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Komnanus Schneider Electric npucmynuia x evnycky <Texnuuecxoi
xoanexyuu Schneider Electric» na pyccxom sisvixe.

Texnuneckasn KoARAEKUUA NPeocmasasem coboll cepuio OMOeIbHbIX 6bINYCKOE
01l CReYUaIucmos, Komopvie xomeau 0vi nOayuumy 6oxee noopooHY0
mexnuueckyio ungopmauuio o npodyxuuu Schneider Electric u ee npumenenuu,
6 donosnenue K momy, wmo cooepIcumcs 8 Kamaiozax.

B Texnuueckoii xonnexuyuu 6yoym nybiuko6amvcs Mamepuaivl, Komopble
NO36ONAM AYUWEe NOHAMb MEXHUUCCKUE U IKOHOMUUECKUE NPOOLeMbL U
SGIEHUSL, BOSHUKAIOULUE NPU UCNOTIb308AHUU SEKMPO0OOPYO08aHUS U cpedcme
asmomamusayuu Schneider Electric.

Texnuueckasn KOANEKUUSA NPEOHASHAUEHA 051 UHHCEHEPOB U CNEUUANUCITOB,
padbomarouux 6 SNeKMPOMEXHUUECKOU NPOMIUIEHHOCTU U 8 NPOEKMHBIX
OP2aAHUBAUUSIX, BAHUMATOULUXCS PA3PAOOMKOLL, MOHMANCOM U IKCHAYAMAUUETL
ANEKMPOYCMAHOBOK, PACHPEOCTUMETDHBIX SNEKMPUUECKUX Cemeil, CPedcme U
cucmem agmoMamu3auui.

Texnuuecxasa Konaexuyus 6ydem maxdxce nojie3na cmyodewmam u
npenodasamensm BY306. B neti onu naiioym ceedenust 0 HOBbIX MeXHOI0ZUSX
U COBPEMEHHBIX MEHOCHUUSAX 6 MUpe IIeKmpuuecmea u ABmomamuxu.

B xancoom svinycrxe Texnuueckotl xoanexuuu 6yoem yeiybienio
PACCMAMPUBAMBC KOHKPEMHASL MeMA U3 00LACMU ILEKMPUUECKUX
cemeil, peietinoll 3auUmslL U YnpasieHus, NPOMbIULEHHO0Z0 KOHMPOILSL U
ABMOMAMUIAUUU MEXHOTLOZUYECKUX NPOUECCOB.
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Texnuueckuil Oupexmop
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1. 3apepxka mexay Scan-uuknamu gns oocnyxusaHusa mogynei B RIO-gponax

B HacTosLLEe BpeMS B CUCTEMAX YNPaBNEHNS peanbHOro BpeMeHu Ha 6a3e KoHTpoanepos Quantum Hanbonee LWMPOKOe pacnpocTpa-
HEHUe NONy4YnIn CUCTEMbI yAaNeHHOro BBoaa 1 Beisoaa RIO.

Cuctema ypaneHHoro Beoga-sbieoga (RIO) Modicon npeactaBnsieT co60i NoKaNnbHYIO BbICOKOCKOPOCTHYIO CETb MEPEfayn AAHHbIX.
B kauecTBe cpenbl nepefayn curHana MoxeT NCMONb30BATLCS KOAKCUANbHBIA N ONTUYECKKIA kabenb.

CeTb RIO aBnsieTcs XeCTKO AETEPMUHMPOBAHHOW cucTemolt “MASTER-SLAVE”. Mactepom ansa nnatdopmMbl Quantum sBnseTcs ronos-
HOW KOMMYHMKaUMOoHHbIN npoueccop 140CRPI3x00. MNMoaunHeHHble y3nbl cTpoaTtes Ha 6a3e RIO-apantepos 140CRA93x00. Cetb RIO 06e-
CNeyYnBaeT CUHXPOHHLI 0OMEH MHPopMaLmein. To eCTb 0OMEH CUHXPOHU3MPOBAH C LMKIamy NPoLLeCcopa 1 Cneayowmii LMK asTomarta
HE HAYHETCS, MOKa He 3aKOHYUTCS 0OMEH, MHULMVUPOBAHHLIV NPeabIAYLLM LIUKIOM.

MmeHHo aTo 1 aenaet cuctemy RIO Hanbonee npncnoCco6NEHHOV AN PELLeHUs 3a4ay YNPaBieHNs B PEXMME PeaslbHOrO BPEMEHMU,
1 OHA MONb3yeTCs BOMbLLIOV NONYASPHOCTLIO CPEAY NPOEKTUPOBLLKOB CUCTEM YNPABAEHNS U KOHTPONSA. OTOT GakT 1 0ObACHSET NOBbI-
LLEHHBI MHTEPEC CO CTOPOHBI Pa3paboTyMKOB NPOEKTOB, padoTatolmx kak ¢ Concept XL, Tak 1 ¢ Unity Pro, K BpeMeHHbIM napameTpam
RIO-cucTem. B aToi rnaBe Mbl OTBETVM Ha OJMH M3 OCHOBHbIX BOMPOCOB: CKOJIbKO BPEMEHM TPaTAT NPOoLLecCopbl KOHTponepa Quantum
Ha ONPOC BXOA0B M BbIXOZOB, PacnoNioxeHHbix B RIO-gponax?

KoHTponnepsl Quantum B KOHLIE KaXAaoro BbIMUCAUTENBHOMO LKA (MK Nepes HadanoM CNeaytoLero, YTo OAHO U TO Xe) OCYLLEeCT-
BNISIIOT OOCNYXXMBaHME BCEX BXOAOB U BbIXOAOB, YCTAHOBMIEHHBIX B JIOKAJbHLIX KOp3uHax 1 B RIO-gponax. Huxe npreoamtca Gopmyibl,
onpegenawoowne sBpemMsa Ha 060J'Iy)KI/IBaHVIe BXOL40B-BbIXOO0B B RIO-,u,ponax, B 3aBMCMMOCTM OT TUMa npoueccopa, Konn4yectsa AponoB
N Yncna BXOOO0B-BbIXOAOB B KaxaoM apone. Cneayet MMeTb BBUAY, YTO MMEKOTCS HEOONbLUNE OTAMYUS NS KOHTPOIEPOB, paboTatoLLIMX
nog Concept n nog Unity Pro.

Ansa Concept 2.6SR3 koppekTHa popmyna:
RIO resp. time = CRP basic + (drop#2 IN + drop#2 OUT) + (drop#3 IN + drop#3 OUT) + .... + (drop#n OUT),
roe:
drop#i IN/OUT (i = 2....n) = Hymio, ecnv H1 0QHOr0 BXOAA WM BbIXOAA STOr0 MOAYNS HE CKOHOUIYPUPOBAHO, B OCTaSIbHbIX Cy4yasix:
140CPU21304S CRP basic =1.4ms

drop#i IN = 0.8ms + 17 MUKPOCEKYHA, X KOIMYECTBO BXOAHBIX CJ10B.

drop#i OUT = 0.8ms + 17 MUKPOCEKYHJ, X KONMYECTBO BbIXOAHbIX C/OB.
140CPU43412A CRP basic = 1.5ms

drop#i IN = 0.6ms + 17 MUKPOCEKYHA, X KOIMYECTBO BXOAHBIX CJI0B.

drop#i OUT = 0.6ms + 17 MUKPOCEKYH[, X KONMMYECTBO BbIXOAHbIX C/OB.
140CPU53414A CRP basic =0.9ms

drop#i IN = 0.6ms + 16 MUKPOCEKYHA, X KOIMYECTBO BXOAHBIX CJI0B.

drop#i OUT = 0.6ms + 16 MUKPOCEKYH[, X KONMYECTBO BbIXOAHbIX C/OB.

Mpumep 1:
local rack: CPU 534 14A, CRP931
drop#2: CRA931, 1 BxogHOE CNOBO, 3 BLIXOAHbIX C/IOBA.

RIO resp. time =0.9ms + (0.6ms + 1 x 16us) + (0.6ms + 5 x 16us) =0.9ms + 0.616 ms + 0.680ms = 2.2ms.

Mpumep 2:

local rack: CPU 434 12A, CRP931

drop#2: CRA931, 22 words IN, 23 words OUT
drop#3: CRA931, 32 words IN, 33 words OUT
drop#4: CRA931, 0words IN, 43 words OUT
drop#5: CRA931, 52 words IN, 0 words OUT

RIO resp. time = 1.5ms + (0.6ms + 22 x 17us) + (0.6ms + 23 x 17us) + (0.6ms + 32 x 17us) + (0.6ms + 33 x 17us) + 0 + (0.6ms + 43 x
x 17us) + (0.6ms + 52 x 17us) + 0 = 8.6ms.

Mpwn paboTe co cpenoin paspaboTku npunoxeruin Unity Pro XL HE06X0AMMO UMETb B BUAY, YTO MMEETCS BO3MOXHOCTb 3a4aHNs ABYX
PEXVMMOB ONpPOCa BXOLOB 1 BbIXOAOB, PAacnonoxeHHsIx B RIO-gponax.

MepBbiii pexxum aHanorMyeH onNpocy BXOA0B 1 BbIXOA0B Npu paboTe ¢ Concept, koraa onpoc BCEX YCTPONCTB OCYLLECTBASETCS B KOHLE
BbIYVMCAUTENBHOMO LUMKNA. [Ny 3TOM HOBBbIN BIMUCIIUTENBHBIV LMKIT HE HAYMHAETCS, MOKA STOT OMPOC He 3aKOHYEH. B aTOM cnyyae nmeet
MECTO Tak Ha3blBaeMbIl “CUHXPOHHBI 06MeH". 119 CUHXPOHHOIO 06MeHa KoppekTHa Gopmyna:

RIO resp time = CRP basic + (drop#2 IN + drop#2 OUT) + (drop#3 IN + drop#3 OUT) +.... + (drop#n IN + drop#n OUT),

roe:

ons 140PU53414A CRP basic =0.9ms

drop#i IN = 0.6ms + 16 MMKPOCEKYHA, X KOIMYECTBO BXOAHBIX CJIOB
drop#i OUT = 0.6ms + 16 MUKPOCEKYH[, X KONMYECTBO BbIXOAHbIX C/OB.
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nns 140CPU53414U CRP basic = 1.2ms
drop#i IN = 0.5ms + 15 MUKpPOCEKYHA, X KOIMYECTBO BXOAHBIX CJIOB
drop#i OUT = 0.5ms + 15 MUKPOCEKYH[, X KONMYECTBO BbIXOAHbIX C/OB.

3Ta hopMyna npakTU4eckn Takas xe, kak 1 dopmyna “cuHXpoHHOro obmeHa“ npu padote ¢ Concept. MimeloTcs Tonbko HebonbLIve
OTNINYMS KOIDPULIMEHTOB B ypaBHEHWU, 0OYCNIOBNEHHBIE OCOOEHHOCTBLIO BHYTPEHHUX OMnepaumoHHbIx cuctem moaynen CPU, CRP, CRA
nns Concept n Unity Pro.

BTtopori pexxum onpoca BXOL0B-BbIXOA0B akTUBMPYeTCS B Unity, korga KOHKPETHON MPOrpamMMHON CEKLMM NPUCBanNBaeTCs KOHKPETHBIN
RIO-gpon. B aTom cnydae 06CnyxmBaHne BXOOHbIX U BbIXOOHbIX MOZYNel 3TOro apona 0yaeT OCyWwecTBASTLCA HE B KOHLUE Scan-upkna,
a B KOHLLe MPOrpaMMHOIA CEKLMK, K KOTOPOW 3TOT APON MPUKPENIEH.
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Mo npocbbe MockoBckoro dkcnepT-LieHTpa cuctem npomblluneHHoM aBTomaTusaumm nogpasaenedne Schneider-Electric L3-France
BbINOJIHW/IO CEPUIO 3aMEPOB, NMO3BONSIOLWNX YTOYHNUTL HOPMYNY, ONPEAENSIOLLYI0 PacyeT MOSIHOFO BPEMEHW YTEHUS! AaHHbIX U3 BXOO40B
1 3anncy HOBbIX JaHHLIX B BbIXOJA, pacrnonioxeHHbie B RIO-aponax. 34ech yunMTbIBAETCA U BpeMs NPSAMOro 0GHOBNEHUS JaHHbLIX BXOA0B
1 BbIXO0B (TO, YTO Mbl HA3bIBAEM BPEMEHEM CUHXPOHHOIro 06MeHa) 1 Bpemsl 0OHOBJIEHUS BXOA0B U BbIXOL,0B CEKLIWIA.

A1a popmyna nybnukyetcs Bnepable. Mpu ee pacnpoCcTpaHeHUM OTAENBLHO OT AaHHOr0 0630pa CCbINKM Ha aBTOPCTBO MHxXeHepa Thierry
Vert u3 Schneider-Electric L3-France o6a3atensHo.

O1a dopmyna BeIMSAUT cneayowyM 06pasom:

RIO resp time = CRP-CRA time resp + RIO resp time direct + RIO resp time section.

3pechb

CRP-CRA time resp = CRP basic load + CRA load * Nb_of_CRA, rze:

Nb_of CRA - konnyectso moaynein 140CRA93x00 B RIO-ceTn.

Yem Gonblie konmyectBo RIO-gponoB B apxuTekType ceTu, Tem BGonblue “time resp”. Ecnm nocne momyns CRA B RIO-gpone Het
Moaynel BBOAA-BbIBOAA, TO BPEMS OMNpenensieTcs B cOoTBeTCTBMM ¢ koadpduumeHtom “CRA load without I0“, B cnydae ux Hanuuus —
B COOTBETCTBMU C KoadpduumeHnTom CRA load with 10. Koadpdurupmentsl “CRA load with 10”, “CRA load without 10, a Takxe “CRP basic load”
BbIOMpatoTcs 3 Tabnuubl 1 B 3aBMCMMOCTM OT TMMNa NpoLeccopa.
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Tabnvua 1

CRP basic load CRA load with 10 CRA load without 10
CPU 31110 2.76ms 0.98ms 0.33ms
CPU 534 14U 2.7ms 1ms 0.55ms
CPU 65160 0.3ms 1.3ms 0.21ms
CPU 67160 0.28 ms 2ms 0.43ms

Benuuumna “RIO resp time direct” onpenensiercs no popmyne:

RIO resp time direct = (drop#2 IN time resp + drop#2 OUT time resp) + (drop#3 IN time resp + drop#3 OUT time resp) +.... +
+ (drop#n IN time resp + drop#n OUT time resp);

3pechk ans kaxporo RIO-gpona nonyyaeTcs cnaraeMoe, onpeaensieMoe KosM4ecTBOM BXOAHbIX U BbIXOAHbIX 16-T GUTHBLIX CJIOB B 3TOM
npone. MNapameTpbl 310 hopmyIbl BeibupaloTcs 13 Tabnuvubl 2 B 3aBUCMMOCTU OT THMa NpoLeccopa.

Tabnvua 2
drop#i IN time resp drop#i OUT time resp
CPU 31110 0.32ms + 14 us * Nb of Input words 0.32ms + 11 us * Nb of Output words
CPU 534 14U 0.54ms + 8 us * Nb of Input words 0.54ms + 8 us * Nb of Output words
CPU 651 60 0.32ms + 3 us * Nb of Input words 0.24ms + 9 us * Nb of Output words
CPU 67160 0.44ms + 15 us * Nb of Input words 0.35ms + 19 us * Nb of Output words

3necb koapduumeHT “Nb of Input words” —konnyectBo BxoaHbIX 16-T GUTHBLIX CNoB B Apone, a koadduumeHT “Nb of Output words“-
KONMMYECTBO BbIXOAHBIX 16-OMTHBIX CIOB B APONeE.

Kak yxe rosopunock B 3ToM 0630pe, koHTponnepsl Quantum, paboTaiowime nog Unity Pro, MMeloT cneumanbHblii “MeHemxep cekumin”.
Ero ncnonb3oBaHune no3BoNsieT 0OHOBNSATb BXOb! U BbIXObl, MPUCBOEHHbIE KX a0l NPOrPamMMHOI CEKLIMK, He B KOHLLe 0OLLEero Lmkna nim
3agaum “Mast”, a B KOHLLe 3TOi cekumn. MNpn 3TOM fOCTUraeTCs onTMManbHoe 006CNyXXMBaHNE BXOA0B U BbIXOL0B:

Operation

The following diagram shows the execution phases of the PLC cycle.

Proceszing the Frocessing the
program program
%l W0 Bl w0
Cyele n Cycle ntd
=i = | -} -

%l Reading of inputs
%ty Wititing of outputs

9Ta onums pasbreaeT 06LLLyto NpoLenypy 06CTyXMBaHNs BXOAOB U BbIXOO0B HA HECKO/IbKO MUHMMPOLLeAYP BHYTPU scan-uukna. OfHUm
13 NPEnMyLLECTB 3TOr0 BapuaHTa sBnseTca obecneyveHme GbICTPOro (CKOPOCTHOr0) AOCTYNA K BXOAAM U BbIXOAAM BHYTPU MPUIIOXEHMS,
HE [OXUAASCh 3aBepLIeHMs 06LLEro scan-uukna.

Korpna mbl aktuempyem pasbuermne 06CnyXmBaHUs BXOLOB U BbIXOA0B HA HECKOJIbKO MUKPOMPOLIEAYP, Mbl YBENNYMBaEM 00LLee Bpems
o6enyxmearus cetu RIO. Mocne HeCKobkMx N1abopaTopHbIX U3MEPEHUIT Mbl MOXEM CKa3aTb, YTO MOTEPS BPEMEHW Ha 06CNYXMBAHME Kax-
[l0ro ClI0Ba BBOAA Un BbiBoAa paBHa 90 MMKPOCEKYHAAM 1 MOXET JOCTUrHYTb MakcumyM 500 MukpocekyHz Ha kaxaom RIO-gpone.
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Benuumna “RIO resp time section” onpenensetcs no popmyne:

RIO resp time section = 0.5 * Nb of RIO sections associated to a RIO drop,

roe BenmunHa “Nb of RIO section associated to a RIO drop” ecTb KONM4eCTBO MPOrpaMMHbIX CEKLMIA, UMEIOLLIMX NMPUCBOEHHbIE RIO-
Aponbl. aT10 Bpemd, 3a KOTOpPOe NMponcxoauT YTeHne 1 3anmncb JaHHbIX BO BCe R|O-/J,p0|'|bl, npuKpeneHHbIe K MPOorpaMmmMHbIM CEKUUAM.

[axe ecnu xe B NpoLLECCe BbINOMHEHNS MPOrpaMMbl BbINOSHEHWE CEKLMKU C npukpennenHsiMy RIO-aponamn 3anpeliaercs (yepes
onuuio “Condition”),
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NPOLECC 0npoca NPUKPENIEHHbIX K HeV BXOAO0B U BLIXOLOB BCE PaBHO OocCyulecTBngeTcq.
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2. AnarHoctuka moaynei B RIO- cucrteme

[o cux nop ans nporpaMMHoro MoHutopuHra RIO-ceTu ucnonbayetcs «npuiieaias» ud cpeasl Concept dyHkums RIOSTAT. B Unity ee
HeT, noaToMy npwu murpaumm n3 Concept B Unity oHa npeo6pasyetcst B DFB.

Bxony 6noka DROP npuceavsaetca Homep RIO-gpona, ot 1 40 32. Bnok Bo3epatyaeT 5 ctatycHbix cnoB (STATUS1- STATUSS). Beixoapl
STATUS1- STATUSS conepxart cnoBa COCTOSIHMS KaXA0M U3 MATY KOP3UH BbIGPAHHOMO Apona.

FBI_18

RIOSTAT

2—|DROP
STATUS1|—Stat1
STATUS2|—Stat2
STATUS3|—
STATUS4|—
STATUSS5—

[nsa koHTponnepa Quantum peanbHOE KOAMYECTBO KOP3WH B ApOne paBHO ABYM. Kaxgomy OMTy cnoBa COOTBETCTBYET CNOT AaHHOW
KOpP3uHbl. Hymepaums n 61ToB, 1 COTOB BEETCS CleBa HANpPaBo, HauYvHas ¢ NepBoro. EanHmua 6uta 03HavyaeT HopManbHOE PYHKLMOHN-
POBaHVE YCTAaHOBMIEHHOrO B CNOT Moayns. [lns 6onee HarnsaHOro NpeacTaBiaeHns COCTOSHUS MOZYNS B KQXA0M CIOTE KaXa0M KOP3UHbI
MOXHO ucnonb3oatb GyHkumio WORD_TO_BIT:

2

2
WORD_TO_BIT

Stat1—{IN BITO—Drop2Slot16
BIT1—Drop2Slot15
BIT2—Drop2Slot14
BIT3—Drop2Slot13
BIT4—Drop2Slot12
BIT5—Drop2Slot11
BIT6—Drop2Slot10
BIT7—Drop2Slot9
BIT8—Drop2Slot8
BIT9[—Drop2Slot7

BIT10—Drop2Slot6

BIT11—Drop2Slot5

BIT12—Drop2Slot4

BIT13—Drop2Slot3

BIT14 —Drop2Slot2

BIT15—Drop2Siot1

[ns aHanu3sa yctoiunsocTy paboTsl RIO-cetu, a Taicke ang nokanusaumum gedeKkTHbIX y4aCTKOB O4YEHb MOIE3HO cobpaTb CTATUCTUKY
oLWMBOK B MX MPUBA3KE K ApOnaM. ITO MOXHO CeNaTb, aHANN3MPYS 3HAYEHNS CUCTEMHBIX CNOB %SW545 - %SW640. 3aeck Ans kaxao-
ro apona GUKCMPYIOTCS ero oLnOKM, Kak 00LLMe Ha MOAY b, TaK U NOKaHaNbHO, HaNpUMep, Ang gpona 1 aTo:
® %SW545: 06Lwmii KOMMYHUKALIMOHHBIN CTaTyC Aas apona 1:

0 %SW545.15 = 1, KOMMYHMKALMN HOPMaJIbHbIE

0 %SW545.14 = 1, KOMMyHUKaLMK MO kaGento A HOpManbHbIe

0 %SW545.13 = 1, kOMMyHUKaLmn no kabento B HopmanbHbie

0 %SW545.11 t0 8 = cueTumK NOTEPSIHHBIX KOMMYHUKALWIA.

0 %SW545.7 to 0 = c4eT4YMK MOBTOPHBLIX KOMMYHUKALMIA
® %SW546: o6wwumii cueTymk owmbok no kabemo A gpona 1:

0 CTapLunii 6anT: KOMYECTBO OLINOOK

0 Mnaawmii 6anT: KONMYECTBO OTCYTCTBUIA KBUTMPOBOK
3necb Mnaflwnii 6aiT COOEPXUT KOIMHYECTBO OLUMOOK, CBA3AHHBIX C OTCYTCTBMEM coeanHenus moayns CRA ¢ mopynem CRP. 91a cu-
Tyaumsi MOXeT ObITb Bbl3BaHa Kak OTCYTCTBMEM DU3NYECKOr0 COeAMHEHNS BCNeACTBME 00pbIBA IMHUM UM MI0XOr0 KOHTAaKTa B HEW,
Tak 1 OTCYTCTBMEM NIOTMYECKOr0 COeaVHeHns Bcneactaue obHapyxeHus moayneM CRA owmbo4HbIX NOCbINOK. OwmnboyHbIE NOCHUIKN
onpeaensTcs MeToA0M CPaBHEHWS KOHTPOMbHLIX cymMMm (CRC error).
® %SW547: obwwumii cyeTunk owmbok no kabemo B apona 1:

0 CTapLunii 6anT: KOMYECTBO OLINOOK

0 Mnaawmii 6anT: KONMYECTBO OTCYTCTBUIA KBUTMPOBOK
[nqa octanbHbIX 4POMOB 3TO Cl0Ba
%SW548 to 550 ona gpona 2
%SW551 to 553 ona gpona 3

%SW638 to 640 ona gpona 32
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[na paboTbl C 3TUMM CNOBaMM HET HEOOXOAMMOCTU B 10PabOTKe NPOorpaMMbl 1 ee 3arpy3ki ¢ 0CTaHOBKON NpoLecca. ATu CNoBa MOXHO
nocmoTpeTb B Unity Online 4epes Animation Tab. /1 no pacnpeagnexnto nnoTHOCTM OLLMOOK MOXHO NOMbITaTbCS HANTU AeDEKTHbINA y4aCTOK
RIO-ceTn.

4 Unity Pro XL : NK__V2_3_SP1_100409__ANTAB_V1* - [Table[LD Ediitor - Drop7_slot5_IW37_45 : [MAST]]] = x|
E Fle Edit View Services Tools Build PLC Debug Window Help 1= x|
Iwdg||pre(cauea|Ex|tns pae||an o (veEEe||leeo|ee]
famms || -
-t Browser # ﬂ
g Stuctual view badification | Earee | ‘ r " ‘ 2 EH | ||_ Extended Strings
w1l Ana\n;\npul'Dm;;I Name > [Value Type > | Comrnent =
(0] Analng_Input : Drof & %SWEAS15 1 BOOL
] Anaio_Input: Drog G AL i BOOL
® i"afg-l""”:-gm' ® %SWh45.13 i BOOL
o nalog_Input : Doy -
© 150 Andoa_input: Dot & HSW54512 i BOOL
31 rinslog_Irput:Drcy & %SW54511 i BOOL |
8] Ansing Input  Drog © %5W545.10 i BOOL
8] Ansiog Input  Drog & mowWERS i BOOL
& Temperatur_lnput : ® %5W5458 1} BOOL
@ lo] Temperatur_Input - & %SWEIR? i BOOL
¥ Temperatur_lnput : & %SWhaRE 1] BOOL
® ?'”D“:W—:”W:- & %EwWadE5 0 BO0L
o emperatur_Input : -
* Temperatur_lnput : < fSW5454 i BOOL
S Temperatr_tnput - © %IWhE3 i BOOL
&8 Temperatur_Input & mIwWEdE? i BOOL
] Temperstur Input & mSwEdE 1 i BOOL
(] Temperatur_lnput & %SW545.0 i BOOL
® Temperatur_lnput : @ %SWhaE i} INT
o L] Temperatu_input: ® Sovna 0 T
® ?'”D“:W—:”W:- & %SwWada15 1 BO0L
o emperatur_Input : -
& Temperatur_|nput © D/“SWHEM 1 BOOL
o | Temperatur_tnput - & %SWELR13 1 BOOL
& Tempsratur_Input - & %EWE4E1 i BOOL
] Temperstur Input & %SWELRTD i BOOL
¥ Temperatur_lnput : & %SWhe4Ea 1] BO0OL
® Temperatur_lnput : @ %SwWhaaa i} BOOL
o L] Temperatu_input: ® Sond 7 0 So0L
) Temperatur_lnput -
L
& Temperatur_|nput : D/“SWHEE 0 010l
& Temperatur_lnput : D/DSWEQSS 0 BOOL
o | Temperatur_tnput - & mowEdRd i BOOL
-‘ INTERLOCK_1_2 O %SW5LE3 ] BOOL
[ SR Sections & %EwEda2 ] BO0L
B0 FAST @ %5w548.1 0 BOOL
B8 Events @ %Sw548.0 0 BOOL
~[Z] Timer Events @ %Svwhae 2 T
— (8 /0 Evenz © %SWESD 7500 INT
&9 Animation Tables @
Table[LD Editor - Drop?_ShotS_ T © %551 15 1 BOOL
] TablelLD Editor - HSBY : [MoSTIl_| & B e N
----- (3 Operator Screens | | 1.13 1 Rl
[ [ Documentation _lLI
Al L4 0 Local Bus | Y/ Dropd_S1.. [ Takle[LD .. | 1.2:140
= - T = = -
5i|End EXPORT source ( 0 error(s). 0 warning(s)) II
[ HIAI Importfexport f_ Userencrs i Seach/Replace ]
Ready HMI R mode | [N [UPLOAD INFG K [TCPIP:E4.19.70, 244 HSBY:A - PRIMARY | EULT |2

flstart| | & & & “ ) A imaonie 7...| [ Unity Pro s i N.., |QI5@§§ 9:23

CnepnyeT yTO4HUTL OTAENbLHO, YTO AJ1 TOrO, YTOObl YMETb NOJIb30BATLCSH CUCTEMHBLIMU C/IOBaMM KOHTPOJIepa, HeoOX0auMo B COBEP-
LLIEHCTBE 3HaTb cpeny pa3paboTku npunoxeHmii Unity Pro.

B naHHOM 0630pe Takke HeoOX0AMMO OCTAHOBUTLCS HA BCTPEeYaeMbIX B KOHTponepax Quantum ¢ Hot Standby npo6nemax. PaccmoTpum
NX Ha CneayoLwyx npuMepax:

Bonpoc:

B xypHane cobbiTuii 66110 CHOPMUPOBAHO COOBLLEHME 06 OCTAHOBKE OCHOBHOIMO KOHTPOJNEPA, 3amnyCke KOHTPOIEPa, HaX0asLLEerocs
B PEXMME ropsivyero pe3epsa 1 3TMM Xe BpeMeHeM coobLLeHre 06 ero 0cTaHoBKe. Mpu BHELLUHEM OCMOTPE MHPOPMALMOHHOIO Ancnies
Ha KoHTponnepe «Quantum», HAXOAMBLLEr0Ca [0 OCTAHOBKM B OCHOBHOM pexume «Primary», HauumpoBanack Haanuce «Halt» (octaHoB-
ka). B MeHI0 cuCTeMHOI MHMOPMaLLMK 3HAYUNCS CTOMOBLIN ko «8190». Ha aucnnee KOHTponnepa, HaxXoAMBLIErocs 4,0 OCTAHOBKU B PEXU-
Me ropsivero pesepsa «Standby», 6bina Hagnuce «Run Offline». MpuHyaMTENbHLIA 3anyck KOHTPONIEpPa ¢ NoMoLLbo dyHKumm «Cold start»
pe3ynsTaTtoB He aanu. Nepesarpyska KOHTPOMIEPOB C OTKOUEHVEM MUTAIOLLETO HANPSXXEHUS1 BOCCTAHOBMNA MX PaBOTOCNOCOBHOCTb.

Bo3Hu1k BONpOC, B YEM NPUYUHA [@HHOW OLUNOKN?

OtBeT:

Pacwmndposka koaa 8190:

0x8000 PLC stopped-KoHTposinep 0OCTaHOBJIEH.

0x0100 Software error, controller in halt-owr6ka nporpaMmbl, KOHTPOJIIEP HAXOAUTCS B COCTOSIHUM Halt.

0x0080 Watchdog timer has expired-npeBbiLLeH MOPOr CTOPOXEBOrO Talimepa NPorpaMmbl.

0x0010 RIO option error-owwmbka B RIO-cucteme.

HeucnpasHocTb RIO ceTn MoxeT npmBecTu k owmbke no cpabatbiBaHuio Watchdog taiimepa. CeTb RIO 06ecneymBaeT CUHXPOHHBIN
06MeH nHdopmaumeit. To eCTb 0OMEH CUHXPOHU3MPOBAH C LIMKIamu NPOLLECCopa, 1 CNEAYOLLMIA LMK aBTOMATa He HA4YHeTCs, Noka He 3a-
KOHYMTCS 0OMEH, MHULMNPOBAHHLIV NPEAbIAYLLIM LMKIOM. A 3TO 3HAYWT, 4TO Scan-UuK KOHTPOJIIepa COCTOUT 13 COOCTBEHHO BPEMEHN
BbINOJIHEHUS 3a4a4 1 BpemeHu onpoca RIO-aponos. U ctopoxesomy Taimepy (Watchdog) abcontoTHO BCe paBHO, 13-3a Kakoro cnaraemo-
ro 3TOW CYyMMbl OH NMPEBLILLEH.
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Moaynb CRP BbICTaBnsSIeT B CETb MOChIIKY, COAEPXALLIO aapec y3na, K KOTOPOMY OH 00palllaeTcst, Ko, onepauumy (HTEHNE UM 3anncsk),
[aHHbIE (ECNN MPOBOAMTCS 3aMNMChb B Y3€N) U KOHTPOJIbHYI0 cymMy (CRC). 3Ty nochinky NPYHUMAIOT BCE Y3/bl CETU. YCTPOWCTBO C AaH-
HbIM 21PECOM BbINOJHAET OMNEPALMIO 1 BLICTABNSIET B CETb OTBET O BbIMOHEHUM 3aMUCK (419 onepauymn 3anncu) Unm nNakeT AaHHbIX (eCnn
NPOBOAMUTCS CYUUTLIBAHME C y3na). Ta NoCklka BOCMPUHUMAETCS MacTepoM CEeTU Kak KBUTMPOBKa onepaumun. Ecnv ogun 13 RIO-gponos
He OTBETWJ (MM MacTep AETEKTUPOBA HECOBMAAEHNE KOHTPOJIbHON CYyMMbI B MPUHMMAEMOI TeNlerpaMmmMe), To MacTep NOBTOPSIET NMOCHIIKY
K HE OTBETUBLUEMY YCTPOWCTBY NSATb Pas, TO €CTb NMPOUCXOAMNT repernockisika CoodLeHNs. Ecnv nocne nsTv Nnepenockinok y3es He 0TO3Basl-
CSl, TO OH CYMTaeTCs BbllleAwrM 13 CTpos. B aTom cnyyae (Mpv BbiISBNEHUM «yNaBLIero» y3na) MacTep B KOHLE KaXaoro Lmkna agTomara
OyneT fenatb OAHY NOCbIKY K HEMY 4,0 BOCCTAHOBMEHNMS y3/1a UK €ro 3aMeHbl. B COOTBETCTBMM C BbILLEPACCMOTPEHHBIMU GOpMynamu,
BpeMsi onpoca ogHoro RIO-apona npu ero «He 0TBETE» MOXET AocTurate 15 munnmcekyHa,. Ecnv He otBeTtunu N y3nos, To BpeMsi 0bMeHa
no RIO-ceTn Bo3pacTteT Ha N x 15 MunnancekyHa.

KoHTponnep MoxeT yiTn B Hepaboyee cocTosiHme ¢ kogom octaHoBkm 8010 (8090, 8190) no HeckonbkvM NpuYnHaM, Hanbonee 4acTo
BCTpeyYaemMasi U3 KOTOPbIX 3TO HEUCNPABHOCTb KabeslbHOWM CUCTEMBI.

Oco0bIil UHTEPeC NPeACTaBASET ciyyal, koraa B OMO0YHOE COCTOSIHME YXOAUT Pe3ePBHbIV KOHTPONNEP. PaccMOTpUM ero Ha crnesyio-
LLEM MPUMEpE:

Bonpoc:

KoHtponnep “Standby” ywen B coctosiHue “Stop Offline” ¢ kopom octaHoskm 8010.

OTBeT:

[aHHas cuTyaumsa BO3HMKAET, KOraa:

1. Ana oaHokaHanbHoro moayns 140CRP93100. MoBpexaeH KoakcuasnbHbI kabesb Ha yyactke OT cnauTtrepa Ao moayns CRP
“Standby”-koHTponnepa. B atom cnydae “Standby”-koHTponnep yxoaut B pexum “Stop Offline” ¢ komom octanoBku 8010, ceeToamon,
Ha mozyne 140CRP93100 muraet cepusiMn U3 4-x MUraHuii.

“Primary”-koHTponnep octaeTcs B pexume Run Primary.

Disconnection of RIO cable(using init
function since OS 2.80)

e The disconnection of cable happens often when there is a maintenance
or test on the site.

e |f the cable is disconnected on the standby side, standby CPU will pass
to « Stop offline » with a stop code 8010, CRP blinks 4 times.
CPU Primary CPU Standby

Fiber Optic

Schneider Electric - Division - Mame — Date 2

2. [ins nByxkaHanbHoro moayns CRP93200 BO3MOXHbI BAPUAHTbI.

MmetoTcs noBpexaeHns KoakcranbHbix kabeneit A n B.

- OnmH 13 kabener nopexaeH Ha “Primary”-ctopoHe (0T cnanttepa 4o CRP93200 “Primary”-koHTponnepa), apyron Ha “Standby”-
cTopoHe (ot cnantTepa o CRP93200 “Standby”-koHTponnepa).
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= casel - Windows ure and Fax Viewer

CPU Standby cannot see CPU Primary
through bus# neither through busB, so it
passes to Stop with code 8010.
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- inn o6a kabenst noBpexaeHbl Ha cTopoHe Standby-kKoHTponnepa.

= case? - Windows Picture and Fax Viewer

CPU Standby cannot see CPU Primary
through bus# neither through busB, so it
passes to Stop with code 8010.

140XBP01000

[~ = 7 7 cPuRAk-A

CPU RACK-B
140XBP01000

B atux cnyyasx “Standby”-koHTponnep Takxe yxogut B pexum “Stop Offline” ¢ kogom octaHoskm 8010.
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3. imeeTcsi noBpexnaeHne oanHOYHOro koakcuaabHoro kabessi Ha Primary-cTopoHe.

B cnyyae noBpexzaeHuns koakcuanbHoro kabenst Ha CTopoHe Primary-KoHTposiiepa nepekoyeHmne (switch over) npovcxoaur. MNpu aTom
Standby-koHTponnep ctaHoBuTCs Primary-koHTponnepom B pexumMe «Run Primary», npeablayLlimii Primary-KOHTPONEP yX0OUT B PEXUM
«Stop offline» co stop-kogom 8010. CeeToamnop Ha moayne 140CRP93100 aToro koHTponnepa MUraeT cepusimm n3 4-x MUraHui.

Disconnection of RIO cable(using init
function since OS 2.80)

e [f the cable is disconnected on the primary side, a switch over will
occur. Standby CPU will become primary CPU with mode « Run
Primary », the previous primary CPU will pass to « Stop offline » mode
with a stop code 8010, CRP blinks 4 times.

CPU Standby CPU Primary

Mode:Stop Offline gde:Run Primary

Switch over

Schneider Electric - Division - Name — Date 3

BHUMAHMUE! He anoynotpebnsiite TakuMm MeTOAOM AUArHOCTUKU, KakK KayaHue u usrnbaHuve kabens, oco6eHHO B 61m3ocTu

OT KOHHEKTopa.
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3. MapameTp «drop hold up time»

B koHbUrypaummn ueHTpansHOro NpoLeccopa ecTb HacTpoika napameTtpa «drop hold up time». 3TOT NnapameTp 3amaeT BPEMEHHOW
MHTEpBan OT TOro MOMeHTa, kak RIO-apantep o6Hapyxun OTCYTCTBME CBSA3M MO CETU A0 MOMEHTA NepeBoa CUrHANOB YCTAHOBNEHHbIX
B TOT APON BbIXOAHbIX MOAYNEe B ykadaHHOe B KOHPUrypaTope 6e3onacHoe cocTosHne. Hanpumep, ecnu a1oT napameTp paseH 3x100
MUIMceKyHgam anga gpona 2, TO B C/ly4ae noTepun CBA3N Mexay 3TMm Jpornom 1 roJIOBHOM KOp3VIHOI7I Ha BbIXOOHbIX MOOYNAX CUTHaJIbl Hepe3
a1 300 MunAncekyHa, NPUMYT 3HaveHns, 3aaHHble B 3aknaake Unity/Module/Configuration/Time Out State. LleHTpanbHbIi npoueccop
npu 3TOM HEe OCTaHOBUTCA.

&8 Unity Pro XL : QUANTUMHSBY_180310_ATV - [1.5 : 140 DDO 353 00]

File Edit Yiew Services Tools Build PLC Debug ‘Window Help NI
2= E . =] Im @ B
%a Structural view DERUTehid
hg RIIO ézza‘ Quammbrop 2 D Oversas D Configuration ] D A0 obiects ]
-------- & 2 Remote IO Quantum Drop Parameter Mame Value
Derived Data Types |BIT [=hA-0%) ;]
Derived FB Types
A DUTPUT STARTING ADDRESS 4
% Elementary Variables OUTPUT EMDIMNG ADDRESS
@ Cerived Yariables TASEK, [rssT JE|
B 10 Detived Variables QUTPUT TYPE ] EIMARY |
4k Elementary FE Instances
A Derived FB Instances EhIMEDUTESTATE e e =
Communication VALLE 1 L
£5 Networks WALUE 2 o
-------- T Ethernet_NOE
Program
5 Tasks
........ &5 masT
= a Sections
[ DDO3S3
-------- D SR Sections
........ &5 Fast
D Sections
-------- [ SR Sections
@ Events
-------- (] Timer Events B
........ D 1/0 Events
Animation Tables
Tatl . Tahlet b
< |2 M0 Local Bus ]Quantum Dr...]_Quantum Dr.. E5[1.5:14000...
x|
I
| l | 4] {\ Build £ Impo/espot A Userenois b Seach/Replace  f Q
] 0 [NOT BUILT

OFFLINE

OueHb BaxHO, 4T0bbl “Watchdog Timeout” Obin MeHble, yem “Holdup Drop Time”. B aToM cnyyae, eCnv BOpYr BO3HUKHET oLimbka
B NMpOLEeccope, TO MPOLLeCCop OCTaHOBMTCS (NepeinaeT B “Stop”) no npesbiweHwio “Scan Time” paHblue, YeM pasanutcs RIO-ceTb.
lNo kpaiiHen Mepe, NO AMArHOCTMKE Cpa3y MOXHO OyAeT onpenenmTbes, YTo OLInOKa B MPOLLECCOpPE, a He B CEeTU.

Hanpuwmep:

«Watchdog Timeout»-250 munnucekyHz,

«Holdup Drop Time»-300 munnmcekyHa,

[lns cnctem ¢ ropsuvM pe3epBUpPOBaHEM 3TOT NapameTp PEKOMEHA0BAHO CTaBUTb paBHbIM 12x100 He TONbKO A5 rOIOBHOrO ApOna,
Ho 1 ansa Bcex RIO-aponos.
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4. Oco0eHHOCTN MHCTaANNIALUU KOaKcuanbHou kabenbHoi cuctemsl RIO-ceTun

4.1. CTpyKTYypHbI

RIO - cucTembl B HACTOSILLEE BPEMS CTPOSTCS Kak Ha koakcuanbHOM kabene, Tak n 6a3e ontuyeckoro kabensi. Hanbonee lwmnpokoe pac-
NPOCTPaHEHWeE Moy4nIn ceTv, CoBpaHHbIE C CMONb30BaHNEM KOAKCUaNbHOro Kabens.

Ecnu y Bac koakcuanbHble COeAMHEHNS HAXOAATCS BHYTPY OQHOTO NMOMELLEHMS 1 He BbIXOAST Ha YKLy, TO ncnonbayinte kabenb RG6.
B ocHoBY pacyeTa MakCvMMasbHON AHBI UCMOb3YEMOr0 B CETV KOAKCMaNlbHOro Kabens B3ST NPUHLMIN MakCUMasibHO A0MNYCTUMOrO As
RIO-cetu 3aTyxaHus curHana. CkopocTb AaHHol ceTun 1,544 Méut/cek. JuHamunyeckunii apanasox moayneii 140CRP93x00 n 490NRP95400
paBeH Ha YacToTe 1,544 My 35 dB. A 310 3HauuT, 4TO 3aTyxaHue curHana mexay 40CRP93x00 (490NRP95400) n nocneaHum moaynem
140CRA93x00 He nomxHo npesbiwath 35 dB. [laHHOe 3aTyxaHue SBASETCH CyMMAPHON BEANYMHOW OT 3aTyxaHns Ha KaXA0M KOMMOHEHTe
CeTun Ha MyTu curHana. MNpuyem Kaxabln CETEBOV KOMMOHEHT BHOCUT CBOIO BENIMYUHY 3aTyXaHUs.

Kabenb RG6, 3aka3Hoit Homep 97-5750-000, Ha yactoTte 1,544MHz BHocuT 3aTyxaHue 1,18 dB/100m.

Kabenb RG11, 3aka3Hoii Homep 97-5951-000, Ha yacToTe 1,544MHz BHOCUT 3aTyxaHue 0,56 dB/100m.

OtsetBuTenn MA-0185-100 BHocaT Ha yacToTe 1,544 MIy 0, 8 dB Ha yCTPOMCTBO B NPSIMOM (TPAHKOBOM) HanpasneHun un 14 dB
Ha YCTPOICTBO B HarNpaBfiEHWN OT CTBOIOBOrO kabens K kabesnto OTBETBIEHUS.

08dB8 —>»
Trunk Trunk Trunk Trunk
Cable Cable Cabile Cable
MA-D185-100 14 48 MA-0185-100
Tap Tap
Dwop Cable Drop Cable
Tap Insertion Loss Tap Drop Loss

MakcumanbHoe 3aTyxaHue curHana B kabesnbHoi cucteme Ha Hactote 1,544 My onpenensetcs no Gopmyne:

dB loss = TCA + DCA + TDA + (Number of splitters x 6) + (Number of taps x 0.8),

roe:

TCA - cymmapHas BesiMumHa 3aTyxaHus CUrHana Ha BceM CTBOJIOBOM kabene, oT rofosHoro moayns CRP no nocneanHero moayns CRA;
DCA - BennumHa 3aTyxaHusi Ha kabene OTBETBEHUS, Kak NpaBuio, 6epeTtca BennymHa ans kabens 0TBETBEHMS K MOCeOHeMyY ApOny;
TDA - BenununHa 3aTyxaHus, BHocumas oteetsutenem MA-0185-100, pasHa 14 dB;

Number of splitters — konnyectso moaynein MA-0186-100 B ceTu;

Number of taps — konnyectso moayneii MA-0185-100 B ceTu;

Mpu “cnonb3oBaHUM ABONHO KabGenbHO CeT HEOOXOAMMO 3aTyxaHWe CUrHana PacCYUTLIBaTb A1 KaXA0ro CTOMa OTAENbHO.
Mpuyem ABoiHas kabenbHas crucTemMa MOXET UCMO/b30BaTbCs Kak [/ PE3EPBNPOBAHNS CBSA3N

(ncnonbaytotca moaynu 140CRP93200 n 140CRA93200),

PIS PLC] RIO| IFO| WO | 'O

RIC Drop #2
PIS| RIO| WO| WO | WO

Trunk Cable A Trunk Cable B

—

Ly Tap

ne

RIO Drop #3
RIS| RIO| FO[ WO | WO

=

R

¥

Tap
Last RIO Drop
RIS| RIO| WO[ WO | WO
Ta
Trunk Terminatoral® = r
i g TP
Trunk Terminator =

Tak 1 Ansa yBenuyeHus obLien onvHel cetu (ncnonbaytotcest moaynm 140CRP93200 1 140CRA93100).
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PIS PLC| RIO| Q| VO | 11O

Trunk Cable B
Trunk Terminator
A
Tap LS Tap
Trunk Cable A Drop#ion B Last Drop on B
RID| WO | WO | IFD PIS | RIO | VD | WO | WO
Trunk Temunator ;o
I F
qll.Tap J' Tap
Last Drop on & Drop&1onB
PIS | RIO| WD | WO | 1O PIS|RIO| WO | WD | WO

B nocnegHem cnyyae ncnonb3yeTcs AMHaMMYeckunii ananas3oH B 060mx Hanpasnerusix (35 dB). 35 dB no kabento “A”, 35 dB no kabento
“B”. [lnvHa ceTun, eCTecTBeHHO, Bo3pacTeT. CneayeT NOMHUTbL, 4TO 3TO OAHA CeTb, a He ABe. CnenosatensHo, konnyectso RIO-aponos
HE MOXET NPeBbICUTb 31.

BonbLUo NpakTUYecknii MHTEPEC MOXET NPEACTaBAATL CTPYKTypa C UCMONb30BaHWEM CreumanbHbix pa3seTeuTeneii MA-0331-000,
MO3BONAOLLNX AeNaTb OTBETBNEHNS B 06€ CTOPOHbI OT FOSIOBHOMO KOHTPONEPa. OTOT pa3BeTBUTENb 00ECNEYNBAET N30NALMIO BETBEW APYT
oT apyra.

Primary PLC Standly PLC
PIS PLC | RIO |[HSBY 10 | WO PISPLC | RIO [HSBY| WO | WO
STFA STFA

HSBY Fiber Interconnect Cable
MA-0136-000 Splitter

First RIO Drop (Branch A) ’é“ﬁ;ﬁ?*mﬂ First RIO Drop (Branch B)
PIS | RIO | WO o | Vo PSS | RIO| WO | WO [L[®]
T el L T
Last RIO Drop (Branch A) 11; f Last RO Drop (Branch B)
pis | Rio| vo | vo | uo 1 FiIS |RIO| WO | KO | WO
|:| Tap
_— Tap S ) — L L
T " " T
" -
Trunk Terminator Trunk Terminator

A dopmyna makcMManbHOro 3aTyxaHusi curHana B kabenbHol cucteme Ha Yactote 1,544 MIu npuobpeTaeT Bua:

dB loss = TCA + DCA + TDA + (Number of splitters x 3,5) + (Number of taps x 0.8)
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CyLLEeCTBYIOT OrpaHuMyeHns n ana anvH kabenein otBeTBneHus. MuHumanbHas nnvHa kabens OTBETBNEHMS paBHa 2,6 MeTpam.
Mpun ncnonb3oBaHuy Gonee KOPOTKMX kabenelt BO3MOXHbI SIBNIEHNS OTPaXEHUs CurHana u, kak cnefctaue, owmnbkn B RIO-apantepax.
MakcumanbHas oanHa kabens 0TBeTBNeHUst cocTaBnsieT 50 METPOB.

BaxHO OTMETWTb, YTO AJ1S TPAHKOBOrO (CTBONOBOr0) kKabens AeiCTBYET TO XEe CamMOe OrpaHNyYeHNe Ha MUHUMAbHYIO JMHY, PaBHOE
2, 6 meTpam. Mo noBoay 3TON BENMYMHBI CYLLECTBYET OfHA MHTEpPecHas 0C0BeHHOCTb. B pokymeHTaumm Ha RIO-cucTemy ykasaHo, 4To
MUHMMaNbHOE NPOCTPAHCTBO MEXy OTBETBUTENSIMM paBHO 8.5 ft. (2.6 meTpa). BTO BbI3bIBANO MyTaHWLY, MAET N Pedb 0 PU3NYECKOM
MPOCTPAHCTBE (PaCCTOSAHUM NO NPSIMOIA) UK BCe-Taku 0 AnvHe kabens. B naHHOM cnyyae pedb MaeT TobKO 0 AnvHe kabens. Hyukakmx npo-
CTPaHCTBEHHbIX OrPaHNYEHNI HET.

B npouecce nHctannaumm n akcnnyataumm RIO-ceTelt y 3aka34ymkoB BO3HMKAN Psg, BOMPOCOB 0 60ee TOYHOW BENIMYMHE OrPpaHNYeHUs
Ha MUHUMAnbHYIO AJIMHY. B 0QHUX NCTOYHMKAX 3Ta BENMYMHA paBHa 2, 5 MeTpam, B Apyrux 2, 6 meTpam. [oaTomy NpuLLI0oCh YTOYHSATb 3Ty
BENMYUHY Y pa3paboTyMKOB, KOTOPbIE MOATBEPANN, YTO 3TA BENMYMHA PaBHa 2, 6 MeTpam.

4.2. KoMMNOHEeHTbI ceTn
[ns coeanHeHns ¢ OTBETBUTENSMM U CNANTTEPAMM UCNoNbayiiTe F-koHHekTopsl MA-0329-001.

v 36 -32THD

44— Center Pin
125 in._..|
KoHHekTop 52-0399-000-3T0 «CaMOTEPMUHUPYIOLLMIACS» COEAMHUTENb, TO €CTb BHYTPY €ro UMEETCS BCTPOEHHOE COMPOTUBMIEHNE
Ha 75 Om. 370, N0 CyTW, COBMELLIEHME KOHHEKTOPa U TePMUHUPYIOLLEN 3arnyLKK. [PUMEHSTb ero BOBCE He 00583aTeNlbHO, MOXHO Npu-

coeaunHsaTbes kK Mopynam CRA n CRP uepes F-koHHekTopbl MA-0329-001.

YT0 KacaeTcs «po3eTO4HOr0 F-coeamHUTENs C NPSIMOYrofibHbIM aaanTepoM», 3TO «yrofiok», ero 3akasHol Homep 52-0480-000.

3/8-32 Thread

Ha Hero v 6yzeT HakpydmBaTbcst KOHHEKTOp MA-0329-001.
CnepnyeT 06paTuTb BHMaHME NPOEKTUPOBLUMKOB HAa CNeAytoLLme 0COOEHHOCTM MHCTaNNALMK kabenbHoi cuctembl RIO-ceTu.

3azemnenue RIO-ceTn

+ KabenbHasi cuctema aoxHa 6biTb 3a3eMsieHa TOSIbKO B 0AHOM To4ke. OBbIYHO, 415 KOPPEKTHOMO 3a3EMIIEHNSI CETU AIOCTATO4HO COoe-
OMHEeHNs aKpaHa kabens Yepes BHYTPeHHee coeMHeHne koakcmanbHoro pasbema moayns 140CRP93x00 ¢ wnHov 3a3emneHnst Kop3uHol
KOHTponnepa. Ecnm xe ectb HE0OXOAMMOCTb, HTOObI 3KPaH KoakcuanbHOro kabens Obin 3a3emneH aaxe Toraa, koraa kabesb 0TCOeanHEH
ot moaynsa 140CRP93x00, ncnonbayeTcs cneupanbHoe YCTPoncTeo 3a3emnenns 60-0545-000.

#8-32 %X 7116
Locking Screw

182 DIA

Ground Wire

Ho 3pmecb HYXXHO MOMHUTbL MMaBHOe ycnoBue: AnvHa kabens ot atoro moayns fo moayns 140CRP93x00 He momkHa npeBbiwaTth
6 meTpoB. O6e 3TV TOUKM 3a3eMJIEHNS AOIKHBI HAXOANUTLCSA B OAHOM LKAy, 1 UMETb OANHAKOBbIE MOTEHLMASbI.

B cnyyae HapyweHust 3TUX peKOMeHZALMIA, eCM TOUKM 3a3eMieHns ByayT MMETb PasHble MOTEHLMAbI, MOTYT BO3HWUKHYTbL TOKM 00Te-
KaHWs No aKpaHy kabens:

RIO cuaxial cable

R/ )
: o ol T

If GND1 and GND2 are not at the same potential, a 50 Hz current GND 2

GND 1 will circulate in the screen. In this case the screen acts as a PE conductor
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ATM TOKM MOTYT BbITb MPUYMHOW HEYCTONYMBOW paboTsl Bcelt RIO-ceTtu.

CnepnyeT OTMETUTb, YTO B NMOCNEAHEE BPEMS YHaCTUNNCh Cydam HeycTonumBoi paboTel RIO ceTei no npuymMHe Heka4eCTBEHHOro 13-
rOTOBNEHMS Kak TPAHKOBbIX, TaK 1 APOMOBbLIX KOAKCHanbHbIX kabeneit. [leno 30eck B TOM, YTO 419 KQYECTBEHHOrO U3roTOBNEHNS Kabesb-
HbIX CEFMEHTOB TPebyeTCs CneLmanbHblin HABOP MHCTPYMEHTOB, @ HEKOTOPLIE 3aKa34MKM XOTAT COKOHOMUTL Ha ero Nokyrnke, HaAesCb, 4To
MOXHO 000MTMCb NOAPYYHLIMU CPEACTBAMMU, 1 B PE3YNbTATE NOMYYaoT HECTAOWUBHO paboTatoLLyto CeTb. N1 npeoTBpaLLeHUs NoA0OHbIX
npo6semM MOXHO NOPEKOMEH0BATL MCMOL30BaTh NocTaBnseMble Grupmoit “Schneider-Electric” rotoble kabenu 0TBETBAEHUS (APOMNOBbLIE
kabenn). 3to nspennsa AS-MBII-003 Ha onnHy 15 meTpoB, n AS-MBII-004 Ha onnHy 42 meTpa.

A 18 in. (45 cm) B 50 ... 140 ft (15 ... 40 m)

Label

— Longer Section of
Salf terminating Drop Cable
Connects to Adapter Connects tc
Drop Adapter Tap Port

B cocTaB aTux uagenuii Bxogat F-KoHHeKTOpPbI, kabenb RG-6 1 camoTepMrHMpYLLMiACs aganTtep. HadHayeHne 3TOro BCTPOEHHOMo afan-
Tepa COCTOMT B NpeaoTBPaLLLEHNN BOSHUKHOBEHMS OTPaXXEHHOrO CUrHana B ClyYae OTCTbIKOBKM 3Toro kabens ot moayns 140CRA93x00.

Ecnu ctonT 3apaya npenoTBpaLLeHns NOsSIBAEHUS OTPAXEHHOMO CUrHana B Clyvyae OTCTbIKOBKM KOAKCUMalbHOro kabens oT mMoayns
140CRP93x00, To pekoMeHAyeTCs UCMO0b30BaTh TakuMe Xe kabenn Ha ydacTkax cetv mexay moaynsmu 140CRP93x00 u splitter MA-0186-
000. Tak kak cTaHAAPTHBIE KAV MMEIOT He BCeraa NpUeEMEMYIO AMHY, TO MOXHO U3roTOBWUTL 3T kKabenn 1 caMum. B aTOM criydae Hy>KHO
YYECTb CefyioLLee NpaBuno:

- nnviHa kabens ot moayna 140CRP93x00 no camoTepMUHMpPYIOLLErocs agantepa aokHa ObiTe B npeaenax 30-45 caHTUMETPOB;

- ANMHa kabensa oT camoTepMuHMpyoLLLerocs agantepa ao splitter MA-0186-000 nonxHa 6bITh B npeaenax ot 2, 6 metpa a0 30 MeTpoB.
PekomeHayemoe pacnofioXeHNe 3/1EMEHTOB CETV MOXHO BUAETb HA HUXENPUBELEHHOM PUCYHKE.

Section de coaxial

{~320 cm) Impédance de ligne %

52-0411-000 (*)

5]
Borne de mise 3 a3 1BrTe g,
Splitcer 60 0545 000 (***) ¥

I\-C"I.:?)DIEIG 1006)
F

Section de coaxial
[~30 cm) (***)

Section de coaxial (**) \
=26m e | Filre Optigue
Multimode
62.5,/125
Section d ial (**) > %
ection de coawxia
=2,6m - 140 <BP 006 00
[ C ® * ks ®
F R % X X %
. . 5 A * * * *
Section de coaxial (**)
=26m 1 9 % X X %
1 ® * ks ®
4 1 % X 4 %
Sectionfezcﬁoaxial ** | —— g g § § § §
I ]
: 140°XBP 004 00
= (F) ]
Bouchon C C * s * *
Terminateur P R ol Ll
Sz-g4zz-000(**y | 3| A | R x| K| =
(*)  fourni avec le kit 140 CHS 220 00 1 9 b4 EY b b4
1 3 % X X %
{**) fourni avec le kit RPX KIT 6F 4 1 X X X X
ok ok i i 2 1] * kS * *
{ ) fourni avec le kit RP¥ KIT CRP i 0 v " Y v
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B RIO-ceTax Takxke A0MKHbI MICMOIb30BATLCS TEPMUHATOPbI, KOTOPbLIE ObIBAKOT ABYX BULOB:

- TPaHKOBSbIE (3arnyLLka CTBONOBOro kabens): 52-0422-00.

- APONOBbIE (3arnyLuUka Ha Hencnonb3yemMble 0TBeTBAeHMS): 52 0402 000.

Mpuryem ¢ Toukm 3peHns cneumanncToB L3 France, kpaiiHe HexenaTensHO MeHsTb 9TV 3arTyLUKM MECTaMU.

B cTapbix cuctemax ycraHasnaveanucb oteetsutenn MA-0185-000.
B cnyyae BbiNonHeHWst paboT No MOAEPHM3aLMM, PeKOMeHayeTcs 3aMeHuTb oteeTBuTen MA-0185-000 Ha MA-0185-100.

C npakTM4ecKoin TOUKM 3peHnst DONbLLION MHTEPEC NPeACTaBAsAeT B3aIMHOE PaCMOoXeHNe KoakcuanbHbix kabenel RIO-ceTn n cuno-
BbIX 3neKTpuyeckux Lenei. PazpaboTymku RIO-cuctem pekoMeHayI0T 3TO PACCTOSIHNE PaCCHUTLIBATb CXOAS U3 BENMYUHbBI HANPSKEHNS
Ha cunoBom kabene cnenywoumm obpasom: ot 0, 3 meTpa go 0, 35 meTpa Ha KMNOBOMLT 3TOro HanpsixeHus. Hanpumep, RIO-kabenb
MOXET ObITb NPONIOXeEH He 6nnxe 3 - 3,5 METPOB OT NMHUK 3nekTponepenad ¢ HanpsbkeHreM 10000 Bonbt. na nuHWin anekTponepenay
¢ HanpspkeHnem meHee 1000 BonbT AeCTBYET NOHMXKaOLLMIA KO3 PULUMeHT 4, 55. Tak, MUHUManbHoe pacctosiHue RIO-ceTn oT nuHuUK
220 B paBHo 0, 076 meTpa, TO eCcTb 8 CaHTUMETPOB.

MpuyemM pekomMeHAYeTCs He ykaabiBaTb CUIIOBbIE N MHPOPMaLIMOHHBIE Kabenu B 0fHY KOPOOKy, a UICNONb30BaTh OTAESbHbIe Kopoba.

- Power
Prohibited . cabling

Anriliamry
@ crcuts
@ Caontrol

v Measure

Correct

Metallic cable frays

HacTtoaTensHo pekoMeHaoyeM NPUMEHSTb 3TOT COBET Ha NPakTuKe.
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5. Oco6eHHOCTU MHCTaNNALUMN onTuyeckomn kadenoHom cuctemsbl RIO - ceTn

5.1. CTpyKkTypa v TOnonorus

RIO-cuctema Ha onTuyeckom kabene npeactasnseT Co60i LOBOLHO CIOXHYIO 1 JOPOTYI0 CTRYKTYPY, MMEIOLLYIO LIENbIV Ps, OrpaHuye-
HWIA 1 0COBEHHOCTEN nHeTannaumm. NpumeHeHne onTnyeckmx anemeHToB B RIO-ceTr LenecoobpasHo TONbKO B ABYX CNyYasx:

- peasnbHO He XxBaTaeT MaKCUMasnbHO JONYCTUMOW A9 KOAKCUaNbHOro Kabens AnavHbl AN MOKPLITUS 30HbI YNPABEHNS;

- B paioHe NpoKIaaKn CETU CYLLECTBYET O4YEeHb OOMbLLIOE SNEKTPOMArHUTHOE U3NyYeHne, AenatoLlee HEBO3MOXHbLIM HOPMAaIbHYIO 9KC-
nayaTaumio KOakCuanbHOM TMHUN.

OnTtuyeckas yacTb RIO-ceTn coctouT 13 kabensi u noBTopuTenei curHanos (penutepos) 490NRP95400.

Ina RIO-cuctembl ¢ 490NRP95400 Bbl MoxeTe BbiOpaTh Nt060I MHOrOMOAOBbIV ONTUYHECKMIA Kabenb, MMeoLWWiA cneayoLme napa-
MEeTpbI:

- AnnHa BonHbI: 820 nm

- pa3mep onTuyeckoro aapa: 50/125 um, 62.5/125 pym nan 100/140 pm.

[ns 60NbLIMHCTBA NPUMEHEHNI pekoMeHayeTcs kabenb 62.5/125 um.

Moaynn 490NRP95400 nmetoT Ha CTOPOHE KOakCcHanbHOro kabenst AMHamMmu4eckunii ananasoH, paeHbiii 35 dB. Ha cTopoHe onTuyeckoro
kabens 9TOT napameTp He AelcTBYeT. [pu pacyeTe AnvH onTuyieckoro kabens mexay asymsa moaynamu 490NRP95400 ncnonb3yioTcs aga
napamMeTpa.

- BenunumHa ypenbHOro 3atyxaHus Ha kabene (“Attenuation”), namepsietcs B dB/km. Yem OHO MeHbLUE, TeM Nydile kabenb.

- [llonycTvmasi noTepst 3Heprumn Ha BCe annHe ontuyeckoro kabens (“Optical Power Loss Budget”), namepsietca B dB. Yem ata Benu-
4nHa GonbLue, TeM Nydile kabenb.

Core Diameter Attenuation Optical Power Loss Budget
50/125 pm 3.5 dB/km 7.0 dB

62.5M125 um 3.5 dB/km 11.0dB

100/140 pm 5.0 dB/km 16.5 dB

MpuBeneHHas B Tabnuue BennymHa “Optical Power Loss Budget” yxe BkntoyaeT B cebsi noTepy B AByX ST-KOHHEKTOPAX, OKOHL,OBbLIBAIO-
yix kabenbHbI y4acTok. Ecnv B ceTn MMEIOTCS LOMNONHUTESNIbHBIE COEAMHUTENN, OHU AOMKHbI ObITb Y4TEHbLI OTAENBHO.

Ot nepepatowiero moaoyns 490NRP95400 go npuHumatowero moayns 490NRP95400 3aTyxaHue curHana Ha Bceil ayimHe kabene He
[OJIXHO MpeBbIllaTh BbipaxeHHyo B dB BennunHy “Optical Power Loss Budget”. MakcumanbHas onvMHa atoro kabens Mexay CMeXHbIMU
moaynammn 490NRP95400 paBHa yacTHOMY OT geneHusa napametpa “Optical Power Loss Budget” Ha napametp “Attenuation”. Mpu aTtux
pacyeTax cnenyeT He 3abbiBaTb, 4TO AOMONHATENLHOE 3aTyXaHne CuUrHana BHOCUT nobas HE0AHOPOAHOCTh ONTUYECKON cpedbl (Hanpumep,
CKJIENKN).

Mpumep:

FISPLC | RIO | 'O [ WO | 11O

62.5/125 uym Fiber Optic Cable
(3.5 dB/km)

1| .- splice
AT 025 ag)

o
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B naHHOM npumepe ncnonb3yeTtcs kabenb ¢ AONYCTUMbIM 3aTyxaHuem, paBHbiM 11 dB. YoenbHoe 3atyxaHue 3Toro kabens paBHO
3.5 dB/km. CnepoBatesibHO, Ha AJIMHE B TPU KUJIOMETPA NOTePst MOLLHOCTK curHana coctaemTt 3.5 dB/km x 3 = 10.5 dB. Job6asbte 0.25 dB
Ha KabenbHYI0 CKNeliky, 1 Bbl Nony4nTe o0LLee 3aTyxaHne CurHana Ha Bcem kabenbHoM coeanHeHun, pasHoe 10.75 dB. 310 meHbLie 11 dB,
3HAYMT CTPYKTYypa paboyas.

Bonee TO4HO BeNMYMHA 3aTyxaHWst ONTUYECKOrO CUrHana onpeaenseTcs no popmyne

dB loss = FCA x Length + (Number of additional connectors x CA) + (Number of splices x SA),

roe:

FCA - napameTp “Attenuation” nns BbiopaHHoro kabens;

CA - notepsi curHana Ha fonoAHUTENbHOM KOHHEKTOPE;

SA - noTeps curHana Ha cknenke;

Number of additional connectors — k0nM4eCcTBO AOMNONHUTENBHBLIX KOHHEKTOPOB;

Number of splices — KonM4yecTBO CKNeex.

[Lns kabenei ¢ agpom 50/125 unm 62.5/125 um MUHMMAaNbHbIE OIMHBI MEXY CMEXHLIMU PENUTEPaMU HE PEMNAMEHTUPYIOTCS.

Monynn 490NRP95400 fomkHbl OGbITb YCTAHOBMEHLI B CETb MO ONPEAENEeHHbIM Npasunam, oT cobnoaeHNs KOTOPLIX 3aBUCUT YCTON-
4MBOCTb PaboThbl CETU B LIeSIOM. PekoMeHayem MCnonb30BaTbh MOAYAN C BHELUHUM NiUTaHueM OT nepemeHHoro Toka 230/115Vac. JaHHble
moaynun 6onee ycTolumBbl B paboTe. ITO 1 Halle HabntoaeHNe, U COBET OT pa3paboTymkoB. Moaynu ¢ nMTaHMeM OT CETV NEPEMEHHOMO TOKa
MNMEIOT BHYTPEHHWE MMMYNbCHbIE BAOKU MUTAHNS, YCTONYMBBIE K BHELLIHMM NMOMEXaM Mo MUTAHMIO.

CyLLeCTBYIOT HECKOJ/IbKO BapUaHTOB MOCTPOEHUS CETU C ncnonb3oBaHveM moaynein 490NRP95400. Hanbonbluee pacnpocTpaHeHue
NnonyYnnu CneaytoLme Age Tononormm:

- lNHa;

- CAMOBOCCTaHaB/IMBAIOLLLEECS KOJIbLIO.

PaccmoTpum nx nogpo6Ho.

Cuctema, cobpaHHas no Tononoruy “wmnHa”, BuIMSAUT cieayowymM 06pasom:

Head {with RO Deop 81)

PP PLC Fh:l[| w | o
Trunk Cabls
Doop Caabie Tap
Trunk Terminaor
Head Repeaber Head Repeaber Head Repester
ity I 2 proesithoay) gy i 2 positon) gt it 2 Pt
"I pes:imil [— e —— I
[ T Il | I
R Dvop 92 Trurk Cabla Trunk Calde
FS |RC| ¥0 | 10 |10
|:| Trunk Cave
= Tap
S cme L Trek Temnster
RIO Drop @3
P | RO | WO ) Vo]V
D Tagy

Oroo C {Hrﬂ. Termenator

PrS | O

1 | I
Bl_1s
e
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Ha kaxxgom mopyne 490NRP95400 HaxoauTtcs nepeksmiodatens (JP1). HaxoaomTcs oH B TOPLEBOI YaCcT MOAYAS U BBIMSANT Tak:
AC/DC MODELS

24 VDC CHASSIS FIBER PORT 1 FIBER PORT 2
CONNECTOR ~ GROUND
SCREW

Tx

ff

© 1

@ P ©© [ w.w]
|

o 0
|'
If 'l |

POWER | PowER REMOTE /0 REMOTE l/O MODBUS PLUS

SELECTOR | SWITCH  SHIELD-TO-CHASSIS CABLE CABLE
PLUG r JUMPER CONNECTOR CONNECTOR
ANDFUSE ~ POWER
CABLE (RIOMODELS ONLY)  {RIO MODELS ONLY) (MODBUS PLUS MODELS ONLY)

CONNECTOR

AT0T nepeksoyaTesb NpeaHa3Ha4YeH AN COeANHEHNS 3KpaHa KoakcuanbHOro kabens ¢ kopnycom moayns. Koraa oH yCTaHOBJEH B MO-
31upmio “2”, aKpaH KoakCuabHOro kabens HanpsMyto CoeaMHEH C KOpNycoM AaHHOro moaynsi. Korga oH yCTaHOBMEH B No3uumio “1”, akpaH
KoakcuanbHOro kabens coefyHeH C KOprnycoM JaHHOrO MOAyNs Yepes KOHAEHCaTop.

B 3aB1CKMMOCTI OT PacnonoXeHns 3TOro MOAys B CETU, nepekntodaTenb JP1 00omKeH HAXOANTLCS B CNEAYIOLLMX MONOXEHUSIX:

- Ecnun koakcuanbHbii Bbixoa moayns 490NRP95400 coeivHEH C rONIOBHLIM KOHTPOIIEPOM (noaktodeH K moaynto 140CRP93x00),
TO nepekmoyatens JP1 ycTaHaBnMBaeTcs B no3uumio “17”.

- Ecnm koakcumanbHblil Beixog, moayns 490NRP95400 coenmHer ¢ RIO-gponom (noakntodeH k moaynto 140CRA93x00), To nepekntoya-
Tenb JP1 ycTaHaBnMBaeTcs B No3uumio “2”.

O6bsacHsIeTCs 9T0 TeM, 4To moaynb 140CRP93x00 numeeT NpoxoaHOe COeAMHEHWE ONs 3KpaHa KOaKCuasbHOro kabens, a Moaynb
140CRA93x00 Takoro coeauHeHust He MMeeT. TakM 06pa3oM, 4OCTUraeTCs 3a3eMIIEHNE KaXA0r0 N30IMPOBAHHOI0 y4acTka KoakcuasbHO-
ro kabens cTporo B 0fiHOM Touke. EcTecTBeHHO, 4To kKopnyc moayns 490NRP95400 Bcerna nonxeH ObiTb 3a3eMJIEH.

C T04KM 3peHunst npoekTmpoBaHmns RIO-ceTn o4eHb BaXHO 3HaTb, kakoe konndectso moaynein 490NRP95400 MoxeT ObITb BKIIOYEHO MO-
cnepnoBaTesibHO APYr 3a APYroM. Peyb naeT o LJOMeHe pennTepoB, BKIOYEHHbIX KACkaaHO. [Ins ceTel, COCTOALWMX U3 HECKOMBbKUX MOZyei
490NRP95400, neiicTByeT creayioLlee NpaBuio: KOIMYECTBO BKJIIOYEHHbIX B Kackap Moaysieii He MoXeT ObiTb Gonblue naTu. 310
MakCVManbHO AOMYyCTUMAs BENMYMHA PENUTEPOB B KACKae, HO OHa MOXET OblTb YMEHbLLEHA B 3aBUCMOCTU OT NapameTpoB ceTu. Mpexae
4yem paccmaTpuBatb GOPMyIy, ONPeaenSIoLLYO KONMYECTBO NOBTOPUTENEN B CETU, HEOOX0AMMO PACCMOTPETL NoHATME itter”.

Lxunttep (jitter - opoxaHne) - HexenaTesnbHble (a30Bble U/UNM YACTOTHbIE CRy4YalHble OTK/IOHEHMSI NepeaaBaemoro curHana.
Bo3HuKaloT BCneacTeme HeCTabuibHOCTM 3a4at0LLErO reHepaTopa, N3MEHEHWI NapaMeTPOB IMHUM Nepeaayy BO BPEMEHU U Pa3NyHOM
CKOPOCTU PacnpOCTPaHEHWS YaCTOTHBLIX COCTaBSIOLLMX OJHOr0 M TOro Xe curHana. B umdpoBbix cuctemax NposiBiseTcsl B BUAE Clyyaii-
HbIX ObICTPBLIX M3MEHEHUI MECTOMONIOXEHUS GPOHTOB LMPPOBOro CUrHana BO BPEMEHM, 4TO NMPUBOAUT K PACCUHXPOHMU3ALMN 1, Kak Cref-
CTBME, - UCKAKEHUIO NepefaBaemor Hhopmaumn. Hanpumep, ecnv GpOoHT UMEET Manyto KPYTU3HY UK «OTCTa» N0 BPEMEHU, TO Lndpo-
BOW CuUrHan kak Obl 3ana3abiBaeT, COBUraeTCs OTHOCUTENBHO 3HAYALLLEr0 MOMEHTA BPEMEHW - MOMEHTA BPEMEHU, B KOTOPbIA MPOUCXOANT
oLleHKa curHana. [Ixutrep sBASeTCs OQHOV M3 OCHOBHBIX MPOGEM NP MPOEKTUPOBAHUM YCTPONCTB LMPPOBO SNEKTPOHMKHN, B HACTHOCTH,
- LMdpPOBLIX MHTEPdENCOB. HeQOCTaTOYHO aKKyPaTHbIA PacyeT AXMTTePa MOXET NPUBECTU K €r0 HAKOMNEHWIO NPY NPOXOXAEHNN L1dPO-
BOrO CMrHana rno TpakTy 1, B KOHEYHOM CHETE, K HepaboTocnocobHocTH ycTpoiicTa. Moaynb 490NRP95400 He siBnsieTcs pereHepaTopom
CurHana, kak no onTuyeckomy kabesnio, Tak 1 No koakcuanbHomy. CnenoBaTenbHO, eCv B CETU MOCNEL0BATENbHO BKIOYEHBI HECKO/IbKO
moaynert 490NRP95400, To BHOCKMbIE KaxabiM 13 HuX Uitter”-bl OyayT HakanMBaTbLCS B CETU.

WTak, Konn4yecTBO penuTepoB B Kackage onpenensercs no gopmyne:

N= (130ns-X*L-40ns)/10ns,

roe:

L-pnunHa ontuyeckoro kabens;

X-jitter (HaHOCEKYH[, Ha KUIOMETP).

BenuunHa napametpa Yitter” nnaveuayansHa ans kaxaoro tuna kabens. Havtu Jitter MmoxHo B Tabnuue:

Core Diameter Jitter

50125 um 3.0 nsfkm
B2.5M125 um 5.0 nskm
100/140 pm 7.5 nsfkm
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Yem 6osblue OavHa ONTUYeckoro kabens, TEM MEHbLLIE YMCO KackaaupyeMbiX PENUTEPOB.
Ho ele pa3 obpalliaemM Balle BH/UMaHWeE, 4To 3Ta popmyna paboTaeT B CTOPOHY YMEHbLUEHUS, U KONIMYECTBO BKJIIOYEHHBIX B Ka-
cKapj, penuTepoB He MOXeT ObiTb GoibLue NATH.

CyuiecTByeT elle ofHa METOAMKA pacyeTa KoiMyecTBa penuTepoB B kackage. OHa OCHOBaHa Ha pacyeTe CyMMApHOW BENYWHbI
Yitter”-a Bcelt cetn. OgHUM 13 rMaBHbIX GAKTOPOB, OrPaHNYMBAIOLLNX KOMMYECTBO PEMUTEPOB B CETU, ABNISIETCS KYMYNSATUBHbIA addekT
Yitter”-a. OH MMeeT CBOMCTBO HakanIMBaTbCS B CETH, YeM BOJbLLE YCTPOICTB B CeTu, TeM GonbLue Uitter”. Mpu onpeaeneHHOM KonmyecTse
CeTeBbIX YCTPOWCTB OH AOCTUrAaeT Takow BESMYMHBI, NP KOTOPOI CeTb CTAHOBUTCS HEPaboTOCNOCOOHOW. Bhipaxasich Ha ClieHre CBA3u-
CTOB, “NIMHNSA 3BEHUT".

Ina kackana moaynein 490NRP95400 makcmumanbHas BenndmHa Jitter’-a pasHa 130 HaHocekyHa. B moayne 490NRP95400 nepexon,
OT KOoakcuasibHoro kabenst K onNTnuyeckomy kabeno (Mnm oT ONTMHECKOro kabens K KoakcuanbHOMY) BHOCUT B CeTb ‘Jitter”, paBHblii 40 Ha-
HocekyHaam. Mepexon yepe3d moaynb 490NRP95400 oT onTmnyeckoro kabens K onTuyeckomMy kabento BHOCUT B ceTb Witter”, paBHblii 10
HaHOoCeKyHaam. [Ins pacyeTa, BCe 3TW BHECEHHbIe itter’-a cymmmpytoTes, 1 ecnm cymma MeHblue, 4em 130 HaHOCEKYH[I, TO CTPYKTypa
paboTocnocobHa. Ecnu 6onblue, - TO KOANYECTBO PENUTEPOB HEOOXOAMMO YMEHBLLNUTD.

Mpumep:

Repeater 1 Repeater 2 Repeater 3

(&) — [{9] —B)
Coax from RIO Head Coax Trunk Coax Trunk

[ns npMBeAEHHOr O BbILLE PUCYHKA KyMYNATMBHBIN Jitter” oT Toukmn A 0o Toukm B paBeH 95 HaHocekyHA,. Penutep 1 BHocuT 40 ns, penu-
Tep 2 BHocut 10ns, penutep 3 BHocuT 40ns.

WNtoro: 40 ns +10 ns + 40 ns =90 ns. BHocuT cBowt ‘Jitter” u ontuyeckuii kabenb. CyMTaeTcst, 4TO OH paBeH 5 ns. Toro, cymmapHas
BenuymHa Jitter”’-a o1 Toukm A 0o To4km B paBHa 95 ns.

OnHum 13 BapuaHToB 06beanHeHns monyneii 490NRP95400 B noMeH ABNSIETCA KOMbLieBas TONOMOIMs, UM CAMOBOCCTaHABNNBAIO-
LLLleecs KobLLO.

Head {with RIO Drop #1)
FISPLC| RIO) 'O | WO | IO

Legend

Coaxial Cable

Fiber Optic Cable

Tap
runk Terminator
] -
[_ﬂ ﬂ‘l
RIC Drop &2 | II
FIS| RIO| WO | VO | VO
- RIC Drop #5
pr— BiS| RIO( WO | WO | VO
T |EF_|._
Trunk T-e-rminator
= — Tap
= =] H —— Trunk Terminator
RIO Drop #3 RIC Drop #4
PIS| RIO|] WO| VO | WO | pis|RIO| WOl wol wo

Trunk Terminator

I LT
o =f Trunk Terminator Ta

B aTom cnyvae MakcrmManbHOE KONMYECTBO PENUTEPOB B KOJbLLE TAKXKE HE MOXET ObITb 60NbLUE NATU. MakcuManbHas ofiMHa onTuye-
CKOW NNHMM KOMbLA OrpaHnyeHa AecaTbio KUIOMEeTPaMu.

B cnyyae, ecnu Nt pennutepoB HELOCTAaTOYHO, PEKOMEHYETCS UCMOb30BaTh HECKOJILKO KOJeL, U3 TakuX PennTepoB, 06beauHas aTn
KOJMbLia KOaKCuabHbIM Kabenem.
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MpuBeneHHas Bbile CTPYKTYpa 06bACHAET 3TOT METoA,

5.2. Ocob6eHHoCTH akcnayaTauum moaynein 490NRP95400

BonbLIMHCTBO Npo6ieM, CBA3aHHbIX C HEYCTONYMBON paboTol RIO-ceTel, Bbi3BaHbl OTCYTCTBMEM HM3KOYACTOTHOMO GUbLTPa Ha Ko-
akcuanbHoM Bxoge moayns 490NRP95400. CylecTByeT fOBOSIbHO MHOMO MPUYMH, MPY KOTOPbIX B KOAKCHaNbHOM Kabese BO3MOXHO BO3-
HVYKHOBEHME HaBEAEHHbIX TOKOB. OTO M NpoK/Iazka KoakCcuanbHOro kabens psiaoM C CUNOBbIMU KabensiMu, U HEKOPPEKTHOE 3a3eMieHne
3KpaHa koakcuanbHOro kabens, n 611M30CTb TPAHCHOPMATOPHbLIX MCTOYHMKOB MUTAHUS, U HEKOPPEKTHOE 3a3eMJIeHMe anekTpowkada, 1
MOBbILUEHHbIV 9N1EKTPOMArHUTHBIN GOH B 30HE NPOKIaaKku kabens.

internal
connection
inside the
cabinet

Transformer
Magnetic field

50 Hz induced current
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Ecnu 6bl Ha KoakcuanbHOM Bxofie Moaynst Gbif HU3KOYACTOTHbIA GUALTP, TO HaBoakM B 50 'y, 0T TpaHCHOPMATOPHLIX GNOKOB NUTaHUS
He okasanu 6bl BuaHUS Ha paboTy RIO-cetn. Ecnu He oTUNLTPOBLIBATL 3TU HABOAKM, TO, MOCTYMNas B BbIXOAHOW ONTUYECKMNIA KOHTYP
(Moaynb paboTaeT kak MOBTOPUTENb CUrHaNa, a He Kak pereHepaTop), OHW NPOCTO YCUMBAIOTCS U NepeatTcs B CETb MO ONTUYECKOMY
kaHany. Mpurumatowmii nx NRP He HaxoguT B yCuneHHbIx nomexax npuaHaka RIO-Tenerpammbl 1 NPOCTO yxoOMT B 0TKa3. To e camoe
OyLeT NPOUCX0aNTb, eCAN NPY BKIto4eHHOM NRP nonbiTatbCs NOACOeAMHNUTL K HEMY KOaKCUasbHbIN kabenb. Bo3HukLLas npy kKoMMyTaumm
€CTeCTBEHHAs nomexa OyAeT ycuneHa, nepefiaHa B ONTUYECKMNIA KaHaN U «3aBannT» CETb.

Ocoboe BHMMaHWe cnepyet yoensiTb 3a3eM/IEHMIO ANeKkTpowKkadoB. pakTMYeckn BCeM M3BECTHbI PEKOMeHZALMW, BblaBaeMble
B BME KOMUKCOB, NOA0GHLIX 3TOMY.

@“‘“ /-

\- é N
‘ Braided /
rap

Ho Ha npakTuke 4acTo NPUXOAMTCS BCTPEYaThCs C cuTyalmeld, koraa coopka wkados Benach cieaytolmm obpasom. Jetanu Likada
(nBEpPW, CTEHKM) KPACWUNMCh OTAENBHO, 3aTeM COBUPANICH, 1 YXe Mo Kpacke, 663 BCAKOM 04NCTKU, HaKNadbIBaIMCh 3a3eMAIOLLE S/IEMEHTbI.

J0BONbHO 4ACTO UMEIOT MEeCTO ciyyau, koraa moaynm 490NRP95400 npocTo He 3a3eMeHbI.

3a3emnsioLLyMe BUHTHI, Kak BUAHO, HE COEAIMHEHBI HU C 4eM. B 3TOM cryyae akpaH koakcuanbHoro kabens He 6yneT COeANHEH C 3eMIel,
HE3aBMCKMO OT NonoxeHus nepekmoyarens YP1”. OcobeHHo aTa owmbka kputnyHa ans moaynein 490NRP95400, coeAMHEHHbBIX MO KOAK-
cuanbHomy kabento ¢ mogynamu 140CRA93x00.
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LieHTp nopaepXku KJIMEHTOB

Ten.: 8 (800) 200 64 46 (MHOrokaHaNbHbIiA)
Ten.: (495) 797 32 32, daxc: (495) 797 40 04
ru.csc@ru.schneider-electric.com
www.schneider-electric.ru

Schneider Electric B ctpanax CHI'

Benapycb

MwuHck

220006, yn. benopycckas, 15, oduc 9

Ten.: (37517) 226 06 74, 227 60 34, 227 60 72

KasaxcraH

Anmartbl

050050, yn. TabayHo3aBopckast, 20
LLIBeALapckuii LHTP

Ten.: (727) 244 15 05 (MHOrOKkaHaNbHbIiA)
daxc: (727) 244 15 06, 244 15 07

ActaHa

010000, yn. BeibuTwmnmk, 18
Busnec-LenTp «beibutiumnnk 2002»
Ocmc 402

Ten.: (3172) 91 06 69

akc: (3172) 91 06 70

Atbipay

060002, yn. AGas, 2 A
BusHec-LeHTp «Cytac-C», oduc 407
Ten.: (3122) 32 31 91, 3266 70
dakc: (3122) 32 37 54

Poccus

Bonrorpap

400089, yn. MpodcotosHas, 15, oduc 12
Ten.: (8442) 93 08 41

BopoHnex

394026, np-T Tpyna, 65, opuc 227
Ten.: (4732) 39 06 00

Ten./dakc: (4732) 39 06 01

ExaTepuHOypr
620014, yn. Papumwesa, 28, atax 11
Ten.: (343) 378 47 36, 378 47 37

WpkyTtck
664047, yn. 1-9 Cosetckas, 3 b, opuc 312
Ten./dakc: (3952) 29 00 07, 29 20 43

Kaszanb
420107, yn. CnaprakoBckas, 6, atax 7
Ten./dakc: (843) 526 5584 /85 /86 / 87 / 88

Kanununrpapg

236040, I'Bapaeiickuii np., 15
Ten.: (4012) 53 59 53

dakc: (4012) 57 60 79

Kpachopap

350063, yn. KybaHckas HabepexHas, 62 /
yn. Komcomonsckas, 13, opuc 224

Ten.: (861) 278 00 49

Ten./dakc: (861) 278 01 13, 278 00 62 / 63

Kpachosipck

660021, yn. l'opbkoro, 3 A, oduc 302
Ten.: (3912) 56 80 95

®akc: (3912) 56 80 96

Mocksa

129281, yn. Exuceiickas, 37, ctp. 1
Ten.: (495) 797 40 00

dakc: (495) 797 40 02

Mypmanck

183038, yn. Boposckoro, a. 5/23
Konrpecc-otens «Mepuavaq»
Odmc 739

Ten.: (8152) 28 86 90

®akc: (8152) 28 87 30

Huxuuii Hosropop
603000, nep. XonogHwiid, 10 A, atax 8
Ten./dakc: (831) 278 97 25, 278 97 26

HoBocubupck

630005, KpacHbiii np-1, 86, odpuc 501
Ten.: (383) 358 54 21

Ten./dakc: (383) 227 62 53

Mepmb
614010, Komcomonsckuit np-T, 98, odmc 11
Ten./dakc: (342) 290 26 11 /13 /15

PocToB-Ha-[loHy

344002, yn. Coupanuctuyeckas, 74, nutepa A
Ten.: (863) 200 17 22, 200 17 23

Dakc: (863) 200 17 24

Camapa
443096, yn. KommyHucTuyeckas, 27
Ten./dakc: (846) 266 41 41, 266 41 11

CankT-leTepOypr

198103, yn. Liwonkosckoro, 9, kop. 2 A
Ten.: (812) 320 64 64

daxe: (812) 320 64 63

Coum

354008, yn. BuxorpagHas, 20 A, odpuc 54
Ten.: (8622) 96 06 01, 96 06 02

Dakc: (8622) 96 06 02

Yéa

450098, np-1 OkTs6ps, 132/3 (6u3Hec-ueHTp KIA)
Brok-cekups Ne 3, atax 9

Ten.: (347) 279 98 29

daxc: (347) 279 98 30

XabapoBck

680000, yn. MypasbeBa-Amypckoro, 23, atax 4
Ten.: (4212) 30 64 70

daxc: (4212) 30 46 66

Ykpauna
[iHenponeTpoBcK

49000, yn. Muuku, 17, atax 4
Ten.: (380567) 90 08 88

dakc: (380567) 90 09 99

HoHeuk

83087, yn. UnxeHepHas, 1 B

Ten.: (38062) 385 48 45, 385 48 65
dakc: (38062) 385 49 23

Kunes

03057, yn. CmoneHckas, 31-33, kop. 29
Ten.: (38044) 538 1470

dakc: (38044) 538 14 71

JlbBOB
79015, yn. TypreHesa, 72, kop. 1
Ten./daxc: (38032) 298 85 85

Hukonaes

54030, yn. Hukonbckasi, 25

BuaHec-LeHTp «AnekcanapoBckuit», oduc 5
Ten./dakc: (380512) 58 24 67, 58 24 68

Opecca
65079, yn. Kynukoso none, 1, odpuc 213
Ten./dakc: (38048) 728 65 55, 728 65 35

Cumdepononb

95013, yn. Cesacrononsckas, 43/2, odpuc 11
Ten.: (380652) 44 38 26

dakc: (380652) 54 81 14

XapbkoB

61070, yn. Akanemuka Mpockypel, 1
BusHec-ueHTp «Telesens», oduc 569
Ten.: (38057) 71907 79

dakc: (38057) 719 07 49
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