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XVNWHUPWHI

MPEAMNOYTUTENBHBIE TEMbI KOJITOKBUYMA-2019 SC B5 CIGRE (1) HOHIATEN

* PS 1 - WUcnonb3oBaHue aaHHbIx CBU ansa noBbiweHus apcpextnBHocT P3A 1 cuctem
aBTOMaTU3UPOBAHHOIO ynpaBreHus
* |cnonb3oBaHue AaHHbIX CBY Ans noBbILWEHWS TOYHOCTU MOZENEN SHEPTOCUCTEM U KOHTPONS
N3MEPEHMI
* KoHuenuuu agantusHbix P3A ¢ ncnonb3oBaHnem aaHHbIx CBU
* (Cxembl P3A, noctpoeHHbIx Ha 6a3e npumeHeHns CBW: HoBble NpUHLMMbBI NOCTPOEHNS PE3EPBHbIX
3awmt, AJTAP 1 BnokvupoBKM OT Ka4aHui, BKITHOYEHWE C ynaBnmMBaHMEM CUHXPOHWU3MA W
pecuHxpoHm3aums 33C u ap.
* [loBblweHune aghdektnBHOCTM MTHP, akcnnyaTaumm P3A 1 aHanu3a TEXHONOTMYECKUX HapyLUEHWI C
“crnonb3oBaHneM AaHHbIx CBU
= PS 2 - Bpems B cucremax P3A - UCTOYHMKM TOYHOrO BPEMEHU U MeTOAbI Nepeaaymn
CUrHanoB TOYHOro BpeMeHU (CUHXPOHMU3aL M)
*  MCTOYHMKM TOYHOrO BPEMEHN W NPUCBOEHNE METOK BpemeHu cobbiTuam B P3A 1 cuctemax Ha Hase
CBW, Bonpocbl obecneyeHnst Tpebyemoin TOUHOCTU CUHXPOHU3ALMM

®  VIHXMHUPUHT CMCTEM CUHXPOHM3aLMM M Nepeaayn METOK BPEMEHW NpU peanuaaLuy WiHbI
npouecca no craHgapty MOK 61850 ans uenen 3awmThl 1 ynpasreHus

* TeCTMpOBaHWE UCTOYHMKOB TOYHOMO BPEMEHM W Nepeaayn MeTok TOYHOrO BpEMeEHU Npy BBOAE B
SKCMnyaTaumto

* Oxupmaemoe noseaeHue dyHKUMA P3A npn notepe 1 BOCCTAHOBMNEHUI CUHXPOHI3ALMM BPEMEHH
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XKHKVUHNPWHI

MPEANOYTUTENBHBIE TEMbI KONIOKBUYMA-2019 SC B5 CIGRE (2) HJOHUTEN

* PS 3 - NepcneKkTMBHbIE TEXHONOrMU MEXCTAHLMOHHOMN CBA3MW, MUrpaLms LU poBbIX

kaHanoB ansa P3A B ceTn Ha 6a3e nakeTHOM KOMMYTaLUm

*  Mwurpauus kaHanos P3A B ceTu ¢ NnakeTHOM KOMMYyTaLMEN 1 NePeaoBON OMbIT perfiaMeHTUPOBaHMS
TpebOBaHMIM K HAM, TECTUPOBAHMS, BBOAA B AKCMITyaTaLMio M MOHUTOPUHra

* TpeboBaHus K NPOM3BOAMTENBHOCTW KaHaIOB M CETEN CBA3W, Nepeaaya aHHbIX U yrpaBneHne ans
cuctem P3A

* PasgeneHve faHHbIX, BKIKOYas UCMOMb30BaHWe BupTyanbHbix ceteit u WDM (BonHoBoe
pasgeneHve kaHanos) ans P3A v MeToabl aHanu3a npou3BoaUTENbHOCTH

* 3ameHa nocnegoBatesbHbIX I/IHTep(beFICOBI TEXHOMNOrnK, Tonosiornn, orpaHn4eHna U aHarnmsa onbiTa

B pamkax PS 3, koTopasi Hanbonee nHTepecHa cneyuanuctam B 0bnactu cBssu B
anektpoaHepreTuke (SC D2 CIGRE), 6b1n0 npeactasneHo 9 Aoknaaos (ctaten) U3 7 cTpaH
(Tpu n3 CLUA v no ogHomy 13 'epmanuu, AnoHuw, LLiseumnun, Poccium, ApreHTUHbI 1
LLIBeiuapum)
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KOZINTOKBUYM-2019 SC B5 CIGRE: Mﬁ(ﬁ._viféulr\
AOKNAAbI NO NPEANOYTUTENIbHOW TEME PS 3 (1)

A. Jahr, A. Gorbing, lepmaHua | KaHanbl Mexgy nogctaHumamMu Ang auddepeHumansHbIX 3alut
S. Schneider NUHWIA Yepes ceTu cBa3n, basupyomecs Ha TexHonorusax MPLS
Apostolov, A. CLLA [MpuMeHeHne nepefaBaembix Mexgy nogctaHuusmm GOOSE
Co06LLEHNI
H. Yamakawa, AnoHus Pene cuctembl auddepeHunanbHon 3awuTbl IMHIK,
T. Mori, A. Kasori, ncnonb3yoLee KOMMyHUKaLnoHHbI Ethernet cepauc
K. Hyodo
Guillermo Dominguez | ApreHTuHa | PaclumpeHue BO3MOXHOCTEN CXEM CBSA3W A1 3aLLMT C
Stagnaro, Martin ncnonb3oBaHnem R-GOOSE coobuieHui
Quevedo
P. Robertson, CLLA PeLueHne HeoTbeMMeMoi Npobnembl nepesoaa
K. Fodero, C. Gray nocrneaoBaTenbHbIX KaHanos pene 3awut Ha cet MPLS
V. Skendzic, CLUA lcnonb3oBaHne MynbTUNEKCUPOBAHUSA C pasfeneHnem QnvH
N. Fischer, J. Sykes, BOJTH NS NPUIIOXKEHUN 3aLLMT JTUHWIA
D. Day, K. Fennelly
A. Johnsson, LLiBeums Murpaums ot SDH/PDH k MPLS ans anddepeHumanbHbix
P. Kriewitz 3aLLMT NUHUIA
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KON/TOKBUYM-2019 SC B5 CIGRE: MHXVHUPUHT
~ HUTEN
AOKNAAbI NO NPEANOYTUTE/IbHOU TEME PS 3 (2)
V.A. Kharlamoy, Poccust BbI30BbI Npu NpUMeHeHn kaHanos Ans P3A B CETSAX C NaKeTHON
V.V. Gramashov, KOMMyTaLmen
S.E. Romanoy,
A K. Khasanov
K.P. Brand [LBeiuapus | PasgeneHne gaHHbix u TpeboBaHus cuctem P3A

= [1aTb AOKNAA0B KacatoTCs NPUMEHEHNA MEXKCTAHUWOHHbBIX KaHanoB CBA3U ANA 3allnT NAHWIA

= Kpowme Toro, WwecTb AoKNaaoB kacatoTcs TexHonorn MPLS unu, no kpanHeit mepe,
YNOMUHAIKOT €€, U B TPEX M3 HUX AeNaeTCs YNop Ha MUTPaLo OT KIacCUYECKUX CUCTEM
cBs3n k MPLS

= [1Ba poknaaa nocesiieHbl ncnons3osaHnio R-GOOSE (Mapwpytusmpyembix GOOSE)
COO0OLLIEHNI MO MEXKCTAHLIMOHHBIM KaHanam CBs3u

= HekoTopble AOKMagbl 3aTparnBatoT TEMY CUHXPOHM3ALMM (Kak CUHXPOHW3ALMIO OT CEeTH
CBSA3M, TaK 1 ucnonb3osaHue PTP 1 GPS)
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KOZINTOKBUYM-2019 SC B5 CIGRE: MHXUHUPUHT
HUTEN

AOKNAAbI MO NPEANOYTUTENIbHOW TEME PS 3 (3)

= CneumanbHbin goknaguuk (Ppea LLtenHxaysep, Asctpusa, OMICRON)
CTPYKTYpMpOBan Aoknaabl No Tpem HanpaBfeHUAM

* [ndhdepeHumansHble 3awmtol nuHnia (A3J1) n MPLS (5 goknanos 3 'epmanum,
Anonum, CLUA, Weeuum 1 Poccum)

* R-GOOSE coobuyeHus (2 noknaga n3 CLUA n ApreHTuHbl)

* (CeTeBble TEXHOMOMM 1 yripasneHne aaHHbIMK (2 goknaga s CLUA n
LLBenuapun)
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HAMPAB/IEHME 1. MR HT
HATEN

ANGSEPEHLIMAJIBHBIE 3ALLMTBI IMHAA U MPLS (1)

= Opa cetert SDH noaxoamT K KoHUY. KOMMNOHEHTBI 3TKX CETEN U 3anacHble YacT CTaHOBSATCS
HeJOCTYMHbIMYU, NPEXHUE NOCTaBLLMKM BOMbLLE HE 3aMHTEPEeCcoBaHbI B NOAAEPKKe JaHHON
TEXHOIIOrMH, T.K. OnepaTopbl CBSA3M, KOTOPbIE ABMAKTCA OCHOBHLIMM MOTPeOUTENAMY
TENEKOMMYHMKALMOHHOrO 060pYyA0BaHNS, pa3BepThIBaOT CETU C MAKETHOM KOMMYyTaLMEN.
[To HekoTopbIM oLeHkam apa SDH obopynosaHus gomkHa 3aepwntbes K 2030 roay.
OTmeueHo, YTo Hanbonee NePCNEKTUBHOMN anbTEPHATUBOW SBMNSETCS NEPEXOL K CETAM Ha
6a3se TexHonoruit MPLS. B 3aB1CMMOCTM OT NPeAnoYTEHNIA, BOSMOXHbI pasfinyHble
cTpaTermm murpasum.

= B HacToALWM MOMEHT BpEMEHM B 60MbLLMHCTBE YCTPOCTB P3A 4515 NOAKMIOYEHMS K CETAM
cBsA3n uHTepdencel C37.94. Beraet Bonpoc o peanusauum B yctponctsax P3A
nHTepdeicos Ethernet gna paboTbl No CETAM C NAKeTHOM KOMMYyTaLMK C LenbLo bornee
ONMTUMASIbHOW peanunsauum CUCTEM.

= OdhekTnBHOCTb paboTbl cucTeMbl P3A, ncnonb3yoLein kKaHasb! CBA3W, 3aBUCKT Kak OT
napameTpos ycTponcts P3A, Tak 1 OT napaMeTpoB KaHana ceasu. [logHumancs Bonpoc o
TOM, 4TO 6b1110 Bbl NONE3HO, ecnm Bbl cneuranucTbl no P3A Hayunnucs hopmynmpoBaThb
cBOM TpebOBaHWS K KaHanam CBS3W Ha S3bIKe CNELMannCTOB Mo CETAM CBS3U, U TaKUM
oBpa3om cneumanucTbl No ceTam CBA3K CMOrnM Bbl NPeaoCcTaBUTL Hambonee Noaxoasime
ans yctponcts P3A kaHanb!
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HAMPAB/IEHME 1. MixcHMBHT
HATEN

ANDDEPEHUUANBHDIE 3ALLUTBI TMHUA N MPLS (2)

= B HacTtoswwee Bpemsi A3J1 ncnonb3yoT COOCTBEHHbIE MPOTOKOMbI 0OMeHa MHGopMaLen no
KaHasiaMm Co CKOpOCTbto 64...512 KBuT/C M HECOBMECTUMbI Ha KaHanbHOM ypoBHe. Gopmat
SV cornacHo MJK 61850, koTopbIn 1cnonb3ayetcs BO BHYyTpUCTaHUMOHHbIX JIBC, Bpsg nu
BypeT wmpoko ucnonbsosatbes Ana A3J, 1.k, TpebyeTtcs kaHan Mexay obbekTamu nopsaka
10 M6wut/c. MNpocTo HepasyMHO BbIAENATb TaKyko NoNocy noa oaunH kaHan ans A31. Ans
pabotbl A3J1 gocTaToyHa YacToTta anckpeTmsaumm okono 1 kl', T.e. TpeboBaHMs K nonoce
KaHanoB MOryT BbITb CHUXEHBI. Bbifio 6kl None3Ho caenath cneyuanbHbii npodunb SV ans
A30. Mpw atom A3 pasHbix nponssoguTenen ByayT COBMECTUMbI Ha KaHaNbHOM YPOBHE.

= [logHAT BOMPOC, HE HacTaso /i BpeMsi BbINOMHATL BBOZ B dKcnnyaTtauuio kaHanos ans P3A
He3aBKCUMO OT HanU4Ks NOAKITIOYaeMbIX K HAM ycTpoincTe P3A. T.e. npon3sBoanTcs Hanaaka
kaHanos ansg P3A, a fanee ycrpoictea P3A noaknoyatoTes K kaHanam 6e3 yyactus
CNEeLManuCToB NO CETAM CBS3W, U BCE rapaHTUPOBaHHO paboTaeT. OTMeYeHo, YT ANs
peanu3aLum Takoro noaxoaa Heobxoanmo OTCYTCTBME OLUMOOK B 06EMX YACTSAX NMPOEKTHBIX
PELUEHUIN, OTHOCALLMXCS KaK CETSM CBA3M, TaK U K ycTporncTteam P3A, 1 noHMMaHwe Kak
Hanaguvkamu obopynosaHus P3A, Tak 1 Hanaguukamm ceTen cBs3n 0COBEHHOCTEN KaHana
ons P3A. B crnyyae BO3HWMKHOBEHWS Kakux-nnbo npobrieM B MHGOpMaLOHHOM 0OMeHe
Mexay ycTpoictBamm P3A 4acTo paspeLlnTb UX He BO3MOXHO 6€3 0QHOBPEMEHHOTO
NpMBREYEHMs CneuranmcToB no obopyaoBaHnto ces3mn 1 yctponcteam P3A.
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HAMPABJ/IEHME 2. MR HT
HATEN

MAPLWIPYTUSUPYEMbIE GOOSE COOBLUEHUA

= Ha HekoTopbIXx 06beKTaX yxe BHeApeH obmeH «HopmarbHbiMy GOOSE cornacHo MAK
61850 coobLieHnaMY Mexay noacTaHUusMK. Ho BCe 3Tu pelleHns TpebytoT
TYHHESIMPOBaHWS UMK opraHu3aLmm wntosa/npoken. MapwpyTusmpyemoe GOOSE
coobuieHne (R-GOOSE) aTo 6asupytoLwmics Ha IP cepBuc, KOTOpPbI NO3BONSET
ncnonb3oBaTh 6onee AOCTYMHbIE TENEKOMMYHUKALMOHHbIE IP cepBuchl Ans
MEXCTaHLMOHHOM0 06MeHa. JTO OTKpbIBaeT Honee LUMPOKYo 06nacTb UX NPUMEHEHNS, Kak
TonbKo yctponcTtea P3A HaunyT nopaepxusate R-GOOSE.

= CywectsytoLine nunoTHble npoekTbl ¢ R-GOOSE He npeaycmaTpuBaloT Kakme-nmbo Mepbl
no obecneveHnto MHGopMaLMOHHON 6E30MacHOCTM ANs YNPOLLEHWS peanu3aLmm CUCTEMBI.
OTO MOXET BbITb 1 He Npobriema B COBCTBEHHOM TENEKOMMYHUKALIMOHHOM CETH
aHepronpeanpusaTus. Ho npu otnpaske R-GOOSE yepes ceTh onepaTtopos CBA3M
HeobxoauMo NpeanpUHUMATL MepbI Mo 0becneveHnto MHGoPMaLIMOHHON Be30nacHOCTH,
Hanpumep, cornacHo MAK 62351. [1na atoro HeobxoanMMo BHEAPATL CUCTEMbI YMPaBIIEHUS U
pacnpocTpaHeHust Kntoyei 6esonacHoCcT/cepTUdnKaToB.

= bBbIn nogHAT BONPOC 0 peanusauuy cneunansHoro npoguns mappytusunpyemoix SV (R-SV)
anst A3J1 ¢ MeHbLUIEeN YacTOTON AUCKPETM3ALIMM NS MEXCTaHLMOHHOMO 0bmeHa.
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HAMPAB/IEHME 3. MixcHMBHT
HATEN

CETEBbIE TEXHO/10r'nt U YNPABNIEHUE JAHHBIMWU

= HekoTopble AOKIAAUYMKM CYUTAIOT, YTO NOMOCA NPOMYCKaHWS CeTel CBA3M HaMHOro
npeBblaeT Tpebyemyto coBpemeHHbIMK yeTpoincTBamu P3A (Ha 5-9 nopsiakos). 310 denaeTt
OCYLLECTBUMbIMU HOBbIE MPUHLMMbI ycTporcTB P3A v npefocTaBnseT MHOro MecTa ans
(haHTa3nu.

KomMeHTapui aBTOpa aHHOro Aoknaaa: YBennyeHne CKopoCTu nepeaayn JaHHbIX B CETAX
CBS3M HaKnaablBaeT PU3nNYecKkne orpaHnieHns Ha NPOTSHKEHHOCTb ONTUYECKWUX BOMOKOH —
YBENWNYMTb CKOPOCTb Nepeaayn AaHHbIX npu 6onbLliom pacctosHum mexay MC He Bceraa
BO3MOXHO (3@ padyMHble AeHbIN)

Power Power
['pacouk n3 otyeta WG D2.35 [mw] | [dpm]
Scalable Communication 10 mw ! 10
Transport Solutions Over Optical 1mw | — 0
Networks (Macwwtabupyemble u TX/LED ! — 10
KOMMYHWKaLMOHHbIE B % | 0
TPaAHCMOPTHbIE PELLEHNS MO teW = Ll — - 30

we @R

- odes n )
cor o022

of Gt

ONTUYECKNM CETSM)

1M 10M 100 M 1G 10G 100G
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WHXWHUPWHT

3AK/TIOMEHUE HUTEN

= Cneupanuctbl B obnactu P3A cuutatot HemsbexHon murpauuio ot ceten SDH/PDH k
CETAM C NaKeTHOW KOMMYTaLMeN B CUNY HE3aBUCALLMX OT SNIEKTPOIHEPrETUKN TEHAEHLN

= Haubonee nepcnekTMBHLIMU ABNAOTCSA TexHornorun Ha basze MPLS (MPLS-TP u IP/MPLS)

= B ycrpoirctBax P3A peanusytotcs nHtepdeiicsl Ethernet ons pabotbl no ceTsm ¢
NaKkeTHOM KOMMYTaLMK C Lienbto 6onee onTuMansHON peanu3aLmm cucTem

= [lpu nepexone Kk HOBbIM TEXHOMNOMSIM He0bXxoaAMMO NPEANPUHUMATL MEPbI NO
obecneyeHnto MHGopMaLMOHHON Be30onacHOCTH

* BbIno bbl nonesHo, ecnu el cneyuanucTtsl no P3A Hayumnmuch popmynmnpoBaTh CBOM
TpeboBaHNs K KaHanam CBA3N Ha A3bIKe CreLuanucToB No CETSM CBA3MW, a CNeumanicTbl B
obnactu ceten cBA3M NoHUManu TpeboBaHus K kaHanam yctponcts P3A (cenyac umeercs
HEeKOTOpOoe HeoMNOHUMaHMe)

* [Horga oxugaHus cneyuanucTtos B obrnactt P3A 0T JOCTYMHOM UM CKOPOCTM nepeaaym
[aHHbIX B MEXCTAHLMOHHbIX CETSAX C NAaKETHOM KOMMYTaLMen KaHanoB HECKOIbKO
3aBblLLEHbI
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NHXNNHMNPWUHT

HATEN

HAOEXHOIO

N DA ALl
A OALAH

CIMNACKMBO 3A BHUMAHUE

111024, Mocksa, yn. 2-as KabensHas g.2 c1p.1, 111024, Mocksa, yn. 2-as KabenbHas 4.2 c1p.1,
Tepputopus 3aBoga MKM Teppuropus 3aBoga MKM

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

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

ermg; MpouzroacTro:
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