COXPAHAA SHEPI IO



OO0 «HIM 2KPA»

PykoBoauTenb AenapTaMeHTa
TEXHNYECKOINo0 MapKETUHra

JleoHTbEB U.1O.

3IKPA



LindbpoBasi noactaHuus? Yto 31o?

LindbpoBasi noacTaHUMSA — NOACTaHUMSA, OOMEH JaHHbIMU MeXay
PA3INYHBIMN MOACUCTEMAMMU Ha KOTOPOM OCYLLECTBSIETCS C
NPUMEHEHNEM LM POBLIX NMPOTOKO/IOB NEPEeAaYnN AAHHbIX...

Kakux?

...13 MMPOBOW MPAKTUKM - JIHOOBIX.

3 3IKAAR



A kak B Poccun?

%
OCK .0,

B Poccumn Ha AaHHbLI MOMEHT HET CBOEro ctaHaapTta/npodunsg M3K61850.

Bce peanusyemsble npoekTbl LINC nocTpoeHsbl Ha 6a3e pasnuyHbIX
ApPXUTEKTYP N NPUMEHEHUEM Pa3TINYHbIX NOAXOAO0B.

4 JKAA



OnbIT npuMeHeHna TexHonorum "UundgpoBasa noacraHuma”

2010
/

M3K61850-8-1

OcBOEH CepuiHbIV BbINyCK TEPMUHANOB
P3A u A c nogaepxkon M3K61850-8-
1 B 6a3oBoM vicrnonHeHun, 6e3
NPYMEHEHNS AONOMHUTENbHbBIX
npeobpasoBarenei U KOHBEPTEPOB
NMPOTOKOOB.

\Ef

(2012)

M3K61850-9-2LE

MosiBnexve nepeblX NPOTOTUMNOB
yctponcTe P3A 1 MA ¢ npuemom
aHanoroBbIX CUrHamnoB B LUpoBoM
BUAe ¢ ucnonb3osaHem M3K61850-
9-2LE.

AL

(2013)

_/

MUNOTHbIE NMPOEKThI

MC Yuctononb u NC MaructpanbHas.
lMpoBepka B3anMOAeNCTBIUA YCTPOUCTB
MAC n P3A. lNpoeepka coBMeCTHOM
paboTbl ¢ uncppoebiMu TT 1 TH.

5

2014
4




OnbIT npuMeHeHna TexHonorum "UundgpoBasa noacraHuma”

Huxeropoackas N3C [lonuroH ACY TIl NC BeHel KEMA

dopMUpoBaHUe ONbITHOrO CoznaHve nonwvroHa NMC [MpoBepka B3avMoaenCTBUA [Mony4eH NpoTOKON COOTBETCTBUSA
nonuroxa LINC Pycrugpo B 500/220/110«kB gnsa YCTPOWCTB yrpaBneHus TpebosaHuam M3K61850 Ha
coctase: (UTT mn LUTH attectayun SCADA- npucoeanHeHem ¢ yctpoictea P3A A B
MpodpoTek, KN - 3MA, P3A - CUCTEeMbl U MPOBEPKX BbIHOCHbIMK YCO 1o HesaBucumon naboparopumn KEMA.
3KPA, ABB, Alstom, B3alMOLENCTBUSA M3K61850.

Penematuka). TepMuHarnoe no M3K61850-

8-1n 9-2LE. & UCA IEC 61850 Certificate Lavel A' —)




OnbIT npuMeHeHuna TexHonorum "UundgpoBasa noacraHuma”

MM Tob6on NC MeaoseneBckas NMAO "TpaHcHedTL"
Vcnonb3oBaHue TexHonoruv Ans "MonHocTbio" Ludpoeas Peanusauus asyx LdpoBbIX

1 To6on B o6beme AByX nogctaHuus. PeanunsoeaHbl noactaHuuv gns MAO

komnnekTos LITT u LITH Ha nogcuctembl P3A, MA, MNMCY "TpaHcHedTb".

nuHUsX S00KB. MpuMeHeHbI T, PAC c nogaepxkon M LleHTpanu3oeaHHasa apxuTeKTypa u
yctpouctea P3A n PAC ¢ OK61850-8-1 1 MOK61850-9- OeLieHTpann3oBaHHan apxuTekTypa.
noaaepxkkon M3K61850-9-2LE. 2LE.

7 3IAKAEAAR



MpoekTbl UMGPOBbIX NOACTAHLMIA B paboTe

"poeKTbl BbICOKOW rOTOBHOCTH

191C

2T11C

CTeneHb roTOBHOCTH

BepeHbl . MoHTaM 1 Hanagka MponseoacTeo

@ nNpoekThbie paboTbi

Mpeo6nagalolmnii Knacc HanpsXeHus

110-220B

Knacc Hanps)xeHus

12Nc

6-35KB . 110-220xB 330-750kB

Peanusyemble apxuTeKTypbl

B cooTBeTCTBMM ¢ KoHLenuueil PCK E3C

ApXMTEKTYPa NOCTPOEHWA

P

MMS+GOOSE . MMS+GOOSE+SV LleHTpanu3oeaHHan

@ Cwmewannas

g IAKEAAR



HapexHo. lJoCTynHoO.

HapexHo

MpYMeHsieEM NPOBEPEHHBIE BPEMEHEM PELLEHUS.
MoBbILIaeM yCTOMYMBOCTb K MocneaoBaTenbHbIM
OTKa3aM 3a CYET WUCMoNb30BaHUA eaMHOro
MHpOpMaLMOHHOTO NPOCTPaHCTBa.

53 3aTpaTbl COM3MEPUMDI

KanutanbHble 3aTpaTbl HA BTOPWUYHbIE MOACUCTEMbI
comsmepumbl. PasHuua B ctommoct MeHee 5%

JocTtynHo

O6yuyaem nepcoHan 3akasuuka. [Nposognm
nMpakTUJeckue 3aHsTUs Ha base Toro
obopy#oBaHUs, KOTOPOE OTIPYKAETCA Ha OBBEKTHI.

o 3IKAR



AHanus ctoumocTu ctpoutenbcTBa LIINC

CTOMMOCTb BTOPUYHbIX MOACUCTEM

Lingppoeas INC 103.67% IpaguimonHas MNC 100%

TpaguuunoHHas NC

—»

IaHHble no nogcucremMam

CpaBHuUTesIbHasi CTOUMOCTb
BTOPUYHDIX NOACUCTEM

Lincpposas NC

40% | 50%

© MACMNAC @ P3AuMNA  PAC @ ACYTN
® COMTuliCH @ BM3

10 3KAA



OpraHusauus UHGOopMaLMOHHOM WWKHbI "LndpoBon NogcTaHLUN"

LLiInHa noacTaHLuu

CuHXpoHu3auua: SNTP PesepBupoBaHue: RSTP M3K61850-8-1 (MMS)

LLinHa npouecca GOOSE

& CvHxpoHu3auus: SNTP % PesepBupoBaHue: PRP M3K61850-8-1 (GOOSE)

LLlnHa npouecca SV

@ CuHxpoHusauusa: PTPv2 f-_ﬁ PesepeupoeaHue: PRP @ M3K61850-9-2LE (SV)

OTBeTCTBEHHOCTb

Pa3nuyHble 30Hbl OTBETCTBEHHOCTU NepcoHana:
SV+GOOSE - 30Ha oTBeTcTBEHHOCTHM P3A
MMS - 3oHa oTBeTcTBeHHocTH ACY TT1.

BpeMs peakuuu

KpWUTU4HOCTb BpeMeHU oCTaBKW NaKkeToB
JaHHbIX:

SV - MUKpoceKyHAbl

GOOSE - MunnucekyHgbl

MMS - cekyHabl

be3onacHoCTb

Bonbluas YyacTb yrpo3 HalesieHa Ha NoBpeXAeHue
YCTPOWCTB, UHTETPUPYIOLLUXCS B LIKHY MOCTaHLMK
(NnepcoHanbHble KOMMbIOTEPbI, CEpBEPHOE

obopyaoBaHue 1 np.)
11 3IKAAR



[1C MepBepeBckas

« Ha4yano paboT no npoekTy: « BBoga B akcnsiyaTaumio (nnax):
Cragusa P[] - man 2017 [naH — Hos6pb 20171
PakT — uroHb 2018r

3IKPA



[lpoBeaeHue NCU B obbeme BTOpUHHOro 060pyaoBaHus

TpeboBaHWe 3aka3unka — nposeaeHune 3asoackux NMNCU B obbeme
NOCTaB/ISIEMOro Ha 06bLEKT 0bopyaoBaHMS.

[ata nposegeHund MNCU: 8-11 aerycra 2017r.

3IKPA



a1 O6opynosaHue HIIM 9KPA B npoekTe NC MeaBeaeBckas

NMAC >
nac
AN

P3A +KI

3IKPA



ARl O6opynosaHue HIIM 9KPA B npoekTe NC MeaBeaeBckas

NAC (b32704v750): NAC (b22704v752):
*  CuHxpoHuzauus Bpemenn PTPv2 unn 1PPS; < Toneson koHTponnep (TC, TY);
*  VYHMBepcanbHble aHanoroseble Bxoda 1/5A + CuHxpoHuzaums spemMeHn SNTP u 1PPS;
« AnnapaTHas KOHpurypauus:
32DI+24DO

3IKPA



a1 O6opynosaHue HIIM 9KPA B npoekTe NC MeaBeaeBckas

A3 (b32704v562): KN (B32704v419)
* [lpnem 16 notokoe SV80; * [lpnem 8 norokoe SV80;
* 2 rpynnbl NOPTOB ANS WKHbBI rMpouecca « 1 rpynna nopToB A/1s WWHbI NpoLecca

3IKPA



a1 O6opynosaHue HIIM 9KPA B npoekTe NC MeaBeaeBckas

 wKadbl cepsepoB ACY TT1

* LWKadbl
TeTeKOMMYHUKALIMOHHbIE

3IKPA



a1 O6opynosaHue HIIM 9KPA B npoekTe NC MeaBeaeBckas

Cucrema perucrpauvm aBapMMHbIX COGbITUMN.
EanHoBpeMeHHoe ocumnnorpadupoBaHue:

- Bcex aHanorosbIX CUrHANOB

- Bcex notokos SV80 (22 notoka) + Bcex GOOSE (~124 curHana)

3IKPA



T O6opynosaHue HIIM SKPA B npoekTe [l Tobon

061bem nocraBnssieMoro o6opyaoBaHus:

- Komnnekc yctpoucts P3A un INMA 500kB.

- KoMnnekc perncrpaunmn aBapumHbiX COBbITUN.

- Ycrpouctsa P3A B/1-500kB u PAC c noaaep>xkon MIOK61850-9-2LE.

3IKPA



T O6opynosaHue HIIM SKPA B npoekTe [l Tobon

Lincdpposas noagcraHuuma:

- M3MepuTenbHble onTuyeckme
TpaHchopmaTopbl Toka 500kB;

- Pe3epBHble 3awmTbl MMHKM 500kB ¢
npneMoM SV noTokoe;

- Ycrpouctea PAC c npuemom SV
NOTOKOB.

3IKPA



T O6opynosaHue HIIM SKPA B npoekTe [l Tobon

Perncrpaumns aBapumHbiX cobbiTui:
- Knaccnyeckmne «ananoroesie» PAC;

- PAC c nopgaepxxkon M3K61850-8-1 u
M2K61850-9-2LE.

3IKPA



T O6opynosaHue HIIM SKPA B npoekTe [l Tobon

3IKPA



IMelomneca TeXxHnyeckme pelleHus

AnnapaTHasa KOHduUrypauuma:
41+4U (nnun 3I+5U)

12DI+16D0O
SV n GOOSE pas3faeneHsbl

24DI+16D0O
SV n GOOSE no ogHoMmy nopty

He3aBucnmble NopThl CBA3M 415
NHTErpaummn B LUMHY npouecca U B LUNHY
cTaHumn (2 kBapTtan 2018)

3IKPA



IMelomneca TeXxHnyeckme pelleHus

ModbusRTU, M3K 60870-5-104, M3K 61850

A
MMPOMBILLNEHHBI
L KoHTpOnAEp Yenosero-
d Ethemet: HTTP, FTP MaLUKHHLIA
T EtherCAT nHTepeinc
EREEEE ModbusRTU
11411y
Peructpatop
aBapUIAHLIX
COBLITWH
+ = dem R
YCTpOHCTBO s
KOHTpOnA
M30NALMKA
i A i sy
| s i
s o | wieii s
,
il ] Iu
YCTPO#HCTBO noucka YCTpoiACTBO noucka - atunk
D # npubop  TEMNEpaTypel
hugepa ugepa W BNAXHOCTH
——— -BuTan napa RS-485
- NPON i kabenb Eth t npyrve ycTpoicTea #————
- CAN-uHTepeiic

3IKPA



IMelomneca TeXxHnyeckme pelleHus

3IKPA
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