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1. Ha3na4yeHue M cOCTaB U3Je/usl.
IIpeobpazoBarens wunHTepdeiica Ethernet/RS-485 ES2 mpemnaznaveH mist paboTEl B CeTSX aBTOMATH3AIMHA U
JcHeTYepu3auny HHXXKeHepHoro odopynoBanus 3xanuid, B CKAJIA-cucremax.

[Tpeobpa3zoBaTenb UMEET CIIEAYIONINE OCOOCHHOCTH:

e IIporokonsr: UDP, TCP - ans numo3oBanus B cetb RS-485, HTTP - s nrdopMarionHol BeG-CTpaHULIBL.

e CpoOojanast KOHPUTYpaIMs CBSI3U - OTIPaBKa 3ampoca co cropoHs! Ethernet MokeT mporcXoauTh ¢ JIF0O0TO ajapeca U

nopra, rpoueccop ES2 3aroMHHT UX 1 OTIIPaBUT OTBET OOpPATHO.
e [Ilmo3 mpuromeH mus mepenaun KomaHn Macrepa cetd B obe cTopoHsl. Macrep co cTopoHsl RS-485 moxer
IepeAaBaTh 3arpockl TONBKO B pexxume UDP.

e  BeO-unTepdeiic, MO3BONAIOMNN TPOBOJUTH ANATHOCTHKY pabOTHI M3 JIIOOOH TOYKM MHUpa Opay3epoM, 0e3 HOMOIIH
CHELHUATIBHBIX TPOTrPaMM.

e [Ipo3pauHocTs mIIIO32 TO3BOJSIET HCIONB30BATH JIOObIE IIPOTOKOJIBI M ONpAlMBaTh JIIOOBIE YCTPOMCTBa,
o aepkuBatorue uarepdetic RS-485: amekTpocy€runku, CYETINKA TEIIa U BOABI, U T.I1.

e Bnyrpennee Modbus-ycTpoiicTBO, MO3BOJISIOINIEE KOHTPOJIMPOBATh M HACTPaWBaTh IIPEe0oOpa3oBaTeNlb TEMH JKe
METOIaMH, KaK U Jpyrue ycTpoiicTBa cucreMms! aucnerdepusamuu - u3 SCADA-cucteMsl mnu ¢ noMomsro OPC-
CEpPBEPOB.

JlononHuTENBEHBIE BXOAA U BBIXO/Aa MO3BOJISIOT UCIIOIF30BaTh peoOpa3oBaTesb Kak MOIYJIb BBOJa-BEIBOJIA.
Berpoennsiit pezucrop 120 OM Ha m1ate ¢ AKaMIepoM BKIIIOYEHHUS.

3ammra OT NeperoIIOCOBKH, IIEPEHANPSHKCHHUS HA BXOHBIX LEMX MUTAHUSL.

3amyra BHEIIHETO MUTAHMS OT BHYTPEHHEH NEPEerpy3KH U KOPOTKOTO 3aMBbIKaHUSL.

[Nepesarpyska mo TaiiMepy B TedeHre 1 MUHYTHI IPH OTCYTCTBUH 3aIIPOCOB (OIIIMOHAIIBHO).

[IpeobOpazoBaTens COASPIKUT CIACAYIOIINE TUITBI HHTEP(EHCOoB:
e 2 1 pOBEIX BXOAOB TUMA «CYXOH KOHTAKTY.
o 1 auckpernsiii Tpan3uctopHsii Beixoa NPN 24VDC.
e RS-485 onromsonuporannsii, 1o 1kB, 1200...115200 6ut/c, ¢ HacTpanBaeMoi YETHOCTHIO M KOTUIECTBOM CTOM-OUT.
e  Ethernet 10 Mo6wut/c, nporokonsr UDP, ARP, ICMP, HTTP.
e Web-unTepdeiic mis KOHTpOIS pabOTOCTIOCOOHOCTH.

2. Texnnveckue XapaKTepUCTHKHA

OCHOBHBIEC TEXHUYCCKHE XapaKTCPUCTUKU npeo6pa3OBaTeJm IPUBCJICHBI B Ta6J'II/IHe 1:

Tab6muna 1
I"abapuTtHbIe pa3Mepsl, MM, He Oosee 72x90x62
Macca, rpamm, He Ooiee 200
Hanpspxenne nuranus, Bonst 24 V AC/DC or -15 mo + 10%
[Morpebnsiemast MoHOCTE, BT, He Oojee 2
Temmneparypa okpyxaromieit cpenst, "C ot -20 no +70
BeicoTta Haj ypoBHEM MOpS IPH 9KCIUTyaTaluy, M, He Oosee 2000
OTHOCHTEIbHAS BIAXKHOCTh BO3ayxa, %RH, He Gomee 90, 6e3 KOHCHCAIH
Crenens 3arpsizHenust no I'OCT P 50030.1-2007 1
CreneHp 3alUThI 1P20
YcroitunBocts k Bubpanuu mo 'OCT P 52931-2008 N2
Ycnosust xpanenwns, 'C, %RH ot -25 10 55°C, 1o 95%RH 6e3 koHIeHCAIIMI

Bo3moskHocTH nipeodpasoBartens ES2:
e  CHTHAJIM3alMs aBapUIHBIX PEKUMOB B CHCTEME AUCIETUEPU3ALINY;
o yuér maketoB HTTP, UDP, RS-485;
e »Heprone3aBucumas namstb 10 100 000 uukioB 3anucu;
e KOHTPOIb HCIPABHOCTH U aBTOMAaTHYECKOE BOCCTAHOBIICHHUE JAHHBIX, PACIOIOKEHHBIX B SJHEPIrOHE3aBUCHMOM MaMsITH;
e KOHTPOIb MCIPABHOCTH NAMSITH IPOrPaMM;
e KOHTPOIb BPEMEHHU BBINOIHEHHS BCEX MPOrPaMMHBIX U AMapaTHBIX MOIYJIEH;
o cBs3b ¢ cucremoid SCADA 1 KOHTPOJIb BCEX TaPAMETPOB KOHTPOILIEPA;
e roroBas koHpurypamust OPC-cepsepa;
e TroTOBbIN NpoekT Busyanusauuu B SCADA-cucreme;
e TOTOBBIE paboYne MPOCKTHl BAPHAHTOB CHCTEM;
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Puc.1. Hecko/1bK0 BAPMAHTOB CXeMbl BHEIIHUX NOAK/II0YeHHH K npeodpa3zosaresio ES2.
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3. KoncTpykuusi 1 MOHTa:K peodpa3oBareis.

[Ipeobpa3oBatens npeqHa3HAuEH Ul YCTAHOBKHM HA AWH-pEHKy 35 MM B mIkad ympaBlIeHHS WIH B JPYroe yCTPOHCTBO CO
CTETEHbIO 3alUThl HE MeHee [P 21.

[IpeoOpazoBatens coOpaH B IIACTMACCOBOM KOPITYCE, COCTOSINIEM M3 OCHOBAaHMS W KPBIKH. KphloiKa coemuHsercs ¢
OCHOBaHMEM IIpH IIOMOIIM JBYX OOKOBBIX 3amenok. [lmara momyms mpeoOpasoBarenss ES2 (cm. puc. 16) kpenwmrcs x
OCHOBAHHMIO Kopryca AByMs mypymnamu. K 6azoBoMy MOy 0 (ONIIMOHATIBHO) MOJKIIIOYACTCS IIaTa YEIOBEKO-MAIIMHHOTO
nHTepdeiica ¢ KHOMKaMH 1 JKUAKOKPUCTAINIMYECKUM MHANKAaTOpoM. Ha miare pacronoxeH NpeJoXpaHUTeNb Heln TMTaHus
tunopazmepoM 5x20mM m tokom 0.5A. Ha mare BOmm3m muTepdeiica RS-485 pacronoiken mxamiiep, HMOAKIIOYAIOIIMNA
BcTpoeHHBIH pesnuctop 120 Om kx jmuun unHTepdeiica RS-485 i e€ corilacoBaHns ¢ BOJIHOBBIM COIPOTHUBIICHHEM KaOels.
[Tmata UYMMU (npu vanuuum) npukperviena K kpsimke. Knomka «RESET» ciryxut mist copoca [P-agpeca npeodbpasoBatenst u
€ro BO3BpaTa K 3aBOACKOMY 3HadeHuro 192.168.0.222, mopt 502. Ilnata UYMMU ¢ KpbILKOH BO BpeMs 3KCILIyaTallUd MOXKET
OBITH CHATA, €€ OTCYTCTBHE HE MenIaeT paboTe KOHTpoJIepa.

Ha nuneBoit manenu HaneceHsl: gpupMeHHsIH jtorotun, 3Hak EAC, HauMeHoBaHne nipeoOpa3oBaTes, TUIT IpeJHa3HAYCHMS,
BCIIOMOTaTeIbHbIE 0003HaUYEHHS KJIeMM 1 KHONOK. MHaukaTtop «APP» curHamu3upyer o BHIOIHEHUH HPOrpaMMbl MUTaHUEM
¢ nepuonoM 1 cex. Mnaukarop «PWR» curnanusupyer o Hamuunu nutanus. Magukarop « TX» curHanusupyer o nepenaue
nadopmanuu B cetb RS-485. Mumukartop «RX» curHammsmpyer o npuéme mHpopmammu u3 cetn RS-485. Ha Bepxueit
KPBIIIKE BOIM3M KIIEMM PACIIONIOkKeHa HX MapKHUPOBKA.

[IpeoOpazoBarens CIIPOEKTUPOBAH C Pa3bEMHBIMU KIEMMHHKaMH ISl yJ0OCTBAa MOHTaka, OOCIYKMBaHHWS M PEMOHTA.
[IpoBona, mogkiIIOYaeMele K KiIeMMaM IpeoOpa3oBaTess, JOJbKHA ObITh cedeHueM ot 0,5 mo 2,5 mm2. [Ipu ucrons3oBaHnn
MHOTOXXHJIbHBIX IIPOBOZOB PEKOMEHyeTcs (B T.U. IIPaBUJIaMU YCTPOMCTBA JIEKTPOYCTAHOBOK) 00KMMaTh X HAKOHEYHHKAMH.

Mudposeie (muckpernsie) Bxoael DI1, DI2 crmemyer 3aMbIkate CyxuM KOHTakToM wian  NPN-TpaH3ucTopoM
(TalbBAaHMYECKHM OTBSA3aHHBIM OT APYIMX HCTOYHHKOB IHUTAHWS, KpPOME IMTAHWS JAHHOIO MpeoOpa3oBaTess) Ha OOmmii
nutanus 24 B (GO). Pexomenayercs Ha JIMHHBIX JIMHUSAX J€TaTh TAIbBAHMYECKYIO Pa3BsI3Ky, BO N30eKaHNE IPOHUKHOBEHUS
HaBOAOK Ha cxeMmy mpeoOpasosarens. Kabemmn, moxpkirouaeMble K HHM3KOBOJBTHBIM BXOIaM/BBIXOJaM IpeoOpaszoBatens,
cleayeT NpOKIaAbIBaTh OTACIBHO OT Lienell HanpsbkeHreM Boiiie 60 BoibT.

JIMCKpeTHBIN BBIXOJ, MOAKIIOYAeTCS K LemsiM HampsokeHneM 24 BonbT MOCTOSHHOTO TOKa COOCTBEHHOTO HMCTOYHHKA
MIUTAHKS WIN K BHEITHUM LETISIM TaKoro XK€ HanpspKeHHs (Ipy 3ToM oO1ue npoBoaa muTanus OV 10KHBI OBITH COSANHEHBI)
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JUTSE BKITFOUCHHUST BHENTHEro pelie win mugpoBoro Bxoma NPN. OOmmMu tpeboBaHMAMU 0€30IMaCHOCTA HE PEKOMEHIYETCS
CMEIMBATh B OJHOM KJIEMMHHKE Iiend Hibke 42 BombT u e 230 BombT. 3azeMiieHue mpeoOpa3oBatels He TpeOyeTcs s
obecrieueHUss €ro pabdoTOCOCOOHOCTH, HO PEKOMEHAYETCS €ro IMOAKIIYATh JJIS YMEHBIICHHUS BEPOSTHOCTH IMPOOOS Ha
HU3KOBOJBTHYIO CETh IIPH ITOMEXaX.

O6mwmit mpoBox (kiemma C) B menm RS-485 He TpeOyercs, HO MOKET MOHAAOOUTHCS TIPU TOAKITIOUSHUH K TabBAHUYCCKU
HEpa3BA3aHHBIM OT [Nl MUTAaHMUs MPUEMHUKAM U ITepeIaTInKaMm.

4. YcTpoiicTBO M MPHHIUI PadOTHI.
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Puc 2. Buemnuii B npeo0pa3oBaTeJisi CO CHATOWH KPbIIIKOIA.

IIpumeyanue. B Bepcnu S gucnieii u nepex/a04are/u aapeca BbIBeJeHbl HA MEPEIHIO0 MaHe b,
Onucanne nupoBLIX BXOI0B.
e  Tun noaKIIOYEHUS — «CYXOW» KOHTAKT, FAJIbBAHUYECKH PA3BSI3aHHBIN.
Tok 3aMKHYTOro KOHTaKkTa He boree 2 MA.
[Mporpammuas 3ammra ot Apede3ra KOHTAKTOB.
[IporpammHas u armapaTtHas QUIBTPAIUS TTOMEX.
Pexomennyemas anvHa JTUHUM (BUTas 1mapa) He 6onee 10M.
[Mutanue 24 BOJBT.
Juanazon soruueckoro «0» : 0-11B.
MeéprBas 30Ha : 11-12 B.
JuanazoH jornueckont «1» : >12B.
Bpewms 3axBaTa curnana ue 6oiee 0.2 cex
MaxcumansHas nukoas (10/1000 mkcek) BxoaHas MOIHOCTE curaana nomexu 400 Br.
MakcuMainbHasi TOCTOSIHHAS BXO/IHAsl MOIHOCTh curHaiia nomexu 0.5 BT.

Taoanna 2. Cnenndukanusa nudpoBbIX BXOI0B.

Ne Haznauenue Omnncanne DyHKIMA
BXOza
DIl CB0OOIHO UCTIONB3yEMBIH 3aMKHYT - ecTh
BXOJ{ KOMaHJa.
PazoMKHYT — HET
KOMaH/IBL.
DI2 CBOOOTHO MICIIONB3yEeMBIi Amnanormano DIl
BXOJ

Onucanne nuppoBoro TPAaH3NCTOPHOr0 BLIX0AA.

Buumanue! Buewinue yenu, Kommymupyemaule b1X000M, He 00JIHCHBL CO30A8aNb KOPOMKOe
3ambikanue na evixooe! He nookniouams K yenam nepemennozo nanpaycenus!

ITapameTpsl pesieifHBIX BBIXO10B:
e  MakcumanbHbIe IOCTOSIHHBIE HanpspkeHHe U Tok 30V S0MA pe3sucTuBHas Harpyska.
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MakcuManpHas nepekitoyaemMasi MolHocTb S00 MBT npu MHIYKTUBHOM Harpys3ke.
CornpoTHBiIeHHE 3aMKHYTOr0 KOHTaKkTa He 6onee 50 Om.

ConpoTtuBieHne U30ISMHAN MEXAYy KOHTakTamu perne He MmeHee 1000 MOwm npu 500 B.
Toxk yreuku He 60ree 100 MKA.

Tab6unna 4. Cnenngukanys JMCKPETHBIX BBIX010B.

Ne Haznauenue Onncanne DyHKIMA
BBIXOJIa
DO1 CBOOOTHO MICIIONB3yEeMBIi Bximto4eHo - KOHTaKT
BBIXOJL 3aMKHyT Ha 0
WCTOYHUKA MUTAHMUS.

Onucanne ceTeBbIX XapaKTepuCcTUK MHTepdeiica RS-485.
e  Hactpoiiku mopra: 1200...230400 x6urt/c, 8§ 6aliT B kaape, koHTpoib uyétHocTH - N, O, E, 0...2 crom-0OuTa..
Jmuna muHun 10 1 kM.
HpaiiBep mognepkusaer 256 yCTpONCTB B JIMHHU.
MaxkcumanbsHOe KOJIH4ecTBO OaiiT npuéma /mepemayn — 255.
BceTpoeHHsIi, Bpy4HYO MOAKI0OYAaeMbld TEPMUHATOP.
OnToun3onsauus ¢ AUMIEKTPUIECKON IPOYHOCThIO 2.5 KB B Teuenue 1 munyTsI cormacHo UL1577.
Tok xopoTKOro 3aMbIKanust He Oonee +/-250 MA.
MaxkcuManbHOE BXOJHOE HalpsbkeHue oT -7 1o +12 B.
Maxcumansnas nukoas (10/1000 mkcek) Bxoanas MmomHocTs curaana 400 Br.
MaxkcumainbHast IOCTOSIHHAs BXOHasl MOIIHOCTh curHana 0.5 Br.
Cxopoctb 00paboTKH OJHOrO 3ampoca 0e3 yuéra npuéMa/mepeaadn — He Ooiee 3 MUIUTHCEKYH.
KonTpons oOMeHa B mporpaMme.

Onucanne ceTeBbIX XapakTepuctuk uaTepdeiica Ethernet.

Ckopocts 10 Mbut/c

Jmuna muauu 10 100 m.

[MonnepxxuBaemslie nporokonsl UDP, ARP, ICMP, HTTP.

MaxkcumanbHoe KoiudecTBo OaiiT npuéma /mepenaun — 1480.

Iopt mpuéma 502.

Anpec no ymonuanuo 192.168.0.222

OnToun3omnsauus ¢ AUMIEKTPUIECKON IPOYHOCThIO 1.5 KB B Teuenue 1 munyTsl cormacHo UL1577.

Onucanne ceTeBbIX XapakTepucTuk BHyTpeHHero Modbus-cieiisa ES2.

Joctynust 33 peructpa u 3 styeliku yrpasiieHus, 2 TUPPOBBIX U 15 aHATIOTOBBIX BXOAHBIX ITEPEMEHHBIX.
Bpewms rpynmoBoro onpoca Bcex nepeMeHHbIX — He 6oree 200 Mcek.

Cxopoctb 00paboTKH OHOTO 3ampoca 0e3 yuéra npuéMa/mepenaadn — He Oonee 3 MUILTHCEKYH.
KonTpons oOMeHa B mporpaMme.

Onucanne pes;kumMoB padoThI.
IIpeoGpasoBaTesb paboTaerT Mo BHYTPeHHell NporpamMme, HACTPOMKHM M YCTABKHM KOTOpPOH ONMCAHBI B pasjele
«KoHTpons m ympamijieHHMe B CHCTeMe QucHeTYepu3anum». PexomeHayercs mnepex NPOYTeHHEM JAHHON IJIaBbl
NpeABAPUTEIBHO 03HAKOMHUTHCS ¢ YKA3AHHBIM Pa3/e/IoM.
IIpuném nakeroB nmo Ethernet. [Ipunsteie mo Ethernet makersl, ecnu onm angpecoBansl Ha mopT 502, smistorcs UDP
TIaKeTaMy, W He IpelHa3HauYeHHbIe BHYTPEHHEMY YCTPOUCTBY M0 anpecy 247, npeobpa3oBaTeib OTIPABIET B ceTh RS-485.
IIpn sTOoM 3ammcheiBaroTCs MOPT M aapec ornpasurens. Crexyromee cooOmieHue, momydeHHoe n3 cetd RS-485, Oymer
OTIIPABJIEHO HA TOT aPeC U MOPT.
[Makets, mepBbIe 5 GaHT KOTOPBIX COCTABIISIOT ITOCIIEAOBATEIFHOCTE KOJI0B OykB cioBa «RESET», He npomyckatoTcs.
Ecnm coobmenne co cropons! Ethernet anpecoBano BHyTpeHHEMY yCTPOHCTBY 110 afpecy 247, cooOIeHne poBepsieTcs Ha
nenoctHocTh mocpeacteoM CRC, mpoBepky AomycTuMocTH (GYHKIMM (THIA 3ampoca), W JIUara3oHa 3alpalldBaeMbIX
aapecoB. B cinydae, ecniu CRC npaBunbHO, popmupyetcst orBer Mactepy u ornpasisercs no Ethernet. [Tonp3oBaTens Moxer
YUTATh JAHHBIE BXOJOB, BBIXOJIOB, APYTUX NapaMETpPOB, YIPABIATh COCTOSHUEM BBIXOJOB U PEOAKTUPYEMBIX MAapaMETPOB,
JlenaTh Iepe3arpy3Ky npeoopa3zoBarers.

B cnyuae, ecmu mpunstoe mo Ethernet coobmenue sBissercs TCP makerom ¢ moprom mpuéma 80 (HTTP), 3ampoc
aHAIM3UPYETCS U 0OPATHO MOCEUIAETCS COOTBETCTBYIOMIA BEO-CTpaHHUIIA TS OTOOpakeHHs B Opaysepe.

Taxoke mpeobpa3oBaTeb OTBEUAET HA 3apOCH ping 1o npotokony ICMP.
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B YCIOBUAX HOpMaHBHOﬁ OKCIUTyaTalliy, IIpH 3alpoCax HE Yalie 5 pa3 B CCKyHAY, npeo6pa3OBaTeJH, crocooeH O6pa6aTBIBaTI>
BCC TUIIbI 3aITPOCOB MMOYTHU OJJHOBPEMEHHO.

Hpeo6pa3OBaTeJH, HC TMOAACPKMUBACT OAHOBPEMCHHBIC 3allpOChbl OT pPa3HbIX KIUCHTOB. HpI/I HGO6XO,HI/IMOCTI/I TaKoM
KOH(bI/IpraHI/II/I CCTH, 3allpOChbl OT PA3HBIX HMCTOYHHUKOB MAOJDKHBI IOCTYIATH IO OYCPCAU, NOXKHUAAACH 3aBCPLICHUA LIUKIIA
«3aI1poc Macrepa - OTBET cIIeiiBa» OT NPEAbIAYIICTO KIIMCHTA. B MPOTUBHOM CJIy4ac ITaKCThI 6y,HyT IIOCBLIATBCA HE ITO
npeaHa3HAUYCHUIO.

B cityuae, ecniu 1 MuHyTY HEKakux 3amnpocos 1o Ethernet ve mocrymano, KoHTpouIep Mpeodpa3zoBaTess mepe3arpyxaercs, B
LIEJISIX BOCCTAHOBJICHHS TIPH COOSIX CETEBOT0 00OPYIOBAHUSL.

Jlis m3beranus HENpEABHICHHBIX CUTYallMd PEKOMEHAYETCsl IOJIb30BAaThCs NMPOrpaMMaMH, CO3JAIONIMMHU BHUPTYaJIbHBINA
COM-nopT Ha KOMITBIOTEpPE MacTepa CeTH W paboraTh yepe3 Hero. Takue mporpamMmsbl OyAyT NMpaBHIBHO (POPMHUPOBATH
TIAKETHI JJIsl OTHPABKH CIIeHBaM 1 IPABMIIGHO IIPUHUMATH MTAKETHI OT HUX.

IIpuém coodmennii mo RS-485. B ciyuae moctymienust cooOmenns mpeodpa3oBaTeb JOKUAACTCS OKOHYAHHS Tay3bl B
KOHIIE MaKeTa W OTMpPABISIET cOooOIIeHHe 1Mo aapecy M Ha nopt nocnenanero Ethernet-kimenra. [nuHa may3sl 3aBUCHT OT
YCTaHOBJIEHHOH ckopocTd RS-485.

Ecnu B Teyenne 1 MuHyTHI 710 3TOTO 3ampocoB u3 cetu Ethernet He noctymano, npeodpa3oBaTenb OTIPABIISET HOCTYIUBIIIEE
coobmenwne B Ethernet, mo agpecy u mopTy no ymoia4aHHIO, ITapaMeTpbl KOTOPOIo 3alMCaHbl B HACTPOHKaxX MpeoOpa3oBaTeIs.
Takum 00pa3oM MOXKET OCYIIECTBIISTHCS CBSA3b B CHTYallnH, Korna Mactep pacrioiioxXeH B JIokainbHOH cetn RS-485, a cieliBbl
- TZI€ TO B JIOKaJIbHOU WK ri1o0ainsHoi cetn Ethernet.

PaGora B riodanbnoii cetn Ethernet. brarogapst monnepkke nporokona ARP Bo3moxna paborta mpeoOpasoBartens B
r7100aJIbHONW CeTH, KOTJla MacTep HaXOMUTCs HE B TOW e IOJACeTH, 4To M npeoOpaszoBarenb. s HacTpoeK paboTHl B
I7100aJIbHON CEeTH MOXET MOTpeOO0BaThCS JONOIHUTENBHOE aJMUHICTPUPOBAHNE KaHAJIOB CBsI3U. Pekomenayercst pabora B
cetsix VPN.

B0k KOHTPO/IS BHINOJTHEHUS].
O HOpManBHOI paboTe Imporeccopa mpeodpa3oBaTeNss II0 MECTY CHTHATU3UpYeT cBeTomauon «APP», pacronoXeHHEBIH Ha
miaTe 1 MUTAIOUIMiA ¢ nepuoiom 1 cek.

JHeproHe3aBUCUMAsi NAMSTh.

Bce mapametpsl, 3a1aBacMbl II0JIb30BATENEM, COXPAHAIOTCS B SJHEPrOHE3aBUCHMOM MaMSTH.

Bo3mokHocTh 3amucn umeer orpanudenue B 100 000 1mmkioB (n3MeHeHwe kaxasle 2 daca B TeyeHue 10 ser). Ilpm
M3MEHEHUU NapaMeTpoB BEAETCA KOHTPOIb IOBTOpA 3aMHCH, T.€. €CIU YCTAHABIUBAETCSA IapaMeTp C TaKUM KE 3HAUCHHEM,
KaK ¥ MpeIbLIyIni, 3amick He ocymecTBisiercsi. OCOOEHHO 3TO aKTyaJlbHO ITPH aBTOMATHYECKOM YIIPABIICHUH 1O ceTh. Tem
HE MEHee, HE PEKOMEHAYETCS JOCTaTOYHO YaCTO MEHSTh TapaMeTphl HACTPOUKU.

IIpu ucreyeHnu pecypca 3aluCH KOHTPOJUIEP HOJUICKHUT 3aMEHE WIN KalWTaJIbHOMY PEMOHTY B CIELHAIU3UPOBAHHON
MacCTEPCKOM.

BJ10K KOHTPOJISI M BOCCTAHOBJIEHUSI TAMSITH.

Mukponponeccop MOCTOSHHO IPOBEPSET PETUCTPHI YIIPABICHUS, XPAHSIIUECs B SHEPrOHE3aBUCHMON MTaMSITH, a TAKKe caMy
MaMsITh TPOrpaMM C IIOMOIIBIO CPaBHEHHS C STAJIOHOM M IIPOBEPKH IUKIHYeckoro u3dbirouHoro koma (CRC).
OcymiecTBisieTcs TpoHHOE TyOIMpOBaHNE TAaHHBIX.

[IpoBepsiercst Takke AWAna3oH 3HAYECHWH ITapaMeTpOB YCTAHOBKM, IIPH BBHIXOAE 3a MpeNeNbl JAuana3oHa HPOUCXOIHT
BOCCTAHOBJICHHE.

[Ipy eqMHUYHBIX W MOAABIIAIONIEM OOJBIIMHCTBE JABOWHBIX OMIMOOK PETHCTPOB IMPOUCXOJUT BOCCTAHOBJIEHHE AAaHHBIX. [Ipu
HEBO3MOXKHOCTH BOCCTAHOBIICHHUS B PETUCTP 3aITUCHIBAETCSA O€30IMacHOE 3HAUCHUE 1 BBLAAET CUTHANI OCTAaHOBKH cucTeMbl. [1pn
3TOM IIPOJOIDKAIOT PA0OTATh TOIHKO (PYHKIIMH 3aIHUTHI.

KoHTponb BBITIONHSAETCS €©KEMHHYTHO. THI OMMOKH, MOBPEXIEHHBIH (BOCCTAHOBIICHHBIN) pETHCTP IOCIEAHEH aBapuu
3aIUCHIBAETCS B CETEBBIC IIEPEMEHHBIC.

Mukponporneccop HOCTOSIHHO aHAJIM3UPYET KoJ porpaMMel. [1pu oOHapyxeHun cO0st B KOjie IpOrpaMMBbI ITPH OBPEK JCHUH
Flash-naMsiTi BO3HMKaeT M HHIUIUPYETCS MO CETH COOTBETCTBYIONIAS OMINOKA.

Crnenyer OTMETHTh, YTO COOM B HOPMAJIBHBIX YCIOBHSIX JKCILTYaTallMH MPAKTUYECKH HE MOSBIAIOTCA. OCHOBHAS NMpHUYMHA
BO3SHHKHOBEHHS - TIPOJOJDKUTEIBHBIC ITOBTOPSIIONIMECS] CKAauyK{d ITUTAHWS, HEHOpMallbHas dJIEKTPOMAarHuTHas WU
panmanuoHHas oocranoBka. [TogpoOHee cM. B ritaBe « XapakTepHbIe HEUCIIPABHOCTH U CIIOCOOBI X YCTPaHEHHSD».

5. Yka3anue mep 0e3011aCHOCTH.

ITo criocoby 3amuTBl OT IOpa)kKeHUS IIEKTPHUECKUM TOKOM IpeobpasoBartelns cooTBeTcTBYeT Kiacey 11 mo T'OCT
12.2.007.0-75. Ilpu mpoBeeHMH MOHTAXa U MPH 3KCIUTyaTaluu HeoOxoaumo cobumoaats «[IpaBuia TexHnIecKkon
SKCILTyaTally 3JIEKTPOYCTaHOBOK ToTpeduTenei» n «IIpaBuna TexHUKH 0€30MacHOCTH AJIEKTPOYCTAHOBOK MOTPEOHUTENICI» U
tpeboBanus, ycranoBneHasie [OCT 12.0.004-79, TOCT 12.1.030-81, T'OCT 12.2.007-75.

Bunom onacHocTH nipu paboTe ¢ KOHTPOJUIEPOM SIBJISIETCS HOpakalolee AeHCTBHE JIIEKTPHUECKOro Toka. HecMotps Ha To,
YTO OCHOBHBIE IIENHM IPeoOpa3oBaTes HAaXOmATCs IO Oe30HacHBIM CBEPHHU3KHUM HamlpspKeHueM, kieMMbl RS-485 moryr
HaXOJWTHCS II0J BBICOKMM HaNpsDKEHHEM. VICTOYHHMKOM ONAcHOCTH SIBJISIOTCS TOKOBEAYIIME YacTH, HAXOJIIUECS II0[
HaIpsDKCHNEM.
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IIpn ycranoBke npeobpa3oBaTeis Ha 00BEKTE, a TAKXKE PH yCTPAaHEHUH HEUCTIPABHOCTEH M TEXHUYECKOM OOCTY)KNBAaHUN
HEO0OXO0ANMO OTKIJIFOYHTH €r0 OT CETH ITUTANHSL.

He nomyckaercda nonajaHue BIard Ha BBIXOAHBIE KOHTAKTHI Pa3beMOB W BHYTPEHHHE DJIEKTPOHHBIE JJIEMEHTHI
KOHTpOJUIepa. 3aIlpeIlaeTcsl MCIOIb30BaHUE IMPeoOpa3oBaTesls B arpeCcCUBHBIX Cpelax ¢ CoAepKaHUeM B aTMoc(hepe KHCIIOT,
nien04en, Macen U T. IL

[Monxmiouenne,  peryimpoBKa H  TeXOOCHyXHBaHHE  IIpeoOpa3oBaTeisi  JODKHBI  HMPOW3BOXUTHCS
KBAJM(UIMPOBAHHBIMY CIICLIMAINCTAMH, W3YYMBIIUMH HACTOAIIEE PYKOBOJCTBO IO AKCILUTyaTalWH.

ITpoeKTHPOBIINKOM CHCTEMBI JOJDKHBI OBITH MPEAYCMOTPEHBI BCE MEPHI JJIsl CHI)KEHHS PUCKa BO3SHUKHOBEHHS aBApUIHBIX
curyatid. [Ipu paboTe B MPOMBIIIIEHHBIX CETAX CBSA3U JOKHO MCIONB30BATHCSI 000PYA0BaHUE IS 3AIUTHI OT
NepeHanpsHKEHUH JIMHNH TMTaHUS U CBSA3H.

[Tpun Hanaake nepes 3ammyckoM HEOOXOIUMO YOennThCsl, YTO MIMTAHUE U LIETN CBA3M UCIpaBHBI. Ha xiemmax
IpeoOpa3oBaTess JOJKHBI OTCYTCTBOBATH BHICOKHE ITOTEHIMAIIBI HATIPSDKEHUS], B CETSX CBSI3H HE JIOJKHO OBITH KOPOTKHX
3aMBIKaHUH 1 TIEpEeKOCOB HaIpshKeHHs 6oree 5 B OCTOSIHHOTO TOKA.

enu nutanus npeobpa3oBaTesst 3alMIIEHBI MEIIEHHBIM IpenoxpanuTeneM 0.5 Ammep.

TOJIBKO

6. XapakTepHble HEUCIIPABHOCTH U
aBapuiiHbIC CHTyAllUH

Ennncreennas ommbka B paboTe npeodpas3oBatens - 3TO cO0i SHEpProHe3aBUCHMON ITaMATH WM HaMATH Iporpammel. [Ipn
BO3SHMKHOBEHHH JTHX OLIMOOK Tporieccop IpeoOpa3oBaresisi 3aluChIBACT CONPOBOJUTENBHBIC IapaMeTpbl OIIMOKH B
COOTBETCTBYIOIINE BXOHBIE PETHUCTPHI TaOJMHMIBI IApaMETpoB, JOCTYNHBIX JuIs mpocMorpa B Modbus-ycrpoiictBa
npeodpa3zoBaternst. Onucanue napaMeTpoB cM. B TabI. 6 1 7.

Kak yka3zaHo BblllIe, KOHTPOJUIEP MOCTOSHHO MPOBEPSIET MACCUBBI XpaHEHUs NaHHbBIX. IIpoBepsercd Auana3oH 3Ha4YEHUN,
Oe3omacHbIX A ycraHoBkH, mposepsiercst CRC maccuBa, mpoBepsieTcss caMo 3Ha4eHHe, KOTopoe ayomupyercs B 3-x
MaccuBax. [Ipy HATMYUN €MUHIIHOTO U OoNMbIMHCTBA ABOMHBIX cOoeB EEPROM mponcxoaut BoccTaHOBICHHUE JaHHBIX. [Ipn
HEBO3MOXHOCTH BOCCTAHOBJICHHUSI KOHTPOJUIEP 3aIMCHIBACT B MaMATh OE30MacHBIC 3aBOJCKNE 3HAUEHHs. TakxkKe IpoBepseTcs
nocekTopHo  ¢upm-mamsate nporpamMm  Ha CRC, 3nauenme CRC xpannTes B TpEX CHENMANBHBIX  PETHCTpax
SHEProHe3aBUCHUMON maMsTH. OTCyTCTBHE OMIMOOK O3HA4YaeT HOPMAIbHYIO 3aIIUTY M COXPAHHOCTh JaHHBIX HaMaTt. Ilpm
BO3SHMKHOBEHHU OHIMOKHM €€ rapaMeTphl 3alMCHIBAIOTCS B AHAJIOIOBHIE BBIXOABI M, TAKUM 00pa3oM, IO CETH CTaHOBUTCS
BUANMOM ITOCIIEAHSS OMMOKA TaMsATH KOHTpOJIepa.

[Ipn BO3HMKHOBEHMH MOJOOHOW aBapuu cOpockTe muTanue. Eciam mocie cOpoca muraHust OmMMOKKM He cOpachIBaroTcs,
MIPON30IIEN HEMONPAaBUMBIHA cOOi M HEOOXOIUMO MEPEIPOLIUTE KOHTPOILIEP.

Jis mepenpoIlyBKYA HCToNb3yercss nporpamMmatop AVR 1 oHa JODKHA OCYIIECTBISATHCS KBAIM(HUIMPOBAHHBIM B ITOU
00J1aCTH CHIENHUAINCTOM, HHAYE BO3MOXKHA II0pYa MUKPOKOHTPOIIJIEpa Ipeodpa3oBaTeIs.

Taoauna 6. Onucanue MaccuBa.

Ne i/ Maccus Onucanue

1 Maccus 0-2 Ommbka B MacCHBE PETUCTPOB.

2 Maccus 3-6 Omrbka B MaccuBe JyOJIMKATOB SYCEK.

3 Maccus 7-9 Ommoka B MaccuBe xpanenuss CRC dunr-namsra.

4 Maccus 10 Ommbka B ceKkTope (pIIII-naMsITH
Taoauna 7. Onucanue THNA OMMOOK MAMSITH.
Ne Onucanue JleiicTBue onepaTopa Curyauus
/1

3HaueHHe PerucTpa BHIXOIUT 3a IIpeielibl Auana3ona. Exunnanas ommoka VHunuupoBaTh IPOBEPKY Ha 1

[IOMEX 03I IIEHHOCTE CHCTEMBI -
[IPOBEPUTH SIKPAHUPOBAHHUE,
3a3emiieHHe Kabereil u mkada,
YCTPaHUTb GIIH3KOE K
Ipe06pa3oBaTeNo PaCIOIOKEHUE
KOHTAaKTOPOB B IIKady, HATHIHE
Ipo0OEB U HEHCIIPABHOCTEH B
0JI0Kax MUTaHUS U T.IL.

HCIIpaBJICHA.

3HadyeHHEe perucrtpa B 3-x MaccuBax XpaHEHU BBIXOAUT 3a IIPEACIIbI TUarna3oHa.

Cwm. 1.5. Jlng cirygaeB c60st Bo (-

2 Tpoiinas onmoka - 11t EEPROM peructpy IpHCBOSHO 3HAUCHHE 110 YMOJYAHUIO. NaMSATH - IIE€PEnpOIIMBKa

Jlist FLASH - xoHTpoJuIep npuBenéH B 6€301acHOE COCTOSHHE JUISL CHCTEMBIL. MHUKpOIIpoLeccopa.

3Ha4yeHHe PErUCTPa BBIXOJUT 3a IPE/IelIbl Auana3oHa. JIononH1TenbHO Cwm. 5.
3 IIPHCYTCTBYET OIIMOKA 3HAUEHUS B OJJHOM U3 2-X OCTABIINXCS MAacCHBOB. J|BoitHas

omOKa HCIpaBiIeHa 1o npusHaky nposepku CRC.

3Ha4yeHHe PErUCTPa BBIXOJUT 3a IPE/IelIbl Auana3oHa. JIononH1TenbHO Cwm. 1.5. Jlns cirygaeB c60st Bo (-
4 npHCyTCTBYeT omubka quanazona ui CRC B octanbHbIX MaccuBax. TpoiiHas MaMATH - TIEPENPOLINBKA

ommoOka - it EEPROM peructpy nprucBoeHO 3HadeHHE 10 yMOTIaHHIO. [yt MHUKpOIIpoLeccopa.

FLASH - koHTpoJuIep IpuBeEH B 6€30macHOe COCTOSIHUE JUIS CHCTEMBL.
5 3HadeHHe perucTpa orimuaercs or 2-x apyrux. CRC B 1pyrux maccusax Cwm. 5.

npaBWIbHBIA. EnuHIYHAs omIOKa HCIlpaBlieHa

3HadeHue 3-X perucTpos orimdaercs Apyr ot gpyra. CRC Bcex perucrpos Cwm. 1.5. Jlns cirygaeB c60st Bo (-
6 HenpaBUWIbHBIA. TpoifHast ommOKa - perucTpy IPUCBOCHO 3HAYEHUE 10 YMOTYAHUIO. | HAMSTH - IEPEIPOIIHBKA

MHKpOIOIeccopa.

7 3HadeHue perucTpa orimuaercs or 2-x apyrux. CRC peructpa npaBuibHbIi. Cwm. 5.

JIBoiiHas omrbKa UCIIpaBIICHA.

3HadeHue perucTpa orimyaercs ot 2-x apyrux. CRC Bcex perucrpos Cwm. 1.5. Jlns cirygaeB c60st Bo (-
8 HenpaBUIbHBIA. TpoifHast omMOKa - perucTpy IPUCBOCHO 3HAYEHUE 10 YMOTYAHUIO. | HAMSTH - IEPEIPOIIHBKA

MHKpOIpOIeccopa.

9 O6Hapy)XeH HEHCIIPaBUMBIH cO0il eeprom - s;taeek KOHTpouis namstH flash : ITepenponmBka MUKPOIIPOIIECCOpa
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xoHTponb flash HeBo3MOXKEH
10 Ob6HapyxeH cOoii cexTopa (GII-namsTy nporpaMmsl. Heobxonuma [IepenpomBka MUKpOIpolieccopa 10
3aMeHa/IeperpoBKa MUKPOIIPOI[eccopa Ha OCHOBHOM IIaTe KOHTPOILIEpa.
HEITPABUJIbHBIN BBOJI OTTEPATOPOM 3HAUEHI S JInst ycTpaHeHus ITOJO0HBIX OIINOO0K 11
B3AMMO3ABUCUMOI'O PETUCTPA (manpuMep, BBOJ MHHUMAIEHOTO BO3MOKHO OpPraHH30BaTh KOHTPOJIb
11 OrpaHHYEHUS TEMIICPATYPHI BHIIIE YeM MaKCUMaIbHOE OrpaHMYeHHEe TeMIIepaTypsl). | 3HadeHuil cpencrBamu CKAJIA-
BozHuKaeT IpH BBOJE 3HAUEHHUIT 10 CETH, TAK KaK B 9TOM CIIydae CIOKHEe CHCTEMBI.
OpraHU30BaTh KOHTPOJIb JOIYCTUMBIX 3HaueHUH. IIpu oOHapyeHHH OMIOKI
KOHTPOJLIEP BHICTABIISCT 3HAUCHUS I10 YMOJYAHUIO.
IToBTOpHOE OOHApYKEHHE paHee IMOSIBISBIICHCS OIHOKA. 3aIUChIBAaeTCs OUH Pa3 HeobOxomuma 3aMena/mepenpommBka | 14
12 U cKopee Bcero, o0o3HadaeT cooiubli cexTop DCIIII3Y mmm I13Y MHKPOIPOLECCOPA HA OCHOBHOM
MHKPOKOHTPOJLIEPA. IuIaTe KOHTpOJIepa.

B Ta6J'II/IHe 8 ommcaHbl HCUCIIPABHOCTHU IUIAThI KOHTPOJUICpA U BO3MOXKHOCTH 1O UX YCTPAHCHHUIO.

Ta6auna 8. /IuarHocTuka BO3MOKHbIX HEHCIIPABHOCTEI MJIAThI KOHTPOJLJIepa.

IU(POBOro BXoja Win
BBIXOJIA.

: Onucanue

Ne

n/n

1 He ropur cseronuon 1. OrcyrcrBue nutanus miatel 24B. [IpoBepbTe NCTOYHUK MUTAHUS WM IPELOXPAHUTEND.

«PWR»

2 He muraer cseroguon 2. O1cyTerBue muTanus Mukpomnporeccopa. Jkammep J1 «PWR» npu npoBepke 1 paboTe J0/DKEH OBITh YCTaHOBIICH.
«APP» wnmm nepuon ITpoBepbTe mUTaHUE B KOHTPOIBHBIX Toukax 5V1 (5B), 3V3 (3.3B) otHocuTensno GO. OHO HOJDKHO OBITh B Ipefenax 5
€r0 MHT'aHUS CUJIBHO n 3.3 +/- 0.1B cooTBeTCTBEHHO.
ornmyaercs ot 1 ', 3. HeuncnpaBen Mukponpoueccop. OTIpaBbTe B PEMOHT.

4. CO6oii mporpaMMHOro obecredeHns: MEKporporeccopa. I[lepenpomnieiite Wi OTIpaBbTe B PEMOHT.

3 Ot1cyTcTBUE 1. ITnoxoit KOHTaKT B pa3béMe. BoIkitounTe NuTaHKE MIaThl. BhITaluTe U BCTaBbTE A0 ynopa miaTy aucies. [Togaiite
MOKa3aHUil AUCILIes. IUTaHHe Ha KoHTposuIep. [Ipn HeoOX0oaUMOCTH BO3MOXKHA IpoIaiika pa3béMa KBATU(QUIUPOBAHHEIM CIIEIHATACTOM.
HenpasunbsHoe 2. OrcyTcrBue nuTaHus auciuies. [IpoBepbTe HaaM4ue NUTaHUS HA HOXKKaxX 1 u 2 pa3péma. IIpu oTCYyTCTBUM IUTAHUS -
0TOOpaXkeHHE TEeKCTa HEUCIIPABHOCTD IIAThl KOHTpOIIepa. OTIPaBbTE B PEMOHT.

LCD nucmieem. 3. HeucrnpaBHOCTH JucCIIIest. 3aMEHUTE HEUCIIPABHBIN TUCIIIICH.
(U1 KOHTPOJLIEPOB € 4. CunbHbIe TOMEXH (BEPOSATHO, OT YaCTOTHOTO Ipeobpasopatens). HeoOXoauMo ynaIuTh HCTOUHUK IOMEXH Ha
JUCIIIESIMH) MAaKCHMAaJIbHO BO3MOXKHOE PACCTOSHUE, DKPAHUPOBATh CUJIOBBIC IPOBOJIA, H T.IL.

4 Ot1cyTcTBUE 1. IIpoepbTe Hamuue nutanus 24B. OHO NOIDKHO OBITh B mpenenax +/-50%.

BKIIFOUEHUS 2. OtkirounTe Harpy3Ky u nuranue u nposepsre K3 Ha Beixoze. I[Ipn nammunn K3 nposepbTre cynpeccopsl Ha BBIX0O[E

WK OTHPABbTE IUIATY KOHTPOJUIEPA B PEMOHT. Bosmoxnas TIpuYrHa NOABJICHUSA K3 - HEMPaBUIIBHOC NMTOJCOCANHEHUE
BHCITHUX I_ICHCI\/'I, ITOSIBJICHHEC BHEITHETO BBICOKOI'O MOTCHIHMAJIa HAa BBIXOOEC.

OTCyTCTBHE CBSI3H 110
uHTepdeicy
RS-485.

IIpu HopManbHOM 00MeHe MacTepa ¢ ycTpoiicTBaMu, MHTaloT noouepénno ceeroguoas! TX u RX. TX muraer
npu nepeaaye u3 Ethernet B RS-485, RX muraer npu nepeaaue n3 RS-485 B Ethernet. Ecaiu 3Toro He
MPOUCXOJHT, TO:

1. IIpoBepbTe cBsA3b ¢ mpeobpa3oBareneM 1o cetr Ethernet, onpocus BHyTperHee Modbus-ycTpoiicTBo
peoOpa3oBaTeIIs WM 3aiiis Ha BeO-uHTepdelic. Ecim cBs3u HeT, He0OXOAUMO HCKaTh OMMOKY B HACTPOHKAaX CETH
Ethernet. ITpu HeobxoauMocTH cOpOChTE HACTPOHKH Ha 3aBOJICKUE M HACTPOIITe IpeoOpa3oBaTelb 3aHOBO.

Ecau Mmuraer ToabK0 oauH u3 ceeroauoaos TX uwan RX:

2. IIpoBepbTe MOIIPHOCTS NOAKTIOUCHNUS JIMHUK RS-485. JIunus A nomkHa ObITh OJKIIIOYEHA Ha BCEX YCTPOUCTBAX
ceTH K kieMMa A, +, RX+ u T.11. IIpnuéM HeKoTopble IPOU3BOIUTEIH ITYTAIOT «+» H «-».

3. IIpoBepbTe ceTeBoit aapec Ha ycTpoiictBax cetu RS-485.

4. IIpoBepbTe MapaMeTphl IIOPTa CKOPOCTh, YETHOCTD M KOJIUIECTBO CTOI-OUT, yCTAaHOBIICHHEIE Ha IIpeoOpa3oBarelie U
ycTpoiictBax cetdt RS-485. OHM 10KHBI COBIIaaTh.

6. IIpoBepbTe MpaBUIBHOCTH ycTaHOBKH kamiepa « ENDy. ITpu ycranoBke mpeoOpa3oBaTerns Ha KOHIIE TUHUH CBSI3H
Joxamiep «k END» MoxkeT OBITh yCTaHOBIICH (HE00s3aTeNIBHOE YCIOBHE Ha 3TOH CKOPOCTH), B IPOTHBHOM CIIydae - CHSAT.
7. Iocmotpurte j0ru oomeHa. BosamoxeH HenpaBuibHbli ocuéT CRC, mopsiaok ciegoBanus 6aiToB B ClIOBaX,
HENPaBUIBHBIHN aJjpec NN 3HAYCHHE JaHHBIX.

8. ITocmotpute ocrumiorpadoM orudaronryto curuana. OpoHTH! U CHanbl ODKHEL OBITh He 6onee 10% Oura. B
IIPOTUBHOM CIIydae HeoOXO(iMa IIPOBepKa JIMHUY CBS3H.

9. OTKJII0YHTE BHEUIHIOI JIMHUIO U cHUMHTE JKamiiep «kENDy, ecin oH ycraHoBiieH. Ha KOHTakTe «A» J0JDKHO OBITh
HaIpspKeHHe OKoJo +5B oTHOcuTeNnsHO KOHTaKTa «By. [Ipy HECOOTBETCTBHH ITOKa3aHUH HEOOXOAUM PEMOHT.

10. ITpoBeppTe MuTaHHE B KOHTPOIBHEIX Toukax SV1 (5B), 3V3 (3.3B) ortrocurensro GO. Jxammep J1 «PWR» npu
IpOBepKe U paboTe TOIDKEH ObITh ycTaHOBIeH. [Ipy OTCyTCTBHU MUTaHHS HEOOXOIUM PEMOHT IIpeoOpa3oBaTells.
ITposepsTe nutanue Ha Beixoge DC/DC npeobpa3oBartens Ha KOHTPONIBHBIX Toukax5 V2 u GND2. IIpu otcyTcTBHH
nutanus 5B Ha Beixone DC/DC npeobpa3oBatelis Ipy HAJIMYUK 00LIEero NuTaHus SB Ha BXoJie HEOOXOJHM PEMOHT
peoOpa3oBaTes.

7. HHopsanok padoTsl.

Copoc Ha 3aBo/ICKHE HACTPOIKN M HACTPOiiKka nmpeodpa3oBaresisi. [Ipu norepe nmpeodpazoBatens B JIOKaIbHON CETH WIH
HACTpPOWKE MOXXHO BOCHOJIB30BAThCS KHOMKOM cOpoca. Jysi 3TOro Hajmo OTKIIOYWTH NHTaHWE NpeodpasoBaTens, HaKaTbh
KHOIIKY, II0/1aTh TUTaHUE Ha MpeoOpa3oBaTeNb U JOKAaThCsl MUTaHus HHAUKaTopa «APPy. Tlocie 3Toro MO>XHO COeTUHNTHCS
¢ mpeodpaszoparenem OPC-cepBepom 1o aapecy 192.168.0.222 (B ceT HEe TOMKHO OBITh YCTPOWCTB C TAKUM JKE aIpecoM) U
HACTPOUTH aJIpec npeodpa3oBaTessi Ha MPOSKTHBIH. MOXKHO IOJICOEIMHATS Peodpa3oBaTedb K KOMIIBIOTEPY HalpsMyto 0e3
KOMMYyTaTopa npsiMbIM natdkopzom. Kondurypamus s padots! ¢ npeodpasosarenem mist OPC-cepepa Mucar Haxonures
Ha calite www.elstars.ru Ha ctpaHuIe mpoaykra. Bo3smoxkHo ucrons3oBanue nemMo-Bepcun OPC-cepBepa.

Jli1s paboThI B IpOEKTE UCTIETYEPH3aK Ha/l0 HACTPOUTH (CM. CITMCOK CETEBBIX ITapaMEeTPOB Jaiee):

IP-agpec mpeoGpa3oBaTensi - JODKEH OBITh OTIMYEH OT JAPYTHMX YCTPOMCTB WIIM B COOTBETCTBHH C IpoekToM. Ilo
ymormganmo 192.168.0.222. Copoc Ha ajgpec 0 YMOIYaHHIO - KHOIIKOW cOpoca Npu mojaye MUTaHWsI, CM. a03a1l BhILIE.
Macka ceTH - 1o ymonuanuro 255.255.255.0

MAC-agpec npeoGpa3oBaTes - He JOIDKEH coBnaaath ¢ MAC-anpecaMu Ipyrux yCcTpoicTB, 0co00e BHUMaHHE 00paTHTh
Ha nipeoOpa3oBatenu Elstars, Haxonsmuecs B qanHo# cetn. He pexomenayercst u3sMeHsTh niepsbie Tpu cnoBa MAC-anpeca.
Azpec 0CHOBHOIO HLTI03a - 110 yMoyaHuio 192.168.0.1, agpec koMmMyTaTopa J0KaIbHON CETH.
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Ckopoctb B cetn RS-485 - mo ymomuanmio 9600. PexomeHgyeTcss NpOeKTHPOBATh MOJ 3Ty CKOPOCTb. BONBIIMHCTBO
CETEBBIX YCTPOUCTB pabOTAIOT HA ATOW CKOPOCTH, MUHUMAJIBHOE KOJIIMYECTBO OMMOOK, Oombast [ytnHa ceTd - 10 1000 M.
YETHOCTH - TI0 YMOJYAHUIO HET KOHTPOJIS YETHOCTH (KaK M sl OOJBIIMHCTBA YCTpOWCTB). TakKe MOCTYIHBI 3HAYCHHUS
EVEN (1 - korTpOns yétHoctr) 1 ODD (2- KOHTpOJIb HEYETHOCTH).

KonuuecTBo cTON-0UT - 110 yMOIYaHUIO 1. KaK 1 JuIs OOJBIIMHCTBA CETEBBIX YCTPOMCTB). JIOCTYITHO TakXkKe 3HauYeHHue 2.
IP-agpec BHemHero ceppepa mo yMoI4aHuio - o ymonyanuio 192.168.0.220. Tyna OyayT oTnpaBisiTbCsi NPUHATHIE 11O
RS-485 makersl, ecu BXxonsmux 3anpocoB co croponsl Ethernet ve mocrynasno.

MAC-agpec BHelIHEro ceppepa 1o yMOJT4aHHIO - OTOT ajpec OyaeT yka3aH IpH OTIPaBKe UCXOAAIIMX COOOILIEHUH, ecin
BXOJISIIIMX 3ampocoB co cropoHsl Ethernet ve moctynaio.

ITopT npuéma BHenIHero cepsepa no ymoa4anuio - o ymomuanuto 1001, xax B nporpamme «Tibbo VSP Manager». Ha
9TOT TOPT cepBepa OyAyT OTIIPABIATHCS NpUHATHIE M0 RS-485 makersl, ecnn BXOISIMX 3a1ipocoB co croponsl Ethernet na
npeoOpa3oBaTesb HE MMOCTYIAI0. BHemHMit cepBep JOMMKEH CIymaTh BXOISIIUE MTAKeThl Ha 9TOM IIOPTY.

Cocrosinue uugposoro Bbixona. IIpu Heooxogumoctr B OPC-cepBepe MOXKHO HACTPOUTH COCTOSTHUE LU(PPOBOTO BBIXOAA
DOLl.

NunuBuayaibHbIi HOMep Mpeodpa3oBaTeisi - YTOOb! OTIIMYAThH JTaHHBIN [TPeoOpa3oBaTelb OT JPYTrUX, MOXXHO NPHUCBOHUTH
emy nuuHbIi HoMep oT 0 10 1000 B COOTBETCTBYIOILEM PETUCTPE.

[Mocne 3amcn mapameTpoB, HEOOXOAMMO HOAOXKAATH OHY MUHYTY, ITOKa IapaMeTpsl 3amuinytcs. [Ipn oTcyrcTBun oOMena
npeoOpa3oBaTelb Iepe3arpy3urcss U Oyner paboraTe Ha HOBBIX HacTpolkax. Ecim oOMeH mponoikaercsl, MpUHYAUTEIBHO
repe3arpy3urh npeodpa3oBaTelb MOXKHO, ycTaHoBHB sueiky «Ilepesarpyska» B 1. (Ilpumeuanue: nexoropbie CKAJIA-
CHCTEMBI IIOXO OTITYCKAIOT KHOIIKY IIepe3arpy3ku, B Pe3yJbTaTre IpeoOpa3oBaTelb MOXET JOJIT0e BpeMsl HE MOSBUTHCS B
CeTH Tocie mepe3arpy3ku. B 3ToMm ciydae HY)KHO OTKIIIOYMTH HAa HECKOJIBKO MUHYT omnpoc npeoOpasoBatenst CKAJIA-
CHCTEeMOW, W/winm cOpocuTh NHTaHWe IpeobpaszoBarens. Eciam mposBisercs Takod 3QdekT, HacTpoiKy M mepe3arpy3ky
npeoOpa3oBaTest JTydll Ipon3BoauTh uepe3 uarepdetic OPC-cepsepa).

8. KoHTpoJIb M ynpaBJieHHe B CUCTEMe JUCIIeTYePU3aluu.
Bce mapamerpsl, He0OXOIMMBIE JJIsI KOHTPOJIS M yIPaBJICHHS, JOCTYIHBI JJIs 3aIMCH M CYNTHIBAHUS U3 CETH 10 IPOTOKOITY
Modbus RTU. IMognepxuBarorcs GpyHKIuU 1-6.
Buyrpennee Modbus-ycrpoiicto (Device) npeobpa3oBaTest BIsIeTCS HOMUMHEHHBIM yCTpoiicTBOM - CidiiBoM (aHri. Slave).
Benymium ycrpotictBoM - Mactepom (anri. Master) MoKeT OBITh IIepCOHAIBHBIH KOMIBIOTEp ANCIIETIEPA, ITAaHETh
YIIpaBIICHUS WX IPYTO€ YCTPOUCTBO, 00Jafatomiee mogo0HoH hyHKIHUEH.
Bo Bpemst oOMena npeoOpaszoBartells BO3BpAIIAeT OTBET C COOOIIEHHEM 00 OIInOKe:

e  IIpH BBIXOJE 3ampoca Macrtepa 3a npenensl [uana3oHa aipecos;

e IIPH IOIBITKE YCTAaHOBUTH MapaMeTp 3a IpaHULel pa3peliéHHOro Anaras3ona.

[Ipeobpa3oBaTeinp He OTBEUAET HA 3aIPOC, €CIM KOHTPOJIbHAS CyMMa COOOIIEHHUS HE COOTBETCTBYET BHIUMCIICHHOH.

B s1ux cimydasix cranmaprtHas nporpamma aucnerdepusanun win OPC-cepBep BBIBOANT Ha 3KpaH COOOIIeHHE 00 onInoKe.

Cornacno crnierudukammu Modbus V1.1 nanHele pa3nensiorcs Ha:

e sYEHKH - TaHHBIC pa3MepoM | OUT, TOCTYITHO YTEHHE M 3aIIHCh;
e PETHCTpHI - JaHHbIE pa3MepoM 2 OaiiTa, JOCTYITHO YTEHUE U 3aIHCh;
e 1udpoBBIe BXOABI - JIIOObIE JaHHbBIE pasMepoM | OWT, ISt KOTOPBIX AOCTYITHO TOJIBKO YTCHHE;
e QHAJIOrOBBIEC BHIXOJBI - JIIOOBIE TaHHBIE pa3MepoM 2 Oaiita, IIst KOTOPBIX JOCTYITHO TOJIBKO YTEHUE;
Hekotopsie nepeMeHHbIE B IESX HOBBIICHNS! TOYHOCTH TIEPEIAIOTCsl TOMHOXEHHBIMU Ha 10.
D¢ dexTrBHOCTE 0OMEHA MOBBIIIAETCS IPU UCIIONB30BAaHUH I'PYIITOBBIX 3anpocoB. [Ipu aTom Mactep 3ampammsaer, a
CmiiB nepegaér cpasy IpyIny OJHOTUIHBIX IapaMETPOB.

Y CTaHOBIIMK CHCTEMBI MOJKET BOCIIONIB30BaThCs OeciuiaTHoi kKoHurypanueit s Master OPC UNIVERSAL MODBUS
SERVER DEMO Ha 32 TO4kH BBOZA-BEIBOAIA CO BCEMH MTapaMeTpaMu CUCTEMBI. J{JIs MOJTHOrO AOCTYIIA K apaMeTpam
KOHTPOJISI ¥ YIIPABIICHHUS OECIUIATHO MPEIOCTABIISACTCS TOTOBEIH mpoekT Bu3yanu3anuu B CKAJIA-cucteme MASTER-
SCADA. x MoxHO ckayaTh Ha caiite npousBoauTens https://elstars.ru/

Tabaunna 9. Cnucok napamMeTpoB, J0CTYIHBIX 1/ IPOCMOTPA M U3MEeHEHHs. (B Kiaaccuyeckux cucremax Modbus HykHO 100aBUTh 1 K KaxKaoMy

aapecy)
3aBog-
Ne Tun nan- | Anpec Anpec cKast M, Matc. Omica-
Wmst mapamerpa 3Hade- | 3HAUeH | HUe (CM.
n/m HBIX dec hex ycra-
HHUE ue MEHI0)
HOBKA
0 ITEPE3AI'PY3KA bool 256 0x100 0 0 1
1 ABTOIIEPE3AT'PY3KA (1ipu 0oTCYTCTBHH CBsi3H B Ted 1 MuHyTHI) | bool 257 0x101 1 0 1
2 DO1 BKJIIOUNTDH bool 258 0x102 0 0 1
0 KOHTPOJIb COCTOSHHIA BXOJIA 1 bool 512 0x200 0 1
1 — Bkiro4eH (3aMKHYT), 0- BBIKITIOYEH (Pa30MKHYT)
1 KOHTPOJIb COCTOSHHIA BXOJA 2 bool 513 0x201 0 1
1 — BKiIrO4eH (3aMKHYT), 0- BBIKIIOYEH (Pa30MKHYT)
0 | IP-AZIPEC BAWT 1 (CTAPIINN) [uinti6 [ 768  [o0x300 [ 192 [0 | 255 |
10
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1 IP-AJIPEC BAWT 2 uintl6 769 0x301 168 0 255
2 IP-AJIPEC BAWT 3 uintl6 770 0x302 0 0 255
3 IP-AJIPEC BAUT 4 (MJTAZIILINI) uintl6 771 0x303 222 0 255
4 MACKA CETH BAWT 1(CTAPIIMI) uintl6 772 0x304 255 0 255
5 MACKA CETH BAWT 2 uintl6 773 0x305 255 0 255
6 MACKA CETH BAWT 3 uintl6 774 0x306 255 0 255
7 MACKA CETH BAWT 4 (MJIAJIIININ) uintl6 775 0x307 0 0 255
8 MAC-AJIPEC BAWT 1 (CTAPILHN) uintl6 776 0x308 88 0 255
9 MAC-AJIPEC BANT 2 uintl6 777 0x309 89 0 255
10 MAC-AJIPEC BAWT 3 uintl6 778 0x30A | 90 0 255
11 MAC-AJIPEC BANT 4 uintl6 779 0x30B 0 0 255
12 MAC-AJIPEC BANT 5 uintl6 780 0x30C 0 0 255
13 MAC-AJIPEC BAWT 6 (MJIAJIILINN) uintl6 781 0x30D 1 0 255
14 AJIPEC OCHOBHOT'O IIIJTFO3A, BAWT 1 (CTAPILMI) uintl6 782 0x30E 192 0 255
15 AJIPEC OCHOBHOTO IIIJTIO3A, BAWT 2 uintl6 783 0x30F 168 0 255
16 AJIPEC OCHOBHOT O IIIJTIO3A, BAWT 3 uintl6 784 0x310 0 0 255
17 AJIPEC OCHOBHOTO IIIJTIO3A, BAWT 4 (MJIAJIILINN) uintl6 785 0x311 1 0 255
18 CKOPOCTD RS-485, xbut/100 uintl6 786 0x312 96 12 2304 262(1)00:
6
19 YETHOCTD, 0- ner kontposs uétnoctu, 1- EVEN ( koHTpoInh uintl6 787 0x313 0 0 2
4éTHOCTH), 2- ODD ( KOHTPOJIb HEYETHOCTH).
20 KOJIMYECTBO CTOII-BUT uintl6 788 0x314 1 1 2
21 VHJINBUY AJIbHBI HOMEP ITPEOBPA3OBATEJIS uintl6 789 0x315 1 1 1000
22 IP-AJIPEC CEPBEPA BAWT 1 (CTAPILUI) uintl6 790 0x316 192 0 255
23 IP-AJIPEC CEPBEPA BAMT 2 uintl6 791 0x317 168 0 255
24 IP-AJIPEC CEPBEPA BAWT 3 uintl6 792 0x318 0 0 255
25 IP-AJIPEC CEPBEPA BAWT 4 (MJIAIILINI) uintl6 793 0x319 220 0 255
26 MAC-AJIPEC CEPBEPA BAWT 1 (CTAPIINI) uintl6 794 0x31A | 0xD4 0 255
27 MAC-AJIPEC CEPBEPA BAWT 2 uintl6 795 0x31B 0x3D 0 255
28 MAC-AJIPEC CEPBEPA BAIT 3 uintl6 796 0x31C 0x7E 0 255
29 MAC-AJIPEC CEPBEPA BAWT 4 uintl6 797 0x31D | OxES 0 255
30 MAC-AJIPEC CEPBEPA BAIT 5 uintl6 798 0x31E 0x2B 0 255
31 MAC-AJIPEC CEPBEPA BAWT 6 (MJIAJILLIVI) uintl6 799 0x31F 0x9F 0 255
32 ITOPT CEPBEPA 11O YMOJIYAHHWIO uintl6 800 0x320 1001 0 65535
1 OUINBKU IMTAMSTH. KonudecTBo 3a(h)MKCUPOBAHHBIX OIIHOOK uint16 1024 0x400 0 65535
TIAMSITH.
2 IMMOCJIEJHS S OHINMBKA - Maccus onm6ku (cM Tabmmma 6 ) uintl6 1025 0x401 0 65535
3 TMMOCJIEJHS S OLIMBKA - Peructp onmbku (cMm Tabmuma 7) uintl6 1026 0x402 0 65535
4 TMMOCJIEJHS S OLIMBKA - Cutyarus onmoku (cM Tabmuma 7) uintl6 1027 0x403 0 65535
5 IMOCJIEHSA S OHIMBKA - PesynbraT onmmbku (cM Tabmumna 7) uintl6 1028 0x404 0 65535
6 KOHTPOJIbHASI CYMMA ITPOI'PAMMSBI. Ciyxut ais uintl6 1029 0x405 0 65535
KOHTPOJISI BEPCHHU IIPOrPaMMBI U JIETAILHOCTU YCTAHOBIICHHOIO
3aBozckoro I10. IIporpaMmHoe obecredenne Ipu Co3TaHuu
TeCTHpPYeTCs Ha 3aBofe-u3roropurene. KontpoapHas cymma
TectrpoBanHoro 10 npu coBnajeHuu ¢ 3aIUCaHHBIM B
KOHTPOJLIEP IOATBEPIKIaeT TapaH THU H3rOTOBUTEIS.
7 ID ycrpoiictsa. Unentuduxarop Elstars 900 ms ES2 uintl6 1030 0x406 0 65535 900
8 Koui-Bo UDP nakeToB, IpHHATHIX C MOMEHTA NT€pe3arpy3Ku uintl6 1031 0x407 0 65535
9 Kou-Bo TCP nakeToB, HpUHATBIX C MOMEHTA IIepe3arpy3Ku uintl6 1032 0x408 0 65535
10 Koin-Bo RX nakeros, npuHATHIX U3 cetn RS-485 ¢ MomeHTa uintl6 1033 0x409 0 65535
Iepe3arpysKu
11 Koun-Bo TX nakeroB, oTnpaBieHHbIX B ceTb RS-485 ¢ MoMeHTa uintl6 1034 0x40A 0 65535
nepe3arpysKu
12 Koun-Bo onm6ox Modbus npu o0paiieHnn K BHyTpEHHEMY uint16 1035 0x40B 0 65535
YCTpPOHCTBY IIpeoOpazoBaTelsi C MOMEHTA IIepe3arpy3Ku
13 Jlimna nocnenHero nakera TX, 6aiT uint16 1036 0x40C 0 65535
14 Bpewms nepeauu BHU3, MC uintl6 1037 0x40D 0 65535
15 Bpewms npuéma cuusy, Mmc uint16 1038 0x40E 0 65535

10. Texnuuyeckoe 00CTy:KMBaAHHE.

Heobxomnmo He MeHee pa3a B HEAENIO KOHTPOJIMPOBATH PabOTy CHUCTEM HA NPEIMET OTKIOHEHHS pPErylupyeMBIX
[IapaMeTPOB, MOSABIEHUS TOCTOPOHHUX IIYMOB.
[IpenycmaTpuBaroTcst cieayronme BUAbl TeXHUUECKOro 00CITyKBAHUSL:
- [InanoBsIe paboTsl B 00bEMeE perstamenTa Nel — ouH pa3 B Mecsin
- IInanoBele pabotsl B 00bEMe perniamenTa Ne2 — OIMH pa3 B IOJITOZa IIPH IEPEXoje C 3MMHEr0 Ha JICTHUH PeXUM H ¢
3UMHET0 Ha JIETHUHA PEXHUM.

PEKOMEHJIYEMBII IEPEYEHD PABOT,

IMPOBOJUMBLIX ITPU TEXHUYECKOM OBCJIYKUBAHUN

n/n

Buapl TexHH4YeCcKOro 00CJIy;KMBAHUS U NePeYyHH PpadoT

TO-1. ExxemMecsiuHOe TeXHHYeCKOe 00CTyKUBAHUE

2. IIpocmotp xkypHana aBapuil B CKAJIA-cucreme.
3. IIpoBepka HAJIMYNSI CUCTEMHBIX OIIMOOK, OIIMOOK MaMSITH.

1. TIpoBepka 3aTsHKKN KIIeMM Ipeodpas3oBaTens (MIpy MOI03PEHNH Ha IJIOXOH KOHTAKT).
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2. TO-2. IlosiyrogoBoe TexHU4YECKOe 00CIy:KUBAHME (BECHA-0CEHb)

1. Ouncrka MBUIECOCOM IOBEPXHOCTEH W IUIATHI mpeoOpasoBarens (MPH HEOOXOMMMOCTH WA
YCTaHOBKE B MECTaX CHJIBHBIX 3arps3HCHUNA BO3AYXa).

2. BrmomHeHHE paboOT XKEMECIIHOTO TEXHUIECKOTO 00CTy)KHBaHUS.

IIpoBepka pabOTHI BXOJOB U BEIXOJIOB.

4. Konrtporns Hapaborku. [lpm Hapaborke Oonee 10 mer mpeoOpa3oBaTels  MOXKET OBITh
PEKOMEHIOBAH K 3aMCHE.

W

HpI/I MMPOBCACHUU TCXHUYCCKOI'O O6CJ'Iy)KI/IBaHI/IH IIMTaHUEC OOJIXKHO OBITH OTKJIIOUEHO.
I[J'IH OYHCTKH r[peo6pa3OBaTeJm OT IIbLIIN HGO6XO,HI/IMO OTCOCAUHUTL BCC KIICMMHHKHA U CHATH KOHTPOJJICP C I[HH-pefIKH.
3areM CHATH KPBIIIKY KOHTPOJJIEPA U OTKPYTUTH CaMOPEC3bl, KOTOPBIMHU I1JIaTa IPUKPYUICHA K KOPITYCY.

11. IIpaBuJia XpaHeHUs ¥ TPAHCIIOPTHPOBAHMNS.
XpaHeHue MPOU3BOAUTCS B 3aBOJCKON YIIAKOBKE B CyXOM OTAIUIMBA€MOM BEHTUIMPYEMOM MOMEILEHUH C TEMIIEPATypOH OT 5
110 50 °C 1 OTHOCHTEIBHON BJIAYKHOCTBIO Bo3tyxa He O6ornee 80%, 6e3 KoHaeHcara.
ArpeccUBHBIE IPUMECH B OKPYKAIOLIEM BO3yX€ JAOJIKHBI OTCYTCTBOBATb.
TpaHcriopTupoBaHue MPOU3BOANTCS B 3aBOJCKON YIAKOBKE B TPAHCIIOPTHOW Tape J0OBIM BHIOM TPaHCHOpPTA C 3aIUTOH OT
TIOXIA ¥ cHera. Temmeparypa Bo3Iyxa npu TpancnoptupoBauun ot -50 1o 50 °C, BnaxkHOCTH He O01ee 98 %, 6e3 KoHmeH caTa.
[IpeOriBanue B yCIOBUSAX TPAHCIOPTHPOBAHUS - HE Oosee 3 MecsIeB.

JIucr perucrpanuy H3MEHEHHH.

07.2023 Jo6asnen nporokon TCP. IIporokon UDP nepesenén na 503-it mopt, TCP ycranosnen na 502-ii mopT.

11.2023 ABromepe3arpy3ka Opu OTCYTCTBHM CBS3M B T€UYE€HHWE | MUHYTHI CENaHA OTKIIOYAEMOH IS COBMECTUMOCTU C
HEKOTOpBIMHU THIaMu cereil RS-485.
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