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Pepakuus ot 01.2017

ABTOpCKME MnpaBa Ha [AaHHY [OKYMeHTauuto
npuHagnexat OO0 HIMIM «3KPA» (r. Yebokcapsbl).
CHaTne konuin nnu nepenedatka paspellaeTcs

TOJIbKO NO COorfiacoBaHUIo C p83pa6OTLWIKOM.

HacTosiwee obLiee onucaHne cuctembl pacnpocTpaHAETCa Ha TepMmUHarbl MUKPOMNPOLLEeCccop-
Hble cepumn SKPA 200 (B TOM 4ncrie Ha UCNOSTHEHUA AN aTOMHbIX CTaHUWMA) (danee — TepMuHansl), a
Tak xe n Ha wkadbl cepun LD111X, W33 2XX (B TOM Yncre Ha NCNOSNTHEHUS ONs1 aTOMHbIX CTaHLMI)
Ha 6a3e TepmumHana cepun KPA 200 (ganee — wkad).

HacTtosiwee obuiee onncaHne CUCTEMbl COOEPXUT NPUHLMMbLI MOCTPOEHUS U pekoMeHaauum
no MHTerpauumn TepmmHanoB 1 wkados B ACY TI1, a Takke TMNOBbIE CXEMbl MHTErpaLmu.

OnucaHne TEXHNYECKUX XapaKTepPUCTUK, COCTaBa, KOHCTPYKTMBHOIO UCMOMHEHUSA TepMUHana u
onucaHne paboTbl C HAM NpMBeAEHbl B pykoBoacTee no akcnnyataumm IKPA.650321.001 PO «Tep-
MUHanbl MuKponpoueccopHbie cepumn IKPA 200».

B cBA3n c cuctematmyecky npoBoauMbIMK paboTamMmy MO COBEPLUEHCTBOBAHUIO TepMuHana
BO3MOXHbl HEKOTOPbIE PACXOXAEHMS MeXAy ONUCaHUEM M NOCTaBSIEMbIM U3OENVeEM, He BNUsIoLne
Ha napamMeTpbl U3LENUs, YCOBMSA €ro MOHTaXa U KCnnyaTauumn.

MpumevaHne — KonuuyecteBo M TuMbl NMOPTOB CBSI3WU, NoddepKMBaeMble NMPOTOKOMbl 0OGMeHa AaHHbIMMU,

cnocobbl CUHXPOHU3aUnn BpemMmeHn n pe3epBnpoBaHna Heobxoaumo YTOYHATL NMPU 3aKase.
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1 Obwme cBeaeHun

1.1 [ins cB4A3M C BHELUHUMM YCTPOMCTBaMW B TepMuHane, B 3aBUCUMOCTM OT WUCMOMHEHWS,
npegycmMoTpeHbl uHTepdencel RS-485 u Ethernet.
MepeyeHb peann3oBaHHbLIX B TepMUHaNe npoTOKONoB OOMeHa AaHHbIMW U CUHXPOHWU3ALUK

BpeMeH No nHTepdeiicam cBA3N NpueeaeH B Tabnuue 1.

Tabnuua 1 — MNMepeyeHb NPOTOKONOB 06MeHa AaHHLIMM M CUHXPOHM3ALMM BPEMEHM MO UHTepdencam

CBSI3U
NHTepdeinc ceasmn CuHxXpo-
MpoTokon . CnyxeGHbIN NOPT | HU3aLUA
RS-485 Ethernet USB Ethernet | BPEMeHM
Modbus RTU Slave B Slave _ +
(Master /Slave)
Modbus TCP 3 _ Server B Server +
(Client/Server)
M3K 60870-5-103 Slave B _ _ N
(Master /Slave)
M3K 60870-5-104 - Server - +
IEC 61850-8-1 (MMS) - Server - - -
I(E%glssé’)o's'l - Publisher/Subscriber - - -
IEC 61850-9-2LE - Subscriber - - -
PTPv2** - (Master /Slave) - - +
SNTP** - Client - -

* He gonyckaeTcs ogHOBPEMEHHOE Ha3HavyeHne ABYX 1 6onee NnpoTokonoB obmMeHa AaHHbIMY Ha OAWH
uHTepdenc ceasmn RS-485.

** TonbKO AN CUHXPOHU3aLMMN BpEMEHN

1.2 Mpwn B3anmogencteum ¢ ACY TI1 obecneunBaeTcs:

— YTeHue/3anucb napameTpoB B HOPMaribHOM U aBapUNHOM pexunumax;

— nepefaya TeKylWMX 3HAYEHUN TOKOB, HaMPSPKEHWW, MOLLHOCTM W YacTOTbl MO MPOTOKOMaMm:
Modbus RTU, Modbus TCP/IP, IEC 61850-8-1, MOK 60870-5-103, M3K 60870-5-104;

— nepegadva ocuunnorpamm no npotokonam: Modbus RTU, Modbus TCP/IP, IEC 61850-8-1,
M3K 60870-5-103, MOK 60870-5-104;

— nepefava gaHHbIX U3 BHYTPEHHEro permctpartopa cobbituii B ACY TIT;

— CUMHXPOHU3aLusi BpeMeHn OT cepBepa eanHoro spemern ACY Tl (nonyyeHve MeTkn BpeMeHn
or ACY Tn);

— pesepBupoBaHue cetun Ethernet;

— MpWYeM U BbINOMNHEeHVe komaHa ynpasneHust ot ACY Tr1.

1.3 TepMmuHanbl ONuUMoHaNbLHO MOryT UMETb MHTEP(ENChI CBA3N (KOMMYHUKALWOHHbIE NOPThI),

npmneBegeHHbIE B Ta6nmu,e 2.
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Tabnuua 2 — NepeyeHb nHTepencos ceA3N

UHTepdenc Tun pas3bema
Ethernet Ontnueckunin: 100Base-FX (MT-RJ), 100Base-FX (LC)*
Onektpudecknin: 10/100Base-TX (RJ-45)*
2 nopTa RS-485: 3nektpudeckunin: MSTB-1,5/6-GF-3,5
RS-485

1 nopt RS-485: Onektpnyecknin: MSTB-2,5/3-GF-5,08

USB: Female USB-B

CnyxebHbIn**

Ethernet: Onektpnueckun: 10/100Base-TX (RJ-45)*

* YcTaHaBnMBaeTCs N0 YMONYaHMIo.
** Ina nokanbHoro nogkntodeHns Hoytbyka (MK) ¢ yctaHoBneHHbIM Komnnekcom nporpamm EKRASMS-SP,
NO3BOMSIOLLMM BbINONHATL AENCTBUSA MO ANArHOCTUKE M Hanagke TepMuHana.

PacnonoxeHne KOHTaKTOB BHELLUHWX YCTPOWCTB AN NOAKMIOYEHUA TEpMUHaNa npuBegeHo B
npunoxeHusx A, b.

1.4 Onucanne npotokonos cea3n ModBus TCP/IP 1 ModBus RTU npuBoantca B JOKYMEHTe
OKPA.00035-01 31 01 «Wcnonb3oBaHue npoTtokona ModBus B TepmMmHanax MUKpPOMPOLLECCOPHbIX
cepumn SKPA 200».

Onucanne npotokona cBasm M3K 60870-5-103-2005 npuBOONTCA B AOKYMEHTE
OKPA.00022-01 31 01 «Mcnonb3oBaHme npotokona MOK 60870-5-103 B TepmMmHanax MMKpOMpoLec-
copHbix cepun OKPA 200».

Onucanne npotokona cBasm MOIK 60870-5-104-2004 npuBoguTcs B OOKYMEHTe
OKPA.00024-01 31 01 «Mcnonb3oBaHme npotokona M3K 60870-5-104 B TepmMurHanax MUKpPOMpoLec-
copHbix cepun OKPA 200».

OnucaHue npoTtokona cBs3n no craHaapty IEC 61850-8-1 (2011) npuBoanTCA B LOKYMEHTE
OKPA.00021-01 31 01 «Mcnonb3oBaHne npoTokona IEC 61850-8-1 B TepMuHanax MMKpOnNpoLeccop-
Hbix cepun IKPA 200».

HacTtporika napamMeTpoB  TepMmuHana  BbINOMHSETCA C  MOMOLbID  Nporpammbl
APM-penenwmka komnrekca nporpamm EKRASMS-SP unu 4vepe3 meHio TepmuHana. OnmcaHue
paboTbl C nporpaMmmon npueeneHo B pykoBoactee onepatopa OKPA.00006-07 34 01 «[porpamma
APM-penenwmka (komnnekc nporpamm EKRASMS-SP)». PaboTa ¢ MeHl0 TepMuHana npuseaeHa B
pykosogcTee no akcnnyataumm OKPA.650321.001 P3.

MeTogmka HaCTPOWKM CUHXPOHM3ALMM BPEMEHW B TepMuHane oOonucaHa B MWHCTPYKUUK
OKPA.650321.012 U «TepmunHansl mukponpoueccopHble cepun SKPA 200. CuHXpoHU3aLmsa Bpeme-
HUY.

MeToamka HaCTPOWKM WHTEpPdENCOB CBSA3M B TepMuHane onucaHa B UHCTPYKUUK
OKPA.650321.013 U «TepmuHanesl mukponpoueccopHble cepumn KPA 200. MHTepderickl cBA3N».

MeTogmka HacTponku pesepBupoBaHusa cetu Ethernet B TepmmnHane onucaHa B MHCTPYKLUK
OKPA.650321.028 1 «TepmuHanbl mukponpoueccopHble cepun OKPA 200. PesepsupoBaHue cetu

Ethernet».

6
OKPA.425510.010 A




Pepakuus ot 01.2017

2 Cnoco6bl nHterpaumm B ACY Tl

O6meH nHpopmauun TepmuHanamm B ACY TIT MOXeT OCyLecTBNATbLCA ABYMSA cnocobamm
(pncyHok 1):
— MpsAMoe coefVHeHe C TepMuHanamu,

— ¢ ucrions3osaHnem OPC-cepBepa.

Mepenaya nHcbopmaumm B ACY Tl

V4 Y

Mpsamoe coeanHeHne OPC-cepBep
HenocpencrtBeHHasa MHTerpauus B3aumopencTteue ¢ TepMuHanaMmn, oo6beaUHEHHbIMU B
TepmuHanos B ACY TT1 no: nokaribHyl CceTb, OCYLUECTBMSETCS MO TexHOosNornm
- UHTepdpency RS-485; OPC c nomoubto nporpammel OPC-cepBep.
- uHTepcpency Ethernet K OPC-cepBepy nogkntodaetca OPC-knneHT ACY.

PucyHok 1 — Cnocobbl nHTerpaumm B ACY TI1

Mpumepbl nogkntodeHna APM penenwuka n mHterpaumm B ACY TI1 TepmuHanoB cepuu

OKPA 200 npuBeaeHbl B npunoxexHun B.

2.1 Unterpauusa B ACY Tl no uHtepdency RS-485

2.1.1 TunoBble cxembl MHTerpaumm TepmmHanoB B ACY TI1 no nHtepdgency RS-485 npueeae-
Hbl HA PUCYHKe 2, a Takxke B rpunoxeHun B. [Ons nHTerpaumm MoxeT UCMNONb30BaTbCA UHTepdenc
cBA3n «RS-485-1» unu «RS-485-2», ckoHGUrypupoBaHHbi Ansa paboTel B «Slave»-pexume. (Knewm-
Mbl MOAKMOYEHUs nHTepdenca RS-485 TepMnHanos 1 WKadgoBs, NpuUBeAeHbI B NpuUnoxeHun b, pucy-
Hok B.1).

2.1.2 PekomeHOOBaHHOE KONMYECTBO YCTPOWCTB B OAHOW anekTpudeckon uenn RS-485 — He
6onee cemun. C ncnonb3oBaHveM peTpaHcnaTopos, Hanpumep: MOXA TCC-120I1, Advantech ADAM-
4510-EE, konmM4yecTBO YCTPONCTB MOXET ObITb YBENMYEHO.

2.1.3 na cTtabunbHOro NPOXOXAEHUSA CUrHana PeKkoMeHAYeTCs K OKOHEYHbIM TOYKaM 3rek-
Tpnyeckon cetn RS-485 nogkntounTb Harpy3oyHble pesnctopbl HoMmHanom 120 Om /0,5 BT, Tem ca-
MbIM YCTpaHAs OTpaXeHue curHana oT "OTKpbITOro" KoHua kabens.

MoakntoyeHne Harpy3o4YHOro COMpOTUBIIEHMS BO3MOXHO MPOM3BECTU HENoCpenCTBEHHO Ha

pasbem (CM. pucyHok b.1 npunoxenue bB).
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KoHBepTop
RS-485 <-> Ethernet _

AnekTpuyeckas wnHa RS-485 T

«RS-485-1» ACY TI
«Slave»-pexnm

4 OnekTpuyeckas wnHa RS-485

OKPA2XX ===-- -—==
He bonee 7-u «RS-485-1» «RS-485-1»
YCTPOWNCTB «Slave»-pexnm «Slavey-pexnm

il

OKPA 2XX OKPA 2XX

PucyHok 2 — Tunosasa cxema nHterpaunsa tTepmunana s ACY TI
no anekTpuyeckomy nHtepdgency RS-485. KomOGmMHMpoBaHHasa Tononorns cetu

2.1.4 TepmuHansbl ynpaenenus IKPA 24X u tepmuHansl MNA 3KPA 22X moryT 6bITb UCMOb-
30BaHbl B KA4eCTBE KOHLEHTpaTopa AaHHbIX B ceTu RS-485 ¢ yCcTponCTB, NOAAEPKMBAKOLLMX NPOTO-
kon Modbus RTU B «Slavex»-pexume (cMm. pucyHok 3). [Ana atoro Heo6xoamMmo oguH U3 nHtepdencon
cBsa3un, Hanpumep «RS-485-2», ckoHurypuposatb angd paboTsl ¢ npotokonom Modbus RTU B pexxum
«Master». KoHpurypmnposaHue nponssoantcsa ¢ nomoLbio nporpaMmmel KoHdurypaTtop Bxoaslien B
komnnekc nporpamm EKRASMS-SP, onucaHue KOTOpPOW MpUBOAMTCA B PYKOBOACTBE oreparopa
OKPA.00020-0X 34 01.

Cxema noakno4veHms BeaomMbix yCTpOIZCTB K TepMuHany ynpasleHusa |/|306pa>|<eHa Ha pUCyHKe 3.

. i 3KPA 24X(22X)

«RS-485-2»
«Modbus RTU Master»

OnekTpuyeckas wnHa RS-485

00 7 yCTponcTB
«Modbus RTU Slave»

AKPA 2XX  OKPA 2XX
PucyHok 3 — MpumeHeHne TepMrHana B Ka4ecTBe KOHLEHTpaTopa AaHHbIX B ceTn RS-485
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2.2 Unterpaumusa B ACY T no uHtepcpency Ethernet

MoakntoveHne k ceTn no nuHTepdency Ethernet BO3MOXHO BbIMOMHUTL Kak C pe3epBMpOBaHn-
em (LinkBackup, MRP, RSTP, PRP), Tak n 6e3 pe3epBupoBaHus.

2.2.1 Tunoeasi cxema uHTerpauum tepmmHanos (wkagos) B ACY TI1 no nHtepdericy Ethernet
n3obpaxeHa Ha pUcyHke 4. Tak e TUNOBblE CXeMbl UHTErpaLmmn NpuBeLeHbl B NPUIoXeHnn B pucyH-
ku B.1, B.2.

YnpaBnsiemblii
KOMMYTaTOp o
cetn Ethernet

Cepsep
ACY TN

«Ethernet» «Ethernet»

OKPA 2XX OKPA 2XX

PucyHok 4 — Tunoeas cxema nHterpaumm tepmunana B ACY Tl no uHTepdency Ethernet.
Tononorusa cetn «3ee3ga»

2.2.2 TepmuHansel ynpaesneHna 3KPA 24X n tepmunansl NMA OKPA 22X moryT 6bITb MCNONb-
30BaHbl B Ka4eCTBe KOHLEHTpaTopa AaHHbIX B ceTu Ethernet ¢ ycTponcTs, nogaepxuBatowmx npoTo-
kon Modbus TCP B pexunme «Server». [Ing atoro Heo6xoaMmMo CKOHUrypmupoBaTb MHTEPENC CBA3N
Ethernet ana pa6otkl ¢ npotokonnom Modbus TCP B pexunme «Client». KoHurypuposaHue npomsso-
antca ¢ nomowbio nporpammMbl KoHdurypaTtop, Bxoasuien B komnnekc nporpamm EKRASMS-SP,
onucaHvne KOTOpOoK NpuBoaAUTCS B pykoBoacTee onepaTtopa OKPA.00020-01 34 01.

Cxema noakno4veHmns BeaoMbix yCTpOIZCTB K TepMuHany |/|306pa>|<eHa Ha PUCYHKe 5.

Ynpasnsembinn kommyTaTop cetu Ethernet

«Ethernet»
«Modbus TCP Client»

YcTpoiicTa
«Modbus TCP Server» 3 g .
OKPA 2XX OKPA 24X(22X)

PucyHok 5 — MpumeHeHne TepMrHana B Ka4ecTBe KOHLiEHTpaTopa AaHHbIX B ceTu Ethernet

9
OKPA.425510.010 MA



Pepakuns ot 01.2017

2.3 UHTerpaums yepes OPC-cepBep

Ucnonbayembii OPC-cepBep BXxoauT B cocTas komnnekca nporpamm EKRASCADA. Hactpon-
ka OPC-cepBepa onucaHa B pykoBoactee cuctemHoro nporpammucta 9KPA.00010-02 32 01 «Kowm-

nnekc nporpamm EKRASCADAY. MNpumep nHterpauun B ACY yepes OPC-cepBep npeacrtaBrneH Ha

pucyHke 6.

MpumeyaHune — MNMpu ucnons3osaHum OPC-cepBepa Heobxoauma otaenbHas wuHa RS-485 ang ceasm

C TepMMHanamMu.

OKPA 2XX

«Slavey-pexum

He Gonee
5 ycTpowcTs

OKPA 2XX

«Slave»-pexum

AnekTpuyeckas WwuHa RS-485

OKPA 2XX

«Slave»-pexum

He Bonee
5 yctporicte

&

OKPA 2XX

«Slave»-pexum

OnekTpuyeckas WwnHa RS-485

Mporpamma
OPC cepBep

Ethernet

KoMMyHUKaLMOHHbIV
cepeep

nuHus 1

MakcumanbHas anvHa nuHum
1200 m

NMHKUA N

MakcumarnsHas AnvHa nmHum
1200 m

PucyHok 6 — MNpumep nHterpauunm B ACY Tl ¢ ncnonesosaHmem OPC cepBepa
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3 NMapameTpbl HACTPONKU MHTEepPdEeNCOB CBA3U

3.1 UHTephenc RS-485

3.1.1 NepeyeHb BCex HacTpamBaeMbix NapamMeTpoB nHTepdenca RS-485, nx onmcaHme m mH-

CTPYMEHTbI penakTnpoBaHUA npuBeneHbl B Ta6J'IVIL|,e 3, napameTpbl MO yMOIMY4aHUKO fNpuBeneHbl B

Tabnuue 4.

Tabnuua 3 — HactpanBaemble napameTpbl MHTEpdeica RS-485

HanmeHoBaHue MUHCcTpyMeHT
OnucaHue
napameTpa penakTMpoBaHuUA
CeTteBol agpec KoHdhurypaTtop, YHUKanbHbIN agpec TepMuHana Ha OgHOW NMIMHUK CBA3N

TepMuHana APM-penenwuka, | (06wun napameTp 4nsi BCeX UHTEPEENCoB CBS3M)
MEHI0 TEpMUHana

CkopocTtb KoHdhurypaTtop, CkopocTb 0bMeHa AaHHbIMM.
APM-penenuwmka, | BoamoxHble 3HadeHus: 1200, 2400, 4800, 9600, 19200,
MeHIo TepmuHana | 38400, 57600, 115200 6oa

3agepxka KoHdhurypaTtop, Lenoe uncno ot 0 go 8.

B CMMBOSIax APM-penenwuka | OnpegenseT 3agepxKy nepegayn Mexagy naketamu B

(MprMeHNMO TONbKO
ANs npoTokona
Modbus RTU)

cumMmBornax. Bpemsi nepegayun ogHoro cumBona onpege-
naeTcs TeKyLLEen CKOPOCTLIO nepenaydun, T1.e. 3Ha4YeHnemM
napametpa «CkopocTby. Micnonb3yeTcsa Ans B3aMMo-
OEencTBusA ¢ MeaneHHo AeNCTBYHOLWLMMM CUCTEMAMMU

MNpoTokon

KoHdurypaTtop,
APM-penenuimka,
MEHI0 TeEpMUHana

MporpamMmMHbI NPOTOKON Nepeaayn gaHHbIX.
BoamoxHble 3HauyeHus «Het», Modbus RTU n

IEC 60870-5-103. HasHayeHune aByx u bonee NpoToKo-
noe obmeHa AaHHbIMU Ha OANH UHTEePdENC CBA3N He
BO3MOXHO

BuTbl gaHHbIX

KoHdurypaTtop,
APM-penenwuka

Konuyectso 6uT, cogepxalumx AaHHble.
Bo3moxHble 3HaveHus: 5 — 8 ([o ymonyaHuio 3agaHbl B
COOTBETCTBMU C MPOTOKOSIOM CBS3M)

YeTHOCTb

KoHdurypaTtop,
APM-penenwuka

KoHTponb 4YeTHOCTN.

BoamoxxHble 3HaveHns: Het, Heuvet, Yet, Mapkep, Npo-
6en* (Mo ymonyaHuio 3agaHbl B COOTBETCTBUM C MPOTO-
KOMNOM CB$131)

CTtonoBble 6UTHI

KoHdurypaTtop,
APM-penenwuka

KonunyecTtBo cTtonoBbix 6UT. Bo3aMoHble 3Ha4YeHus: 1, 2
(Mo ymonyaHuto 3agaHbl B COOTBETCTBMM C NPOTOKOSIOM
CBA3N)

* BUT YyeTHOCTU JobaBnsAeTcs K OMTam AaHHbIX AN 06HapyXeHUs owmnbok. Bo3MOoXHbIe 3HAYEHUS: NO He-
yeTHocTu (HeyeT), no yeTHocTh (YeT) n gononHuTeneHble: Het, Mapkep, Mpoben.

Tabnuua 4 — MNapameTpbl No ymonyaxuio ana npotokonos Modbus RTU n MOK 60870-5-103

MapameTp 3HauyeHue
CkopocTb, 604 115200
BuTbl AaHHbIX 8
YeTHOCTb Her
CtonoBble OuTbI 1
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3.2 UnTepdhenc Ethernet

3.2.1 Tun wHTepdenca Ethernet (snekTpunyeckmii mnm onTudeckuin) onpepensdeTcss TUMOM
YCTaHOBIIEHHOrO B TepMUHan nHtepdercHoro 6noka. Kaxabin nHTepdencHbIn 6nok cogepXuT oauH
unu aBa pasbema ceasu Ethernet.

3.2.2 TepMmuHan ¢ anekTpudecknm nHtepdencom Ethernet nmeet coeamHUTENbHLIN pasbem
Tvna RJ-45. Mogudukauusa TepmuHana ¢ ontuydeckum uHtepdencom Ethernet nmeet coeguHutens-
HbI pa3bém Tuna MTRJ mnn Tuna LC (cm. pucyHok B.3, B.4 npunoxenune b). TepmmHan nmeet Bo3-
MOXHOCTb NOAOEPXKKA pe3epBupoBaHua cetu no npotokonam MRP, PRP, RSTP u texHonoruu
LinkBackup (B 3aBMCMMOCTM OT KOHUrypauum).

3.2.3 lNepeyeHb Bcex HacTpanmBaeMblx NapaMeTpoB nHtepderica Ethernet, nx onncaHue un nH-

CTPYMEHTbI pefakTUpoBaHus NpueeaeHsl B Tabnuue 5.

Tabnwuua 5 — HactpanBaemble napameTpbl MHTEpdenca Ethernet

HanmeHoBaHue UHcTpymeHT
OnucaHue
napameTpa penakTMpoBaHuA
MapameTpbl TCP/IP
IP agpec KoHdurypaTop, YHUKanbHbIN agpec TepMrMHana Ha ogHOM NIMHWUK CBS-
APM-penenwuka, | 3u (obwmn napameTp Ansi Bcex MHTepdenco cBA3n)
MEHI0 TEpMUHana
Macka KoHdurypaTop, Macka nogceTu
APM-penenuimka,
MEHI0 TepMUHana
Lnto3 KoHdurypaTop, IP-agpec wnto3a B nokaneHon cetn Ethernet

APM-penenuimka,
MEHIO TepMUHana

I'Iapameprl NpPoOBEepPKUN HaANMnN4Ymna coegnHeHus

Meprog npoBepku, € KoHdurypaTop, Bpemsi npocTost NMnHUK, Nocne KOTOporo Ha4yHeTcs
APM-penenumka | npoBepka Hanuyins coeguHeHnsa

Bpems mexgy otnpas- | KoHdurypaTtop, Bpems mexay oTnpaBkamu CnyxebHbIX NakeToB

KaMu NakeTos., C APM-penenuimka

Bpems otnpaBsku nake- | KoHdurypaTtop, Bpemsa otnpaBku cnyxebHoro naketa

TOB, C

APM-penenwuka

MapameTpbl TCP 3anpocoB

MakcumanbHoe Bpemsi
mexay TCP sanpocom
N OTBETOM, MC

KoHdurypaTtop,
APM-penenwuka

MakcumanbHoe Bpemsi mexay TCP 3anpocom n otBe-
TOM

MwuHuManbHoe Bpems
mexgy TCP 3anpocom
N OTBETOM, MC

KoHdurypaTtop,
APM-penenwuka

MuHumaneHoe Bpemst mexay TCP 3anpocom u oTee-
TOM

BpeMsi MOBTOPHLIX OT-
npasok 3anpocos TCP,
MC

KoHdurypaTop,
APM-penenwuka

Bpems noBTOpHbLIX oTNpasok TCP 3anpocos npu oT-
cytcteum TCP oTBeTOB

3.2.4 NHTepdperic ceasn Ethernet moxeT ObiTb CKOHGUIrypUpoBaH Ans paboTbl C OQHUM UMK

HECKOJIbKMMU MPOTOKOJTaMU nepeaadn gaHHbiX oAHOBPEMEHHO (CM. Ta6nwuy 1)
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4 PesepBupoBaHue cetu Ethernet

4.1 PeanusoBaHbl ABa BapuaHTa obecnedeHusi pesepeupoBaHusa cetn Ethernet: annapatHoe
M nporpamMmmHoe. AnnapaTHasi peanusaumsa mucnonb3dyetca B 6nokax noruku: J12571, J12651, 112653,
J12654, 112656 v nogaepxusaeT cnocobbl pesepsupoBaHus: LinkBackup, PRP, MRP, RSTP.

MporpammHasn peanu3aumns ucnonb3dyetca B Ornokax Normks ¢ gBymss n 6onee noptamu
Ethernet (kpome Bhile nepeymcneHHbix GIIOKOB NOrMKK) 1 NOOEPXKMBAET CNOCOOLI pe3epBUPOBaHMS:
LinkBackup, PRP.

MporpammHas peanusaumsi pesepBupoBaHna cetn Ethernet sBnsieTca TMNOBOM N NPUMEHSET-
Csl B Cnyyasix, korga B KapTax 3akasa He BblbpaH KOHKPETHbI BapuaHT obecnevyeHns pesepBrpoBa-
HUS.

TepmuHan noctaBnsaeTcst TONbLKO C OAHUM N3 BapuaHTOB pe3epBupoBaHus cetn Ethernet.

4.2 MNpwn pe3epBMpOBaHUN C MCMOSNb30BaHMeEM TexHorormm LinkBackup, TepmuHan n kaxabin
nocneayroLnin KOMMyTaTop MNPOBEPAOT B OAHOM M3 OBYX MOPTOB HanuMyne «Hecyllenh 4acTtoTbl»
Ethernet, ecnn Ha 3TOM ypoBHE OA4MH U3 NOPTOB TEPSIET MOAKIHOYEHME, NMPOUCXOAUT NepeKnioveHne
Ha NOpPT, B KOTOPOM «HecCyLLias YactoTay» NpucyTCcTByeT. Ha pucyHke 7 nokasaHa cxema UHTerpauuu B
pesepBMpoBaHHyto ceTb Ethernet.

py Cepaep
YnpaBnsemble ACY TH
KOomMMyTaTopbl
ceTtn Ethernet
«Ethernet» ________
—of - -
«Ethernet» I e
OKPA 2XX

PucyHok 7 — Tunosas cxema nHTerpauumn TepMmmnHana B pe3epBupoBaHHyto ceTb Ethernet
no LinkBackup TexHonoruu

4.3 Pe3epBupoBaHMe C ucnonb3oBaHMeM MRP  npoTokona cornacHo ctaHgapTty
IEC 62439-2 (2016)

KommyTaTopbl OOMmKHbI ObITb CKOH(PUrypmMpoBaHbl Ansa paboTel B pexume «konbua». OavH ns
KommyTaTopoB 6ep€T Ha cebsa ponb Beaywiero. OH KOHTPONUPYET LIENOCTHOCTL KofbLia, nepeaaBas
Mo KoMbLy TeCTOBble Kaapbl JaHHbIX B OAHY CTOPOHY M Mony4yasd ux no Lernoyke ¢ ApYyron CTOPOHbI.
[na npegoTBpalleHnss KONNu3ni Bce AaHHble, KPOME TECTOBbIX KagpoB, ONOKMPYHOTCA HA OAHOM U3
ABYX KONnbLIEBbIX NOPTOB BEAYLLEro KoOMMyTaTopa, 0bpasysa hakTmyeckn NMMHEenHy TOMOMOrnI0 CEeTH.
Ecnn Begywmn kommyTaTop He nosiyd4aeT TeCTOBble Kagpbl, 3TO O3Ha4yaeT paspbIiB KOmbLa, B TAKOM
cny4vae oH pa3bnokupyeT BTOpoe CoeauHEHME, BOCCTaHOBMB Nepeaadvy AaHHbIX. Ha pucyHke 8 noka-
3aHa cxema WHTerpauum B pesepBupoBaHHy0 ceTb Ethernet. [1na ncnons3oBaHus npotokona MRP

Heobxoanmo YKa3aTb €ro B KapTax 3akasa.
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Ynpaensiemble
KOMMYTaTOpbl

ceTtn Ethernet

«Ethernet»
]

«Ethernet» v i

OKPA 2XX
PucyHok 8 — Tunoas cxeMa MHTerpaunm TepmMmuHana B pesepsupoBaHHyto ceTb Ethernet
no MRP npoTtokosny

4.4 PesepBupoBaHMe C ucnomnb3oBaHnem RSTP npoTtokona cornacHo craHgapTy
IEEE 802.1w

TepMmuHan n kaxabln NocreayLwmn KOMMyTaTop, y4acTBYOLWMI B NOCTPOEHUN AepeBa, UweT
KpaTyanwunin mapwpyTt (C Y4ETOM NPOMYCKHOW CNOCOBHOCTM KaHana) K KOPHEBOMY KOMMYyTaTopy
(cepBepy nnu gpyromy KOHe4YHOMY YCTPONCTBY) Yepe3 cocegHne KommyTaTopbl (Mnn Hanpsamyto). Jln-
HUW, He NonasLUMe B MapLIpyT, NEPEBOAATCS B PEXUM OXMAAHMSA U HE UCMONb3YIOTCS AN nepegayn
AaHHbIX, NOKa paboTaloT OCHOBHLIE NUHWUW. B criyyae Bbixofa M3 CTPOS OCHOBHBIX MUHUKA, OXuaato-
LuMe NUHUM NCNoNb3YHTCA ANSA NOCTPOEHUSA anbTepHaTUBHOW TOMOMOrMK, NOCIe Yero ogHa u3 NUHUA
CTaHOBUTCS aKTMBHOW, a OCTallbHble MPOAOIKAT HaXoOUTLCHA B pexume oxuaaHusa. Ha pucyHke 9
nokasaHa cxema WHTerpaumm B pesepBupoBaHHyl0 ceTb Ethernet. [Ina ncnonb3oBaHWs npoTokorna
RSTP Heobxoanmo ykasaTb ero B kapTax 3akasa.

Ynpasnsembie
KOMMYyTaTopbl
cetn Ethernet

«Ethernet»

OKPA 2XX
PucyHok 9 — TunoBas cxema MHTerpaumm TepMmHana B pe3epBupoBaHHyto ceTb Ethernet

«Ethernet»

no RSTP npoTokony
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4.5 Pe3epBupoBaHue C NPUMEHEHMEM [OMNOSTHUTENbBHLIX annapaTHbIX CpeacTB — KOMMYTaTo-
poB, NogaepxuBarLmx pesepsuposaHne RSTP npotokona
TunoBasa cxema wHTerpauum npencraBneHa Ha pucyHke 10. KommyTtatopbl AOSMKHbI ObiTh

CKOH(UrypupoBaHbl Ans paboTbl B pexunmMe «kosbLay.

Cepsep
YnpaBnsiemble
KOoMMyTaTopbl KommyTaTtop
ceTtn Ethernet "

OKPA 2XX
PucyHok 10 — Tunoas cxema nHTerpauumn TepmuHana no RSTP npoTokony B pe3epBupoBaHHYHo
ceTb Ethernet Ha ypoBHe KoMMyTaTOpa

4.6 PesepBupoBaHue ¢ ucrnonb3oBaHnem PRP  npoTokona cornacHo craHaapTy
IEC 62439-3 (2016)

B ocHOBe nogxoga K pe3epBMPOBAHUIO CETU HanuuMe ABYX HE3aBUCUMbIX aKTUBHbLIX NyTen
Mexay OByMsl yCTpoOMCTBaMW. TepMuHan MCnonb3yeT [ABa HE3aBUCUMbIX CETEBbIX MHTepdenca, Ko-
TOpble NepenarnT OOHU U Te Xe AaHHble OOHOBPEMEHHO. MpOTOKON MOHUTOPUWHIA ANs pe3epBunpoBa-
HUS1 yOOCTOBEPSIETCS, YTO Mofy4vaTternib UCMosib3yeT TOMNbKO NEPBbIN NakeT AaHHbIX, N oTOpacbiBaeT
BTOpoW. Ecnun nonyyeH TOMNbKO OAWMH NakeT, nonyyaTerlb 3HaeT, YTO Ha ApPYyroM nyTu npousoLuen
cbon. Ha pucyHke 11 nokasaHa cxema WHTerpauumn B pesepsupoBaHHyto ceTb Ethernet no PRP npo-
Tokony. [ns ncnonb3oBaHusa npoTokona PRP Heobxoanmo ykasaTb ero B kapTax 3akasa.

RedBox

Ynpasnsemble
KOMMYyTaTopbl
cetn Ethernet

«Ethernet»

«Ethernet»
L)

OKPA 2XX

PucyHok 11 — Tunosasa cxema MHTerpaunm TepMuHana B pesepsupoBaHHyto ceTb Ethernet
no PRP npoTtokony
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5 CI/IHXpOHVI3aL|VIﬂ BpeMeHU

5.1 O6bwue cBeaeHus

5.1.1 TepmuHan nogaepxmBaeT CUHXPOHU3ALMIO BPEMEHN NO MHTepdENcam CBA3UN 1 CryXeo-
HbIM NHTepdencam.

5.1.2 CMHXpPOHM3aUMs BPEMEHU BHYTPEHHUX YacOB TEPMUHANOB MOXET BbINOMHATLCA C MO-
MOLLIbIO:

— npotokonoB: Modbus RTU, Modbus TCP/IP, SNTP, PTPv2, MO3K 60870-5-103,
M3K 60870-5-104;

— curHana cuHxpoHusauum IRIG-B;

— curHana nmnynbCHOM CUHXpOHM3aumn PPS.

5.1.3 MNporpammHaga cuHxpoHunsauma spemenn (Modbus RTU, Modbus TCP/IP, SNTP, PTPv2,
M3K 60870-5-103, M3OK 60870-5-104) n npotokon IRIG-B007 o6ecneumBatoT nonyvyeHne TepmMuHa-
NOM MHGOPMaLMKN O TEKYLLUX AaTe U BPEMEHM.

5.1.4 CurHanbl CUHXPOHM3aUUN BpeMeHn (OopMUPYIOTCS CEPBEPOM €AMHON0 BPEMEHMU
ACY TT1. CepBep equMHOro BpeMeHu sIBNSeTcs BeAyLUM YCTPOMCTBOM CUHXPOHM3ALMWM BPEMEHU U
oGecneynBaeT eanHoe BpeMsi y Bcex komnoHeHToB ACY TI1.

5.1.5 B coOTBETCTBMM C BbIOpaHHbIM TUMOM UHTEpPMENCca N NPOoToKorioMm obmeHa obecnevmBa-
eTcsa nporpammMHas Uy nNporpaMMHo-annapaTHas nogaepka CUHXPOHU3aUMmM BpEMEHU BHYTPEHHUX
4yacoB TepMuHana (pucyHok 12). NporpamMmmHas CMHXPOHM3auua BpeMeHU BHYTPEHHUX YacoB obec-
neuymBaeT TOYHOCTb CUHXpOHM3aumm o 500 mc. [Ana obecnevyeHust TOYHOCTU CUHXPOHM3auMM 4o 1
MC Heo6XxoaMMO LONOMHUTENBHO C NPOrPaMMHON CUHXPOHU3aUNEN BPEMEHW NMPUMEHATb CUrHanbl an-
napaTHon cuHxpoHnsaumm PPS nnu IRIG-B.

5.1.6 NMpn nporpammMmHo-annapaTtHON CUHXPOHM3aLMN BPEMEHN TEPMUHAST MOCTOSAHHO CPaBHU-
BaeT TeKyllee BpeMsa CO BpeMeHeM, noflydaembiM Mo nNpoTokonam ceAsn. Ecnu pacxoxageHue Teky-
LLero BpeMeHn TepMmHana u npuHnmaemoro no cetu 6yget 6onee 500 mc, TO aBTOMaTMYECKN yCTa-
HaBnuBaeTCHa BpeMms, NPUHATOE No ceTu. Taknum obpasom, obecneynBaloTCs crieqyroLime xapakrepu-
CTUKMN:

1) nporpaMmHasi CMHXPOHU3aUNsi BPEMEHWN HUKOTrA4a He yXyAlwaeT TOYHOCTb JOCTUraemomn an-
napaTHOW CMHXPOHU3ALNEN BPEMEHMU;

2) B cnyyae oTKasa annapaTtHOWM CUHXPOHM3ALMWU BPEMEHW, CUHXPOHM3aUUsa BPEMEHU MNpo-
JOJKaeTcsl, HO TOMbKO C MeHbLUEN TOYHOCTbIO — Ao 500 mc.

5.1.7 MNpu OTCYTCTBUN CUHXPOHM3ALMMN BPEMEHN TEPMUHANA Yepe3 UHTepdENnChl CBSA3M MOXHO
yCTaHOBUTb Bpems vyepe3 crnyxebHbirn nopt (USB nnu Ethernet) ¢ nomowwbio NO EKRASMS-SP (cm.
pykoBoacteo onepatopa IKPA.00007-07 34 01 «lporpamma CepBep CBA3U (KOMMSEKC NporpaMmm
EKRASMS-SP)» n pykosogctso onepatopa OKPA.00006-07 34 01 «[porpamma APM-peneniimka
(komnniekc nporpamm EKRASMS-SP)») nnun yepes MeHto TepMmuHana.

5.1.8 Cnocobbl CUHXPOHM3ALMN BPEMEHW ONPEAENnsoTCA Npu 3akase.
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CUHXpPOHM3aLUA BpEMEHN

nporpamMmmMHad nporpamMmmMHo-arnaparHasa

SNTP + PPS

. SNTP

s Modbus TCP + PPS

PTPv2

M3K 60870-5-104 +
PPS

Modbus TCP

' Modbus RTU + PPS

y |IEC 60870-5-104

MOK 60870-5-103 +

T
T
(0)]

¥ Modbus RTU

s SNTP+ IRIG-B003

[ Modbus TCP + IRIG-

1 B003

MG3K 60870-5-104 +
IRIG-B003

Modbus RTU + IRIG-
B003

| MOK 60870- 5-103
+ IRIG-B003

. IRIG-B007

PucyHok 12 — Cnoco6bl CUHXPOHU3ALUM BPEMEHM

5.1.9 HacTtponka napameTpoB CUHXPOHM3aLUN BPEMEHM BbINOSTHAETCH C NMOMOLLbIO KOMIIeKca
nporpamm EKRASMS-SP nnn yepes MeHio TepmuHana. lNopsaok HacTpoku napameTpoB CUHXPOHU-
3auun BpeMeHu onncaH B MHCTpykunmnm IKPA.650321.012 U.

5.2 MporpaMMHas CUHXPOHM3aLUS BPpeMeHU

5.2.1 HacTtpoutb napameTpbl NPOrpaMMHON CUHXPOHM3ALUM BPEMEHN (Hanpumep, HazHa4nTb
NPOTOKOI CBSI3N Ha onpeAeneHHbln NOpT UK 3a4aTh YaCcOBOW MOSIC) MOXHO C MOMOLLbIO NPOrpamm:
APM-penenwmka, KoHcdurypaTtop nnu 4epes MeHio TepMmmHana.

5.3 MporpaMmHo-annapaTHasi CAHXPOHU3aLMsA BpeMeHU

MporpammHo-annapaTHasi CUHXPOHM3ALMSA BPEMEHN COCTOMT U3 NporpamMmmHon (cMm. 5.2) u an-
napaTHOW CUHXPOHM3ALIMN BPEMEHMW.
AnnapatHasi CMHXPOHM3AUMS BPEMEHUM — 3TO WUMMYMbCHasi CUHXPOHM3AUUS BpPEMEHU

(cm. 5.3.1) unu cuHxpoHnsaums spemermn no npotokony IRIG-B (cm. 5.3.2).
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5.3.1 mMnynbcHas CUHXpOHU3aUna

Cxema nogkroyeHns TepMmuHana K cepsepy eguHoro spemerdn ACY Tl no wwuHe guddepeH-
umanbHoro curHana RS-422 PPS ¢ nomoLwbio KOHBEpPTOpA NpUBEAEHA Ha PUCYHKe 13, a Takke Ha
pucyHke .1 npunoxeHne . KoHBepTep BbIMNOMHAET OYHKUMIO npeobpasoBaHusa anddepeHumnans-
HbIX CMrHaNoOB BUTOM Mapbl B CeKyHOHble umnynbcbl PPS 3agaHHOM amnnutygbl U NonsipHoCcTH (no
ymonyaHuio 24 B). KonvuyecTBo TepmmnHanoB, NOOKITOYEHHbIX K ogHOM wuHe PPS, onpepensietca
TeXHUYECKMMU XapakTepucTukamu cepsepa. NMopT nogknoyeHns curHana MMnyrnbCHOM CUHXPOHU3a-
umm PPS pacnonoxeH Ha 3agHen naHenu TepmuHana (cMm. pucyHok b.2 npunoxenue B). MNMopt PPS
NMeEeT KNEMMHbIE COEAVHUTENN NOA BUHT.

PekomeHayembin koHBepTep anddepeHumaneHoro curHana wuHel RS-422(PPS) — TCS-02

npounssoactea OO0 HIM «3KPA», nnbo nobon gpyron aHanornyHbli No XxapakTepuctukam.

Cepsep eauHoro | SN = S
BpemeHn ACY TT1 PPS PPS
248 \243
OKPA 2XX OKPA 2XX

PucyHok 13 — Tunoas cxema NoaknioyeHns TepMmmHana kK cepsepy eanHoro spemexdn ACY TT1
no wuHe RS422 PPS

5.3.1.1 NapameTpbl UMMYNbCHON CUHXPOHMU3ALUN BpeEMEHN PPS
lMepeyeHb NnapaMeTpoOB HACTPOMKM MMMNYNbCHOW CUHXPOHM3aUMN BPEMEHN, UX ONUCAHUE U UH-
CTPYMEHTbI pedakTnpoBaHusa npveBedeHbl B Tabnvue 6. Npadmyeckoe npencraeneHve napameTpos

nokasaHo Ha pucyHke 14.

Tabnuua 6 — NapameTpbl UMNYLCHON CUHXPOHU3aumMn PPS

3HayeHue
HanmeHoBaHue UHCcTpyMmeHT Onana3soH
- no ymor- HasHaueHue
yCcTaBKuU peAakTUpPOBaHUA |  3HAYeHUM
YyaHuo
CuHxpoHusaums | KoHdurypatop, 0;1 0 Beoa/BbiBog UMMYyNbCHOM CUH-
paspeLleHa APM-penenmka, XPOHMU3ALUN BPEMEHM
MEHI0 TepMuHana
®ukcupyembin | KoHdurypatop, 1(0->1, 1 Hayano cuHXpoHu3aLumm MoxeT
nepexon APM-penenwmka, | PpoHT), dUKCMpOBaTLCS MO N3MEHEHUIO
0(1->0, YPOBHS CUrHana ¢ HU3Koro Ha
Cnapn) BbICOKUI (MO (PPOHTY), TaK u
N3MEHEHMIO C BbICOKOIO Ha
HWU3KMK (Mo cragy)
18
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3HayeHue
HaumeHoBaHue UHcTpyMmeHT Ounana3oH
yCcTaBKU peAakTUPOBaHUA | 3HA4YeHUMn fo ymon- Hasnauenue
YaHUIO
MuHumanbHas | KoHcurypatop, ot 15 go 250 15 MwHuManbHasa onUTeNbHOCTb
anutenbHocTe | APM-peneniwmka | ¢ warom 1 MMnyrnbca, Npu KOTOPOM UM-
nmnynsca, Mc nynbC pacrno3HaeTcs KakK cur-
Han MeTK1 BpeMeH
KanubposoyHoe | KoHdurypaTop, oT -250 no 250 |0 YuuTblBaeT BpeMs 3aTpadeH-
3Ha4veHue, Mc APM-penenwuka, | c warom 1 HO€e Ha NPoXoXaeHne AaHHbIX
MEHI0 TepMmnHana no ceTu OT UCTOYHUKA (Hanpu-
mep, cuctema ACY) Kk npuem-
HUKyY (TepmuHan)
Mepwnoa KoHdurypatop, 1; 10; 20; 30; 1 Mepuog cuHxpoumnynbsca —
cuHxpoumnyne- | APM-penenwuka, | 40; 50; 60 oXungaemoe Bpems Mexay
COB, C MEHI0 TepMunHana ABYMS cOCeQHUMM COBbITUSMU
[onyctmoe KoHdourypatop, | ot 0 go 50 25 Onpeaenenms CUHXponmmyb-
OTKIMOHeHwe ne- | APM-penenwuka, | c warom 1 ca.
puoga, Mc Ecnu aTo Bpems otnuyaeTca
OT ycTaBku nepuoga 6onee
YyeM Ha JOoMYyCTUMOE OTKMoYe-
HWe, TO OHO He OKpYyrnseTcs Ao
Lerioro KonmyecTBa CekyHA
(CUHXpOMMMYILC UTHOPUPYET-
c4), M yCTaHaBnuBaeTcs npe-
aynpeauntenbHasa Heucnpas-
HOCTb
< Tmax >
< Tust >
—tust Tmin > < dr<d»
1 ffffffffffffffff L o

tust — MMHMManbHas ANUTENbHOCTb UMMYNbca (ycTaBka);

Tust — neprof, CUHXPOMMMYNLCOB (YCTaBKa);

d — ponyctMMoe OTKINoHeHue nepuoaa (ycrtaeka);

Tmax = Tust + d — MmakcMmanbHasa onUTENbHOCTb nMnyrnbca C y4eToOM OMYCTUMOIO OTKIOHEHUA;

Tmin = Tust — d — MMHUManNbHast ANUTENbHOCTb nMnynbca c y4eToM AONYCTUMOIo OTKIIOHEHUA

PucyHok 14 — [Npadmyeckoe npeacrasneHe napameTpoB
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5.3.2 CunxpoHusaums IRIG-B

Ana ncnonb3oBaHua NnpoTokona cuHxpoHusauumm IRIG-B Heobxoammo ykasaTb ero B kapTe 3a-
Kasa.

Pasbem ans nogkntoveHust K 650Ky cMHxpoHusauumn spemenn IRIG-B pacnonoxeH Ha 3agHen
naHenu TepmuHana (cm. pucyHok A.1 npunoxexne A). Pasbem peannsoBaH Kak KIeMMHbIN COeONHN-
Tenb Nof BUHT.

Cxema nogkntoyeHus TepMmHana Kk cepsepy eamHoro spemenn ACY TI1 no wuHe anddepeH-
uManbHoro curHana RS-422 IRIG-B ¢ nomouwbio KOHBepTOpa AnddepeHUnansHoro curdana npmee-
AeHa Ha pucyHke 15, a Takke Ha pucyHkax .1 n .2 npunoxenune . Konudyectso TepMmnHanos, nNoa-
KntodeHHbIX K ogHon wnHe IRIG-B, onpegensercss TEXHUYECKMMUM XapakTepuctmkamm cepeepa. Pe-
KomeHOyeMbIn KoHBepTep anddepeHumansHoro curdana wuHel RS-422(IRIG-B) — TCS-02 npowus-
BoactBa OO0 HIIM «3KPA», nnbo ntobor apyron aHanornyHbli No xapakTepmucTuKam.

lLnHa RS-422 a
P—— & IRIG-B
CepBep eauHoro BNy 3 @‘
BpemeHun ACY TI G o
IRIG-B (TTL) IRIG-B (TTL)
3KPA 2XX IKPA 2XX

PI/IcyHOK 15 — TunoBasi cxema NoAKNIYeHUs TepMUHara K cepsepy eanHoro speMeHun

I'Iapameprl HaCTpOIZKI/I CUHXPOHU3aL NN BpeMeHU

MepeyeHb NapaMeTpoB HAaCTPOMKM CUHXPOHU3aLUKM BpemeHun IRIG-B, ux onnucaHne n MHCTpY-

MEeHTbI peJakTnpoBaHUA NpmBegeHbl B Tabnuue 7.

Tabnuua 7 — HacTpanBaemMble napameTpbl CUHXPOHM3ALMN BPEMEHN

KoHdurypupyembin na- UHcTpyMmeHT .El,uana30|:| HasHauyeHue
pameTp peAakTupoBaHuA 3Ha4YeHun
CuHXpoHuM3auus KoHdurypaTop, dnaxok paspeLLeHnst CUH-
BKMOYEHA APM-penenwuka, - XpoHusauuu IRIG-B
MEHI0 TepMuHana
Moawndukauns KoHcpurypaTop, _ Moaundukaums npoTokona
. B0O03;
APM-penenwuka, IRIG-B
BOO7
MEHI0 TepMuHana
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MpunoxeHue A
(cnpaBo4HOe€)
Mpumepbl pacnonoXxXeHUA KIeMMHbIX KONOAOK U pa3beMoB MHTepdencoB CBA3N

Ha 3agHen naHenu TepMmuHana

J¢L hy
DIAT A+
1 oaTA-|ELC]
o CON
/ -y
RS4B5-1
RIG-B 2 Ethemet
A
€ Pabora
& Heucnp, JT_ @
3 |
R5485.2 ‘
COM2
i | X2
S ot S/ H]-
b ETA+ . 2
s RS485-1 & 3
9 & 4
S Cupln G-t S| s
g 4 { [ 7
— g -
g m Ethemef 2 S ;
- & 10
9] L 2 S i
E : Ethemet 1 g f%
& 14
g _ Cu el [ 15
S 15
& [ Hewcrg: = 17
5 Patio 18

1 — 6nok cnHxpoHusaumm spemern IRIG-B
2 — nHTepdenc RS-485
3 — uHTepdberic Ethernet
4 — KNeMMHbIE KOMOAKN
PucyHok A.1 (nuct 1 u3 2)

21
OKPA.425510.010 NA



Pepakuns ot 01.2017

®

)
,:m/eT

LinkiAct @

Duplex @) 1

vy

><
ro

Duplex  Link/Act

O — P G B R =
W o~ O U1 & Wk —

]
NI

=

Ethern:

—
=
s

L=

Bao| 3 ||
uao|[4 & (Ll
50|15 &)

0 :
Duplex  Link/Act v

Hewucnp. @
+

—
=3
—
[=>]

ey
o =

Pabota @

1 — unTepdenc Ethernet
2 — nHTepdenc RS-485
3 — KIeMMHbIE KONOAKM

PucyHok A.1 (nuct 2 u3 2)

22
OKPA.425510.010 A




Pepakuus ot 01.2017

MpunoxeHune b
(cnpaBo4HOe€)

PacnonoxeHne KOHTaKTOB B MHTepdeMNCHbIX bnokax

Pastem MSTB-2,5/3-GF-5,08

P
Pasbem C NOAKMIOYEHNEM Harpy3o4HOro Mgisr;e_qn 5/6-GF-3 5
MSTB-2,5/3-GF-5,08 pesucropa ' ’
Ruazp —~[[O[]
e 7
]| 2
T 3
Curnansi RS485 Knemmbl Noaknto4eHms
Curvian | KOHTaKTbI B 25'485 ngg)OB
W3111X, W33 2XX
Curnanbl RS-485 pasbeme
Knemmbl nogknioveHns N 3
KOHTaKTb| B RS'485 LIJKa(*)OB g GND 1 2 XT12 XT22
CurHan <| D-(B) 2 ,
D+ (A) 1 1 XT11, XT12 % GND 4 3
D- (B) 2 2 XT21, XT22 s D- (B) 5 2 XT11, XT21
GND 3 3 x| D+ (A) 6 1

PucyHok B.1 — NHTepdenc RS-485 n knemmbl nogknioveHnsa RS-485 ang wkados cepun LWS111X n
W33 2XX

/ Pasbem RJ-45 \ CwurHanel Ethernet (EIA/TIA-568)

i KoHTakTbl B
> CurHan
8 pasbeme
Tx+ 1
! D Tx- 2
7 Rx+ 3
\ / Rx+ 6

PucyHok B.2 — Ethernet (anekTtpuyeckui)
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Pasvem MTRJ

MakcumarnbHasa A4anbHOCTb NEPeaaUm. ................... 2 KM;

CoBMECTUMOCTb C MHOTOMOZOBbIM OMTOBOSIOKHOM
-anHa BOSTHbI 1300 HM. ... 50/125 MKwm;
-0nnHa BOIHbI (820 — 850) HM ...vvvvvieiiiieeeeene, 62,5/125 MKwm;

MakcunmanbHasa cKopocTb nepefayu, He BbILLe........ 100 MéwuT/c

PucyHok B.3 — Pazbem MTRJ nHtepdenca Ethernet (ontuueckuin)

Pasbem LC
MakcrManbHas 4anbHOCTb NEPeaaYm..........euvve.nens 2 KM;
CoBMECTUMOCTb C MHOFOMOJOBbLIM OMTOBOJTIOKHOM
-aJ5IMHA BOMHbI 1300 HM......oviiiiiiiiie e 50/125 MKMm;
-0nMHa BOSHbI (820 — 850) HM ..vvviveeiieeeeene . 62,5/125 MKM;

MakcrmarnbHasa cKopoCcTb Nepefadu, He BbIWe........ 100 Mo6wut/c

CurHansb! IRIG-B

Cvrvan KoHTakTbl B pasbeme
IRIG-B+ 1
IRIB-B- 2

Curnanbel PPS

Curnan KoHTakTbl B pasbeme

Cunxpo+ |11
CuHxpo- 12

PucyHok B.5 — PacnonoxeHue knemm noaknioyYeHns CUHXpoHusaumm spemern IRIG-B n PPS

(no3numn 1 n 4 pucyHok A.1)

24
OKPA.425510.010 MA,



CurHanbl RS-485

/ Uport 1130/1150 \
Pasbem Pasbem

DB9

usB

/

:

N

([E] oos0000

©

Bwa co cTOpoHbI
pPa3beMHbIX
KOHTaKkToB

Bua co CTOpOHbI
pasgenku
kabens

Bunka DB9
KoHTakTbl B
CurHan pasbeme
DB9

Data+(B) 3
Data-(A) 4

GND 5

Moxa CP-114lI

Posetka
DB37

B nonoxexune ON

YcraHoBUTL

JP B nonoxexun
«3aKOpPO4YEeHO»

Kabenb RS-485

ﬁ

Pepakuus ot 01.2017

H

Cepsep (MK)
BUA C3aan

] USB

Kabenb RS485

Moxa
CP-132I
(2 nopta)

Moxa

CcP-1141 |
(4 nopta) _!

Posetka

DB9

Moxa CP-132I

VCTaHUBMT"\

B nonoxexune ON

JP1

SW1 SW2
H n
12 12

Im

JP B nonoxeHun
«3aKOPOYEHO»

LT

/

PucyHok B.6 — PacnonoxeHne KOHTaKTOB BHELLHUX YCTPOMCTB 4115 NOAKMIOYEeHNs TepMuHana
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MpunoxeHne B
(cnpaBo4HOe€)

Mpumepbl nogknioveHnsa APM penenwuka n nHterpauum B ACY TIN

Cxerna N
Imezpaug B APM peaedupwa o ACY TTT no RS-485 uwmepgency

do 7 megrukaial Ha amug RS—-485

A

' Kadens RS-485 NB ACY 177 Modbus RTU MK 60870-5-103)
KPAIXY WKPAZXY APM penedujuka
,?574554\ \{fﬁgmgf ,?574557\ \{fﬁgmgf

RS-485-7 RS-485-2
Kadeny RS-485

Lxoma N7
Wmezpayus 6 APM peneawuka no RS-485 wwmepgeucy v 6 ACY TTT vepez Fthernet

a0 7 mepruranot Ha g RS-485

AN
4 A
BACYTTT BACYTTT
Modbus TCP IFC 6087[7—{7 04 IEC 61850-8-1 (Modbus TCP EC 60{?70—5— 04, IEC 61850-8-1

KPAZXY TKPAZXX PN peneduuka
[ ]
w5851 | Ftternet w851 | Fthernet — |
RS-485-7 ves S~485-7
Kacean RS—485
Cxera N3 ) BAY T
Hamezpmgua 6 ACH 71T u APM peneuuuxa +epes Ethernet Mo TCP JE S0870-5-104 1T 61850-8-1
i
LAV o A_PM peneuyka
TKPAZXY HKPAZXY n ]
= |
FS—ME—?‘ ‘E frernet ,?5”—455_7‘ ‘Efﬁemef T |
Etherne! | PEn |
[T Rs-15-7 |
PucyHok B.1
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Cxeva VY%

Wmezpaua & APM pereduuwa wepez Ethernat B ACY 11T ne OFC mexHoaozu,

THKPAZXX

ﬁHﬁE—f‘ \{fﬁgmgf

RS—4E-2

Cxera N5

Yy

TKPAZXX

/{’5—4554‘ \ffﬁemgf

RS-485-2

Fthernet

A@ g@dmﬁm

7]

Mamezpayus 6 ACY TIT no EC 67850-8-1 ¢ dydmupobarssrs kawanor chasu Fihernel B APM penetwuxa wepes Fifersl,

[ likag W317X 1137 2XX |

| \

| wea2xx| |

| Fthernet 1 <—’-/
| Ethernet 2K

| \
. _
Cxema NG

L 671850-8- 1/ Eiernet

L 67850-8-1/Eihernet

‘ IMI

APM penecujuxa

S

e
| Komymamap ‘ W 61850-8-1/Ethernet LN A
| = | 6185081/ Fiornet
| e | A
| L |
S | FHPAZKY - — — — —— = —
\ = | [ Karryymamag lkag W0 1177 22K |
} Eihernel 3 : |
= |
| R N
\ HPAZXX | s A |
| || |
‘ Eihernef || Fiternet |
\ || |
. _ - _ T e _
PucyHok B.2
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Cxera N7
Wamezpayus B APM peneuuka no RS—485 uwmengeucy u 6§ ACY 177 no OPC mexvonozu

do 5 mepruHaiol Ha nuksng RS-485

- S
HPAXX HPAZKX ] _A@p@mﬁgl
|
RS485-1| | Etternet ps-ig5-1| | Aternet — |
| ==
[ ]
RS-485-7 vee S-£859-7
) Kaoeins RS-485 W

PucyHok B.3
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Cxera N°7

Annapamras Curxporu3ayus bpemery PPS © amnaumydol curxpoumy/isea 24 B

MpunoxeHune I'

(cnpaBo4HOe€)

CxeMbl annapaTHOM CUHXPOHU3aL UM BPEeMEHMN

[ WX 133 2xx|

- | KPA 2XX
,_/4'[/770'7‘17‘[//( 1 | KoHmaKim/
| curxpourmymsea | CumpORIEI
| | !PPS | o X731 p

I | — /19760X X

| T bIT | _ ?
| | O 2LB
L . _

Cxema N2
Annapamnas CuMxpoHu3auLs Bpemesy ¢ GU@@EeneryuabHeM CUHXDouMMYIbCoM PPS
U duckpemusii Bxodom 24 B meomurana IKPA 2XX.

_ | 1 ||
M_MULIHUK _l | 24"9
|5U¢§DE,UEUUU/I£:HUZU | |
[LIHX,UUUMﬂy/]bEU . R
I e seges fsizz f5-02 p245
| X H IX_-—' X 7\RX+ ;Zr

|
| X | i 8lRxY-
L 7, iy | 9lann 2—4113

- L

(xema N°3

Pepakuus ot 01.2017

JKPA ZXX

KoHmaxmel
CUHXPORU3AL LY

[177]

17| 160X X

PPS (24 B

Annapamxas CuHXpoHU3ayus Bpemen © Gu@@eperyuabHsIM CURXpoumMmyibcom PPS
u duckpemreim bxodom 220 B, meprurana IKPA 2XX.

-
| b |~ |
| 2208
o | b7 | ]
%/770 YHUK _] | 248
| auppepeyuansHozo | |
CURXPOUMTY/IBCa 5 [
| IS yepes pst22 RO | ks
| P+ | 8lx- ouT
N | 9lahp U
L | 24 B
L
PucyHok IM.1

JKPA ZXX

KoHmaxmel
CUHXPORUZAYUL

71]
| I19160XX

PPS 2206)
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Lxema VY%
Annapamnas CUHXPoHUALUA BpeMery © GUQ@EneHULALHbIM CUHXDOUMIYILLOM IRIG-5
U KOHMAKMamy Curxporusaguy ypotua TTL RIG-8 meprurana FKPA 2XX.

e WX 133 2xx |
Homospre | | e ST |
|duw$@ﬁeguaﬁbﬁaza | | |
CUHXDOUMIYABLA ‘ Koumakims! |
| | Ri-B 4epe3 RS427 =02 .21 Bl CUHXDOHUZAL UL
| ZANGiavas H 7[R |
A A gl 716 Daws| |
| ol L \B ZZ /i 2 ; RGBT |
L ] C
- _
Cxera V%5

Annapamwas cuHxporu3ayus Bpemery C onmuYeckuM Cukxpoumiyascor PPS

u duckpemueir Bxodom 24 B meprurana IKPA ZXX.

[Memosun | — UEITX: 157 2XX |
museckoz | || Fs-02-220 X at |
CUHXDOUMIY/BCa L1+ 7:“:—0 -
| | FPS vepes Fx | Mo 12 — 0o 2205 |
— ST FPAZK| |
| Bar G013 )
| <7 X2 = OHMAKITb! ]
\_ o J ||[Ecar [;gf ; cu;;,;payusauuu |
| Tk 7] [TH160X X |
= PPS (24 B)
- _
Cxema N%

Annapamwas cuwxporu3ayus BpemeHy © onmu4eckum cuRxpoumMnyascom PPS

u duckpemnem bxodor 220 B meprurana FKPA 2XX.

o [~ T T T 31X 133 2xX |
%/770‘//#//( j | |
‘ OnmUYECKozo ‘ | F(S-02-220 X7 at |
CUHXpOUMIY/IbCa [+ |1 '1: O _
| | PPS yepes Fx | <7 M-/ 12 o 2208 |
| PO H——(——+ G0 13— ) EZpal

X2 = T b7 OHmaKme!
\_ . J : F/\f 2[/7' H/ 74,7— -1 2208 | | cunxporuzayuy {
- aur |2 77
| 3 | 7| [TY9160X X |
PPS (2208)
- _ T —
PucyHok I".2
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Cxera N°7
Annapamras cuwxporuzauus Bpemery ¢ onmuyveckur curxpournyascor RIG-B
U KoHmaxkmany curxporuaayuy Ypobug TTL IRIG-B meprurana FIKPA ZXX

omE | b U1K 133 2]
oo || FCs-02-220 X1 ar |
‘L‘UHX,UHUMH_(MbL‘G | [+ 71n;_o — |
\ | RIG-B epes Fx | ST M=) |2 —_— FKPA 2XX |

| X Out @— o0 |3 — Kowmarms!
B ) | o7 X3 = cumxponuzaquy | |
T | FX_OUT g* ; - ZL BI28X |

= IRIG-B (TTL
| G0 |3 || |
- _
PucyHok .3
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MNMepeyeHb cokpalieHun

APM ABTOMaTU3NPOBaHHOE paboyee MecTo

ACLlY ABTOMaTU3NPOBAHHASA cMCTEMa AUCNETYEPCKOro ynpaBneHus

ACY T ABTOMaTM3npoBaHHas cucrtema ynpasreHus TEXHOSTOrMYeCcKnMmn
npoueccamu

MA lMpoTBOaBapunHasa aBTomaTuka

MK lMepcoHarnbHbIN KOMMbIOTEP

no MporpammHoe obecneveHne

P3 PenenHas 3awmta

P3A PenenHas 3awmTta n aBTomatuka
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I'Iepequb TepMMHOB

Client

Ethernet
GOOSE

IRIG-B

LC
LinkBackup
Modbus RTU

Modbus TCP

MRP
OPC

PPS

PRP

PTPv2
Publisher
RedBox

RJ-45
RS-485
RSTP

SNTP

Server

Subscriber
USB
uTC

KnneHT — TOT, KTO 3anpawuBaeT ycnyru u/vnu pecypcol, T.e. nporpamma
NN NpoLecc, Bbi3blBatoLLMe AENCTBUSA HA OObeKTe.

CeTteBoW nHTEephenc, onncaHHbln ctangaptom IEEE rpynnel 802.3
MexaHn3m (NpoToKOos) Nnepeaayn AaHHbIX O COBbITUAX HA NOACTaHLMKN, ONu-
caHHbI rnaeon IEC 61850-8-1. ®akTnyecku AaHHbIN NPOTOKON CAYXUT ANs
3aMeHbl MedHbIX KabenbHbIX CBs3eN, NpefHasHayYeHHbIX ANs nepegayn
ONCKPETHbIX CUrHanoB Mexay yCTpoMUCcTBaMu.

IMpoTOKON CUHXPOHM3aLMK BpEMEHN, ONUcaHHbIN B cTaHaapTe IEEE 1344
Pasbem onsa nogknoYeHns BONTOKOHHO-ONTUYEeCcKnX kabenensAd

TexHonorns pesepBMpoBaHUSA CETEBOIO NOAKITOYEHMS

OTKPbITbI KOMMYHUKALMOHHbBIA NPOTOKON ANS OpraHu3auuun CBA3WM Mexay
3MIEKTPOHHBIMW YCTPOMCTBAMM MO NMHMMK CBA3M RS-485

OTKPbITbIN KOMMYHWUKALMOHHbBIA MPOTOKON ANS OpraHu3auuun CBA3W Mexay
3EKTPOHHbIMK YCcTponcTBammn Yyepes Ethernet

MpoTokon pe3epBupoBaHus cetn Ethernet cornacHo ctaHgapty IEC 62439
Mnatdopmo-He3aBnUCUMBLIN ~ MHTEpdENC LN ynpaBneHust obbekTa-
MW aBTOMaTtm3auum n TEXHONOrM4ecKMMn npoueccamm

MeTog nepenaymn curHana CMHXpoHmM3aumm BpemeHu. MNpegnonaraeT nepe-
Aadvy 0QHOro uMnynbca B CEKyHAy.

lMpoTokon napannenbHOro pesepBupoBaHus ceTu (AybnvpoBaHHas ceTb
nepegayn gaHHbIX) cornacHo ctaHgapty MOK 62439

IMpOTOKON CUHXPOHM3ALUMM BPEMEHN MO KOMMBIOTEPHOWN CETU

Wa3patenb (nybnvkaTop)

Yctponcteo gns pesepsupoBaHna (Redundancy Box) ans KOppeKkTHOro
npucoeavHeHns K cyllectsytowen cetu PRP ycTpoicTs, He nogaepxuea-
IOLLIMX 3TOT NPOTOKON peE3epBMPOBaHUS

CraHgapTHbIV U3NYECKUI BOCbMU KOHTAKTHbINA pa3beM
MocnepoBaTtenbHbIN UHTEPdENC Nepefayn aHHbIX

MpoTokon pesepBUpoOBaHUSA; NPOABUHYTas Bepcusa npoTtokora STP nosso-
ngawasn cosgaBaTb KOMbLEBbIE MapLLPYThI B ceTax Ethernet

IMpOTOKON CUHXPOHM3aLMM BPEMEHN MO KOMMBLIOTEPHOW CETU

OnemeHT, obecneunBaroLLniA yCryry Unm pecypcesbl, T.e. NpoLlecc, peanunsy-
oM ogHy unm Bonee onepaumn Hag ogHUM unu 6onee o6LEKTOB.
Mognuncumnk

MocnepoBaTtenbHbIN UHTEPdENC Nepefayn aHHbIX

BcemupHoe koopauHMpoBaHHoOe Bpemst
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