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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 IIporokon UDP - npoctoii 1 He TpeOyIOMmuii cO3JaHNs TIOCTOSHHOTO COEANHEHMS, HE YyBCTBUTEIBHBIN K ITEpephIBaM
B CBA3H.

e  CpoOojanast KOHPUTYpaIMs CBSI3U - OTIPaBKa 3ampoca co cropoHs! Ethernet MoxkeT mporcXoauTh ¢ JII0O0TO ajapeca U

nopra, rpoueccop ES2 3aroMHHT UX 1 OTIIPaBUT OTBET OOpPaTHO.

e [Ilmo3 mpuroneH s nepegadn Komana Macrepa ceTd B 00 CTOPOHBI.

e  BeO-unTepdeiic, MO3BONAIOMNN TPOBOJUTH AUATHOCTHKY pabOTHI M3 JIIOOOH TOYKKM MHUpa Opay3epoM, 0e3 HOMOIIH

CHELMATbHBIX IPOrPaMM.
e [Ipo3pauHocTs NIIIO32 TO3BOJSIET HCIONB30BATH JIOObIE IIPOTOKOJIBI M ONpAIMBaTh JIIOOBIE YCTPOMCTBa,
o aepkuBatorue uarepdetic RS-485: amekTpocy€ranku, CYETINKA TEIIa U BOJBI, U T.IT.

e Bnyrpennee Modbus-ycTpoiicTBO, MO3BOINISIOINIEE KOHTPOJIMPOBATh M HACTPAaWBaTh IIPE0oOpa3oBaTeNlb TEMH JKe
METOAaMH, KaK U Jpyrue ycTpoicTBa cucTemsl aucnerdepusanuu - u3 CKAJla-cucrems! uian ¢ noMomsro OPC-
CEpBEPOB.

JlononHuTENBEHBIE BXOAA U BBIXO/[a MO3BOJISIOT UCIIOIF30BaTh peoOpa3oBaTelb Kak MOy BBOJa-BEIBOJIA.
Berpoennsiit pezucrop 120 OM Ha m1ate ¢ AKaMIepoM BKIIIOUEHHUS.

3amuTa OT NEPENONIOCOBKY, IEPEHANPSKEHNS HA BXOIHBIX LEMSIX MUTaHUS.

3aluTa BHEIIHETO MUTAHUS OT BHYTPEHHEN NEPErpy3Ku U KOPOTKOr'O 3aMbIKAHUS.

Ilepe3arpyska no TaiiMepy B TeueHHE | MUHYTBI IPU OTCYTCTBHH 3aIIPOCOB.

[Ipeobpa3zoBaTeinb COAEPKUT CIIeAyIOUIHNe TUIIB HHTEp(dEHCOoB:
e 2 1 pOBEIX BXOAOB TUMA «CYXOH KOHTAKTY.
o 1 guckpernsiii Tpan3ucTopHbii Beixoa NPN 24VDC.
e RS-485 onromsonmposannsii, 1o 1kB, 1200=115200, ¢ HacTpauBaeMoil Y4ETHOCTHIO M KOIMIESCTBOM CTOI-OUT.
e  Ethernet 10 Mo6wut/c, nporokonsr UDP, ARP, ICMP, HTTP.
e Web-unTepdeiic mist KOHTpOIS pabOTOCTIOCOOHOCTH.
o rpaduueckuii XKKU 128x64 u 4 kHOIKH 1151 pabOThI C MEHIO (B BEPCHH C IIEpEIHEH MaHEIbIO).

2. Texnnveckue XapaKTepUCTHKHU

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

Tabnuma |
I"abapuTtHbIe pa3Mepsl, MM, He Oosee 72x90x62
Macca, rpamM, He Oonee 200
Hanpspxenne muranus, Bonbt 24 V AC/DC or -15 mo + 10%
[Morpebnsiemast MoIHOCTE, BT, HE Oojee 2
Temniepatypa oxpyxaronieii cpensl, "C ot -20 1o +70
BeicoTta Haj ypoBHEM MOpS IPH KCIUTyaTaluy, M, He Oosee 2000

OTHOCHTEIbHAS BIAXKHOCTHh BO3ayxa, %RH, He Gomee

90, 6e3 KOH/ICHCALINH

Crenens 3arpsizHenust no I'OCT P 50030.1-2007

1

CTeneHp 3almThl

1P20

YcroitunBocts k BuOpanuu mo 'OCT P 52931-2008

N2

Ycnosus xpanenns, 'C, %RH ot -25 10 55°C, 10 95%RH 6e3 koHIeHCAIIMI

Bo3moskHocTH nipeodpasoBartens ES2:
e  CHTHAJM3alMs aBapUIHBIX PEKUMOB B CHCTEME AUCIETUEPU3ALINY;
e yuér maketoB HTTP, UDP, RS-485;
e »Heprone3aBucumas namstb 10 100 000 uukioB 3anucu;
e KOHTPOIb HCIPABHOCTH U aBTOMAaTHYECKOE BOCCTAHOBIICHHUE JAHHBIX, PACIOIOKEHHBIX B JHEPIrOHE3aBUCHMOM MaMsITH;
e KOHTPOIb MCIPABHOCTH NAMSITH IPOrPaMM;
e KOHTPOIb BPEMEHH BBINOIHEHHS BCEX MPOrPaMMHBIX U alapaTHBIX MOJYJIEH;
o cBs3b ¢ cucremoid SCADA 1 KOHTpOJIb BCEX aPAMETPOB KOHTPOILIEPA;
e roroBas koH¢urypamust 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 npeodpa3zosaresiio ES2.
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3. KoncTpykuusi 1 MOHTasK peodpa3oBareis.

[Ipeobpa3oBatens npeqHasHAueH Ul YCTAHOBKHM HA AWH-pEHKy 35 MM B mIkad ymnpaBlIeHHS WIH B JIPYroe yCTPOHCTBO CO
CTETEHbIO 3aIUThl HE MeHee [P 21.

[IpeoOpa3oBatens coOpaH B IIACTMACCOBOM KOPITYCE, COCTOSINIEM W3 OCHOBAaHMS W KPBIKH. KphIoiKa coemuHsercs ¢
OCHOBAaHMEM IIpH IIOMOIIM JBYX OOKOBBIX 3amenok. [lmarta momyms mpeoOpasoBarenst ES2 (cm. puc. 16) kpenmres x
OCHOBAHHMIO Kopryca AByMs mypyrnamu. K 6azoBoMy MOy 0 (ONMIIMOHATIBHO) MOJKIIIOYACTCS IIaTa YEIOBEKO-MAIIMHHOTO
nHTepdeiica ¢ KHOMKAaMH 1 JKUAKOKPUCTAINIMYECKUM MHAWKAaTOpoM. Ha miare pacronoxeH NpeaoXpaHUTeNb Heln TMTaHus
tunopazmepoM 5x20MM m tokom 0.5A. Ha mare BOmm3m muTepdeiica RS-485 pacronoiken mxamiiep, NMOAKIIOYAIOIIMNA
BcTpoeHHBIH pesnuctop 120 Om k jmuun uHTepdeiica RS-485 i e€ corilacoBaHns ¢ BOJIHOBBIM COIPOTHUBIICHHEM Kaleis.
[Trata UYMMU (npu manmmuum) npukperviena K kpsimke. Knomka «RESET» ciryxut mist copoca [P-agpeca npeodbpazoBatenst u
€ro BO3BpaTa K 3aBOACKOMY 3HadeHuto 192.168.0.222, mopt 502. Ilnata UYMMU ¢ kpbILKON BO BpeMs 3KCILIyaTallUA MOXKET
OBITH CHATA, €€ OTCYTCTBHE HE MenIaeT paboTe KOHTpoJIepa.

Ha nuneBoit manenu HaneceHsl: gpupMeHHsIH jorotun, 3Hak EAC, HauMeHoBaHne nipeoOpa3oBaTes, TUIT IpeJHa3HAYCHMS,
BCIIOMOTaTeIbHBIE 0003HaUEHHS KJIeMM 1 KHONOK. MHaukaTtop «APP» curHamu3upyer o BHIOIHEHUH HPOrpaMMbl MUTaHUEM
¢ nepuonoM 1 cex. Mnaukarop «PWR» curnanusupyer o Hamuunu nutanus. Maaukarop « TX» curHanusupyer o nepenaue
nadopmanuu B cetb RS-485. Mumukartop «RX» curHammsupyer o mpuéme mHpopmammu u3 cetn RS-485. Ha Bepxueit
KPBIIIKE BOIM3M KJIEMM PACIIONIOkKEHa HX MapKHUPOBKA.

[IpeoOpazoBarens CIIPOEKTUPOBAH C Pa3bEMHBIMU KIEMMHHKaMH ISl yJ0O0CTBAa MOHTaka, OOCIYKMBaHHWS M PEMOHTA.
[IpoBona, mogkiIIOYaeMble K KiIeMMaM IpeoOpa3oBaTess, JOJbKHA ObITh cedeHueM ot 0,5 mo 2,5 mm2. [Ipu ucronb3oBaHnn
MHOTOXXHJIHHBIX IIPOBOZOB PEKOMEHyeTcs (B T.U. IIPaBUJIaMH YCTPOMCTBA JIEKTPOYCTAHOBOK) 00KMMATh MX HAKOHEYHHKAMH.

udposeie (muckpernsie) Bxoael DI1, DI2 crmemyer 3aMbplkate CyxuM KoHTakToM wian  NPN-TpaH3ucTopoM
(TalbBAaHMYECKM OTBSA3aHHBIM OT APYIMX HCTOYHHKOB IHUTAHWS, KpPOME IMTaHWS JAHHOIO MpeoOpa3oBaTess) Ha OOmmii
nutanus 24 B (GO). Pexomenayercs Ha JIMHHBIX JIMHUSAX J€IaTh TAIbBAHMYECKYIO Pa3Bs3Ky, BO N30eKaHNE IPOHUKHOBEHUS
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HABOJIOK Ha cXeMmy mpeoOpa3oBarens. Kabenw, moakmodaeMble K HH3KOBOJBTHBIM BXOIAM/BEIXOJAM IIPeoOpa3oBaTels,
CIIeIyeT MPOKJIAaAbIBaTh OTACIBHO OT IeTieii HampsoKkeHreM Beiie 60 Bombt.

JIuCKpeTHBII BBIXOM, MOJKIIOUYACTCS K IEMsIM HampsbkeHHeM 24 BoIbT MOCTOSHHOTO TOKa COOCTBEHHOT'O HCTOYHHKA
MMUTAHUS WK K BHEIITHUM IICTIIM TaKOT'0 YKe HampspKeHHUs (TpU 3TOM 001mue npooaa mutanus 0V JOKHBI OBITh COSIMHCHBI)
JUTST BKITFOUCHHUST BHENTHEro pelie win mugpoBoro Bxoma NPN. OOmmMu tpeboBaHUAMU 0€30MaCHOCTA HE PEKOMEHIYETCS
CMEIMBATh B OJHOM KJIEMMHHKE Iiend Hibke 42 BombT u e 230 BonmbT. 3azeMiieHue mpeoOpa3oBatens He TpeOyeTcs s
obecrieueHHUss €ro pabdoTOCIOCOOHOCTH, HO PEKOMEHAYETCS €ro IOAKIIYATH IS YMEHBIICHHUS BEPOSTHOCTH IMPOOOS Ha
HU3KOBOJBTHYIO CETh IIPH IMTOMEXaX.

O6mmit mpoBox (kiemma C) B merm RS-485 He TpeOyercs, HO MOKET MTOHAAOOUTHCS TIPH MOAKITIOYCHUH K TabBAHUYCCKU
HEpa3BsA3aHHBIM OT [IENeH MUTaHUs MPUEMHUKAM U ITepeIaTInKaMm.

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

IIpumeyanue. B Bepcnu S gucniieii u nepex/a04are/u aipeca BbIBeJeHbl HA MEPEIHIO0 MaHe b,
Onucanne uupoBLIX BXO10B.
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 anuHa TUHUM (BUTas 1mapa) He 6onee 10Mm.
[Mutanue 24 BOJBT.
Juanazon soruueckoro «0» : 0-11B.
MeéprBas 30Ha : 11-12 B.
JnanazoH sornuecko «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 BXOT0B.

Ne Haznauenue Onncanne DyHKIMA
BXOza
DIl CB0OOIHO HCTIONB3yEeMBIH 3aMKHYT - ecTh
BXOJ{ KOMaHJa.
PazoMKHYT — HET
KOMaH/IBL.
DI2 CBOOOHO MCIIONB3yEeMBIi Amnanormano DI1
BXOJL

Onucanne nuppoBoro TPAH3MCTOPHOr0 BLIX0AA.
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Buumanue! Buewinue yenu, Kommymupyemaule b1X000M, He 00JIHCHbL CO30aA8ANMb KOPOMKOe
3amvikanue na evixooe! He nooxkniouams K yenam nepemennozo nanpaycenus!

ITapameTpsl pesieifHbIX BBIXO10B:

e  MakcumanbHble IOCTOSIHHBIE HanpspkeHHe U Tok 30V S0MA pe3sucTuBHas Harpyska.
MakcuMainpHas nepekitoyaemMasi MolHocTb S00 MBT npu MHIYKTUBHOM Harpys3ke.
CornpoTHBIIeHHE 3aMKHYTOr0 KOHTaKkTa He 6onee 50 Om.

ConpoTtuBieHre U30IMHN MeXAy KoHTakTamu perne He Mmenee 1000 MOwm npu 500 B.
Toxk yreuku He 60iee 100 MKA.

Tab6unna 4. Cnenndukanys JMCKPETHBIX BBIX010B.

Ne Haznauenue Onncanne DyHKIMA
BBIXOJIa
DO1 CB0OOOTHO MICIIONB3yEeMBIi Bximto4eHo - KOHTaKT
BBIXOJL 3aMKHyT Ha 0
WCTOYHUKA MUTAHMUS.

Onucanne ceTeBbIX XapaKTepuCcTUK MHTepdeiica RS-485.
e  Hactpoiiku mopra: 1200...230400 x6ut/c, 8§ 6aliT B Kaape, koHTpoib yétHocTH - N, O, E, 0...2 cromn-0OuTa..
Jnuna muHun 10 1 kM.
HpaiiBep mognepkusaet 256 yCTpONCTB B JIMHHU.
MaxkcumanbHOe KOJIH4ecTBO OaiiT npuéma /mepemayn — 255.
BceTpoenHsIi, Bpy4HYO MOAKIOYAaeMbld TEPMUHATOP.
OnToun3omsauus ¢ 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 nmkoas (10/1000 mkcek) Bxoanas MomHocTs curaana 400 Br.
MaxkcumainbHast IOCTOSIHHAs BXOHasl MOIIHOCTh curHana 0.5 Br.
Cxopoctb 00paboTKH OHOrO 3ampoca 0e3 yuéra npuéMa/mepeaadn — He Oonee 3 MUIUTHCEKYH.
KonTpons oOMeHa B mporpaMme.

Onucanne ceTeBbIX XapakTepuctuk uaTepdeiica Ethernet.

Ckopocts 10 Mbut/c

Jmuna muanu 10 100 m.

[MonnepxxuBaemslie nporokonsl UDP, ARP, ICMP, HTTP.

MaxkcumanbHoe KolndecTBo OaiiT npuéma /mepenaun — 1480.

Iopt mpuéma 502.

Anpec no ymonuanuo 192.168.0.222

OnToun3omsauus ¢ AUMIEKTPUIECKON IPOYHOCThIO 1.5 KB B Teuenue 1 munyTsl cormacHo UL1577.

Onucanne ceTeBbIX XapakTepucTuk BHyTpeHHero Modbus-cieiisa ES2.

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

Cxopoctb 00paboTKH OJHOrO 3ampoca 0e3 yuéra npuéMa/mepenadn — He Ooiee 3 MUILTHCEKYH.
KonTpons oOMeHa B mporpaMme.

Onucanne pes;kumMoB padoThI.
IIpeoGpasoBaTesb paboTaer Mo BHYTPeHHell IporpamMme, HACTPOMKM M YCTABKHM KOTOpPOH ONMCAHBI B pasjele
«KoHTpons m ympamijieHHMe B CHCTeMe QucHeTYepu3anum». PexomeHayercs mnepex NPOYTeHHEM JAHHON IJIaBbl
NpeABAPUTEIBHO 03HAKOMHUTHCS ¢ YKA3AHHBIM Pa3Je/IoM.
IIpuném nakeroB nmo Ethernet. [Ipunsteie mo Ethernet makersl, ecnn onm angpecoBansl Ha mopT 502, smistorcs UDP
TIaKeTaMy, W He IpelHa3HaYeHHbIe BHYTPEHHEMY YCTPOUCTBY M0 anpecy 247, npeobpa3oBaTeib OTIPABIseT B ceTh RS-485.
IIpn sTOoM 3ammcheiBaroTCs MOPT W aapec ornpasurens. Crexyromee cooOmieHue, momydeHHoe n3 cetd RS-485, Oymer
OTIIPABJIEHO HA TOT aJPeC U MOPT.
[Makets, mepBbIe 5 OaHT KOTOPBIX COCTABIISIOT ITOCIIEAOBATEIFHOCTE KOJI0B OykB cioBa «RESET», He npomyckatoTcs.
Ecnn coobmenne co cropons! Ethernet anpecoBano BHyTpeHHEMY yCTPOHCTBY 110 aapecy 247, coolIeHne poBepsieTcs Ha
nenoctHocTh mocpeacteoM CRC, mpoBepky AomycTuMocTH (GYHKIMM (THIA 3ampoca), W JUara3oHa 3alpalidBaeMbIX
aapecoB. B cinydae, eciiu CRC npaBunbHo, popmupyetcst orBer Mactepy u ornpasisercs 1o Ethernet. [Tonp3oBaTens Mmoxer
YUTaTh JAHHBIE BXOJOB, BBIXOJIOB, APYTUX IapaMETpPOB, YIPABIATh COCTOSHHUEM BBIXOJOB U PEOAKTUPYEMBIX MAapaMETpPOB,
JlenaTh Iepe3arpy3Ky npeoopa3zoBarers.
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B cnyuae, ecmu mpunstoe mo Ethernet coobmenue sBisiercs TCP makerom ¢ moprom mpuéma 80 (HTTP), 3ampoc
aHAIM3HUPYETCS M 0OPATHO MOCEUIACTCS COOTBETCTBYIOMIA BEO-CTpaHHUIIA TS OTOOpakeHHs B Opaysepe.

Taxoke mpeobpa3oBaTeb OTBEUAET Ha 3apOCH ping 1o npotokony ICMP.

B YCIOBUAX HOpMaHBHOﬁ OKCIUTyaTalliy, IIpH 3al1poCax HE Yalie 5 pa3 B CCKyHAY, npeo6pa3OBaTeJH, crocooeH O6pa6aTBIBaTI>
BCC TUIIbI 3aITPOCOB MMOYTH 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 3aBCPUICHUA LIUKIIA
«3aI1poc MacrTepa - OTBET cIIeiiBa» OT NPEAbIAYIICTO KIIMCHTA. B MPOTUBHOM CJIYy4ac ITaKCThI 6y,HyT IIOCBLIATBCA HE ITO
npeaHa3HAUYCHUIO.

B cityaae, ecniu 1 MuHyTY HEKakux 3amnpocos 1o Ethernet e mocrymano, KoHTpouIep Ipeodpa3zoBaTess Imepe3arpyxaercs, B
LIEJISIX BOCCTAHOBJICHHS TIPH COOSIX CETEBOT0 00OPYIOBAHUSL.

Jlis m3beranus HENpEABHICHHBIX CUTYallMd PEKOMEHAYETCsl IOJIb30BAaThCs MPOrpaMMaMH, CO3JAIONIMMHU BHUPTYaJIbHBINA
COM-nopT Ha KOMITBIOTEpPE MacTepa CeTH W paboraTh yepe3 Hero. Takue mporpamMmbl OyAyT NpaBWIBHO (HOPMHUPOBATH
TIAKeTHI JJIsl OTIPABKH CIIeHBaM 1 IPABMIIGHO IIPUHUMATH MAKETHI OT HUX.

IIpuém coodmennii mo RS-485. B ciyuae moctymienust cooOmenns mpeodpa3oBaTeb JOKUAACTCS OKOHYAHMS Tay3bl B
KOHIIE MaKeTa W OTMpPAaBISET cooOIIeHne 1o aapecy ¥ Ha nopt nocnenanero Ethernet-kimenra. [nuHa may3sl 3aBUCHT OT
YCTaHOBJIEHHOH ckopocTu RS-485.

Ecnu B Teyenne 1 MuHyTHI 710 3TOTO 3ampocoB u3 cetu Ethernet He moctymano, npeodpa3oBaTenb OTIPABIISET HOCTYIUBIIIEE
coobmenwne B Ethernet, mo agpecy u mopty no ymoia4aHHIO, ITapaMeTpbl KOTOPOI'o 3alMCaHbl B HACTPOHKaxX MpeoOpa3oBaTeIs.
Takum 006pa3oM MOXKET OCYIIECTBIIATHCS CBSA3b B CHTYallnH, Korna Mactep pacrioioxXeH B JIokainbHOH cetn RS-485, a cieliBbl
- TZI€ TO B JIOKaJIbHOU WM rito0ainsHoi cetn Ethernet.

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

B0k KOHTPO/IS BHINOJTHEHUS].
O HOpManpHOI paboTe IMmporeccopa mpeodpa3oBaTeNss II0 MECTY CHTHANU3UpyeT cBeromauon «APPy», pacronoXeHHBIH Ha
m1aTe 1 MUTAIOUIUA ¢ nepuoiom 1 cek.

JHeproHe3aBUCUMAsi NAMSTh.

Bce mapametpsl, 3a1aBacMbl I0JIb30BATENEM, COXPAHAIOTCS B SJHEPrOHE3aBUCHMOM MaMSTH.

Bo3moxkHocTh 3amucn umeer orpanudenue B 100 000 mmkioB (n3MeHenwe kaxasle 2 daca B TeyeHue 10 ser). Ilpm
M3MEHEHUU NapaMeTpoB BEAETCA KOHTPOIb MOBTOpA 3aIHCH, T.€. €CIU YCTAHABIUBAETCSA IapaMeTp C TaKUM K€ 3HAUCHHEM,
KaK ¥ MpeIbLIyIni, 3amick He ocymecTBisiercst. OCOOCHHO 3TO aKTyaJIbHO ITPH aBTOMATHYECKOM YIIPABIICHUH 1O ceTh. Tem
HE MEHee, HE PEKOMEHAYETCA JOCTaTOUHO YaCTO MEHSTh TapaMeTphl HACTPOUKU.

IIpu ucredeHnu pecypca 3alUCH KOHTPOJUIEP NOJUICKHUT 3aMEHE WINM KalUTaJIbHOMY PEMOHTY B CIELUAIU3UPOBAHHON
MacCTEPCKOM.

BJ10K KOHTPOJISI M BOCCTAHOBJIEHUSI TAMSITH.

Mukponpomneccop MOCTOSHHO HPOBEPSET PErUCTPHI YIIPABICHUS, XPAHSIIUECs B SHEPrOHE3aBUCHMON MTaMSITH, a TAKKe caMy
MaMsITh TPOrpaMM C IIOMONIBIO CPaBHEHHS C STAJIOHOM M IIPOBEPKHM IUKINYeckoro u3dbirouHoro koma (CRC).
OcymecTBisieTcs TpoHHOE TyOIMpOBaHNE TAaHHBIX.

[IpoBepsiercst Takke AWana3oH 3HAYECHWH ITapaMeTpOB YCTAHOBKM, IIPH BBHIXOAE 3a MpeNeNbl JAuarna3oHa HPOHUCXOIUT
BOCCTAHOBJICHHE.

[Ipn eqMHUYHBIX W MOAABIIAIONIEM OOJBIIMHCTBE JBOWHBIX OIIMOOK PETMCTPOB IPOUCXOJUT BOCCTAHOBJIEHHE AAaHHBIX. [Ipu
HEBO3MOXHOCTH BOCCTAHOBIICHUS B PETUCTP 3aITUCHIBAETCS O€30IMacHOE 3HAUCHUE 1 BBLAAET CUTHANI OCTAHOBKH crcTeMbl. [1pn
3TOM IIPOJOIDKAIOT PA0OTaTh TOIBKO (PYHKIIMH 3aIUTHI.

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

Mukponporneccop HOCTOSTHHO aHAJIM3UPYET Ko nporpaMMel. [1pu oOHapyxeHun c60st B KOjie IpOrpaMMBbI ITPH TOBPEK JCHUH
Flash-naMsiTi BO3HMKaeT M HHIUOUPYETCS MO CETH COOTBETCTBYIOIIAS OMINOKA.

Crnenyer OTMETHUTB, YTO COOM B HOPMAIBHBIX YCIOBHSX SKCILTYaTal[MM NMPAKTUUECKH HE MOSBIAIOTCA. OCHOBHAS NpHUYMHA
BOSHMKHOBEHHS - IIPOJOJDKUTEIBHBIC ITOBTOPSIIONIMECS] CKAauyK{d ITUTAHWSA, HEHOpMallbHas dJIEKTPOMAarHuTHas WU
panmanuoHHas oocranoBka. [TogpoOHee cM. B ritaBe « XapakTepHbIe HEUCIIPABHOCTH U CIIOCOOBI NX YCTPaHEHHS».

5. Yka3anue mep 0e30I1aCHOCTH.

ITo criocoby 3amuTBl OT IOpa)KeHWS AIIEKTPUUECKUM TOKOM IpeoOpasoBarelb cooTBeTcTBYET Kiacey 11 mo T'OCT
12.2.007.0-75. Ilpu mpoBeeHMH MOHTaXa U MPH 3KCIUTyaTaluu HeoOxoaumo cobumoaats «[IpaBuia TexHnIecKkon
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AKCIUTyaTaIlH AIEKTPOYCTaHOBOK moTpedutenein» u «I[Ipapmia TeXHUKU 0€30MacHOCTH IEKTPOYCTAaHOBOK MOTpEOUTENIe» U
tpeboBanus, ycranoneHasie [OCT 12.0.004-79, TOCT 12.1.030-81, TOCT 12.2.007-75.

Bugom onmacHocTH nipu paboTe ¢ KOHTPOIUIEPOM SIBIISICTCS ITOpaXKaroIee ACUCTBUE DIIEKTPHUIECKOro Toka. HecMoTps Ha To,
YTO OCHOBHEIC IIENH TpeoOpa3oBaTellsi HAaXOMSATCSA IMOA OC30MacHBIM CBEPHHU3KUM HANpsDKCHHEM, KieMMbl RS-485 moryt
HAXONUTHCS TIOJ] BHICOKMM HAMpsOHKCHUEM. VICTOUHHKOM OITACHOCTH SIBJISIFOTCS TOKOBEIYIME YACTH, HAXOISIIUCCS O]
HATIPSDKCHUEM.

IIpu ycraHOBKe MpeoOpa3zoBaTerst Ha 00BEKTE, a TAKXKE MPU YCTPAHCHUH HEUCIPABHOCTEH W TEXHHYECKOM O00CITYKUBAHUH
HEOOXO0UMO OTKJIIOUUTH €TI0 OT CETH IMUTAUHS.

He nomyckaercs momamaHue BIard Ha BBIXOJHBIC KOHTAKTHI Pa3beMOB W BHYTPCHHHE JJICKTPOHHBIC 3JICMCHTHI
KOHTpOJUIepa. 3ampeliaeTcs UCIONB30BaHue IpeoOpa3oBaTeisi B arPECCUBHBIX cpeflaX ¢ COIep:KaHUEeM B aTMOC(epe KHCIIOT,
IeI04ei, Macel U T. II.

[onmkmroueHue,  perynwpoBKa W TEXOOCTY)KMBaHHE  IpeoOpa3oBaTeNs  JOIDKHBI  [IPOU3BOIUTHCS
KBATM(UIIMPOBAHHBIMH CICIUANIACTAMH, W3YYHBIINMH HACTOSIIEE PYKOBOJCTBO IO IKCILTyaTaIlUU.

[TpOeKTHPOBIIMKOM CHCTEMBI IOJDKHBI OBITH IIPEIYCMOTPEHBI BCE MEPHI ISl CHIDKCHUS PUCKa BO3HUKHOBCHHSI aBAPHIHBIX
curyarmid. [Ipu paboTe B MPOMBIIIICHHBIX CETSIX CBSA3U JOJKHO MCIIOIB30BATHECS 000PYAOBAHUE IS 3aUTHI OT
TIepeHATIPSDKCHUH TMHAY TUTAHUS U CBSI3U.

[Tpu Hamagke mepes 3aIryckoM HEOOXOAMMO YOCSUTHCS, YTO MTUTAHUE U IENH CBSA3HU HCIpaBHEL. Ha xreMMax
peoOpa3oBaTels JOKHBI OTCYTCTBOBAThH BBICOKUE IIOTCHITUANEI HATIPSDKCHUS, B CETAX CBSA3H HE JTOJDKHO OBITH KOPOTKHUX
3aMBIKaHUH U TIEPEKOCOB HANPsDKEHUS Oomee 5 B MOCTOSIHHOTO TOKa.

Henu muranus mpeoOpa3zoBaTess 3alUIeHB MEUICHHBIM Tpenoxpanutenem 0.5 Ammep.

TOJBKO

6. XapakTepHble HEUCIIPABHOCTH U
aBapuiiHbIC CHTyAllUH

Ennncreennas ommbka B paboTe nmpeodpaszoBatens - 3T0 cO0i SHEpProHe3aBUCHMON ITaMsATH WM HaMATH Iporpammel. [Ipn
BO3SHMKHOBEHHH J3THX OLIMOOK Tporieccop IpeoOpa3oBaressi 3aluChIBACT CONMPOBOJUTENBHBIC IapaMeTpbl OIMMOKH B
COOTBETCTBYIOIINE BXOJHBIE PETHUCTPHI TaOJMHMIBI IApaMeTpoB, JOCTYNHBIX Juis mpocMorpa B Modbus-ycrpoiictBa
npeodpa3zoBaterst. Onucanue napaMeTpoB cM. B TabI. 6 1 7.

Kak yka3zaHo BblllIE, KOHTPOJUIEP MOCTOSHHO MPOBEPSIET MACCUBBI XpaHEHUs NaHHBIX. IIpoBepsercd Auana3oH 3Ha4YEHUN,
Oe3omacHbIX A ycraHoBKH, mposepsiercss CRC maccuBa, mpoBepseTcss camMo 3Ha4YeHHe, KOTopoe ayomupyercs B 3-x
MaccuBax. [Ipy HATMYUN €TUHIIHOTO U OoNMbIHCTBA ABOMHBIX cOoeB EEPROM mponcxoaut BoccTaHOBICHHUE JaHHBIX. [Ipn
HEBO3MOXHOCTH BOCCTAHOBJICHHUSI KOHTPOJUIEP 3aIMCHIBACT B MaMATh OE30MacHbBIC 3aBOJCKNE 3HAUEHHs. TakxkKe IpoBepseTcs
nocekTopHo  ¢um-namsate nporpamMm  Ha CRC, 3nauenme CRC xpannmTess B TpEX CHENMANBHBIX  PETHCTpax
SHEproHe3aBUCHUMON maMsTd. OTCyTCTBHE OMIMOOK O3HA4YaeT HOPMAIbHYIO 3aIIUTY M COXPAHHOCTh JAaHHBIX HamaT. Ilpm
BO3SHMKHOBEHHU OHIMOKHM €€ rapaMeTphl 3alMCHIBAIOTCS B AHAJIOTOBHIE BBIXOABI M, TAKUM 00pa3oM, IO CETH CTaHOBUTCS
BHANMOM ITOCIIEAHSS OMNOKA aMsITH KOHTpOJIepa.

[Ipn BO3HWKHOBEHMH MOJOOHON aBapuu cOpockTe murTanue. Eciam mocie cOpoca nuraHust OmMMOKKM He cOpachIBaroTcs,
MIPON30IMIEN HEMONPAaBUMBIHA cOOi 1 HEOOXOIUMO MEPEIPOLIUTE KOHTPOILIEP.

Jis mepenpolMBKYA HCTIONb3yercss nporpamMmatop AVR 1 oHa JOIDKHA OCYIIECTBISATHCS KBAIM(HIMPOBAHHBIM B ITOU
00J1aCTH CHENHAINCTOM, HHAYE BO3MOXKHA TI0pYa MUKPOKOHTPOIIJIEpa Ipeodpa3oBaTeIs.

Taoauna 6. Onucanue MaccuBa.

No /it Maccus Onucanue

1 Maccus 0-2 OmmOka B MaCCHBE PETUCTPOB.

2 Maccus 3-6 Ombka B MaccuBe qy0JIMKATOB SYCEK.

3 Maccus 7-9 Omnbka B maccue xpanenus CRC ¢uam-namstu.

4 Maccus 10 Ommbka B cekrope GIaui-naMsaTu
Taoauna 7. Onucanue THNA OMMOOK MAMSITH.
Ne Onucanue JleiicTBue onepaTopa Curyauus
/1t

3Ha4YeHHEe PEruCTPa BBIXOJUT 3a MPE/ICIbl uana3oHa. Eqnaudnas ommoka VHUIUHUPOBATh IIPOBEPKY HA 1

[IOMEX 03I IIEHHOCTh CHCTEMBI -
[IPOBEPUTH SKPAHUPOBAHHUE,
3a3emiieHue Kabereil u mkada,
YCTPaHUTB GIIH3KOE K
Ipe06pa3oBaTeN0 PACIOIOKEHHE
KOHTAaKTOPOB B IIKady, HATHIHE
Ipo6OEB U HEHCIIPABHOCTEH B
0JI0Kax MUTAHUS U T.IL.

HCIIpaBJICHA.

3HadyeHHEe perucrtpa B 3-x MaccuBax XpaHEHU BBIXOAUT 3a IIPEACIIbI JUara3oHa.

Cwm. 1.5. Jlns ciryqaeB c60st Bo (-

2 Tpoiinas onmoka - 1t EEPROM peructpy IpHCBOSHO 3HAUCHHE 110 YMOJYAHUIO. NaMSATH - IIEPENpOIIMBKa
Jlst FLASH - xoHTpouIep npuBenéH B 6€301acHOE COCTOSHHE JUISL CHCTEMBL. MUKpOIIpoLeccopa.
3Ha4yeHHe PErUCTPa BBIXOJUT 3a IPE/IeIIbl Auana3oHa. JIononHUTeNnbHO Cwm. 5.
3 IIPHCYTCTBYET OIIMOKA 3HAYEHUS B OJJHOM U3 2-X OCTaBIINXCS MacCHBOB. JIBoitHas
ommOKa HCIpasieHa o npusHaky nposepku CRC.
3Ha4yeHHEe PErUCTPa BBIXOJUT 3a IIPE/IelIbl Auana3oHa. JIononH1TeNnbHO Cwm. 1.5. Jlns cirygaeB c60st Bo (-
4 pHCYyTCTBYeT ommoka nquanazoHa ui CRC B octanbHbIX MaccuBax. TpoiiHas NaMATH - TIEPENPOLINBKA
ommoOka - it EEPROM peructpy nprucBoeHO 3HadeHHE 10 yMOTIaHHIO. [yt MHUKpOIIpoLeccopa.
FLASH - koHTpoJuIep IpuBeEH B 6€301macHOe COCTOSHUE JUISL CHCTEMBL.
5 3HadeHue perucTpa orimyaercs or 2-x apyrux. CRC B 1pyrux maccusax Cwm. 5.
npaBIbHBIA. EnuHudHas ommbka HempasiieHa
6 3HadeHue 3-X perucTpos ormdaercs Apyr ot gpyra. CRC Bcex perucrpos Cwm. 1.5. Jlns cirygaeB c60st Bo (-

HenpaBWIbHBIA. TpoifHast ommOKa - perucTpy IPUCBOCHO 3HAYEHUE 10 YMOTYAHHUIO.

TIaMSTH - IEPETIPOMINBKA
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MHKpOIpOIeccopa.
7 3HadeHue perucTpa orimuaercs or 2-x apyrux. CRC peructpa npaBuibHbIi. Cwm. 5. 7
JIBoiiHas omrbKa UCIIpaBIICHA.
3HadeHue perucTpa orimyaercs ot 2-x apyrux. CRC Bcex perucrpos Cwm. 1.5. Jls ciryqaeB c6ost Bo (uom- | 8
8 HenpaBUIbHBIA. TpoifHast omMOKa - perucTpy IPUCBOCHO 3HAYEHUE 10 YMOTYAHUIO. | HaMSTH - IePEIPOIIHBKA
MHKpOIpOIeccopa.
9 O6Hapy>XeH HEHCIIPaBUMBIH cO0ii eeprom - sraeek KOHTpoust namstH flash : ITepenponmaka MUKpOIIpOLIECCcOpa 9
xoHTpoib flash HeBo3MOXKEH
10 Ob6HapyxeH cOoit cexTopa (GII-namsTy nporpamMmsl. Heobxonuma [IepenpomBka MUKpOIpoIieccopa 10
3aMeHa/IepenpoNBKa MUKPOIIPOI[eccopa Ha OCHOBHOM IIaTe KOHTPOILIEpa.
HEITPABUJIbHBIN BBOJI OTTEPATOPOM 3HAUEHI S JInist ycTpaHeHus IT0JO0HBIX OIMINOO0K 11
B3AMMO3ABUCUMOI'O PETUCTPA (manpuMep, BBOJ MHHHUMAIEHOTO BO3MO’KHO OpPraHH30BaTh KOHTPOJIb
11 OrpaHHYEHUS TEMIICPATYPHI BHIIIE YeM MaKCHMaIbHOE OrpaHMYeHHEe TeMIIepaTypsl). | 3HadeHuil cpencrBamu CKAJIA-
BozHuKaeT IpH BBOJE 3HAUEHHUIT 10 CETH, TAK KaK B 9TOM CIIydae CIOKHEe CHCTEMBI.
OpraHU30BaTh KOHTPOJIb JOIYCTHUMBIX 3HaueHUH. IIpu oOHapyeHHH OMIOKI
KOHTPOJLIEP BHICTABIISCT 3HAUCHUS I10 YMOJYAHUIO.
IToBTOpHOE OOHApYKEHHE paHee IMOSBISBIICHCS OIHOKH. 3aIUChIBAaeTCS OUH Pa3 HeobOxomuma 3aMena/mepenpommBka | 14
12 U cKopee Bcero, o0o3HadaeT cooiubIi cexTop DCIIII3Y mmm I13Y MHKPOIPOLECCOPA HA OCHOBHOM
MHKPOKOHTPOJLIEpA. IuIaTe KOHTpOJLIepa.

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

Tab6auna 8. /IluarHocTuka BO3MOKHbIX HEHCIPABHOCTEI MJIATHI KOHTPOJLJIepa.

IU(POBOro BXoja Win
BBIXO/IA.

}\{9 Onucanue

n/n

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

«PWR»

2 He muraer cseroguon 2. O1cyTerBue uTaHus Mukpomnporeccopa. Jxammep J1 «PWR» npu npoBepke 1 paboTe 10DKEH OBITh YCTaHOBIICH.
«APP» nmm nepuon ITpoBepbTe mUTaHUE B KOHTPOIBHBIX Toukax 5V1 (5B), 3V3 (3.3B) otHocuTensno GO. OHO TOJDKHO OBITh B Ipefenax 5
€r0 MHT'aHUS CUIIBHO n 3.3 +/- 0.1B cooTBEeTCTBEHHO.
ornuyaercs ot 1 ', 3. HeuncnpaBen Mukponpoueccop. OTIpaBbTe B PEMOHT.

4. C6oii mporpaMMHOro obecriedeHns: MEKporporeccopa. I[lepenpomnieiiTe nim OTIpaBbTe B PEMOHT.

3 Ot1cyTcTBUE 1. ITnoxoit KOHTaKT B pazbéMe. BuIkitounTe NuTaHKe MIaThl. BeITaluTe U BCTaBbTE 10 ynopa miaty aucies. [Togaiite
MIOKa3aHUil AUCILIes. IUTaHHe Ha KoHTposuIep. [Ipn HeoOX0oaUMOCTH BO3MOXKHA IpoIaiika pa3béMa KBATU(QUIUPOBAHHEIM CIIEIHATACTOM.
HenpasuinbsHoe 2. OrcyTcrBue nuTaHus auciuies. [IpoBepbTe HaaM4ne NUTaHUS HA HOXKKaxX 1 u 2 pa3péMma. IIpu 0TCYTCTBUM IIUTAHUS -
0TOOpa)keHHE TeKCTa HEUCIIPABHOCTD IUIAThl KOHTpOIIepa. OTIPaBbTE B PEMOHT.

LCD nucmieem. 3. HeucrnpaBHOCTH JuCIIIest. 3aMEHUTE HEUCIIPABHBIN TUCIIIICH.
(U1 KOHTPOJLIEPOB C 4. CunbHble IOMEXH (BEPOSATHO, OT YaCTOTHOTO IpeobpasopaTens). HeoOXoauMo ynanuTh HCTOYHUK IOMEXH Ha
JUCIIIESIMH) MaKCHMaJIbHO BO3MOXKHOE PaCCTOSHUE, DKPAHUPOBATH CUJIOBBIC IPOBOJIA, H T.IL.

4 Ot1cyTcTBUE 1. IIpoBepbTe Hamuue nutanus 24B. OHO TOIDKHO OBITE B mpenenax +/-50%.

BKIIFOUEHUS 2. OtkimrounTe Harpy3Ky u nuranue u nposepsre K3 Ha Beixoze. IIpn nammunn K3 nposepbTre cynpeccops! Ha BBIX0OE

WK OTHPaBbTE IUIATY KOHTPOJUIEPA B PEMOHT. BosmoxHas TIpuYrHa NOABJICHUSA K3 - HENMPaBUIIBHOC NMTOJCOCANHEHUE
BHCITHUX I_ICHCI\/'I, TTOSIBJICHHEC BHEIITHETO BBICOKOI'O IMOTCHIHMAJIa HA BBIXOOC.

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 nepegaue n3 RS-485 B Ethernet. Eciiu 3Toro He
MPONCXOJHT, TO:

1. IIpoBepbTe cBsA3b ¢ mpeobpa3oBareneM 1o cetr Ethernet, onpocus BHyTperHee Modbus-ycTpoiicTBo
peoOpa3oBaTeIns WM 3aiiis Ha BeO-unTepdelic. Ecim cBs3u HeT, He0OXOAUMO HCKaTh OMNOKY B HACTPOHKAaX CETH
Ethernet. ITpu HeobxoauMocTH cOpOChTe HACTPOHKH Ha 3aBOJICKUE M HACTPOIITe IpeoOpa3oBaTelb 3aHOBO.

Ecau muraer ToabK0 oauH u3 ceeroauoaoB TX uan RX:

2. IIpoBepbTe MOIIPHOCTH NOAKIIOUCHNUS JIMHUK RS-485. JInnus A nomkHa ObITh OJKIIFOYEHA 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 paBUIBHOCTH ycTaHOBKY Jkamiepa « ENDy. Ilpu ycranoBke mpeoOpa3oBaTerns Ha KOHIIE TUHUH CBS3H
Joxamiep «k END» MoxkeT OBITh yCTaHOBIICH (HE00s3aTeNIbHOE YCIOBHE Ha 3TOM CKOPOCTH), B IPOTHBHOM CIIydae - CHSAT.
7. Iocmotpurte j0oru oomeHa. BosamoxeH HenpaBuibHbli ocuéT CRC, nmopsiaok ciegoBanus 6aiiToB B ClIOBaX,
HENPaBUIBHBIH aJjpec NN 3HaUCHHE JaHHBIX.

8. ITocmotpute ocruiorpadoM orudaronryto curuana. OpoHTH! U CHanbl JODKHEL ObITh He 6onee 10% Oura. B
IIPOTUBHOM CIydae HeoOXOiMa IIPOBepKa JINHUY CBS3H.

9. OTKJII0YHTE BHEUIHIO JIMHUIO U cHUMHTE JKamiiep «kENDy, ecin oH ycraHoBiieH. Ha KOHTakTe «A» J0JDKHO OBITh
HaIpsDKeHHe OKoJo +5B oTHOCHTENnbHO KOHTaKTa «By. [Tpy HECOOTBETCTBHH ITOKa3aHUH HEOOXOAUM PEMOHT.

10. IIpoBeppTe muTaHHE B KOHTPOIBHEIX Toukax SV1 (5B), 3V3 (3.3B) ortrocurensro GO. Jxammep J1 «PWR» npu
IpOBepKe U paboTe TOIDKEeH ObITh ycTaHOBIeH. [Ipy OTCYTCTBHY MTUTaHHUS HEOOXOIUM PEMOHT IIpeoOpa3oBaTells.
ITposepsTe mutanue Ha Beixoge DC/DC npeobpa3oBarens Ha KOHTPONIBHBIX Toukax5 V2 u GND2. IIpu otcyTcTBHH
nutanus 5B Ha Beixone DC/DC npeobpa3oBatelis Ipy HAJIMYUK 00LIEero NuTanus SB Ha BXoJe HEOOXOHM PEMOHT
peoOpa3oBaTes.

7. IHHopsanok padoTsl.

Copoc Ha 3aBo/ICKHE HACTPOIKN M HACTPOiiKka nmpeodpa3oBaresisi. [Ipu norepe nmpeodpazoBatens B JIOKaIbHON CETH WIH
HACTpPOWKE MOXXHO BOCHOJIB30BAThCS KHOMKOH cOpoca. Jyis 3TOro Hajmo OTKIIOYHTH NHTaHWE Ipeodpa3oBaTens, HaKaTbh
KHOIIKY, II0/1aTh TUTaHUE Ha MpeoOpa3oBaTeNb U JOKIAThCsl MUTaHu HHAUKaTopa «APPy. Tlocie 3Toro MO>XHO COeTUHNTHCS
¢ mpeodpaszoparenem OPC-cepBepom 1o aapecy 192.168.0.222 (B cetn HEe TOMKHO OBITh YCTPOWCTB C TAKUM JKE aIpecoM) U
HAaCTPOUTH aJIpec npeodpa3zoBatessi Ha MPOSKTHBINH. MOXKHO IOJICOSIMHATH MPeodpa3oBaTelb K KOMITBIOTEPY HalpsMyto 0e3
KOMMYyTaTopa npsiMbIM natdkopzom. Kondurypamus s padots! ¢ npeodpasosarenem mist OPC-cepepa Mucat Haxonures
Ha caiire www.elstars.ru Ha ctpaHuIe mpoaykra. BosmoxxHo ucrons3oBanue emo-sepcun OPC-cepBepa.

Jl1s paboThI B IPOEKTE UCTIETYEPH3aUH Hal0 HACTPOUTH (CM. CITMCOK CETEBBIX ITapaMETPOB JaJiee):
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IP-agpec mpeoGpa3oBaTensi - JOIDKEH OBITh OTIMYEH OT JAPYTHMX YCTPOMCTB WIIM B COOTBETCTBHM C IpoekToM. Ilo
ymomuanuio 192.168.0.222. Copoc Ha ajgpec 0 YMOIYaHHIO - KHOIIKOW cOpoca Npu mojadye MUTaHWsI, CM. a03a1l BBILIE.
Macka ceTH - 1o ymonuanuro 255.255.255.0

MAC-agpec npeoGpa3oBaTes - He JOIDKEH coBnaaath ¢ MAC-anpecaMu Ipyrux yCcTpoicTB, 0co00oe BHUMaHHE 00paTHTh
Ha nipeoOpa3oBatenu Elstars, Haxonsmuecs B fanHoi# cetn. He pexomenayercst u3sMeHsTh niepsbie Tpu cnoBa MAC-anpeca.
Ajpec 0CHOBHOIO HLTI03a - 110 yMomyaHuio 192.168.0.1, agpec koMmMyTaTopa J0KaIbHON CETH.

Cxopoctb B cetn RS-485 - mo ymomuanmio 9600. PexomeHgyeTcss NpOEKTHPOBATH MOJ 3Ty CKOPOCTb. BONBIIMHCTBO
CETEBBIX YCTPOUCTB pabOTAIOT HA ATOH CKOPOCTH, MUHUMAJIBHOE KOJIIMYECTBO OMMOOK, Oombast [yinHa ceTH - 10 1000 M.
YETHOCTH - TI0 YMOJYAHUIO HET KOHTPOJIS 4ETHOCTH (KaK WM sl OONBIIMHCTBA YCTpOWCTB). TakkKe MOCTYIHBI 3HAYCHHUS
EVEN (1 - korTpons uétHoctr) 1 ODD (2- KOHTpOJIb HEYETHOCTH).

KonuuecTBo cTON-0UT - 110 yMOIYaHUIO 1. KaK 1 JuIs OOJBIIMHCTBA CETEBBIX YCTPOHCTB). JIOCTYITHO TakXkKe 3HauYeHHue 2.
IP-agpec BHemHero ceppepa mo yMoI4aHuio - 1o ymondanuio 192.168.0.220. Tyna OyayT oTnpaBisiTbesi NPUHATHIE 11O
RS-485 nmakers1, ecau BXxonsmux 3anpocoB co croponsl Ethernet ve mocrymnano.

MAC-agpec BHelIHEro ceppepa 1o yMOJT4aHHIO - 3TOT ajpec OyaeT yka3aH IpH OTIPaBKe MCXOAAIINX COOOIIEHUH, ecin
BXO/ISIIIMX 3ampocoB co cropoHsl Ethernet e moctynaio.

ITopT npuéma BHenIHero cepsepa no ymoa4anuio - o ymondanuto 1001, xax B nporpamme «Tibbo VSP Manager». Ha
3TOT TOPT cepBepa OyAyT OTIIPABIATHCS NpUHATHIE M0 RS-485 makersl, ecnm BXOISIMX 3aripocoB co croponsl Ethernet na
npeoOpa3oBaTelb HE MMOCTYIA10. BHemHMi cepBep JOMMKEH CIyaTh BXOISIINE [TAKEThl Ha 9TOM IIOPTY.

Cocrosinue uugposoro Bbixona. Ilpu Heooxogumoct B OPC-cepBepe MOXKHO HACTPOUTH COCTOSTHHUE LU(PPOBOrO BBIXO/A
DOLl.

NunuBuayaibHbIi HOMep Mpeodpa3oBaTeisi - YTOOb! OTIIMYAThH JAaHHBIN ITPeoO0pa3oBaTellb OT JIPYTrUX, MOXXHO NPHUCBOHUTH
emy nuuHbIi HoMep oT 0 10 1000 B COOTBETCTBYIOILEM PETUCTPE.

[Mocne 3amicn mapameTpoB, HEOOXOAMMO HOAOXKAATH OHY MUHYTY, ITOKa IapaMeTpsl 3amuinytes. [Ipn oTcyrcTBun oOMena
npeoOpa3oBaTelb Iepe3arpy3urcss U Oyner paboraTte Ha HOBBIX HacTpolkax. Ecim oOMeH mponoikaercsi, MpUHYAUTEIHEHO
repe3arpy3urh npeodpa3oBaTelb MOXKHO, ycTaHoBHB sueiky «Ilepesarpyska» B 1. (Ilpumeuanue: nexoropbie CKAJIA-
CHCTEMBI IIOXO OTITYCKAIOT KHOIIKY IIepe3arpy3ku, B Pe3yJbTaTre IMpeoOpa3oBaTelb MOXET JOJIT0€ BpeMsl HE MOSBUTHCS B
CeTH Iociie Iepe3arpy3ku. B 3ToMm ciydae HY)KHO OTKIJIIOYHTH HAa HECKOJIBKO MUHYT omnpoc npeoOpasoBatenst CKAJIA-
CHCTeMOW, W/mim cOpocUTh nHTaHue IpeodpaszoBarens. Eciam mposBisercs Takod 3ddekT, 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. IMognepxuBarorcst GpyHKIuU 1-6.
Buyrpennee Modbus-ycrpoiicto (Device) npeobpa3oBaTest BIsleTCS HOMUMHEHHBIM yCTpoiicTBOM - CidiiBoM (aHri. Slave).
Benymium ycrpotictBoM - Mactepom (anri. Master) MoXKeT OBITh IIepCOHAIBHBIH KOMIBIOTEp ANCIIETYEPa, ITAHETh
YIIpaBIICHUS WX IPYTO€ YCTPOUCTBO, 00Jafatomiee mogo0HoH HyHKIHUEH.
Bo Bpemst oOMena npeoOpaszoBartellb BO3BpAIIAET OTBET C COOOIIEHHEM 00 OIINOKe:

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

e IIPH NOIBITKE YCTAaHOBUTH MapaMeTp 3a IpaHMLel pa3peliéHHOr0 Anara3ona.

[Ipeobpa3oBaTeinp He OTBEUAET HA 3aIPOC, €CIIM KOHTPOJIbHAS CyMMa COOOIIEHUs HE COOTBETCTBYET BHIUMCIICHHOM.

B s1ux cimydasx 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 - JaHHbBIE pa3MepoM 2 OaiiTa, JOCTYITHO YTEHUE U 3aIHCh;
e 1udpoBBIe BXOABI - JIIOObIE JaHHbBIE pasMepoM | OWT, A7t KOTOPBIX JOCTYITHO TOJIBKO YTCHHUE;
e AHAJIOrOBBIEC BHIXOJBI - JIIOOBIE TaHHBIE pa3MepoM 2 Oaiita, IIst KOTOPBIX JOCTYITHO TOJIBKO YTEHUE;
Hekotopsie nepeMeHHbIE B IESX HOBBIICHNS! TOYHOCTH TIEPEIAIOTCs TOMHOXEHHBIMU Ha 10.
O¢ddexTrBHOCTE OOMEHA MOBBIIIAETCS IPU UCTIONB30BAaHUH I'PYIITOBBIX 3anpocoB. [Ipu aTom Mactep 3ampammsaer, a
CimiiB nepegaér cpasy IpyIny OJHOTUIIHBIX IApaMETPOB.

Y CTaHOBIIMK CHCTEMBI MOJKET BOCIIOJIB30BaThCs OeciuiaTHoi KoHurypanueit s Master OPC UNIVERSAL MODBUS
SERVER DEMO Ha 32 TO4KH BBOZA-BBIBOZIA CO BCEMH MTapaMeTpaMu CUCTEMBI. J{JIs MOTHOrO AOCTYIIA K apaMeTpam
KOHTPOJISI ¥ YIIPABIICHHUS OECIUIATHO MPEIOCTABIISACTCS TOTOBEIH mpoekT Bu3yanu3anuu B CKAJIA-cucteme MASTER-
SCADA. x MoxHO ckayaTh Ha caiite npousBoauTens https:/elstars.ru/

Tabanua 9. Cnucok napamMeTpoB, J0CTYIHBIX 1/ IPOCMOTPA M U3MEeHEHHs. (B Kiaaccuyeckux cucremax Modbus Hy:kHO 100aBUTh 1 K KaxKaoMy

aapecy)
3aBon-
Ne Tun nan- Anpec Anpec cKast b, bAPTEE, Ormuca-
Wms napamerpa 3Hade- | 3HAUeH | HUe (CM.
n/m HBIX dec hex ycra-
HUE ue MEHI0)
HOBKA
AYEWKW (UTEHUE U 3AIIMCH), ®YHKIIUM 1 U 5 COILS
0 ITEPE3AI'PY3KA bool 256 0x100 0 0 1
1 ABTOCBPOC ABAPUN bool 257 0x101 0 0 1
2 DO1 2 3 BKJIIOYUTH bool 258 0x102 0 0 1
MU ®POBBIE BXO/IbI (TOJIBKO YTEHHUE), ®YHKIUS 2 DISCRETE INPUTS
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0 KOHTPOJIb COCTOSHHIA BXOJA 1 bool 512 0x200 0 1
1 — BKirO4eH (3aMKHYT), 0- BBIKJIIOYEH (Pa30MKHYT)
1 KOHTPOJIb COCTOSHHIA BXOJJA 2 bool 513 0x201 0 1
1 — Bkiro4eH (3aMKHYT), 0- BBIKITIOYEH (Pa30MKHYT)
PEI'MICTPbI (YTEHUE U 3AIIACH), ®YHKIIUH 3 U 6 HOLDING REGISTERS
0 IP-AJIPEC BAUT 1 (CTAPIIHNN) uintl6 768 0x300 0 255 192
1 IP-AJIPEC BAWT 2 uintl6 769 0x301 0 255 168
2 IP-AJIPEC BAWAT 3 uintl6 770 0x302 0 255 0
3 IP-AJIPEC BAUT 4 (MJTAZIILINI) uintl6 771 0x303 0 255 222
4 MACKA CETH BAWT 1(CTAPIIMI) uintl6 772 0x304 0 255 255
5 MACKA CETH BAWT 2 uintl6 773 0x305 0 255 255
6 MACKA CETH BAWT 3 uintl6 774 0x306 0 255 255
7 MACKA CETH BAWT 4 (MJIAJIILINI) uintl6 775 0x307 0 255 0
8 MAC-AJIPEC BAWT 1 (CTAPILIHN) uintl6 776 0x308 0 255 88
9 MAC-AJIPEC BAWT 2 uintl6 771 0x309 0 255 89
10 MAC-AJIPEC BAWT 3 uintl6 778 0x30A | 0 255 90
11 MAC-AJIPEC BANT 4 uintl6 779 0x30B | 0 255 0
12 MAC-AJIPEC BAWT 5 uintl6 780 0x30C | 0 255 0
13 MAC-AJIPEC BAWT 6 (MJIAJIILINN) uintl6 781 0x30D | 0 255 1
14 AJIPEC OCHOBHOT O IIIJTIO3A, BAWT 1 (CTAPIIHNI) uintl6 782 0x30E 0 255 192
15 AJIPEC OCHOBHOTO IIIJTIO3A, BAWT 2 uintl6 783 0x30F 0 255 168
16 AJIPEC OCHOBHOT O IIIJTIO3A, BAWT 3 uintl6 784 0x310 0 255 0
17 AJIPEC OCHOBHOT O IIIJTIO3A, BAWT 4 (MJIAJIIINN) uintl6 785 0x311 0 255 1
18 CKOPOCTD RS-485, xbut/100 uintl6 786 0x312 1 2304 96 262(1)00:
6
19 YETHOCTD, 0- ner kontposs uétnoctu, 1- EVEN ( koHTpoIn uintl6 787 0x313 0 2 0
4éTHOCTH), 2- ODD ( KOHTPOJIb HEYETHOCTH).
20 KOJIMYECTBO CTOII-BUT uintl6 788 0x314 1 2 1
21 VHJIUBUY AJIbHBII HOMEP ITPEOGPA3OBATEJISA uintl6 789 0x315 1 1000 1
22 IP-AJIPEC CEPBEPA BAWT 1 (CTAPILI) uintl6 790 0x316 0 255 192
23 IP-AJIPEC CEPBEPA BAMT 2 uintl6 791 0x317 0 255 168
24 IP-AJIPEC CEPBEPA BAWT 3 uintl6 792 0x318 0 255 0
25 IP-AJIPEC CEPBEPA BAWT 4 (MJIAIILINI) uintl6 793 0x319 0 255 220
26 MAC-AJIPEC CEPBEPA BAMT | (CTAPIINI) uintl6 794 0x31A | 0 255 0xD4
27 MAC-AJIPEC CEPBEPA BAWT 2 uintl6 795 0x31B | 0 255 0x3D
28 MAC-AJIPEC CEPBEPA BAT 3 uintl6 796 0x31C | 0 255 0x7E
29 MAC-AJIPEC CEPBEPA BAWT 4 uintl6 797 0x31D | 0 255 0xES
30 MAC-AJIPEC CEPBEPA BAWT 5 uintl6 798 0x31E 0 255 0x2B
31 MAC-AJIPEC CEPBEPA BAWT 6 (MJIAJILLIVI) uintl6 799 0x31F 0 255 0x9F
32 ITOPT CEPBEPA I10 YMOJIYAHHWIO uintl6 800 0x320 0 65535 1001
AHAJIOI'OBBIE BXO/IbI (TOJIBKO UTEHHUE), INPUT REGISTERS ®YHKIIUS 4
1 OIIMBKU ITAMSTHU. KomaecTBo 3aUKCHPOBAHHBIX OLINOOK uintl6 1024 0x400 0 65535
TIAMSITH.
2 IMMOCJIEAHS S OLIMBKA - Maccus ommbku (cM Tabmmma 6 ) uintl6 1025 0x401 0 65535
3 IMOCJIEJHS S OIIMBKA - Peructp onm6ku (cMm Tabmuma 7) uintl6 1026 0x402 0 65535
4 IMMOCJIEJHS S OLIMBKA - Cutyanus onmo6ku (cM Tabmuma 7) uintl6 1027 0x403 0 65535
5 IMOCJIEJHSA S OHIMBKA - PesynbraT onmmbku (cM Tabmumna 7) uintl6 1028 0x404 0 65535
6 KOHTPOJIbHASL CYMMA ITPOI'PAMMSBI. CiyxuT ais uintl6 1029 0x405 0 65535
KOHTPOJISL BEPCHHU IIPOrPaMMBI U JIETAILHOCTU YCTaHOBIICHHOIO
3aBozckoro I10. IIporpaMmHoe obecredenne Ipu Co3TaHuu
TeCTHpPYeTcs Ha 3aBoje-u3roropurene. KontponapHas cymma
TectupoBanHoro 10 npu coBnajeHuu ¢ 3aIMCaHHBIM B
KOHTPOJLIEP IOATBEPIKIaeT TapaH THU H3TOTOBUTEIS.
7 ID ycrpoiictsa. Unentuduxarop Elstars 900 ms ES2 uintl6 1030 0x406 0 65535 900
8 Koui-Bo UDP nakeToB, IpHHSATHIX 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
nepe3arpysKu
11 Kou-Bo TX nakeroB, oTnpaBieHHbIX B ceTb RS-485 ¢ MoMeHTa uintl6 1034 0x40A 0 65535
repe3arpysKu
12 Koun-Bo oumb6okx Modbus npu o0paiieHnn K BHyTpEHHEMY uint16 1035 0x40B 0 65535
YCTPOHCTBY IIpeoOpa3oBaTelsi C MOMEHTA IIepe3arpy3Ku
13 Jlimna nocnenHero nakera TX, 6aiT uintl6 1036 0x40C 0 65535
14 Bpewms nepenauu BHU3, MC uintl6 1037 0x40D 0 65535
15 Bpewms npuéma cuusy, Mmc uint16 1038 0x40E 0 65535

10. Texnuuyeckoe 00CTy:KMBaAHHE.

napaMeTpoOB, NOABJICHUA TOCTOPOHHUX LITYMOB.

HPCHYCManI/IBaIOTCH CJICAYIOINEC BUIABI Texaugeckoro O6CJ'Iy)KI/IBaHI/IHZ

- [InanoBsIe paboTsl B 00BbEMeE perstamenTa Nel — ouH pa3 B Mecsin
- IInanoBble pabotsl B 00bEMe perniamenTa Ne2 — OIMH pa3 B IOJITOZa IIPH IEPEX0/e C 3MMHEr0 Ha JICTHUH PeXUM H ¢
3MMHET0 Ha JIETHUH PEXUM.

PEKOMEHJIYEMBII IEPEUEHD PABOT,

IMPOBOJUMBLIX TP TEXHUYECKOM OBCJIYKUBAHUN

Heobxomnmo He MeHee pa3a B HEAENIO KOHTPOJIMPOBATH PabOTy CHUCTEM HA NPEIMET OTKIOHEHHS pPErylupyeMbIX
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Ne Buanbl TexHn4ecKkoro 00C1y:KMBAHHMSA H NePeYHH padoT
n/n

1. TO-1. E:xxemMecsiuHOe TeXHUYeCKOe 00CTyKUBAHUE

1. TIpoBepka 3aTsDKKN KIIeMM IpeoOpasoBatens (IIpy ITOJ03PEHUH Ha IUIOXO0H KOHTAKT).
2. IlpocMmotp xkypHana aBapuil B CKAJIA-cucreme.

3. IIpoBepka HaJIMYMSI CUCTEMHBIX OITMOOK, OIIMOOK ITaMsITH.

2. TO-2. IlosiyrogoBoe TexHU4YECKOe 00CIyKUBAHME (BECHA-0CEHD)

1. Ouncrka MBUIECOCOM IOBEPXHOCTEH W IUIATHI mpeoOpasoBarens (TP HEOOXOMMMOCTH WA
YCTaHOBKE B MECTaX CHJIBHBIX 3arps3HCHUNA BO3AyXa).

2. BsmomHeHHE paboOT EXKEMECIIHOTO TEXHUIECKOTO 00CTy)KHUBaHUS.

[IpoBepka pabOTHI BXOJOB U BEIXOJIOB.

4. Kourtpons Hapabotrku. [lpm HapaGorke Oonee 10 mer mpeoOpa3oBaTelb  MOXKET OBITh
PEKOMEHIOBAH K 3aMCHE.

W

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

11. IIpaBuJia XpaHeHus ¥ TPAHCIIOPTHPOBAHMNS.
XpaHeHue MPOU3BOAUTCS B 3aBOJICKON YIIAKOBKE B CyXOM OTAIUIMBA€MOM BEHTUIMPYEMOM MOMEILEHUH C TEMIIEPATypOH OT 5
110 50 °C 11 OTHOCHTEIBHON BJIAYKHOCTBIO Bo3tyxa He 6ornee 80%, 6e3 KoHaeHcara.
ArpeccHUBHBIE IPUMECH B OKPYKAIOLIEM BO3yX€ JHOJIKHBI OTCYTCTBOBATb.
TpaHcriopTupoBaHue MPOU3BOANTCS B 3aBOJCKON YIAKOBKE B TPAHCIIOPTHOW Tape J0OBIM BHAOM TPaHCHOpPTA C 3aIUTOH OT
IIOXIA ¥ cHera. Temmeparypa Bo3Iyxa mpu TpancnoptupoBanun ot -50 1o 50 °C, BnaxkHOCTH He O01ee 98 %, 6e3 KoHmeHcaTa.
[IpeOriBanue B yCIOBUSX TPAHCIOPTHPOBAHUS - HE Oosee 3 MecsIIeB.
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