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

TOJIbKO NO COorfiacoBaHUIo C p83pa6OTLWIKOM.

HacToswee obuee onvcaHme cMCTEMbl PacnpoOCTPaHSETCS Ha:

— TepMuHanbl MukponpoueccopHble cepun SKPA 200 (B TOM yucre UCNOMHEHUsS ANs aToM-
HbIX CTaHUWN) (oanee — TepMnHanbl);

— wkadbl TMNOB LW3111X(A) (manee — wkad), peanu3oBaHHble Ha 6a3ze TepMUHANOB CEpUM
OKPA 200;

— wkadbl cepum WO 200 (B TOM 4MCre WCMNOMHEHWA AONs aTOMHbIX CTaHLWN)
(oanee — wkad);

— Mpo4Me yCTPOWCTBA, peann3oBaHHble Ha 6a3e TepmuHanos cepumn IKPA 200.

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

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

B cBs3M ¢ cuctematmyecku npoBOAMMbIMU paboTaMy MO COBEPLUEHCTBOBAHMIO TepMuHana
BO3MOXHbl HEKOTOPbIE PACXOXAEHMS MEXAY ONUCAHUEM M NOCTaBMSIEMbIM U3OENMEM, HE BNUSIIOLLNE
Ha napamMeTpbl U34Eenus, YCrOBUSA ero MOHTaXa 1 aKcnnyaTauum.

MpumevaHne — KonuyecteBo M TuMbl NMOPTOB CBSI3W, NoddepKMBaeMble NMPOTOKOMbl 0GMeHa AaHHbIMMU,

€noco6bl CUHXPOHM3ALMM BPEMEHU 1 PE3EPBUPOBaAHNA HEOOXOAMMO YTOUHATL NPU 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

BpeMeHM No nHTepdericaM CBsA3u NpvBeaeH B Tabnuue 1.

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

CBSA3N
UHTepdeinc cessm CuHxpo-
MpoTokon RS-485 * Ethernet CnyxebHbIN NOPT| HM3auuA
USB |Ethernet| BP€MEHHU
odbus RTV (Mas?elf\llglave) B Slave B "
Modbus TCP _ ' Server _ Server +
(Client/Server)
FOCT P M3K 60870-5-103-2005 Slave
(Master /Slave) B B B *
FOCT P M3K 60870-5-104-2004 - Server - +
IEC 61850-8-1-2004 (MMS) - Server - - -
IEC 61850-8-1 (GOOSE) - Publisher/Subscriber - - -
IEC 61850-9-2LE - Subscriber - - -
PTPv2** - (Master /Slave) - - +
SNTP** — Client — —

* He ponyckaeTcs oqHOBpPEMEHHOEe Ha3HavyeHne AByX U boree NpoTokonoB obmeHa AaHHbIMU Ha
OAVH nHTepdenc ceasn RS-485.

** TonbKO AN CUHXPOHM3ALMWN BPEMEHM.

1.2 Mpwn B3anmogenctamm ¢ ACY TI1 obecneunsaeTcs:

— YTeHue/3anucb NnapameTpoB B HOPMarilbHOM 1 aBapUNHOM pexunumax;

— nepefaya TeKyLUMX 3HAYEHUN TOKOB, HaMpshHKEHWA, MOLLHOCTM M 4acTOTbl MO MPOTOKOMaMm:
Modbus RTU, Modbus TCPIIP, cTaHgapTam: OCT P M3K 60870-5-103-2004
(nanee — MO3K 60870-5-103), NTOCT P M3K 60870-5-104-2005 (manee — MOK 60870-5-104),
IEC 61850-8-1(2011) (nanee — IEC 61850-8-1);

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

— nepefava AaHHbIX U3 BHYTPEHHEro permctpaTtopa cobbitun B ACY TI1;

— CMHXPOHM3auMsi BpEMEHMN OT cepBepa eamHoro BpemenHn ACY TI1 (nonydYeHne MeTku BpeEMEHM
ot ACY TN);

— pesepBupoBaHue cetu Ethernet;

— MpWYeM U BbINOMNHEeHVe komaHa ynpasneHust ot ACY Tr1.

1.3 TepmuHanbl oNUMOHaNbLHO MOryT UMETb MHTEPdENChl CBA3N (KOMMYHUKALMOHHLIE NOPTbI),

npuBeAeHHble B Tabnuue 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)*

* YcTaHaBnMBaeTCsi Mo YMOSYaHMIO.
** [Ins nokanbHoro nogkntoveHms Hoytoyka (IMK) ¢ ycTaHOBNEHHbIM KOMMeKcoM nporpamm EKRASMS-SP,
MO3BONSAIOLLMM BbINOMHATL AEACTBUSA NO AMArHOCTUKE M Hanaake 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 MMKpOmnpoLec-
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 MMKpPOMpoLeC-
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».

Hactporka  napameTpoB  TepMMHana  BbIMNOMHAETCA C  MOMOLWbI  Mporpammbl
APM-penenwuka komnnekca nporpamm EKRASMS-SP nnu yepes meHo TepmuHana. OnucaHve pa-
60Tbl C nporpammon npueBedeHo B pykosoacTeBe orniepatopa OKPA.00006-07 34 01 «[lMporpamma
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.

MeToauka HacTponku pesepBupoBaHmna cetn Ethernet B TepMmmnHane onmcaHa B UHCTPYKLMK
OKPA.650321.028 1 «TepmuHansl MukpornpoueccopHble cepun OKPA 200. PesepBupoBaHune cetu

Ethernet».
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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, OCYLLUEeCTBAAeTCHA MO TEXHOMOornu
- UHTepdhency RS-485; OPC c nomouubto nporpammel OPC-cepsep.
- uHTepcpency Ethernet K OPC-cepBepy nogkntodaetca OPC-knneHT ACY.

PucyHok 1 — Cnocobbl nHTerpaumm B ACY TI1

Mpumepbl nogkntodeHna APM penenwuka u mnHterpauum B ACY TI1 TepmuHanos cepuun

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 ucnonb3oBaHneM peTpaHcnaTopos, Hanpumep: MOXA TCC-120I1, Advantech ADAM-
4510-EE, konmM4yecTBO YCTPONCTB MOXET ObITb YBENMYEHO.

2.1.3 Ana cTtabunbHOro NPOXOXAEHUA CUrHamna pekoMeHOyeTCsl K OKOHEYHbIM TOYKaM anek-
Tpnyeckon cetn RS-485 nogkntounTb Harpy3oyHble pesnctopbl HoMmHanom 120 Om /0,5 BT, Tem ca-
MbIM YCTpaHAs OTpaXeHue curHana oT "OTKpbITOro" KoHua kabens.

MoakrntoyeHne Harpy3o4YHOro COMPOTUBIIEHUS BO3MOXHO MPOM3BECTU HEMnocpeacTBEHHO 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 — TunoBasa 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 Ka4eCcTBe KOHLeHTpaTopa AaHHbIX B ceTn RS-485 ¢ ycTponcTs, nogaepxmearoLwmx 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 pexum
«Mastery». KoHgurypmpoBaHme npon3sBoguTcst ¢ NOMOLLbIO NporpaMmmbl KoHdurypatop BxoAsLuen B
komnnekc nporpamm EKRASMS-SP, onucaHve KOTOpPOM MNpMBOAUTCA B PYKOBOACTBE ornepartopa
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 ceTh 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, RSTP, PRP), Tak n 6e3 pesepBrpoBaHus.

2.2.1 Tunoeas cxema uHTerpauum tepmuHanos (wkadgos) 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 — Tunoeasi cxema nHterpaumm tepmunana B ACY TI1 no nHtepdency Ethernet.
Tononorusa cetn «3ee3ga»

2.2.2 TepmuHansel ynpaesneHna 3KPA 24X n tepmunansl NMA OKPA 22X moryT 6bITb MCNONb-
30BaHbl B Ka4eCTBe KOHLEeHTpaTopa AaHHbIX B ceTu Ethernet ¢ ycTponcTB, nogaepxmeatowwmx npoTo-
kon Modbus TCP B pexunme «Server». [Ing aToro Heo6xoamMmMo CKOHUIryprupoBaTb MHTEPENC CBA3N
Ethernet ana pa6otkl ¢ npotokonnom Modbus TCP B pexunme «Client». KoHurypuposaHue npomsso-
AnTca ¢ nomoLlubio nporpammbel KoHdurypatop, Bxogswen B komnnekc nporpamm EKRASMS-SP,
onucaHvne KOTOpOoKr NpuBOAUTCS 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»

YcTponcTBa, noaaepxu-
BaloLMe NpoToKoN : I '
Modbus TCP B pexume IKPA 2XX OKPA 24X(22X)
«Server»

PucyHok 5 — lNpuMmeHeHne TepmMrHana B Ka4ecTBe KOHLEeHTpaTopa AaHHbIX B ceTu Ethernet

9
OKPA.425510.010 MA



Pepakuusa ot 01.2017

2.3 UHTerpaums yepes OPC-cepBep

Ucnonbayembii OPC-cepBep BXxoauT B cocTas komnnekca nporpamm EKRASCADA. HacTtpon-
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.

Mporpamma
OPC cepBep

He Gonee

5 ycTpoincTs Ethernet

OKPA 2XX 3KPA 2XX

«Slavex-pexum «Slave»-pexum
AnekTpuyeckas WwuHa RS-485
\ 4
He Gonee
5 yctporicte -
— o KoMMyHVKaLMOHHBIN
| | ¢ cepBep
OKPA 2XX OKPA 2XX
nMHWA 1
MakcrmanbHas annHa nMHum
1200 m
«Slavey-pexum «Slavey-pexunm :
OnekTpuyeckas WwnHa RS-485 YHWS 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 lNepeyeHb Bcex HacTpamMBaeMblxX napameTpoB uHTepdenca RS-485, nx onncaHue n nH-

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, | (obwmn napameTp Ansi BCeX MHTEPKENCOB CBA3M)
MEHI0 TEpMUHana

CkopocTtb KoHdhurypaTtop, CkopocTb 0bMeHa AaHHbIMM.
APM-penenuwmka, | BoamoxHble 3HadeHus: 1200, 2400, 4800, 9600, 19200,
MeHto 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 nepenaydn, T.e. 3Ha4YeHnem
napametpa «CkopocTby. Micnonb3yeTcsa Ans B3aMMo-

OEenCcTBusA ¢ MeaneHHo AeNCTBYHOLWLMMM CUCTEMaMMU

lMporpamMMHbIA NPOTOKON Nepeaayvn LaHHbIX.
BoamoxHble 3HauyeHus «Het», Modbus RTU n

M3K 60870-5-103. HasHayeHne aByx u bonee nNpoTo-
KonoB o6MeHa JaHHbIMW Ha OOWH UHTEPdIENC CBA3M He
BO3MOXXHO

MNpoTokon KoHdurypaTtop,
APM-penenuimka,

MEeHI0 TepMnHana

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

BuTbl AaHHbIX KoHdurypaTtop,

APM-penenwuka

KoHTponb 4YeTHOCTN.

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

YeTHOCTb KoHdurypaTtop,

APM-penenwuka

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

Cronosble 6uUThl KoHcpurypaTtop,

APM-penenwuka

* BUT YyeTHOCTU JobaBnsAeTcs K OMTam AaHHbIX AN o6HapyXeHus owmnbok. BoaMoxXHbIe 3HaYeHUs: Mo 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 (snekTpmyeckmin unm onTuUYeckuin) onpenensieTcs 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 mHtepdencom Ethernet nmeet coeguHutens-
HbI pa3bém Tuna MTRJ mnn Tuna LC (cMm. pucyHkun B.3, B.4 npunoxenne b). TepmmHan nmeeT Bo3-
MOXHOCTb MNOOAEPXKU pe3epBupoBaHuMs cetu no npotokonam PRP, RSTP wun TexHonornu
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 ogHOW FIMHUK 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 NpPpoOBEepPKUN HaANMnN4Yma coeanHeHns

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

MwuHumManeHoe 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)

12
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4 PesepBupoBaHue cetu Ethernet

4.1 PeanusoBaHbl ABa BapuaHTa obecnedeHusi pesepeupoBaHusa cetn Ethernet: annapatHoe
N nporpaMmmHoe. AnnapaTHasi peanusaumsa mucnonb3dyetca B 6nokax noruku: J12571, J12651, 112653,
J12654, 12656 v nogaepxuBaeT cnocobbl pesepsupoBanus: LinkBackup, PRP, RSTP.

MporpammHasn peanu3aumns ucnonb3dyetca B Ornokax Normks ¢ gBymss n 6onee noptamu
Ethernet (kpome BhiLe nepeymcneHHbix GIOKOB FOrMKK) 1 NOAAEPXKMBAET CNOCOOLI pe3epBUPOBaAHUS:
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 noctaBnaeTcsl 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 OAMH U3 NOPTOB TEPSET MOAKIHOYEHME, MPOUCXOANT NEepeKnoveHne
Ha NOpPT, B KOTOPOM «HecCyLLias YactoTay» NpucyTCcTByeT. Ha pucyHke 7 nokasaHa cxema UHTerpauuu B

-B

pesepBMpoBaHHyto ceTb Ethernet.

Cepsep
ACY T
Ynpaensiemble
KOMMYTaTOpbl «Ethernety _OKPA_2XX
cetn Ethernet o — =y |
«Ethernet» § N |
———————o

TepmuHan 1

s

OKPA 2XX
«Ethernet».ﬁf —1

«Ethernet» & e |
ol _

TepMuHan n

PucyHok 7 — Tunosaga cxema MHTerpauum TepmMmmHana B pesepBupoBaHHyto ceTb Ethernet
no LinkBackup TexHonorum

4.3 PesepBupoBaHme C ucnonb3osaHnem RSTP npoTtokona cornacHo craHgapTy
IEEE 802.1w

TepMuHan u Kaxabl nocneayoLwmin KOMMyTaTop, y4acTBYHOLMI B NOCTPOEHUN AepeBa, ulleT
KpaTyanwnin maplipyt (C y4€TOM MPOMYCKHOWM CMOCOBHOCTU KaHana) K KOPHEBOMY KOMMyTaTopy
(cepBepy nnun gpyromy KOHE4YHOMY YCTPOMCTBY) Yepe3 coceaHne KoMMyTaTopbl (Mnn Hanpsimyto). Jln-
HWUW, He MonasLUMe B MapLIpyT, NEPEBOAATCSA B PEXUM OXMAAHMSA U HE UCMOMb3YKTCA AN nepegayn

OaHHbIX, MNMOKa pa60Ta+0T OCHOBHblE NNHUK. B Crny4ae BbiXxoga U3 CTpodA OCHOBHbIX NWHWIA, oXunaato-
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Lme NUHUM NCNOMb3YITCA AN NOCTPOEHUSA anbTepHaATUBHOW TOMOMOrMK, NOCIEe Yero ogHa u3 NUHUA
CTaHOBUTCS aKTMBHOW, a OCTarbHble NMPOAOIMKAT HAaXoOUTbCA B pexume oxuaaHusa. Ha pucyHke 8
nokasaHa cxema MHTerpauum B pesepsupoBaHHyto ceTb Ethernet. [lna ncnonb3oBaHus npoTokona

RSTP Heobxogmmo ykasaTb €ro B Kaptax 3akasa.

Cepsep
ACY TN

YnpaBnsemble
KOMMyTaTopbl «Ethernet»

IKPA 2XX
ceTtn Ethernet o -
«Ethernet».

TepMmuHan 1

IKPA 2XX
«Ethernet» !

P =z53

«Ethernet»

TepMuHan n

PucyHok 8 — Tunosas cxema nHTerpauumn TepMmmHana B pesepBupoBaHHyto ceTb Ethernet
no RSTP npoTtokony
4.4 PesepBupoBaHue ¢ NpUMeHeHUeM OOMNOSTHUTENbHbIX annapaTHbIX CPeacTB — KOMMYTaTo-
poB, nogaepXxusanLmx pesepsmposaHne RSTP npoTokona
TunoBass cxema WHTerpaumm npeacTaeneHa Ha pucyHke 9. KommyTtaTopbl AOMKHbI ObiTb
CKOHMrypmpoBaHbl Ans paboThbl B peXXuMe «KorbLa».

Cepsep

Ynpasnsembie KommyTaTtop
KOMMyTaTopbl &
cetn Ethernet

e

«Ethernet» «Ethernet»

SKPA 2XX

IOKPA 2XX

TepMuHan 1 TepMuHan n

PucyHok 9 — Tunosaga cxema nHterpaumm TepMmmnHana no RSTP npoTokony B pe3epBUpOBaHHYO CETb
Ethernet Ha ypoBHe koMMmyTaTOpa
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4.5 PesepBupoBaHne Cc  ucnonb3oBaHnem PRP  npotokona cornacHo  crtaHgapTty
IEC 62439-3 (2016)

B ocHoBe nogxofa K pe3epBUMPOBaHUIO CETU Hanuuve ABYX HEe3aBUCUMbIX aKTUBHbLIX NyTewn
Mexay AByMA ycTpomcTBaMun. TepMuHan MCnosb3yeT ABa He3aBUCUMMbIX CETEBbIX MHTepdenca, Ko-
TOpble NepeaarT OOHN U Te Xe JaHHble OOHOBPEMEHHO. [1pOTOKON MOHUTOPUHIa ANs pe3epBupoBa-
HUS1 yOOCTOBEPSIETCS, YTO Mony4vaTterib UCMoMb3yeT TONbKO NepBbl NakeT AaHHbIX, N oTbpacbiBaeT
BTOpon. Ecnun nonyyeH TOMNbKO OAWMH NakeT, nonyyaTesib 3HaeT, YTO Ha ApYyroM MNyTu npousoLuen
cbon. Ha pucyHke 10 nokasaHa cxema UHTerpauum B pesepBupoBaHHyto ceTb Ethernet no PRP npo-
Tokony. [ns ncnonb3oBaHusa npoTokona PRP Heob6xoanmo ykasaTb ero B kapTax 3akasa.

‘ RedBox

Cepsep
Ynpasnsemble ACY TN
KOMMYyTaTOopbl
cetn Ethernet OKPA 2XX
«Ethernet» e
«Ethernet» '
1:epMVIHaJ1 1
OKPA 2XX
: «Ethernet» gy
«Ethernet» :I:::;;' ,

TepMuHan n

PucyHok 10 — TunoBasi cxema MHTerpauum TepMrHana B pe3epBupoBaHHyto ceTb Ethernet

no PRP npoTtokony
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5 CI/IHXpOHVI3aL|VIﬂ BpeMeHU

5.1 O6bwue cBeaeHus

5.1.1 TepmuHan noggepxmBaeT CUHXPOHU3ALMIO BPEMEHN NO MHTEPdENCaM CBA3U U CIyXeb-
HbIM NHTepdencam.

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

— npotokonoB: Modbus RTU, Modbus TCP/IP, SNTP, PTPv2, M3K 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 CUHXpPOHM3aUUM BpeMeHn (OopMUPYIOTCS CEPBEPOM €AMHOMO BPEMEHU
ACY TT1. CepBep eouMHOro BpemMeHu sIBNSeTcs BeAyLuM YCTPONCTBOM CUHXPOHU3aLMM BPEMEHMU U
oGecneynBaeT eanHoe BpeMsi y Bcex komnoHeHToB ACY TI1.

5.1.5 B coOTBETCTBMM C BbIOpaHHbIM TUMOM UHTEpPMENCca N NPOoToKorioMm obmeHa obecnevmBa-
eTcsa nporpamMHas Uy nNporpaMMHo-annapaTHas nogaepKka CUHXPOHU3auMmM BpEMEHU BHYTPEHHUX
YyacoB TepMuHana (pucyHok 11). NporpamMmmHas CMHXPOHM3auua BpeMEHU BHYTPEHHUX YacoB obec-
neuymBaeT TOYHOCTb CUHXpOHM3auuMm o 500 mc. [na obecnevyeHnsi TOYHOCTU CUHXPOHM3aUMU 00
1 mc Heo6xo0aMMO AONOMHUTENBHO C NPOrpamMMHOM CUHXPOHM3AUMEN BPEMEHU NMPUMEHATb CUrHarbl
annapaTtHon cuHxpoHmnsaumm PPS mnun 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-
HaBnMBaeTCHa BpeMs, NpUHATOe Nno cetu. Taknum obpasom, obecneynBaloTcsa criefyolme xapakrepu-
CTUKMN:

1) nporpaMmHasi CMHXPOHU3aUNsl BPEMEHWN HUKOTA4a He yXyAllaeT TOYHOCTb JOCTUraemown 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 Npu OTCYTCTBUN CUHXPOHM3ALMM BPEMEHN TEPMUHANA Yepe3 UHTePdENChl CBSA3N MOXHO
yCTaHOBUTb Bpemsi depe3 cnyxebHoii nopt (USB wnn Ethernet) ¢ nomowebto N0 EKRASMS-SP
(cm. pykoBoacTtBo onepatopa QKPA.00007-07 34 01 «[porpamma CepBep CBA3MN (KOMMMEKC Npo-
rpamm  EKRASMS-SP)» wu pykoBoactBo onepatopa OKPA.00006-07 34 01 «[lporpamma
APM-penenwmka (komnnekc nporpamm EKRASMS-SP)») nnun yepes meHo TepMmmHana.

5.1.8 Cnocobbl CUHXPOHM3ALMN BPEMEHW ONPEAENnsoTCA Npu 3akase.
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CUHXpPOHM3aLUA BpEMEHN

nporpamMmmHo-annapaTtHas,

nporpamMmmMHas,
ToYyHocTb Ao 500 mc

SNTP + PPS

. SNTP

s Modbus TCP + PPS

PTPvZ,

TOYHOCTb A0 1 MC M3K 60870-5-104 +

PPS

Modbus TCP
' Modbus RTU + PPS

y |IEC 60870-5-104 M3K 60870-5-103 +

T
T
(0)]

y  Modbus RTU ' SNTP+ IRIG-B003

Modbus TCP + IRIG-

MG3K 60870-5-104 +
IRIG-B003

Modbus RTU + IRIG-
B003

| MOK 60870- 5-103
+ IRIG-B003

. IRIG-B007

PucyHok 11 — Cnoco6bl CUHXPOHU3ALUM BPEMEHM

5.1.9 HacTtponka napameTpoB CUHXPOHM3aLUN BPEMEHM BbIMOSTHAETCA C NMOMOLLbIO KOMMeKca
nporpamm EKRASMS-SP nnn 4yepes meHo TepmmnHana. lNMopsagok HaCTporikn napameTpoB CUHXPOHU-
3auun BpeMeHu onncaH B MHCTpykunmnm IKPA.650321.012 U.

5.2 MporpaMMHas CUHXPOHM3aLUS BPpeMeHU

5.2.1 HactpouTb napameTpbl NPOrpaMMHOM CUHXPOHU3AUUN BpEMEHN (HanpuMmep, Ha3Ha4nTb
NPOTOKON CBA3M Ha ornpefersieHHbI NopT v 3agath YaCoBOW MOSC) MOXHO C MOMOLLbLIO NMPOrpaMm:
APM-penenwuka, KoHurypaTtop unm yepes MeHio TepMmmnHana.

5.3 MporpaMmHo-annapaTHasi CAHXPOHU3aLMsA BpeMeHU

MporpammHo-annapaTHasi CUHXPOHM3ALMSA BPEMEHN COCTOUT U3 NporpamMmmHoin (cMm. 5.2) u an-
napaTHOW CUHXPOHM3ALIMN BPEMEHMW.
AnnapatHasi CUMHXPOHM3AUMS BPEMEHUM — 3TO WUMMYMbCHasi CUHXPOHU3ALUS 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 ¢ nomowbio KOHBEPTOpA NpUBEAEHA Ha PUCYHKe 12, a Takke Ha
pucyHke .1 npunoxeHne . KoHBepTep BbIMNOMHAET OYHKUMIO npeobpasoBaHusa anddepeHumnans-
HbIX CMrHaNoOB BUTOM Mapbl B CeKyHOHble umnynbcbl PPS 3agaHHOM amnnutyabl U NonsipHoOCTH (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
UMeET KIMeMMHble COeANHUTENN NOS BUHT.

PekomeHayembin koHBepTep AnddepeHumansHoro curHana wmHel RS-422(PPS) — TCS-02

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

Cepsep eauHoro | SN = S
BpemeHn ACY TT1 PPS PPS
24B \24 B
OKPA 2XX OKPA 2XX

PucyHok 12 — TunoBas cxema nogkniodeHns TepMmmHana K cepeepy eanHoro spemern ACY TT1
no wuHe RS422 PPS

5.3.1.1 NapameTpbl UMMYNbCHON CUHXPOHMU3ALUN BpeEMEHN PPS
lMepeyeHb NnapaMeTpOB HACTPOMKM MMMNYNbCHOW CUHXPOHM3aLUMN BPEMEHN, UX ONUCAHUE U UH-
CTPYMEHTbI pedakTMpoBaHusa npueedeHbl B Tabnuvue 6. Npadmyeckoe npeacraBneHme napameTpoB

nokasaHo Ha pucyHke 13.

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 onANTENBHOCTb
anutenbHocTe | APM-peneniwmka | ¢ warom 1 uMnyrnbca, Npyu KOTOPOM UM-
nmnynsca, Mc nynbC pacrno3HaeTcs KakK cur-
Han MeTK1 BpeMeH
KanubposoyHoe | KoHdurypaTop, oT -250 no 250 |0 YuuTbiBaeT BpeMd, 3aTpayeH-
3Ha4veHue, Mc APM-penenwuka, | c warom 1 HO€e Ha NPoXoXaeHNe JaHHbIX
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.
puoza, 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 > < d><d»
1 ffffffffffffffff T

tust — MMHMManbHas ANUTENbHOCTb UMMYNbca (ycTaBka);

Tust — nepnoa CUHXPOUMNYNbLCOB (yCTaBKa);

d — ponycTtMMoe OTKIIOHeHME nepuoaa (ycTaeka);

Tmax = Tust + d — MakcMManbHas OUTENbHOCTb UMMYMbCca C Y4ETOM OOMYCTUMOIO OTKIOHEHUS;

Tmin = Tust — d — MMHUManNbHast ANUTENbHOCTb mMnynbca Cc y4eToM AONYCTUMOIo OTKIIOHEHUA

PucyHok 13 — Npadmyeckoe npeacraBsneHme napameTpoB
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5.3.2 CunxpoHusaums IRIG-B

Ana ncnonb3oBaHusa npotokona cuHxpoHusauun 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-
OeHa Ha pucyHke 14, a Takke Ha pucyHkax .1 n .2 npunoxexue . 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 npous-
Boactea OO0 HIIM «3KPAy, nubo ntobon apyron aHanornyHbii No XxapakTepUCTUKaM.

LLnHa RS-422

= , £ a4
VE— &1 IRIG-B
CepBep eanHoro Y 1 @
BpemeHun ACY TI K s
IRIG-B (TTL) IRIG-B (TTL)
3KPA 2XX IKPA 2XX

PI/IcyHOK 14 — TunoBasi cxema NOAKNIYeHUs TepMUHara K cepsepy eanHoro speMeHun

I'Iapameprl HaCTpOIZKI/I CUHXPOHU3aL NN BpeMeHU

MepeyeHb NapaMeTpoB HACTPOMKM CUHXPOHU3aLUKM BpemeHun IRIG-B, ux onnucaHne n UHCTpY-

MEeHTbI peJakTnpoBaHUA NpmBegeHbl B Tabnuue 7.

Tabnuua 7 — HacTpanBaemMble napameTpbl CUHXPOHM3ALMN BPEMEHN

KoHdurypupyembin na- UHcTpyMmeHT ﬂuanasolj HasHauyeHue
pameTp peAakTMpoBaHuA 3Ha4YeHUn
CuHXpoHuM3auus KoHdurypaTop, Beoa/BbiBog CUHXPOHM3aLMM
BKMNtoYeHa APM-penenwmka, - BpemeHu no npoTokony IRIG-B
MEHI0 TepMUHana
Moawndukauns KoHcpurypaTop, _ Moaundurkaumns npoTokona
. B003;
APM-penenwuka, IRIG-B
BOO7
MEHI0 TepMUHana
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Pepakuuns ot 06.2017

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 spemenn IRIG-B
2 — nHTepdenc RS-485
3 — uHTepdberic Ethernet
4 — KNeMMHble Konoaku
PucyHok A.1 (nuct 1 u3 2)
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&

) ElheYt‘
)
=

Link/Act @

Duplex @ 1

J

2
X2
g 1

1

2 2

3 3

4 4

5 5 Duplex  Link/Act

a 8 o~ -

Ethern:

—
=
—

L=

==
=2
W‘ .

Bie| & el
14 14 [ [
15 15 @)
16 16 Dupl: ﬁklAc( ®
17 Heucnp. @
18 Pabora @

L

1 — uHTepdeiic Ethernet
2 — nHTepderic RS-485
3 — KIeMMHBbIE KOMNOAKM

PucyHok A.1 (nuct 2 us 2)
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Pepakuus ot 07.2017

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 \ CurHansl Ethernet (EIA/TIA-568)

tant KoHTakTbl B
N CurHan
8 pasbeme
Tx+ 1
! D Tx- 2
(v Rx+ 3
\ / Rx+ 6

PucyHok B.2 — Ethernet (anekTtpuyeckui)
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Pepakuus ot 07.2017

Pasbem MTRJ

MakcrManbHas ganbHOCTb NEPeaaYn. ................... 2 KM;
COBMECTMMOCTb C MHOTOMO/OBbIM ONTOBONTOKHOM

-AJ5IMHA BOMHbI 1300 HM.....oiviiii i, 50/125 MKM;
-0nvHa BonHbl (820 — 850) HM ..o.ovivieiiiiiieieennes 62,5/125 MKM;

MakcumanbHas ckopocTb nepeaayn, He bonee........ 100 Mb6ur/c

PucyHok B.3 — Paszbem MTRJ nHtepdenca Ethernet (ontuyecknin)

Pasbem LC
MakcumanbHasi 4anbHOCTb Nepefayd.................... 2 KM;
CoBMeCTUMOCTb C MHOrOMOZOBbIM OMTOBOJIOKHOM
-ANMHA BOSTHBI 1300 HM..o i 50/125 MKM;
-ONnHa BOMHbI (820 — 850) HM ..., 62,5/125 MKM;
MakcrmanbHasi cKopocTb nepegayu, He bonee........ 100 M6ut/c

Curnansbl IRIG-B

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

Curnanel PPS

Curnan KoHTakTbl B pasbeme

Cunxpo+ |11
CuHxpo- 12

PucyHok B.5 — PacnonoxeHue kneMmm noaknioyeHns CUHXpoHu3aumm spemern IRIG-B n PPS

(mosvumn 1 n 4 pucyHok A.1)
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CurHansl RS-485

/ Uport 1130/1150 \
Pasbem Pasbem

DB9

usB

/

:

@ ] =
- B, o000
o

-

Bua co cTOpoHbI
pas3beMHbIX
KOHTaKTOB

Bup co cTopoHb!
paspaenku
kabens

Pepakuus ot 07.2017

Posetka
DB37

Burnka
DB9

Bunka DB9
KoHTakTbl B
CurHan pa3beme
DB9

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

GND 5

Moxa CP-114l

YcraHoBUTh
B nonoxexune ON

JP B nonoxenun
«3aKOPOYEHO»

Elp
Cepsep (MK)
BUA c3agun
Kabenb RS-485 o :
—] USB
K
abenb RS485 4 Moxa
. CP-132I
(2 nopta)

Moxa
cP-1141 |
| (4nopra)_ |

Moxa CP-132|
YcTaHoBuThL
Bnonﬁme ON
JP1 ¥
I SW1 Sw2
] I
JP2
PoseTka / ﬂ]] I
DB9

JP B nonoxeHun
«3aKOpPO4YEHO»

LT (T

/

PucyHok B.6 — PacnonoxeHne KOHTakTOB BHELLHUX YCTPOMCTB 4115 NOAKMIOYEeHNs TepMuHana
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Pepakuus ot 07.2017

MpunoxeHne B
(cnpaBo4HOe€)

Mpumepbl nogkntoveHna 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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Pepakuus ot 07.2017

Cxoma N%

amezoayug 6 APM penciuuka vepe3 Fihernet B ACY 71T no GPC mexvongeti P -kmernm
| A penaiua
KPAZKX HPAZXY ‘ l
|
Rs-4g51| | Etrernel Rs-4g51| | rerne | I |
Fhernet | T |
R5-485-2 . R5-485-2 { |

Lxama N%
Hamezoayus 6 ACY TTT no FC 67850-8-1 ¢ dydmupobiarsem karaaor chgau Ethernet B APM peseuwiika wepes Fifemnef.

EL 61850-8-1/ Eihernet s “
L 67850-8-1/Ethernet

S
|

FKPAZXX |

|
|
| Fthernef 1 <—|-/
|
|

APM peseouxa

Fthernet 2K

(ke V%6
Hamezpauyug 6 ACY TTT no 6 61850-8-1 ¢ dydmpobarrsim kawanom cgau Ethernet B APM peqsuuika sapes Fihernet

T T T T T kap iy 133 2xx |
Koraymamp 9 LI T 610 o i
Zarit L 81850-8-1Fthernet

\
| = | (AN B
CE | 1 N
| E \ ,
E [Ty - - APM peseuuiwa

\ s HEAZXX T Kevymang Hheag HFT1X: 1137 20r ] r ]
| Frhernef, ] = ‘ § ‘
| || < | | E \
| g N o)
HAAZXX = HAAZN | |

L _
| Lhernef | Ethernef, |
\ | \
- _ _ _ _ _—_—___ O e S _

PucyHok B.2
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Pepakuus ot 07.2017

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 07.2017

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 CUHXPOHUIALUA BPEMERU C TUPPEDCHUUALHBIM CUHXDOUMAY/ILCOM IRIG-B
U KOHMakmamy curxporusayuy ypobug T RIG-8 meprumana FKPA ZXX.

Pepakuus ot 07.2017

e waTX: 173 2xX |
oo | o= AT
|ﬂU¢?$E’,UPUUH/inUZU‘ | 248 | + |
CUHXDOUMALYABLA | KoHmarime! |
| " | RIG-B 4epes RS427 Tex 1C5-02 [ Bl CUHXPORUZALLL |
| X X ATTL|6 7]

TX- H8IRX- aar % B128X |
| ol L EI7T S [ ReETT |
L] ' =

- _
Cxera N%

Annapamwas cuHxporuzayus Bpemery C onmuYeckum CuHxpournyascom FPS
u duckpemusirt Exodom 24 B meprurana IKPA ZXX.

[Memoswe | — W3HX: 133 2xx |
nmuseckoz | || Fs-02-220 X1 a |
CUKXPOUMAY /LA LI+ |1 :n:—O -
| | PPS wepes Fx | o7 N2 T 48 . |
—— FHPA ZXX
| P 0B |
|_ J 1EY: X2 = Kowmarkmes |
o -FX_ T 171 CUHXPORU3aLUY
| iz T nysonx |
| U PPS (248 L -
- _ _ _ _ _———= _
Cxera N%
Annapamuas cunxporuaayus Bpemeru © onmu4eckum CuRXpouMnyascom PPS
v duckpemuim Bxodor 220 B meprurana IKPA 2XX
P T T WX 133 2XX |
emosHuK
| onmuyeckozo | : F(S-02-220 X1 at :
CUKXPOUMAY/LCA L1+ |1 u: O
= 2208
| | PPS yepes Fx | o7 M-12 o |
| OO H——( 4+ Ak Ezpl
| st X2 = Baw- Kormakmsl |
|_ . J | 5 0T A |7 — -| 2208 | | cumxporusayuu |
| L 0 o |
PPS 2208/
- T = —
PucyHok IM.2
39

OKPA.425510.010 NA






Pepakuus ot 07.2017

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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Pepakuuns ot 06.2017

MepeyeHb cokpalleHumn

APM ABTOMaTU3NpPOBaHHOE paboyee MecTo

ACLY ABTOMaTU3NPOBaAHHAs cUCTeMa ANCNETYEPCKOro ynpasneHns

ACY TI ABTOMaTM3NpOBaHHast cucrtema ynpasreHus TEXHOSIOrMYEeCKNMIn
npoueccamm

MA MpoTnBoaBapunHasa asTomaTuka

MK lMepcoHarnbHbIN KOMNbIOTEP

no MporpammHoe obecneveHne

P3 PenenHas 3awmta

P3A PenenHas 3awmTta n aBTomaTuka
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I'IepetleHb TepMnHOB

Client

Ethernet
GOOSE

IRIG-B

LC
LinkBackup
Modbus RTU

Modbus TCP

OPC

PPS

PRP

PTPv2

Publisher
RedBox

RJ-45
RS-485
RSTP

SNTP

Server

Subscriber
UsB
uTC

KnueHT — TOT, KTO 3anpalwmBaeTt ycnyru u/unm pecypcbl, T.e. nporpamma
UnNun NpoLecc, Bbi3blBaloLme 4ENCTBUSA HA OObeEKTE.

CeTteBoW nHTEpheinc, onncaHHbin ctangaptom IEEE rpynnel 802.3
MexaHn3m (NpoTokon) nepedayn AaHHbIX O COBbITUAX HA NOACTAHLMM, ONK-
caHHbIr rmnason IEC 61850-8-1. ®aKkTnyeckn JaHHbIN NPOTOKOS CRYXUT Ans
3aMeHbl MefHbIX KabenbHbIX CBS3er, NpedHa3Ha4YeHHbIX AN nepegayu
OUCKPETHbIX CUTHANoB MeXay yCTpoMCTBaMu.

MpOoTOKON CUHXPOHM3aLMK BpEMEHW, onncaHHbIi B cTaHaapTe IEEE 1344
Pasbem gnsa nogknodeHnst BONTOKOHHO-ONTUYECKUX kKabenenAd

TexHonorns pe3epBMpoBaHns CETEBOrO NOAKMOYEHNS

OTKPbITbIN KOMMYHUKALMOHHbBIA NPOTOKON ANSA OpraHu3auuu CBA3U Mexay
3ITEKTPOHHBbIMUW YCTPONCTBaMM MO NMHUK cBsA3n RS-485

OTKPbITbIN KOMMYHUKALMOHHbBIA NPOTOKON ANSA OpraHu3auuu CBA3U Mexay
AMEKTPOHHbIMK yCcTponcTBammn Yyepes Ethernet

Mnatopmo-He3aBUCUMBIN  MHTEPdENC Ons  ynpaBneHus obbekTa-
MW aBTOMaTM3auumn n TEXHOMNOrMYECKMMI NpoLeccamm

MeTog nepegaym curHana CuHXpoHu3auun Bpemenun. MNpeanonaraet nepe-
Aadvy oHOro MMnynbca B CEKyHAY.

lMpoTokon napannensHOro pesepBupoBaHus ceTu (AybrnvpoBaHHas ceTb
nepegayn gaHHbIX) cornacHo ctaHgapty MOK 62439

IMpOTOKON CUHXPOHM3ALMM BPEMEHN MO KOMMLIOTEPHON CETU

Wspatens (nybnukatop)

YctponctBo ans pesepsupoBaHus (Redundancy Box) Ans KOppeKTHOro
npucoeanHeHnst K cywlectsytowen cetu PRP ycTpoiicTs, He nogaepxvea-
HOLLUX 3TOT NPOTOKOM pe3epBMpPOBaHUS

CTaHgapTHbIN PU3NYECKMIA BOCbMW KOHTaKTHbIN pa3bem
MocnenoBaTenbHbLIN UHTEPENC Nepefayn JaHHbIX

lMpoTokon pesepBUpOBaHUSA; NPOABUHYTaAA Bepcusa npoTokona STP nosso-
nswowasa cosgasaTb KonbLEBble MapLUpyThl B ceTax Ethernet

[MpOoTOKON CUHXPOHM3ALMM BPEMEHN MO KOMIMLIOTEPHON CeTU

OnemeHT, obecneynBaroLLMn yCryry Unm pecypcsbl, T.e. NpoLecc, peanunsy-
oM ogHy unu 6onee onepaumi Hag ogHUM unu 6onee o6bLEKTOB.
Mognucunk

MocnenoBaTenbHLIN UHTEPENC Nepefayn JaHHbIX

BCeMl/IpHOG KoopaAnHMpoBaHHOE BpeMA


http://ru.wikipedia.org/wiki/%D0%90%D0%A1%D0%A3%D0%A2%D0%9F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
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