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

TOJIbKO MO COorfnacoBaHUIO C pa3pa6OT‘-IVIKOM.

HacToswee obuee onvcaHme cMCTeEMbl pacnpoCTPaHSETCS Ha:

— TepMuHanbl MukponpoueccopHble cepun SKPA 200 (B TOM yncre UCNOMHEHUS ANs aToOM-
HbIX CTaHUMN) (ganee — TepMmnHanbl);

— wkadbl TMNoB LW3111X(A) (manee — wkad), peanu3oBaHHble Ha 6ase TepMMHANOB CepUM
OKPA 200;

— wkadbl cepum WBD 200 (B TOM 4MCre WCMAOMHEHUA ANt aTOMHbIX CTaHLWR)
(oanee — wkad);

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

HacTtosiwee obuiee onncaHne CUCTEMbl COOEPXUT NMPUHLMMbLI MOCTPOEHUS U pekoMeHaauunm
no MHTerpauumn TepmmHanoB 1 wkados B ACY TI1, a Takke TMNOBbIE CXEMbl MHTErPaLMW.

OnucaHne TEXHNYECKUX XapaKTePUCTUK, COCTaBa, KOHCTPYKTMBHOMO UCMOMHEHUSA TepMmHana u
onucaHne paboTbl C HUM NpUBEAEHbI B pykoBoacTBe no akcnnyatauun IKPA.650321.001 PO «Tep-
MUHanbl MukponpoueccopHble cepumn IKPA 200».

B cBA3n c cuctematmyeckn npoBoauMbIMM paboTaMy MO COBEPLUEHCTBOBAHMIO TepMMHana
BO3MOXHbl HEKOTOPbIE PACXOXAEHMS MEXAY ONUCAHUEM M NOCTaBNSIEMbIM U3OENMEM, He BNUsIlOLLNE
Ha napamMeTpbl U3LEeNus, YCOBUSA €ro MOHTaXa W aKCnnyaTauumn.

MpumevaHne — KonuyectBo M TuMbl NOPTOB CBSI3WU, NoadepKMBaeMble NMPOTOKOMbl 0GMeHa AaHHbIMMU,

€nocobbl CUHXPOHM3ALMM BPEMEHU 1 PE3EPBUPOBaAHNA HEOOXOAMMO YTOUHATL NP 3akase.
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1 Obwme cBeaeHun

1.1 ns cBA3M C BHELHUMM YCTPOMCTBaMW B TepMUHanNe, B 3aBUCUMOCTU OT WUCMOMHEHWS,
npegycmMoTpeHbl uHTepdencel RS-485 u Ethernet.
lMepeyeHb peann3oBaHHbIX B TepMUHaNe npoTOKONoB OOMeHa AaHHbIMM U CUHXPOHM3aLUK

BpeMeH No nHTepdeiicam cBA3N NpueeaeH B Tabnuue 1.

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

CBSA3N
MHTepdhenc ceazn CuHxpo-
MpoTokon RS-485 * Ethernet CepBUCHbIN NOPT| HU3aALUMA
USB |Ethernet| BPeéMeHHU
Vodbus RTV (MastSeI?\llglave) B Slave B ¥
Modbus TCP _ ' Server _ Server +
(Client/Server)
FOCT P MOK 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 oqHOBpPEMEHHOe Ha3HavyeHne AByx U boree NpoTokonoB obmeHa AaHHbIMU Ha
OAVH nHTepdenc ceasn RS-485.

** TonbKO ANS CUHXPOHM3ALMM BPEMEHU.

1.2 Mpwn B3anmogenctaum ¢ ACY TI1 obecneunBaeTcs:

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

— nepefaya TeKyLUMX 3HAYEHWIN TOKOB, HaMpPsHKEHWA, MOLLHOCTM M 4acTOTbl MO MPOTOKOMaMm:
Modbus RTU, Modbus TCPIIP, CTaHgapTam: MOCT P M3K 60870-5-103-2004
(manee — MOK 60870-5-103), TOCT P MO3K 60870-5-104-2005 (panee — MO3K 60870-5-104),
IEC 61850-8-1(2011) (mnanee — IEC 61850-8-1);

— nepegaya ocuunnorpamm no npotokornam: Modbus RTU, Modbus TCP/IP, IEC 61850-8-1,
MO3K 60870-5-103, MOK 60870-5-104;

— nepefava AaHHbIX U3 BHYTPEHHEro permctpaTtopa cobbitun B ACY TI1;

— CMHXPOHM3auMsi BpEMEHU OT cepBepa eamHoro BpemenHn ACY TI1 (nonydYeHne MeTku BpeMEHM
ot ACY TN);

— pesepBupoBaHue cetu Ethernet;

— MpWYeM U BbINOMNHEHVe komaHa ynpasneHust ot ACY Tr1.

1.3 TepMuHanbl OnuMoHanbHO MOryT UMETb MHTepPdenchbl CBA3N (KOMMYHUKALNOHHbIE NOPThI),

npnBeneHHbIE B Tabnuue 2.
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Tabnuua 2 — NepeyeHb nHTepencos ceA3N

UnTepdeinc Tun pasbema
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

CepBUCHbIN**

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 BHELUHWX YCTPOWCTB AN NOAKMIOYEHUS TepMUHaNa npuBegeHo B
npunoxeHusx A, b.

1.4 OnucaHne npotokornos cea3n ModBus TCP/IP 1 ModBus RTU npuBoautca 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 TepmMurHanax MMKpPOMpoLec-
copHbix cepun OKPA 200».

Onucanne npotokona cBasm MOIK 60870-5-104-2004 npuBoguTcs B OOKYMEHTE
OKPA.00024-01 31 01 «Mcnonb3oBaHme npotokona MOK 60870-5-104 B TepmMmHanax MMKpPOMpoLeC-
copHbix cepun IKPA 200».

Onucanne npotokona cesA3n no crangapty |IEC 61850-8-1 (2011) npuBoantca B OOKYMEHTE
OKPA.00021-01 31 01 «Mcnonb3oBaHne npoTokona IEC 61850-8-1 B TepMmUHanNax MMKpOnNpoLeccop-
Hbix cepun IKPA 200».

Hactporka  napameTpoB  TepMMHana  BbIMNOMHAETCA C  MOMOLWb  Mporpammbl
APM-penenwuka komnnekca nporpamm EKRASMS-SP nnu yepes meHo TepmunHana. OnucaHne pa-
00Tkl C nporpammon npueeneHo B pykosoacTBe onepatopa OKPA.00006-07 34 01 «[porpamma
APM-penenwuka (komnnekc nporpamm EKRASMS-SP)». PaboTa ¢ MeHI0 TepMuHana npveegeHa B
pykosogcTee no akcnnyataumm IKPA.650321.001 P3.

MeTogmka HaCTPOWKM CUHXPOHM3aLMM BPEMEHW B TepMuHane oOnucaHa B WHCTPYKLUK
OKPA.650321.012 U «TepmuHansl mukponpoueccopHble cepumn IAKPA 200. CuHxpoHusauusa speme-
HUY.

MeToauka HacTponku pesepBupoBaHna cetn Ethernet B TepMmmnHane onucaHa 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 T MOXeT OCyLlecTBnATbLCS ABYMSA cnocobamm
(pncyHok 1):
— MpsAMoe coefuHEeHe C TepMuHanamu,

— ¢ ucrions3osaHnem OPC-cepBepa.

Mepenaya nHcbopmaumm B ACY Tl

V4 Y

Mpsamoe coeanHeHne OPC-cepBep
HenocpencrtBeHHasa MHTerpauus B3aumopencTteune ¢ TepMuHanaMmn, 06beaUHEHHbIMU B
TepmuHanos B ACY TT1 no: nokaribHyl CceTb, OCYLUECTBMSETCS MO TexXHOsormm
- MHTepdhency RS-485; OPC c nomoubto nporpammel OPC-cepsep.
- 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 npunoxexHuu 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. [ns nHTerpaunm MoxeT UCMNONb30BaTbCA UHTepdenc
cBA3n «RS-485-1» unu «RS-485-2», ckoHdUrypupoBaHHbi Ans paboTel B «Slave»-pexume. (Knem-
Mbl MOAKMOYEHUs nHTepdenca RS-485 TepMnHanos 1 WKadgoBs, NpuBeAeHb! B NpunoxeHun b, pucy-
Hok B.1).

2.1.2 PekomeHOOBaHHOE KONMYECTBO YCTPOWCTB B OAHOWN anekTpudeckon uenn RS-485 — He
b6onee cemu. C ncnonb3oBaHMEM peTpaHCNATOpoB, Hanpumep: MOXA TCC-120I, Advantech ADAM-
4510-EE, konu4ecTBo yCTPONCTB MOXeT ObITb yBEnMyeHo 4o 28.

2.1.3 ina ctabunbHOro NPOXOXAEHUSI CUrHamna pekoMeHOyeTCs K OKOHEYHbIM TOYKaM anek-
Tpnyeckon cetn RS-485 nogkniounTb Harpy3ouHble pe3ncTtopbl HoMuHanom 120 Om Ha 0,5 BT, Tem
CaMbIM YCTPaHSa OTpaXkeHue curHana ot "OTKpbITOro" KoHua kabens.

MoakrntoyeHne Harpy3o4YHOro COMPOTUBIIEHUSA BO3MOXHO MPOM3BECTU HEnocpeacTBEHHO Ha

pasbeM (cM. pucyHok B.1 npunoxenus b).

.
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KoHBepTOp
RS-485 <-> Ethernet _

AnekTpuyeckas wnHa RS-485 T

«RS-485-1» ACY TI
«Slave»-pexnm

OnekTpuyeckas wnHa RS-485

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

OKPA 2XX

OKPA 2XX

PucyHok 2 — Tunosasa cxema nHrerpaumsa tTepmunana s ACY TIM

no anekTpuyeckomMy nHtepdency RS-485. KombnHnpoBaHHasi Tonomnorms cetu

2.1.4 TepmuHansel ynpaenenus 3KPA 24X u tepmuHansl NMA 3KPA 22X moryT 6bITb Ucnonb-
30BaHbl B KA4eCTBE KOHLEHTpaTopa AaHHbIX B ceTu RS-485 ¢ ycTponcTs, NnogaepxmBaroLmnx npoTo-
kon Modbus RTU B «Slave»-pexunme (cm. pucyHok 3). [Ina aToro Heo6xogmMmo oguH M3 MHTeEpdENCcoB
cBs3u, Hanpumep «RS-485-2», ckoHurypupoeatb ansd paboTel ¢ npotokonom Modbus RTU B pexum
«Master». KoHurypuposaHue npomssoauTca ¢ NOMOLLBIO nporpamMmbl KoHdurypaTtop, Bxoasuien B
komnnekc nporpamm EKRASMS-SP, onucaHve KOTOpOW NpMBOAUTCA B PYKOBOACTBE orepartopa
OKPA.00020-0X 34 01.

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

' IKPA 24X(22X)

- «RS-485-2»
«Modbus RTU Master»
OnekTpnyeckas WwuHa RS-485

00 7 yCTPOWNCTB
«Modbus RTU Slave»

=

L
OKPA 2XX OKPA 2XX
PucyHok 3 — lNpumeHeHre TepMuHana B Ka4ecTBe KOHLEHTpaTopa AaHHbIX B ceTn RS-485

8
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2.2 Unterpaumna B ACY T no uHtepcpency Ethernet

MopkrntodeHne Kk cetn no nHTepdpency Ethernet BO3MOXHO BbIMOMHUTL Kak C pe3epBMpOBaHU-
em (LinkBackup, PRP), Tak n 6e3 pesepsupoBaHus.

2.2.1 Tunoeas cxema uHTerpauumn tepmmHanos (wkadgos) B ACY TT1 no nHtepdency Ethernet
n3obpaxeHa Ha pucyHke 4. Tak e TUNoBble CXEMbl MHTErpauuy npueegeHbl B NpunoxeHun B pucyH-
ku B.1, B.2.

YnpasnsieMbli
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 TepmuHansl ynpaeneHna IKPA 24X n tepmuHansl MA 3KPA 22X moryT 6biTb MCMOb-
30BaHbl B KayecTBe KOHLEeHTpaTopa AaHHbIX B ceTu Ethernet ¢ ycTponcTB, nogaepxmeatowmx npoTo-
kon Modbus TCP B pexume «Server». [Ina 3Toro Heo6xoanmo CKoHUrypmpoBaTb MHTEPGENC CBA3N
Ethernet ana pa6otkl ¢ npotokoniom Modbus TCP B pexunme «Client». KoHurypuposaHne npounsso-
anTca ¢ nomollbto nporpammbl KoHdurypaTtop, Bxogdiwlen B komnnekc nporpamm EKRASMS-SP,
onucaHvne KOTOpOoK NpuBOAUTCS B pykoBoacTee onepaTtopa OKPA.00020-01 34 01.

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

Ynpasnsiembinn kommyTaTop cetu Ethernet

«Ethernet»
«Modbus TCP Client»

YcTponcTtsa, nogaepxu-
BatoLLMe NPOTOKOS 3 m )
Modbus TCP B pexume IKPA 2XX OKPA 24X(22X)
«Server»

PucyHok 5 — MprMeHeHne TepMUHana B Ka4yecTBe KOHLEeHTpaTopa AaHHbIX B ceTu Ethernet

9
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2.3 UHTerpaums yepes OPC-cepBep

Ncnonbayembin OPC-cepBep BXxoauT B cocTaB 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 npeacTtaBneH Ha

pucyHke 6.

MpumeyaHune — MNMpu ucnons3osaHnn OPC-cepBepa Heobxoauma otaenbHas wnHa RS-485 ang ceaAsm

C TepMMHanamMu.

«Slave»-pexum

He Gonee
7 ycTponcTB

OKPA 2XX OKPA 2XX

«Slave»-pexunm

OnekTpuyeckas wWuHa RS-485

OKPA 2XX

NMHKNA N

Ethernet

OKPA 2XX

NuHUA n+1
Ethernet

lMpopamma
OPC cepBep

KoMMyHMKaLNOHHBI
cepBsep

NnHns 1

MakcumanbHasa anuHa nuHum
1200 m

Ynpasnsiembli KOMMyTaTOp
cetu Ethernet

Ethernet

Cepsep
ACY TN

PucyHok 6 — MNpumep nuterpauum B ACY Tl ¢ ucnonesosaHnem OPC cepsepa

10
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3 NMapameTpbl HACTPONKU MHTEepPdEeNCOB CBA3U

3.1 UHTephenc RS-485

3.1.1 lNepeyeHb BCcex HacTpamMBaeMblX NapameTpoB MHTepdenca 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 penaKkTMpoBaHUA
CeTteBor agpec KoHdurypaTop, YHUKanbHbIN agpec TepMuHana Ha OgHoOW NIMHUK CBA3N

TepMuHana APM-penenwuka, | (06wun napameTp Ansi BCeX UHTEPEENCOB CBA3M)
MEHI0 TEpMUHana

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

3agepxka KoHdurypaTop, Lenoe uncno ot 0 go 8.

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

(MprMeHNMO TONbKO
ANs npoTokona
Modbus RTU)

cumMmBornax. Bpemsi nepegayun ogHoro cumBona onpege-
naeTcs TeKyLLen CKOPOCTLIO Nnepesaydn, T.e. 3Ha4YeHnem
napametpa «CkopocTby. Micnonb3yeTcsa Ans B3aMMo-

OEencTBUsA ¢ MeaneHHo AeNCTBYHOLWMMM CUCTEMaMMU

MNpoTokon KoHdhurypaTop,
APM-penenuimka,

MEHI0 TepMnHana

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

M3K 60870-5-103. HasHayeHne aByx u bonee npoTo-
KornoB obMeHa AaHHbIMW Ha OOVH UHTEPdENC CBA3M He
BO3MOXXHO

BuTbl AaHHbIX KoHdurypaTtop,

APM-penenwuka

Konnyectso 6uT, cogepxalimnx AaHHbIE.
Bo3moxHble 3HaveHus: 5 — 8 ([o ymonyaHuio 3agaHbl B
COOTBETCTBMU C MPOTOKOSIOM CBS3M)

YeTHOCTb KoHdurypaTtop,

APM-penenwuka

KoHTponb 4YeTHOCTN.

BoamoxHble 3HaveHns: Het, Heuvet, Yet, Mapkep, Npo-
6en* (o ymonyaHuio 3agaHbl B COOTBETCTBUM C NPOTO-
KOJSIOM CBSA3W)

KonnyecTtBo ctonoBbix OUT. BoamoxHble 3HayeHus: 1, 2
(Mo ymonuyaHuto 3agaHbl B COOTBETCTBMM C NPOTOKOSIOM
CBA3N)

CtonoBbie OUTHI KoHcpurypaTop,

APM-penenuimka

* buT yeTHOCTM fobaBnsieTcs K 6utam gaHHbIX AN 06HapyxeHus ownbok. Bo3MoXHblE 3HaYEHUS: No He-
yeTHocTu (HeyeT), no yeTHocTh (YeT) n gononHuTeneHble: HeT, Mapkep, Mpoben.

Tabnuua 4 — MNapameTpbl No ymonyaxuto gns npotokonos Modbus RTU n MGK 60870-5-103

MapameTp 3HauyeHue
CkopocTb, 604 115200
Butbl gaHHbIX 8
YeTHOCTb Hert
CtonoBble OUTbI 1

11
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3.2 UnTepdhenc Ethernet

3.2.1 Tun wHTepdpenca Ethernet (snekTpmyeckmin unm onTudeckuin) 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 coeanHUTENbHBIA pasbem
Tvna RJ-45. Mogudukauusa TepmuHana ¢ ontuydeckum mHtepdencom Ethernet nmeet coeguHmtens-
HbI pa3bém Tuna MTRJ nnn tuna LC (cm. pucyHkm b.3, 6.4 npunoxeruns b). TepmuHan nveet Bo3-
MOXHOCTb  MOOOEPXKKM  pe3epBMpOBaHUS ceTu no npotokonam PRP  u  TexHonoruu
LinkBackup (B 3aBMCMMOCTM OT KOHUrypauum).

3.2.3 lNepeyeHb Bcex HacTpanmBaeMmblx NapaMeTpoB nHrtepderica Ethernet, nx onncaHue un nH-

CTPYMEHThI pefakTUpoBaHus NpueBeaeHsbl B Tabnuue 5.

Tabnwuua 5 — HactpanBaemble napameTpbl MHTEpdenca Ethernet

HaumeHoBaHue UHcTpymeHT
OnucaHue
napameTpa peAakTUpoBaHuA
MapameTpbl TCP/IP
IP agpec KoHdurypaTop, YHUKanbHbIN agpec TepMmnHana Ha ogHoW NNHUK CBS-
APM-penenwuka, | 3u (obwmin napameTp Ansi Bcex MHTepdenco cBA3n)
MEHI0 TepMUHana
Macka KoHdurypaTop, Macka nogceTu
APM-penenuimka,
MEHI0 TepMUHana
Lnto3 KoHdourypatop, IP-agpec wnto3a B nokaneHon cetn Ethernet

APM-penenuimka,
MEHIO TepMUHana

I'Iapameprl NpPoOBEepPKN HaANn4unAa coegnHeHunsA

Meprog npoBepku, € KoHdurypaTop, Bpemsi npocTost NMnHUK, Nocne KOTOporo Ha4yHeTcs
APM-penenwmka | npoBepka Hannuyins coeguHeHns

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

KaMu NakeTos., C APM-penenuimka

Bpems otnipaBsku nake- | KoHdurypaTtop, Bpemsa otnpaBku cnyxebHoro naketa

TOB, C

APM-penenumka

MapameTpbl TCP 3anpocoB

MakcumansHoe Bpems
mexay TCP 3anpocom
N OTBETOM, MC

KoHdurypaTop,
APM-penenuimka

MakcumanbHoe Bpems mexay TCP 3anpocom n otBe-
TOM

MwHuMmaneHoe Bpems
mexay TCP 3anpocom
N OTBETOM, MC

KoHdurypaTtop,
APM-penenuimka

MuHumaneHoe Bpems mexay TCP 3anpocom n otee-
TOM

BpeMsi MOBTOPHLIX OT-
npasok 3anpocos TCP,
MC

KoHdurypaTop,
APM-penenuiuka

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

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

HECKOMbKMMKU NPOTOKONaMn nepefadn AaHHbIX OQHOBPEMEHHO (CM. Tabnuuy 1).
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4 PesepBupoBaHue cetu Ethernet

4.1 PeanusoBaHbl gBa BapuaHTa obecnedeHusi pesepeupoBaHusa cetn Ethernet: annapatHoe
M nporpaMmmHoe. AnnapaTHasi peanusauumsa mucnonb3dyetca B 6nokax noruku: J12571, 112651, 112653,
J12654, 112656 v nogaepxusaeT cnocobbl pesepsupoBaHus: LinkBackup, PRP.

MporpammHasn peanusaums UCNONb3yeTcsl B OCTamnbHbIX 6Gnokax norvku ¢ Asymsa n 6onee
noptamu Ethernet n nogoepxmneaet cnocobbl pesepeupoBaHus: LinkBackup, PRP.

MporpammHas peanusauns pesepsupoBaHna cetn Ethernet aBnseTca TMNOBOW N NPUMEHSIET-
Csl B Cnyyasix, korga B KapTax 3akasa He BblibpaH KOHKPETHbI BapuaHT obecnevyeHns pesepBrpoBa-
HUS.

TepmuHan noctaBnaeTcsl TONLKO C OAHUM N3 BapnaHTOB pe3epBupoBaHus cetn Ethernet.

4.2 MNpun pe3epBMpOBaHUN C MCMOSb30BaHMeM TexHornormm LinkBackup, TepmuHan n kaxgbin
nocnegyroLwnin KOMMyTaTop MNpPOBEpPSAT B OAHOM M3 OBYX MOPTOB Hanuvyne «Hecyllenh 4acToTbly»
Ethernet, ecnn Ha aTOM ypoBHE OAMH U3 NOPTOB TEPSET MOAKIHOYEHME, MPOUCXOAUT NEepEeKNoveHne
Ha NOPT, B KOTOPOM «HECyLLLas YacToTay NpMcyTCTBYeT. Ha pucyHke 7 nokasaHa cxema MHTerpauumn B

B

pesepBupoBaHHyto ceTb Ethernet.

Cepsep
ACY TN
YnpaBnsiemble
KOMMYyTaTOpb «Ethernet» WQK_P A 2XX
cetn Ethernet o — =1
(Ethernets QLo 8
g TepmuHan 1
IKPA 2XX
«Ethernet».-«ff-.;_— ——

«Ethernet»
@

|

.

TepMuHan n

PucyHok 7 — Tunosaga cxema MHTerpaumm TepmMmuHarna B pesepBupoBaHHyto ceTb Ethernet
no LinkBackup TexHonoruu

4.3 Pe3epBupoBaHne ¢ ucnonb3oBaHnem PRP  npoTokona cornacHo  craHgapTy
IEC 62439-3 (2016)

B ocHoBe noaxopa K pe3epBMPOBAHUIO CETU Hanuuve [BYX HE3aBUCUMbIX aKTUBHbLIX NyTen
Mexay OBYMS yCTpoucTBamMu. TepMuHan ucrorb3yeT Ba He3aBUCUMMbIX CETEBbIX MHTepdernica, Ko-
TOpble NepefarT OOHN U Te Xe JaHHble OOHOBPEMEHHO. [1pOTOKON MOHUTOPUHIa ANs pe3epBupoBa-
HUS1 yOOCTOBEPSETCS, YTO Mnony4varterib UCnosib3yeT TOMbKO NepBbIN NakeT AaHHbIX, N oTbpackiBaeT
BTOpon. Ecnv nony4yeH TONbKO OAMH NakeT, noriyyaTenb 3HaeT, YTO Ha ApYroMm nyTu npouvsoLlen
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cboin. Ha pucyHke 8 nokasaHa cxema MHTerpaumm B pesepsupoBaHHyto ceTb Ethernet no PRP npoTo-
kony. [1na ncnone3oBaHus npotokona PRP HeobxoamMmMo ykasaTb ero B kapTax 3akasa.

‘ RedBox

» Cepsep
Ynpasnsemsble ACY TN
KomMMyTaTopbl
ceTtun Ethernet OKPA 2XX
«Ethernet» —
«Ethernet» _ =
T-epMVIHaJ'I 1
OKPA 2XX
«Ethernety g
Y §
«Ethernet» e

i

TepMuHan n

PucyHok 8 — Tunosasa cxema MHTerpaumm TepMmHarna B pesepBupoBaHHyto ceTb Ethernet
no PRP npotokosny
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5 CVIHXpOH n3auunsa BpemMeHu

5.1 O6wme cBegeHns

5.1.1 TepMmHan nogaepXXmBaeT CUHXPOHU3ALMIO BPEMEHN NO MHTEpdENcam CBA3M 1 Cryxeb-
HbIM MHTepdencam.

5.1.2 CMHXpOHU3aUNs BPEMEHWN BHYTPEHHMX YACOB TEPMUHANOB MOXET BbINOMHATLCA C MO-
MOLLIbHO:

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

— curHana cuHxpoHusauun IRIG-B;

— CurHana nmnynbCHOM CUHXPOHU3auum PPS.

5.1.3 MNporpammHaga cnHxpoHusauunsa spemerHn (Modbus RTU, Modbus TCP/IP, SNTP, PTPv2,
M3K 60870-5-103, M3K 60870-5-104) un npotokon IRIG-B007 obecneuymBaloT nony4yeHne TepmuHa-
nom MHopMaL MK O TEKYLLMX AaTe U BPEMEHM.

5.1.4 CurHanbl CUHXPOHM3aUUN BpeMeHn (OopMUPYIOTCS CEPBEPOM €AMHOMO BPEMEHU
ACY TT1. CepBep eQuMHOro BpemMeHu ABNAETCA BeAyLWUM YCTPONCTBOM CUHXPOHU3ALUN BPEMEHU U
obecne4ynBaeT eanHoe Bpems y Bcex komnoHeHToB ACY TI1.

5.1.5 B cooTBeTCTBMM C BbIGpPaHHBLIM TUMOM MHTepdenca n npoTokonomMm obmeHa obecnevnBa-
eTCca nporpamMHas Unv NporpaMMHo-annapaTHas nogaepXkka CUHXPOHU3aUMM BPEMEHU BHYTPEHHUX
YacoB TepMmnHana (pucyHok 9). NporpamMmmHas CUHXPOHM3aUMs BpeMeHU BHYTPEHHMX YacoB obecne-
YMBaET TOYHOCTb CMHXpoHM3auumn go 500 mc. [ns obecnevyeHns TOYHOCTU CMHXPOHM3auMn 0o 1 Mc
HeobXxoaUMO AOMNOMHUTENBHO C MPOrPAMMHON CUHXPOHMU3aUMENn BPEMEHN NPUMEHATb CUrHanbl anna-
paTHOM cuHxpoHusaunmn PPS nnn IRIG-B.

5.1.6 MNpun nporpamMmMmHo-annapaTHON CUHXPOHU3aLMN BPEMEHN TEPMUHAI MOCTOSHHO CPaBHU-
BaeT TeKyllee BpeMs CO BpeMeHeM, noflydaeMbiM No nNpoToKonam cBA3n. Ecnn pacxoxgeHue Teky-
Llero BpeMeHn TepMmHana v npuHmmaemoro no cetn byget 6onee 500 mc, TO aBTOMaTMyeckn ycrta-
HaBNMBaeTCs BpeMs, NpUHATOE No ceTn. Taknm obpasom, obecneunBatloTCs crneayoLlime xapakrepu-
CTUKMN:

1) nporpaMMHasi CUHXPOHU3aLUNsi BPEMEHM HUKOTA4a He yxyAlaeT TOYHOCTb AOCTUraemown an-
napaTHOW CUHXPOHM3aLMEN BPEMEHM;

2) B cniyyae oTKasa annapaTtHOM CUHXPOHM3aLMM BPEMEHMU, CUHXPOHM3ALMS BPEMEHWU MNPO-
[AOMKaeTCH, HO TONbKO C MEHbLLEN TOYHOCTLIO — A0 500 mc.

5.1.7 lNpun OTCYTCTBUN CUHXPOHN3ALMM BPEMEHN TEPMUMHArA Yepe3 UHTEPdENChI CBSA3M MOXHO
yCTaHOBUTb BpeMs 4Yepe3 cepBucHbli nopt (USB unu Ethernet) ¢ nomowpsio MO EKRASMS-SP
(cm. pykoBoacTteo onepatopa OKPA.00007-07 34 01 «[porpamma CepBep CBA3U (KOMMMEKC Npo-
rpamm  EKRASMS-SP)» wu pykoBogctBo onepatopa OJKPA.00006-07 34 01 «[lporpamma
APM-penenwmka (komnnekc nporpamm EKRASMS-SP)») nnun yepes MeHo TepMmmHana.

5.1.8 Cnocobbl CUHXPOHM3aLMM BPEMEHN ONPEeaENAOTCA NpuU 3akase.
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CUHXpOHU3aLusi BpeMeHU

nporpamMmmHo-annapaTHas,

nporpamMmmMHas,
ToYyHOoCTb Ao 500 mc

—
o
L
ac
o
(@)
ik
op
i |
o
—
<
(@)

SNTP + PPS

SNTP

Modbus TCP + PPS

PTPv2,
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))

:  Modbus RTU

s SNTP+ IRIG-B003

Modbus TCP + IRIG-

s IEC 60870-5-103 - B003

MO3K 60870-5-104 +
IRIG-B003

Modbus RTU + IRIG-
BOO3

MO3K 60870- 5-103
+ IRIG-B003

. IRIG-B007

PucyHok 9 — Cnocobbl CMHXPOHU3ALIMU BPEMEHW

5.1.9 HacTtpoiika napameTpoB CUHXPOHM3aLUN BPEMEHM BbIMOSTHAETCS C NMOMOLLbIO KOMMeKca
nporpamm EKRASMS-SP nnn yepes meHto TepmmnHana. lNMopsagok HacTpoviku napameTpoB CUHXPOHU-
3aumun BpeMeHu onncaH B MHCTpyKuun IKPA.650321.012 .

5.2 NporpaMmMHas CUHXPOHU3aLUA BPEMEHU

5.2.1 HactponTbe napameTpbl NPOrpaMMHON CUHXPOHM3ALMKM BpeMeHU (Hanpumep, HasHaunTb
NPOTOKON CBA3WN Ha onpefeneHHbI NopT UM 3agaTb YacoBOW MOSIC) MOXHO C MOMOLLbIO MPOrpaMm:
APM-penenwuka, KoHdurypaTop unu yepes MeHo TepMmnHana.

5.3 MporpaMmHo-annapaTHasi CHHXPOHU3aLMsa BpeMeHU

MporpamMmmHo-annapaTHas CUHXPOHU3aLUsi BPEMEHW COCTOUT M3 NporpaMMHoi (cM. 5.2) un an-
napaTHOM CUHXPOHM3ALMN BPEMEHMW.
AnnapaTHasi CUMHXPOHM3aUMUS BpPeMEHM — 3TO WUMMYNbCHas CUHXPOHM3AUMS BpPEMEHU

(cm. 5.3.1) unu cuHxpoHmnsaumsa spemenmn no npotokony IRIG-B (cm. 5.3.2).
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5.3.1 mnynbcHaga CMHXpPOHU3aLnA

Cxema nogkroyeHus TepMmHana k cepsepy egmHoro Bpemenn ACY Tl no wuHe anddepeH-
unanbHoro curHana RS-422 PPS ¢ nomoulbio KOHBEpTOpa npuBedeHa Ha pucyHke 10, a Takke Ha
pucyHke .1 npunoxeHnsi . KoHBepTep BbIiNonHAET dyHKUMIO npeobpasoBaHnsa anddepeHumnans-
HbIX CUrHaNoOB BMUTOW Mapbl B CeKyHOHble umnynbcbl PPS 3agaHHON amnnuTyabl U NOASPHOCTM (Mo
ymonyaHuio 24 B). KonmyecTBo TepMmHanoB, NOAKITIOYMEHHbIX K ogHowm wwnHe PPS, onpegensietcs
TEXHUYECKMMN XapakTepuctukamu cepsepa. MopT nogknioveHnsa curHana MMnynbCHOM CUHXPOHM3a-
uun PPS pacnonoxeH Ha 3agHen naHenu TepmuHana (cMm. pucyHok b.2 npunoxenusa B). Mopt PPS
UMeEET KIEMMHbIE COeANHUTENN MO BUHT.

PekomeHayembin koHBepTEp anddepeHumansHoro curHana wmHel RS-422(PPS) — TCS-02

npounssogctea OO0 HIMIM «3KPA», nnbo nobon gpyron aHanornyHbl No XxapakTepucTUKam.

—— r wmaRss22 @
s w= P PPS *
CepBsep eanHoro o S e S
BpemeHn ACY Tl ' PPS PPS
\24 B 24 B
OKPA 2XX OKPA 2XX

PucyHok 10 — TunoBaga cxema nogkniyeHnsa TepMmmHana K cepeepy eanHoro spemern ACY TT1
no wuHe RS422 PPS

5.3.1.1 MNapameTpbl UMMNYNLCHON CUHXPOHU3aUUKN BpemMeHn PPS
lMepeyeHb napamMeTpPoB HACTPOMKM MMMYNbCHOW CUHXPOHM3aLUMN BPEMEHU, UX ONUCAHME U UH-
CTPYMEHThI pefakTnpoBaHus npuBedeHsl B Tabnuue 6. Mpaduyueckoe npencrasneHve napameTpos

nokasaHo Ha pucyHke 11.

Tabnvua 6 — NapameTpbl UMNYLCHOM CUHXPOHU3aumm PPS

UHcTpymeHT 3HaueHue
HanmeHoBaHue OwnanasoH
pepakTupoBa- y no ymon- Ha3sHauyeHue
yCcTaBKu 3HayYeHUn
HuA YyaHuro
CuHxpoHusauus | KoHdurypatop, 0;1 0 Beoa/BbiBog MMnynbCHOM CUH-
paspeLleHa APM-penenuwimka, XPOHN3aLNN BpEMEHU
MEHI0 TepMuHana
dukcupyembin | KoHdurypatop, 1(0->1, 1 Havano cMHxpoHu3aumm MoXxeT
nepexon APM-penenwuka ®poHT), domKcMpoBaTLCS N0 U3MEHEHUIO
0(1->0,Cnan) YPOBHSI CUrHana c HU3KOro Ha
BbICOKWUI (N0 (PPOHTY), Tak n
N3MEHEHMIO C BbICOKOrO Ha
HU3KM (no crnaay)
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H UHcTpymeHT 3Ha4yeHue
auMeHOoBaHue IdnanasoH
peAakTMpoBa- o no ymorn- Ha3HaueHue
ycTaBKU 3Ha4YeHuUn
HUA YaHUIO
MuHumaneHaa | KoHdurypaTop, ot 15 go 250 15 MuHuManeHaa 4nNUTENbLHOCTb
anuteneHocTe | APM-peneniimka C warom 1 nMnyribca, Npu KOTOPOM UM-
nmnyrnbca, Mc NynbC pacrno3HaeTcs KakK cur-
Han MeTKu BpeMeHU
KanubposouHoe | KoHdurypaTtop, [oT - 250 go + 250 0 YuuTbiBaeT BpeMs, 3aTpadeH-
3Ha4yeHune, Mc APM-penenumka, c warom 1 HOEe Ha NpoXoXaeHNe OaHHbIX
MEHI0 TepMmnHana Nno ceTu OT UCTOYHUKA (Hanpu-
mep, cuctema ACY) kK npuem-
HUKY (TEepMUHan)
Mepwoa KoHdurypatop, 1; 10; 20; 30; 1 Mepuopg cnHxpoumnynsca —
cuHxpoumnyne- | APM-penenwiuka, 40; 50; 60 oXugaemoe BpeMs Mexay
CcoB, C MEeHI0 TepMunHana ABYMS COCEOHUMU COBbITUAMM
fonyctmoe Kondburyparop, ot 0 o 50 25 Onpeaenenms CHXponMmyb-
OTKINOHeHwe ne- | APM-penenwmka | ¢ warom 1 ca.
puoga, Mc Ecnu 370 Bpems oTnuyaeTcs
OT ycTaBku nepuoga 6onee
4YyeM Ha AOoMYyCTMMOE OTKIoYe-
HWe, TO OHO He OKpyrnseTcs Ao
L,enoro KonmyecTBa CekyHa
(CUHXpOMMNYNbC UrHopUpyeT-
Cs), U yCTaHaBnmuBaeTcd npe-
AynpeantenbHasa Heucnpas-
HOCTb
< Tmax >
< Tust >
—tust Tmin——>»<d>»<d»
l ffffffffffffffff I

tust — MMHMManbHada ANUTENbHOCTb UMMYIbCca (YCTaBKa);

Tust — nepnof CMHXPOMMMYNbCOB (YCTaBKa);

d — gonycTtMMoe OTKITOHEeHMEe nepuoaa (ycTaBka);

Tmax = Tust + d — MakcMarbHas ANUMTENbHOCTb UMMYbCca C Y4eTOM AOMNYCTUMOIO OTKIOHEHMS;

Tmin = Tust — d — MMHMManbHasa OUTENbHOCTb UMMYFbCa C Y4EeTOM AOMNYCTUMOrO OTKIOHEHUS
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5.3.2 CunHxpoHmnsaums IRIG-B
[nsa ncnonb3oBaHusa npotokona cuHxpoHmdauun IRIG-B Heobxoanmo ykasaTtb ero B KapTe 3a-

Kasa.

Pasbem ansa nogknoveHns K 6roky cnHxpoHunsauum Bpemern IRIG-B pacnonoxeH Ha 3agHen
naHenu TepmnHana (cMm. pucyHok A.1 npunoxeHust A). Pasbem peannsoBaH kak KIEMMHbIN COeanHN-
Tenb Mnof BUHT.

Cxema nofgkritoyeHus TepMmnHana Kk cepsepy eanHoro spemenun ACY TI1 no wuHe andpdepeH-
uManbHoro curHana RS-422 IRIG-B ¢ nomMollpo KoHBepTopa AnddepeHumnansHOro curHana npuse-
AeHa Ha puUCYHKe 12, a Takke Ha pucyHkax .1 n .2 npunoxenus . KonnyectBo TepMnHanos, nog-
KntodeHHbIX K ogHon wuHe |IRIG-B, onpegensieTca TEXHUYECKMMU XapaKTepucTukamu cepeepa. Pe-
KOMeHOyeMbln koHBepTep auddepeHumansHoro curdana wuHel RS-422(IR1IG-B) — TCS-02 npowus-
BoactBa OO0 HIM «3KPAy, nubo ntobon apyron aHanormyHbii No XxapakTepUCTUKaM.

lUnHa RS-422

e , o AR sl
v o N v B IRIG-B el
CepBep eqyHoro Y T
BpemeHn ACY TN > e
IRIG-B (TTL) IRIG-B (TTL)
3KPA 2XX AKPA 2XX

PI/IcyHOK 12 — TunoBasi cxema NOoAKNIYeHUs TepMuHana K cepsepy eaunHoOro spemMeHun

I'Iapameprl HaCTDOVIKM CUHXPOHN3aLUunn BpeMeHU

MNepeyeHb NapamMeTpoB HACTPOMKM CUHXPOHU3aUuK BpemeHn IRIG-B, ux onucaHne n UHCTPY-

MEeHTbI pefakTnpoBaHNA NpmBeaeHbl B Tabnuue 7.

Tabnuua 7 — HacTpanBaemMble napameTpbl CUHXPOHM3ALIMN BPEMEHU

KoHdurypupyembin na- UHCcTpymMeHT .uuanasol:l HasHauenme
pameTp peAakTUpoBaHus 3Ha4YeHUn
CuHXpOHM3aLms KoHdurypatop, Beoa/BbiBO4 CMHXPOHM3aLMN
BKNIOYeHa APM-penenuumka, - BpeMeHu no npotokony IRIG-B
MEHI0 TepMmnHana
Mogudukauus KoHdourypatop, ) Moaudukaumna npoTtokona
. B0O03;
APM-penenuimka, IRIG-B
BOO7
MEHI0 TepMmnHana
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MpunoxeHue A
(cnpaBoy4HoOe)
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 sBpemenn IRIG-B
2 — nHTepdenc RS-485
3 — uHTepdberic Ethernet
4 — KNeEMMHbIE KOMOAKN
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 — uHTepgenc Ethernet
2 — nHTepderic RS-485
3 — KIeMMHBbIE KOMNOAKM

PucyHok A.1 (nuct 2 us 2)
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MpunoxeHune b
(cnpaBoy4HoOe)

PacnonoxeHne KOHTaKTOB B MHTepdeMNCHbIX Bnokax

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

P
Pasbem C MOAKMIOYEHNEM Harpy304HOro Mgiar;e_qn 5/6-GF-3.5
MSTB-2,5/3-GF-5,08 pesucropa ' ’
Rap ~ [
| 7
)| 2
| 3
Curhansi RS485 Knemmbl NOAKMI0YeHUs
v | KOHTKTI B 35'485 '-'J'g‘ébOB
Wo111X, W 2XX
CurHansl RS-485 pasbeme
Knemmbl NoaKnoYeHns ST oND 1 3
KoHTakTs! B RS-485 wkagos 10
Curnan <[ D-(B) 2 2 XT12, XT22
pa3beme W3111X, W33 2XX 5. o 2 0
D-(B) 2 2| X721 XT22 2[ D@) 5 2 | XT11,XT21
GND 3 3 2o+ @) 6 1

PucyHok B.1 — HTepdenc RS-485 n knemmbl nogkntodeHns RS-485 ons wkadgos cepun LLUS111X n
W33 2XX

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

A KoHTakTbl B
Curnan
8 pasbeme
Tx+ 1
! Tx- 2
Rx+ 3
\ / Rx+ 6

PucyHok B.2 — Ethernet (anektpuyeckui)
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Pepakuuns 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 nHtepdenica 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

CurHan KoHTakTbl B pazbeme
IRIG-B+ 1
IRIB-B- 2

CurHanbl PPS

Curnan KoHTakTbl B pazbeme

Cunxpo+ |11
CwuHxpo- 12

PucyHok B.5 — PacnonoxeHvne knemm noakmo4eHns CUHXpoHn3auumn spemenn IRIG-B n PPS
(noauuun 1 n 4 pucyHok A.1)
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CurnHanbl RS-485

/ Uport 1130/1150 \
Pasbem Pasbem

DB9 usB

-

[ es00000

©

-

Pepakuuns ot 07.2017

Cepsep (MK)
BU[ C3aam
Kab RS-485 o .
a m —] USB
K:
abenb RS485 d Moxa
. CP-132I
(2 nopra)
L _ g Moxa
,,,,, E;E cP-1141 |
***** |
"L (4 nopra) |

Bunka DB9
KoHTakTbl B
CurHan pasbeme BuA CO CTOPOHbI
pas3beMHbIX
DBQ KOHTaKTOB
Data+(B) 3 .
1A CO CTOPOHbI
Data-(A) 4 pasnenn
GND 5 kabens
Moxa CP-114I
YcraHoBUTb

B nonoxexune ON

swz W M

ByRTS RS-22

PoseTka
DB37

JP B nonoxexun
«3aKOPOYEHO»

Posetka
DB9

-

Moxa CP-132| \
YcraHoBUTh
mee ON
JP1 el /

SW1 Sw2
12 12

| =
LT (T

i
m

JP B nonoxexun
«3aKOpPO4YeHO»

/

PlllcyHOK b.6 — PacnonoxeHne KOHTaKTOB BHELLHNX yCTpOIZCTB OnAa NnoakKn4veHnda TepMmunHana
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MpunoxeHne B

(cnpaBoy4HoOe)

Pepakuuns ot 10.2018

Mpumepbl nogknioveHnsa APM penenwuka n nHterpauum B ACY TIN

Cxema Ne 1

WHTerpauns B APM penenwmka n ACY TI no RS-485 untepdency.

a0 cem mepMmHIon Ha A RS-485

AL
4 Kader RS-485
FKPA ZXX FKPA ZXX
RS=485-1 Eihernef RS—485-1 Ethernef,
RS-485-7 RS-485-2
T Kadeny RS-485
Cxema Ne 2

NG ACY 171 Madbus RTU MK 60670-5-103)

APM peneuupika

WHTterpaums B APM penenwmka no RS-485 nntepdenica u B ACY Tl yepes Ethernet.

oo ceMy mepruHancl Ha Auu RS-485

AN
4 N
BACY 17 BACY T
Modbus TP I 5[7870—{—7’04, WFC61850-8-1  (Madbus TCP IEC 6[7197[7—5— 104 T 67850-8-1
FKPA 2xX FKPA 2XX _ APM pereduuka
[ 1
ps4g-1) | Ltternel psag1| | tternef I — |
| |
T | |
RS-465-2 RS-465-2 ol rmmm, |
Kavens RS—455 L -
Cxema Ne 3
WHTerpaums B ACY Tl n APM penenwuka 4yepes Ethernet.
BALY T
Madbus TCP [T 60870-5-106 [FC 61850-58-1
i
LAV _ APM pereduuxa
HPA 2%X HKPA 2xX I -
= |
Rs-485-1) | therne RS485-1| | Etternet = |
Fthernot | PR |
Y. R R 4852 |
L
PucyHok B.1
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Pepakuuns ot 10.2018

Cxema Ne 4
WuTterpaums B8 APM penenwmka yepes Ethernet. B ACY Tl no OPC TexHonorunu.

| A penuka
HPA 2XK TKPA 2XX | |
|
mﬁﬂ\ \ffﬁemef /9&4554\ \ffﬁemef | I |
Fiherne! \ PEn ‘
51857 54857 [ X
Cxema Ne 5

Wuterpaums B ACY TI1 no IEC 61850-8-1 ¢ gybnupoBaHHbIM KaHanom cBs3u Ethernet.
B APM penenwmka yepes Ethernet.

IEC 61850-8-1/Etherne! ’.
L 61850-8-1/Fthernet | N
) e

[ tkapumx iz ) || ke 311 137 2xX |

| ‘ ‘ | APM penedyuka
| wea 2| || HPAZXK ||

| Fihernet 7 <—Q-/ \ Fthernat 1

| Fihernet 2k | Elternet 2

| | |

. I _

Cxema Ne 6

Wuterpaums B ACY Tl no IEC 61850-8-1 ¢ gybnupoBaHHbiM KaHanoMm cBa3u Ethernet.
B APM penenwmka yepes Ethernet.

- kg W B2 o 0 it A
WL 61850-8-1/Fthernef

|
|
[ANEB
| M
|
- - APM penecuura
HEAZX | [ Kovgymanp tap iy w2k [
tihernef, || g | | % |
e ) =
A ) |
KA 2K | S KA 200 L |
N L
_____ _
Lihernet | Ethernet |
|| |
. T e g S ]
PucyHok B.2
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Pepakuuns ot 10.2018

Cxema Ne 7
WuTerpaums B APM-penenwmka no RS-485 nHtepdpericy n B8 ACY Tl no OPC TexHonormu.

o cery mepruHanol Ha ke RS—485

g 2
HPA 2XX HPA 2XX A ﬂ%ﬂlﬂ(&’l
|

Rs-4g5-1| | Etternet Rs-ig5-1| | Ethernet — |

| ==
] |
R5-485-2 R5-485-2 | |
\ Kaderns RS-485 |

PucyHok B.3
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Pepakuuns ot 10.2018

MpunoxeHune I'
(cnpaBoy4HoOe)

CxeMbl annapaTHOM CUMHXPOHU3aL1U BPpEeMEHN

Cxema Ne 1
AnnapaTtHasi CUHXpPOHU3auusa BpemeHn PPS ¢ amnnntygon cuHxpoumnynsca 24 B.
r WX 133 2XX]
o | weazx| |
,_ﬂL’ITIH‘/HU/( 1 | Kowmakims! |
| comxpoummymsca | | CUMPOHEAL |
| | |PPS | X131 =
_ | x| |
| \ RN 7272 PR I 2/ © |
| A 248
- 1 - _ _ _
Cxema Ne 2

AnnapaTtHasi CUHXpPOHM3aUus BpeMeHu ¢ auddepeHumanbHbiM CUHXpOoMMYbcoM PPS 1

AVCKpeTHbIM Bxoaom 24 B, TepmuHana QKPA 2XX.

e WY W73 200
o | 2/ |
| qUPPepeyuansHOZo |
|[UHXMW”M‘5M IPPS | 5407 Is-072 WoLEB\0 KoHmakmel |
| — i Xw_pw 1‘? X Tor AE CUHXPOHUZAY UL |
| L&y i OIRX- UUUT 5 % myweoxx| | |
GND | 9\GND - PPS (24 B) |
[ ] 3 -24 B|12 B
Cxema Ne 3

AnnapaTHasi CMHXpOHM3auua BpeMeHu ¢ guddpepeHumansHbiM CUHXpouMnynscom PPS n
AauckpeTHbIM Bxogom 220 B, Tepmunana KPA 2XX.

r LRI 133 2XX]
67 |~
: 2208| + :
o | 7. |
HomoyHuk o 248 |+
|5U¢¢Epguumsﬁazz7 | : :| HFA ZXX :
CURXPOUMIYI6CA TCS-07 R
| l" PS yeges 1‘3 5400 24 B0 KoHmakme! |
| 2 EREs Y 7o RE CUHXDORUIAYUY
| LG g | GIRX- o f % mory] !
GhD ; 9\6ND =l PPS [2206) |
24 B|12
L |
. _ _ _ _ _ _ _
PucyHok .1
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Cxema Ne

4

Pepakuuns ot 10.2018

AnnapaTHasi CUHXPOHM3aUMsi BpeMeHn ¢ auddepeHumanbHbiM cMHXpoumMnynbcom IRIG-B u

KOHTaKTaMm cuHxpoHmsaumm yposHs TTL IRIG-B, TepmuHana SKPA 2XX.

TKPA 2XX

CURXPORUIaYOY

B128X

=
emowuw ] | A1 ||
| duppepeuuashozs | | 2LB |+
CUHXPOUMAYALLA |
| | Ri-5 sepes RS2, 50 (50
| LD NI J716
| 2%; | Ll 714
| | L 24 B|17
]
|£=
Cxema Ne 5

RIG-B (TT1)

|
|
KoHmakimsl |
|
|
|

AnnapaTHasi CMHXPOHU3aUMsi BPEMEHM C ONTUYECKUM CUHXpOMMMYnbcoM PPS 1 anckpeTHbIM
BxogoMm 24 B, TepmumHana OKPA 2XX.

Kosmakmsl
CUHXPORU3ALUY

1 ysoxx

Vemoar | =
| onmuYeckozo | | F(S-02-220 X7
CUHXPOUMIY LA ea
| | PPS vepes Fx | o7 M-
|| B ——o—Heer ] @B
L | L UX27 _
- -FX aur i
[P aur |2
| U3
|
Cxema Ne 6

PPS (248

|
|
HRAZK| |
|
|
|

©

AnnapaTHasi CMHXPOHU3aUMsi BPEMEHU C ONTUYECKUM CUHXpoMMMNynbcoM PPS 1 anckpeTHbiM
Bxogom 220 B, TepmmHana IKPA 2XX.

Temowr |

| onmuYeCKozo
CUHXPOUMIYIBCA

‘ FX_Ouf

| PPS yepes Fx

L]

H——(f—H[Eh |

T LEIX: 137 2XX |
: FS-02-220 X1 at

177 [t S

=27208
\ ST M-/ |2 O ‘
o |3 FHKPA 2XX |
| st X2 = - Kormaxmel |
T |1 — - | 2208 | | cunxporusayu
17 @z 2 oy |
| it PES [2208) Z |l
- ]
PucyHok IM.2
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Pepakuuns ot 10.2018

Cxema Ne 7

AnnapaTtHasa CMHXpPOHM3aUUS BPEMEHU C ONTUYECKUM CUHXpouMMnynbcoM IRIG-B 1 KoHTakTa-
MU CUHXpOHU3aumm ypoBHsa TTL IRIG-B, TepmnHana OKPA 2XX.

Vemowr | - s 133 21
| ONmUYeCKOZ0 | || FCS-02-220 X1 at |
fUHXpUUHﬂyﬂbfﬂ [ [[,./ f :u:—o ~ 2203 |
| | RG-B vepes Fx o7 N2 — 0 FKPA 2XX |
FX_Ouf H {/97 FXh ] oMo |3 — Kowmarmel
L | JI 4 \ ST X3 = CUHXPOHU3aUUY |

. Tx+ |1
(A aur - - 1 roax |
= RIG-B (TTL
| GND |3 J |
e ]
PucyHok .3
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APM
ACY TN
NnA
MK
rno

MepeyeHb cokpalieHun

ABTOMaTM3NpoBaHHOe paboyee MecTo

Pepakuuns ot 10.2018

ABTOMaTI/I3VIPOBaHHaFI cuctema ynpaslieHUA TEXHONOIrM4eCKMMu npoueccamm

lMpoTnBoaBapurHasa aBTomaTuka
lMepcoHarnbHbIN KOMMNbIOTEP

MporpammHoe obecnevyeHune

43
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Pepakuns ot 10.2018

Client

Ethernet
GOOSE

IRIG-B
LC
LinkBackup
Modbus RTU

Modbus TCP

OPC

PPS

PRP

PTPv2

Publisher
RedBox

RJ-45
RS-485
SNTP

Server

Subscriber
UsB

44

I'Iepequb TepMnHOB

KnueHT — TOT, KTO 3anpalumBaeT ycnyru u/vnu pecypcbl, T.e. nporpamma wunm
npoLecc, Bbi3blBalOLLME AENCTBUSA Ha 0OBbEKTE

CeTteBoW nHTEephenc, onncaHHbln ctaHgaptom IEEE rpynnel 802.3

MexaHu3m (NpOTOKOM) Nnepeaayn AaHHbIX O COObITUAX HA MOACTaHLMK, ONMCaH-
HbI rnason IEC 61850-8-1. ®akTnyeckn AaHHbIN NPOTOKOS CAYXUT A115 3aMeHb!
MeOHbIX KabenbHbIX CBA3eW, nNpedHasHadeHHbIX ANs nepefadn AUCKPETHbIX
CUrHanoB Mexay yCTponcTteamm

IMpoTOKON CUHXPOHM3aLMK BpEMEHIN, ONUCaHHbIM B cTaHaapTe IEEE 1344
Pa3beM ansa nogknio4eHns BONTOKOHHO-OMTUYECKUX kKabernen

TexHonorns pesepBnMpoBaHUS CETEBOIO NOAKITHYEHMUS

OTKPbITbIN KOMMYHUKALMOHHBIA MPOTOKOM OS5 OpraHn3aumm CBA3N Mexay anek-
TPOHHbLIMW YCTPOMCTBAMM MO NUHUK CBA3N RS-485

OTKPbITbI KOMMYHUKALMOHHbIA MPOTOKOM AM1S OpraHn3aunm CBA3N Mexay anek-
TPOHHbLIMK yCcTponcTBamun Yyepes Ethernet

lnatcdopmo-HeE3aBNCUMBIN WHTepcenc  ans ynpasneHus obbekTa-
MW aBTOMaTtum3auum n TEXHONOrM4eCcKMMn npoueccamm

MeToq nepefayv curHana CUMHXpoHu3auuun BpemeHu. lNpegnonaraet nepenadvy
OAHOro MMNyrnbca B CEKyHAY

lMpoTokon napannenbHoro pes3epBUpoBaHUsA ceTn (aybnvpoBaHHas ceTb nepe-
Aayn AaHHbIX) cornacHo ctaHgapTy MOK 62439

IMpOTOKON CUHXPOHM3AaLUMM BPEMEHN MO KOMMBIOTEPHON CETU

Wa3patens (nybnvkaTop)

Yctponcteo ang pesepsupoBaHusa (Redundancy Box) ons KOppekTHOro npuco-
edunHeHns K cyuwlectsytowen cetu PRP yCcTponcTe, He nogaepXuBarolmx 3T1oT
NPOTOKON pe3epBMpPOBaHUS

CTtaHpapTHbIM M3NYECKNN BOCbMUW KOHTaKTHLINA pa3bem

lNocnepoBaTtenbHbIN MHTEPENC Nepeaaym AaHHbIX

IMpOTOKON CMHXPOHM3ALMN BPEMEHU MO KOMMBIOTEPHOW CETU

OnemeHT, obecneunBaroLLni yCryry Uinm pecypcsbl, T.e. NPOLEeCcC, peannayoLmm
oaHy unu 6onee onepaunn Hag ogHMM UnNun 6oree 0O0bLEKTOB

MNognuncumnk

MocnepoBaTenbHbIN UHTEPdENC Nepefayn JaHHbIX

OKPA.425510.010 A


http://ru.wikipedia.org/wiki/%D0%90%D0%A1%D0%A3%D0%A2%D0%9F
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Pepakuuns ot 10.2018

INucT perncrpauum nameHeHUn

Homepa nucToB (CTpaHuu) Bcero Bxogawmin
HoMep co-
nvcros Homep goky- | nposogu-
Viam. Hvé?_:\:i;)( H::‘;':i;x HOBBbIX a';Hy”M' (C;p%iml"') MeHTa TenbHOro Ao- Moanuce | [lara
pOBaHHbLIX) B AOKY KyMeHTa u
MeHTe
jara
OKPA.681-
1 - 3-41 | 42-43 - 43 2014 06.2014
OKPA.2009-
2 - 3-36 - 37-43 36 2016 01.2017
3-9, OKPA.647-
3 - 11-35 36-45 - 45 2017 07.2017
3-20, OKPA.1488-
4 - 31.45 - - - 2018 10.2018
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