ObecneynBaeTCs BbINONHEHWE OpraHU3aLIOHHO-TEXHUYECKNX
TpeboBaHui, B TOM uncne Kk paspabotke 6esonacHoro MO
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OCHOBHbIE ®AKTOPbI, MPUHATLIE BO BHUMAHWUE NMPU PA3PABOTKE MNMKYC TPUYM® (5) HJHIATEA

B ceTsx onepaTopoB CBs3M, KOTOPbIE SABASKTCS Murpaums

OCHOBHbIMM MoTpebuTenamu obopynosarus LICC, pﬂ /\ﬂ
yBenuunBaeTcs pocT nakeTHoro IP Tpaduka — | U.CC
murpauust ot ceten SDH/PDH ¢ BpeMeHHbIM ’y Lcc /r\ ‘ MPLS-TP /\
pasgeneHnem kaHanos kK cetsam (TDM) ¢ nakeTHow E SDH/PDH J \ unm |
KOMMYyTaLen — CHUMAOTCS C NPOU3BOACTBA Kak \T H IP/IMPLS \{

\

obopynosaHue ceteit SDH/PDH, Tak 1 3anacHble YacTu
K Hemy W w

KommyTtaTopbl MPLS-TP v mapwpytusatopsl IPIMPLS nossonsioT peanusosaTh kaHanbl ans P3A ¢
rapaHTMpOBaHHOW NPOMYCKHOM CMOCOBHOCTLIO, HA KOTOPYHO HE BRMSET CTOPOHHMI Tpaduk B LICC (kaHanb!
paboTaloT C 3a4aHHON rapaHTUPOBAHHOM CKOPOCTHLHO Npu «LuTopmey B LICC)

Mo>HO nporHo3unpoBartb, YTo BCe Honbluee pacnpoctpaHerme B LICC anekTposHepreTMkm BMECTO CUHXPOHHBIX
nutepcpencos C37.94 n E1 B kananax ana YNACK vn 311 6yayTt nonyyats uHtepdencel Ethernet

MKYC TPUYM® obecneunsaet nepeaady komana P3A no kaHanam ¢ onTUYeCKUMM N SNEKTPUYECKUMM
nHTeppencamu Ethernet kak Ha yposHe L2, Tak n L3
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OCHOBHbIE ®AKTOPbI, MPUHATLIE BO BHUMAHUE NPU PA3PABOTKE MKYC TPUYM® (6) HOHIATEA

lMNepenaya komanz MNA mexay MNC B npeaenax BCel 3HEProCUCTEMbI B HACTOSILLEE BPEMS, KaK NpaBuio,
peanu3oBaHa no kaHanam «Touka-Touka» ¢ nepenpuemamu mexay YMACK Ha npomexyTouHbix MC — ¢
pa3suTuem cuctem MNA tpebyetca Bce bonbluee yncrno YIMACK

KaHanbl «To4ka-mHorotouka» no LICC 6e3 nepenpnemoB mexzy
YNACK Ha npomexyTouHbix MC nossonstor —
NCA ncA-ncB
yMeHbLLnTb Tpebyemoe uncno YIMACK I
YBEINUYNTb HALEXHOCTb nepeaayn komang MA -y
CHM3NTb 0bLLee Bpemst nepeaaum komaHg MA

uce ncc

Komanab!
B 2022 rony yTepxaeHa KoHuenuums passutus penenHon nCA-NCe

L) L]
B VIIACK KomaHab!
NCA-NCC
M
3alnTbl, aBTOMaTUKU U aBTOMATU3NPOBAHHbLIX CUCTEM
ynpaBJiieH1UA TeXHONorn4yeckMmu nporeccamu

3NeKTPOCeTeBOro KOMMIEKca rpynnbI komnaxuin «PocceTuy, W _—
B KOTOPOW OMPEEeNeHo UCMONb30BaHNE KaHanoB nepeaayu YNACK PRI

komang MA no cxemaM «TOYKa-MHOroTOYKa»

Komangb!
NICA-MNCD

MKYC TPUYM® no3sonsieT opraH13oBaTh kaHanbl nepeaayn komang MA no cxeme «To4ka-mHorotovka» no LICC
Ha 6a3e kak SDH/PDH, tak 1 MPLS 6e3 nepenpuemoB koMaHz Ha npomexyTouHbix MC He Tonbko mexay YMACK,
Ho 1 B camux YMACK
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OCHOBHbIE ®AKTOPbI, MPUHATLIE BO BHUMAHWE NMPU PA3PABOTKE MKYC TPUYM® (7) HJHIATEA

BBeaeHb! orpaHnyeHmnst HepyKeCTBEHHbIX CTPaH Ha MOCTaBKy
9NEKTPOHHbIX KOMMOHEHTOB

Peanusaumsa YNACK, oteeyatoLero TpeboBaHUsM geicTBYOLLEN
poccuidickon HT[, ¢ ncnonb3oBaHMeM LOCTYMHbIX CEroaHS
OTEYECTBEHHbIX dNEKTPOHHbIX KOMNOHEHTOB HEBO3MOXHA

B MKYC TPUYM® ncnonb3oBaHue 3neKTPOHHbIX KOMMOHEHTOB 13
HeApPYXECTBEHHbIX CTPaH CBEAEHO K MUHUMYMY

MpuknagHoe MO Ha MK kpocc-nnaTgopmeHHoe 1 npegHa3HaveHo Ans paboTsl B
onepaumnoHHbIx cuctemax Linux n Windows
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HXMWMHAFPMHT

NKYC TPUYM® - YHUBEPCAIIbHOE PELLEHUE ONA NEPEOAYX KOMAHA P3A MEXAY BAMNC HOHIATEA

MKYC TPUYM® ocHalleH ABYMS NIMHENHBIMU MHTepdencamu, nepedaeT n npuHumaeT 4o 32 komaHg P3A no
BblaeneHHsiM OB, B TOM uncne ¢ ucnonb3oBaHnem TexHornoruin XWDM, Ha paccTosiHue ao 240 kv (6onbLue
MOXeT 6bITb 06ecneyeHo NPUMEHEHNEM ONTUYECKUX YCUNUTENEN)

LICC Ha 6a3e paanuyHbix TexHonoruit, B Tom uncrie SDH/PDH, MPLS-TP, IP/MPLS, OTN ¢ noakntoyeHnem no
nutepdpeiicam C37.94, E1 n Ethernet

N rpu HeobxogumocTy obecneynBaeT GecLIoBHOE pes3epsnpoBaHnE KaHarloB

nc A nce
LLI3T OB / AT LC a " W3T 0B/ LWAT LIC
1 = 7 1
et (e ) Shenel
Komauab! NKyc TR g e NnKyc KomaHab!
M Pvvo Bttt Piyme [

BuigeneHHsie OB unu xXWDM c BbigeneHHon A

)
L

MKYC TPUYM® BbinonHeH B 19” KOHCTPYKTMBE M UMEET 1B TUMOUCMONMHEHUS
NMKYC TPUYM® [ ans BANC apxutekTypbl NOCTPOEHNS |
MKYC TPUYM® L ons BATNC apxutekTypbl nocTpoeHus |l v Bbiwe
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NKYC TPUYM® [ HOHIATEA

= | ] NKYC TPUYM® [ -

' 1 = = ° nepenaya no kaxany casian komarz P3A 1 ux npvem
C MECTHbIM BBOZOM 11 BbIBOJOM NPUHAMAEMbIX
KOMaH MeXaHUYECKVMY KITlo4amit

Mogayne AMPL: anckpeTHble BXOAb! 8-Mu
nepegaBaembix komaHg P3A

Mogynb OMNPM: Bbigaya 4-x npyHMMaeMblx KOMaHZ
P3A, 4ns Kaxaon KOMaHabl YCTaHOBMEHbI YeTbIpe
rafibBaHN4eCKu M30NMPOBAHHBIX ApYr OT Apyra
AVNCKPETHbIX BbIXOAA U KIHOY €€ BBOAA U BbIBOAA

Bnok BBHJ, (onunoHHbIN): Knoum BBOAA W BbIBOAA 8-
MV HanpasfeHW npuema
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NKYC TPUYM® Ui HOHIATER
, e NKYC TPUYM® L] -
o | E 1 B Bl |°® nepenava no kaxarny csssn komaxa P3A,
= 1 = ele== @ noctynuLunx B8 GOOSE coobLueHusX, nx npuem 1
; © = Bblaaya B ny6nukyemsix GOOSE coobLeHnsx ¢

MECTHbIM N ANCTAHLWNOHHbLIM BBOJOM W BbIBOZJOM
nporpamMmMHbIMA NOrMY4ECKNMU KITto4amMmn

Mogaynbe MJIBC: o6meH GOOSE coobuyeHnsamu
cornacHo M3K 61850

Mogynb LMPA;: ceeToamnoasl 8-mu nepesaBaemblx
komana P3A

Mogaynb LIMPA: ceeToanogs! 1 kntouu BBOAA U
BbIBOAA 4-X NpUHUMaeMbIx komaHg P3A

Bnok BBHJ, (onuunoHHbIN): KIioym BBOAA M BbIBOAA 8-
MV HanpasieHW npuema
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COBMECTUMOCTb NKYC TPUYM® HA KAHAJIbHOM YPOBHE

BAINC apxwutekTypbil |

BAIC apxutektypbl Il v Bbiwe

NKYC TPUYM® [

BbigeneHHble OB / XWDM
unm
undpoBbie kaHanbi no LICC

Komangbi P3A:
JneKTpUyeckue
CUrHanbl
4 )

N 14

KoMmyHMKaLMOHHbIN
uHTepdenc
M3K 61850

AuckpeTHble
BXOoAb! /

BANC apxutekTypbil | nc

Komangbi P3A:
GOOSE
coobuieHuns

NKYC TPUYM® 11 NMKYC CP24 / MKYC CKO

BbigeneHHbie OB / xXWDM
unm
umndpoBble kaHanb! no LICC

Komanpbi P3A:
JnekTpuyeckue
CUrHanb!

4 1Y

[uckpeTHble
BXxoAb! /

AuckpeTHble
Bxogb! /

Komangb! P3A:
JneKTpUYeckue
|, CurHanbl

A 14

BAIC apxutektypsbl Il u Bblwe nec

\ ] 14

BbigeneHHbie OB / xWDM MKYC CP24/TIKYC CKO

unu
umndpoBble kaHanb! no LICC

Komangbi P3A:
GOOSE
coobuweHus

AuckpeTHble
BXxoab! /
BbIXOAbI

KoMMyHUKaLMOHHbI
nHTepdenc
M3K 61850

Komanpb! P3A:
JneKTpuYeckue
CUrHanb!
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AWATHOCTUKA U KOHTPOI1b B MKYC TPUYM®

CamopmarHocTika paboTbl yCTpOCTBa U (hOPMMPOBAHNE ANATHOCTUYECKNX CUTHANOB

KoHTponb kaHana cessu mexay MNC
MOCTOSIHHBIE U HENPEPbIBHbIE KOHTPOSb HANNYMS NPUHUMAEMOrO CUrHana w
MOHMTOPUHT OLLINBOK B kaHane
N3MepeHune 3a4epXK1 KaHana kak aBTOMaTU4YeCKUM NePUOANYECKUM NETNEBLIM
TECTUPOBAHWEM, TaK U PyYHbIM, UHULMMPYEMbIM NepcoHanom Yepes MYM Ha
nepeaHeit naHenu unu B npuknagHom MO HMI3UMF wa MK

1 (POPMUPOBAHIE CUTHAIOB €r0 HEMCMPABHOCTEN W NpeayNpexaeHUN

MMpu paboTe No cxeme «TOYKA-MHOrOTOYKa» KaXabli 13 kKaHanoB mMexay aymsi MNC

KOHTPOSMPYETCA He3aBUCUMO OT ApYruX

KoHTporb Hanuuus onepatuBHOIO TOKa ANs YNpaBneHnst AUCKPETHbIMI BXOZaMM
nepegatunka B MKYC TPUYM® [

KoHTponb 06MeHa GOOSE coobueHusmu B MKYC TPUYM® L|
MogkntoyeHue aatumka oTkpbiTs asepent B LAT YMACK

O6o3HaTeHHe IO
MDB3K 61850

LPHDI1 .PwrFail

LPHDI1.RAMHealth

LPHDI1.ROMHealth

LPHDI1.CPUFail

LPHD1.DIOumntSt

LPHD1.AuxIOUnitSt
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HXXMHWUFPMHT

®YHKLUWUX PETUCTPALIUK B NKYC TPUYM® [ W)

Peructpauusi ¢ MeTKaMn BPEMEHU B XypHanax cobblTuin cpabaTtbiBaHui Ha nepedady v npuem komaHg P3A,
HeucnpaBHOCTE, NPeaynpPeXaeHNA, MaHUNYNSALMA C YCTPOCTBOM 1 ynpaBneHus kntovamm LUAT YMACK

®opmuposanue ocuunnorpamm B hopmate COMTRADE npu cpabatbianum NMKYC TPUYM® Ha npuem nnm
nepepavy
HesaBucumble pyr OT Apyra XypHanbl B dHeproHesasucumoit namsti MKYC TPUYMO:

XypHan cpabatbiBaHUi: COBLITUS O cpabaTbiBaHWW Ha MPUEM 1N nepeaady KoMaHa

UHbopmaunoHHbIA XypHan B NMKYC TPUYM® [: cobbiTus 0 curHanax Ha AUCKPETHbIX BXO4aX KOMaHL ¢
ANUTENbHOCTLI0 MEHee 3afepXkku Ha cpabaTbiBaHne

onepaTMBHbIN XypHan: cobbITUSA 0 JENCTBUSX NPU ONepaTUBHOM U TEXHUYECKOM 0BCMyK1BaHWM
TEXHONOrMYeCKUM XypHan: cobbITUS O HEUCNPABHOCTSX U NpeaynpeXaeHuMsX
XypHan ocuyunnorpamm: copmmupoBaHHble ocuyunnorpavvsl COMTRADE
XypHan cobbITuin 6e3onacHocTH: CobbITUs, CBA3aHHbIE C UB
PepaktuposaHue xypHanos B NMKYC TPUYM® He BO3MOXHO

Bce xypHanbl, kpome ocuunnorpamm, coxpaxstotest Ha aucke MK B dhaiine ¢ HepegakTupyembim popmMaTom
(BO3MOXHO KOMMPOBAHUE B CTOPOHHWE MPUIIOXKEHMS )

TEA

15
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HXMWMHAFPMHT

WHAWKALWA N CUTHANTU3ALIUA NKYC TPUYMD KoH

/HOouKaums Ha ceeToamnodax NepeaaHHbIX 1 NpUHATLIX komaHa P3A, HencnpaBHOCTEN M NpeaynpexaeHnii
MECTHbIM 1 AUCTaHLMOHHBLIM COPOCOM ee cpabaTbiBaHMS

YnpasneHue namnamu curHanusauy LAT YMACK ¢ MecTHbIM 1 AUCTaHLMOHHBIM COPOCOM KX cpabaTbiBaHms
YnpasneHue koHTakTamu curHanusauuin LWWAT YMACK Ha MC apxutekTypsl |, rae otcytcteyetr ACY T

OoHuR & BNNK1 Il ENnK2 |Cur|nnu:aum war VﬂAGKI I Bxoabl CUrHanU3auwin I
Nuranne @)
=" o o | (e Jo o
HemcnpashocTs o 1) 18
S crarve® craye O °
n me
peaynpexacime © i . X (E—
F vz = = | ([(sact ssenen ] ®
Crarye @ || Crarye @ S oy
SAC1
Les @ Los © Craye @ Crne® Y seiBsa0H ] ©
| HL3 Cpatatuisanne NP
Zol_—0 110 110 °
MK 81850 i R - -
NoprA@ MoprB @ 1724 1724 — =le LIXORbLI GATHANUIAUMR
Test @ Crarye @ CruteQ (Boynonan cursanuasuns [s]
Ethemet  USB T el o
. Tipeaynponasse
I'%“i Koo e | [reyTryee—— N ||
JI = e P, o
.....
110 sl | o o

CurHanusaums 8 ACY Tl no MMS (M3K 61850-8-1) n 104-my npotokony Ha MC apxutekTypsl |, rae
OTCyTCTBYET aBTOMaTM3auus cornacHo MOK 61850

TEA

16
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KOMMYHMWKALIMOHHbIN UHTEPDENC MK 61850 HOHIATEA

[sa nopta Ethernet A 1 B B kommyHukaLuoHHOM MHTepderce MK 61850 ¢ noaaepkkon Kak ONTUYECKUX, TaK U
anektpuyeckux SFP moaynen

B MKYC TPUYM® L o6meH komaHgamm P3A, cogepxatiumucs B noctynatowymx n nybnukyemoix GOOSE
COOBLLEHUSIX, C APYTUMI YCTPONCTBaMMU

Bbigava curHanusaumi 8 ACY TIM v npuem komaxg ynpasnenus us ACY Tl no MMS

Bbigaya ocumnnorpamm B popmate COMTRADE uyepe3 koMMmyHuKaLMOHHbIN HTepdenc MIAK 61850 ¢
nomoLubto cepauca File Transfer

Moopepxka pe3epBupoBaHnst obMeHa gaHHbiMu no PRP
CMHXPOHM3aLMs BPEMEHMN B YCTPONCTBE YEPE3 KOMMYHMKaLMOHHBIN HTepdenc MIAK 61850 no SNTP n PTP

Moopepxka ABYX KOMMYyHMKALMOHHbIX MHTepdeiicos MAK 61850 ons BAIC, rae MK 61850
o6meH GOOSE coobLeHnsaMi npon3BoamMTCs N0 OAHOM NOKanbHOM
BbluMcnuTenbHOM ceTi, a 06meH ¢ ACY T no MMS v cvHXpOHU3aLMS BpeMeHH MoprA@ ToprB @
ot cepBepa Bpemenn IMC - no gpyroi Test O sim ©Q
BkntoyeHme 1 BbIKMoYEHME TECTOBbIX pexumoB cornacHo MIK 61850
17 000 «HOHUTEN NHXMHAPUHI Www.uni-eng.ru

MPOrPAMMA HMI3UM HOHIATEAN

Pabota ¢ MKYC TPUYM® kak on-line, Tak u off-line

MogxmoyeHue k NKYC TPUYM® nokanbHo no nopty USB v nokanbHO unv yaaneHHo Yyepes NoKanbHY0 1
koprnopaTueHyto ceTb no nopty Ethernet

Wl HvizumF - m] X
Co3pnaHvie, N3MEHEHWNE N COXPAHEHWE Ha @DW nﬂé; Oouous \
= I Konpurypaums  Cratyc  Onepauwn
aucke MK koxdpurypauumn MKYC TPUYMO, .
o 'YnpaeneHue KoHpUrypaumeit
ee 3aMCb B YCTPOICTBO 1 YTEHNE U3 HETO ' e —
o PesyneTat: MokazaTe KondHrypaumio ->
3al'py3Ka B KOMMyHVIKaLl'VIOHHbIVI Kotipurypupoeatme ycTpoiicTea
I/IHTequePIC M3K 61850 n Bblrpy3Ka M3 @) Mepeas Apurertypa MIBC 1 T
. o () Bropan Apuexrypa MJIBC 2
Hero cid caina
HMHEHHHE nHTepdedicst Tlo, Ep:KKa H pac: 0C AHEHHE 0C SCTBIACTCA
TecTUpOBaHME 1 MOHUTOPVH TEKYLLEro I e
® “IA|I/IH)KVIHVIPVIHF
COCTOAHUA irepdeics i ‘
o ¢J‘M1 nwz onT. nopt 1 onT. nopr 2 ‘\ ;IJWH MlIgA
UYTeHue XypHanos CoBbITHIA 1 m s @ o -
OCLI'MnnorpaMM Sn. nopr 1 O onm. E1(emL, G.7¢ - () onr. EL(CM, G.7C
3. nopr 2
- Herousne 3neKTpHKa
CoxpaHeHue cumtaHHomn u3 MKYC N
TPUYM® nHpopmaummn Ha aucke MK < >
Cratyc: OtkntoueH Tun nogwmtoueHuns: SN:  Wmsa nonesoeatens: Pone:
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MPOrPAMMA HMICID HOHIATER

lMapameTpupoBaHme KOMMYHUKaLMOHHOTO uHTEpternca MIK 61850
Moaaepxka hopmaTos thannos cid, icd, scd, ssd u iid
pPOCMOTP M U3MEHEHME HaUMeHOBaHWI komaHg P3A
\3ameHeHWe CEeTEBbLIX HACTPOEK 1 HAMMEHOBAHMS YCTPOCTBA
KoHdurypaums (cosganve, peaaktupoBaHune, yaaneHne) Habopos gaHHbIx (Dataset)

@ HMICID - C\Users\V. Harlamow\Desktop\PKUSSKOed2_|dname.cid - [m] X
KoHdhurypaums napameTpoB 0TYETOB
(Report) .
e [lo6aeuTs Habop gawke | | flobasurn GOOSE | | [loGamuts oruer Ao6aeuTe, noanMery
KOHct)MrypaVuMﬂ ny6nMKyeMbIX GOOSE EE gg% H-Mod " Contmllablen::z:::rated |
C006L|.||GHV|V| i - LccH E-Beh Enumerated status
B tz i g:;"sll E- Health Enumerated status
LD - RXO1 - NamPIt Logical Node name plate
OCyLU.eCTBneHVle noﬂnMCKM Ha BXO,D,HLLI,VIG "tzt;:“él & LEDRs Cugntmllable single suint
GOOSE coobuieHus o
CoxpaHeHHe 13MEHeHHs KOHAUTypaLym B e e >
copmar cid gns sarpysku 8 [NKYC TPUYM® Tosseps ol £ 21 orvens

JKCNOPT MHopMaLIM M3 HABOPOB AaHHbIX, 0TYETOB, BXoAsALMX W ucxoaswwwmx GOOSE coobuieHnin B hopmaTt
Tabnuy Excel
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MPUMEHEHMUE: KAHATNbI NEPEOAYY KOMAH[ P3A NO CXEME «TOYKA-TOYKA» HHIATEA
NCA nce
r 1 I 1
LL3T OB BiigeneHHble OB LLI3T OB
| 1 wnm T — 1
Komanab! P3A xWDM ¢ Bb'ﬂeneHHOﬁ A Komange! P3A
NCA-MNCB = NCA-MNCB
—3 —
NMCA nce
O6opynoBanue uce O6opynoBanve
ucc ucc
Kanan ceasu ICA-NCB \
3T LUC LW3T UC
1 1
Komanpgb! P3A MNMKYC NMKYC Komanpgb! P3A
NCA-MCB CA-NCB
y N TPUYMD TPUYMD y »
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NPUMEHEHUE: BECLLOBHOE PE3EPBUPOBAHUE KAHAIIOB CBA3W B KAHAJE NEPEOAYU GRS

KOMAH[ P3A MO CXEME «TOYKA-TOYKA»

Bo3MOXHbI CrieaytoLLme BapuaHTbl opraHusauus 6eCLLIOBHOTO pe3epBMPOBaHMS KaHaroB CBA3M (NyTei nepesaym
LUMPOBLIX JaHHbIX, Cogep)aLlnx MHgopmaumio o komaHgax P3A)

ABa kaHana cssiau no LICC

[1Ba kaHana cBs3u no BblaeneHHsIM OB

oavH kaHan cea3u no LICC v gpyroit no BbigenerHsim OB
ncA

! " andiihdhiR

ncB
0O6opynoBaHue Lcc O6opynoBaHue
lucc ucc
2-0i kaHan ceasu MC A -TC B \

1 —
BbigeneHHsie OB

ReA RYE o e ReA s
: XWDM c BbiaeneHHomn A 2
¢ N TPUYMD g TPUYMD , N

©
1-it kaHan ceaau IC A-NC B

[Mpun 0TKa3e OAHOrO K3 KaHaroB CBSA3M B pexime beclosHoro pesepsuposanus B NIKYC TPUYM® cpabaTbiBaeT
npeaynpeanTenbHas curHanuaaums

EA
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NPUMEHEHUE: NPUMEP KAHANA NEPEAAYU KOMAHA P3A MO CXEME «TOYKA-MHOIOTOYKA» C

NEPEMPUEMOM OAHHBIX

MCA NncB
0B 06opynoBaHue 0B
® uce @

Kanan ceasu ICA-NCC Kanan cazu ICA-NC C

Kanan cessu ICA-TNCB Kanan casau ICB-NC C

Komanab! Komanab! Komanab! Komanab! Komanpe! Komanab!
NCA-NCC MNCA-NCB NCA-NCB MNCB-NCC ncB-ncc ncA-ncc

Kananbl nepeaaun komaHz P3A no cxeme «Touka-MHorotouka» no LICC opranuaytotcs 6e3 nepenpueMoB KOMaHa
P3A Ha npomexyTouHbix MC He Tonbko mexay MKYC TPUYM®, Ho n, 4T KpaiHe BaxHo, B camux NKYC TPUYM®

lMepenpuem gaHHbIX 0 koMaHaax P3A B 060pyaoBaHW CBA3N — YBENNYEHNE HAAEXKHOCTM 3a CHET YMEHbLLEHMS
yncna ToYek 0Tkasa, YTo BaXHO npu HONbLLOM YKChe NPOMEXYTOYHbIX MNC

22
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MPUMEHEHME: NPUMEP KAHANA NEPEOQAYM KOMAHL P3A MO CXEME «TOYKA-MHOFOTOYKA»  HUHIATEA

NcA fncc
| | e
O6opynoBaHue W\ O6opynoBanue

ucc ©

0O6opynoBaHue
lcc

3T LUC
1

nKyc

Komanpgb! Komanab! TPUYMOD Komanab! Komangb!
NCA-NCC MNCA-MNCB nce-ncc ncA-ncc

.

Komangp! Komanae!
NCA-NCB NCB-MNCC

Mpu nepegave komaHg P3A no cxeme «TOUKa-MHOrOTOMKa» Kaxabli LMdpoBO KaHan cea3n mexay asymst MNC
MOXHO NPOMOXMTb N0 CaMOMy KOPOTKOMY 1 HagexHomy nytv B LICC
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NPUMEHEHUE: NPUMEP KAHANA NEPEAAYU KOMAHA P3A MO CXEME «TOYKA-MHOIOTOYKA» C

PE3EPBUPOBAHVEM HOHUTER

ncA ncc

[y —ee—
T m T—

ucc ucc

1-b1¥i kaHan ICA-TNC C

2-oi kaHan ICA-TC B

T
2-oi kaHan ICB-TC C

2-oitkaHan NCB-NC C

2-oitkaHan ICA-NC C 2-oit kagan NC A-MC C

O6opynoBanue
lucc

1-bi kavan ICA-NC B

1-biit kaHan QB -MC C

3T LiC
= 9 s

3T Lc

NnKyC
TPUYMO
1 1 LW3T LUC
1
KomaHgel  Komakgel NKyC K 1 K 1
USRS Rl TPUYMO nCcBonce ncA-ncc

Komangs! Komanab!
NCA-NCB NCB-MNCC
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NPUMEHEHUE: NPUMEP KAHANA NEPEAAYX KOMAHA P3A MO CXEME «TOYKA-MHOI OTO4YKA»

Nno OB
NncA nce ncc
1 — | |
LLI3T OB LI3T OB W3T LiC
1 1 1

nKkyc 0B nKyc OB nKkyc
TPUYM® ® TPUYM® TPUYM®

®

KawanNNC A-TCC Kawan NCA-TCC

KawanMC A-TCB

Kanan NICB-1C C

Komangw! Komangp! Komaupp! Komanab! Komanapi Komanpgb!
NCA-NCC MNCA-NCB NCA-NCB nNCB-MNCC nce-ncc ncA-ncc

Mepenpuem komaHa P3A ocywectensetcs mexay nuHenHsIMu nHtepdgerncamu NKYC TPUYM® Ha
npomexyToyHbix MC

HXXMHWUFPMHT

Ko

TEA
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NPUMEHEHUE: NPUMEP KAHANA NEPEAAYX KOMAHA P3A MO CXEME «TOYKA-MHOI OTO4YKA»

MO OB C PE3EPBUPOBAHUEM
ncA ncc
— —
3T 0B 3T 0B
1 1

oB
/&\

1-biii kKavan NNC A-NC C

2-oit kaHan NC A-TC B

1-bii kaHan NC A-NC B 1-biikaHan NCB-NCC

t 1

Komangb! Komanae!
NCA-NCC MNCA-MNCB

A :

Komange! Komarge!
ncB-ncc nCA-ncc

Komanab! Komanab!
NCA-NCB nNCB-MNCC

HXMWMHAFPMHT

Ko

TEA

26 000 «HOHUTEN NHXMHAPUHI

WWW.uni-eng.ru




3AKNMKOYEHUE HOHIATEA

MKYC TPUYM®, npeaHa3HaueHHbIn ans nepegayn 0o 32 komang P3A mexay BATC Bcex apxuTekTyp no
BblaeneHHsIM OB, cuctemam xXWDM u uncpoBbIM ceTam cBs3m ¢ uHTepdencamm C37,94, E1 n Ethernet Ha
ypoBHsx L2 1 L3 kak no cxemam «To4Ka-TouKay, Tak U «TOYKa-MHOroTOuKay, obecneynBaeT

COBMECTMMOCTb Ha kaHanbHoM yposHe ¢ MKYC CP24

HW3kue TpeboBaHMS K MPOMYCKHOW CNOCOBHOCTM KaHanoB: Ans nepeaayn 8 komaHg 3a ykasanHoe B HT[] Bpems
Tpebyetcs 64 kbut/c, a ana 32 komaHg — 256 kbut/c

NOCTOSIHHbIN U HENPepPbIBHbIA MOHUTOPUHT KaHanoB cBsA3n Mexay MC

Bpems nepeayn komaHg He 6onee 10 mc, Bknoyas Bpems cpabatbiBaHus NpoMexyTouHbIx pene Ha BANC [-oi
apXuTEKTYpbI

BbICOKYH) HA[leXXHOCTb, MO3BONSIOLLYI0 NepeaaBaTh KOMaHbl py BEPOSTHOCTM GUTOBbIX OLWKGOK B kaHane 103
(NpUHLUMNKanbHo HegoCTkMO Npu npsimoit nepegadve GOOSE coobuennin unu R-GOOSE coobLyeHnii no
LiCC)

BEPOSITHOCTb NPUEMA NOXHO koMaHabl MeHee 1020
GeCLUOBHOE Pe3epBUPOBaHME KaHaNOB CBA3M NPU €ro HeoBXoaUMOCTH

MKYC TPUYM® cooteTcTByeT koprniopaTusHomy npocounto MIK 61850 MAO «PCK E3C»
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B HALLEM NINLIE Bbl HAWAETE HAIEXXHOTO NMAPTHEPA-AfSPEEHVS BALLX 3AIAY

28

CNACKBO 3A BHUMAHWE

Odpuc: MpousBopcTBo r.Mocksa: CepBUCHbIN LIEHTp:

111024, Mocksa, yn. 2-as1 KabenbHasi 4.2 cTp.1, 111024, Mocksa, yn. 2-as KabenbHas 4.2 cTp.1, 111024, Mocksa, yn. 2-as KabenbHas 4.2 cTp.1,
Tepputopus 3aBoga MKM Tepputopus 3aBoga MKM Tepputopus 3aBoga MKM

TenedoH: +7 (495) 651-99-98 TenedoH: +7 (495) 651-99-98 TenedoH: +7 (495) 651-99-98

E-mail: info@uni-eng.ru E-mail: info@uni-eng.ru E-mail: tso@uni-eng.ru

MpousBoacTBo r.Yebokeapsl:

428019, Yebokcapbipyn=pyicTaHLmnonHas, 4. 1
TenedoH: +7 (495) 651-99-98
E-mail: info@uni-eng.ru
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